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FOREWORD

This shop manual provides the ServiceTechnicianwith

complete information for the proper servicing of the

1965 Thunderbird.

The information is grouped according to the type of

work being performed, such as diagnosisand testing,

frequentlyperformedadjustmentsand repairs, in-vehicle

adjustments, overhaul, etc. Specifications and recom

mendedspecialtools are included.

Referto the oppositepagefor important vehicle identi

fication data.

The descriptionsand specificationsin this manualwere

in effect at the timethis manualwas approvedfor print

ing. The Ford Motor Company reserves the right to

discontinuemodelsat anytime, or changespecifications

or design,withoutnoticeandwithout incurringobligation.

SERVICE DEPARTMENT

FORD MOTOR COMPANY
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VEHICLE GROUP
IDENTIFICATION I

AXLE RATIO CODE
3.00:1 AXLE RATIO

DETROIT DISTRICT I
TRANSMISSION CODE

3.SPEED DUAL
RANGE AUTOMATIC

M1087.C

Fig. 1-Thunderbird Warranty Plate

Figure 1 illustrates a Thunderbird Warranty plate. The warranty plate is
attached to the rear lock face of the left door.
The official Vehicle IdentificatIon Number for title and registration purposes
is stamped on the hood support top surface to the right of the hood lock
plate Fig. 2. Do not use the Vehicle Warranty Number which appears on the
warranty plate for title or registration purposes.
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Fig. 2-Vehicle Identification
Number Location

VEHICLE DATA

a conventional axle or a letter for an Equa-Lock axle. The last code in the
vehicle data is the Transmission Code and consists of one number. The
charts that follow, list in detail the various vehicle data codes.

VEHICLE WARRANTY NUMBER
The vehicle warranty number is the second line of numbers and letters
appearing on the Warranty Plate Fig. 1. The first number indicates the model
year. The letter following the model year indicates the assembly plant at
which the car was manufactured. The next two numbers designate the Body
Serial Code. The letter following the Body Serial Code designates the Engine
Code. The remaining numbers indicate the Consecutive Unit Number. The
charts that follow, list the various Vehicle Warranty Number codes.

BODY SERIAL AND STYLE CODES

The two-digit numeral which follows the assembly plant code identifies
the body series. This two-digit number is used in conjunction with the Body
Style Code in the Vehicle Data, which consists of a two-digit number with a
letter suffix. The following chart lists the Body Serial codes, Body Style codes
and the body type.

Body Serial Body Style
Code Code Body Type

81 . . 63D 2-Door Landau Special
83 . 63A 2-Door Hardtop
85 76A Convertible
87. . . . 63B 2-Door Landau

EXTERIOR PAINT COLOR CODES

The vehicle data appears in a line a ross the top of the warranty plate
Fig. 1. The first two letters and a umber identify the Body Style. The
following one or two letters Identify the ExferIo Paint Color. The next code
consisting of two numbers, or a letter and a number, identifies the Interior
Trim. The Date Code showing the date the car was manufactured, follows
the Trim Code and consists of two numbers and a letter. The next code gives
the district n which the car was ordered arid consists of two numbers. The
next to the last code is the Axle Ratio Code and is designated by a number for

Code
A
B.
C.
E
F.
G

M-32-J
Number Color
1724-A . Black
1450-A Dk. Turq. Met.
1736-A Med. Ivy Gold Met.
1446-A Med. Silver Mink Met.
1226-A Lt. Blue
1743-A Lt. Ivy Gold

DATE CODE
EXTERIOR -AINT C0.OR WHITE

26TH DAY AUGUST
BODY EY LE INTERIOR TRIM

2 DOOR LANDAU WHITE VINYL

MODEL Y P SEMBLY PLANT NSECUTIVE UNIT NUMBER
1965 WIXDM:

ENGINE CODE 8 CYL. 390 CID ENGINE
1-PIAL CODE 2-DOOR LANDAU



2 VEHICLE IDENTIFICATION

EXTERIOR PAINT COLOR CODES Continued

H 1544-A Dk. Blue Met.
1515-A Red

M 1619-A White
N 921-A Platinum
P 1738-A Palomino Met.
Q 1624-A Med. Blue Met.
R 1879-A Dk. Ivy Green Met.
S 1744-A Dk. Grey Met.
T 1631-A Lt. Beige
U 1070-A Med. Turq. Met.
W 1555-A Rose Beige Met.
X 1632-A Maroon Met.
Z 1630-A Med. Beige Met.
4 1734-A Lt. Aqua

INTERIOR TRIM CODES

Code Trim Schemes
11 Silver Mink Cloth and Vinyl
41 Silver Mink W/Headrest Cloth and Vinyl
12 Blue Cloth and Vinyl
42 Blue W/Headrest Cloth and Vinyl
16 Black Cloth and Vinyl
46 Black W/Headrest Cloth and Vinyl
19 Palomino Cloth and Vinyl
49 Palomino W/Headrest Cloth and Vinyl
20 White Vinyl
50 White W/Headrest Vinyl
21 Lt. Silver Mink Met. Vinyl
51 Lt. Silver Mink Met. W/Headrest Vinyl
22 Lt. Blue Met. Vinyl
52 Lt. Blue Met. W/Headrest Vinyl
24 Lt. Beige Met. Vinyl
54 Lt. Beige Met. W/Headrest Vinyl
25 Red Vinyl
55 Red W/Headrest Vinyl
26 Black Vinyl
56 Black W/Headrest Vinyl
27 Lt. Aqua Metallic Vinyl
57 Lt. Aqua Metallic W/Headrest Vinyl
28 Lt. Gold Metallic W/Headrest Vinyl
29 Med. Palomino Vinyl
59 Med. Palomino W/Headrest Vinyl
30 White Pearl Leather
60 White Pearl W/Headrest Leather
32 Lt. Blue Low Met. Leather
62 Lt. Blue Low Met. W/Headrest Leather
33 Burgundy Leather
63 Burgundy W/Headrest Leather
35 Red Leather
65 Red W/Headrest Leather
36 Black Leather
66 Black W/Headrest Leather
39 Med. Palomino Leather Print Leather
69 Med. Palomino Leather PrintW/ Headrest Leather

DATE CODES

The code letters for the month are preceded by a numeral to show the day
of the month when the Thunderbird was completed. The second year code
letters are to be used if model production exceeds 12 months.

Month
January N
February B P
March C Q
April D. R
May E S
June F T
July G U
August H V
September J W
October K X
November y
December

DISTRICT CODES DSO

Thunderbirds built to a Domestic Special Order, Foreign Special Order, or
Pre-Approved Order have the complete order number recorded in this
space. Also appearing in this space is the two digit code number of the
District which ordered the unit. If the unit is regular production, only the
District code number will appear.

Code District Code District
11 Boston
12 Buffalo

45 Davenport
51 Denver

13 New York 52 Des Moines
14 Pittsburgh
15 Newark

53 Kansas City
54 Omaha

21 Atlanta 55 St. Louis
22 Charlotte 61 Dallas
23 Philadelphia
24 Jacksonville
25 Richmond

62 Houston
63 Memphis
64 New Orleans

26 Washington
31 Cincinnati
32 Cleveland

65 Oklahoma City
11 Los Angeles
12 San Jose

33 Detroit
34 Indianapolis

13 Salt Lake City
14 Seattle

35 Lansing
36 Louisville

81 Ford of Canada
83 Government

41 Chicago
42 Fargo

84 Home Office Reserve
85 American Red Cross

43 Rockford
44 Twin Cities

89 Transportation Services
90-99 Export

REAR AXLE RATIO CODE

Code Ratio
1 3.00:1

ENGINE CODES

Code Type
Z 8 Cylinder 390 Cubic Inch 4 barrel
9 8 Cylinder 390 Cubic Inch 4 barrel Low Compression

CONSECUTIVE UNIT NUMBER

TRANSMISSION CODE

Code Type
6 3-Speed Dual Range Automatic

MODEL YEAR

The number 5 designates 1965

ASSEMBLY PLANT CODES

Code Assembly Code
Letter Plant Letter

A Atlanta
D Dallas
E Mahwah
G Chicago
H brain

Los Angeles
K Kansas City
L Michigan Truck

First
Model Year

Assembly
Plant

N Norfolk
P Twin Cities
R San Jose

S Pilot Plant
I Metuchen
U Louisville
W Wayne
Y Wixom
Z St. Louis

Second
Model Year

The assembly plant, with each model year, begins with consecutive unit
number 100001 and continues on for each unit built.
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fl DIAGNOSIS AND TESTING

PRELIMINARY TESTING

1. Check the fluid level in the
mastercylinder, and add SAE 70R3-
Wagner 21B301 brake fluid if re
quired.

2. Push the brake pedal down as
far as it will go while the engine is
running or vacuum is in the system
and the car is standing still. If the
pedal travels more than halfway be
tween the releasedposition and the
floor, check the brake adjustment
and the automatic adjusters.

To check rear brake adjusterop
eration, check the shoesand the ad
juster components for binding or
improper installation and follow the
procedure described under "Brake
Shoe Adjustments" in Part 2-2, Sec
tion 2.

Make several reversebrake stops
to ensure uniform adjustmentat the
rear wheels.

On front disc brakes, the auto
matic adjustment is a permanent
built-in feature.

3. With the transmission in neu
tral, stop the engine and apply the

parking brake. Depress the service
brakepedal severaltimes to exhaust
all vacuum in the system. Then, de
press the pedal and hold it in the
applied position. Start the engine. If
the vacuum system is operating, the
pedal will tend to fall away under
foot pressureand less pressurewill
be required to hold the pedal in the
applied position. If no action is felt,
the vacuum booster system is not
functioning. Follow the procedures
in the "BoosterDiagnosisGuide."

4. With the engine shut off, ex
haust all vacuum in the system. De
press thebrake pedal and hold it in
the applied position. If the pedal
gradually falls awayunder this pres
sure, the hydraulic system is leaking.
Check all tubing, hoses, calipers,
wheel cylinders, and connectionsfor
leaks.

If thebrakepedal movementfeels
spongy, bleed the hydraulic system
to remove air from the lines and
cylinder. See "Hydraulic System
Bleeding," Section 2. Also, check for
leaks or insufficient fluid.

5. Should one of the brakes be

locked and the car must be moved,
open the bleederscrew long enough
to let out a few drops of brake fluid.
This bleeding operation will re
lease the brakes, but it will not
correct the causeof the trouble.

ROAD TEST

The car should be road tested
only if the brakes will safely stop
the car. Apply the brakesat a speed
of 25-30 mph to check for the exist
ence of the trouble symptoms listed
in Table 1, with the exception of
brake chatter and those symptoms
resolvedin the preliminary tests.For
each of the symptoms encountered,
checkandeliminatethe causeswhich
are also listed in Table 1. To check
for brakechatteror surge,apply the
brakes lightly at approximately 50
mph. Chatter or surge will apply
almost entirely to rear brakes only.

For boosterremoval and installa
tion procedures,refer to Part 2-2,
Section 3. For disassemblyand as
sembly procedures.refer t Part 2-2,
Section 4. For cleaning and inspec
tion refer to Part 2-I, Section 3.
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POSSIBLE CAUSES OF TROUBLE

Shoe and Lining Knock-back after Violent Cornering or Rough Road Travel

Piston and Shoe and Lining Assembly not Properly Seated or Positioned

Air Leak or Insufficient Fluid in System or Caliper

Loose Wheel Bearing Adjustment

Damaged or Worn Caliper Piston Seal

Improper Booster Push Rod Adjustment

Excessive Lateral Run-Out of Rotor

Rotor Excessively out of Parallel

Frozen or Seized Pistons

Brake Fluid, Oil or Grease on Linings

Shoe and Lining Worn Below Specifications

Proportioning Valve Malfunction

Booster Inoperative

Caliper Out of Alignment with Rotor

Loose Caliper Attachment

Need to Slightly Increase or Decrease Pedal Effort

Excessive Clearance Between Shoe and Caliper or Between Shoe and Splash Shield

Shoe Hold Down Clips Missing or Improperly Positioned

Operator Riding Brake Pedal

Scores in the Cylinder Bore

Corrosion Build-Up in the Cylinder Bore or on the Piston Surface

Bleeder Screw Still Open

2-2

TABLE 1-Front Disc Brake Trouble Symptoms and Possible Causes

Caliper Out of Parallel with Rotor
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TABLE 2-Rear Drum Brake and General System Trouble Symptoms and Possible Causes

u

POSSIBLE CAUSES OF TROUBLE
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Mechanical Resistance at Pedal or Shoes X X

Brake Line Restricted X X X X

Leaks or Insufficient Fluid x x x x

Improper Tire Pressure x x

Distorted or Improperly Adjusted Brake Shoe X X X X X X x

Faulty Retracting Spring X X

Drum Out of Round X X X

Lining Glazed or Worn x x x x x x x

Oil or Grease on Lining X X X X X X

Loose Carrier Plate X X X

Loose Lining X

Scored Drum X X

Dirt on Drum-Lining Surface X

Faulty Brake Cylinder X X X x

Dirty Brake Fluid X X X X

Faulty Master Cylinder X x x x

Air in Hydraulic System X X X X

Self Adjusters Not Operating X X

Insufficient Shoe-to-Carrier Plate Lubrication X X X

Tire Tread Worn X

Poor Lining to Drum Contact X

Loose Front Suspension X

"Threads" Left by Drum Turning Tool Pulls Shoes Sideways X

Cracked Drum X



GROUP 2-BRAKES

If the preliminarytests show that
the booster is inoperative or if a
hardpedal condition still exists after
eliminating the causesof "Excessive
PedalEffort" or "Hard Pedal"listed
in Tables1 and2 the trouble may be
causedby vacuumleakage. Discon
nect the vacuumline at the booster,
remove the vacuum manifold and
checkvalve assembly,andlook for a
sticking or faulty checkvalve. Check
all vacuum connectionsfor leakage
or obstruction.Checkall hosesfor a
leaking or collapsedcondition. Re-

pair or replaceparts as necessary.
If the foregoing proceduredoes

not eliminatethe trouble,removethe
booster from the car. Separatethe
front shell from the rear shell, and
check the valve and rod assembly
reaction disc, diaphragmplates and
diaphragm assemblies for damage
that would cause leaks. When as
sembling, be surethat the diaphragm
assembliesare properly positioned.
Improper location could causeleak
agebetweenthe vacuumand atmos
pheric sides of the diaphragms.

BRAKES DRAG OR GRAB

If the brakes still drag or grab plunger assembly.Remove and dis
after eliminating the causeslisted in assemblethe booster.Clean, inspect,
Tables 1 and 2, the condition is andreplaceparts as necessary.
probably causedby a sticking valve

SELF APPLICATION OF
BRAKES WHEN
ENGINE STARTS

Remove and disassemble the seated valve poppet. Clean, inspect
booster. Check for a leak in the and replace parts as necessary.Be
rear shell. Check the diaphragms surethatthe diaphragmsareproperly
for being out of locatingradii in the located when assembling.
housing.Check for a sticking or Un-

U COMMON ADJUSTMENTS AND REPAIRS

PARKING BRAKE LINKAGE
ADJUSTMENT

Check the parking brake cables
when the brakes are fully released.
If the cables are loose, adjust them
as follows:

1. Fully releasethe parking brake
pedal by pushingdown the manual
releaselever.

2. Raisethe car.

3. Adjust the equalizer lever
againstthe cablespring on the pedal
cable to the dimension shown in
Fig. 1.

4. Loosenthe adjustingnut on the
equalizerrod, and then turn the lock
nut in front of the equalizerseveral
turns forward.

5. Depressthe parking brakepedal
l,4 inches from its normal released
position.

6. While turning the rearwheelsin
a rearward direction, turn the ad
justing nut against the equalizer
until a moderatedrag is felt Fig.
1.

7. When the cables are properly
adjusted, tighten the locknut against
the equalizer.

8. Releasethe parking brake, and
check to make sure that the brake
shoes return to the fully released
position.

9. Depresstheparking brakepedal
two inches.Under normal conditions,
this will satisfactorilyhold the car.

‘N u-cii

10. Release the parking brake
again, and then depressthe pedal
½inch. The brakesshould not drag
with the pedaldepressed½ inch.

If the rearbrakesdo not fully re
lease, check the cables for kinks
or binds.Freethe cablesas required.

NUT

2-4

BOOSTER DIAGNOSIS GUIDE

BOOSTER INOPERATIVE-
HARD PEDAL

BRACKET

CABLE

EQUALIZER ROD

EQUALIZER LEVER
CABLES TO

REAR WHEELS
HI 307-A

FIG. 1 -Parking Brake Adjustments
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MASTER CYLINDER PUSH
ROD ADJUSTMENT

The push rod is designed with a
self-lockingadjustmentscrew to pro
vide thecorrectrelationshipbetween
the booster piston and the master
cylinder piston. The adjustment
screw is set to the correct height at
the time of original assemblyof the
power unit. Under normal service
the adjustmentscrew does not re
quire any further attentionprovid
ing thepush rod assemblyremains
in the original unit. However,when
a new push rod is used or the push
rod assembly is transferred to an
other unit, the distancefrom the end
of the adjustment screw to the
mounting surface of the booster
body should be recheckedeither with
a micrometer depth gauge to a di
mensionof 0.990-0.995inch, or with
a height gauge as shown in Fig. 2.
The details for making a height
gaugeare given in Fig. 3.

To adjust the push rod, hold the
serratedend of the rod with cross-
milled pliers and turn the adjustment
screw in to shorten, or out to
lengthen.

After assemblyof the mastercyl
inder to the power section,the piston
cup in the hydraulic cylinder should
just clear the compensatingport hole
when the unit is in the fully released
position. This can be checked by
placing a few drops of brake fluid
over the compensatingport and ap
plying light air pressureto the output
port of the mastercylinder. If air
bubblesappear, the port is open. If
the primary piston cup overlaps the
compensatingport, there will be no
flow of air throughthe compensating
port. If this condition exists, the ad
justmentscrew should be turned into
the push rod a slight amount or until
the compensatingport is open.

HYDRAULIC SYSTEM BLEEDING
When any part of the hydraulic

system has been disconnected for
repair or replacement,air may get
into the lines and causespongy pedal
action. Bleed the hydraulic system
after it hasbeen properly connected

#15 OR #16 U.S.S. GAUGE SHEET STEEL

to be sure that all air is expelled
from the brakecylinders, disc brake
calipers, and lines.

The hydraulic system can be bled
manually or with pressurebleeding
equipment.

With disc brakes, more pumping
of the pedal is required and more
frequent checking of the master
cylinder may be necessary while
bleeding.

Remove the front wheel and tire
assembliesin order to gain access
to the bleeder fittings on the disc
brake calipers.

MANUAL BLEEDING

Bleed the longest lines first. Keep
the master cylinder reservoir filled
with new SAE 70R3-Wagner 21B
301brake fluid during the bleeding
operation.

Never use brake fluid which has
been drained from the hydraulic
system.

1. Position a bent 3/ -inch box
wrench on the bleederfitting on the
right rearbrakewheel cylinder Fig.
4. Attach a rubber drain tube to
the bleederfitting. The end of the
tube should fit snugly aroundthe
bleeder fitting.

2. Submergethe free end of the
tube in a container partially filled
with clean brake fluid, and loosen
the bleeder fitting approximately 3/4

turn.
3. Push the brake pedal down

slowly thru its full travel. Close the
bleederfitting, then return the pedal
to the fully-releasedposition. Repeat
this operationuntil air bubblescease
to appearat the submergedend of
the tube.

4. When the fluid is completely
free of air bubbles,close the bleeder
fitting and removethe drain tube.

5. Repeat this procedure on the
brake cylinders or disc calipers at
each wheel in order: left rear, right
front, and left front. Refill the

mastercylinder reservoir after each
brakecylinder is bled and when the
bleedingoperationis completed.The
fluid level should be within /8 inch
of the top of the reservoir. The
diaphragm-type gasket should be
properly positioned in the reservoir
cap before the cap is installed.

6. Be sure that the front brke
pistons are returned to their normal’

H 1087-C positions and that the shoe and lin
ing assembliesare properly seated.

7, Before driving the car, check
the operation of the brakes and be
sure that a firm pedal is obtained.

PRESSURE BLEEDING

Bleed the longest lines first. Never
use brake fluid which has been
drained from the hydraulic system.

The bleeder tank should contain
enough new heavy-duty brake fluid
to completethe bleeding operation,
and it should be chargedwith 10-30
pounds of air pressure.

1. Clean all dirt from the master
cylinder reservoir cap.

2. Remove the master cylinder
reservoircap, install an adapter cap
to the reservoir, and attach the
bleeder tank hose to the fitting on
the adapter cap.

An adaptercap can be fabricated
by cutting a hole in the center of a
reservoircap and soldering a fitting
at the hole.The adaptercap must be
securelyseatedandcompletelysealed
on the master cylinder or leakage
will occur.

3. Position a /8 -inch box wrench
on the bleeder fitting on the right
rear brake wheel cylinder Fig. 4.
Attach a rubber drain tube to the
bleederfitting. The end of the tube
should fit snugly aroundthe bleed
er fitting.

4. Open the valve on the bleeder
tank to admit pressurizedbrakefluid
to the mastercylinder reservoir.

5. Submerge the free end of the
tube in a container partially filled
with clean brake fluid, and loosen
the bleederfitting.

6. When air bubblesceaseto ap
pear in the fluid at the submerged

APPROXIMATELY 45

H 1300-A

2-5

FIG. 3-Push Rod Guage
Dimensions

FIG. 2-Push Rod Adjustment FIG. 4-Brake Bleeder Wrench
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end of the drain tube, close the
bleederfitting and remove the tube,

7. Repeat this procedure on the
brakecylinder or disc caliper at each
wheel in order: left rear, right front,
and left front. Refill the master
cylinder reservoir after each brake
cylin.der is bled,

¶. When the bleeding operationis

completed, close the bleeder tank
valve and remove the tank hose
from the adapterfitting.

9. Remove the adapter cap, refill
the mastercylinder reservoirto with-
in /8 inch from the top of the res
ervoir. Be sure that the diaphragm-
type gasketis properly positioned in
the reservoircap, andthen install the

cap.
10. Be sure that the front brake

pistons are returnedto their normal
positionsandthat the shoeandlining
assembliesare properly seated.

11. Before driving the car, check
the operation of the brakes and be
sure that a firm pedal is obtained.

U CLEANING AND INSPECTION

FRONT BRAKES

1. Removethe wheel and tire as
sembly, caliper splashshield, andthe
shoe and lining assembliesas out
lined in Part 2-2, Section 2.

2. Make three thickness measure
mentswith a micrometeracrossthe
middle section of the shoe and lin
ing. Take one reading at each side
and one in the center. If the as
sembly has worn to a thicknessof
0.195 inch shoe and lining to
gether or 0.030 inch lining ma
terial only at any one of the three
measuringlocations, replace all 4
shoe and lining assemblieson both
front wheels.

3. With the shoe and lining as
semblies installed, insert a feeler
gauge betweenthe lining and rotor.
If the clearanceis not within 0.002-
0.010 inch, check for shoe and
lining assembliesnot being properly
seatedon the caliper bridges, for a
piston pushedback in the cylinder
bore, for a seizedpiston, or for mal
function of a piston seal.

Ordinarily, the clearanceshould
be 0.002-0.010inch. However, if the
vehicle was stoppedby a brake ap
plication just prior to checking the
clearance, the brakes may drag
slightly.

4. To check rotor runout, first
eliminatethe wheel bearingendplay
by tightening the adjusting nut.
After tightening the nut check to see
that the rotor can still be rotated.

5. Clamp a dial indicator to the
caliper housing so that the stylus
contactsthe rotor at a point approxi
mately 1 inch from the outer edge.
Rotate the rotor and take an indi
cator reading. If the readingexceeds
0.002 inch total indicator runout, re
place the rotor. Do not attempt to
refinish a rotor that indicates run-
out in excessof specification.

When the runout checkis finished
be sure to adjust the bearings as
outlined in Group 3, in orderto pre
vent bearing failure.

6. Check the rotor for scoring.
Minor scorescan be removedwith a
fine emery cloth. If the rotor is ex
cessively scored replace it.

7. Visually check the caliper. If it
is cracked or if excess leakage is
evident, it should be replaced.Slight
leakage or seized pistons indicate
removal and disassembly.

8. If upon disassemblythe caliper
is found to be distorted or damaged,
or if the cylinder bores are scored
or excessivelyworn, replace the as
sembly.

The two halves of the caliper
assembly should never be sepa
rated. Damageor failure of one
requires replacementof both as a
unit.

REAR BRAKES

1. Remove the wheel from the
drum, and removethe drum as out
lined in Part 2-2, Section 2. Wash
all the parts except the brake shoes
in a cleaningfluid anddry with com
pressedair.

2. Brush all dust from the carrier
plateand interior of thebrakedrum.

3. Inspectthe brake shoesfor ex
cessive lining wear or shoe damage.
If the lining is worn to within 1/32

inch of the rivet headsor if the shoes
are damaged,they must be replaced.
Replaceany lining that hasbeen oil
saturated.Replacethe lining in axle
sets. Prior to replacementof the
lining, the drum diametershould be
checkedto determineif oversizelin
ings must be installed.

4. Check the condition of the
brake shoes, retracting springs and
drum for signs of overheating.If the

shoeshave a slight blue coloring, or
if the springs show a changein free
length, indicating overheating, re
placementof the retracting and hold
down springs is necessary. Over
heatedsprings lose their pull and
could cause the new lining to
wear prematurely if they are not
replaced.

5. If the car has 30,000 or more
miles of operation on the brake
linings, or signs of overheatingare
present when relining brakes, the
wheel cylinders should be disassem
bled and inspectedfor wear and dirt
in the cylinder. The cylinder cups
and other parts contained in the
overhaul kit should be replaced,thus
avoiding future problems.

6. Inspect all other brake parts
and replace any that are worn or
damaged.

7. Inspect the brake drums and,
if necessary,refinish. Refer to Part
2-2, Section 4 for refinishing.

BOOSTER UNIT

Cleanall metal parts in a suitable
solvent. After the metal parts have
beenthoroughlycleaned,thoseparts
which came in contact with brake
fluid should be re-washedin alcohol.
Wash all plastic parts andthe rubber
center plate seal in alcohol. Blow
out dirt and cleaning solvent from
all recessesand internal passages.
When overhauling the booster,use
all parts furnished in the repair kit.
Discard all old rubber parts ex
cept the center plate seal which
is not replaceable.

Inspectall parts and replacethose
parts that are damaged, worn or
chipped. If the hydraulic cylinder
bore is scored, rusted, pitted or
etched,replaceit. If the centerplate
or seal is defective or damaged,re
place the plateand seal assembly.
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fl DESCRIPTION AND OPERATION

The 1965 Thunderbird brake
system employs disc brakes on the
front wheels and single anchor, in-..
ternal expanding and self-adjusting
brakeassemblieson the rear wheels.
The system is poweredby a vacuum
boosteras standardequipment.

The master cylinder converts
physical force from the brake pedal
and booster into hydraulic pressure
against the pistons in the calipers
front wheels or in the wheel
cylinders rear wheels. The pistons
in turn convert hydraulic pressure
back into physicalforce at the discs
and brakeshoes.

DISC BRAKE ASSEMBLIES
- FRONT WHEELS

RELATION AND FUNCTION
OF COMPONENT PARTS

The disc brake is a fixed caliper,
opposedpiston, non-energized,ven
tilated disc type, actuatedby a hy
draulic system Fig.l. There is no
lateral movementof either the disc
rotor or the caliper. The caliper
assembly consists of two caliper
housings bolted together with each
half containingtwo cylinder boresof
l14i" diameter. Each cylinder bore

contains a piston with an attached
molded rubber dust boot to seal the
cylinder bore from contamination
F-ig. 2. Square-sectionrubber pis
ton seals are positioned in grooves
in the cylinder bores.

The piston seals perform three
important tasks:

1. They provide hydraulic sealing
between the cylinders and pistons.

2. They return the pistons to re
leasedposition, when hydraulic pres
sure is released.

3. They maintainthe shoesin cor
rect adjustment at all times com
parableto the automaticadjustersin
drum-typebrakes.

The cylinders are connected
hydraulically by means of internal
passagesin the caliper housingsand
an external transfer tube between
the two halves of the caliper as
sembly. One bleederscrewand fluid
inlet fitting is providedon eachcali
per assembly.

The shoe andlining assembliesare
locatedin betweenparallel machined
abutments within the caliper, and
aresupportedradially by tabs on the
outer ends of the shoe assemblies
Fig. 25. The shoes slide axially

in the caliper abutmentsby meansof
the tabs which ride on machined
ledges bridges when hydraulic
pressureis appliedto the piston Fig.
11. A shoe and lining assembly
consists of friction material bonded
to a metal plate called the shoe. It
is replaced as a unit. Brake torque
is absorbedby the mating of the
shoe end against the caliper abut
ments Fig. 25. A splashshield is
attached to the top of the caliper
to retain the shoe and lining assem
blies and reducecontamination.The
caliper assemblyis mounted on the
front wheel spindle to the rear of
the wheel vertical centerline.

The cast iron disc is of the ven
tilated rotor type incorporatingforty
fins and is staked to, and rotates
with, the wheel hub. The outside
diameterof the rotor is 11.87 inches
and the inside diameter is 7.875
inches. This type of design increases
cooling areaand permits circulation
of air through the rotor resultingin
more rapid cooling of the brake. A
splashshield bolted to the spindle is
used primarily to prevent road con
taminants from contacting the in
boardrotor andlining surfacesFig.
12. The wheel provides protection
for the outboardsurfaceof the rotor.

CALIPER HOUSING

CALIPER TO ROTOR CLEARANCE TRANSFER TUBE

SHOE

GROVE

1
BLEEDER
SCPw

EXTERNAL TRANSFER UVI

HUH AND ROTOR OSSEMI-[ H1368.A

PISTON

DUST
BOOT RETAINER

H 1369-A

FIG. 1 -Disc Brake Assembly FIG. 2-Caliper Assembly-Sectional View
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OPERATION

As the brake pedal is depressed,
hydraulic pressurefrom the master
cylinder forces the pistons out of the
caliper bores againsttheir respective
shoe and lining assemblies. The
force of the pistons against the
shoes moves the linings against
both sides of the revolving rotor to
effect braking action.

During brakeapplication,the rub
ber seal in each piston stretchesas
the piston moves against the shoe
Fig. 3. When the hydraulic pres
sure against the piston is released,
the seal relaxes or rolls back. This
roll-back action pulls the piston
away from the shoe approximately
0.005 inch to relieve the force of the
lining againstthe rotor and, thereby,
provide the required running clear
ance. Also, inherent rotor runout
contributes to the maintenance of
runningclearance.Automatic adjust
ment is achievedby the pistons slid
ing in the seals outward from the
cylinder bores.The piston gradually
changesits position relative to the
seal as the lining wears and, thus,
maintains the correct adjustment
location at all times.

When the brakes are in the unap
plied position, there is no hydraulic
pressureto the calipers becausethe
fluid source at the master cylinder
y-passesthe residual check valve.

A warning sound featureis incor
porated in the design of the brake
shoes.Metal tabs on the endsof the
shoes create an audible, metallic,
scrapingnoise, when the linings be
comeworn enoughto allow the tabs
to contact the rotor. This metal-to-
metal contactwarns the driver that
the shoesneed replacingand is not
detrimental to the function of the
disc brake.

A proportioning valve locatedbe
tween the master cylinder and the
rear brake wheel cylinder provides
balancedbraking action betweenthe
front and the rear brakes under a
wide range of braking conditions
Fig. 20. By regulatingthe hydrau
lic pressureappliedto the rearwheel
cylinders, the valve limits rear brak
ing action when high pressuresare

PIVOT HOOK

requiredat the front brakes.In this
manner, prematurerear wheel skid
is prevented. The proportioning
valve is servicedas an assemblyand
is neveradjustedor overhauled.

SELF-ADJUSTING BRAKE
ASSEMBLIES-REAR WHEELS

The self-adjusting brake mecha
nism consistsof a cable, cable guide,
adjusting lever, adjusting screw as
sembly, and adjusterspring Fig. 4.

H1370-A The cable is hookedover the anchor
pin at the top and is connectedto
the lever at the bottom. The cable is
connected to the secondary brake
shoe by meansof the cable guide.
The adjusterspring is hooked to the
primary brakeshoe and to the lever.
The automaticadjusteroperatesonly
when the brakes are applied while
the car is moving rearwardand only
when the secondaryshoe is free to
move toward the drum beyond a
predeterminedpoint.

With thecarmoving rearwardand

FORWARD
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CABLE ANCHOR FITTING

PARKING BRAKE CABLE
AND HOUSING

PARKING BRAKE
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N
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PARKING BRAKE CABLE
HOUSING RETAINER
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the brakes applied, the "wrap
around" action of the shoesfollow
ing the drum forces the upper end
of the primary shoe against the
anchorpin. The actionof the wheel
cylinder moves the upper end of
the secondary shoe away from the
anchor pin. The movement of the
secondaryshoe causes the cable to
pull the adjusting lever upward and
against the end of a tooth on the
adjusting screw star-wheel.The up
ward travel of the lever increases
as lining wear increases.When the
lever can move upward far enough,
it passesover the end of the tooth
and engages the tooth. When the
brakes are released, the adjuster
spring pulls the lever downward
causing the star-wheel to turn and
expand the shoes. The star-wheel
is turned one tooth at a time as the
linings progressively wear.

With thecar moving forward and
the brakes applied, the secondary
shoe is against the anchor pin and
the primary shoe is moved toward
the drum. Therefore, the adjuster
does not operate.

The conventional parking brake
lever, link, and spring are used in
the rear brake.The anchorpins are
fixed and non-adjustable.

BOOSTER SYSTEM

DESCRIPTION

The tandemdiaphragmtype Mas
ter Vac is a self-containedvacuum
hydraulic power braking unit. It is
of the vacuumsuspendedtypewhich
utilizes engine intake manifold
vacuum and atmospheric pressure
for its power. It consists of three
basic elements combined into a
single unit Fig. 5.
The three basic elementsare:

1. A vacuum power chamber
which consistsof a front and a rear
shell, a center plate, a front and a
rear diaphragm, a hydraulic push
rod and a vacuumdiaphragmreturn
spring.

2. A mechanicallyactuatedcontrol
valve integral with the vacuum
power diaphragmsthat controls the
degree of power brake application
or release in accordancewith the
foot pressure applied to the valve
operating rod through the brake
pedal linkage. The control valve
consists of a single poppet with an
atmosphericport and a vacuumport.
The vacuum port seat is a part of
the valve body attachedto the dia

phragm assembly.The atmospheric
port seat is a part of the valve
plunger which moves within the
valve housing and vacuum power
diaphragm assembly.

3. A hydrauliccylinder which con
tains all of the elements of the
conventional brake master cylinder
except for the hydraulic push rod
which has a self locking adjustment
screw at oneend with a piston head
at the other end.

The vacuum power diaphragms
and the componentswhich make up
the valve assemblyare connectedto
the brake pedal through the valve
operatingrod andpedal linkage. The
valve operating rod is connected to
the valve plunger which moves
within the power diaphragm assem
bly. A valve return spring returns
the valve plunger and valve rod to
the released position when pressure
is released from the brake pedal.
The valve poppet is of flexible rub
ber type and is supported by the
valve body. In the releasedposition
the poppet return spring holds the
poppet againstthe atmosphericport
seat. A special type of seal is used
to seal the opening between valve
body sleeve and the rear end plate.
Vacuum is supplied to the Master
Vac through a vacuumcheck valve
located in the front housing. Air
for operation is admitted through

a silencer within the valve housing.
A rubber valve rod guard keeps
dust and dirt from getting into the
valve mechanism.A seal located in
the front vacuumchambersealsthe
opening betweenthe vacuumcham
ber and the hydraulic push rod.
The hydraulic push rod forms the
link between the vacuum power
diaphragms assembly and the hy
draulic piston of the hydraulic cyl
inder. The center plate located
betweenthe two diaphragmsdivides
the power unit into four chambers.
A long, threadedhub on the front
plate attachesto the hub of the rear
plate and maintains a set separation
betweenthe two vacuumpower dia
phragms, moving backward and
forward through a seal in the sta
tionary center plate.

OPERATION

ReleasedPosition. With the en
gine running and the brakes re
leased, vacuum from the intake
manifold is admitted through the
vacuum check valve to the front
left vacuum chamberand to the
vacuum chamberto the front left
of the rear diaphragm Fig. 6. In
the released position no pressure
applied to the brake pedal, the
valve operatingrod andvalve plung
er are held to the right in the
valve housing by the valve return

2-9
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spring to CLOSE the atmospheric
port and OPEN the vacuum port.
With the valve in this position, the
chambers to the rear of both the
front and rear diaphragm are open
to vacuum through the portings
around the edge of the centerplate
and through the hub of the valve
housing. The vacuum power dia
phragmsare then balancedor sus
pendedin vacuum,since vacuum is
presenton both sides of both dia
phragms. The vacuum power dia
phragm return spring is then free
to return the diaphragm assembly
with the hydraulic push rod to the
fully releasedposition. With the hy
draulic push rod in the released
position, the hydraulic - compensat
ing port in the hydraulic master
cylinder is open to permit brake
fluid to either return from the
brake system to the fluid reservoir
or enter the brake system from the
fluid reservoir to compensate for
expansionof/or loss of fluid from
the brakesystem.

Applied Position.. As the brakes
are applied by the driver, the valve
operating rod and valve plunger
move to the left in the power dia
phragms assembly to compressthe
valve return spring and bring the
poppet valve into contact with the
vacuum valve seat in the valve
housing to "CLOSE" the vacuum
port Fig. 7. Any additional move
ment of the valve operating rod in
the applied direction, moves the
valve plunger away from the poppet

and force hydraulic fluid under
pressurethrough the residual check
valve and brake tubesinto thebrake
wheel cylinders. As hydraulic pres
sure is developed in the hydraulic
cylinder, a counter force to the
right acting through the hydraulic

ATMOSPHERIC push rod sets up a reaction force
SOURCE against the vacuum power dia

phragm and valve plunger through
the rubber reaction disc at the end
of the hydraulic push rod piston.
The rubber disc reactssimilar to a
column of fluid to distribute the
pressurebetweenthe vacuum power
diaphragm assembly and the valve
plungerin proportionto their respec
tive contact areas.

The pressuresacting against the
valve plunger and valve operating
rod tend to move the valve plunger
slightly to the right in relation to

H1374-A the diaphragm and valve housing
assembly to close off the atmos
pheric port. Since part of the
counter force to the right reacts
through the valve plunger and
valve operating rod against the
driver’s foot, a "feel" of the braking
effort is provided. The amount of
reaction transmitted to the valve
plunger is designed into the Master
Vac to assuremaximum power con
sistent with the assurancethat the
driver always maintains a "feel" of
the amount of brake that is being
applied. This reaction force is in
direct proportion to the hydraulic
pressuredevelopedwithin the brake
systems.

valve to "OPEN" the atmospheric
port and admit atmospherethrough
the air filter and passagesto the
chambersat the right sides of both
the front and rear vacuum power
diaphragms.With vacuumon theleft
side of the front and rear dia
phragms and atmospheric pressure
on the right side of the front and
rear diaphragms, a force is de
veloped to move the vacuum power
diaphragmassembly,hydraulic push
rod and hydraulic piston to the
left to close the compensatingport

ATMOSPHERIC PORT OPEN

VACUUM SOURCE
‘ ATMOSPHERIC- - -

_______

SOURCE

_

0
VACUUM PORT CLOSED

VACUUM
°

ATMOSPHERIC PRESSURE

H 1375-A
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FIG. 6-Booster in Released Position

VACUUM

ATMOSPHERIC PRESSURE

FIG. 7-Booster in Applied Position
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VACUUM

Lap or Holding Position. During
application of the brakes the "re
action" against the valve plunger is
working against the driver to close
the atmosphericport. With both at
mosphericand vacuum ports closed,
the MasterVac is said to he in the
"lap" or holding position Fig. 8 -
When both valves are closed or
"lapped off", any degreeof braking
application attainedwill be held un
til either the atmospheric port is
reopened by an increase in pedal

increase the

brake application or by a decrease
in pedal pressure to reopen the
vacuum port to decreasethe brake
application. Whenever the pressure
applied to the brake pedal is held
constant for a moment, the valve
returns to its "lap" or holding posi
tion. However, upon reaching the
fully applied position, the valve
plunger is held away from the valve
poppet atmospheric valve seat to
admit maximum atmospheric pres
sure to the chambers to the right
of the front and rear diaphragms.

With the chambersto the left of the
diaphragmsopen to manifold vac
uum, full power application is at
tained which is referred to as the
"run out" point of the power unit.
Any increase in hydraulic pressure
beyond this point would have to be
supplied entirely by physical effort
of the driver.

PARKING BRAKES

An independent foot - operated
parking brake control Fig. 9 ac
tUates the rear wheel brake shoes
through a cable linkage. The oper
ating cable is routed from the park
ing brake control assembly to the
equalizerlever which is attachedto
the equalizer assembly. The rear
brake cables connect the equalizer
assemblyto the parking brake lever
at each rear secondaryshoe Fig. 1,

H1376.A Part 2-I and Fig. 22.
When the pedal is depressedthe

secondary brake shoes are forced
against the rear brake drums. The
pedal is held in the applied position
by the engagement of a spring-
loaded pawl with a ratchet in the
control assembly.

A vacuum power unit will release
the parking brakes automatically
when the transmission selectorlever
is moved into any drive position
with the enginerunning. The brakes
will not releaseautomatically, how
ever, when the selector lever is in
the neutral or park position with the
engine running, or in any position
with the engine off.

The parking brake control as
sembly is mounted to the left cowl
side panel Fig. 22. The pedal as
sembly pivots on a stationary pedal
mount Fig. 9. A spring-loaded
pawl and a releaselever are assem
bled to the pedal. A ratchet is as-
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FIG. 8-Booster in Lap or Holding Position

pressure to further

PISTON

PEDAL MOUNT

LEFT SIDE VIEW

TO VACUUM
POWER UNIT

NEUTRAL
SAFETY
SWITCH

VACUUM
RELEASE
VALVEI

F11312A FIG. 10-Connections for
Automatic Parking Brake ReleaseFIG. 9-Parking Brake Control Assembly



GROUP 2-BRAKES

sembled to the stationary mount.
The pawl contacts the ratchet at
such an angle that it will slide over
the ratchet teeth as the pedal is
depressed;however, when the ap
plying motion stops and the pedal
starts to release, the pawl engages
the ratchetand thus locks the brakes
in the applied position. Since the
releaselever pivots againstthe pawl,
a slight movement of the release
lever will disengagethe pawl from
the ratchet allowing the brakes to
release.The releaselever is actuated
by a manual releasehandlewhich is

connected to the lever through a
slot and rivet pin Fig. 9.

The vacuum power unit with
mounting bracket is riveted to the
control assembly. The vacuum ac
tuated piston within the unit is con
nected by a link to the upper end
of the release handle which actuates
the releaselever to move the pawl
out of engagementwith the ratchet
Fig. 9. The lower end of the re
lease handle extends out for alter
nate manual releasein the event of
vacuum power failure or for op
tional manual release at any time.

Hosesconnectthe power unit and
the engine manifold to a vacuum
release valve in the transmission
neutral safety switch Figs. 9 and
10. Moving the transmissionselec
tor lever into any drive position with
the engine running will open the
releasevalve to connectenginemani
fold vacuum to one side of the
actuatingpiston in the power unit.
The pressuredifferential thus cre
ated will cause the piston and link
to pull the manual release handle
which, in turn, actuatesthe release
lever.

U IN-CAR ADJUSTMENTS AND REPAIRS

After any brake service work,
obtain a firm brake pedal before
moving the car. Riding the brake
pedal common on left foot appli
cations should be avoided when
driving the car.

FRONT DISC BRAKE SHOE
AND LINING REPLACEMENT

REMOVAL

1. Remove the wheel and tire as
sembly from the hub and rotor as
sembly. Be careful to avoid dam
age or interference with the cali
per splash shield, bleeder screw
fitting or transfer tube.

2. Remove the two bolts that re
tain the caliper splash shield, and
removethe shield Fig. 1.

3. To facilitate removal and in
stallation of the shoe and lining as
semblies,the pistons must be pushed
into their bores. Apply a steady in
ward pressureagainsteach shoe and
lining assembly toward its respec
tive caliper housing on each side of
the rotor Fig. 2. Maintain the
pressurefor at least a minute. If the
pistons will not go in easily, force
them in with water pump pliers.

4. Grasp the metal flange on the
outer end of the shoe with two
pairs of pliers and pull the shoe out
of the caliper Fig. 11.

CLEANING AND INSPECTION

When the shoe and lining assem
blies are replaced,remove the dust
hoots from the pistons. Check the
condition of the boots, and inspect
each piston surface for damageor
corrosion. Thoroughly clean each
dust hoot and surroundingarea he-

INSTALLATION

1. Position a new shoe and lining
assemblyon each side of the rotor
so that the lining faces the rotor.
Be sure that the tabs on the shoe
flangesseatfully againstthe caliper
bridges Fig. 11.

2. Install the caliper splashshield
and securethe shield to the caliper
with two retainingbolts Fig. 1.

3. Pump the brake pedal several
times until a firm pedal is obtained
and the shoe and lining assemblies
are properly seated.

4. Install the wheel and tire as
sembly on the hub and rotor as
sembly.

5. Checkand refill the mastercyl
inder reservoirwith specified brake
fluid as required.

6. Road test the car.
It should not be necessary to

bleed the system after a shoe and
lining replacement.

DISC BRAKE CALIPER
ASSEMBLY
REMOVAL

1. Remove the wheel and tire as
sembly from the hub and rotor as
sembly.Be careful to avoid damage
or interference with the caliper
splash shield, bleeder screw fitting
or transfer tube.

2. Disconnectthe front brakeflex
ible hose from the brake tube at
the bracket on the frame Fig. 20.

3. Remove the two bolts that re
tain the caliper to the spindle.

Take care to avoid loosening the
bridge bolts that hold the two
halves of the caliper together.

4. Lift the caliper assemblyoff the
rotor.

INSTALLATION
1. Positionthe caliper assemblyon

the rotor, and mate the mounting
bolt holes in the caliper with those
in the spindle. It may be necessary
to push the caliper pistons into the
cylinder bores to obtain clearance
between the shoe and lining as
semblies and the rotor. The shoe
and lining assemblies should be
seatedproperly on the bridges.

2. Install the caliper to spindle re
taining bolts and torque to specifi
cation. Note the difference in bolt
lengths. Check to insure that the
rotor runs squarely and centrally
betweenthe two halves of the cal
iper. There should be approximately
0.090-0.120inch clearancebetween
the caliper and the rotor outside
diameter Fig. 2.
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3. Connect the front wheel brake
flexible hose to the brake tube at
the bracket on the frame Fig. 20.
The hose should be checked fcr
correct routing.

4. Bleed the brakesystem as out
lined in Section 2-1. Check the
mastercylinder fluid level, and the
specified brake fluid as required.

5. Pump the brake pedal several
times to actuate the piston seals
and to position the shoe and lining
assemblies.

6. Install the wheel and tire as-
sembly.

7. Roadtest the car.

FRONT WHEEL HUB AND
ROTOR ASSEMBLY

REMOVAL

1. Removethe wheel and tire as
sembly from the hub and rotor as
sembly Fig. 12. Be careful to
avoid damageor interference with
the caliper splash shield, bleeder
screw fitting or transfer tube.

2. Remove the caliper assembly
from the spindle and the rotor. If
the caliper does not require serv
icing, it is not necessaryto discon
nect the brake hose or remove the
caliper from the car. Position the
caliper out of the way, and support
it with a wire to avoid damagingthe
caliper or stretchingthe hose. Insert
a clean cardboard spacer between
the linings to prevent the pistons
from coming out of the cylinder
bores while the caliper is removed.

Handle the rotor and caliper as
sembliesin such a way as to avoid
deformation of the rotor and nick
ing or scratching of the brake lin
ings.

3. Removethe greasecapfrom the
hub. Remove the cotter pin, nut
lock, adjusting nut, and flat washer
from the spindle. Removethe outer
bearing cone and roller assembly.

4. Removethe hub and rotor as
sembly from the spindle.

INSTALLATION

1. If the rotor is being replaced,
remove the protective coating from
the new rotor with carburetor de
greaser.Pack a new set of bearings
with specified grease, and install
the inner bearing cone and roller
assembly in the inner cup. Pack
greaselightly betweenthe lips of a
new grease retainer and install the
retainerFig. 12.

If the original rotor is being in
stalled, make sure that the greasein
the hub is clean and adequate,that
the inner bearingand greaseretainer
are lubricated and in good condi
tion, and that the rotor braking sur
faces are clean.

2. Install the hub androtor assem
bly on the spindle.

3. Lubricate and install the outer
wheel bearing, washerand adjusting
nut.

4. Adjust the wheel bearings to
specification,and then install the nut
lock, cotter pin, andgreasecap.The
wheel bearing adjustment is

especially important with disc
brakes.

5. Mount the caliper assembly
on the spindle and torque the two
mounting bolts to specification. If
necessary,push the caliper pistons
into the cylinder bores to obtain
clearance between the shoe and
lining assembliesand the rotor. Be
sure that the shoeand lining assem
blies are seated on the bridges.
Check the flexible hose for correct
routing.

6. Install the wheel and tire on
the hub and rotor assembly.

DISC BRAKE ROTOR
SPLASH SHIELD

REMOVAL

1. Removethe caliper andthe hub
and rotor assemblyas outlined under
"Removal" in the foregoing pro
cedure.

2. Remove the threebolts that re
tain the splashshield to the spindle,
and removethe shield Fig. 12.

3. Removethe gasket.

INSTALLATION

1. Install the gasket.
2. If the shield is bent, straighten

it out before installation. Position
the shield to the spindle, install the
retaining bolts, and torque to speci
fication Fig. 12.

3. Install the hub and rotor as
sembly and the caliper as outlined
under "Installation" in the forego
ing procedure.

CALl PER PARTS -2B120.R.H. -2B121 .L.H.
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PROPORTIONING VALVE

REMOVAL

1. Disconnect and
master cylinder - to -

valve brake tube Fig.

The rear hydraulic service brakes
areself-adjustingandrequire a man
ual adjustmentonly after the brake
shoeshavebeenrelined, replaced,or
when the length of the adjusting
screw has been changed while per
forming some other service opera
tion.

The brake drums should be at
normal room temperaturewhen ad
justing the brakeshoes.If the shoes
are adjusted when the drums are
hot and expanded,the shoes may
drag when the drums are cool and
contracted.

1. After the shoeshave been in
stalled or the adjusting screw has
been turned, install the drum. Be
sure that all excessgrease, oil, and
other foreign material are wiped off
the carrier plate and drum.

2. Remove the adjusting hole
cover from the carrier plate and,
from the carrier plate side, turn the
adjusting screw upward to expand
the shoes Fig. 14. Expand the
shoesuntil a drag is felt when the
drum is rotated.

3. Remove the drum. Mark the
tooth on the star wheel where the
lever contacts the adjusting screw.
While holding the adjusting lever
out of engagementwith the adjusting
screw, back off the adjusting screw
¾ of a turn with the fingers. If
finger movement will not turn the
screw, free it up; otherwise, the
self-adjustinglever will not turn the
screw. Lubricate the screw with a
thin uniform coating of high-tem
peraturegreasesee Specifications.

Any other adjustmentprocedure
may causedamage to the adjust
ing screwwith consequentself ad
juster problems.

4. Apply a small quantity of high-

temperaturegrease to
where the shoescontact
plate, being careful not
lubricant on the linings.
drum. Secure the drum
Tinnermannuts.

5. Install the wheelandtire. Tight
en the mounting nuts to specifica
tion.

6. Install the adjusting hole cover
on the brake carrier plate.

7. Check the parking brake
cables for proper adjustment.Make
sure that the equalizer lever oper
ates freely.

8. After the brake shoes have
been properly adjusted, check the
3peration of the brakes.

REAR BRAKE DRUM

REMOVAL

1. Raise the car until the wheel
and tire clear the floor.

2. Removethe hub cap andwheel.
Remove the three Tinnerman nuts
and removethe brake drum. If the
brakedrum will not come off easily,
insert a narrow screwdriverthrough
the brake adjusting hole in the car
rier plate, and disengagethe adjust
ing lever from the adjusting screw.
While holding the adjusting lever
away from the adjusting screw, back
off the adjustingscrewwith thebrake
adjusting tool Fig. 15. Back off
the adjustment only if the drum
cannot be removed. Be very care
ful not to burr, chip, or damage
the notchesin the adjusting screw;
otherwise, the self-adjusting mech
anism will not function properly.
If the adjustmentwaschanged,make
certain that the adjuster lever is
properly seatedin the shoe web.

the points
the carrier
to get the
Install the
with three
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remove the
proportioning
20.

2. Disconnect the front - to - rear
brake tube from the proportioning
valve.

3. Working underneath the left
fender, removethe bolt that retains
the proportioningvalve to thefender
apron and removethe valve through
the accesshole Fig. 13.

INSTALLATION

1. From underneath the left fend
er, install the proportioning valve
through the access hole in the
fender apron. Position the valve to
the apron so that the mounting
tang extends through the hole in
the fender apron as shown in Fig.
13. Install the retaining bolt.

2. Connectthe front-to-rear brake
tube to the valve Fig. 20.

3. Position and connectthe master
cylinder - to - proportioning valve
braketube.

4. Bleed the brake system.

BRAKE SHOE ADJUSTMENTS -
REAR WHEELS

The car should be raisedwith the
wheels off the floor.

FIG. 1 4-Expanding Brake Shoes

TANG

FIG. 1 3-Removing or Installing
the Proportioning Valve

MOVE HANDLE
UPWARDS

FIG. 1 5-Backing off Brake
Adjustment
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INSTALLATION

1. Remove the protective coating
from a new drum with carburetor
degreaser.

2. Place the drum over the brake
assembly and into position. If re
quired, adjust the brakesas outlined
under "Brake ShoeAdjustments" in
this section. Make sure the adjust
ing lever is properly seated in the
shoe web.

3. Install the three Tinnerman
nuts and tighten securely. Install
the wheel on the axle shaft flange
studs againstthe drum, and tighten
the retaining nuts to specifications.
Install the hub cap.

REAR BRAKE SHOE
REPLACEMENT

REMOVAL

1. Remove the wheel and the
brakedrum.

2. Contact the shoes as follows:
a. Disengage the adjusting lever

from the adjusting screw by pulling
backward on the adjusting lever
Fig. 4.

b. Move the outboardside of the
adjusting screw upward and back
off the pivot nut as far as it will go.

3. Pull the adjusting lever, cable
and automaticadjuster spring down
and toward the rear to unhook the
pivot hook from the large hole in
the secondary shoe web. Do not
attempt to pry the pivot hook out
of the hole.

4. Remove the automaticadjuster
spring and adjusting lever Fig. 4.

5. Remove the primary shoe to
anchor spring with the tool shown
in Fig. 16. With the sametool, re
move the secondaryshoe to anchor
spring and unhook the cable eye
from the anchor pin.

6. Remove the anchor pin plate
andthe anti-rattle clip.

7. Remove the cable guide from
the secondaryshoe Fig. 4.

8. Remove the shoe hold-down
springs, shoes, adjustingscrew,pivot
nut, and socket.

9. Removethe parking brake link
and spring. Disconnect the parking
brake cable from the parking brake
lever.

10. After removing the secondary
shoe, disassemblethe parking brake
lever from the shoeby removingthe
retaining clip and spring washer
Fig. 4.

INSTALLATION

1. Before installing the brake
shoes, back off the parking brake
adjustment.Then assemblethepark
ing brake lever to the secondary
shoe and secure with the spring
washerand retaining clip.

2. Apply a light coating of high-
temperature grease at the points
where the brake shoes contact the
carrier plate.

3. Position the brake shoes on
the carrier plate and securethe as
sembly with the hold-down springs.
install the parking brake link and
spring. Connect the parking brake
cable to the parkiiig brake lever
Fig. 4.

4. Install the anti-rattle clip and
the anchor pin plate on the anchor
pin.

5. Place the cable eye over the
anchor pin with the crimped side
toward the carrier plate.

6. Install the cable guide on the
secondaryshoeweb with the flanged
hole properly fitted into the hole in
the secondary shoe web. Thread
the cable around the cable guide
groove Fig. 4.

It is imperative that the cable
be positioned in this groove and
not between the guide and the
shoe web.

7. Install the secondary shoe to
anchorspring Fig. 17.

8. Install the primary shoe to
anchor spring with the tool shown
in Fig. 4.

Be certain that the cable eye is
not cocked or binding on the an
chor pin when installed. All parts
should be flat on the anchor pin.

9. Apply high-temperaturegrease
to the threadsand the socketend of
the adjusting screw. Turn the ad
justing screwinto the adjustingpivot
nut to the limit of the threads and
then back off ½ turn.

Interchanging the brake shoe
adjusting screw assemblies from
one side of the car to the other
would cause the brake shoes to
retract rather than expand each
time the automatic adjusting me
chanism operated. To prevent in
stallation on the wrong side of the
car, the socketend of the adjusting
screw is stamped with an R or L
Fig. 18. The adjusting pivot nuts
can be distinguishedby the number
of -grooves machined around the
body of the nut. Two groovesindi
cate a right hand nut; one groove
indicates a left hand nut.

10. Place the adjusting socket on
the screw and install this assembly
betweenthe shoe ends with the ad
justing screw toothed wheel nearest
the secondaryshoe.

11. Hook the cable hook into the
hole in the adjusting lever. The ad
justing levers are stampedwith an
R or L to indicate their installation
on a right or left hand brake as
sembly Fig. 18.

12. Position the hooked end of
the adjuster spring completely into
the large hole in the primary shoe
web. The last coil of the spring
should be at the edge of the hole.
Connectthe loop end of the spring
to the adjusterlever hole.

IDENTIFICATION LINESH 1391.A
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FIG. 1 6-Retracting Spring FIG. 1 7-Retracting Spring
Installation

111143-0

FIG. 1 8-Adjusting Screw and
Lever IdentificationRemoval
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13. Pull the adjuster lever, cable
and automaticadjuster spring down
and toward the rear to engagethe
pivot hook in the large hole in the
secondaryshoe web Fig. 4.

14. After installation, check the
action of the adjuster by pulling the
section of the cable between the
cable guide and the adjusting lever
toward the secondaryshoe web far
enough to lift the lever past a tooth
on the adjusting screw wheel. The
lever should snap into position be
hind the next tooth, and release of
the cable should causethe adjuster
spring to return the lever to its orig
inal position. This return action
of the lever will turn the adjusting
screw one tooth.

If pulling the cable does not pro
duce the action described,or if the
lever action is sluggish instead of
positive and sharp, check the posi
tion of the lever on the adjusting
screwtoothed wheel. With thebrake
in a vertical position anchor at
the top, the lever should contact
the adjusting wheel /ie inch plus or
minus 1/32 inch above the center
line of the screw. If the contactpoint
is below this centerline, the lever
will not lock on the teeth in the
adjusting screw wheel, andthe screw
will not be turned as the lever is
actuatedby the cable.

To determine the cause of this
condition:

a. Check the cable end fittings.
The cable should completely fill or
extend slightly beyond the crimped
section of the fittings. If it does not
meetthis specification,possibledam
age is indicated and the cable as
sembly should be replaced.

b. Check the cable length. The
cable should measure11½ inches
plus or minus 1, inch from the
end of the cable anchor to the end
of the cable hook.

c. Check the cable guide for
damage. The cable groove should
be parallel to the shoe web, and the
body of the guide should lies flat
against the web. Replacethe guide
if it shows damage.

d. Check the pivot hook on the
lever. The hook surfacesshould be
squarewith the body of the lever
for proper pivoting. Replace the
lever if the hook shows damage.

e. See that the adjusting screw
socket is properly seated in the
notch in the shoe web.

CUP‘a
PISTON

FIG. 1 9-Rear Brake Wheel Cylinder

REAR WHEEL CYLINDER
REPAIR

It is not necessaryto remove the
brakecylinder from the carrier plate
to disassemble,inspect, or hone and
overhaul.Removal is necessaryonly
when the cylinder is damaged or
scoredbeyond repair.

DISASSEMBLY
1. Remove the links and the rub

ber bootsfrom the ends of the brake
cylinder. Remove the pistons, cups,
and return spring from the cylinder
bore Fig. 19.

2. Remove the bleeder screw from
the cylinder.

INSPECTION
1. Wash all parts in clean de

natured alcohol. If alcohol is not
available, use specified brake fluid.
Dry with compressedair.

2. Check all internal parts for
excessive wear or damage. If any
of the internal parts require re
placing, all should be replaced.

3. Inspect the cylinder bore for
score marks or rust. If either con
dition is present, the cylinder bore
must be honed. However, the cyl
inder should not be honed more
than 0.003 inch beyond its original
diameter.

4. Check the bleed hole to be sure
that it is open.

ASSEMBLY
1. Apply a coating of heavy-duty

brake fluid to all internal parts.
2. Thread the bleeder screw into

the cylinder and tighten securely.
3. Insert the return spring, cups,

andpistonsinto their respectiveposi
tions in the cylinder bore Fig. 19.
Place a boot over each end of the
cylinder.

REAR WHEEL CYLINDER
REPLACEMENT
REMOVAL

1. With the wheel in a raisedposi

tion, remove the wheel and the
drum.

2. Remove the
semblies, following
lined in this section.

3. Disconnectthe brake line from
the brake cylinder. Be sure the
engine is stopped and there is no
vacuum in the booster system be
fore disconnecting the hydraulic
lines.

Unscrew the tube fitting that con
nects the tube to the cylinder. Do
not pull the metal tube away from
the cylinder. Pulling the tube out
of the cylinder connection will
bend the metal tube and make
installation difficult. The tube will
separatefrom the cylinder when the
cylinder is removed from the car
rier plate.

4. Remove the brake cylinder re
taining bolts and lock washersand
removethe cylinder.

INSTALLATION

Wipe the ends of the hydrau
lic line to removeany foreign mat
ter before making connections.

1. Place the rear wheel cylinder
into position. Enter the tubing into
the cylinder, and start the tube fit
ting nut into the threadsof the cyl
inder.

2. Securethe cylinder to the car
rier plate by installing the retaining
bolts and lock washers.

3. Tighten the tube fitting nut to
specification with Milbar tool 1112-
144 or its equivalent.

4. Bleed the brake hydraulic sys
tem as detailed in Section 2.

REAR BRAKE CARRIER
PLATE REPLACEMENT

REMOVAL

1. Remove the wheel and brake
drum. Disconnect the brake line
from the brakecylinder.

2. Remove the brake shoe and
adjuster assembliesand the wheel

brake shoe as
proceduresout-

2-16

H 1385-A



PART 2-2 - BRAKE SYSTEM

cylinder
On the
parking

as outlined in this section.
rear wheel, disconnect the
brake lever from the cable..

3. Rotate the axle shaft so that
the hole in the axle shaft flange line
up with the carrier plate retaining
nuts and remove the nuts. Pull the
axle shaft assemblyout of the hous
ing with tool 4235C and a slide
hammer Part 4-2, and then re
move the carrier plate.

INSTALLATION

1. Position a newrear carrierplate
on the retaining bolts in the axle
housing flange. Insert the axle shaft
into the housing so that the splines
engagethe differential side gearwith
the bearing retainer sliding onto the
retaining bolts and against the car-
rier plate. Install the retaining nuts
through the accesshole in the axle
shaft flange.

cylinder and
as outlined in

2. Install the wheel
connectthebrake line
this section.

juster assembliesas outlined in this
section. Connect the parking brake
cable to the lever. Install the brake
drum and wheel.

4. Adjust the brake shoes Sec
tion 2, and bleedthe brake system
as outlined in Part 2-1, Section2.

HYDRAULIC LINES

Steel tubing is used throughout
the brakesystem with the exception
of the flexibl,e hoses at the front
wheelsand at e rear axle housing
brake tube connectorFig. :20.

Always bleed the entire system
after any hose or line replace
ment.

BRAKE TUBE REPLACEMENT

If a section of the brake tubing
becomesdamaged,the entire section
should be replaced with tubing of
the same type, size, shape, and
length. Copper tubing should not
be used in a hydraulic system.
When bending brake tubing to fit

underbodyor rearaxle contours,be
careful not to kink or crack the
tube.

All brake tubing should be flared
properly to provide good leak-proof
connections.Clean the brake tubing
by flushing with clean denaturedal
cohol, before installation.

Whenconnectinga tube to a hose,
tube connector,disc caliper, or brake
cylinder, tighten the tube fitting nut
to the specified torque with Milbar
tool 1112-144 or equivalent.

BRAKE HOSE REPLACEMENT

A flexible brake hose should be
replacedif it shows signs of soften
ing, cracking, Q other damage.

When installing a new front brake
hose, position the hose to avoid
contact with other chassis parts.
Place a new coppergasketover the
hose fitting and screw the hose as
sembly into the front disc brake
caliper.Placethe oppositeendof the
hose at the bracket on the frame.
Install the horseshoe-typeretaining
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3. Install the brake shoe and ad-

TO APPORTIONING VALVE-2244

FRONT END OF HOSE

BRACKET-2073

39896.S8
TO LEFT WHEEL

TO RIGHT WHEEL 2268 ASSY.
2267 ASSY.

-REAR TUBE CONNECTOR

E EXISTING NUT

374674.S3

31497.S8

2078 ASSY.

TO MASTER

ASSY.

373744.S8
REQD.

REQD.

VALVE ASSY. -2B091 H 1364-A

FIG. 20-Service Brake System
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clip, and connect the tube to the muffler outlet pipe or shock ab- nector. Place the front end of the
hose with the tube fitting nut. Fig. sorber. hose at the bracket on the frame.
20. Place a new gasket over the rear Install the horseshoe-typeretaining

A rear brake hose should be in- hose fit ting and screw the hose as- clip, andconnectthe tube to the hose
stalled so that it does not touch the sembly into the rear braketube con- with the tube fitting nut.

U REMOVAL AND INSTALLATION

MASTER CYLINDER

REMOVAL

1. Disconnect the brake lines
from the outlet fittings Fig. 20.

2. Removethe two nuts and lock
washersthat securethe mastercylin
der to the boosterunit. Separatethe
mastercylinder from the boosterunit
and makesure that the mastercylin
der does not reston the push rod.

3. Removeand discardthe rubber
seal from the outer groove at the
end of the mastercylinder.

4. Removethe push rod from the
power unit. Do not disturb the ad
justing screw.

INSTALLATION

1. Apply a light coating of lubri
cant COAZ-l9584-A to the piston
end of the hydraulic push rod and
guidethe piston endof the push rod
into the center bore of the booster
piston.

2. Twist the push rod to make cer
tain the end of the piston is bot
tomed against the reaction disc and
there is no air pocket between the
endof the push rod and the reaction
disc.

3. Before proceedingwith the in
stallation, check the distance from
the outer end of the push rod to the
mastercylinder mounting surface at
the end of the vacuum cylinder
Part 2-1, Fig. 2. This dimension
should be from 0.990 to 0.995 inch
measuredmetal to metal. If the push
rod dimension is not correct, see
"Master Cylinder PushRod Adjust
ment", Part 2-1, Section 2.

4. When the push rod adjustment
is correct, install a new rubber seal
in the groove at the end of themas
ter cylinder.

5. Position the master cylinder
over the push rod onto the two studs
that are integral with the booster
body.

6. Install the attaching nuts and
lock washersand torque the nuts to
specifications.

7. Connect the brake lines to the
outlet fittings Fig. 20.

8. Bleedthe brakesystem.Fill the
mastercylinder to 3/8-inch from the
top of the filler opening. Be sure
that the gasketis properly seatedin
the filler cap, and install the cap.

BRAKE BOOSTER

REMOVAL
1. Disconnect the vacuum hose

from the booster.
2. Remove threebolts and loosen

one to allow the brace betweenthe
cowl and spring tower to be posi
tioned inboard for obtaining clear
ance.

3. Remove the retaining nuts and
lock washers,and removethe master
cylinder from the booster. It is not
necessaryto disconnect the brake
lines.

4. Working inside the car below

the instrumentpanel, disconnectthe
boosterpush rod link from thebrake
pedal assembly.To do this, proceed
as follows:

Disconnect the stop light switch
wires at the connector.Removethe
hairpin retainer. Slide the stop light
switch off from the brakepedal just
far enough for the switch outer
hole to clear the pin, and then lift
switch straight upwardfrom the pin.
Slide the mastercylinder push rod
and the nylon washer and bushing
off from the brake pedal pin Fig.
21.

5. Remove the four bracket-to-
dash panel retaining nuts and wash
ers.

6. Removethe boosterandbracket
assemblyfrom the dash panel, slid
ing the push rod link out from the

BUSHING-2A 188

HIN2461 2 REQD.

BOOSTER ASSY.
LINK

2A047

VACUUM

374759.
2455 ASSY.

H 1382-A

20386.S8 2 REQD.

34367.S8 2 REQD.

FIG. 2 1 -Brake Booster and Pedal Installation
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engine side of the dash panel Fig.
21.

7. Removethe dust seal from the
booster push rod link and position
it in the slot in the dash panel fo
installation.

INSTALLATION

1. Mount the booster and bracket
assemblyto the dash panel by slid
ing the bracket mounting studs arid
the push rod link in through the
holesin the dashpanel Fig. 2 1.

2. Working inside the car below
the instrument panel, install the
mounting bracket-to-dashpanel re
taining nuts and washers.Leave the
nuts loose until after the pedal as
sembly hasbeenconnected.

3. Working inside the car below
the instrument panel, connect the
booster push rod link to the brake
pedal assembly.To do this, proceed
as follows:

Install the inner nylon washer,the
master cylinder push rod, and the
bushing on the brake pedal pin. Po
sition the switch so that it straddles
the push rod with the switch slot on

the pedal pin and the switch outer
hole just clearing the pin. Slide the
switch completely onto the pin. In
stall the outer nylon washer as
shown in Fig. 2 1. Securetheseparts
to the pin with the hairpin retainer.
Connect the stop light switch wires
to the connector, and install the
wires in the retaining clip.

4. Tighten and torque the booster
retaining nuts to specification.

5. Position the mastercylinder to
the booster, install the lock washers
and retaining nuts, and torque to
specification.

6. Position the cowl to spring tow
er brace, install the bolts and nuts,
and torque to specification.

7. Connect the vacuum hoses to
the booster.

BRAKE PEDAL

REMOVAL

1. Loosen the booster mounting
nuts.

2. Disconnectthe stop light switch
wires at the connector.

3. Remove the hairpin retainer.

Slide the stop light switch off from
thebrakepedal pin just far enough
for the switch outer hole to clear
the pin, and then lift the switch
straight upward from the pin. Slide
the mastercylinder push rod and
the nylon washersand bushing off
from the brakepedal pin Fig. 21.

4. Removethe pivot bolt and nut
that holds the pedal to the pedal
support bracket. Removethe brake
pedal assemblyfrom the pedal sup
port bracket, and removethe bush
ings.

INSTALLATION

1. Apply a coating of Lubriplate
to the bushings and locate all the
bushings in their proper places on
the pedal assembly Fig. 21.

2. Install thebrakepedal assembly
and bushingsto the supportbracket,
and then install the pivot bolt
through the support bracket and
brake pedal assembly. Install the
pivot bolt nut and torqueto specifi
cation.

3. Install the inner nylon washer,
the master cylinder push rod, and

Hi 309-A
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PART OF VENTILATION
SYSTEM INSTALLATION

EQUALIZER-TO-REAR
WHEEL CABLES

EQUALIZER ASSEMBLY

FIG. 22-Parking Brake System
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the bushing on the brake pedal pin.
Position the switch so that it strad
dles the push rod with the switch
slot on the pedal pin and the switch
outer hole just clearing the pin. Slide
the switch completely onto the pin,
install the outer nylon washer as
shown in Fig. 21. Securethese parts
to the pin with the hairpin retainer.

4. Connect the stop light switch
wires to the connector, and install
the wires in the retainingclip.

5. Torque the booster mounting
nuts to specification.

PARKING BRAKE CONTROL
ASSEMBLY

REMOVAL

1. Raise the car on a hoist and
disconnectthe pedal cable from the
equalizer lever by removing the ad
justing nut Fig. 1, Part 2-1. Re
move the U-clip and disengagethe
cable housing from the bracket.

2. Lower the car. In the passenger
compartment,remove the retaining
screws and the left kick pad. Re
move the four screws that retain
the air duct to the inner cowl panel,
and then removethe air duct to ob
tain access to the brake control
assembly.Remove the control cable
from the air duct.

3. Disconnect the hose from the
vacuum power unit.

4. Remove the control assembly-
to-mounting bracket bolts.

5. Remove the U-clip that retains
the cable housing to the parking
brake control housing Fig. 22.

6. Remove the hairpin retainer
and clevis pin from the clevis. Dis
engagethe clevis from the ball endof
the cable, then remove the control
assemblyfrom the cable and cable
housing.

INSTALLATION

1. Position the cable through the
hole in the parking brake control
housing. Install the clevis on the ball
end of the cable and connect the
clevis to the actuatingarm with the
clevis pin Fig. 22. Secure the
clevis pin with the hairpin retainer.

2. Securethe cable housing to the
parking brake control housing with
the U-clip.

3. Positionthe parking brakecon
trol assemblyto the mountingbrack
et and install the three retaining
bolts.

4. Connect the vacuum hose to
the vacuum power unit.

5. Positionthe air duct to the inner
cowl panel, and secure with four
retaining screws. Connect the air
duct control cable to the air duct.
Position the left kick pad to the
side panel and securewith two re
taining screws.

6. Raise the car on a hoist. En
gagethe cable housing to the frame
bracket with a U-clip Fig. 1, Part
2-1. Install the spring seat, cable
spring andwasheron the rearendof
the cable. Assemblethe cable to the
equalizer lever and install the half-
moon type adjusting nut on the end
of the cable.

7. Adjust the parking brake link
age as outlined in Part 2-I, Section
2, and then check the operation of
the parking brake.

PARKING BRAKE VACUUM
POWER UNIT

REMOVAL

1. Removethe parking brakecon
trol assembly from the car as de
scribedunder"Removal" in the fore
going procedure.

2. Drill out or grind off the two
rivets that retain the vacuumpower
unit to the parking brake control
assembly.

3. Drill out or grind off the rivet
that connectsthe vacuumpiston link
to the releaselever, and removethe
power unit.

INSTALLATION

1. Positionthe vacuumpower unit
on the parking brakecontrol assem
bly and securewith two round head
bolts and nuts.

2. Connectthe vacuumpiston link
to the releaselever with a shoulder
bolt nut and wavewasher.The wave
washer is to be positioned on the
shoulder bolt between the vacuum
piston link andthe releaselever. The
link and release lever must pivot
freely.

3. Install the parkingbrakecontrol
assembly in the car as described
under "Installation" in the foregoing
procedure.

4. Test the lock and automatic re
leaseoperationsof the parking brake
control assembly with the engine
running in all the transmission se
lector lever positions. With the en
gine running, the parking brake
should remainengagedin "neutral"
or "park" and should releasein any
drive position.

PARKING BRAKE EQUALIZER-
TO-CONTROL ASSEMBLY CABLE
REMOVAL

1. Raisethecaron a hoistand dis
connect the pedal cable from the
equalizerlever by removing the ad
justing nut Fig. I, Part 2-1. Re
move the cable washer, spring, and
spring seat. Remove the U-clip and
disengagethe cablehousingfrom the
bracket.

2. Lower the car. In the passenger
compartment,remove the retaining
screwsandthe left kick pad. Remove
the four screws that retain the air
duct to the inner cowl panel, and
then removethe air duct to obtain
accessto thebrakecontrol assembly.
Remove the control cable from the
air duct.

3. Disconnect the hose from the
vacuumpower unit.

4. Remove the control assembly-
to-mounting bracket bolts.

5. Removethe U-clip that retains
the cable housing to the parking
brake control housing Fig. 22.

6. Removethe hairpinretainerand
clevis pin from the clevis. Disengage
the clevis from the ball end of the
cable. Removethe control assembly
from the cable andcable housing.

7. Push the cable and housing
down through the hole in the floor
pan and remove it from under the
car.

INSTALLATION

1. From the underside of the car,
guide the upper end of the replace
ment cable into the hole in the floor
pan.

2. From the inside, pull the new
cable and housing up through the
hole in the floor pan.

3. Position the cable through the
hole in the parking brake control
housing. Install the clevis on the
ball end of the cable and connect
the clevis to the actuatingarm with
the clevis pin Fig. 22. Securethe
clevis pin with the hairpin retainer.

4. Secure the cable housing to the
parking brake control housing with
the U-clip.

5. Position the parking brakecon
trol assemblyto the mountingbrack
et and install the three retaining
bolts.

6. Connectthe vacuum hoseto the
vacuum power unit.

7. Position the air duct to the
inner cowl panel, and secure with
four retaining screws. Connect the
air duct control cable to the air
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duct. Position the left kick pad to
the side panel and securewith two
retaining screws.

8. Raise the car on a hoist. En
gage the cable housing to the trani
bracket with a U-clip Fig. 1. Part
2-1. Install the spring seat, cable
spring and washer on the rear end
of the cable. Assemble the cable to
the equalizer lever and install the
half-moontype adjusting nut on the
endof the cable.

9. Adjust the parking brake link
age as outlined in Part 2-1, Section
2, and then check the operation of
the parking brake.

PARKING BRAKE EQUALIZER TO
REAR WHEEL CABLE

REMOVAL

1. Raise the car and remove the
hub cap. Removethe wheel and tire
assemblyfrom the drum.

2. Remove the three Tinnerman
nuts that retain the brake drum,
then remove the drum.

3. Loosen the adjusting nut on the
equalizerrod and disengagethe ball
end of the cable from the equalizer
Fig. 1, Part 2-1.

4. Removethe U-clip that retains
the cable housing to the frame
bracket.Disengagethe housingfrom
the bracket and slip off the retainer
hook Fig. 22.

5. Working on the wheel side of
the carrier plate Fig. 4, compress
the prongs on the cable retainer so
that they can pass through the hole
in the carrier plate. Draw the cable
retainer out of the hole.

6. With the spring tension off the
parking brake lever, lift the cable
out of the slot in the lever and re
move through the carrier plate hole.

INSTALLATION

1. Pull enough of the cable
through the housing so that the end
of the cable maybe insertedthrough
the carrier plate accesshole from the
inner side and engagedwith the slot
in the parking brake lever.

2. Pulling the excess slack from
the cable, insert the cable housing
into the carrier plate accesshole so
that the retainer prongs expand.

3. Thread the front end of the
cable throughthe framebracket,and
engage the cable housing to the
bracket. Install the U-clip and re
tainer hook Fig. 22.

4. While holding the adjustable
cable stop against the cable housing
end, pull the cable throughthehous
ing until there is a distance of five
inches between the two stops as
shown in Fig. 22. Crimp the ad
justable stop against the cable to
hold this dimension.

5. Insert the ball end of the cable
into the equalizer and tighten the
adjusting nut slightly.

6. Install the rear drum. Tighten
the three Tinnerman nuts that re
tain the drum, and install the wheel
and hub cap.

7. Adjust the parking brake link
age as outlined in Part 2-I, Section
2.

0 MAJOR REPAIR OPERATIONS

REAR BRAKE DRUM
REFINISHING

Minor scoreson a brakedrum can
be removedwith a fine emery cloth.
A drum that is excessively scored
or shows a total indicator runout
or over 0.007 inch should be turned
down. Removeonly enoughstock to
eliminate the scores and true up

the drum. The refinished diameter
must not exceed0.060 inch oersize
11.150 inches.

If the drum diameter is less than
0.030 inch oversize II . 120 inches
after refinishing, standardlining may
be installed. If the drum diameter
is 11.120-11.150inches, oversize in
ings must be installed.

After a drum is turneddown, wipe
the refinished surface with a cloth
soaked in clean denaturedalcohol.
If one drum is turned down. the
opposite drum on the same axle
should also be cut down to the same
size.

REAR BRAKE SHOE
RELINING

Brake linings that are worn to
within ½2 inch of the rivet or have
been saturated with grease or oil
should be replaced. Failure to re

place worn linings will result in a
scoreddrum. When it is necessary
to replace linings, they must also
be replaced on the wheel on the
opposite side of the car.

Inspectbrakeshoesfor distortion,
cracks, or looseness.If this condi
tion exists, the shoe should be dis
carded. Do not repair a defective
brake shoe.

1. Wash the brake shoes thor
oughly in a clean solvent.Removeall
burrs or rough spots from the shoes.

2. Check the inside diameter of
the brake drum. If the diameter is
less than 11.120 inches, standard
linings may be installed. If the diam
eter is 11.120-11.150inches, over
size lining should be installed.

3. Position the new lining on the
shoe. Starting in the center, insert
and secure the rivets, working al
ternately towards each end. Install
all parts supplied in the kit. Ford
replacement linings are ground
and no further grinding is re
quired.

4. Check the clearance between
the shoe and lining. The lining must
seattightly againstthe shoe with not
more than 0.005 inch clearancebe
tween any two rivets.

MASTER CYLINDER

DISASSEMBLY

1. Press in against the piston re
moving the snap ring retainer, and
then remove the piston assembly,
cup, spring, residual checkvalve and
seat Fig. 23.

2. Remove secondary cup from
the piston. Removethe cover by me-

COV ER

DIAPHRAGM

VALVE

PRIMARY CUP

PISTON
SPRING..-’ "

SECONDARY CUP
,

SNAP RING

H 1387. A

FIG. 23-Master Cylinder-
Disassembled
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GROUP 2-BRAKES

leasing the spring clips on the sides,
and removethe hermetic diaphragm.

ASSEMBLY

1. Clamp the master cylinder
housing in a vise. Dip the hydraulic
cylinder parts in brake fluid and as
semblethe checkvalve seal, residual
check valve, and piston return spring
in the bore of the cylinder in the
ordershown in Fig. 23.

2. If the secondarypiston cupwas
removed from the piston, dip the
cup in brake fluid and assemblethe
cup in the groove of the piston with
the lip of the cup as shown.

3. Place the primary cup on the
endof thepiston assembly,andguide
it into the cylinder bore.

4. Press in against the piston to
compressthe spring while seatingthe
snap ring in the groove in the cylin
der bore.

5. Install a new diaphragm only
if the old one is defective in the
cover, and attach the cover to the
cylinder with the spring clips.

DISC BRAKE CALIPER

DISASSEMBLY

Do not remove the bridge bolts
that hol4 the two halves of the
caliper together. The two caliper
housings are shown separated in
Fig. 25 for illustration purposes
only.

1. Remove the caliper assembly
from thecar as outlined in Section2.

2. Remove the two retaining bolts

and the caliper splash shield Fig.
25.

3. Removethe two shoeand lining
assemblies.

4. Removethe flexible brake hose
from the caliper.

5. Remove the external transfer
tube.

6. Remove the four dust boots
from the caliperhousingsand piston
grooves.

7. Clamp the caliper in a vise and
secureit by the mounting flangeson
the inboard housing Fig. 24.

8. Remove the four pistons from
the cylinder bores with the special
tool shown in Fig. 24. To prevent
cocking with consequentdamageto
the piston or bore, rotatethe piston
with the tool while pulling it out
ward at the same time. Be careful
to avoid scratching or damaging
the outside diameter surface or
dust boot retaining groove of the
piston. Such damage causespoor
sealing.

If a piston is so completly seized
in the cylinder bore that it can not
be removed with the special tool,
force the cylinder out of the bore by
positioning two screwdrivers in the
piston dust boot retaininggroove and
prying outward. To preventcocking,

FLEXIBLE HOSE

tap the end of the piston lightly
around the circumference with a
hammer, while the prying force is
being applied. Be careful to avoid
damaging the dust boot retainer in
the caliper housing Fig. 25. If this
method of removal is used, the pis
tons must be replaced.

If the caliper dust boot retainer or
retaining groove is damaged or
scratched,pry the retainerout of the
caliper housing with screwdrivers.

9. Removethe rubber piston seals
from the grooves in the cylinder
boresby carefully inserting the point
of a small knife or other pointed in
strumentunder the seal and raising
the seal up far enoughto be pulled
out with the fingers.

CLEANING AND INSPECTION

Clean all metal parts with alcohol
or a suitablesolvent Fig. 25. Use
clean, dry, compressedair to clean
out and dry the groovesand passage
ways. Be sure that the caliper bore
and componentparts are completely
free of any foreign material.

Check
tons for
Replace
scored,

the cylinder bores and pis
damageor excessive wear.
the piston if it is pitted,
or the chrome plating is
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DUST BOOT

Tool- T65P -2118- A.

4

INBOARD 0
CALIPER HOUSING

SHIELD

PISTON 4

SHOE AND LINING ASSEMBLIES

0
CALIPER HOUSING

DUST BOOT RETAINER

BRIDGE

FIG. 24-Removing or Installing H 13 6 7-A

Pistons FIG. 25-Caliper Assembly-Exploded View
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worn off. Check the caliper dust
boot retainer for wear or damage.

ASSEMBLY

1. Clamp the caliper in a vise and
secureit by the mounting flange Ofl
the inboard housing.

2. If a new caliper dust boot re
tainer is to be installed, thoroughly
clean thecontactareaon the caliper
housing and apply Loctite Sealant,
GradeH to the retainer surfacethat
seats in the housing. Install the re
tainer in the caliper housing.

3. Apply a film of clean brake
fluid to new caliper piston sealsand
install them in the grooves of the
cylinder bore. The seal should be
positioned at one areain the groove
and gently worked around. Do not
use the original seals.

4. Coat the outsidediameterof the
pistons with brake fluid and in
stall them in the cylinder bores so
that theopen end of the piston and
the boot retaininggroove faceout of
the bore. To avoid cocking, locate
the piston squarely in the bore and
apply a slow steady pressure.If a
piston will not easily go all the way
into the bore, remove it and
thoroughly inspectthe cylinder bore,
the piston seal andthe installation of
the seal. If the piston still will not go
in with bore in good condition and
the piston seal properly installed,
usethe tool shownin Fig. 24. Rotate
the piston with the tool while push
ing it inward at the sametime.

5. Carefully install four new dust
boots on the caliper housings and
pistons. Be sure that each boot is
fully seated in the groove of its
respectivecaliper housing andpiston
Fig. 25. Do not use the original
dust boots.

DISASSEMBLY OF
POWER SECTION

1. Clamp the base of Bendix tool
73800 in a vise and insertthe studs
of the rear shell in the holes in the
baseFig. 27.

2. Place the bar wrench and the
clamp bar over the studs of the
frOnt shell, attach the hook bolts to
the baseand tighten the centerbolt
just enoughto free the lock at the
front shell outer rim.

3. Turn the bar counterclockwise
until the lances in the front shell
align with the notched sectionsof
the rear shell outer flange. Loosen
the center bolt. The shells should
begin to separateas the load on the
bolts is removed. If the shells do
not separate,checkthe alignment of
the lanceswith the notchedsections
and tap the front shell with a soft
hammerto break the bond between
the front shell, the diaphragm and
the rear shell.

4. Pressdown firmly on the front
shell while disconnectingthe hook
bolts so that the diaphragm return
spring will not fly out of the as
sembly.

5. Removethe top clampbar, the
bar wrench, the front shell, and the
return spring from the diaphragm
and shell assembly.
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6. Install theexternaltransfertube.
7. Install the flexible brake hose

to the caliper.
8. Install the caliper assemblyon

the spindle, and install the shoe and
lining assemblies and the splash
shield as outlined in Section 2.

9. Check the caliper for fluid leaks
undermaximumpedal pressures.Do
not move the car until a firm
brake pedal is obtained.

DISASSEMBLY OF BOOSTER
REMOVAL OF EXTERNAL
PARTS

1. Make scribe marks across the
front and rear shells, the mastercyl
inder flange and the mounting
bracket.

2. Remove the master cylinder
mountingnuts and lock washersand
removethe mastercylinder.

3. Remove the retaining nuts and
lock washers and the mounting
brackets.

4. Apply alcohol to the eye of the
valve rod and the small diameter of
the dust guard, and then carefully
remove the dust guard from the
valve rod and the hub of the rear
shell Fig. 28.

5. Removethe hydraulic push rod
from the front shell and removethe
seal from the push rod.

REMOVAL OF VALVE ROD
AND POPPET ASSEMBLY

1. With the valve rod in a vertical
position, squirt alcohol down the rod
to wet the rubber grommet in the
valve plunger and the ball end of
the rod.

2. Clamp the valve rod in a vise
Fig. 26, leaving just enoughspace
between the steel retainer on the
plastic valve hub and the side of the
vise jaw for two medium-sized,open-
end wrenches.Use the wrench near
est the vise as a pry to force the
valve plunger off the ball end of the
valve rod Fig. 26.

When separating the valve rod
from the plunger, hold the power
unit to prevent it from falling.
When prying with the wrenches
be careful not to damage the
plastic valve hub.

FIG. 26-Removing Valve Rod

3. Removethe valve rod from the
vise. Pry the retainer off the end of
the valve housingbeing careful not

H 1378-A to chip the plastic housingFig. 28.
4. Removethe valve return spring,

the poppet retainer and the poppet.

H1379.A

FIG. 27-Disassembly and
Assembly of Power Sectionand Poppet Assembly
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6. Lift the diaphragm and plate
assembly from the rear shell, and
remove the rear shell from the fix
ture base.

7. Place the rear shell on the
benchwith the studs up, and drive
out the seal with a punch or screw
driver. Do not remove the rear
seal unless the seal is defective
or a new seal is available.

DISASSEMBLY OF DIA
PHRAGM, PLATES, RETAINER
AND PLUNGER

1. Wet the rear diaphragmspring
retainer with alcohol and remove,
using the fingers only. Remove the
rear diaphragm from the rear plate
Fig. 28.

2. Set a piece of 1MG-inch hex
bar stock 2 incheslong in thebench
vise. Set the diaphragm and plate
assemblyon the hex stock with the
hexopeningin the front plate seated
on the bar. Twist the rear plate
counterclockwise,usiag hand lever
age only on the atmosphericpres
sure channel or outside circumfer
ence of the rear plate.

3. After the plates have been
loosened,removethe assemblyfrom
the vise and completethe disassem
bly on the benchwith the front plate
down. Unscrew the rear plate com
pletely and carefully lift it off the
front plate hub, grasping the valve
plunger and spring with the other
hand and removing them from the
bore of the front plate hub.

4. Remove the square ring seal
from the shoulder of the rearplate.
The ring sealmay stick to theshoul
der of the front plate hub.

5. Using a small rod or screw
driver throughthe centerboreof the
front plate, push out the reaction
disc. Loosen the front diaphragm
from the centerplate, and slide the
center plate carefully off the front
plate hub. Do not damage or re
move the seal assembly from the
center plate. Remove the front dia
phragm from the front plate.

6. To remove the vacuum check
valve from the front shell, work
from inside the front shell. Cut off
the beadOf the rubber grommet.Re
move the check valve and grommet.
Do not remove the valve unless it
is defective.

ASSEMBLY OF BSTER

ASSEMBLY OF PLATES,
PLUNGER, AND DIAPHRAGMS

of wood, studs down, and press a
new seal, plastic bearing face first,
into the recess in the rear shell.
Pressthe top outside flange of the
seal approximately 46 inch below
the flat shell surface next to the
seal Fig. 28.

2. Install the front diaphragm on
the front plate. Apply a light film
of Bendix type "0" lubricant to the
outside surface of front plate hub.
Apply liberally to the seal in the
center plate. Carefully guide the
center plate and seal assembly,seal
side first, onto the front plate hub.

3. Apply Bendix type "0" lubri
cant lightly to the front and rear
bearingsurfacesof the valve plunger,
being careful not to get any lubri
cant on the rubber grommet. As
semble the valve plunger return
spring on the valve plungeras shown,
and set the spring and plunger in
the recessof the front plate hub,
grommet side up.

4. Placethe square ring seal firm
ly against the shoulderon the out
side of the front plate hub.

5. Set the rear plate threadedbore
down, over the valve plunger. Using
handsonly, screw the rear plate to
front plate hub. To tighten the
plates, place 11/io-inch hex bar stock
in the vise, and set the plate assem
bly, front plate down, on the hex

bar. Hand-torquethe plates to 120
to 180 inch pounds. Remove the
plate assemblyfrom the vise.

6. Install the rear diaphragm on
the rear plate and over the lip of
the center plate. Assemble the dia
phragm retainer over the rear dia
phragm and lip of the centerplate.
Using the fingers, pressthe retainer
onto centerplateuntil it seatsagainst
the shoulderof the center plate.

ASSEMBLY OF DIAPHRAGM
AND PLATES IN FRONT
AND REAR SHELLS

1. Apply talcum powder to the
inside wall of the rear diaphragm
shell. Apply Bendix type "0" lubri
cant liberally to the bearing seal in
the rear shell. Apply DC-4 lubricant
liberally to scallopedbearingsurface
of the front shell.

2. Clamp the holding fixture base
of Bendix tool 73800in the vise and
insert the studs of the rear shell
through the matching holes of the
fixture Fig. 27. When assembling
the center plate and diaphragm as
sembly in the rear shell, the rear
diaphragm and center plate lugs
must be aligned betweenthe lances
on the rear shell. Carefully guide
the valve housingsleevethroughthe
bearingsealin the rearshell keeping
the center plate and diaphragmsin
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SPRING-VALVE PLUNGER RETURN

1. Place the rear shell on a block FIG. 28-Booster Disassembled
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correct alignment. Work the outer
rim of the front diaphragminto the
rear shell so that outer rim of the
front diaphragm is under each of
the retaininglanceson the rearshell.
Place the large diameter end of the
diaphragm return spring over the
front plate hub, and position the
front shell on the spring so that the
scribe marks on the front and rear
shellswill be aligned when the shells
are locked in place.

3. Place the bar wrench over the
studs of the front shell, and then
attach the clamp bar with the hook
bolts. Before tightening the center
bolt, make certain that the notched
sections on the front shell are
aligned with the retaining lances on
the rear shell. Guide the rim of the
diaphragminto the rear shell. Tight
en the centerbolt until the rim of
the front diaphragm will clear the
lock on the front shell. Then twist
the front shell clockwise in relation
to the rear shell until the stop is
contacted.

4. Remove the hold-down plate
and bar wrench, and remove the
power unit from the holding fixture.

ASSEMBLY OF VACUUM
CHECK VALVE, REACTION
DISC AND HYDRAULIC
PUSH ROD

1. Apply Bendix type "0" lubri
cant liberally to the entire surfaceof
the reaction disc and to the piston
end of the hydraulic push rod Fig.
28. Place the reaction disc on the
piston end of the push rod. Apply
Bendix type "0" lubricant sparingly
on the rod of the push rod, keeping

lubricant away from the adjusting
screw end of the push rod. Under
no condition should the lubricant
be allowed to get on the adjust
ment screw threads.

2. Insert the push rod with the
reactiondisc on the piston end into
reactiondisc hub. Twist thepush rod
to make certain that the reaction
disc is seated in the reaction disc
hub and to eliminate air bubblesbe
tweenthe reactiondisc and the push
rod piston.

3. Assemblethe seal, support plate
side first, over the adjustmentscrew
end of the push rod. Press the seal
into the recessin the front shell until
the seal bottoms in the recess.

4. If the vacuumcheck valve was
removed,wet the new grommet in
alcohol and press the grommet into
the front shell, beveled side first.
Make certain that the grommet is
seated in the front shell. Wet the
shoulder of the check valve in al
cohol, and assemblethe check valve
in the grommet. Press the check
valve into the grommet until the en
tire circumference of the check
valve flange bears against the grom
met.

INSTALLATION OF VALVE
ROD AND POPPET ASSEMBLY

1. Wet the poppetvalve in alcohol,
and assemblethe poppetin the valve
housing, small diameterend of pop
pet first Fig. 28. Wet the poppet
retainer in alcohol and assembleit
in the housingwith the flange out.
Pressin againstthe retainer to make
certain that the shoulderon the re
tainer is positionedinside the poppet.

2. Assemble the retainer,
silencers, and valve return
over the ball end of the valve
shown.

3. Wet the rubber grommet in the
valve plunger and the ball end of
the valve rod in alcohol. Guide the
spring, and silencers into the valve
housing, and assemblethe ball end
of the valve rod in thevalve plunger.
Tap the end of the valve rod with a
soft hammerto lock the ball end of
the rod in the valve plunger.

4. Assemble the retainer on the
end of the valve housing,beingcare
ful not to chip the plastic housing.

INSTALLATION OF
EXTERNAL PARTS

1. Dip the small diameter of the
dust guard in alcohol, and assemble
the dust guard over the eye of the
valve rod Fig. 28. Do not tear the
guard. Press the guard against the
valve housing and seatthe large end
of the guard over the scalloped
flange of the rear shell. Before
mounting the mastercylinder, check
the distancefrom the end of thehy
draulic push rod to the hydraulic
cylinder mounting face at the front
end of the power unit as shown in
Figure 2, Part 2-i. If the push rod
length is not correct, follow thepush
rod adjustment procedure outlined
in Part 2-I, Section 2. When the
push rod length is correct, attach
the mastercylinder to the power sec
tion with lock washers and nuts.
Torque the nuts to specification. At
tach the mounting bracket to studs
on the rear shell with lock washers
and nuts andtorqueto specifications.

valve
spring
rod as
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PART
SPECIFICATIONS

L-

DRUM BRAKE DIMENSIONS-IN INCHES

1run

iame er

Drum
Maximum

Boring
Limit

Lining Length Lining Width Wheel
Cylinder

Bore
Diameter

Master
Cylinder

Bore
DiameterPrimary Secondary Primary Secondary

11.090 11.150 9.39 12.21 2.50 2.50 ‘5A 15A

BRAKE CHECKS AND ADJUSTMENTS

Type of Check or Adjustment Specification

Brake Shoe Repair

Master Cylinder

Drum Diameter Brake Lining Required
11.120.11.150 inch Oversize

Brake Lining Clearance Midway between Rivets Maximum 0.008 inch

Lining Wear Limit From Top of Rivets Maximum 1A inch

Hydraulic Master Cylinder Bore, Honed Diameter. Maximum 0.9405 inch

Power Unit Push Rod Adjustment 0.990.0.995 inch

Drum Out-ofRound Refinish if Total Indicator Runout Exceeds 0.007 inch

Rotor Runout Replace if Runout Exceeds 0.002 inch

TORQUE LIMITS

Description 1.5

Front Brake Hose Bracket to Chassis Bolt 10.15

Rear Brake Drum to Rear Axle Shaft Flange Hand Push Fit

Rear Wheel to Axle Shaft to Drum 75.110

Rear Brake Carrier Plate and Bearing Retainer
to Axle Housing 50.70

Master Cylinder to Booster 12.18

Master Cylinder Tube Fitting 6-12

Brake Booster to Dash Panel and Pedal
Support Bracket 15-25

Parking Brake Control to Mounting Bracket 15.19

DISC BRAKE SHOE AND LINING DIMENSIONS

Lining Material Bonded Johns Mansville-1398

Lining Size 5.36" x 1.90"

Lining Area 10.03 Sq. In/segment

Shoe and Lining Thickness 0.600" nominal

Lining Thickness 0.436" nominal

Shoe and Lining Maximum
Wear Limit 0.195"

Lining Maximum Wear Limit
from surface of shoe 0.030"

Lining to Rotor Clearance
brakes released 0.002.0.010"

Proportioning Valve 450 PSI cut in
43½% reduction in rear line
pressure over 450 PSI
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DISC BRAKE TORQUE SPECIFICATIONS

Caliper Assembly to Spindle 75-100 Ft-Lbs

Caliper Bleeder Screw 10 Ft-Lbs 120 in-Ibs-
Maximum-must be leakproot

Caliper Splash Shield 7-9 Ft-Lbs

Caliper Bridge Bolts 65-75 Ft-Lbs

Rotor Splash Shield to Spindle 10-20 Ft-Lbs

Brake Tube Fitting Nuts to
Proportioning Valve

10 lu-Lbs--Maximum--must
be leakproof

Hub and Rotor Assembly to
Front Wheel Spindle

17-25 Ft-Lbs-Rotate rotor
while torqueing*

Wheel Assembly to Front Wheel
Hub and Rotor Assembly 75-110 Ft-Lbs

*0005" to .0065" maximum bearing end play with torque specification
of 17-25 Ft-Lbs

SERVICE TOOLS

Ford Tool No. Former No. Description

- - Brake Cylinder Retaining Clamp

- 2018-A Brake Adjusting Tool

- 2162 Adapter Cap

- 2035-N
2086-L

Brake Shoe R & R Spring

TOOL-3362l 33621

Milbar
11 l2144

Bendix 73800

Internal Snap Ring Pliers

In-lb. Torque Wrench

Booster Disassembly and Assembly
tool

TOOL-4235C 4235C Axle Shaft Remover

HYDRAULIC FLUID AND LUBRICANT

Description Hydraulic Fluid
and Lubricant

Brake Shoe Adjusting Screw Lubricant CIAZ-1959O-B
General Chassis Greas

Fluid SAE 70R3 Wagner 21B301
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0 DIAGNOSIS AND TESTING

Table 1 lists various suspension, PRELIMINARY CHECKS in operation. Do not hold the
steering,and wheel and tire trouble wheelsagainsttheir stops.Recheck
symptoms and their possible causes. The following preliminary checks the fluid level.
The possiblecausesare listed in the should always be made before per-

table in the order in which they forming any trouble shooting oper- CHECK FLUID LEVEL
ations. Also, seeTable 1.should be checked.For example,re

fer to the fourth trouble symptom in AIR BLEEDING
Run the engine until the fluid is

at normal operating temperature.Table 1, "Hard Turning When Sta
Air in the power steering system Then turn the steeringwheel all thetionary". When checking the possi

ble causes,check item 1 tire pres- shown by bubbles in the fluid way to the left and right several
should be bled. After making sure times,andshut off the engine.sure and item 2 tire size before that the reservoiris filled to specifi- Check the fluid level in the powerproceeding with items 12, 17, and

21 as indicated, cation the fluid must be at normal steeringreservoir.The level must be
operating temperature when the at the full mark on the dipstick. If

Refer to Table 2, for Movable check is made, turn the steering the level is low, add enough auto-
SteeringColumn Trouble Symptoms wheel through its full travel threeor matic transmission fluid C1AZ-
and Possible Causes. four times with the windshieldwiper 19582-A to raise the level to the F

TABLE 1-Steering Diagnosis Guide

POWER STEERING FLUID Jerky steering. Hard turning when stationary.
LEVEL LOW OR FLUID Hard steeringand/orloss of pow- Steering and suspensionnoises.
LEAKAGE er assist.

AIR IN POWER STEERING Jerky steering. Steering and suspensionnoises.
SYSTEM Hard steeringand/or loss of pow- Shimmy or wheel tramp.

. er assist.

OBSTRUCTION IN POWER Hard steeringand/orloss of pow- Hard turning when stationary.
STEERING LINES er assist. Steeringand suspensionnoises.

Jerky steering.

PART 3-1 PAGE
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TABLE 1-Steering Diagnosis Guide Continued

LOOSE STEERING GEAR
MOUNTINGS

Jerky steering.
Loose steering.

Steeringand suspensionnoises.
Shimmy or wheel tramp.
Side-to-sidewander.

INSUFFICIENT STEERING Hard steeringand/orloss of pow- Hard turning when stationary.
PUMP PRESSURE er assist. Binding or poor recovery.

Steering and suspensionnoises.

Jerky steering. Shimmy or wheel tramp.
INCORRECT STEERING Loose steering. Side-to-sidewander.
GEAR ADJUSTMENT Hard steeringand/orloss of pow- Body sway or roll.

er assist. Binding or poor recovery.
Steeringand suspensionnoises. Abnormal or irregular tire wear.

STEERING GEAR VALVE Hard steeringand/orloss of pow- Binding or poor recovery.
SPOOL BINDING OR OUT er assist. Heavier steering in one direction.
OF ADJUSTMENT

OBSTRUCTION WITHIN Hard steeringand/orloss of pow- Binding or poor recovery.
STEERING GEAR er assist. Jerkysteering.

Hard turning when stationary. Steering and/or suspensionnoise.

mark on the dip stick. Do not over- tings, and replaceanydamagedlines 3. Attach a pull scaleto the rim of
fill the reservoir, or defectiveseats. the steeringwheel. Measurethe pull

CHECK PUMP BELT
CHECK TURNING EFFORT

If the pump belt is broken,glazed,
or worn, replaceit with a new belt. With the front wheels properly
Use only the specifiedtype of belt. aligned and tire pressurescorrect,

Refer to Part 3-3 for belt adjust- check the effort requiredto turn the

ment.
1Witht} car on dry concrete,

CHECK FOR FLUID LEAKS set the parking brakes.

requiredto turn the wheelone corn-
plete revolution in each direction.
The effort required to rotate the
steeringwheel should not exceed3.5
pounds.

PUMP-FLUID PRESSURE TEST

A fluid pressure test will show
With the engine idling, turn the 2. With the engine warmed up whether the pump or some other

steering wheel from stop to stop and running at idle speed,turn the unit in the power steering system is
several times. Check all possible steering wheel to the left and right causing trouble in the system. Steps
leakagepoints. Tighten all loose fit- severaltimes to warm the fluid. outlined below should be followed

TABLE 2-Movable Steering Column Trouble Symptoms and Possible Causes

BINDING, ROUGH, OR Track to column bracket mis- Shroud interferencewith instru
RASPING COLUMN alignment. ment panel.
MOVEMENT Locking plate out of adjustment

rubs pawl.

HARD COLUMN* Slide tension out of adjustment. Locking plate out of adjustment-
MOVEMENT Track to column bracket mis- rubs pawl.

alignment.

POSSIBLE SHIFT INTO Locking plate out of adjustment.
REVERSE WITH COLUMN
AT EXTREME RIGHT

POOR SHIFTING INTO OR Left stop out of adjustment. Lock pawl arm binding in pivot
OUT OF PARK bushing.

LATERAL LOOSENESS IN Locking pawl arm loose in pivot Pivot bracket loose at steering
COLUMN WHEN LOCKED bushing. gear.

Left stop out of adjustment.

VERTICAL LOOSENESS IN Loose track or braces. Slide tension out of adjustment.
COLUMN WHEN LOCKED Pivot bracket loose at steering

gear.

RIGHT SHROUD HITS AIR Right stop bolt on track out of
CONDITIONING UNIT adjustment.
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TABLE 3-Trouble Symptoms and Possible Causes
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1. Incorrect Tire Pressure X X X X X X X X X X X

2. Tire Sizes Not Uniform X X X X X X X

3. Overloaded or Unevenly Loaded Vehicle X X X X

4. Power Steering Fluid Level Low-Leak X X X X

5. Sagging or Broken Spring X X X X X X X X

6. Glazed, Loose or Broken Power Steering Pump Belt X X X X

7. Rear Spring Tie Bolt Off Center X X

8. Broken Rear Spring Tie Bolts X X X X X X

9. Rear Spring Front Hanger Mislocated X X

10. Bent Spindle Arm X X X X

11. Bent Spindle X X X X

12. Lack of Lubrication X X X X X

13. Air in Power Steering System X X X X

14. Obstruction in Power Steering Lines X X X

15. Loose or Weak Shock Absorber X X X X X

16. Loose or Worn Suspension Arm Bushings X X X X

17. Binding Front Suspension Ball Joints or Steering Linkage X X X X X X

18. Loose, Worn, or Damaged Steering Linkage or Connections X X X X X X X

19. Loose Steering Gear Mountings X X X X X X

20. Insufficient Steering Pump Pressure X X X

21. Incorrect Steering Gear Adjustment X X X X X X X X X X

22. Incorrect Brake Adjustment X X X X

23. Incorrect Front Wheel Bearing Adjustment X X X X X X X

24. Wheel Out of Balance X X X X X

25. Incorrect Front Wheel Alignment X X X X X X X X

26. Out-of-Round Wheel or Brake Drum X X X

27. Frame of Underbody Out of Alignment X X

28. Bent Rear Axle Housing X X X

29. Excessive Wear of Steering Pump Internal Parts X

30. Steering Gear Valve Spool Binding or Out of Adjustment X X X

31. Obstruction Within Steering Gear X X X -
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to determinethe causeof the trou
ble.

1. Measure the pump belt tension.
When adjusting the belt tension

on the power pump, do not pry
against the pump to obtain the
proper belt load.

A half inch cast boss has been
incorporated on the front face of
the pump cover plate onto which
a 9/16" open end wrench can be
fitted to pry the pump and obtain
the proper belt tension.

2. Disconnect the pressure line
hosefrom the pump outlet, and in
stall a 0-2000 psi pressure gauge
Tool TS6L-33610-D and shut off
valve betweenthe end of the hose
and the pump outlet.

Be sure that the pressure gauge
is between the pump and the shut
off valve, all connections are tight,
and the shut off valve is fully open.

3. Connect a tachometer to the
engine.

4. Start the engine and operateit
at idle speed for at least two 2
minutes to warm up the fluid.

5. Cycle the steering wheel from
stop-to-stop several times to expel
any air from the system; stop the
engine. Remove the reservoir filler
cap and check the fluid level in the
reservoir. If necessary, add lubri
cant C1A-19582-A to the proper
level.

6. With the engine running at ap
proximately 500 rpm and no steer
ing effort applied, and the lubricant
at normal operatingtemperature,the
pressuregauge should show a pres
sureof less than 50 psi. If the pres
sure is higher, inspect the hoses
for kinks and obstructions.

7. Increase the engine speed to
1000 rpm, then slowly close the

gaugeshut-off valve. With the valve
fully closed, the pump pressure
should be 1000 to 1150 psi.

Do not close the valve for more
than a few seconds,as this would
abnormally increase the lubricant
temperature and cause undue
pump wear.

If pressure is more or less than
specification, replace the pump as
sembly. If pressure is as specified
and steering efforts are heavy, the
gear and/or control valve could be
at fault.

8. Removethe tachometer.

FRONT WHEEL
ALIGNMENT CHECKS
Do not attempt to check and ad
just front wheel alignment without
first making a preliminary inspec
tion of the front-end parts. Refer
to Section 3.

Check all the factors of front
wheel alignment except the turning
angle before making any adjust
ments. The turning angle should be
checked only after caster, camber
and toe-in have been adjusted to
specifications.

The front wheel alignment speci
fications given in Part 3-5 are cor
rect only when the car is at "Curb
Height". Before checking or adjust
ing the alignment factors, the sus
pension alignment spacersmust be
installed to obtain the curb height.

EQUIPMENT INSTALLATION

Equipment used for front wheel
alignment inspection must be ac
curate. Alignment height spacers
Figs. 2 and 3 are used to check
caster,camber and toe-in. If the car
is operatedunderabnormalload con
ditions, the spacersshouldbe omitted
when checking toe-in.

1. Drive the car in a straight line
far enough to establish the straight-
aheadposition of the front wheels,
and then mark the steering wheel
hub and the steering column collar
Fig. 1. Do not adjust the steer
ing wheel spoke position at this
time. If the front wheels are turned
at any time during the inspection,
align the marks to bring the wheels
back to the straight-aheadposition.

2. With the car in position for the
front end alignment inspection and
adjustment, install the suspension
alignment spacers as follows to
establishthe curb height.

Lift the front of the car and posi
tion the suspensionalignment spac
ers between the suspensionupper
arm and the edge of the frame
spring pocket as shown in Fig. 2.
The lower end of the alignment
spacersshould be placed over the
headof the ball joint retaining nut.
Position the alignment spacers for
the rearof the car betweenthe rear
axle andthe frameside rail as shown
in Fig. 3. Lower the rear of the
car so that the weight of the body
will hold the alignment spacers in
place.

3. Install the wheel alignment
equipment on the car. Whichever
type of equipmentis used,follow the
installation and inspection instruc
tions provided by the equipment
manufacturer.

CASTER

Check the caster angle at each
front wheel. Caster is the forward
or rearward tilt at the top of the
wheel spindle Fig. 4. If the spin
dle tilts to the rear, caster is positive.
If the spindle tilts to the front, caster
is negative.The correctcasterangle,

FIG. 3-Alignment Spacer
Installation-Rear

3-4

ALIGNMENT MARKS

FIG. 1 -Typical Straight Ahead
Position Marks

F 1268 - A

FIG. 2-Alignment Spacer
Installation- Front
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or tilt is specified in Part 3-5.
The maximum difference between

both front wheel casteranglesshould
not exceed ½ . However, a differ
ence of not more than ¼ is pre
ferred.

CAMBER
Check the camber angle at each

front wheel. The camber angle is
the amount the front wheels are
tilted at the top Fig. 4. If a wheel
tilts outward, camber is positive. If
a wheel tilts inward, camberis nega
tive. The correct camber angle, or
outward tilt, is specified in Part 3-5.
The maximum difference between
both front wheel camber angles
should not exceed½ . However, a
difference of not more than 1/4 is
preferred.

TOE-IN

Alignment height spacersare used
on all carsto checkandadjusttoe-in,
except on those operatedunder ab
normal conditions. Toe-in should
only be checked and adjustedafter
the casterand camber hasbeen ad
justed to specifications.

Check the toe-in with the front
wheels in the straight-aheadposi
tion. Measure the distance between

the extremefront and also between
the extreme rear of both front
wheels.The differencebetweenthese
two distancesis the toe-in.

Correct toe-in, or inward pointing
of both front wheels at the front,
is specified in Part 3-5.

FRONT WHEEL
TURNING ANGLE

When the inside wheel is turned
2O, the turning angle of the outside
wheel should be as specified in Part
3-5. The turning angle cannotbe ad
justed directly, becauseit is a result
of the combination of caster, cam
ber, and toe-in adjustments and
should, therefore, be measuredonly
after these adjustments have been
made. If the turning angle does not
measureto specifications,check the
spindle or other suspensionparts for
a bent condition.

O COMMON ADJUSTMENTS AND REPAIRS

WHEEL ALIGNMENT
ADJUSTMENTS

After front wheel alignment
factorshavebeenchecked,make the
necessaryadjustments. Do not at
tempt to adjust front wheel align
ment by bending the suspensionor
steering parts.

CAMBER

Adjust the camberby removingor
installing shims between the pivot
bracketof the front suspensionlower
arm and the mounting bracket on
the underbody in the engine com
partment Fig. 5.

The removalof shims betweenthe
mounting and pivot brackets will
move the lower ball joints inward.
The installation of shims betweenthe
mounting and pivot brackets will
move the lower ball joint outward.
Camberadjustingshims areavailable
in severalstandardshim thicknesses.
A Vie-inch changeof shim thickness
will change the camber angle ½
The total shimstackthicknessshould
not exceed11/ic-inch.

CASTER

The caster adjustment is made by
repositioning the strut on the lower
arm as shown in Fig. 5. Adjust the
caster by loosening the rearward
washers, nuts and bolts. Lift the
strut so that the strut serrationswill

3-5

ANGLE CAR
F1216-A

FIG. 4-Caster and Camber
Angles

SHIM RETAINING NUT SHIM RETAINING NUT
PWOTBR - R- - --- - -

- I
PIVOT BRACKET

I LOWER,

FIG. 5-Caster and Camber Adjustments
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be free from the serrationson the
lower arm. Lengthen the distance
between the strut forward mount
and the side of the lower arm Fig.
5, dimension "A" to decreasethe
casterangle. Decreasethe distance
between the strut forward mount
and the side of the lower arm Fig.
5, dimension "A" to increase the
caster angle. Tighten the rearward
nuts that retain the strut to the
lower arm. Checkthe caster,camber,
and toe-in alignment for the cor
rect settings listed in the specifica
tions. Removethe suspensionalign
ment spacers.

TOE-IN AND STEERING WHEEL
ALIGNMENT ADJUSTMENTS

Check the steering wheel spoke
position when the front wheels are
in the straight-aheadposition. If the
spokesarenot in their normal posi
tion, they can be properly adjusted
while toe-in is being adjusted. The
toe-in specification is specified in
Part 3-5.

1. Loosen the two clamp bolts on
each spindle connecting rod sleeve
Fig. 6.

2. Adjust toe-in. If the steering
wheel spokes are in their normal
position, lengthen or shorten both
rods equally to obtain correct toe-in
Fig. 7. If the steeringwheel spokes
are not in their normal position,
make the necessaryrod adjustments
to obtain correct toe-in and steering
wheel spoke alignment Fig. 8.

U CLEANING AND INSPECTION

FRONT END GENERAL
INSPECTION

Do not check and adjust front
wheel alignment without first
making the following inspection
for front-end maladjustment, dam
age, or wear.

1. Check for specified air pres
sures in all four tires.

2. Raise the front of the car off
the floor. Shake each front wheel
grasping the upper and lower sur
faces of the tire. Check the front

suspensionball joints and mount
ings for looseness,wear and dam
age. Check the brakecaliper attach
ing bolts. Torque all loose nuts and
bolts to specifications. Replace all
worn parts as outlined in Part 3-2.

3. Check the steeringgearmount
ings and all steering linkage connec
tions for looseness. Torque all
mountings to specifications. If any
of the linkage is worn or bent, re
place the parts as outlined in Part
3-3.

4. Checkthe front wheel bearings.

If anyin-and-out freeplay is noticed,
adjust the bearings to specification.
Replaceworn or damagedbearings
as outlined in Part 3-4.

5. Spin each front wheel with a
wheel spinner, and check and bal
ance eachwheel as required.

6. Check the action of the shock
absorbers. If the shock absorbers
are not in good condition, the car
may not settle in a normal, level
position, and front wheel alignment
may be affected.

3-6

3. Recheck toe-in and steering
wheel spoke alignment. If toe-in is
correctand the steeringwheel spokes
arestill not in their normal position,
turn both connectingrod sleevesup
ward or downwardthe samenumber
of turns to move the steeringwheel
spokesFig. 8.

4. When toe-in andsteeringwheel
spoke alignment are both correct,
torque the clamp bolts on both con
necting rod sleevesto specifications.

TURN DOWNWARD TO TURN TURN UPWARD TO
INCREASE ROD LENGTH TURN UPWARD DOWNWARD INCREASE ROD LENGTH

TO DECREASE TO DECREASE
ROD LENGTH ROD LENGTH1!Jci* cJ4J!!J2

LEFT-HAND SLEEVE RIGHT-HAND SLEEVE F1037-R

FIG. 7-Spindle Connecting Rod Adjustments

WHEN TOE-IN IS CORRECT
TURN BOTH CONNECTING ROD
SLEEVES UPWARD TO ADJUST

SPOKE POSITION

TURN BOTH CONNECTING ROD
SLEEVES DOWNWARD TO

SPOKE POSITION

WHEN TOE-IN IS
NOT CORRECT

LENGTHEN LEFT ROD TO
INCREASE TOE-IN

SHORTEN RIGHT ROD
TO DECREASE TOE-IN

FIG. 6-Spindle Connecting Rod
Sleeve

SHORTEN LEFT ROD
TO DECREASE TOE-IN

LENGHTEN RIGHT ROD
TO INCREASE TOE-IN

ADJUST BOTH RODS EQUALLY TO MAINTAIN NORMAL SPOKE POSITION

FIG. 8-Toe-In and Steering Wheel Spoke Alignment Adjustments
F 1254-A
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WHEEL INSPECTION

Wheel hub nuts should be in
spectedandtightenedto specification
at predelivery. Loosewheel hub nuts
may cause shimmy and vibration.
Elongated stud holes in the wheels
may also result from loose hub nuts.

Keep the wheelsand hubs clean.
Stones wedged between the wheel
androtor or reardrum and lumps of
mud or grease can unbalance a
wheel and tire.

Check for damage that would
affect the runout of the wheels.
Wobble or shimmy caused by a
damagedwheel will eventually dam
age the wheel bearings.Inspect the
wheel rims for dents that could
permit air to leak from the tires.

FLUSHING THE POWER
STEERING SYSTEM

Should a power steeringpumpbe
come inoperative,the shaft andpul
ley should be checked for freedom
of rotation. If the pump shaft does
not turn freely binding, it is an
indication that there is wear on the
pump internal componentsand the
need for flushing the steering sys
tem, when installing a new pump.

1. Remove the power steering
pump and pulley as outlined in Part
3-3.

2. Install a new pump andconnect

FIG. 9-Measuring Upper Ball
Joint Axial Play

only the pressurehose to the pump
Part 3-3.

3. Place the oil return line in a
suitablecontainerandplug the reser
voir return pipe.

4. Fill the reservoirwith lubricant
C1AZ-l9582-A.

5. Disconnect the coil wire to pre
vent the engine from starting and
raisethe front wheelsoff the ground.

6. While approximatelytwo quarts
of steering gear lubricant are being
poured into the reservoir, turn the
engine over using the ignition key,
at the same time cycle the steering
wheel from stop to stop.

7. As soon as all of the lubricant
has beenpouredin, turn off the ig
nition key, and attach the coil wire.

8. Remove the plug from the re
servoir return pipe, and attach the
return hose to the reservoir.

9. Check the reservoir fluid level;
if low add fluid C1AZ-19582-A to
the proper level. Do not overfill.

10. Lower the car.
11. Start the engine and cycle the

steeringwheel from stop to stop to
expel any trapped air from the sys
tem.

UPPER BALL JOINT
INSPECTION

1. Raise the car on a frame con
tact hoist or by floor jacks placed
beneath the underbody until the
wheel falls to the full down position

FIG. 10-Measuring Upper Ball
Joint Radial Play

as shown in Figs. 9 and 10. This
will unload the upper ball joint.

2. Adjust the wheel bearings as
describedin Part 3-4.

3. Attach a dial indicator to the
upper arm. Positionthe indicator so
that the plunger rests against the
undersideof the spindle at theupper
ball joint stud.

4. Grasp the tire at the front and
rear sides and slowly move the tire
up anddown Fig 9. If the dial in
dicator reading axial play exceeds
specificationsPart 3-5, replacethe
upperball joint.

5. With the dial indicator attached
to the upper arm, position the in
dicator so that the plunger rests
against the inner side of the wheel
rim adjacentto the upper arm ball
joint.

6. Grasp the tire at the top and
bottom, and slowly move the tire in
and out Fig. 10. Note the reading
radial play on the dial indicator.
If the reading exceedsspecifications
Part 3-5, replace the upper ball
joint.

LOWER BALL JOINT
INSPECTION

To determine if the lower ball
joint is excessivelyworn or loose,
perform the following procedure.

1. Raise the car on a frame con
tact hoist or by floor jacks placed
beneath the underbody until the
wheel falls to the full down position.

2. Ask an assistant to grasp the
lower edgeof the tire and move the
wheel in and out.

3. As the wheel is being moved in
and out, observethe lower endof the
spindle and the lower arm.

4. Any movement between the
lower end of the spindle and the
lower arm indicatesball joint wear
and loss of preload. If any such
movement is observed, replace the
lower arm.

During the foregoing check, the
upper ball joint will be unloaded
and may move. Disregard all such
movement of the upper ball joint.
Also, do not mistake loosewheel
bearings for a worn ball joint.

3-7
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fl DESCRIPTION AND OPERATION

Each front wheel rotates on a
spindle. The upper and lower ends
of the spindle are attachedto upper
and lower ball joints which are
mounted to an upper and lower
arm respectively. The upper arm
pivots on a bushing andshaft assem

bly which is bolted to the under
body. The lower arm pivots on a
bolt mounted in a bracket which is
bolted to the underbody Fig. 1.
A coil springseatsbetweenthe upper
arm and the top of the spring hous
ing. A double-actingshock absorber
is bolted to the upper arm and the
top of the spring housing.

The swiveling action of the ball
joints allows the wheel and spindle
assembliesto move up and down
with changesin road surface. The
swiveling ball joints also permit the
spindlesand wheelsto be turned to
the left or right by the steeringgear
and linkage.

COIL

RETAINING NUT

LIFER ASSEMBLY

STRUT

ROTOR AND I ASSEMBLY

LOWER BALL

FIG. 1 -Front Suspension

FRONT SUSPENSION

DUST

1
WHEEL BEARING

ADJUSTMENT NUT

SHOCK ABSORBER

FIG. 2-Rear Suspension
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The pivoting actionof the suspen
sion arms provides up and down
movement for the spindles and
wheels as required by bumps or
depressionsin the road surface. The
coil springs, shock absorbers, and
stabilizer bar control the front sus
pensionup and down movements.

The struts, which are connected
between the suspensionlower arms
and the underbody,prevent the sus
pensionarms from moving forward
and backward.

REAR SUSPENSION

Each rear wheel, hub and brake
drum assembly is bolted to the
rear axle shaft flange. The wheel
and axle shaft assembly rotates in
the rear axle housing. Two spring
pads, integral with the axle hous
ing, rest on two leaf spring assem
blies. The axle housing is fastened
to the centerof the springsby spring
clips U-bolts, spring clip plates,
and nuts Fig. 2. Each spring as-

sembly is suspendedfrom the under
body side rail by hangerand shackle
assembliesat the front and rear.
The upperendof eachshockabsorb
er is mounted to a bracket in the
underbody; the lower end is mount
ed to the spring pad at the axle
housing.

The springs and shock absorbers
provide for up and down movement
of the rear axle and wheels as re
quired by changesin the road sur
face. They also cushionroad shocks.

0 IN-CAR ADJUSTMENT AND REPAIRS

UPPER BALL JOINT
REPLACEMENT- ARM IN CAR

1. Raise the front of the car and
position safety stands under the
chassis.

2. Remove the wheel and tire as
sembly.

3. Loosen the upper stud ball
joint-to-arm nut.

4. Remove the cotter pin and
loosen the upper ball joint stud
nut. Place a box wrench over the
lower endof tool T57P-3006-A, and
position the tool as shown in Fig. 3.

The tool should seatfirmly against
the ends of both studs, and not

SHOCK UPPER
RETAINING

GUIDE PLA

SHIM
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against the lower stud nut. It may
be necessaryto remove the cotter

SHOCK, UPPER
MOUNTING BRACKET

HELIX INSULATOR
LOWER

ABSORBER

UPPER ARM

HELIX
INSULATOR UPPER
INSTALL BETWEEN
FIRST AND SECOND
COILS OF SPRING

LOWER BALL JOINT LCWER ARM
T62F.3006-A F1205-B

- YELLOW COLOR DESIGNATES
LEFT HAND SIDE-
GREEN COLOR RIGHT

lAND SIDE

FRONT
NOTCH

F 1206-B

FIG. 3-Loosening Ball Joint Stud FIG. 4-Upper Arm, Shock Absorber and Spring Connections
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pin from the lower ball joint stud if
thecotter pin preventsthe tool from
seaitngon the lower stud.

5. Turn the wrench until both
studs are under tension, then loosen
the stud from the spindle by tapping
the spindle near the upperstud with
a hammer. Do not loosen the stud
with tool pressure alone. Remove
the ball joint stud nut.

6. Slide the ball joint stud out of
the spindle upperbore. Remove the
upper retaining nut, and drive the
ball joint out of the suspensionarm.

8. Position the replacementball
joint in its recessin the upper arm
so that the ball joint notch facesthe
front of the car Fig. 4-B. Install

the retaining nut on the upper stud
anddraw the ball joint into place by
tightening the nut.

9. Position the ball joint stud in
the spindle bore, install the stud nut,
and torque to specifications. Install
a newcotter pin. Tightenthe nut, if
necessary, to align the cotter pin
hole.

10. Install the wheel and tire as
sembly.

11. Remove the safety stands,
lower the car, and check camber,
casterand toe-in.

STABILIZER REPAIR

To replace the end bushings on
each stabilizer link, use the follow-

ing procedure.
1. Raise the car on a hoist.
2. Remove the link-to-stabilizer

bar retainingnut, washers,and insu
lators, and disconnectthe link from
the bar Fig. 1.

3. Remove the link-to-lower arm
retaining nut, washers, and insula
tors, and remove the link from the
arm.

4. Assemble the link and new
washersand insulators to the lower
arm, then install the link-to-lower
arm retaining nut.

5. Connect the link to the bar
with newwashersand insulators and
securewith the retainingnut.

6. Lower the car.

B REMOVAL AND INSTALLATION

Be sure the car is centered on the
hoist before servicing- any front end
components to avoid bending or
damagingthe rotor splashshields on
full right or left wheel turns.

FRONT WHEEL SPINDLE

REMOVAL

1. Raise the front of the car and
position safety stands under the
chassis.

2. Remove the wheel cover and
removethe wheel and tire from the
hub.

3. Remove2 bolts andwashersre
taining the caliper to the spindle
Fig. 1. Remove the caliper from
the rotor and wire it to the under
body to preventdamageto thebrake
hose.

4. Removethe hub androtor from
the spindle.

5. Remove3 bolts and removethe
splash shield and gasket from the
spindle.

6. Remove the cotter pin and re
taining nut, then disconnect the
spindle connectingrod end from the
spindle arm with Tool 3290-C.

7. Remove the cotter pins and
loosen the ball joint stud nuts.

9. Turn the wrench until the tool
places the studs under tension, then

loosen the studs in the spindle by
tapping the spindle near the studs
with a hammer. Do not loosen the
studs in the spindle with tool
pressure alone.

10. Remove the stud nuts and the
spindle from both studs.

INSTALLATION

1. Position the new spindle to th.
upper and lower ball joint studs,in
stall the stud nuts, and tighten the
nuts to specifications. Continue to
tighten both nuts until the cotter pin
holes line up with slots, then in
stall new cotter pins.

2. Connect the spindle connecting
rod end to the spindle arm, and
install the retaining nut. Tighten the
nut to specifications,align slot and
install cotter pin.

3. Install the gasket and splash
shield on the spindle.Tighten there
taining bolts to specifications.

4. Install the hub and rotor on
the spindle and adjust the wheel
bearings.

5. Position the caliper over the
rotor and install the retaining bolts.
Tighten the bolts to specifications.
Check for the correct flexible hose
routing Part 2-2.

6. Install the wheel and tire on
the hub.

7. Lubricate the steeringstop on
the lower arm and the mating flat
on the spindle with specified lubri
cant.

8. Removethe safetystands,lower
the car, and check camber,caster,
and toe-in.

FRONT SHOCK ABSORBER

REMOVAL

1. Raise the front of the car and
position a safety stand under the
lower suspensionarm; then, lower
the car slightly.

2. Disconnect the shock absorber
lower mounting bracket from the
upper arm by removing the three
retaining nuts andwashersFig. 4.

3. Open the hood; then, remove
the three retaining nuts and the
shock absorber upper mounting
bracket. Remove the two bolts that
attach the guide plate to the dash
panel brace. Remove the shock ab
sorber,guideplate, andlower brack
et as an assembly.

INSTALLATION

1. Position the shockabsorberand
guide plate assembly through the
top of the spring housingso that the
threelower mountingstudsenterthe
holes in the suspensionupper arm.
Install the lower retaining nuts on
the studs.

2. Install the two bolts that attach
the guide plate to the dash panel
brace. Install the upper mounting
bracket and the threeretaining nuts.

3. Remove the safety stands, and
lower the car.

REPLACEMENT

1. Remove the front shock ab
sorber as outlined under "Remov

2. Removethe shock absorberup
per retaining nut and insulator, then

8. Positiona box wrenchover the
lower end of the tool T57-P-3006-A
and position the tool as shown in
Fig. 3. The tool should seat firmly
against the ends of both studs, not
against the stud nuts.
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separate the shock absorber from
the guide plate Fig. 4.

3. Remove the retaining nut and
bolt, and transfer the lower mount
ing bracket to the replacementshock
absorberFig. 5.

4. Pry loose the insulator retain
ing tabs and remove the insulator
from the guide plate Fig. 4.

5. Install a new insulator in the
guide plate and secureby crimping
the retaining tabs.

6. Assemble the guide plate, then
the outer insulator and retaining nut
to the shock absorbershaft.

7. Install the shock absorber as
outlined under "Installation."

FRONT SPRING

REMOVAL

1. Raisethe front of the car, posi
tion safety stands underthe suspen
sion lower arms; then, lower the car
slightly.

2. Remove the wheel and tire as
sembly. Removethe front shock ab
sorber as describedin steps 2 and 3
under "Removal" in the foregoing
procedure.

3. Raise the car slightly in order
to lower the suspensionupper arm.
Install spring tool T63P-5310-A.
Slide the tool bearing and upper
plate over the shaft screw against
the shaft nut. Insert the tool assem
bly through the upper opening in
the spring housing so that the shaft

FIG. 5-Front Shock Absorber

screw goes through the top of the
coil spring with the tool upper plate
holes going over the studs as shown
in Fig. 6.

4. From under the car, place the
tool lower plate under the fourth
coil from the bottom. Secure the
plate to the coil by installing the tool
retainer in the groove in the shaft
screw Fig. 7.

5. Insert a ½-inch square drive
flex-handlewrench in the drive hole
in the lower plate to preventthe tool
with spring from turning Fig. 7.
While holding the tool, compress
the spring by turning the tool shaft
nut clockwise Fig. 6.

6. Remove the two nuts and lock
washers that retain the upper arm
inner shaft to the chassis,and swing
the arm out of the way. The arm
pivots on the ball joint.

7. Remove the bolt that retains
the clip andbrake line to the chassis,
then movethe brake line out of the
way Fig. 7.

8. Disconnect the stabijizer bar
from the link at both left and right
hand suspensionlower arms by re
moving the bar-to-link retaining nuts
and upper bushings Fig. 1. Posi
tion the bar out of the way.

9. Fully releasethe spring tension
by turning the tool shaft nut count
erclockwise Fig. 6. Be sure to

hold the lower plate of the tool
with the 1/2-inch square drive flex-
handle wrench so that the tool will
not turn or snap loose during
spring release Fig. 7.

10. Remove the spring tool, then
remove the spring from the car.

INSTALLATION

1. On cars equippedwith air con
ditioning, install the taperedshim in
the top of the spring housing with
the thick portion of the shimtoward
the centerline of the car. Retain the
shim in the housingwith tape.

2. Insert one helix-type insulator
between the two top coils of the
spring and attach the other to the
bottom coil Fig. 8. Secure both
insulators with tape.

3. Place the flat rubber insulator
over the top of the spring Fig. 4,
and secure it with tape in three
places.

4. Assemble the upper compo
nentsof tool T63P-531OA by sliding
the tool bearingand the upper plate
over the shaft screw against the
shaft nut. Position the spring from
under the car so that its upper end
is seatedin the spring housing. In
sert the tool assembly through the
upper openingin the spring housing
so that the shaft screw goes through
the top of the coil spring with the
tool upper plate holes going over
the studs as shown in Fig. 6.
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5. From under the car, place the
tool lower plate under the fourth
coil from the bottom. Secure the
plateto the coil by installing the tool
retainer to the groove in the tool
shaft screw.

6. Compress the spring by turn
ing the tool shaft nut clockwise
Fig. 6. Hold the tool lower plate
from turning during spring compres
sion. Use the ½-inch squaredrive
flex-handle wrench.

7. Position the stabilizer bar on
the left and right-hand links and
install the rubber bushingsand nuts
Fig. 1.

8. Positionthe brake line andclip
on the chassis and install the re
taining bolt.

9. Swing the upper arm into posi
tion and install the arm inner shaft-
to-chassis retaining nuts. Do not
tighten.

10. Partially release the spring
tension by turning the shaft nut of
tool T63P-5310-A counterclockwise
Fig. 6. As the spring is being re
leased,pry the lower coil so that it
will seatin the groove of the upper
arm. Hold the tool lower plate with
the square drive wrench.

11. Tighten the upper arm inner
shaft-to-chassis retaining nuts to
specifications. Release the spring
completely, then remove the tool.
Hold the tool lower plate from
turning during spring release.Use

ATTACH INSULATOR TO
BOTTOM OF SPRING. BOTTOM

OF SPRING

F1145-A

FIG. 8-Front Spring Insulator

the ‘/2-inch square drive flex-
handle wrench.

12. With the safety stands placed
under the suspension lower arms,
lower the car enough to compress
the spring slightly.

13. Position the shock absorber
and upper mounting plate assembly
through the top of the spring hous
ing so that the three lower mount
ing studs enter the holes in the sus
pensionupperarm. Install the lower
retaining nuts on the studs.

14. Install the two bolts that at
tach the mounting plate to the dash
panel brace.Install the threemount
ing plate retaining nuts.

15. Install the wheel and tire as
sembly. Remove the safety stands.
Check caster,camberand toe-in.

UPPER ARM

REMOVAL

1. Remove the shock absorber
and coil spring assemblies,and dis
connectthe arm inner shaft from the

chassis as outlined in the "Front
Spring" procedureunder"Removal."

2. Remove the cotter pin and
loosen the upper ball joint stud nut.
Place a box wrench over lower end
of tool T57P-3006-A as shown in
Fig. 3. The tool should seatfirmly
against the ends of both studs and
not against the lower stud nut. It
may be necessaryto removethe cot
ter pin from the lower ball joint
stud if the cotter pin prevents the
tool from seatingon the lower stud.

3. Turn the wrench until both
studs are undertension, then loosen
the upper stud from the spindle by
tapping the spindle near the upper
stud with a hammer.Do not loosen
the stud with tool pressure alone.
Removethe upperstud nut, and dis
engagethe upper ball joint and stud
from the spindle. Removetheupper
arm from the car.

INSTALLATION

1. Position the arm on the car by
inserting the upper ball joint stud
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SHIM
RETAINING

BOLT

in the spindle upper bore. Install the
stud nut. Tighten the nut to specifi
cations,then continueto tighten until
the cotter pin holes are aligned with
the slots. Install a new cotter pin.

2. Install the coil spring, connect
the upper arm inner shaft to the
chassis, and install the shock ab
sorber. Follow the steps in the
"Front Spring" procedureunder "In
stallation."

LOWER ARM
REMOVAL

1. Raise the front of the car, and
install safety stands.

BOLT

7. Remove the
bolts, washersand
connect the strut
arm Fig. 9.

2. Removethe wheelandtire from
the hub.

3. Remove 2 bolts and washers
retaining the caliper to the spindle.
Remove the caliper from the rotor
and wire it to the underbody to
prevent damageto the brake hose.

4. Removethe hub androtor from
the spindle, car.

5. Remove the splash shield and
gasket from the spindle.

6. Remove the link nut under
neath the arm Fig. 9, and discon
nect the stabilizer link from the arm.

retaining nuts,
plates, and dis
from the lower

8. Remove the cotter pin and
loosen the lower ball joint stud nut.
Place a box wrench over the end of
tool T57P-3006-A, and position the
tool 180° from the position shown
in Fig. 3 wrench at the top. The
tool should seat firmly against the
ends of both studs, not against the
upper stud nut. It may be neces
sary to remove the cotter pin from
the upper ball joint stud if the cotter
pin prevents the tool from seating
on the upper stud.

9. Turn the wrench until both
studs are under tension, then loosen
the stud from the spindle by tapping
the spindle near the lower stud with

a hammer.Do not loosen the stud
with tool pressurealone. Disengage
the lower ball joint and stud from
the spindle.

10. Remove the pivot bracket re
taining nut and the shim retaining
nut Fig. 9, then removethebrack
et and lower arm assemblyfrom the

11. Place the assemblyin a vise
and remove the nut from the pivot
bolt Fig. 10. Remove the pivot
bolt, and separatethe pivot bracket
from the lower arm.

INSTALLATION

1. Assemble the pivot bracket to
the new lower arm with the pivot
bolt, place the assemblyin a vise,
and install the pivot bolt nut Fig.
10. Tighten the nut snug. Do not
torqueit until the lower arm assem
bly is installed in the car.

2. Slide the shims over the retain
ing bolts against the pivot bracket
Fig. 10, then mount the lower arm
and pivot bracket assembly to the
chassismounting bracket Fig. 9.
Install the pivot bracket andshim re
taining nuts.

3. Insert the lower ball-joint stud
in the lower boreof the wheel spin
dle, and install the stud nut. Tighten
the nut to specifications, then con
tinue to tighten until the cotter pin

F1207.B
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FIG. 10-Lower Suspension Arm
Assembly
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holes are aligned with the slots. In
stall a new cotter pin.

4. Position and connectthe lower
arm strut to the lower suspension
arm with retaining plates, bolts,
washers,and nuts Fig. 9. Torque
the nuts.

5. Connectthe stabilizer bar link
to the lower suspensionarm, and
install the washers, bushings and
link retainingnut. Tightenthe nut to
specifications.

6. Tighten the pivot bolt and nut
at the lower arm pivot bracket to
specifications.

7. Lubricate the steering stop on
the lower arm and the mating flat
on the spindle. Refer to Group 19
for specified lubricant.

8. Install the gasket and splash
shield on the spindle. Tighten the
retaining bolts to specifications.

9. Install the hub and rotor on the
spindle and adjust the wheel bear
ings.

10. Install the caliper to the spin
dle and tighten the retaining bolts
to specifications.Check for the cor
rect flexible hose routing Part 2-2.

11. Install the wheel and tire on
the hub.

12. Remove the safety stands,
lower the car, andcheck the camber,
caster,and toe-in.

REAR SHOCK ABSORBER

REMOVAL

1. Raise the rear end of the car.
Remove the bolts that retain the
shock absorbermounting bracket to
the underbody Fig. 11.

2. Remove the retaining nut and
outer washer from the shock ab
sorber lower mounting stud at the
spring pad on the axle housing.
Disconnectthe shock absorberfrom
the stud. Compress the shock ab
sorber and remove it from the car.

3. Remove the nut, outer washer
and bushing that retain the shock
absorber to the mounting bracket,
and remove the bracket.

4. If the shockabsorberis service
able and requiresnew bushings, re
move the inner bushing and washer
from the shock absorber upper
mounting stud.

INSTALLATION

1. Place the inner washer and
bushing on the shock absorberup-
per mounting stud.

BUSHING

2. Connect the upper stud to the
mounting bracket, and install the
bushing,washer,andnut on the stud.
Torque the nut to specifications.

3. Connect the mounting bracket
andshockabsorberto the underbody
Fig. 11. Torquethe bolts to speci
fications.

4. Connect the lower eye of the
shockabsorberto the mountingstud
on the spring pad with inner and
outer washers and retaining nut.
Torque the nut to specifications.

REAR SPRING

REMOVAL

1. Raise the car until the rear
wheels clear the floor, and place
supports beneath the underbody.

2. Removethe anti-rattle coil-type
spring that retainsthe parking brake
cable to the rearspring. Removethe
hook-type retainer from the brake
cable and spring clip U-bolt.

3. Place a jack and a block of
wood underneath the spring clip
plate, then raise the center of the
spring to reduce the tension.

4. Remove the spring clip U-
bolt nuts Fig. 11, then lower the
jack enough to remove the spring
clips.

5. Removethe spring front hang
er-to-underbodymounting bolts and
lock washersFig. 12.

6. Remove the rear shackle nuts
and shackle bar, then remove the
shackle assembly from the rear
hangerand spring Fig. 13.

7. Lower the jack until the spring
and front hangerassemblyis free of
the car.

8. Lift the shim if used, upper
insulatorretainer,and insulatorfrom
the top of the spring.

9. Remove the spring and front
hangerasan assemblyfrom thejack,
and separatethe spring clip plate
and the lower insulator from the
spring.

INSTALLATION

1. Positionthe lower insulator and
spring clip plate on the center of
the spring. Placethe entire assembly
on a wood block and jack, then
raise the jack until the spring is in
mounting position.

2. Position the rear eye of the
pring on the rearhangerandinstall

the shackle assemblyto the spring
and hanger Fig. 13. The rear eye
is at the long endof the spring from
the centertie bolt. Install the shackle
bar and retaining nuts. Do not
tighten the nuts at this time.

3. Position the spring and front
hanger assemblyon the underbody,
andinstall thehangermountingbolts
Fig. 12. Do not tighten the bolts
at this time.

4. Install the upper insulator and
retainer on the spring Fig. 11. In
stall the axle shim if onewasused.

5. Raisethe jack until the center
of the spring, the insulators, the
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retainer, and the spring clip plate at this time. jack and wood block.
are all properly aligned and posi- 7. Torque the rear shackle nuts 9. Install the hook-type retainer
tioned againstthe spring pad on the and the front hangermountingbolts to the parking brake cable and the
axle housing Fig. 11. to specification. spring clip. Securethe parking brake

6. Install the spring clips over the 8. Torque the spring clip nuts cable to the top of the spring
axle housing and through the holes evenly to specification. Make sure with the small anti-rattle, coil-type
in the spring clip plate. Install the that the lower insulator retainer con- spring. Remove the supports and
spring clip nuts, but do not tighten tacts the upper retainer.Removethe lower the car.

MAJOR REPAIR OPERATIONS

UPPER ARM OVERHAUL-
ARM REMOVED

INSPECTION

Inspect the upper arm and the
inner shaft for cracks, bends or
other damage. Replacethe parts as
required.

Replacementarms come with the
bushings, inner shaft, and ball joint
installed. If the original arm is to
be used, thesecomponentsshould he
replacedon the bench.

BUSHING AND INNER
SHAFT REPLACEMENT

Always replace both upper arm
bushings, if either bushing is worn
or damaged.Install only new bush
ings when replacing the inner shaft.

SPRING LOWER SEAT

TOP VIEW-PARTIALLY
DISASSEMBLED

1. Position the upper arm inner
shaft in a vise, then unscrew the
bushingsfrom theshaft andarm. Re
move the assembly from the vise,
and separatethe inner shaft from
the arm.

2. Position the shaft in the arm,
apply grease to the new bushings,
and install the bushings loose on
the shaft and arm. Turn the bush
ings so that the shaft is exactly
centeredin the arm. The shaft will
be properly centered when located
at the dimension shown in Fig. 14.

3. Fabricate a 9¼-inch spacer
from a section of ¾-inch diameter
pipe or metal of comparable size
and strength.

4. Position the arm and inner
shaft assemblyin a vise. Position the

1- 7/8"

spacerparallel with the inner shaft,
and force the spacer between the
flanges of the upper arm.

If the spacer can not be forced
between the arm flanges due to
excessive distortion, replace the
upper arm assembly.

5. With the spacer positioned in
the arm, torque the bushings to
specification. Pivot the arm on the
shaft to be sure that no binding
exists, then remove the spacer.

BALL JOINT REPLACEMENT

1. Remove the ball joint-to-arm
retaining nut and remove the ball
joint from the upper arm Fig. 14.

2. Install the replacement ball
joint in its recessin the upper arm
so that the ball joint notch faces
the front of the car Fig. 4.

3. Install the retaining nut and
torqueto specificationsFig. 14.

LOWER ARM OVERHAUL-
ARM REMOVED

INSPECTION

Inspect the lower arm, the inner
bushings, and the pivot bolt for
cracks, bends,wear or other damage,
and replacethe arm if necessary.

Replacementarms come with the
ball joint installed. If the original
arm is to be used, the ball joint
should be replacedon the bench.

BALL JOINT REPLACEMENT

The lower ball joint cannot be
repaired and must be replaced if it
is worn or damaged.

1. Remove the lower arm as out
lined in the "Lower Arm" procedure
under "Removal."

2. Removethe ball joint from the
arm. If the ball joint is riveted to

F12l0-A the arm, drill a ¼-inch pilot hole
completely through each rivet, and
then drill off the rivet head through

SHOCK MOUNTING
BRACKET BOLT HOLES

BALL JOINT-TO-ARM STUD
AND RETAINING NUT

BALL JOINT-TO-SPINDLE STUD

BOTTOM VIEW
ASSEMBLED

FIG. 1 4-Upper Suspension Arm
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the pilot hole with a 3/s-inch drill.
Drive all rivets out of the holes.

3. Clean the end of the arm, and
remove all burrs from the hole
edges.Check for cracksin the metal
at the holes, and replacethe arm if
it is cracked.

4. Install a new ball joint on the
arm. Use only the specified bolts,
nuts, and washers. Do not attempt
to rivet the new ball joint to the
arm.

5. Torque the ball joint retaining
nuts and bolts to specifications.

6. Install the lower arm as out
lined in the "Lower Arm" procedure
under "Installation."

REAR SPRING OVERHAUL-
SPRING REMOVED

FRONT HANGER ASSEMBLY

If the front hanger or bushings
are to be replaced, proceedas fol
lows:

1. Removethe nut and lock wash
er from the spring front mounting
bolt Fig. 12.

2. Tap the spring mounting bolt
out of the bushingsand hanger,then
separatethe hangerfrom the spring.
Removethe bushings.

3. Position the bushings in the
front eye of the spring. Assemble
the front hanger to the spring eye
and install the spring mounting bolt
through the hanger, bushings, and
spring eye as shown in Fig. 12.

4. Install the lock washerand nut
on the mounting bolt and tighten
to the specified torque.

REAR SHACKLE AND
HANGER ASSEMBLY

Inspect the rear shacklebushings,
and studs for wear or damage.Re
place parts where necessary Fig.

to be replaced, it will be necessary
to remove the rear hanger assem
bly. Torque the hanger attaching
bolts to specification when re
installed.

SPRING LEAVES AND
TIE BOLT

Check for broken spring leaves.
Inspect the anti-squeak inserts be
tween the leaves, and replace them
if they areworn. The spring leaves
must be dry and free of oil and
dirt before new inserts are in
stalled.

Inspectthe spring clips for worn
or damaged threads Fig. 11.
Check the spring clip plate and in
sulator retainersfor distortion.

If the spring center tie bolt re
quiresreplacement,clamp the spring
in a vise to keep the spring com
pressed during bolt removal and
installation.

13.
If the rear shackle bushings are
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DESCRIPTION AND OPERATION

DESCRIPTION

The power steering unit is a tor
sion-bar type of hydraulic assisted
system. This system furnishespower
to reducethe amount of turning ef
fort required at the steering wheel.
It also reducesroadshockand vibra
tions.

The torsion bar power steering
unit includesa worm and one piece
rack piston, which is meshedto the
gear teeth on the steering sector
shaft. The unit alsO includesa hy
draulic valve, valve actuator, and
torsion bar assembly which are
mounted on the end of the worm
shaft and operated by the twisting
actionof the torsion bar.

The torsion-bar type of power
steering gear is designedwith the

INPUT SHAFT -__--.

CONTROL VALVE HOUSING/

SECTOR SHAFT

onepiecerack-piston,worm andsec
tor shaft in one housing and the
valve spool in an attachinghousing
Fig. 1. This makespossible inter
nal fluid passagesbetweenthe valve
andcylinder, thus eliminating all ex
ternal lines and hoses, except the
pressureand return hoses between
the pump and gear assembly.

The power cylinder is an integral
part of the gearhousing.The piston
is double acting, in that fluid pres
sure may be applied to either side
of the piston.

A selective metal shim, located
in the valve housing of the gear is
for the purposeof tailoring steering
gear efforts. If efforts are not within
specifications they can be changed
by increasing or decreasing shim

thicknessas follows:
Efforts heavy to the left-Increase

shim thickness
Efforts light to the left-Decrease

shim thickness
A changeof one shim size will in

crease or decreasesteering efforts
approximately1½ in.-lbs.

Shims are available in the follow
ing thicknesses:

0.0057-0.0063inch
0.0077-0.0083inch
0.0097-0.0103inch
0.0117-0.0123inch
0.0137-0.0143inch
Do not usemore than one shim.

The operation of the hydraulic
control valve spool is governed by
the twisting of a torsion bar. All
effort applied to the steering wheel
is transmitted directly through the
input shaft and torsion bar to the
worm assemblyand integral piston.
Any resistance to the turning of
the front wheels results in twisting
of the bar. The twisting of the bar
increasesas the front wheel turning
effort increases. The control valve
spool actuated by the twisting of
the torsion bar, directs fluid to the
side of the piston where hydraulic
assist is required.

The upper end of the torsion bar
is drilled and pinned to the input
shaft. The lower end of the torsion
bar is inserted into the worm, then
drilled and pinned to the lower end
of. the worm, after the valve
spool has been centered.The actu
ator is attached to the upper end
of the worm by threehelical splines.
The valve spool is held on the actu
ator by a snap ring. The actuatoris
coarselysplined to the outside diam
eter of the input shaft. The coarse
spline fit between the actuator and
input shaft is sufficiently loose to
allow upward and downward move
ment of theactuatorandvalve spool.
As the torsion bar twists, its radial
motion is transferredinto axial mo

-- OUTLET PORT

4
PORT

SECTOR SHAFT COVER

/

MOUNTING PADS

01276-A

FIG. 1 -Steering Gear
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FIG. 2-Power Flows

GROUP 3-SUSPENSION, STEERING, WHEELS AND TIRES

PRESSURE LOW.PRESSURE

STRAIGHT -AH EAD

tion by the three helical threads.
Thus, the valve is moved off center,
and fluid is directedto one side of
the piston or the other.

The resistanceof the torsion bar
gives the driver a feel of the road,
and at the same time the driver is
receivingfull power assistin steering.

OPERATION

STRAIGHT-AHEAD POSITION
NEUTRAL

When the power unit is not as
sisting in the steering effort, the
valve spool is in theneutral straight-
aheadposition. The fluid flows from
the pump through the inlet port of
the steeringgearto thecentergroove
and over the lands of the valve,
exhaustingthrough holesin theouter
grooves to the center of the valve
and out the exhaust port to the
pump Fig. 2. Therefore, no area
of the valve spooi or steering gear
is under high pressurein this posi
tion. The amount of pressure in
neutralposition is approximately150
psi at normal operating tempera
tures.

RIGHT TURN

When the steeringwheel is turned
to the right, the piston on the worm
resistsbeing turned due to load on
the sector shaft from the front end
weight of the car. Thus, the torsion
bar will start to twist.

For a right turn the valve spool
moves up, allowing fluid from the
pump to enteragainstthe lower side
of the power piston Fig. 2. The
fluid on the upper side of the piston
is free to return through the valve
to the pump. Therefore, the power
assist is to the lower side of the
piston,pushing-it upwardandprovid
ing assist in turning of the sector
shaft.

LEFT TURN

If the steering wheel is turned to
the left, it will causea similar ac
tion but in the opposite direction.
The torsion bar twists to the left
moving the valve spool downward,
allowing fluid from thepump to enter
against the upper side of the power
piston Fig. 2. The fluid on the
lower side of the piston is free to
return throughthe valveto the pump.
Therefore,the power assist is to the
upper side of the piston, pushing it
downward. The instant the driver

stops applying steeringeffort to the
steering wheel the valve spool is
returned to its neutral position by
the unwinding of- the torsion bar.

POWER STEERING PUMP

The power steering pump is a
belt driven slipper type pump which
is integral with the reservoir. It is
constructedso that the reservoir is
attachedto the rearside of the pump
housing front plate and the pump
body is incasedwithin the reservoir.

The pump rotor has8 slippersand

LEFT-TURN RIGHT -TU RN
G1275.A

DIRECTION
OF

ROTA

OUTLET

FIG. 3-Power Steering Pump Cycle
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springs which rotate inside a cam
insert containing two lobes 180°
from eachother.Thecam insertand
thepump port platesprovide a sealed
chamberwithin which the rotor and
slippersrotatebetweenthe two lobes
for pump operation.

As the rotor turns, the slippers
are forcedoutward againstthe inner
surfaceof the cam insertby a com
bination of centrifugal force, slipper
spring force and fluid pressureact
ing on the underside of the slipper.
A pair of adjacent slippers, along
with the surfacesof the rotor, cam
and pressureplates, form a sealed
chamberwithin the crescent-shaped
void. As this sealed chambermoves
through the crescentshapedvoid its
volumechanges,resultingin a pump
ing action.

As the rotor rotates90° Fig. 3,
the slipper slides outward in its slot,
riding on the cam and the volume
of the sealedchamberincreases.This
createsa vacuumand setsup a suc
tion area. With the inlet port placed
in this area, the chamber will fill
with fluid. As the rotor rotates90°
to 180°, the volume of the sealed
chamberdecreases,thus creating a
pressurearea. The pressureor out
let port is locatedin this area. While
this pumping action is going on
between0° and 180°, the samecon-

FIG. 5-Movable Steering Column Mechanism

dition is occurringbetween180° and
360°. This combinationcreateswhat
is known as a balancedrotor pump.
The two pressureand suction quad
rants are diametricallyoppositeeach
other.

Flow Control Valve. Since the
pump is a constant displacement
pump, the internal flow will vary
directly with the pump speed.How
ever, a power steeringgear requires
a relatively high constant rate of
flow in the parking zoneand up to
approximately2800 rpm and there-

SLIPPER
AND

SPRING

FLOW

- CONTROL
VALVE

.

RELI EF VALVE

Cl 278.A

- RESERVOIR

after a lower rate of flow. This is
accomplishedby meansof a variable
orifice mechanismshown in Fig. 4.

All of the internal pump flow is
ported from the pumping mecha
nism rotor, slippers, andcaminsert
through passage"A" into the flow
control zone. All of the flow goes
through the orifice and out into the
line until the bypassport is cracked
open. This is the regulationpoint.
The oil dropsin pressurein moving
through the orifice. The lower pres
sure is then sensedthrough. a hole
drilled in the cover communicating
to the rear of the spool valve. The
differential in pressurethus created
on the spool valve increasessteadily
and proportionately with increasing
RPM and this moves the valve pro
gressively back into its bore, thus
increasingthe openingof the bypass
port.

The meteringpin Fig. 4 travels
with the spooi valve decreasingthe
net area of the orifice at higher
speeds. This action reducesflow to
the steering gear.

PressureRelief Valve. When the
steering wheel is turned completely
to the "stop position" in the right
or left turn direction, or in the case
of a road load of sufficient magni
tude, the steering gear will not ac
cept any flow from the pump, ex
cept for a very limited volume of
oil due to leakagepast valve seals.
Becauseof this resistance,excessive
hydraulic pressurewould be devel
oped, if it were not limited by the
pressurerelief valve.

When relief pressureis reached,
the pressurerelief ball is forced off
its seat, allowing oil to passthrough
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the spool valve and dump into the
bypass port Fig. 4. The relief
valve will continueto limit oil pres
sure to the relief setting for the
duration of the overload condition.

MOVABLE STEERING
COLUMN

The movable column combines a
lateral-movement mechanism Fig.
5 at the instrument panel with a
flexible coupling that attachesto the
steering gear input shaft. The steer
ing column lower end pivots on a

bracket that is fastenedto the dash
panel.

With the column in the straight-
ahead position and the gear shift
lever at any position other than P,
the column is locked to the brake
pedal support assembly.It is locked
by a locking lever controlled by the
selectortube. A coil spring provides
positive engagementof the locking
bracketwhen the shift lever is at any
position other than P.

When the selectorlever is moved
to park position, a cam latch fas

tened to the selector tube disen
gages the locking lever from the
locking bracket.The steeringcolumn
assemblymay then be moved about
8 inchesto the right. Wheneverthe
locking lever is disengaged,and the
column is moved over, the transmis
sion cannot be shifted. As the col
umn is moved back to its extreme
left or straight-aheadposition, the
locking lever engages the bracket,
locking the column andthetransmis
sion can be shifted by the selector
lever.

U IN-CAR ADJUSTMENTS AND REPAIRS

VALVE SPOOL
CENTERING CHECK

1. Install a 0-2000psi pressuregauge
tool T56L-33610-D in the pressure
line betweenthepower steeringpump
outlet port and the integral steering
gear inlet port.

2. Make sure that the valve on
the gaugeis in the fully open posi
tion.

3. Check the fluid level in the re
servoirand fill it to the proper level
with the specified fluid.

4. Start the engine and cycle the
steering wheel from stop-to-stop, to
bring the steering lubricant up to
normal operating temperature.Stop
the engineand recheckthe reservoir.
Add fluid if necessary.

5. With the engine running at ap
proximately 1000 rpm and the steer
ing-wheel centered,attach an inch-
poundtorque wrench to the steering
wheel retaining nut. Apply sufficient
torque to the torquewrenchin each
direction, either side of center, to
get a gaugereading of 250 psi.

6. The torque reading should be
the same in both directions when
250 psi is reached.If the difference
betweenthe readingsexceed4 in-ibs,
the steering gear must be removed
andthevalve centeringshimremoved
from the valve housingand a thicker
or thinner shim installed. Only one
shim to be used.

The "out of car" procedurefor
valve centering check is the same
as for "in car" except the torqueand
simultaneouspressurereading must
be made at the right and left stops
instead of either side of center.

STEERING GEAR
ADJUSTMENTS

the car, it is probablethat some of
the factory adjustmentswill change.
Thesechangesin adjustmentdo not
necessarilyaffect the satisfactoryop
erationof the steeringgearassembly,
and therefore ordinarily do not re
quire readjustmentunlessthere is ex
cessivelashor other malfunctioning.

ADJUSTMENT IN CAR

Preload thrust bearing adjust
ment and worm to rack preload
cannot be changedin service. The
only adjustmentwhich can be per
formed is the total over center posi
tion load, to eliminate excessivelash
betweenthe sector and rack teeth.

1. Disconnect the pitman arm
from the sector shaft.

2. Disconnectthe fluid return line
at the reservoir, at the same time
cap the reservoirreturn line pipe.

3. Place the endof the return line
in a clean container and cycle the
steeringwheel in both directions as
required, to dischargethe fluid from
the gear.

4. Remove the ornamentalcover
from the steering wheel hub and

turn the steeringwheel to 45° from
the left stop.

5. Using an inch-pound torque
wrench on the steering wheel nut,
determinethe torquerequiredto ro
tate the shaft slowly through an ap
proximately ½ turn from the 45°
position.

6. Turn the steering gear back
to center, then determinethe torque
requiredto rotatethe shaftbackand
forth across the center position.
Loosen the adjuster nut, and turn
the adjusterscrew Fig. 6 in until
a reading of li-l2 in. lbs. greater
than the torque 45° from the stop
is obtained.

Retightenthe lock nut while hold
ing the screw in place.

7. Recheck the readings and re
place pitman arm andsteeringwheel
hub cover.

8. Connectthe fluid return line to
the reservoir and fill the reservoir
with specifiedlubricant to the proper
level.

PUMP BELT TENSION
ADJUSTMENT

Pump drive belt tension cannot
be checked accurately using the
thumb pressure or belt deflection
methods.Correct belt adjustment is
assuredonly with the use of a belt
tension gauge.

1. Check the belt tension with a
belt tensiongaugetool T63L-8620-A.
With a new belt, or one that has
been run for less than 15 minutes,
the tensionshould be within 120-150
lbs. With a belt that has been run
for more than 15 minutes, the ten
sion should be within 90-120 lbs.

2. To adjust the belt, loosen the
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NUT
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SCREW

LOCKING BRACKET
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FIG. 7- Steering Column Stop Adjustments

front face of the pump cover plate Thread the screw inward as re
hub side and one nut at the rear. quired to shorten the travel and
Fix a ‘J4o" open end wrench on the eliminate the interference. Tighten
projecting ½" boss on the cover the stop screw lock nut.
plate and pry upward to correct
tension.

Do not pry against the reservoir
to obtain proper belt load as it can
be deformed and causea leak.

3. Recheckthe belt tension. When
the tension has been correctly ad
justed, tighten the bolts and the nut
to 30-40 ft-lbs torque.

MOVABLE COLUMN

STOP ADJUSTMENTS

1. Remove the instrument panel
extensionandthe radio accesspanel.

2. Loosen the left stop screw lock
nut.

3. Adjust the stop screw as re
quired to centerthe locking arm on
the locking bracket Fig. 7.

4. Tighten the stop screw lock
nut.

5. Move the column to the ex
treme right and observe for inter
ference at the instrument panel, or
air conditioner if so equipped.

6. If an interference is noted,
loosen the lock nut on the stop
screw at the right side of the track.

LOCK MECHANISM

1. Place the selector lever in the
P Park position. Note the posi
tion of the locking arm.

2. If interferenceis noted, loosen
the cam latch screw lock nut Fig.

3. Turn the screw Fig. 8 in
or out as required to provide clear
ance between the locking arm and
bracket and also at the cam latch.

4. Tighten the cam latch screw
lock nut.

5. If adjustingthe camlatch screw
does not correct the trouble, fab
ricate a gauge as shown in Fig. 9
and removethe column from thecar
and adjust the cam latch as shown
in Fig. 10.

SLIDE FRICTION

1. Remove the two column-to-
sliding track attachingbolts.

2. Connect a pull scale to the
track and check the sliding effort as
shown in Fig. 11.

3. To adjust the sliding effort,
loosen the two lock nuts shown in
Fig. 11. Tighten or loosen the two
Allen head adjustmentbolts as re
quired to obtain a 10 lb. pull.

4. Tighten the two lock nuts. Re
check the pull effort.

5. Install the spacer shown in
Fig. 18. Secure the column to the
track with the two attachingbolts.
Be careful when tightening the two
column attaching bolts so as not
to createa bind in the track.

6. Remove the nylon locating
spacerfrom the track.

U REMOVAL AND INSTALLATION

STEERING GEAR REPLACEMENT

REMOVAL

the return line from the steering
gear. Cap each line and plug each
port in the gearto preventthe entry

2. Remove the bolt that secures
the flex joint to the steering gear.
Loosen the bolt that attaches the
flex joint to the steering shaft.
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1. Disconnect the pressure and of dirt.
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FIG. 9-Cam Latch Guage
Fabricated

G1 185-A

3. With a pry bar, carefullyloosen
the flex joint from the steeringshaft.

4. Remove the two bolts that
secure the left strut to the under
side of the car andremovethe strut.

5. Remove the nut and lock
washerthat securesthe Pitman arm
to the sectorshaft. Removethe Pit-
man arms as shown in Fig. 12.

6. Removethe threebolts that at
tach the steering gear to the side
rail and removethe gear.

7. Remove the three mounting
pads from the gear as shown in
Fig. 13.

INSTALLATION

1. Install the three mounting pads
on the steering gear as shown in
Fig. 13 and torque them to speci
fications.

2. Position the flex joint on the
gear.

3. Align the flat spot on the flex
joint with the one on the steering
shaft then slide the gear into place
on the side rail. Install the three
gear to side rail attachingbolts and
tighten to specifications.

4. Positionthe Pitmanarm on the
sector shaft and secure it with nut
and lock washer.Tightenthe nut to
specifications.

5. Hold the left strut in position
and install the two attachingbolts.
Torque the bolts to specifications.

FIG. 11 -Checking Track Sliding Effort

6. Install the flex joint-to-steering
shaft attaching bolt. Tighten both
flex joint attaching bolts to speci
fication.

7. Remove the plugs from the
gear ports and the caps from the
lines. Connectthe pressureline and
the return line to the steering gear.

8. Fill the reservoirto the proper
level with the specified fluid.

9. Start the engineand cycle the
system to bleed the system.

10. Recheck the fluid level and
fill the system as required.

POWER STEERING PUMP

1. Remove- the power steering
fluid from the pump reservoir by
disconnectingthe fluid return line at
the reservoir, and allow the fluid to
drain into a suitablecontainer.

2. Disconnect the pressure line
from the pump.

3. Remove 1 nut and 3 bolts at
taching the pump to the mounting
bracket; disconnect the belt from the
pulley and remove the pump from
the car.

4. Position the pump to the
mounting bracket and install the 3
bolts and 1 nut.

5. Place the belt on the pulley
and adjust the belt tension Section
2 with Tool T63L-8620-A and
tighten the bolts and nut to specifi
cations.

6. Connect the pressureline to
the pump fitting and tighten the re
taining nut.

7. Place a new clamp on the re
turn hose and connect the hose to
the pump. Then, tighten the clamp.

8. Fill the power steering pump
reservoir with transmission fluid

Gil 87-A

C1AZ-19582-Aand cyclethe system
to remove air from the steering gear,
wiper motor, and lines.

9. Check for leaks and again
check the fluid level. Add fluid as
necessary.

STEERING WHEEL REPLACEMENT

1. Remove the hub cap from the
steering wheel.,

2. Removethe steering wheel nut,
and then removethe steeringwheel
with a puller as shown in Fig. 14.

3. Transfer all serviceableparts
to the new steeringwheel.

4. Position the steeringwheel on
the shaft so that the alignmentmark
on the hub of the wheel is adjacent
to the one on the shaft. Install and
torque the nut to specification. Stake
the nut securely.

5. Install the hub cap.

UPPER STEERING SHAFT
BEARING REPLACEMENT

1. Remove the steeringwheel and
the upper bearing spring.

2. Remove the turn signal lever
from the switch.

3. Remove the three turn signal
clamp attachingscrews.

4. Remove the three bearing re
tainer attachingscrews and remove
the retainer Fig. 15.

5. Carefully lift the turn signal
switch from the column. Use care
to move the attaching wires only
enough for the switch to clear the
shaft.

6. Working from the enginecom
partment,disconnectthe uppersteer-
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ing shaft from the flexible coupling.
7. Lift the upper shaft and bear

ing from thecolumn.
8. Remove the C ring from the

upperend of the shaft and pressthe
bearing off the shaft. Remove the
rubber insulator from the bearing.

9. Slide a new bearing onto the
upper end of the shaft until it con
tacts the C - ring. Install a new C-
ring above the bearing.

Install the rubber insulator on the
bearing outer race.

10. Install the shaft and bearing
in the column making sure that the
lower end of the shaft enters the
flexible coupling in the enginecom
partment and that the bearing is
seatedin the bore.

11. Secure the upper shaft to the
flexible coupling.

12. Position the turn signal switch
andthe bearingretainerin thecolumn
andinstall the threeattachingscrews.

13. Pull the turn signal wires from
the lower end of the column just
enough to remove all slack. Install
the thru wire retaining clips.

14. Install the turn signal lever.
15. Install theupperbearingspring

and the steering wheel.

Wheel

SHIFT TUBE AND
LEVER REPLACEMENT

REMOVAL

1. Disconnect the ground cable
from the battery.

2. Working from under the hood,
removethe two steeringcolumn tube
bracket attachingbolts Fig. 16.

3. Disconnect the shift rod from
the selector lever at the lower end
of the steeringcolumn.

4. Remove the bolt that secures
the steering shaft to the flexible
coupling.

5. Removethe steeringwheel, the
turn signal switch retainer, and the
turn signal lever.

6. Carefully lift the turn signal
switch off the steeringcolumn.

7. Pull the steering shaft assem
bly out of the steeringcolumn.

8. Removethe moulding cap, fin
ish panel extension, console rear
panel, rear panel moulding, left side
moulding and the two lower edge

BEARING RETAINER

mouldings Fig. 16 from the left
side of the console.

9. Removethe lower edgemould
ing retainers.

10. Remove the radio access
cover.

11. Remove the headlampswitch
and bezelfrom the instrumentpanel.

12. Remove the instrument panel
mouldingcoverattachingscrewsand
cover from the panel.

13. Remove the instrumentpanel
finish panel attachingscrewsand re
move the finish panel.

G1177-B 14. Remove the dust boot re
tainer-to-dashattachingbolts.

15. Disconnect the turn signal
wires at the connector.

16. Disconnect the two wires and
the two vacuum hoses from the
neutral safety switch.

17. Remove the two steering col
umn-to-trackattachingbolts.

18. Removethe lower half of the
coverat the column by pulling down
and remove the two screws that at
tach the clamp retaining the doors
to the column.

19. Remove the clip that secures
the two door actuatinglevers to the
pivot bracket Fig. 16. Carefully
removethe ‘Joors from the column.

20. Remove the two bolts that
securethe pivot bracket to the in
strument panel and remove the
bracket.

21. Remove the three screws that
secure the locking cam to the se
lector lever tube Fig. 17 and re
move the cam.

22. Remove the two neutral
switch attachingscrewsand remove
the switch.

23. Lilt the column part way out
of the instrumentpanel and remove

STOP
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FIG. 1 2-Removing Pitman Arm
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FIG. 1 4-Removing Steering
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FIG. 1 3-Removing or Installing
Steering Gear Mounting Pads

NYLON WASHER

Gil 78-A

FIG. 1 5-Upper Steering Shaft Disassembled
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FIG. 1 6-Movable Steering Column Installation
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the dust boot retainer from the
lower end of the column. Remove
the column from the instrument
panel.

24. Removethe selectorlever roll
pin, then removethe lever.

25. Remove the neutral switch
stop attaching screws and remove
the stop from the shift tube.

26. Remove the screw that at
tachesthe shift lever tubeto the hub.

27. Slip the shift tube and lever
from the lower end of the column.

28. Spread the nylon bushing
enough to clear the neutral switch
mounting pad then remove it from
the tube. Pull the nylon centering
cone from the lower end of the tube
with pliers.

INSTALLATION

1. Work the plastic centeringcone
into the lower end of the shift lever
tube making sure that the taper is
toward the bottom of the tube.

2. Slide the nylon bushing to the
lower endof the tube spreadingonly
enough to provide clearanceat the
neutralsafety switch mounting pad.

3. Slide the shift tube and lever
into the lower end of the column
until the upper end enters the se
lector lever hub andthe molded stop
is in the slot in the tube.

4. Secure the shift tube to the
selectorlever hub with the attaching
screw Fig. 17.

5. Secure the neutral switch stop
to the shift tube with the attaching
screws.

6. Position the selector lever in

the hub and secureit with a roll
pin. Install the nylon locating spacer
on the track Fig. 18.

7. Enter the lower end of the
column in the instrument panel
opening and install the dust boot
retainer on the column. Continue
to lower the steering column until
the mounting bracket is on the en
gine compartmentside of the dash
panel.

8. Install, but do not tighten the
bracket attaching bolts.

9. Securethe column to the track
with the two attachingbolts. Tighten
the bracket-to-dashattaching bolts
at this time.

10. Secure the cam latch to the
shift tube with the attachingscrews.

11. Secure the neutral safety
switch to the shift tube. Connectthe
neutral safety switch wires and the
two vacuum hosesto the switch.

12. Connect the turn signal wires
at the connector.

13. Secure the dust boot and re
tainer to the dash with the attach
ing bolts.

14. Secure the column door pivot
bracket to the lower end of the in
strumentpanel.

15. Position the doors on the
steeringcolunm tube and install the
clamp, but do not tighten the screws.
Install the lower coverat the column.

16. Secure the two door actuating
levers to the pivot bracket with the
pin, washersand the retainer.

17. Slide the doors to approxi
mately %o inch from the instrument
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FIG. 1 8-Removing or Installing
Locater Spacer

G 1181-A panel.Move thecolumn to the side
slowly and observetheoperationof
the door. It should be moved as
close as possible to the instrument
panelandstill haveclearancethrough
the full movement.Tighten the two
screwsand install the two retracting
springs Fig. 16. The pivot bracket
can be adjusted from side to side
and fore and aft to make the doors
parallelwith the instrumentpanel.

18. Install the instrument panel
finish panel.

19. Install the instrument panel
moulding cover.

20. Install the headlampswitch on
the instrument panel.

21. Install the radio accesscover
on the left side of the console and
instrument panel.

22. Install the lower edge mould
ing retainers.

23. Install the two lower edge
mouldings, left side moulding, rear
panel moulding, console rear panel
finish panelextensionandthemould
ing cap.

24. Placethe steeringshaft assem
bly in the steering column making
sure that the lower end enters the
flexible coupling.

25. Place the turn signal switch
over the shaft and secure it with
the retainer and attachingscrews.

26. Install the steeringwheel.
27. Install the flexible coupling-

to-steering shaft attachingbolt.
28. Connect the transmission shift

rod to the shift lever.
29. Connect the battery ground

cable to the battery.
30. Adjust the steering column

and the neutral safety switch as re
quired.
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0 MAJOR REPAIR OPERATIONS

STEERING GEAR

DISASSEMBLY

In most cases,completedisassem
bly of the power steeringunit will
not be necessary.It is suggestedthat
only thoseassembliesthat are faulty
be disassembled.Disassemblyandre
assemblyof the unit and the sub-
assembliesmust be made on a clean
workbench. As in repairing any hy
draulically operatedunit, cleanliness
is of utmost importance.Therefore,
the bench,tools, and parts must be
kept clean at all times. Thoroughly
clean the exterior of the unit with a
suitablesolvent and, when necessary,
drain as much of the hydraulic oil
as possible. Handle all parts very
carefully to avoid nicks, burrs,
scratchesand dirt, which couldmake
the parts unfit for use.

1. Remove the three mounting
pads from the housing Fig. 13.

2. Hold the steering gear over a
drain pan in an inverted position
and cycle the input shaft six times
to drain the remaining fluid from
the gear.

3. Mount the gear in a soft jawed
vise.

4. Removethe teflon lock nut and
the brasswasherfrom the adjusting
screw.

5. Turn the input shaft to either
stop then,turn it backapproximately
1¾ turns to center the gear.

6. Remove the two sector shaft
cover attachingscrewsand the iden
tification tag.

7. Tap the lower endof the sector
shaft with a soft-faced hammer to
loosen it then, lift the cover and
shaft from the housingas an assem
bly. Discard the 0 - ring.

8. Turn the sector shaft cover
counterclockwise off the adjuster
screw.

9. Removethe four valve housis
attachingbolts. Lift the valve hous
ing from the steering gear housing

while holding the piston to prevent
it from rotating off the worm shaft.
Remove the valve housing and the
lube passage0-rings and discard
them.

10. Standthe valve body and pis
ton on endwith the pistonenddown.
Rotate the input shaft counterclock
wise out of the piston allowing the
ball bearingsto drop into the piston.

11. Place a cloth over the open
end of the piston and turn it upside

G1239-A down to remove the balls.
12. Remove the two screws that

attachthe ball guide clampFig. 19
to the ball nut andremovetheclamp
and the guides.

13. Install valve body assemblyin
holding fixture do not clamp in
vise and remove the lock nut and
the retaining nut as shown in Fig.
20.

14. Carefully slide the worm and
valve assembly out of the valve
housing.

15. Remove the shim from the
valve housing bore.

PARTS REPAIR OR
REPLACEMENT

Valve Housing.

1. Removethe dust seal Fig. 21
from the rear of the valve housing

BALL GUIDE CLAMP
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FIG. 1 9-Ball Nut and Valve Housing Diasssembled
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FIG. 2 1 -Valve Housing Disassembled

with Tool T59L-100-B and T58L-
101-A.

2. Removethe snap ring from the
valve housing.

3. Turn the fixture to place the
valve housingin an invertedposition.

4. Insert special tool in the valve
body assembly,oppositethe seal end
and gently tap the bearing and seal
out of the housingas shown in Fig.
22. Discard the seal. Caution must
be exercisedwhen inserting and re
moving the tool to prevent damage
to the valve bore in the housing.

5. Removethe oil inlet and outlet
tube seats with an EZ-out if they
aredamaged.

6. Coat the oil inlet and outlet
tube seatswith vaselineand position
them in the housing. Install and
tighten the tube nuts to press the
seats to the proper location.

7. Coat the bearing and seal sur
face of the housing with a film of
vaseline.

8. Position the bearing in the
valve housing. Seat the bearing in
the housing with the tool shown in
Fig. 23.

DUST SEAL

9. Dip the new oil seal in gear
lubricant then place it in the housing
with the metalside of the seal facing
outward. Drive the seal into the
housing until the outer edgeof seal
does not quite clear the snap ring
groove Fig. 24.

10. Place the snap ring in the
housing,then drive on the ring with
the tool shown in Fig. 24 until the
snapring seatsin its groove to prop
erly locate the seal.

11. Place the dust seal in the
housing with the dished side rubber
side facing out. Drive the dust seal
into place with the tool shown in
Fig. 24. The seal must be located
behind the undercut in the input
shaft when it is installed.

Worm and Valve.

1. Removethe snap ring from the
end of the actuator.

2. Slide the control valve spooi
Fig. 19 off the actuator.

3. Install valve spool evenly and

slowly with a slight oscillating mo
tion into flangedend of valve hous
ing with valve identification groove
between the valve spool lands out
ward, checking for freedomof valve
movement within housing working
area.Valve spool should enterhous
ing bore freely and fall by its own
weight.

4. If valve spool is not free, check
for burrs at the outward edges of
the working lands in the housing
and remove with a hard stone.

5. Check valve for burrs and if
burrs are found, stone valve in a
radial direction only. Check for
freedomof valve again.

6. Removevalve spoo1from hous
ing.

7. Slide the spoo1 onto the actua
tor making sure that the groove in
the spool annulus is toward the
worm.

8. Install the snap ring to retain
the spool.

9. Check the clearance between
the spool and the snap ring. The
clearanceshould be between0.002-
0.005 inch. If the clearanceis not
within theselimits, select a snapring
that will allow a clearanceof 0.003
inch.

Piston and Ball Nut.
1. Removethe teflon ring andthe

0-ring Fig. 19 from the piston
and ball nut.

2. Dip a new 0-ring in gear lub
ricant and install it on the piston
and ball nut.

3. Install a new teflon ring on the
piston and ball nut being careful not
to stretch it any more than neces
sary.

STEERING GEAR HOUSING
DISASSEMBLY

1. Remove the snap ring and the
spacer washer Fig. 25 from the

G1243.A

VALVE HOUSING
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UPPER BEARING

‘-I

lower end of the steeringgearhous
ing.

2. Removetheouter sealfrom the
housing as shown in Fig. 26. Lift
the spacerwasherfrom the housing.

3. Remove the upper seal in the
samemanneras the lower seal.

4. Placethe steeringgearhousing
on blocks in a pressas shownin Fig.
27 andpresstheupperand the lower
bushing from the housing if worn
or defective. Make sure that the
blocks are positioned to clear the
tool as it passesthroughthe housing.

5. Press the upper bushing into
placewith the tools shownin Fig. 28.

6. Press the lower bushing into
placewith the tools shownin Fig. 29.

7. Dip both sector shaft seals in
gear lubricant.

8. Position the sector shaft inner
seal widest seal into the housing

with the lip facing inward. Place a
spacerwasher Fig. 25 on top of
it. Pressthe seal into place with the
tool shown in Fig. 30.

9. Place theouter sealin thehous
ing with the lip facing inward. Place
a spacerwasher on top of it and
press it into place as shown in Fig.
31.

10. Position the snap ring in the
housing. Pressthe snap ring into the
housing with the tool shown in Fig.
30 to properly locate the seals and
engagethe snap ring in the groove.

ASSEMBLY

1. Mount the valve housing in
the holding fixture with the flanged
end up.

2. Place the required thickness
valve spool centeringshim Fig. 19
in the housing.Use one shim only.

3. Carefully install the worm and
valve in the housing.

4. Install the retaining nut in the
housing and torque it to 55-65 ft.
lbs. Fig. 20.

Tool-T65P-3576 -A

STE E RING
GEAR HOUSING

G125l-A

FIG. 27-Removing Steering
Gl250-A Gear Housing Upper and Lower

Bushings

‘- STEERING GEAR
HOUSING

5. Install the lock nut and tighten
it to 20-30 ft. lbs. torque.

6. Place the piston on the bench
with the ball guide holes facing up.
Insert the worm shaft into the piston
so that the first groove is in align
ment with the hole nearest to the
center of the piston Fig. 32.

7. Placethe ball guide in the pis
ton. Place the 27 balls in the ball

Tool -

T65P.3576.A

Detail A2’

‘iF

Detail A1- -

‘1 1!
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SEAL

Tool-T65P-3576.A

SEAL

t
STEERING GEAR HOUSING

F?- Detail A2
I

LOWER BEARING

SPACER WASHER

G1249.A

FIG. 25-Steering Gear Housing Disassembled

Detail A

TAPER TOWARD
UPPER BEARING

G 1252-A

FIG. 28-Installing Upper
Bushing In Steering Gear Housing

j.Tool-T59L- 100-B

". Toal-T58L- 101-A

FLAT TOWARD
LOWER BEARING

FIG. 26-Removing Outer Seal

G1253-A

FIG. 29-Installing Lower
Bushing In Steering Gear Housing
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guide Fig. 32 turning the worm in
a clockwise directionas viewed from
the input end of the shaft. If all of
the balls have not been fed into the
guide upon reaching the right stop.
rotate the input shaft in one direc
tion and then in the other while in
stalling the balls. After the halls
have been installed, do not rotate
the input shaft or the piston more
than 3½ turns off the right stop to
preventthe balls from falling out of
the circuit.

8. Secure the guides in the hah
nut with the clamp Fig. 19.

PART 3-3:-STEERING

BALL GUIDE

FIRST GROOVE OF WORM SHOULD BE IN
ALIGNMENT WITH THIS HOLE

FIG. 32-Assembling Piston on Worm Shaft

9. Position a new lube passage
0-ring in the counterbore of the
gear housing.

10. Apply vaseline to the teflon
seal on the piston.

11. Place a new 0-ring on the
valve housing.

12. Slide the piston andvalve into
the gear housing being careful not
to damagethe teflon seal.

13. Align the lube passagein the
valve housing with the one in the
gear housing, and install but do not
tighten the attachingbolts.

7
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0’

Inner Seal
FIG. 30-Installing Sector Shaft

G1254 .A

G1256-A

FIG 33-Adjusting Mesh Load

Tool- T62L- 20 1.

Tool-T65P-3524 Al

1/

G1257A
14. Rotate the ball nut so that the

teeth are in the same plane as the
sector teeth. Tighten the four valve
housing attachingbolts to specifica
tions.

SHORT END
TOWARD_SEAL

LOWER SEAL

G1255.-A

FIG. 3 1 -Installing Sector Shaft

T 63 L -

- G1273.A

FIG. 34-Removing Power FIG. 35-Installing Power
Steering Pump Pulley Steering Pump PulleyOuter Seal
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15. Positionthe sectorshaft cover
0-ring in the steeringgear housing.
Turn the input shaft as required to
center the piston.

16. Position the sector shaft and
cover assemblyin the gear housing.
Install the steeringidentification tag
and the two sector shaft cover at
taching bolts. Torque the bolts to
specifications.

17. Attach an in-lb torque wrench
to the input shaft. Adjust the mesh
load to specifications as shown in
Fig. 33.

POWER STEERING PUMP PULLEY
REMOVAL

Other than pulley removal, pump
should not be disassembled for
any repairs but replaced as a unit.

1. Drain as much of the fluid as
possible from the pump through
filler pipe.

2. Install the pulley removertool,
T63L-l0300-B on pulley hub, and
place the tool and pump in a vise
as shown in Fig. 6.

3. Hold the pump and rotate the
tool nut counterclockwiseto remove
the pulley Fig. 34. The pulley
must be removed without in and

out pressure on the pump shaft to
prevent damage to internal thrust
areas.

INSTALLATION
1. Position the pulley to the

pump shaft and install Tool T65P-
3A733-A as shown in Fig. 35.

2. Hold the pump and rotate the
tool nut clockwise to install the
pulley on the shaft. The pulley face
will be flush with endof pump shaft.
Install the pulley without in and
out pressure on the shaft te pre
vent damage to internal thrust
areas.

3. Remove the tool.
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fl DESCRIPTION AND OPERATION

FRONT WHEEL HUB AND BRAKE
DRUM ASSEMBLY

Eachfront wheel and tire assem

GREASE
RETAINER

bly is bolted to its respective front
hub and rotor assembly.Two op
posedtaperedroller bearingsare in
stalledin eachhub. A greaseretainer
is installed at the inner end of the
hub to prevent lubricant from leak

-r-’

ihg on the rOtOr. The entire assembly
is retained to its spindle by the ad-
justing nut, nut lock and cotter pin
Fig. 1. The front wheel assemblies

INNER BEARING
-

rotatefreely on their respectivespin
dles and are driven by the motion
of the car.

REAR WHEEL F 1259 - A

- The rear wheel hub and brake FIG. 1 -Front Hub and Rotor, Bearin gs, and Grease Retainer
drum assemblyis retainedon studs
on the rearaxle shaft flange by three and is held againstthe hub anddrum entire assembly is retained on the
speednuts Part 3-2, Fig. 2. The
wheel and tire assemblymounts on

by the wheel nuts. The rear wheel
bearingis pressedonto the axle shaft

rear axle housingby the bearing
tamer plate which is bolted to

re
the

the samerearaxle shaft flange studs just inside the shaft flange, and the housing flange.

U IN-CAR ADJUSTMENTS AND REPAIRS

FRONT WHEEL BEARING
ADJUSTMENT

The front wheel bearings should
be adjustedif the wheel is loose on
the spindle or if the wheel does not
rotate freely. Front wheel bearing
end play is critical and must be
within specification. The following
procedurewill bring the end play to
specification.

1. Raise the car until the wheel
and tire clear the floor.

2. Pry off the wheel cover and
removethe greasecap Fig. 1 from
the hub.

3. Wipe the excess grease from
the end of the spindle, and remove
the adjusting nut cotter pin and nut
lock.

4. While rotating the wheel, hub,
and rotor assembly, torque the ad
justing nut to 17-25 ft-lbs to seat

the bearingsFig. 2.
5. Locate the nut lock on the ad

justing nut so that the castellations
on the lock arealigned with the cot
ter pin hole in the spindle.

6. Using a 1½-inch box wrench,
back off both the adjusting nut and
the nut lock together until the next

castellation on the nut lock aligns
with the cotter pin hole in the
spindle.

7 Install a new cotter pin, and
bend the ends of the cotter pin
around the castellatedflange of the
nut lock.

8. Checkthe front wheelrotation.

WITH ROTOR AND WHEEL
ROTATING, TORQUE THE

ADJUSTING
NUT TO 17 . 25 ft. lbs.

INSTALL LOCK ON NUT SO THAT
CASTELLATIONS ARE ALIGNED

WITH COTTER PIN HOLE.

BACK OFF I AND NUT
LOCK ONE CASTELLATION

INSTALL COTTER PIN.
F 1260- A

FIG. 2-Front Wheel Bearing Adjustment
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If
the

the wheel rotates
grease cap and

properly,
the hub

install
cap or

wheel
tates

cover.
roughly

If
or

the wheel
noisily,

still
clean

ro-
or

replacethe bearingsand cups as re
quired.

B REMOVAL AND INSTALLATION

Exercise care not to interfere
with and damage the caliper
splash shield, the bleeder screw
fitting or the transfer tube during
removal and installation of a
wheel and tire assembly.

WHEEL AND TIRE ASSEMBLY
REMOVAL

1. Pry off the wheel hub cap or
cover. Loosen but do not remove
the wheel hub nuts.

2. Raise the car until the wheel
and tire clear the floor.

3. Remove the wheel hub nuts
from the bolts, and pull the wheel
and tire assemblyfrom the hub and
rotor.

REMOVING THE TIRE
FROM THE WHEEL

The tire can be demountedon a
mounting machine.Be sure that the
outer side of the wheelis positioned
downward. If tire irons are used,
follow the proceduregiven here.

1. Removethe valve cap andcore,
and deflate the tire completely.

2. With a bead loosening tool,
break loose the tire side walls from
the wheel Fig. 3.

3. Position the outer side of the

wheel downward, and insert two
tire irons about 8 inches apart be
tween the tire inner bead and the
back side of the wheel rim. Use
only tire irons with rounded
edges or irons designed for de
mounting tubeless tires.

4. Leaveonetire iron in position,
and pry the rest of the bead over
the rim with the other iron. Take
small "bites" with the iron around
the tire in order to avoid damaging
the sealing surface of the tire bead.

5. Stand the wheel and tire up
right with the tire outer beadin the
drop center well at the bottom of
the wheel. Insert the tire iron be
tween the bead and the edge of the
wheel rim, and pry the wheel out
of the tire.

MOUNTING TIRE TO WHEEL

1. If a used tire is being installed
removeall dirt from the tire.

If a tire is being mountedon the
original wheel, clean the rim with
emerycloth or fine steelwool. Check
the rim for dents.

If a new wheel is being installed,
coat a new valve with RUGLYDE
lubricant B6A-19583-A or similar
rubber lubricant and position the
valve in the new wheel.Usea rubber
hammeror a valve replacingtool to
seat the valve firmly against the in
side of the rim.

MAJOR REPAIR OPERATIONS

FRONT WHEEL GREASE SEAL
AND BEARING REPLACEMENT
AND/OR REPACKING

If bearing adjustment will not
eliminate loosenessor rough and

noisy operation, the hub and bear
ings should be cleaned, inspected,
and repacked.If the bearingcupsor
the cone and roller assembliesare
worn or damaged,they should be
replaced.

1. Raise the car until the wheel
and tire clear the floor.

2. Removethe wheel coveror hub
cap from the wheel.

3. Remove the wheel and tire
from the huh and rotor.
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2. Apply RUGLYDE or a simi
lar rubber lubricant to the sealing
surfaceon both tire beads.With the
outer side of the wheel down, pry
the beadsover the wheel rim with
two tire irons. Do not use a ham
mer or mallet to force the beads
over the rim.

3. Align the balancemark on the
tire with the valve on the wheel.

4. Hold the beadsagainstthe rim
flangesby positioning a tire mount
ing band over the tire Fig. 4. If
a mountingband is not available,tie
a tourniquet of heavy cord around
the circumferenceof the tire. Tight
en the cord with a tire iron. Center
the tire on the wheel with a rubber
mallet.

5. Give the tire a few quick bursts
of air to seat the beadsproperly,
then inflate the tire to 40 pounds
pressure.Checkto seethat the bead
positioning rings outer rings near
the side walls are evenly visible
just above the rim flanges all the
way aroundthe tire. If the rings are
-not even, deflate the tire completely
and inflate it again.

6. When the rings are properly
positioned, deflate the tire to the
recommendedpressure.

INSTALLATION

1. Clean all dirt from the hub
and drum.

2. Position the wheel and tire
assemblyon the hub and drum. In
stall the wheel hub nuts and tighten
them alternately in order to draw
the wheel evenly against the hub
and drum.

FIG. 3-Bead Loosening Tool

F1o58.A FIG. 4-Tubeless Tire Mounting
Band

3. Lower the car to the floor, and

021-A torque the hub nuts to specification.
4. Install the hub cap or wheel

covertaking care to centerthe valve
stem in the hole provided.
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- T5OT - 100 - A

/

Tool - 1175- AB

/

Retainer

4. Remove 2 bolts and washers
retaining the caliper to the spindle.
Remove the caliper from the rotor
and wire it to the underbodyto pre
vent damageto the brake hose.

5. Removethegreasecap from the
hub. Removethecotter pin, nut lock,
adjusting nut, and flat washer froni
the spindle. Removethe outer bear
ing cone and roller assembly Fig.
1.

6. Pull the hub androtor assembly
off the wheel spindle.

7. Remove the grease retainer.
Fig. 5 and the inner bearingcone
and roller assemblyfrom the hub.

8. Clean the lubricant off the in
ner and outer bearing cups with
solvent and inspect the cups for
scratches, pits, excessive wear, and
other damage.If the cups are worn
or damaged, remove them with a
drift.

9. Thoroughlyclean the inner and
outer bearingconesand rollers with

solvent, and dry them thoroughly.
Do not spin the bearings dry with
compressedair.

Inspect the cones and rollers for
wear or damage, and replace them
if necessary.The coneand roller as
sembliesand the bearingcupsshould
be replaced as a set if damage to
either is encountered.

10. Thoroughly clean the spindle
and the inside of the hub with sol
vent to remove all old lubricant.

Cover the spindle with a clean
cloth, and brush all loose dust and
dirt from the dust shield.To prevent
getting dirt on the spindle care
fully remove the cloth from the
spindle.

11. If the inner and/orouterbear
ing cups were removed,install the
replacementcups in the hub with
the tools shown in Fig. 6. Be sure
to seat the cups properly in the
hub.

12. Pack the inside of the hub

with the specified wheel bearing
grease. Add lubricant to the hub
only until the grease is flush with
the inside diameterof both bearing
cups.All old greaseshould be com
pletely cleaned from the bearings
before repacking with new grease.

13. Pack the bearing cone and
roller assemblieswith wheel bearing
grease.A bearingpackeris desirable
for this operation. If a packer is not
available, work as much lubricant
as possible between the rollers and
cages. Lubricate the cone surfaces
with grease.

14. Place the inner bearing cone
and roller assemblyin the inner cup.
Apply a light film of greaseto the
grease retainer and install the new
grease retainer with the tool shown
in Fig. 7. Be sure the retainer is
properly seated.

15. Install the hub and rotor as
sembly on the wheel spindle. Keep
the hub centered on the spindle to
prevent damage to the grease
retainer or the spindle threads.

16. Install the outer bearing cone
and roller assembly and the flat
washer on the spindle, then install
the adjusting nut.

17. Adjust the wheel bearings as
outlined in Section 2, and install a
new cotter pin. Bendthe ends of the
cotter pin aroundthe castellationsof
the nut lock to prevent interference
with the radio static collector in the
greasecap. Install the greasecap.

18. Install the caliper to the spin
dle and tighten the retaining bolts to
specifications.Check for the correct
flexible hose routing Part 2-2.

19. Install the wheel and tire on
the hub.
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Tool- 1217 - J Tool - 1217 - K

/

FIG. 6-Installing Front Wheel Bearing Cup

F 1263- A

F 1261 . A

FIG. 5-Removing Grease

-

/ ,‘;-.
fA

Tool - 1175- AH

/

F 1264- A

FIG. 7-Installing Grease
Retainer 20. Install the wheel cover.
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FRONT HUB AND ROTOR
ASSEMBLY REPLACEMENT

When the hub and rotor assembly
is replaced,new bearings,cups, and
greaseretainer must be installed in
the new assembly.

1. Raise the car until the wheel
and tire clear the floor. Pry off the
hub cap or wheel cover, and remove
the wheel and tire assembly from
the hub and rotor assembly.

2. Remove 2 bolts and washers
retaining the caliper to the spindle.
Remove the caliper from the rotor
and wire it to the underbodyto pre
vent damageto the brakehose.

3. Remove the grease cap from
the hub. Removethe cotter pin, nut
lock, adjusting nut, and flat washer
from the spindle, then, remove the
outer bearing cone and roller as-

sembly Fig. 1.
4. Pull the hub and rotor off the

spindle.
5. Remove the protective coating

from the new hub and rotor with
carburetor degreaser. Install new
inner and outer bearingcupsin the
new hub with the tool shown in
Fig. 6. Be sure to seat the cups
properly in the hub.

6. Grease and install the inner
bearing cone and roller assemblyin
the inner bearingcup. Apply a light
film of greaseon the greaseretainer
and install the grease retainer.

7. Install the new hub and rotor
assemblyto the wheel spindle. Keep
the hub centered on the spindle to
prevent damage to the greasere
tainer.

8. Install the outer bearing cone

and roller assembly and the flat
washer on the spindle; then, install
the adjusting nut.

9. Install the caliper to the spindle
and tighten the retaining bolts to
specifications.Check for the correct
flexible hose routing Part 2-2.

10. Position the wheel and tire
on the new hub and rotor. Install
the wheelhub nuts andtighten them
alternately in order to draw the
wheel evenly against the hub and
rotor.

11. Adjust the wheel bearings as
outlined in Section 2, and install a
newcotter pin. Bendthe endsof the
cotter pin aroundthe castellationsof
the nut lock to prevent interference
with the radio static collector in the
greasecap. Install the greasecap.

12. Install the hub cap or wheel
cover.
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SPECIFICATIONS

3.5

FRONT SUSPENSION

- Checking Specifications Optimum Re-Setting Specifications
Wheel Alignment Maximum Variation

Mm. Max. Between Wheels Desired Alignment
Caster 33/0 1/0 -l’/2°

Camber 3/0 +10 1/0 +½°
Toe-In %2inch 9,.4inch - %2inch
King Pin Angle 70

Turning Angle of Outside Wheel with Inside Wheel Turned 200 19’,’2°

BALL JOINTS
Axial Play Inches Radial Play Inches

Max. Allowable Max. Allowable
Upper Ball Joint 0.060 0.250
Lower Ball Joint Replace if Perceptibly Loose

TREAD WIDTH AND WHEELBASE

Front Tread Width 61 inches
Rear Tread Width 60 inches-

Wheelbase 113 inches

REAR LEAF SPRINGS
Capacity Spring

Body Number at Normal Length
Style of Load at Normal Load Rate

Leaves Height Load
Hardtop 5 880-920

pounds 60lnches l02023 12l6
Convertible 5 980-1020

pounds 60 Inches 1135 24 134 6-

FRONT SUSPENSION-TORQUE LIMITS
Description Ft - Lbs

Brace-Front-Suspension No. 2 Crossmember to 40 - 55
Side_Rails
Crossmember-’/2 x 2.00 Lateral to Siderails 40 55
Joint Assy.-Front Suspension Upper Arm Ball Joint
to_Front_Spindle

60 - 80

Joint Assy. -Front Suspension Lower Arm Ball Joint 60 - 80
to Front Spindle
Arm & Inner Shaft Assy-Upper Suspension Arm 50 - 76
Shaft to Crossmember
Lower Arm Bracket Lower Suspension Arm Pivot 85 115
Bracket to Crossmember- --____________
Arm & Bushing Assy.-Front Suspension Lower Arm 60 - 80
To_Pivot_Bracket
Strut to Body Mounting Bracket 70 90
Strut to Lower Arm 120 - 165
Front Shock Absorber to Bracket Assembly 95 - 120
Front Shock Absorber to Spring Tower 20 28
Spring Tower Plate to Spring Tower 24 - 34--____________
Bracket Assy.-Front Shock Absorber to Upper Arm 22 -28
Stud Stabilizer Bar Link to Stabilizer Bar & Lower Arm 5 - 10
Front Stabilizer Bar Frame Mounting Bracket to Frame 11 - 18
Front Splash Shield-to Spindle Flange 10 - 20
Caliper to Spindle 75 - 100

STEERING-TORQUE LIMITS
Description Ft - Lbs

Steering Pitman Arm Assy. to Rod Assy.-Pitman
Arm to Idler Arm

35 - 47

Steering Idler Arm Assy. to Rod Assy.-Pitman
Arm to Idler Arm

35 - 47

Steering Spindle Arm Connecting Rod and End
Assy. to Rod Assy.-Pitman Arm to Idler Arm

40 - 55

Steering Spindle Arm Connecting Rod and End
Assy.to Steering Spindle Arm

40 - 55

Steering Idler Arm Mounting Bracket to Frame
Assembly

20 - 30

Steering Spindle Connecting Rod Clamp to
Adjusting Sleeve

8 - 13

Steering Idler Arm Bushing Assy. to Idler
Arm Mounting Bracket

60 - 80
-

Steering Wheel to Steering Gear Assembly 25 - 35
Steering Pitman Arm to Sector Shaft Assembly 150 - 200
Steering Gear Assy. to Frame Assy 35 - 50
Power Steering Drive Pulley and Crankshaft
Pulley to Crankshaft

35 - 65

Power Steering Drive Pulley to Crankshaft Pulley 20 - 25
Pump Adjusting Bracket to Water Pump Housing 30 - 40
Power Steering Pump Support Bracket to Pump 30 - 40
Power Steering Pump Support Bracket to Cylinder
Head

30 - 40

Upper Coupling Flange to Steering Column Shaft
Movable Column

25 - 35

Lower Coupling Flange to Steering Gear Assy.
Movable Column

25 35

Steering Column Track Assy. to Brake Pedal
Support Movable Column

22 - 28

Steering Column Pivot Stud Movable Column 3 6
Insulator to Steering Gear_ 35 - 50
Track L.H. Stop Screw to Track Inner Brace
Movable Column

10 - 13

Track Inner to Outer Brace Movable Column 10 - 13
Selector Assy. to Track Assy. Movable Column 6 - 9
Movable Column Door Pivot Bracket to Body 10 - 13
Track Rear Brace to Track & Floor Bracket 10 - 13
Rear Track Brace Floor Bracket to Floor Pan 34 - 42
Pressure Hose to Steering Gear Assembly 14 - 18

- Outlet Tube Assy. to Power Steering Pump Assembly 18 - 25
Outlet Tube Assy. to Pressure Hose 18 - 25
Turn Signal Handle Assy. 15-20 In-Lbs
Track Outer Brace to Instrument Panel Support
Movable Column

10 - 13
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REAR SUSPENSION-TORQUE LIMITS
Description Ft - Lbs

Rear Spring Rear Shackle Hanger to Underbody 14 - 26
Rear Spring Rear Shackle Assy. to Rear Spring Assy. 34 - 59
Rear Spring Shackle Assy. to Hanger 34 - 59
Rear Spring Assy. to Rear Axle 45 - 65
Rear Shock Absorber to Upper Mounting Bracket 15 - 25
Rear Shock Absorber Upper Mounting Bracket

to Underbody
20 - 28

Rear Shock Absorber Assy. to Lower Attaching Stud 30 - 40
Rear Shock Absorber Attaching Stud to Rear

Axle Spring Seat
120 -156

Rear Axle Bumper Bracket to Underbody 20 - 28
Rear Spring Front Eye Stud & Washer Assy. to

Rear Spring Front Hanger Bracket

-
86 - 110

Rear Spring Center Bolt 15 - 30
Rear Spring Front Hanger to Underbody 70 - 100

STEERING
Steering Gear Type Recirculating Ball-Torsion Bar
Gear Ratio 17.0:1
Turns of wheel for full left to

right turn within gear 3.6
Torsion Bar Diameter 0.188 inch
Hydraulic Fluid CIAZ-19582-A
Hydraulic Fluid Capacity 1.6 pints Approx.
Phosphorescent dye additive

for leak detection 4 oz. per quart of fluid

Adjustment Gear Specification
Sector shaft mesh load-total over

mechanical center position
must be 9-13 lbs. in. greater than
the off center torque of 2 to 7
lbs. in. 17 in lbs max.

Worm bearing preload-with the
input shaft in place and 45° off
of the left stop, check input
torque through an approx. ‘/8

turn from the 45° position 2-7 in lbs

Clearance between valve spool
and retaining ring 0.002-0.005 in. Preferably 0.003"

Pressure variation between right
and left turns at 250 lbs.
pressure
Steering gear in car-check efforts
each side of center 4 in lbs max variation

;teering gear out of car-check
efforts at right & left stops 4 in lbs max variation

Clearance between inner sector
seal and housing 0.025 inch

WHEELS AND TIRES
Tire Size and Ply Rating 8.15 x 15

Inflation Pressure psi Front 24

Rear 24

GEAR TORQUE LIMITS
Description Ft Lbs In Lbs
Gear Cover to Gear Housing 50-60
Valve Housing to Gear Housing 35-45
Race Retaining Inner Nut 55-65
Race Lock Nut 20-30
Piston End Cap 50-75
Guide Clamp Retaining Screw and Washer 42-70
Mesh Load Adjusting Screw Lock Nut 25-35

TORQUE LIMITS
Description Ft Lbs

Wheel Assembly to Front Wheel Hub and 75 - 110
Rotor Assembly

Front Wheel, Hub & Rotor Assembly to Front Wheel 17 - 25
Spindle Torque with Rotor Turning

Wheel Assembly to Rear Axle Shaft to Drum Assembly 75 - 110

SERVICE TOOLS
Ford Tool No. Former No. Description
1501-100-A - Slide Hammer-Long
T62L-201-A - Handle Adapter
TOOL-1175-AB 1175-AE Seal Remover
TOOL-1175-AH 1175-AH Seal Replacer
TUUL-1217-J 1217-J Front Hub Outer Bearing Cup

Replacer
TOOL-1217-K 1217-K Front Hub Inner Bearing Cup

Replacer
T65P-3000-B - Front Suspension Alignment Spacer
T57P-3006-A 3L6-B Ball Joint Remover Press
TOOL-3290-C 3290-C Tie Rod Ball Ends and Control

Valve Ball Stud Remover
T65P-3524-A - Remover and Installer-Input

Shaft Bearing and Seals
T65P-3553-A - Wrench-Worm Bearing Nut and

Locknut
165P-3576-A - Remover-Replacer-Sector Shaft

Bushings
T65P-3576-B - Replacer-Sector Shaft Seals
TOOL-3590-FCA 3590-FC Steering Arm Remover -
TOOL-3600-AA 3600-AA Steering Wheel Remover

3826 -Bolt On Type
T64B-3C716-A - Insulator Remover and Replacer

Socket
T65P-3A733-A - Pufley Installer
T63P-5310-A 5310-B Front Coil Spring Compressor
T63L-10300-B - Pulley Remover
T56L-33610-D 3500-E Pressure Testing Gauge Assembly
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fl DIAGNOSIS AND TESTING

DIAGNOSIS GUIDE

Certain rear axle and drive line
trouble symptoms are also common
to the enginetransmission,tires, and
other parts of the car. For this rea
son, be sure that the cause of the
trouble is in the rear axle beforead
justing, repairing,or replacingany of
the axle parts.

Also, certaintrouble symptomsare
commonto both the conventionaland
locking differential axles, while still
other symptoms are found only in
the locking differential.

To determine whether the car is
equipped with a conventional or a
locking differential, check the car
warrantyplateand the axle ratio tag.
Refer to CAR IDENTIFICATION
at the front of this manual.

LOCKING DIFFERENTIAL

The locking differential can be
checkedfor properoperationwithout
removing the carrier from the axle
housing.

Jack up one rear wheel and re
move the wheel cover. Install tool
T59L-4204-A on the axle shaft
flange studs as shown in Fig. 1.

200 foot-poundscapacity, rotatethe
axle shaft. Be sure that the trans
mission is in neutral gear, one rear
wheel is on the floor and the other

rear wheel is raised off the floor.

The torque required to continuously
rotate the shaft should be at least75
foot-pounds. The initial breakaway
torque may be higher than the con
tinuous turning torque, but this is
normal. The axle shaft should turn

checkwithout slipping or binding.
If the torquereadingdoes not ex

ceed 75 foot-pounds,check the dif

ferential for improper assembly.
A car equipped with a locking

differential will always have both
wheels driving. If, while the car is

being serviced, only one wheel is

raised off the floor and the rear

axle is driven by the engine, the

wheel on the floor will drive the

Too! -T59L-4 204-A

FIG. 1 -Typical Locking Differential Check

Using a torque wrench of at least with even pressure throughout the car off the stand or jack.
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REAR AXLE TROUBLE SYMPTOMS AND POSSIBLE CAUSES

EXCESSIVE REAR AXLE
NOISE ALL REAR AXLES

Sincegearsarein mesh, somerear
axlenoiseis normal.However,exces
sive noise often indicates the begin
ning of other troublesin the axle.

A road test can help determine
whetherthe noiseis being causedby
trouble in the rear axle or in other
partsof the car. Before road-testing
the car, make sure that the tire
pressuresand the rear axle lubri
cant level are normal.Then drive
the car far enough to warm the
axle lubricant to its normal oper
ating temperature.

With thecarstoppedandthetrans
mission in neutral,run the engineat
variousspeeds.If the noisestill exists
during this test, it probably comes
from the engine or the exhaust
system.

To determineif the noise is being
causedby the rear axle or the tires,
drive the car over several different
types of road surfaces.Smooth as
phalt or black-top roads minimize
tire noises.Tire noisesmaybe elimi
nated by cross-switchingthe tires.
Snow tires often cause noises not
heardwith conventionaltires.

Noisecausedby a worn or dam
aged wheel bearing is often loudest
when the car is coasting at low
speeds,andit usuallystops when the
brakesaregently applied.To find the
noisy bearing, jack up each wheel
and check eachbearing for rough
nesswhile the wheel is rotating, pro
vided that the car is equippedwith
a conventional differential.

If all possibleexternalsourcesof
noise have been checkedand elimi
nated,andthe noise still exists, road-
testthe rearaxleunderall four driv
ing conditions-drive, cruise, float,
andcoast.Any noiseproducedby the
sidegearsandpinions in thedifferen
tial casewill be mostpronouncedon
turns. A continuous whine under a
light load between20 and 35 miles
perhour indicatesroughor brinnelled
pinion bearings.If the tone of drive,
coastandfloat noisediffers with speed
and if the noise is very rough and
irregular; worn, rough or loosedif
ferentialor pinion shaft bearingsare
indicated. Remove, disassemble,and
inspect the axle.

EXCESSIVE REAR AXLE
BACKLASH ALL REAR
AXLES

Excessivebacklashin theaxledriv- pinion andring gear,excessiveback-
ing partsmaybe causedby worn axle lash in the differential gears,or bear-
shaft splines, loose axle shaft flange ings which are worn or out of ad-
nuts, loose U-joint flange mountings, justment.
excessivebacklashbetweenthe drive

ONE WHEEL SPINS
EXCESSIVELY LOCKING
DIFFERENTIAL ONLY

Use the procedure given under wheel is less than 75 foot-pounds,
"Locking Differential" for checking the differential is not functioning
the locking differential while the car- properly. To repair the unit, the car-
rier assembly is in the car. If the rier assemblymust be removedfrom
torque required to rotate one rear the axle housing.

AXLE HAS A HIGH-
PITCHED, CHATTERING
NOISE ON TURNS
LOCKING DIFFERENTIAL
ONLY

Drive the car in a fairly tight standfor at leasttwo minutes.If the
circle, making five circles clockwise sample now has a blue tint, the lu
and five counterclockwise.This will bricant is approvedFord lubricant.
permit the lubricant to work in be- If it has a yellow tint, it is not the
tween the clutch plates. If the noise correctlubricant. Drain andrefill the
does not disappearduring the drive axle with the approvedlubricant. It
test, it is probablethat the axle does is not necessaryto flush the axle
not havetheapprovedFord lubricant, housing.

The lubricant may be checkedby After refilling the axle, drive the
draining two tablespoonfulsfrom the car in fairly tight circles clockwise
axle and mixing it with an equal andcounterclockwise.The chattering
amount of white alcohol, such as noise should disappearas soon as
rubbing alcohol. Mix the lubricant the new lubricant works in between
and alcohol thoroughly and let it the clutch plates.
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DESIRABLE PATTERN

CORRECT SHIM
CORRECT BACKLASH

TOE

COAST SIDE

GEAR TOOTH CONTACT
PATTERN CHECK

Paint the gear teeth and roll a
pattern as described under "Inspec
tion Before Disassemblyof Carrier"
in Section 3. After diignosing the
tooth pattern as explained here,
make the appropriate adjustments
as outlined in Section 2.

In making a final geartooth con
tact pattern check, it is necessary
to recognizethe fact that thereare
three different types of gear sets:
hunting, non-hunting, and partial
non-hunting.Eachtype is determined
by the ratio and the number of teeth
in the gears.Two ratiosare available
on the Thunderbird:3.00: 1 which is
of the non-hunting type: and 3.50: 1
which is of the partial non-hunting
type. Both of these types can be
identified by the paint "timing"
markson the pinion and ring gear
teeth Part 4-2, Fig. 35.

THE IDEAL TOOTH PATTERN
Fig. 2 shows the ideal tooth pat

tern. This pattern is not a rigid
standard but merely a general
norm.

In general,desirabletooth patterns
should havethe following character
istics:

1. The drive pattern should be
fairly well centeredon the tooth.

2. The coast pattern should be
centered on the tooth but may be
slightly toward the toe.

3. Some clearance between the
pattern and the top of the tooth is
desirable.

4. There should be no hard lines
wherethe pressureis high.

The individual gear set need not
conform exactly to the "ideal" pat
tern in order to he acceptable.
HUNTING GEAR SET

pinion geartooth comesinto contact
with all drive gearteeth. In this type,
several revolutionsof the drive gear
arerequiredto makeall possiblegear
combinations.

Acceptable Pattern. The drive
patternshownin Fig. 3 was rolled on
a hunting-type gear set. Since each
pinion tooth came into contactwith
each drive gear tooth, the patternis
a result of the combined tooth con
tacts. Therefore, the pattern is uni
form from tooth to tooth.

FIG. 3-Acceptable Hunting Gear
Pattern

UnacceptablePattern. An erratic
tooth patternon a hunting gear set
indicates gear runout and possible
needfor gearreplacement.

A pattern that is uniform, but off
centerindicatesa changein shim or
backlashFig. 8.

NON-HUNTING GEAR SET

In a non-huntingtype gearset, any
one pinion gear tooth comes into
contact with only a few drive gear
teeth. In this type, only one revolu

tion of the drive gear is requiredto
make all possibletooth contactcom
binations.

Acceptable Patterns. The drive
patternsshown in Figs. 4 andS were
rolled on two different non-hunting

FIG. 4-Acceptable Non-Hunting
Pattern-Center-Toe-Center

FIG. 5-Acceptable Non-Hunting
Pattern- Center-Heel-Center

DRIVE SIDE

HEEL

4-3

HEEL

FIG. 2-The Ideal Tooth Pattern
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In a hunting-typegearset, anyone
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FIG. 6-Acceptable Non-Hunting
Gear Set-Coast Pattern

type gear sets.The patternin Fig. 4
runs from the tooth center toward
the toe andthen backto center. The
patternin Fig. 5 runs from the tooth
centertowardthe heel andthen back
to center. These patterns are not
unusual for non-hunting gear sets
and are acceptable.The pattern on
anyone ring gear tooth was formed
by only one pinion tooth coming
into contact with it. Becauseof this
limited tooth contact, the non-hunt
ing pattern can be more erratic
than the hunting patternand still be
acceptable.Likewise, the coast pat
tern on a non-hunting gear set is
usually less uniform tooth to tooth
than it would be in a hunting gear
set Fig. 6.

Fig. 7 shows a pattern rolled on
another gear set. In this case, the
patternis fairly uniform from tooth
to tooth.

UnacceptablePatterns. A non-
hunting gear set should be checked
for runout and possiblereplacement
if the pattern runs from the tooth
center toward the toe and back to
centeron some gear teeth Fig. 4
while on other teeth of the same
gear,thepatternruns from the tooth
center toward the heel and back to
centerFig. 5.

A non-hunting gear set requires

a change in shimming or backlash
when its patterntendsto concentrate
towardthe heelor toe, top or bottom
of most teeth Fig. 8.

PARTIAL NON-HUNTING
GEAR SET

In a partial non-hunting type gear
set, any onepinion tooth comesinto
contact with only part of the drive
gearteeth,but more than onerevolu
tion of the drive gear is requiredto
make all possible gear tooth com
binations.

Tooth to tooth patternuniformity
will usually be in betweenthe hunt
ing and the non-hunting patterns.
Partial non-huntinggearsetpatterns
will usually be less uniform than
hunting gear set patterns,but more
uniform than non-hunting gear set
patterns.

SHIM AND BACKLASH
CHANGES

The patternsshown in Fig. 8 are
typical of gear sets that haveeither
an incorrect backlash or an incor
rect shim adjustment. Since each
gearset rolls a characteristicpattern,
the patternsin Fig. 8 should be con
sidered as typical only and should
be used as a guide rather than a
rigid standard.The drive pattern is
rolled on the convex side of the
tooth, andthe coast patternis rolled
on the concave side.

The movementof tooth contact
patterns with changes in backlash
and shimming can be summarized
as follows:

1. Thicker shim with the backlash
constant moves the pinion further
from the ring gear.

a. Drive pattern moves toward
the top of the tooth face contact
and toward the heel.

b. Coastpatternmovestoward the
top of the tooth and slightly toward
the toe.

2. Thinner shim with the back
lash constantmoves thepinion closer
to the ring gear.

a. Drive patternmovesdeeperon

FIG. 7-Acceptable Non-Hunting
Pattern-Uniform

the tooth flank contact andslightly
toward the toe.

b. Coast patternmoves deeperon
the tooth and toward the heel.

3. Decreasingbacklashmoves the
ring gear closer to the pinion.

a. Drive pattern moves slightly
lower and toward the toe.

b. Coastpatternmoves lower and
toward the toe.

4. Increasing backlash moves the
ring gear away from the pinion.

a. Drive pattern moves slightly
higher and toward the heel.

b. Coastpatternmoves higherand
toward the heel.

If the patterns are not correct,
make the changesas indicated. The
pinion need not be disassembledto
changea shim. All that is required
is to removethe pinion, bearing, and
retainer assembly,and install a dif
ferent shim. When reinstalling the
pinion andretainerassembly,be sure
that the marked tooth on the pinion
indexesbetweenthe markedteethon
the ring gear Fig. 35, Part 4-2.
Refer to "Pinion and Ring Gear
Tooth Contact Adjustment," Sec
tiOn 2.

U COMMON ADJUSTMENTS AND REPAIRS

PINION AND RING GEAR
TOOTH CONTACT ADJUSTMENT

Two separate adjustments affect
pinion and ring gear tooth contact.
They are pinion location and back
lash Fig. 9.

Individual differencesin machin

ing the carrier housing and the gear
set require a shim between the
pinion retainerand the carrier hous
ing to locate the pinion for correct
contact with the ring gear. The
original factory installed shim is of
the correct thickness for a given

original carrier and gear set assem
bly. In service, shims should be
addedor removedfrom the original
packonly as indicated by the tooth
pattern check. Adding shims moves
the pinion away from the ring gear;
removing shims moves the pinion

4-4
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‘I. BACKLASH CORRECT

0.004 THICKER
SHIM REQUIRED

TOE

FIG. 8-Typical Gear Tooth Contact Patterns Indicating Shim or Backlash Change

2. BACKLASH CORRECT
0.004 THINNER
SHIM REQUIRED

3. SHIM CORRECT
DECREASE
BACKLASH

0.004

4. SHIM CORRECT
INCREASE
BACKLASH

0.004

COAST SIDE

toward the ring gear Fig. 9.
The tooth pattern check also in

dicateswhetherthe ring gear should
be adjustedaway from or towardthe
pinion to increaseor decreaseback
lash betweenthe gears.

If the tooth pattern check indi
cates a change in backlash only,
follow the procedureunder "Back-

lash Between Ring Gear and Pin
ion." If the tooth patteril indicates
a change in shim thickness follow
the procedureunder "Pinion Loca
tion."

BACKLASH BETWEEN RING
GEAR AND PINION

1. Removethe adjusting nut locks,

loosen the differential bearing cap
bolts. Then torque the bolts to 25
ft-lbs.

2. The left adjusting nut is on
the ring gear side of the carrier.
The right nut is on the pinion side.
Loosen the right nut until it is away
from the cup. Tighten the left nut
until the ring gear is just forced into

DRIVE SIDE

HEEL

4-5

HEEL
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the pinion with no backlash. Re
check the right nut at this time to
be surethat it is still loose. Tighten
ing the left nut moves the ring
gear into the pinion to decrease
backlash, and tightening the right
nut moves the ring gear away.

3. Tighten the right nut two
notches beyond the position where
it first contactsthe bearingcup. Ro
tate the ring gear several revolu
tions in each direction while the
bearingsare loadedto seatthe bear
ings in their cups. This step is im
portant.

4. Again loosen the right nut to
release the preload. If there is
any backlash between the gears,
tighten the left nut just enough to
removethis backlash.Carefully tight-

en the right nut until it just contacts
the cup. Set preload of 2½ to 3
notches tight by the right nut. As
preload is applied from the right
side, the ring gear is forced away
from the pinion and usually results
in the correct backlash.

5. Torquethe differential cap bolts
to specification.

6. Measurethe backlashas shown
in Fig. 11. Measurethe backlashon
several teeth aroundthe drive gear.
If the measurementsvary more than
0.003 inch, thereis excessiverunout
in the gears or their mountings,
which must be corrected to obtain
a satisfactoryunit. If the backlash
is out of specification, loosen one
adjusting nut and tighten the op
positenut an equal amountto move
the drive gearaway from or toward
the pinion. When moving the ad
justing nuts, the final movement
should always be made in a tight
ening direction. For example, if
the left nut had to be loosened
one notch, loosen the nut two
notches, and then tighten it one.
This procedure makes it certain
that the nut is contacting the bear
ing cup, and that the cup cannot
shift after being put in service.

7. Again check the tooth contact
pattern. If the pattern is still incor
rect, a change in pinion location
shim thickness is indicated.

PINION LOCATION
1. Removethe retaining bolts and

the pinion and bearing retainer as
sembly from the carrier.

2. Measuretheoriginal shim thick
nesswith a micrometer. Increaseor

decreasethe shim thicknessas indi
cated by the tooth pattern check
describedin Section 1.

3. Clean the teeth on both the
pinion and ring gear so that the
timing marks are visible. Rotate the
differential and ring gear assembly
in the carrier until the markedteeth
on the ring gear are opposite the
pinion entry hole.

4. Replacethe pinion retainer 0-
ring Fig. 23, Part 4-2. Coat the
0-ring with axle lubricant before
installing. Do not roll the 0-ring
into the groove. Snap it into posi
tion.

5. Being careful not to pinch the
0-ring, install the pinion andbearing
retainerassemblyin the carrier with
the corrected shim pack. Place the
assembly in the carrier so that the
markedtooth on the pinion indexes
between the marked teeth on the
ring gear Fig. 35, Part 4-2.

In almost every caseof improper
assemblygears assembledout of
time, the noise level and proba
bility of failure will be higher than
they would be with properly as
sembled gears.

6. Install the retainer- to - carrier
mountingbolts and torqueto specifi
cations.

7. Adjust the backlashbetweenthe
ring gear and pinion as outlined in
the foregoingprocedure.

8. Make a tooth patterncheck as
outlined in Section 1. If the pattern
is still unsatisfactory,repeatthis pro
cedurechanging the shim thickness
each time until a satisfactory tooth
pattern is obtained.

B CLEANING AND INSPECTION

INSPECTION BEFORE
DISASSEMBLY OF CARRIER

The differential carrier should be
inspectedbefore any parts are re
moved from it, and it should also be
inspectedas it is disassembled.These
inspectionscan help to find the cause
of the trouble and to determinethe
corrections needed.

Mount the carrier in the holding
fixture shown in Fig. 10. Wipe the
lubricant from the internal working
parts,and visually inspect the parts
for wear or damage.

Rotate the gears to see if there
is any roughnesswhich would indi
cate defective bearings or chipped

gears.Check the gear teethfor scor
ing or signs or abnormal wear.

Set up a dial indicator Fig. 11
and check the backlash at several
points around the ring gear. Back
lash should be within specifications.

If no obvious defect is noted,
check the gear tooth contact. Paint
the gear teeth with suitable gear
marking compound,such as a paste
made with dry red lead and oil. A
mixture that is too wet will run and
smear.Too dry a mixture cannotbe
pressedout from betweenthe teeth.
As shown in Fig. 12, wrap a cloth
or rope around the drive pinion
flange to act as a brake. Rotate the
ring gear back and forth use a

4-6

FIG. 9-Pinion and Ring Gear
Tooth Contact Adjustment

FIG. 1 0-Bench Fixture for
Carrier Overhaul
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DIFFERENTIAL BEARING
CAP BOLTS

ADJUSTING
NUT LOCK

ADJUSTING
NUT

FIG. 11 -Backlash Check

box wrenchon the drive gearattach
ing bolts for a lever until a clear
tooth contactpatternis obtained.

Certain types of gear tooth con
tact patternson the ring gear indi
cate incorrect adjustment. Noise
causedby incorrect adjustmentcan
often be correctedby readjustingthe

FIG. 1 2-Gear Tooth Contact
Check

AXLE SHAFT RETAINER RING

AXLE HOUSING

GASKET

BEARING
RETAINER

FIG. 1 3-Ring Gear Runout
Check

gears.Typical patternsandtheneces
sarycorrectionsare explainedunder
"Tooth Contact Pattern Check" in
Section 1.

Gear tooth runout can sometimes
be detectedby an erratic patternon
the teeth.However, a dial indicator
should be used to measurethe run-

£1001-B out of thebackfaceof the ring gear,
as shown in Fig. 13. If this runout
exceeds specifications, disassemble
the carrier and replace necessary
parts as indicated in Part 4-2, Sec
tion 4.

PINION FRONT
BEARING

SLINGER

DEFLECTOR

E1172-E

FLAT WASHER

DRIVE GEAR ATTACHING BOLT

COVER

GEAR

PINION BEARING

THRUST WASHER

BEARING

CARRIER HOUSING

RING GEAR

PINION REAR
BEARING

PILOT BEARING

DRIVE PINION

PILOT BEARING
RETAINER

PINION

FIG. 1 4-Rear Axle Disassembled
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Loosenthe differential bearingcap
bolts, and then torque to 25 ft-lbs.
Remove the adjusting nut locks.
Carefully loosenoneof the adjusting
nuts to determineif any differential
bearing preloadremains. If at least
one notch of preload remains, the
differential bearingsmay be re-used,
provided they are not pitted or
damaged.

INSPECTION AFTER
DISASSEMBLY

Thoroughly clean all parts Fig.
14. Always use clean solvent
when cleaning bearings. Oil the
bearings immediately after cleaning
to preventrusting. Inspectthe parts
for defects. Clean the inside of the
carrier before rebuilding it. When a
scored gear set is replaced, the
axle housing should be washed
thoroughly and steam cleaned.This
can only be done effectively if the
axle shafts and shaft seals are re
moved from the housing. Inspect
individual parts as outlined below.

GEARS

Examinethe pinion and ring gear
teeth for scoring or excessivewear.
Extreme care must be taken not
to damagethe pilot bearing sur
face of the pinion.

The pattern taken during disas
sembly should be helpful in judging
if gearscan be re-used.Worn gears
cannot be rebuilt to correct a noisy
condition. Gear scoring is the result
of excessiveshockloading or the use
of an incorrect lubricant. Scored
gearscannotbe re-used.

Examinethe teeth and thrust sur
faces of the differential gears. Wear
on the hub of the differential gear
can causea "chucking" noise known
as "chuckle" when the car is driven
at low speeds.Wear of splines,thrust
surfaces,or thrust washerscan con
tribute to excessivedrive line back
lash.

BEARING CUPS AND CONE
AND ROLLER ASSEMBLIES

Check bearing cups for rings,

scores, galling, or excessivelyworn
wear patterns.Pinion cups must be
solidly seated.Check by attempting
to insert a 0.0015-inch feeler be
tween these cups and the bottoms
of their bores.

When operatedin the cups, cone
androller assembliesmust turn with
out roughness.Examine the roller
endsfor wear. Step-wearon the rol
ler ends indicatesthe bearingswere
not preloadedproperly or the rollers
were slightly misaligned.

If inspection reveals either a de
fective cup or a defective cone and
roller assembly,both parts should
be replacedto avoid early failure.

DIFFERENTIAL BEARING
ADUSTING NUTS

Temporarily install the bearing
capsand test the fit of the adjusting
nuts in their threads. The nuts
should turn easily when the capsare
tightened to 25 ft-lbs. The faces of
the nuts that contactthebearingcups
must be smoothand square.Replace
the nuts or examinethe threadsin
the carrier if their fit is not proper.
Be sure that the bearing caps and
adjusting nuts are on the side ‘they
were machined to fit. Observethe
punchmarksand scribemarksmade
during disassembly.

U-JOINT FLANGE

Be surethat the earsof the flange
havenot beendamagedin removing
the drive shaft or in removing the
flange from the axle. The end of the
flange that contacts the oil slinger
as well as the flat surface of the
pinion nut counterbore must be
smooth. Polish these surfaces if
necessary. Roughness aggravates
backlashnoises,and causeswear of
the slinger and pinion nut with a
resultantloss in pinion bearingpre
load.

PINION RETAINER

Be sure that the pinion bearing
cups are seated.Remove any chips
or burrs from the mounting flange.
Clean the groove for the 0-ring seal

and all lubricant passages.If the
cups are removed, examine the
bores carefully. Any nicks or burrs
in thesebores must be removed to
permit proper seating of the cups.

CARRIER HOUSING

Make sure that the differential
bearing bores are smooth and the
threads are not damaged. Remove
anynicks or burrs from the mount
ing surfacesof the carrier housing.

DIFFERENTIAL CASE

Make sure that the hubs where
the bearings mount are smooth.
Carefully examine the differential
case bearing shoulders,which may
have been damagedwhen the bear
ings were removed.The bearingas
semblieswill fail if they do not seat
firmly against the shoulders. Check
the fit free rotation of the differ
ential side gears in their counter-
bores. Be sure that the mating sur
faces of the two parts of the case
are smooth and free from nicks or
burrs.

LOCKING DIFFERENTIAL
PARTS

Inspect the clutch plates for un
even or extreme wear. The dog-
earedclutchplatesmustbe free from
burrs, nicks, or scratches which
could causeexcessiveor erraticwear
to the bonding material of the in
ternally splined clutch plates.The in
ternally splined clutch plates should
be inspected for condition of the
bond, bonding material, and wear.
Replace the bonded plates if their
thicknessis less than 0.085 inch or
if the bondedmaterial is scored or
badly worn. Inspect the bonded
plate internal teeth for wear. Re
place them, if excessivewear is evi
dent.

Examine all thrust surfaces and
hubs for wear. Abnormal wear on
these surfaces can contribute to a
noisy axle. Bondedplates should be
replaced as a set only.

Inspect the Belleville spring for
proper free height of ¼ inch.
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fl DESCRIPTION AND OPERATION

DIFFERENTIAL PINION

TAPERED ROLLER BEARINGS

CONVENTIONAL AXLE

DESCRIPTION

The rear axle is of the banjo
housing,hypoid gear removablecar
rier type, in which the centerline of
the pinion is mounted below the
centerlineof the ring gear Fig. 1.

The integral pinion gearand shaft
and the pinion bearings are as
sembled in a pinion retainer, which

is bolted to the carrier. In this axle,
the pinion is straddlemounted; that
is, the pinion is supportedby bear
ings both in front of and to the rear
of the pinion gear. Two opposed
tapered roller bearings support the
pinion shaft in front of the pinion
gear. A straight roller pilot bear
ing supportsthe pinion shaft at the
rear of the pinion gear. Pinion and
ring gear tooth contact is adjusted

by shims betweenthe pinion retainer
and the carrier housing.

The differential assemblyis mount
ed on two opposed tapered roller
bearings,which are retained in the
carrier by removablecaps. The en
tire carrier assemblyis bolted to the
axle housing.

Ball bearingassembliesrear wheel
bearings are pressedonto the outer
endsof the axleshaftsandset in the

LEFT-HAND AXLE SHAFT

DRIVE GEAR

RIGHT-HAND AXLE SHAFT

DRIVE PINION

PINION PILOT BEARING

FIG. 1 -Rear Axle Assembly

/
PINION BEARING RETAINER

El 377-A
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outer endsof the axlehousing.These
bearings support the semi-floating
axle shafts at the outer ends. The
inner ends of the shafts spline to
the differential side gears. Bearing
retainer plateshold the shafts in the
housing. The left and right axle
shafts are not interchangeable,be
causethe left axle shaft is shorter
than the right.

A metal tag stamped with the
model designationand gear ratio is
securedto the axle underone of the
carrier-to-housingbolts. The first five
spaceson the top line are reserved
for the model designation. On the
Thunderbird,for example,thedesig
nation WCD-E signifies a conven
tional axle with a 2-pinion differen
tial, a 9-inch diameter ring gear, a
3: 1 ratio, and large sizewheel bear
ings. It is important, therefore, to
usethemodel designationfor obtain
ing thecorrectreplacementparts.

OPERATION
The rearaxle drive pinion receives

its power from the engine through
the transmissionanddrive shaft.The
pinion gear rotates the differential
case through engagementwith the

ring gear, which is bolted to the
case outer flange. Inside the case,
two differential pinion gears are
mounted on the differential pinion
shaft which is pinned to the case.
Thesepinion gearsareengagedwith
the side gears, to which the axle
shafts are splined. Therefore, as the
differential caseturns, it rotatesthe
axle shafts and rear wheels. When
it is necessaryfor one wheel and
axle shaft to rotate faster than the
other, the faster turning side gear
causes the pinions to roll on the
slower turning side gear to allow
differential action between the two
axle shafts.

LOCKING DIFFERENTIAL AXLE

DESCRIPTION

The axle assembly,except for the
differentialcaseandits internal com
ponents, is identical to the conven
tional axle.

A constant-friction locking dif
ferential, which employs automatic
transmission-type clutch plates to
control differential action, is avail
ableas optional equipmentFig. 2.

Four dog-earedsteel clutch plates

arelockedinto the differential cover.
Three bronze, bonded clutch plates
aresplined to a clutch hub which, in
turn, is splined to the left-hand axle
shaft. A Belleville spring washer
maintains a constant pressure be
tween the steel and bonded clutch
plates so that the clutch is always
engaged.

OPERATION
The pressurebetweenclutchplates

opposes differential action at all
times. When the car turns a corner
the clutch "slips" allowing normal
differential action to take place.
Under adverse weather conditions,
whereoneor both wheelsmay be on
a low-tractionsurfacesuch as snow,
ice or mud, the friction betweenthe
clutch plateswill transfer a portion
of the usable torque to the wheel
with the most traction. Thus, the
wheel that is on ice or snowwill not
spin, but will have a tendency to
operate with the opposite wheel in
a combined driving effort.

When performing the following
procedures,referto Part4-1, Section
3 for cleaning and inspectionpro
cedures.

U IN-CAR ADJUSTMENT AND REPAIR

When performing the following
proceduresrefer to Part 4-1, Sec
tion 2, for cleaning and inspection
instructions.

REAR AXLE SHAFT, WHEEL
BEARING, AND OIL SEAL
REPLACEMENT

The rear axle shafts, wheel bear
ings, and oil seals can be replaced
without removingthe differential as-

‘E1364-B

sembly from the axle housing.

1. Removethe wheelandtire from
the brakedrum.

2. Remove the nuts that securethe
brakedrum to the axle flange, and
then remove the drum from the
flange.

3. Working through the hole pro
vided in the axle shaft flange, re
movethe nuts that securethe wheel
bearingretainer.Then pull the axle
shaft assemblyout of the axlehous
ing Fig. 3. Install onenut to hold
the brake carrier plate in place
after the axle shaft is removed.

chisel in several places.It will then
slide off easily.

5. Remove the bearing fr*n the
axle shaft with the tool shown in
Fig. 4.
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4. If the rear wheel bearing is to
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6. Inspect the machined surface
of the axle shaft and the axle hous
ing for rough spots or other irregu
larities which would affect the seal
ing action of the oil seal. Carefully
removeanyburrs or rough spots.

7. Lightly coat the wheel bearing
bores with ball joint grease.

8. Pressa new rearwheel bearing
on the axle shaft Fig. 5. Be sure
that the inner race of the bearing
is supported by the tool as the
shaft is pressedthrough the bear
ing. The bearing should seat firmly
against the shoulder on the shaft.

9. Adjust the sametool to support
the bearing inner retainer,and then
pressthe shaft through the retainer
until the retainer seatsfirmly against
the bearing.

10. Whenever a rear axle shaft
is removed, the oil seal must be
replaced. Remove the seal with tool
1 175AB. Soak new seals in SAE 10
oil for ½ hour before use. Install
the new sealwith tool 1177 or 4245-
B. Wipe a small amount of an oil
resistantsealeron the outer edgeof
the seal beforeit is installed.Do not
put sealeron the sealing lip.

11. Removethe retaining nut and
brakecarrier plate, place a new gas
ket on eachside of the brakecarrier
plate, and install the carrier plate
again. Carefully slide the axle shaft
into the housing so that the rough
forging of the shaft will not damage
the oil seal. Startthe axle splines into
the side gear,and push the shaft in
until the bearing bottoms in the
housing.

12. Install the bearingretainer and
the nuts that secureit. Torque the
nuts to specification.

13. Install the brakedrum andthe
drum retaining nuts.

14. Install the wheel and tire on
the drum.

DRIVE PINION OIL SEAL
REPLACEMENT

The drive pinion oil seal can be
replaced without removing the dif
ferential carrier assembly from the
axle housing.Soak new sealsin SAE
10 oil for ½ hour before use.

1. Make scribemarkson the drive
shaft end yoke and the axle U-joint
flange to insure proper position of
the drive shaft at ass.mblyFig. 6.
Disconnectthe drive shaft from the
axle U-joint flange. Be careful to
avoid dropping the looseuniversal
joint bearing cups. Hold the cups
on the spider with tape. Mark the
cups so that they will be in their
original position in relation to the
flange when they are assembled.Re
move the drive shaft from the trans
mission extension housing. Install
tool T61L-7657-B in the transmis
sion extension housing to prevent
transmissionleakage.

2. Make punchmarks on the end
of the pinion shaft, the pinion shaft
nuts, and the U-joint flange inner
surfacefor realignment.While hold
ing the flange with the tool shown
in Fig. 7, removethe integral pinion
nut and washer.

3. Clean the pinion bearing re
tainer around the oil seal. Place a
drain panunderthe seal,or raise the
front of the car higherthan the rear.

4. Using the tool shown in Fig. 8,
removethe U-joint flange.

5. Using the tool shownin Fig. 9,
removethe drive pinion oil seal.

6. Cleanthe oil sealseat.

7. Coat the outer edgeof the new
seal with a small amount of oil re
sistant sealer. Do not put any of
the sealer on the sealing lip. Install
the seal in the retainer, using the
tool shown in Fig. 32.

8. Align the U-joint flange spline
mark with the pinion shaft spline

mark andinstall the flange using the
tool shown in Fig. 33.

9. Install the integral retainingnut
and washer on the pinion shaft.
Tightenthe nut until thepunchmark
on the nut is aligned with thepunch
markson the endof the pinion shaft
and on the inner surface of the U-
joint flange.

10. Tighten the nut an additional
¼ turn beyondthe alignmentmarks.
Hold the flange with the tool shown
in Fig. 6 while the nut is being tight
ened.

11. Remove tool T61L-7657-B
from the transmission extension
housing.Install the front end of the
drive shaft on the transmissionout
put shaft.

12. Connect the rear end of the
drive shaft to the axle U-joint flange,
aligning the scribe marks made on
the drive shaft end yoke and the
axle U-joint flange Fig. 6.

13. Check the lubricant level, and
add whatever amount of specified
lubricant is necessary.

REMOVAL AND INSTALLATION

CARRIER ASSEMBLY

REMOVAL

1. Raise the car on a hoist and
removethe two rear wheel and tire
assemblies.

2. Remove the two brake drums
3 tinnerman nuts at each drum

from the axle shaft flange studs. if
difficulty is experiencedin removing
the drums,backoff the brake shoes
as explainedin Part 2-2.

3. Working through the hole pro
vided in each axle shaft flange, re
move the nuts that securethe rear
wheel bearingretainer.Pull eachaxle

shaft assemblyout of the axle hous
ing Fig. 3. Install a nut on oneof
thebrakecarrier plate retainingbolts
to hold the plate to the axle housing
after the shaft has been removed.
Whenever a rear axle shaft is re
moved the wheel bearing oil seal
must be replaced. Remove both
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sealswith tool 1 175AB.
4. Make scribe markson he drive

shaft end yoke and the axle U-joint
flange to insure proper position at
assembly.Disconnectthe drive shaft
at the rear axle U-joint. Hold the
cups on the spiderwith tape. Mark
the cups so that they will be in their
original position in relation to the
flange when they are assembled.Re
move the drive shaft from the trans
mission extension housing, and in
stall tool T6IL-7657-B in the hous
ing.

5. Place a drain pan under the
carrier and housing,removethe car
rier retaining nuts, and drain the
axle. Remove the carrier assembly
from the axle housing.

DRIVE SHAFT END YOKE

SCRIBE MARKS E1351-A

FIG. 6-Drive Shaft-to-Axle
U-Joint Connection

INSTALLATION

1. Clean the axle housing and
shaftsusing keroseneand swabs.To
avoid contamination of the grease
in the sealed ball bearings,do not
allow anyquantity of solvent directly
on the wheel bearings. Clean the
mating surfacesof the axle housing
and carrier.

2. Position the differential carrier
on the studs in the axle housing
using a new gasketbetweencarrier
and housing. Install the carrier-to-
housing retainingnuts, and torqueto
specifications.

3. Removetool T6IL-7657-B from
the transmission extensionhousing.
Position the drive shaft so that the
front U-joint slip yoke splines to the
transmissionoutput shaft.

4. Connectthe drive shaft to the
axle U-joint flange, aligning the
scribe marks made on the drive
shaft end yoke and the axle U-joint
flange during the removal procedure
Fig. 6. Install the U-bolts andnuts
and torque to specifications.

5. Soak two new rearwheel bear
ing oil seals in SAE 10 oil for ½

hour before installation. Wipe a
small amount of oil-resistant sealer
on the outer edgeof eachseal before
it is installed. Do not put any of
the sealeron the sealing lip. In
stall the oil seals in the ends of the
rearaxle housing with tool 1177 or
4245-B.

6. Install the two axle shaft as
semblies in the axle housing. The
shorter shaft goes into the left side
of the housing.

When installing an axle shaft,
place a new gasket on each side of
the brakecarrier plate and carefully
slide the axle shaft into the housing
so that the rough forging of the
shaft will not damagethe oil seal.
Start the axle splines into thediffer
ential side gear, and then push the
shaft in until the bearingbottoms in
the housing.

7. Install the bearing retainerson
the attachingbolts on the axle hous
ing flanges. Install the nuts on the
bolts andtorque to specifications.

8. Install the two rearbrakedrums
and the drum retaining nuts.

9. Install the rear wheel and tire
assemblies.

11. Fill the rearaxle with specified
lubricant.

AXLE HOUSING

REMOVAL

1. Remove the carrier assembly
from the axle housing as outlined in
the foregoing procedure.

2. Position safetystandsunder the
rearframemembers

3. Disengagethe brake line from
the clips that retain the line to the
axle housing.

4. Disconnectthe vent tube from
the rear axle housing.

5. At eachrear spring, removethe
anti-rattle coil type spring that
retains the parking brake cable to
the spring.

6. Removethe brakecarrier plate
assembliesfrom the axle housing,
and support them with wire. Do not
disconnectthe brake line. tion.

7. Disconnect each rear shock
absorber from the spring clip plate
andposition out of the way.

8. Lower the rear axle slightly to
reducesome of the spring tension.

At each rear spring remove the
spring clip U-bolt nuts, spring
clips, and spring clip plate. Remove
the spring lower insulator and re
tainer. See Part 3-2.

9. Remove the rear axle housing
from under the car.

INSTALLATION

1. Install new rear wheel bearing
oil seals in the ends of the rearaxle
housing with tool 1177 or 4245-B.
New sealsshould be soakedin SAE
10 oil for ½ hour before use.

2. Position the rear axle housing
on the rear springs. Position the
spring upper insulators and retainers
betweenthe axle housingandsprings
with the retainerflange forward.

3. Install the lower insulators and
insulator retainers flange to the
rear, and then install the spring
clips U-bolts, spring clip plate,
and nuts. Torque the spring clip
nuts evenly to specifications.Make
sure that the lower insulator re
tainer contacts the upper retainer.

4. If a new axle housing is being
installed, remove the bolts that re
tain the brake carrier plates and
bearing retainer from the old hous
ing flanges. Position the bolts in the
new housing flanges to hold the
brake carrier plates in position. In
stall the carrier plates with new
gasketsto the axle housing flanges.

5. Connect the vent tube to the
axle housing.

6. Position the brake line to the
axle housing, and secure with the
retaining clips.

7. Raisethe rear axle housing and
springs enough to allow connecting
the rear shock absorbers to the
spring clip plates. Connectthe lower
stud of each shock absorberto its
spring clip plate, and install the
bushing, washer, and nut on the
stud. Be sure the spring clip plate
is free of burrs. Tighten the nut to
specified torque.

8. Install the brake cable anti-
rattle springs.

9. Install the carrier assembly,and
the two axle shaft assembliesto the
axle housing as outlined in this sec

10. Install the two rear brake
drums and the drum retaining nuts.

rear wheel and
and adjust the

10. If
backed
outlined

the rear brake shoeswere
off, adjust the brakes as
in Part 2-2.

11. Install the
tire assemblies,
brakes.
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D MAJOR REPAIR OPERATIONS

Mount the carrier in a holding
fixture, and performthe "Inspection
Before Disassemblyof Carrier" as
explained in Part 4-1, Section 2.
Then disassemblethe carrier as out
lined in the following procedures.

REMOVAL OF DIFFERENTIAL
CASE AND DRIVE PINION
FROM CARRIER

1. Mark the differential bearing
cap and the mating bearing support
with punch marks to help position
the parts properly during assembly
of the carrier.Also, mark oneof the
bearingadjusting nuts and the car
rier with scribe marks for proper
location during assembly.

2. Removethe adjustingnut locks,
bearing caps, and adjusting nuts.
Then lift the differential assembly
out of the carrier.

3. Turn the carrier housing up
right, and remove the pinion shaft
nut Fig. 7. Then remove the U-
joint flange Fig. 8.

4. Remove the seal Fig. 9 and
the slinger.

5. Remove the pinion, bearing
and retainer assemblyfrom thecar
rier housing. Measure the shim
thicknesswith a micrometer.Record
this original shim thickness.If a new
gear set is installed during assembly,
a new shim will have to be installed.
The original shim thickness is one
of the factors necessaryin calculat
ing the newshim thickness.Extreme
care must be taken not to damage

DISASSEMBLY OF
CONVENTIONAL
DIFFERENTIAL CASE

1. If the differential bearings are
to be removed,use the tool shown
in Fig. 10.

2. Removethe bolts that attach the
ring gear to the differential case.
Pressthe ring gear from the caseor
tap it off with a soft-facedhammer.

3. With a drift, drive out the
differential pinion shaft lock pin
Fig. 11, and separatethe 2-piece
differentialcase.

4. Drive out the pinion shaft Fig.
25 with a brassdrift. Remove the
gearsandthrust washers.

DISASSEMBLY OF LOCKING
DIFFERENTIAL CASE

1. Remove the differential case
from the carrier and remove the
bearingsas shown in Fig. 10.

2. Place the differential case in a
hydraulicpress,and applyaboutone
ton pressureacrossthe casebearing
hubs while removing the ring gear
attachingbolts. This procedurewill
contain thespring pressurebetween
the differential caseand cover until
after the bolts aremoved, andthere
by preventstripping of the threads.

3. Releasethe hydraulicpressram,
and remove the differential case
cover.

4. Remove the Belleville spring
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FIG. 7-Pinion Shaft Nut Removal FIG. 8-U-Joint Flange Removal

DISASSEMBLY the mounting surfaces of the re
tainer and carrier.

FIG. 9-Pinion Seal Removal

DIFFERENTIAL
BEARING

TooI-T57L-4220-4

FIG. 10-Differential Bearing
RemovalFig. 12.
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5. Removethe steel andthe bond
ed clutch plates.

6. Remove the differential clutch
hub, side gear,andthrust washer.

7. Removethe ring gear from the
differential case.

8. Drive out the differential pinion
shaft lock pin.

9. With a brassdrift, drive out the
differential pinion shaft. Then re
movethe pinion gears, theotherside
gear, and thrust washers.

DIFFERENTIAL
CASE

/
r

DIFFERENTIAL
PINION SHAFT E1174-A

FIG. 11 -Differential Pinion
Shaft Lock Pin Removal

DISASSEMBLY OF DRIVE
PINION AND BEARING
RETAINER

1. Place a protective sleevehose
on the pinion pilot bearing surface.
Pressthe pinion and rearbearingas
sembly out of the pinion front bear
ing coneandretainerFig. 13. Sep
arate the front bearing cone from
the retainer.

2. Press the pinion out of the rear
bearingcone Fig. 14.

PARTS REPAIR OR
REPLACEMENT

Clean and inspectall the parts as
outlined in Part 4-1, Section 2. Be
fore assemblingthe carrier, repairor
replaceall parts as indicatedby the
inspection.

The principal replacementoper
ations are covered in the following
procedures.All other repair or re
placementoperationsare performed
during "Cleaning and Inspection"
Part 4-1, Section 3, or during the
"Assembly" in this section.

PILOT BEARING

1. Remove the pilot bearing as
shownin Fig. 15. Drive out the pilot
bearing and the bearing retainer
together.

2. Drive the new bearing in until

it bottomsFig. 16.
3. Using the same tool install a

new pilot bearingretainer with the
concave side up.

PINION BEARING CUPS
Do not removethe pinion bear

ing cups from the retainer unless
the cups are worn or damaged.
The flange andpilot of the retainer
aremachinedduringmanufactureby
locatingon thesecups after they are
installed in their bores. If the cups
areworn or damaged,they shouldbe
replaced. Remove the old cups as
shown in Figs. 17 and 18.

Install the new cups as shown in
Figs. 19 and 20.

After the new cups are installed,
make sure they areseatedin the re
tainer by trying to insert a 0.0015-
inch feeler gauge betweenthe cup
and the bottom of the bore. When
ever the cups are replaced,thecone

androller assembliesshould also be
replaced.

DRIVE PINION AND GEAR SET

When replacing a ring gear and
pinion note that the original factory
installedshim is of thecorrectthick
ness to adjust for individual varia
tions in both the carrier housing
dimension and in the original gear
set dimension. Therefore, to select
the correct shim thickness for the
new gear set to be installed, follow
thesesteps:

1. Measure the thickness of the
original shim with a micrometer.

2. Note the shim adjustmentnum
ber on both the old pinion andthe
new pinion. Each pinion gear is
markedwith an adjustmentnumber
such as the + 1 marking in Fig. 21.

3. Refer to specifications for the
correct amount of shim thickness
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FIG. 1 2-Locking Differential Assembly
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FIG. 1 3-Pinion Front Bearing
Cone Removal

FIG. 14-Pinion Rear Bearing
Cone Removal
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E1020-A

FIG. 1 5-Pilot Bearing Removal

FIG. 1 6-Pilot Bearing
Installation

FIG. 1 7-Pinion Front Bearing
Cup Removal

FIG. 19-Pinion
Cup Installation

FIG. 20-Pinion Rear Bearing
Cup Installation

change. The amount that is shown
under the old pinion shim adjust
ment number and in line with the
new pinion numberis the amount of
change that should be made to the
original shim thickness.

If the old pinion is marked+4, for
example, and the new pinion is

MARKING FOR INDIVIDUAL VARIATION

FIG. 2 1 -Pinion and Ring Gear
Markings

Press Ram

Fiber Block

FIG. 22-Pinion Rear Bearing
Cone Installation

marked -2, the table indicates that
0.006 inch of shim stock should be
removed from the original shim
pack.

If the original shim packwaslost
or if a new carrier housing is being
installed, substitute a nominal 0.020
inch shim for the original, and fol
low the foregoing procedure for a
trail build-up. If any further shim
changeis necessary,it will be indi
catedin the tooth patterncheck.

A new ring gear and pinion
should always be installed in an axle
as a matchedset never separately.
Be sure that the same matching
number appears on both the drive
pinion and the ring gear.Note the
number"170" in Fig. 21.

4. After determining the correct
shim thickness as explained in the
foregoing steps, install the new pin
ion and ring gear as outlined under
"Assembly."
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FIG. 23-Pinion and Bearing Retainer
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FIG. 24-Pinion Front Bearing
Installation

DIFFERENTIAL CASE, BEAR
INGS AND RING GEAR

If the ring gear runout check
before disassemblyexceededspecifi
cations,the condition may be caused
by a warped gear, a defective case,
or by excessively worn differential
bearings.

To determinethe causeof exces
sive runout proceedas follows:

1. Assemblethe two halvesof the
differential casetogetherwithout the
ring gear, and pressthe two differ
ential side bearingson the casehubs.

2. Place the cups on the bearings
and set the differential case in the
carrier.

3. Install the bearingcapsand ad
justing nuts as outlined in steps 11
thru 14 under "Assembly of Drive
Pinion and Differential Case to
Carrier" in this section.

4. Tighten theright nut two notch
es beyond the position where it first
contactsthe bearingcup. Rotatethe
differential case several revolutions
in eachdirection while the bearings

THRUST WASHER
PINION SHAFT141

are loaded to seat the bearings in
their cups. This step is important.

5. Again loosen the right nut to
release the preload. Check to see

REAR BE,&RING PILOT
BEARING
RETAINER

SHIM

Press Rom

Tool-
T57L-462 1-B

-

PILOT
BEARING

E1244-C

Fiber Block

Tool-
T57L-46 14-A

/

.4

/

FIG. 25-Assembly of Differential Case

Dowel Pins FOR CLUTCH PLATE ALIGNMENT
DURING AS /16 x 2 INCH

FIG. 26-Differential Bearing
Installation FIG. 27-Clutch Plate Installation
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that the left nut contactsthe bearing
cup, and then set a preload of 2½
to 3 notches tight at the right-hand
nut.

6. Check the runout of the differ
ential caseflange with a dial indica
tor. If the runout does not now ex
ceedspecifications,install a newring
gear.If the runout still exceedsspec
ifications, the ring gear is true and
the trouble is due to either a defec
tive caseor worn bearings.Continue
with steps 7 through9 which follow.

7. Remove the differential case
from the carrier and remove the
side bearings from the case.

8. Install new bearings on the
case hubs, and again install the
differential assembly in the carrier
without the ring gear.

9. Check the case runout again
with the new bearings.If the runout
is now within limits, the old bear
ings were excessivelyworn. Use the
new bearings for assembly. If the
runout is still excessive, the case
is defectiveand should be replaced.

ASSEMBLY

Perform the "Inspection After
Disassembly" as explained in Part
4-1, Section 2. Repair or replace
parts as indicatedby the inspection,
and assemblethe carrier as outlined
in the following procedures.

ASSEMBLY OF DRIVE PINION
AND BEARING RETAINER

1. Install the drive pinion rear
bearingconeand roller on the pinion
shaft Fig. 22. Place a new spacer
on the pinion shaft Fig. 23.

2. Place the bearing retainer on
the pinion shaft, and install the front
bearing cone and roller. Press the
front bearing cone and roller into
position as shown in Fig. 24. Be
careful not to crush the bearing
spacer.

3. Lubricate the 0-ring with axle
lubricantandinstall it in its groove in
the pinion retainer.Be careful not to
twist it. Snapthe0-ring into position.

ASS!MBLY OF CONVEN
TIONAL DIFFERENTIAL CASE

1. Place a side gear and thrust
washer in the differential case bore
Fig. 25. Lubricate all differential
parts liberally with axle lubricant
during assembly.

2. With a soft-face hammer, drive
the pinion shaft into the case only

far enoughto retain a pinion thrust
washerand pinion gear.

3. Place secondpinion and thrust
washer in position, and drive pinion
shaft into place. Carefully line up
the pinion shaft lockpin holes.

4. Place the side gear and thrust
washer in position Fig. 25, and
install the cover of the differential
case. Install the lockpin. A pinion
or axle shaft spline can be inserted
in the side gear spline to check for
free rotationof the differential gears.

5. Insert two TA; N.F. bolts two
inches long through the differential
caseflange, andthreadthem threeor
four turns into the ring gear as a
guide in aligning the ring gear bolt
holes. Press or tap the ring gear
into position.

6. Install and tighten the ring
gear bolts and washersevenly, and
torque them alternately across the
gearto specification.

7. If the differential bearingshave
been removed, press them on as
shown in Fig. 26.

ASSEMBLY OF LOCKING
DIFFERENTIAL CASE

1. Place the inner side gear and
thrust washerin the differential case
Fig. 12. Lubricate all parts lib
erally with axle lubricant during
assembly.

2. With a soft-faced
drive the pinion shaft into
only far enough to retain
thrust washer and pinion gear.

3. Place the second pinion and
thrust washer in position, and drive
the pinion shaft into place. Care
fully line up the pinion shaft lock
pin holes.

4. Install the pinion shaft lock pin.
The lock pin must not extend be
yond the surface of the case.

hammer,
the case
a pinion

FIG. 29-Differential Cover
Installation

5. Insert two 2-inch /16 N.F.
bolts through the differential case
flange, and thread them three or
four turns into the ring gear as a
guide in aligning the ring gear bolt
holes. Pressor tap the ring gearinto
position.

6. Clamp the differential case in
a soft-jawed vise. Install the differ
ential outer side gear on the differ
ential pinion gears. Place the clutch
hub on the side gear. Place the
thrust washeron the hub Fig. 27.

7. To align the clutch plates dur
ing assembly,insert two /16 x 2-inch
dowel pins into the differential case.
Place a steel plate on the diffetential
case so that the slots in the locating
tabs straddle the dowel pin Fig.
27. Lubricate ;ll the locking dif
ferential parts with axle lubricant
so that an accurate torque check
can be made.

8. Place a bonded plate on the
steel plate. Make sure the bonded
plate inner spline teeth properly en
gage the hub spline. Assemble the
remaining plates: a steel plate, a
bonded plate, a steel plate, a bonded
plate, and lastly a steel plate.

9. Place the Belleville spring on
the top steel plate. The Belleville
spring is assembledwith concaveside
down Fig. 28. Carefully centerthe
Belleville spring so that it will fit into
the cover.

10. Place the differential case
cover on the case Fig. 29. Start
the ring gearbolts.

11. Tighten the bolts evenly and
alternately across the diameter of
the ring gear. As the bolts are
tightenedthe Belleville spring is com
pressedand the differential caseand
cover are pulled together.

BELLEVILLE SPRING
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FIG. 28-Bellevilla Spring
Installation
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Check

12. Remove the dowel pins.
13. Torque the case to ring gear

bolts to specifications.
14. Check the torque required to

rotate one side gear while the other
side gear is held Fig. 30. Ignore
the torque required to start the side
gearturning. The torque requiredto
keep it moving steadily should be
between 155 and 195 ft-lbs, if new
clutch plates were installed. The
torque should be over 75 ft-lbs, if
the original clutch plates were in
stalled. If the requiredtorque is not
within these limits, check for im
properassembly.

15. Install the side bearingson the
differential caseas shown in Fig. 26.

ASSEMBLY OF DRIVE PINION
AND DIFFERENTIAL CASE
TO CARRIER

1. Place the proper shim on the
carrier housingandinstall the pinion
and retainer assembly,being careful
not to pinch the0-ring Fig. 31.

2. Install the pinion retainer bolts.
Torque the bolts to specification.

3. Place the slinger over the pin
ion shaft and againstthe front bear
ing.

4. Coat the outside edgeof a new
oil seal with a small amount of oil
resistantsealer. Do not put sealer
on thesealinglip. Install the oil seal
in the bearing retainer Fig. 32.
Soak new seals in SAE 10 oil for
½ hour before use.

5. Install the U-joint flange Fig.
33.

6. Start a new integral nut and
washeron the pinion shaft.

7. Hold the flange with the tool
shownin Fig. 7, and torque thepin
ion shaft nut to 175 ft-lbs. Do not
exceed175 ft-lbs at this time.

8. Check the pinion bearing pre
load as shown in Fig. 34. Correct
preload will be obtained when the
torque required to rotate the pinion
in the retainer is as specified in Part
4-3. If the torque requiredto rotate

the pinion is less than specified,
tighten the pinion shaft nut a little
at a time until the properpreload is
established.Do not overtighten the
nut. If excessivepreload is obtained
as a result of overtightening, it will
be necessaryto replacethecollapsi
ble bearingspacer.
Do not back off the pinion shaft
nut to establish pinion bearing
preload If the torqueon the pinion
shaft nut is less than 175 ft-lbs after
bearingpreloadis established,a new
collapsible spacermust be used.

9. Turn the carrier housing 180’
around in the holding fixture and
wipe a thin coating of lubricant on
the differential bearingbores so that
the differential bearing cups will
move easily.

10. Placethe cupson thedifferen
tial bearings,andassemblethediffer
ential case and drive gear assembly
in the carrier so that the marked
tooth on the pinion indexesbetween
the markedteeth on the drive gear
as shown in Fig. 35.

In almost every case of im
proper assembly gears assembled
out of time, the noise level and
probability of failure will be high
er than they would be with prop
erly assembledgears.

11. Slide the assembly along the
boresuntil a slight amount of back
lash is felt betweenthe gear teeth.

12. Set the adjusting nuts in the
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Tool-

J
El l92.C

FIG. 30-Differential Torque

Tool-T58L-4676-A

El 196-A

FIG. 3 1 -Pinion and Retainer Installation FIG. 32-Oil Seal Installation
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CARRIER HOUSING

bores so that they just contact the
bearing cups. The nuts should he
engagingabout the same number of
threadson eachside.

13. Carefully position the bearing
capson the carrier. Match themarks
made when the caps were removed.

14. Install the bearing cap bolts
andalternatelytorque them to 70-80
ft-lbs.

15. If the adjusting nuts do not
turn freely as the cap bolts are tight
ened, remove the bearing caps and
again inspect for damaged threads
or incorrectlypositionedcaps.Tight
eningthe bolts to the specifiedtorque
is done to be surethat the cups and
adjustingnuts are seated.Loosen the
cap bolts, and torque them to only
25 ft-lbs beforemaking adjustments.

16. Adjust the backlash between
the ring gear and pinion as outlined
in Part 4-I, Section 2.

17. Be sure to make a final tooth
pattern check before installing the
carrier assemblyin the axle housing.

Tool- 4858-E
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UNIVERSAL
JOINT

FLANGE

DIRECTION OF
ROTATION

UNIVERSAL
JOINT FLANGE

FIG. 33-U-Joint Flange Installation FIG. 34-Pinion Bearing Preload Check

-I
IN WHICH GEARS WERE LAPPED

FIG. 35-Gear Set Timing Marks



ADJUSTMENTS TORQUE LIMITS Ft-lbs

Differential Bearing Cap Bolts 70.85

Differential Bearing Adjusting Nut Lock Bolts 12-25

Carrier to Housing Stud Nuts 30-40

Pinion Retainer to Carrier Bolts 3045

Drive Gear Attaching Bolts 65-80

Rear Axle Shaft Bearing Retainer Nuts 30-35

Rear Spring Clip U-Bolt Nuts 60-70

Shock Absorber-to-Spring Clip Plate 15-25

Minimum Torque Required to Tighten Pinion Nut to Obtain
Correct Pinion Bearing Preload 175

New Bearings & New Seal 22-32 in-lbsPinion Bearing Preload Used Bearings & New Seal 10-14 in-lbs

Differential Bearing Preload 2½-3 Notches Tight

4-20

PART
4-3 SPECIFICATIONS

REAR AXLE RATIOS, GEAR AND CODE IDENTIFICATION

Identification
Tag

Gar

es
Type of

Differential
Axle
Ratio

No. of Teeth Type of
Gear SetRing Gear Pinion

WCD-E 9 Conventional
3.00:1 30 10 Non-Hunting

WDE-B 9
-

Locking

WCD-F 9 Conventioal 3.50:1 35 10 Partial Non-Hunting

LUBRICANT

Ford Specification Ford Part No. Capacity
M2C57.A* C2AZ-19580-D 5 Pints Approx.

*For all cars equipped with Equa-Lock axles, regardless of engine size, use M-2C5O-B, plus 1
ounce of M-2C58-A C1AA-19B546-A additive per pint of M-2C50-B 4 oz. for complete refill.
SAE 90 grade lubricants are recommended for all temperatures above -25° F. For temperatures
below -25° F, the same type of lubricant, but of an SAE 80 grade, should be used.

REAR AXLES WITH LOCKING DIFFERENTIAL
TORQUE CHECK

Minimum Torque Required to Turn Axle Shaft and Side Gear With One Wheel on the Ground 15 ft-lbs

With New Clutch Plates 155-195 ft-lbs
Bench Check After Assembly . . -

75 ft-lbs Minimum

Description Inches

Backlash Between Drive Gear and Pinion 0.004-0.009

Maximum Backlash Variation Between Teeth 0.003

Maximum Runout of Backface of Drive Gear as Assembled 0.003

Differential Side Gear Thrust Washers Thickness 0.030-0.032

Differential Pinion Gear Thrust Washers Thickness 0.030-0.032

Nominal Pinion Locating Shim 0.020

Available Shims In steps of 0.001 inch 0.010-0.029
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DRIVE PINION ADJUSTING SHIM THICKNESS CHANGES Inches

New Pinion
Marking

Old Pinion Marking

4 -2 -1 0 +1 +2 +3 +4

+4 +0.008 +0.007__- +0.006 +0.005 +0.004 +0.003 +0.002 +0.001 0

+3 +0.007 +0.006 +0.005 +0.004 +0.003 +0.002 +0.001 0 -0.001

+2 +0.006 +0.005

-

+0.004 +0.003 +0.002 +0.001 0 -0.001 -0.002

+1 +0.005 +0.004 +0.003 +0.002 +0.001 0 -0.001 -0.002 -0.003

0 +0.004 +0.003 +0.002 +0.001 0 -0.001 -0.002 -0.003 -0.004

-1 +0.003 +0.002 Fo 0 -0.001 -0.002 -0.003 -0.004 -0.005

-2 +0.002 +0.001 0 -0.001 -0.002 -0.003 -0.004 -0.005 -0.006

-3 +0.001 0 -

-

-0.001 -0.002 -0.003 -0.004 -0.005 -0.006 -0.007

-4 0 -0.001 -0.002 -0.003 -0.004 -0.005 -0.006 -0.007 -0.008

SPECIAL TOOLS

Ford Tool No. Former No. Description

T59L-4204-A

T57L-500-A

T5OT-100-A

6005-Mor

B-160

Locking Differential Check

Bench Fixture

Impact Hammer

Tool -4235-C

OTC-951

Tool-1177

Tool-1175-AB
T57L-422O-A

4235-C

4245-B
1175-AB

4221-AF

Axle Shaft Remover

Rear Wheel Bearing Remover and Installer

Rear Wheel Bearing Oil Seal Installer
Rear Wheel Bearing Oil Seal Remover

Differential Bearing Remover

Differential Bearing Remover

T57L-4851-A 4851-K U-Joint Flange Holder

T53T-4851-A

Tool-4858-D

T57L-4614-A

Tool-4621-K

T53L-200-A

4851-A, D

4614

4621-K

U-Joint Flange Remover

U-Joint Flange Remover

Drive Pinion Retainer Support

Pinion Rear Bearing Cone Remover

Handle Adapter
T57L-4625-A

TS.Ll6l4S-A2Dor

4625-K Pinion Pilot Bearing Remover and Installer

Pinion Front Bearing Cup Remover and Replacer

T58L-101-A
T55P-4616-A2

T57L-4621-B or
Tool -4621-L

Pulley Attachment For Bearing Cup Removal

Pinion Rear Bearing Cup Remover and Replacer
-Pinion Front and Rear Bearing Cone Installer

T58L-4676-A

TooI-4858-E

T57L-4221-A

TooI-42O9-C

4676-F

4858-E

4222-H

4209-C

Drive Pinion Oil Seal Replacer
U-Joint Flange and Pinion Bearing Replacer -

Differential Bearing Installer

Pinion Tension Scale with Socket-Bearing Preload
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fl TROUBLE DIAGNOSIS

DRIVE SHAFT TROUBLE DIAGNOSIS AND POSSIBLE CAUSES

Undercoating or other foreign 1800 out of phase.
material on shaft. Broken rear spring center bolt.

Universal joint U-bolts loose. Broken rearspring.

S VIBRATIONDRIVE HAFT
Universal joints worn, or lack of Rear springsnot matched sagged

lubricant, to one side.
Drive shaftmis-aligneddrive line Drive shaft damaged bent or

angle. out of balance missing balance
Drive shaft and universal joints weights.

UJOINT NOISE
Universal joint U-bolts loose.
Lack of lubrication. Worn U-joints.

fl DESCRIPTION AND OPERATION

The drive shaft is the means of
transferring power from the engine
to the differential in the rear axle
and then to the rear wheels. The
drive shaft incorporatestwo univer
sal joints and a slip yoke. The uni
versal joints Fig. 1 are provided
with a threadedplug which can be
removedto lubricatethem when nec
essary.The splines in the yoke and
on the transmissionoutput shaft per
mit the drive shaft to move forward
and rearward as the axle moves up
and down.

All drive shafts are balanced. if
the car is to be undercoated,cover
the drive shaft and universal joints
to preventapplication of the under
coating material.

U

SLIP YOKE - 4841

E1432.B

FIG. 1 -Drive Shaft and Universal Joints Disassembled
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0 REPLACEMENT

REMOVAL
1. To maintain drive line balance,

mark the relationship of the slip
yoke and the drive flange on the
axle with the shaft so that they may
be installed in their original positions.

2. Disconnect the rear U-joint
from the drive pinion flange. Wrap
tape aroundthe loose bearing caps
to preventthem from falling off the
spider. Pull the drive shaft toward
the rear of the car until the front
U-joint yoke clears the transmission
extensionhousing and the seal. In
stall tool T61L-7657-A or B, 7657-A
or 7657-AB in the extensionhousing
to prevent lubricant leakage.

3. Place the drive shaft in a vise
being careful not to damageit.

4. Removethe snap rings that re
tain the bearingsin the yoke and in
the drive shaft.

5. Position the tool shown in Fig.
2 on the shaft and press the bear
ing out of the yoke. If the bearing
cannot be pressedall the way out
of the yoke, removeit with vise grip
or channellock pliers.

6. Reposition the tool to presson
the spider to remove the bearing
from the oppositeside of the yoke.

7. Remove the yoke from the
spider.

8. Removethe bearingsandspider
from the drive shaft in the same
manner.

9. Clean all foreign matter from
the yoke area at each end of the
drive shaft.

GROUP 5- DRIVE LINE AND CLUTCH

INSTALLATION

1. Start a new bearing into the
yoke at the rear of the drive shaft.

2. Position the spider in the rear
yoke and pressthe bearing ¼ inch
below the surfaceFig. 3.

3. Remove the tool and install a
new snap ring.

4. Start a new bearing into the
oppositeside of the yoke.

5. Install the tool and presson the
bearing until the opposite bearing
contactsthe snap ring.

6. Removethe tool and install a
new snap ring.

7. Reposition the drive shaft and
install the new spider and two new
bearingsin the samemanneras the
rear yoke.

8. Position the yoke on the spider
and install two new bearings and
snap rings.

9. Check the joint for freedom of
movement. If a bind has resulted
from misalignment during the fore
going procedures,tap theearsof the
drive shaft sharply to relieve the
bind. Do not install the drive shaft
unlessthe universaljoints are free of
bind.

10. If the rubber seal installed on
the end of the transmissionexten
sion housing is damaged in any
manner, install a new seal.

11. Lubricatethe yoke spline with
B8A-19589-A lubricant. This spline
is sealed so that the transmission
fluid does not "wash" away the
spline lubricant Fig. 4. Remove
the tool from the extensionhousing.
Install the yoke on the transmission
output shaft.

12. Install the U-bolts and nuts
that attach the U-joint to the drive
pinion flange.Torquethe U-bolt nuts
to 15-20 ft-lbs.

FIG. 3-Installing U-Joint Bearing

E1490-A

E1489-A SNAP RING WRAP TYPE L1173-A

FIG. 2-Removing U-Joint FIG. 4-Output Shaft Spline Seal
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fl DIAGNOSIS AND TESTING

When
problems,
guide for
the items
problem.

diagnosing transmission
first refer to the diagnosis
the detail information on
that could be causing the

The following preliminary checks
should be made before proceeding
with other diagnosis checks.

TRANSMISSION FLUID
LEVEL CHECK

Checkthe transmissionfluid level.
Low fluid level can affect the oper
ation of the transmission,and may
indicate fluid leaks that could cause
transmission damage.

A fluid level that is too high will
cause the fluid to become aerated.
Aerated fluid will causea low con
trol pressure,and the aerated fluid
may be forced out the vent.

TRANSMISSION FLUID
LEAKAGE CHECKS

Check the speedometercable con
nection at the transmission.Replace
the rubber seal if necessary.

Inspect the governor inspection
plate for leakage. Install a new gas
ket if needed.

Leakageat the oil pan gasketoften
can be stopped by tightening the
attachingbolts to the propertorque.
If necessaryreplacethe gasket.

Check the fluid filler tube con-

nection at the transmissionoil pan.
If leakage is found here, tighten

the fitting.

Check the fluid lines and fittings
between the transmission and the
cooler in the radiator tank for loose
ness, wear, or damage. If leakage
cannot be stopped by tightening a
fitting, replace the leaking parts.

Check the engine coolant in the
radiator. If transmission fluid is
present in the coolant, the cooler in
the radiator tank is probablyleaking.

The cooler can be further checked
for leaks by disconnectingthe lines
at the cooler fittings and applying
5 psi air pressureto the fittings. If
the cooler is leaking and will not
hold this pressure,the radiator must
be replaced. The cooler cannot be
replaced separately.

If leakage is found at either the
throttle lever shaft or the manual
lever shaft, replace either or both
seals.

Inspect the pipe plug on the left
side of the transmissioncase at the
front. If the plug shows leakage,
torque the plug to specification. If
tightening does not stop the leaks,
replacethe plug.

When converterdrain plugs leak,
remove the two drain plugs with a
sixpoint wrench. Coat the threads
with FoMoCo Perfect Seal Sealing
Compoundor its equivalent,and in-

stall the plugs. Torque the drain
plugs to specification. Fluid leak
age from the converter housing
may be causedby engineoil leak
ing past the rear main bearing or
from oil gallery plugs, or power
steering oil leakagefrom the steer
ing system. Be sure to determine
the exact causeof the leak before
repair procedures are started.

Oil-soluble aniline or fluorescent
dyes premixedat the rate of ½ tea
spoon of dye powder to ½ pint of
transmissionfluid haveproved help
ful in locating the source of the
fluid leakage.Such dyes may be used
to determinewhether an engine oil
or transmissionfluid leak is present,
or if the fluid in the oil cooler leaks
into the engine coolant system. A
black light, however, must be used
with the fluorescentdye solution.

OIL LEAKAGE
CONVERTER AREA

In diagnosis and correcting fluid
leaks in the front pump and con
verterarea, the following procedures
are to be used to facilitate locating
the exact causeof oil leakage.Leak
ageat the front of the transmisssion,
as evidencedby oil aroundthe con
verter housing may have several
sources.By careful observation, it is
possible, in many instances,to pin
point the source of the leak before
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CONVERTER DRAIN PLUG LEAK

FIG. 1 -Converter Area Oil Leakage Check

removing the transmissionfrom the
car. The paths the fluid takes to
reach the bottom of the converter
housing are shown in Fig. 1.

1. Fluid that leaks by the seal lip
will tend to move along the drive
hub and onto thebackof the impel
ler housing. Except in the case of a
total seal failure, fluid leakageby the
lip of the seal will be depositedon
the inside of the converter housing
only, near the outside diameter of
the housing.

2. Fluid leakage by the outside
diameterof the seal and front pump
body will follow the same path as
leakage by the front pump seal.

3. Fluid that leaksby a front pump
to casebolt will be depositedon the

properly diagnosed as front pump
seal leaks.

The following engineleakageareas
should also be checked to deter
mine if engine oil leakage is caus
ing the problem.

1. Leakage at the rocker arm
cover valley cover may allow oil
to flow over the converter housing
or seep down between the con
verter housing and engine block
causing oil to be present in or at
the bottom of the converter hous
ing.

2. Oil gallery plug leakswill allow
oil to flow down the rear face of the
block to the bottom of the converter
housing.

3. Leakageby the crankshaft seal
will work back to the flywheel, and
from there into the converter hous
ing.

Oil leakage from other areas for
ward of the transmission,such as the
power steering system, could cause
oil to be present around the con
verter housing due to blow back
or road draft.

The following procedureshould be
used to determine what is causing
the oil leakage before any repairs
aremade.

1. Remove the transmission dip
stick and note the color of the fluid.
Original factory fill fluid is dyed
red to aid in determiningif leakage
is from the engine or transmission.
Unless a considerable amount of
"make-up" fluid has been added or
the fluid hasbeen changed, the red

D131 1A
color should assist in pinpointing the
leak. Fluid used in the power steer
ing system is also dyed red. This
source of leakage should be elimi

inside of the converterhousingonly. nated, if present, before performing
Fluid will not be depositedon the work on the transmissionsince road
backof the converter, draft may causepower steeringfluid

to be presenton the transmission.4. Leakage by the front pump to
casegasketmay causefluid to be de
posited inside the converterhousing,
or it may seep down between the
front of the caseand converterhous
ing. Fluid on the front of the case,
above the pan gasket, is evidence
that the front pump to case gasket
could be leaking.

5. Fluid leakage from the con
verter drain plugs will appear at
the outsidediameterof the converter
on thebackfaceof the flywheel, and
in the converter housing only, near
the flywheel.

6. Engineleaks aresometimesim

2. Remove the lower converter
housing cover. Clean off any fluid
from the top and bottom of the con
verter housing, front of the trans
mission case, and rear face of the
engineand engine oil pan. Clean by
washingwith suitablenon-flammable
solvent, and blow dry with com
pressedair.

3. Wash out theconverterhousing,
the front of the flywheel, and the
converter drain plugs. The converter
housing may be washed out using
cleaning solvent and a squirt-type
oil can. Blow all washedareas dry
with compressedair.

7-2
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4. Start and run the engine until
the transmission reaches operating
temperature. Observe the back of
the block and top of the converter
housing for evidenceof oil leakage.
Raise the car on a hoist and run
the engineat fast idle, then at engine
idle, and occasionallyshifting to the
drive and reverserangesto increase
pressureswithin the transmission.
Observe the front of the flywheel,
back of the block in as far as
possible, and inside the converter
housing and front of the transmis
sion case. Run the engine until oil
leakage is evident and the probable
sourceof leakagecan be determined.

CONVERTER LEAKAGE CHECK
If there are indications that the

welds on the torque converter hous
ing are leaking, the converter will
have to be removedand the follow
ing check should be made before
the unit is replaced. A leak check
ing tool Fig. 2 can be made from
standardparts.

1. Install the plug in the converter
Fig. 3 andexpand it by tightening
the wing nut. Attach the safety
chains.

2. Install the air valve in one of
the drain plug threads.

3. Introduce air pressureinto the
converter housing. Check the pres
surewith a tire gauge and adjust it
to 20 psi.

4. Place the converter in a tank
of water. Observe the weld areas
for bubbles. If no bubbles are ob
served, it may be assumedthat the
welds are not leaking.

ENGINE IDLE SPEED CHECK
Check and, if necessary,adjust

the engineidle speed,using the pro
ceduregiven in Group 10.

If the idle speed is too low, the
engine will run roughly. An idle
speed that is too high will cause
the car to creep when the transmis
sion is shifted out of neutral.

ANTI-STALL DASHPOT
CLEARANCE CHECK

After the engine idle speed has
been properly adjusted, check the
anti-stall dashpot clearance. Follow
the proceduregiven in Group 10 for
checkingand adjustingthis clearance.

MANUAL LINKAGE CHECKS
Correct manual linkage adjust

ment is necessaryto position the

STANDARD BOLT
½"-13 X 4l/fi

LONG SQUARE
CHAIN, 10" LONG THREAD END

REMOVE HEAD
AND WELD TO

WASHER

STANDARD WELD TOGETHER
SECURELY-MUST

NOT LEAK

STANDARD FITTING-
87971-S

VALVE

FIG. 2-Converter Leak Checking Tool

manual valve for proper fluid pres
sure direction to the different trans
mission components.Improperly ad
justed manual linkage may cause
cross-leakageand subsequenttrans
mission failure. Refer to "Manual
Linkage Adjustments,"Part 7-2, for
detailed manual linkage adjustment
procedures.

CONTROL PRESSURE,
AUTOMATIC SHIFTS,
VACUUM DIAPHRAGM UNIT
CHECKS

When the vacuumdiaphragmunit
Fig. 4 is operating properly and
the downshift linkage is adjusted
properly, all the transmissionshifts
automatic and kickdown should
occur within the road speed limits
given in Part 7-3.

If the automatic shifts do not
occur within limits, the following
checking procedure is suggestedto
separate engine, transmission, link
age, and diaphragm unit troubles.
The results of these checks should
agree with the specifications out
lined in Table 1.

1. Attach a tachometer to the
engine and vacuum gauge to the
transmission vacuum line, at the
transmissionvacuumunit.

2. Attach a pressuregauge to the
control pressureoutlet at the rear
of the transmissionFig. 4.

01067-A

and start the engine. During this
test, the parking brake can not be
used, becausethe brake automatic
ally releaseswhen the transmission
selector lever is moved to a drive
position.

4. Adjust engine idle speedto the
specified rpm in Dl or D2. If engine
idle speedcannot be brought within
limits by adjustment at the car
buretor idle adjustmentscrew, check
the throttle and downshift linkage
for binding condition. If the linkage
is satisfactory, check for vacuum
leaks in the transmissiondiaphragm
unit and its connecting tubes and
hoses.Check all other vacuumoper

FIG. 3-Converter Leak Checking
Tool Installation

/32" STEEL PLATE
/8" X 1%",

DISHED OR DRILL TO SUIT
FLAT WASHER

1 3/4’ O.D., 17/32 ID.

7-3

/8"-24 X ½

WELD
TOGETHER

FLAT WASHER
1/8" O.D.

SPACER-
132Q-9438.A

PLUG

RUBBER PLUG
i½" DIA. X 2"

LONG ‘/2"
HOLE THRU

APPROXIMATELY
40 DUROMETER

f
Tire Inf1tion

Chuck

Tire Pressure Gauge

D1068-A

3. Firmly apply the service brakes
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HOSE

FIG. 4-Vacuum Diaphragm and Control Pressure Connecting Point

Test
No.

Manifold
Vacuum

HG inches

Engine
Speed
RPM

Transmission
Selector
Position

Gauge
Reading

PSI
1 18

Minimum
Idle P-L-N-Dl-D2 57-77

R 71-106
2 16 to 13.7 As Required Dl-D2

L-R
Pressure

Starts Rising
3 1.5

or Less
Stall

1800-2000
Dl-D2-L 151-176

R 201-213

ated units such as the power brake
anddistributor vacuumadvancefor
vacuumleaks.

5. At engine idle speed, read the
enginevacuum gaugeand the trans
mission control pressuregauge.

The engine vacuum gauge should
read a minimum of 18.0 inches. If
the vacuum gauge reading is lower
than 18.0 inches, an engineproblem
is indicated. Repair as necessary.

TEST NUMBER 1
The transmissioncontrol pressure

should agreewith the control pres
suresas outlined in Table 1 for test
number one. If transmissioncontrol
pressure is within limits, shift the
transmission into Dl or D2 or L.

TEST NUMBER 2
Advancethe throttle until the en

gine vacuumgaugereadingfalls be
low 16-13.7 inches. As the vacuum
gauge reading passes through the
16-13.7 inches range, transmission
control pressureshould start to rise
and continue to rise with throttle
opening, until maximum control
pressurefor stall is obtained.If the
vacuum and pressuregaugereadings
follow the pattern describedabove,
the diaphragm unit and transmis

sion control pressureregulation sy
tern are operating properly.

TEST NUMBER 3
To perform test number 3, place

the selector lever in each required
position, and completely open the
throttle to obtain less than 1.5 inches
of vacuum. The control pressure
should be within the limits as out
lined in Table 1. While making this
test, do not hold the throttle open
for more than five secondsin each
detent position. Then move the
selector lever to N and run the
engine at 1000 RPM to cool the
transmission.

If transmission control pressure
is too low, too high, fails to rise
with throttle opening,or is extremely
erratic, follow the proceduregiven
under the following appropriate
heading.

CONTROL PRESSURE IS LOW
-TEST NUMBER 1

If control pressureat engine idle
is low in all selectorlever positions,
trouble other than the diaphragm
unit is indicated.

When control pressureat engine
idle is low in all ranges, check for
excessive leakage in the front oil
pump, case, and control valve body.

CONTROL PRESSURE IS HIGH
-TEST NUMBER 1

If transmission control pressure
at epgine idle is too high in P, N,
Dl, D2, L or R Table 1, the
trouble may be in the diaphragm
unit or its connecting tubes and
hoses.

With the engineidling, disconnect
the hose from the diaphragm unit
Fig. 4 and check the enginemani
fold vacuum. Hold a thumb over the
end of the hose and check for vac
uum. If the engine speedsup when
the hose is disconnectedand 3lows
down as the thumb is held against
the end of the hose, the vacuum

D1248-B source is satisfactory.
Stop the engine, and remove the

diaphragm unit and the diaphragm
unit push rod. Inspect the push rod
for a bent condition and for cor
rosion. Install the diaphragm unit
in the caseto preventfluid loss, but
leave the push rod out. With the
push rod removed, the diaphragm
unit cannot affect transmissioncon
trol pressure. Start the engine and
checkcontrol pressureat engineidle
in P, N, Dl and D2. If control pres
sure is still too high, the trouble is
in the transmissioncontrol system.
If the pressureis now within limits,
the diaphragm unit was not oper
ating properly and should be
checked.

To check the vacuum uiit for
diaphragm lealage, rethove the
vacuum unit from the transmission.
Use a distributor tester equipped
with a vacuum pump Fig. 5. Set
the regulator knob so the vacuum
gauge reads 18 inches with the end
of the vacuum hose blocked to
obtain a maximum vacuumreading

18 in. Hg.
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CONTROL PRESSURE
TAKE-OFF PLUG

TABLE 1-Control Pressure Ranges

FIG. 5-Testing Transmission
Vacuum Unit For Leakage
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Then, connect the vacuum hose
to the transmissionvacuumunit. If
the vacuum gauge still reads 1 8
inches, the vacuum unit diaphragm
is not leaking. As the hose is re
moved from the transmission vac
uum unit, hold your finger over the
end of the control rod. When the
hose is removed, the internal spring
of the vacuumunit should push the
control rod outward.

CONTROL PRESSURE DOES
NOT RISE WITH THROTTLE
OPENING-TEST NUMBER 2

If transmission control pressure
does not rise in Dl, 12 and I. as
engine vacuum falls below 16-13.7
inches, checkthe transmission’spres.
sure rise capacity by shifting to R.
In this position, control pressure
should be higher than the other de
tent positions.

If pressure rise is normal in R,
removethe hosefrom the diaphragm
unit and check the hosesand tubes
as given above.If the vacuum read
ing at the diaphragmend of the hose
is 18 in. Hg or greal.er, check the
diaphragmunit and again check for
presure rise with throttle open
ing in Dl, D2, L and R. If control
pressure does not rise now, the
trouble is in the transmission. hy
draulic circuits to clutchesor servos.

Control Pressure Not Within
Limits-Stall Test Number 9. If idle
pressureand pressurepoint increase
are within specifications but stall
pressuresare not within specifica
tion in all ranges,excessiveleakage,
low pump capacity or restricted oil
pan screenis indicated.

If stall pressuresare not within
specifications for specific ranges
only, this indicates excessiveleakage
in the clutch or servc circuits used
in thoseranges.

CONTROL PRESSURE IS
EXTREMELY ERRATIC

If transmissioncontrol pressureis
extremely erratic in L. N, Dl and
D2, check the diaphragmunit tubes,

TABLE 2-Control Pressure Check

hoses, and diaphragm push rod as
given above under Control Pressure
Is High. If the vacuum source is
satisfactory, replace the diaphragm
unit and repeat the tests for trans
mission control pressure. If control
pressureis still extremelyerratic, the
trouble is in the transmission.Clean
and inspect the control valve body
and pressureregulator.

ADJUSTING CONTROL
PRESSURE

To correct transmission prob
lems causing a soft or harsh auto
matic shift condition, an adjust
able vacuum diaphragm assembly
is releasedas a service part. There
is an adjustment screw in the vac
uum connecting tube Fig. 6. By
turning the screw the control pres
sure can be increasedor decreased
to correct the shift condition.

Before installing an adjustabledia
phragm, a pressure and vacuum
check should be made with the
original non-adjustable diaphragm,
to insure that pressuresare within
specificationsand that the causeof
the problemis not dueto other items
within the transmission or vacuum
connecting lines.

CHECKING CONTROL
PRESSURE

1. With engine idling throttle
closed, manifold vacuumshould be
above 16 inches at sea level. Select
each range and note pressuregauge
reading. Pressure should be within
specificationsas outlined in Table 2.

2. Position selectorlever in Drive
rangewith engineidling. Openthrot
tle gradually while observing pres
sure gauge. Pressureshould remain
within idle limits until vacuumdrops
to between 16.7 and 13.7 inchesand
then the pressureshould start to in
crease.

Test
No.

Engine Speed
and

Manifold Vacuum
Throttle
Position

Selector
Lever

Position

Control
Pressure

PSI

1 Idle/Above
16.7 Inches

Closed P, N, Dl, D2, L
R

57-77
64-106

2 As Required
13.7 Inchesto

16.7 Inches

Open
As Required

Dl, D2, L Start of pressure
build up

3 10 Inches As Required Dl, D2, L 97-113

4 Stall: Below
1.5 Inches

To and thru
Detent

Dl, D2, L
R

145-176
196-213
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3. Place selector in Drive range
Dl, D2, or L, open throttle until
vacuum reading is 10 inches, and
check transmissioncontrol pressure.

4. Open throttle until vacuum
reading is below 1.5 inches and
check pressuregaugereading.

5. Shift transmission to reverse
and open throttle until vacuum
reading is below 1.5 inches and
check the pressuregauge reading.

Adjustable diaphragm may be in
stalled when pressures are within
specification. An initial adjustment
should be made to provide 105 psi
line pressureat 10 inchesof vacuum.
Once the initial adjustmenthasbeen
made, further adjustmentsmay be
made in an effort to overcome shift
feel problems.

If shifts are harsh, an adjustment
should be made to reduceline pres
sure. If shifts are soft, an adjust
ment should be made to increase
line pressure. To increase control
pressure, turn the adjusting screw
in clockwise. To decreasecontrol
line pressure, back the adjusting
screw out counterclockwise.

After the vacuum unit has been
adjusted re-check the control pres
sureas outlined in Table 2. All tests
must be within specifications. The
adjustable vacuum unit can not
be used to allow for adjusting con
trol pressuresthat are out of speci
cations. If control pressures are
found to be out of specification, the
causemust be determinedand cor
rectedbefore making an adjustment.

KICKDOWN SHIFTS

With the linkage adjustedas out
lined, the transmission.stillmight not
downshift when it is road-testedbe
causeof bent or otherwisedefective
downshift control rod. Check this
rod as follows:

D1498-A

FIG. 6-Adjustable Vacuum Unit
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1. With the engineoff, depressthe
accelerator pedal to the floor, and
hold it there.

2. Disconnect the downshift rod
at the accelerator downshift lever
and firmly push the rod all the way
down.

3. Rotate the accelerator down
shift lever clockwise againstits stop
and, while holding the downshift
rod all the way down, try to con
nect the rod. If the connectioncan
not be made, the rod is too short
and should be replaced.

STALL TEST

The stall test is made in D2, Dl,
L, or R. at full throttle only to
determineif the bandsand clutches
are holding properly. While making
this test, do not hold the throttle
open for more than five secondsat
a time. Then movethe selectorlever
to N and run the engine at 1000
rpm for about one minute to cool
the converter before making the
next test.

Connect a tachometer, and start
the engine to allow it to reach its
normal temperature. Apply the
service brakes firmly. The parking
brake, due to the vacuum release
operation, will not hold in R, Dl,
D2 or L.

With the selector lever at D2,
press the accelerator to the floor.
Note the engine speed.Stall speeds
are given in Part 7-3.

In Dl car standing still, the
front clutch and the one-wayclutch
are engagedat all acceleratorpedal
positions.

In D2 car standing still, the
front clutch and front band are en
gaged at all acceleratorpedal posi
tions. If the front band slips, the
one-way clutch will hold, but oper
ation will be for first gear.

In L, the front clutch and rear
band are applied.

In R, the rear clutch and rear
band are applied.

Perform the converter tests de
scribedin "Cleaning and Inspection"
to determine if the stator clutch is
defective.

If the engine speed exceeds the
maximum limits, release the accel
eratorimmediatelybecauseclutch or
band slippage is indicated.

The band or clutch that is causing
the slippagecan be found by testing
in another selector lever position.

For example, should the transmis
sion slip in R but not in D2, Dl or
L, the probable cause is the rear
clutch.

PERFORMANCE CHECKS

Performance checks should be
made only after all preliminary
checks have been completed. If an
unsatisfactoryoperating condition is
found during thesechecks, stop the
checks and proceed to final diag
nosis and correction of trouble.

INITIAL ENGAGEMENT
CHECKS

Initial engagement checks are
made to determine if initial band
and clutch engagementsare smooth.

Run the engine until the normal
operating temperature is reached.
With theengineat the correct idle
speed,shift the selector lever from
N to D2, and from N to Dl. Ob
servethe initial band and clutch en
gagements.Band and clutch engage
mentsshould be smooth in all posi
tions. Rough initial engagementsin
Dl, D2, L or R are causedby high
engineidle speed,high control pres
sure, faulty operationof the pressure
regulator valve or of the main con
trol valve.

SHIFT POINT CHECKS

Check the light throttle upshifts
in Dl. The transmissionshould start
in first gear and shift to secondand
then shift to third within the shift
points as oulined in Part 7-3.

While the transmissionis in third
gear, depressthe acceleratorpedal
through the detent to the floor.
The transmission should shift from
third to secondor third to first, de
pendingon the car speed.

Check the closed throttle down
shift from third to first by coasting
down from about 30 mph in third
gear. The shift should occur within
the limits given in Part 7-3. A 3-2-1
shift may be experiencedunder the
above conditions.

Partial-throttle downshifts in Dl
may be checkedby using the service
brakes as a load. With the trans
mission in third gear, Dl, and car
speed at about30 mph, depressand
hold the acceleratorat a half-throttle
position. At the sametime, apply the
service brakesto the point that road
speed is slowly reduced. The third
to secondand then second to first

shifts should occur
decreases.

When the selectorlever is at D2,
the transmissioncan operateonly in
secondand third gears. Shift points
for second to third and third to
secondarethe samein both D2 and
Dl.

If the transmissionis in third gear
and road speed is above about 28
mph, the transmissionshould shift to
secondgear when the selectorlever
is movedfrom D2 or Dl to L. When
the samemanual shift is madebelow
about25 mph, the transmissionwill
shift from secondor third to first.
This check will determine if the
governorpressureand shift control
valves are functioning properly.

CONVERTER CHECK

When the stall test speedsarelow
and the engine is properly tuned,
converter statorclutch problemsare
indicated. A road test must be per
formed to determinethe exact cause
of the trouble.

If the stall test speedsare 300 to
400 rpm below the values shown in
the specifications,Part 7-3, and the
car cruises properly but has very
poor acceleration, the stator clutch
is slipping.

Remove the converter and check
the stator clutch as described in
"Cleaning and Inspection".

If the stall test speedsare 300 to
400 rpm below specificationsandthe
car drags at cruising speeds and
accelerationis poor, thestatorclutch
is installed backwards.

When the stall test shows normal
speeds,the accelerationis good, but
the car drags at cruising speeds,the
difficulty is due to a seizedstatoras
sembly. If the stator is defective,
replace the converter.

AIR PRESSURE CHECKS

A "NO DRIVE" condition can
exist, even with correcttransmission
fluid pressure,becauseof inoperative
clutches or bands. The inoperative
units can be locatedthrough a series
of checks by substituting air pres
sure for the fluid pressureto deter
mine the location of the malfunction.

When the selectorlever is at D2,
Dl or L a "NO DRIVE" condition
may be caused by an inoperative
front clutch. When there is no drive
in only L range, the difficulty could
be caused by improper functioning

as road speed
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Movement of the piston can be felt
as the clutch is applied.

GOVERNOR
Remove the governor inspection

cover from the extension housing.
Apply air pressureto the front clutch
passage,listen for a sharpclick, and
watch to see if the governorweight
snaps inward Fig. 8. Inward
weight movement indicates correct
governorvalve operation.

REAR CLUTCH
Apply air pressure to the rear

clutch passageFig. 9. A dull thud
indicatesthat the rear clutch piston
has movedto the appliedposition. If

01021-A no noise is heard, place the finger
tips on the rear drum and again

FIG. 10-Typical Rear Servo apply air pressureto detect move-
Air Check ment of the piston.

of the planet one-way clutch. Fail
ure to drive in reverserange could
be causedby a malfunction of the
rear clutch or rear band. Erratic
shifts could be causedby a malfunc
tion of the governor.

To make the air pressurechecks,
drain the transmission fluid, and
then removethe oil panand thecon
trol valve assembly.

The inoperative units can be
located by introducing air pressure
into the transmissioncase passages
leading to the clutches, rear servo,
and governor, and into the front
servo apply and releasetubes.

FRONT CLUTCH

Apply air pressureto the transmis
sion case front clutch passageFig.
7. A dull thud can be heard when
the clutch piston is applied. If no
noise is heard, place the finger tips
on the drum and again apply air
pressureto the front clutch passage.

FRONT SERVO
Hold the air nozzle in the front

servo apply tube. Operation of the
front servo is indicatedby a tighten
ing of the front band around the
drum. Continue to apply air pressure
to the front servo apply tube, and
introduce air pressureinto the front
servoreleasetube.Hold a cloth over
the release tube while applying
the servo to catch the spray from
the release tube. The front servo
should release the band against the
apply pressure.

REAR SERVO
Apply air pressureto the rear

servo apply passageFig. 10. The
rear bandshould tighten aroundthe
drum if the rear servo is operating
properly.

If either servo is inoperative, re
move the inoperativeunit and apply
air pressuredirectly to its passages.
Properoperation of the servosmdi-

Continued on page 7-9
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FRONT_CLUTCH GOVERNOR INPUT PASSAGE
"N

FIG. 7-Typical Front Clutch
Air Check

REAR SERVO APPLY PASSAGE

3 GOVERNOR PRESSURE TO #1 CONTROL PRESSURE
CONTROL VALVE ASSEMBLY TO FRONT CLUTCH AND

GOVERNOR

FIG. 9-Typical Rear Clutch Air
2 CONTROL PRESSURE

TO REAR CLUTCH

Check FIG. 11 -Output and Primary Sun Gear Fluid Passages
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DIAGNOSIS GUIDE- gives the items that should be letter symbols for each item are ex
CRUISE-O-MATIC checked to find the cause of the
TRANSMISSION trouble.

plained in the key. If items A, B,
C, K, and the stall test have already

The Cruise-O-Matic Diagnosis The items to check are arranged been checked during preliminary
Guidelists the most common trouble in a logical sequencewhich should
symptoms that may be found and be followed for quickestresults.The

checks and adjustments, they need
not be repeated.

CRUISE-O-MATIC DIAGNOSIS GUIDE

TroubleSymptom

Itemsto Check

ProbableTrouble SourcesTransmission
in car

Transmission
out of car

Rough Initial Engagementin Dl or D2 K B W F E G A. Fluid Level

1-2 or 2-3 Shift PointsIncorrect A B C D w E L B. VacuumDiaphragmUnit or Tubes

Rough 2-3 Shift B G F E J C. Manual Linkage

D. GovernorEngineOverspeedson 2-3 Shift B G E F r
E. Valve Body

No l-2or2-3 Shift BDECGJ bcf
F. PressureRegulator

No 3-1 Shift K B E
G. Front Band

No ForcedDownshifts L W E H. RearBand
RunawayEngineon ForcedDownshift G F E J B c I. RearServo

Rough 3-2 or 3-1 Shift at
ClosedThrottle K B E

J.* Front Servo

K. EngineIdle Speed
CreepsExcessivelyin Dl or D2 K L. Downshift Linkage
Slips or Chattersin First Gear, Dl A B W FE a c M. ConverterDrain Plugs
Slips or Chattersin SecondGear A B G W F E J a c N. 1 PanGasket,Drain Plug or Tube
Slips or Chattersin R A H W F E I B b c f 0. Oil Cooler andConnections

No Drive in Dl C E i P. Manual or Throttle Lever ShaftSeal

No Drive in D2 E R C a f Q. 1/s-inch PipePlug in Side of Case

NoDriveinL ER cf
R. Perform Air-PressureCheck

S. Extension Housingto CaseGasketsand
LockwashersNo Drive in R H I E R C b C f

No Drive in Any SelectorLever
Position A C W F E R c

T. CenterSupportBolt Lockwashers

U. ExtensionHousingRearOil Seal

Lockup in Dl C I J b g C V. GovernorInspectionCoverGasket

Lockup in D2 C H I b g c i W. Perform Control PressureCheck

Lockup in L G J E b g X. SpeedometerDriven Gear AdapterSeal

LockupinR GJ agc a. Front Clutch

b. RearClutch
ParkingLock Binds or DoesNot Hold C g c. Leakagein Hydraulic System
EngineDoesNot Start by PushingCar A C F E e C d. Front Pump

TransmissionOverheats 0 F n e. RearPump

Maximum SpeedToo Low,
Poor Acceleration n

f. Fluid Distributor1eevein OutputShaft

g. ParkingLinkage
TransmissionNoisy in N F a d h. PlanetaryAssembly

TransmissionNoisy in First,
Second,Third, or ReverseGear F h a b d

i. PlanetaryOne-WayClutch

EngineRear Oil Seal

TransmissionNoisy in P F d m. Front Pump Oil Seal

TransmissionNoisy During Coãtat
30-20mph in N, EngineStopped e

n. ConverterOne-WayClutch

p. Front Pump to CaseGasket
Fluid Leak MNOPQSTUVX j m p - r. Rear Clutch PistonAir BleedValve
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catesthat the trouble is in the case
passages.If the servo does not op
erate, disassemble,clean and inspect
it to locate the sourceof thetrouble.

If air pressureapplied to either of
the clutch passagesfails to operate
a clutch or operatesboth clutches at
once, removeand, with air pressure.

checkthe fluid passagesat the output
shaft aluminumsleevefor correctin
dexing with the shaft holes. Check
the primary sun gear shaft assembly
passageswith air pressureto detect
obstructions Fig. 11.

If the output shaft and primary
sun gear shaft passagesare clear,
remove the clutch assemblies, and
clean and inspect the malfunctioning
clutch to locate the trouble.

HYDRAULIC SYSTEM
BENCH TESTS

After the transmission has been
assembledand is ready for installa
tion in the car, check the hydraulic
system to make sure it is operating
properly. These hydraulic tests can
be made on the benchso that most
malfunctions of the system can be
corrected before the transmissionis
installed in the car.

TESTING TOOL INSTALLATION

1, Install a plug in the filler tube
hole in the oil pan, and pour about
4 quarts of transmisssionfluid into
the transmissionthrough the speed-

ometergear opening.
2. Removethe vacuumdiaphragm

unit andthe diaphragmunit push rod
and install the vacuumunit, if these
parts had been previously installed.

3. Install the bench testing tool
on the transmission.

4. Remove the ½-inch pipe plug
at the transmission case. Turn the
front pump in a clockwise direction
at 75-100 rpm until a regular flow
of transmissionfluid leaves the hole
in the transmissioncase. This oper
ation "bleeds" the air from the
pump.

5. Install the pressuregauge
77820 or T57L-77820-A as shown
in Fig. 12.

PRESSURE TESTS

Turn the front pump at 75-100
rpm and note the gauge readings.
The pressurereadings on the bench
test must be within the limits as out
lined in Table 1 for test numberone.

If pressure gauge readings are
within limits in all selector lever
positions, install the vacuum dia
phragm push rod unit.

fl COMMON ADJUSTMENTS AND REPAIRS
TRANSMISSION FLUID LEVEL
CHECK

The transmissionfluid level should
be checkedusing the following pro
cedure.

1. Make sure that the car is stand
ing level. Then firmly apply the
parking brake.

2. Run the engine at normal idle
speed. If the transmission fluid is
cold, run the engine at fast idle
speed about 1200 rpm until the
fluid reaches its normal operating
temperature.When thefluid is warm,
slow the engine down to normal idle
speed.

3. Shift the selectorlever through
all positions, and place the lever at
P. Do not turn off the engineduring
the fluid level checks.

4. Clean all dirt from the trans
mission fluid dipstick cap before re
moving the dipstick from the filler
tube.

5. Remove the dipstick from the
tube, wipe it clean, and push it all
the way back into the tube.

6. Pull the dipstick out of the tube
again, and check the fluid level. If
necessary,add enough fluid to the
transmissionthrough the filler tube

to raisethe fluid level to the F Full
mark on the dipstick. Do not over
fill the transmission.

TRANSMISSION FLUID DRAIN
AND REFILL

Normal maintenanceand lubrica
tion requirementsdo not necessitate
periodic automatictransmissionfluid
changes.

If a major failure has occurred
within the transmission such as a
clutch, band,bearing,etc., the trans
mission will have to be removedfor
service. At this time the converter
must be thoroughly flushed to re
move any dirt.

When filling a dry transmission
and converter, install 6 quarts of
fluid. Startthe engine,shift theselec
tor lever as in step 7 below, check
and add fluid as necessary.

Following is the procedure for
partial drain and refill due to front
band adjustmentor minor repair.

1. Disconnect the fluid filler tube
from the transmissionoil pan.

2. When the fluid has stopped
draining from the transmission and
converter, remove and thoroughly
clean the oil pan. The filter-type

screen cannot be cleaned. Discard
the oil pan gasket.

3. Place a new gasket on the oil
pan, and install the filter-type screen
and pan on the transmission.

4. Connectthe filler tube to the oil
pan, and tighten the fitting securely.

5. Add 3 quarts of fluid to the
transmissionthrough the filler tube.

6. Run the engine at idle speed
for about 2 minutes. Then run the
engineat fast idle speedabout 1200
rpm until it reaches its normal
operating temperature.Do not race
the engine.

7. Shift the selectorlever through
all the positions, place it at P, and
check the fluid level. If necessary,
add enoughfluid to the transmission
to raise the level to the F Full
mark on the dipstick. Do not over
fill the transmission.

OIL COOLER FLUSHING
PROCEDURE

When a clutch or band failure or
other internal trouble has occurred
in the transmission,any metal par
ticles or clutch plate or band ma
terial that may have been carried
into the cooler should be removed

7-9

FIG. 1 2-Bench Testing Tool
Installation-Typical
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from the system by flushing thc
cooler before the transmissionis put
backinto service.

1. Disconnectthe fluid return line
from the rearof the transmission.

2. Start the engineanddrain about
two quarts of fluid from the cooler
into a pan. Discard the drainedfluid.
if thereis no fluid flow or the fluid
doesnot flow freely from the return
line, shut off the engine and discon

nect both lines from the cooler and
transmission.

3. Use an air hose with not more
than 100 psi air pressureto reverse
flush the lines and the cooler.

4. Connectboth lines to the cooler,
and the pressureline to the trans
mission.

5. Start the engine and check the
fluid flow. If the fluid flows freely,
connect the return line to the trans

mission and fill the transmissionwith
new fluid to the specified level, if
there is no fluid flow or if the flow
is restricted,replacethe radiator. Do
not attempt to correct cooler or
cooling line leaks by closing off
the lines.

6. When fluid leakageis found at
the oil cooler, the entire radiator
must be replaced. The oil cooler
cannotbe removedfrom the radi
ator for replacement.

B CLEANING AND INSPECTION

Clean all parts with suitable sol
vent anduse moisture free air to dry
off all parts and clean out oil
passages.

CONVERTER CLEANING

The converter cannot be disas
sembledfor cleaning.If there is rea
son to believe that the converterhas
an excessiveamount of foreign ma
terial in it, the following cleaning
procedureshould be used.

1. With the converteron thebench,
removeboth drain plugs and tilt the
converter in all directions to drain
as much fluid as possible.

2. Install the drain plugs and fill
the converter through the pump
drive hub with a light-body oil such
as kerosene,or a cleaning solvent
suitablefor transmissioncleaning.

3. Install the tool shown in Fig.
13 in the converter. Expand the
bushing in the turbine spline. Rotate
the tool to circulate the fluid in the
converter.

4. Remove both drain plugs and
thoroughlydrain the converter.

Repeatsteps 2, 3, and 4 as re
quired to clean the converter. Re
place the drain plugs.

TURBINE AND STATOR
END PLAY CHECK

1. Insert the tool into the con
verter pump drive hub until it bot
toms Fig. 13.

2. Install the guide over the con
verter pump drive hub.

3. Expand the split fiber bushing
in the turbine spline by tightening
the adjustingnut. Tighten the adjust
ing nut until the tool is securelylock
ed to the spline.

button on a converter pump drive
hub lug, and set the dial face at
0 zero.

5. Lift the tool upward as far as
it will go and note the indicator
reading. The indicator readingis the
total end play which the turbine and
stator share. If the total end play
exceedsthe limits as outlined in the
specifications,Part 7-3, replace the
converterunit.

STATOR ONE-WAY CLUTCH
CHECK

1. Loosen the adjustingnut to free
the split bushing, and then remove
the tool from the converter.

2. Install the stator outer race
holding tool in oneof the four holes
provided in the stator Fig 13.

3. Insert the tool in the converter
pump drive hub. As the tool enters
the converter, the pins will engage
thestatorclutch inner racespline.

4. Place a torque wrench on the
tool Fig. 13. The tool and stator
inner race should turn freely clock
wise from the pump drive hub side
of the converter. It should lock up
and hold a 10 ft-lb pull when the
wrench is turned counterclockwise.
Try the clutch for lockup and hold
in at least 5 different locations
aroundthe converter.

5. If the clutch fails to lock up
and hold a 10 ft-lb torque, replace
the converterunit.

STATOR TO IMPELLER
INTERFERENCE CHECK

1. Position the front pump assem
bly on a bench with the spline end
of the statorshaft pointing up Fig.
14.

2. Mount a converter on the pump
so that the splines on the one-way

clutch inner race engagethe mating
splines of the statorsupport, and the
converter hub engages the pump
drive gear.

3. While holding the pump sta
tionary, try to rotate the converter
counterclockwise. The converter
should rotatefreely without any signs
of inteferenceor scrapingwithin the
converterassembly.

4. If there is an indication of
scraping, the trailing edges of the
statorbladesmay be interfering with
the leading edges of the impeller
blades. In such cases, replace the
converter.

STATOR TO TURBINE
INTERFERENCE CHECK

1. Position the converter on the
bench front side down.

2. Install a front pump assembly
to engagethe mating splines of the
stator supportand stator, and pump
drive gearlugs.

3. Install the input shaft, engaging
the splines with the turbine hub
Fig. 15.

4. While holding the pump sta
tionary, attempt to rotatethe turbine
with the input shaft. The turbine
should rotate freely in both direc
tions without any signs of inter
ferenceor scrapingnoise.

5. If interferenceexists, the stator
front thrust washer may be worn,
allowing thestatorto hit the turbine.
In such cases,the convertermust be
replaced.

OUTPUT SHAFT AND PRIMARY
SUN GEAR SHAFT

1. Inspect the thrust surfacesand
journals for scores. Inspect the in
ternal gearfor brokenor worn teeth.

4. Attach a dial indicator to the
tool Fig. 13. Positionthe indicator
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STATOR ONE-WAY

/
STATOR CLUTCH

END PLAY CHECK

INNER RACE

SPLIT FIBER BUSHING

orgue Wrench

,,,,,,/TooI-T58L-7902.A o. 79464

Too/ T63F- 7902-A

STATOR CLUTCH CHECK
Dl 064-I

FIG. 1 3-Typical Converter Checking Tool
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FRONT PUMP AND STATOR
SUPPORT SHAFT D1065-A

FIG. 1 4-Stator To Impeller
Interference Check

2. Inspectthe aluminumsleevefor
scoresor leakage. Inspect the ring
groovesfor burrs.

3. Inspect the keyway and drive
ball pocket for wear, and inspectthe
splines for burrs or wear.

4. Inspect the output shaft sleeve
for alignment with the governor
drive ball Fig. 16.

5. Inspect the external parking
gear teethfor damageand thespeed
ometerdrive gearteeth for burrs.

6. If either the output shaft or
ring gear has been replaced, place
the assembled unit with the gear
face down on the bench, push the
shaft downward, and check the
clearancebetween the top of the
snap ring and its groove Fig. 17.
If this clearanceexceeds0.002 inch,
replacethe snap ring with a thicker
ring to reducethe clearanceto less
than 0.002 inch. Selectivesnaprings
are available in several thicknesses
for this purpose.

7. Inspectthe rubber seal andstop
ring at the front of the output shaft
spline. If wear or damageis evident,
replacethe parts.

8. Inspect the primary sun gear
for brokenor worn teeth. Inspectall
thrust surfaces and journals for
scores.Check all fluid passagesFig.
18 for obstructions and leakage.
Inspect the seal ring grooves for
burrs.

9. Inspectthe sun gearshaft splines
for burrs and wear.

10. Check the fit of the seal rings
in the groovesof the sun gear shaft.
The rings should enter the grooves
freely without bind.

11. Check the fit of the sun gear
seal rings in their respectivebores.
A clearance of 0.002-0.009 inch
should exist betweenthe ends of the
rings.

12. Install the seal rings on the
sun gear shaft, and check for free
movement in the grooves.

DISTRIBUTOR SLEEVE

1. Inspect the distributor sleeve
for scores or excessive ring wear.

FIG. 1 7-Checking Output Shaft
Snap Ring Clearance

Inspect the distributor sleeve pas
sagesfor obstructions.

2. Check the fit of the fluid tubes
in the distributor.

PINION CARRIER, ONE-WAY
CLUTCH AND CENTER SUPPORT

1. Inspect the clutch outer race,
inner race, band surface, pinion
gears, bearings, and thrust washer
for roughness.

2. Inspectthe centersupport bush
ings for roughness.

3. Inspectthe one-wayclutch cage
rollers andspringsfor excessivewear
or damage.

EXTENSION HOUSING

1. Inspect the housing for cracks.
Inspect the gasketsurface for burrs
or warpage. Check for leakage
aroundthe governorinspectioncover
and gasket. If leakage is found, in
stall a new gasket.

2. Inspect the bushing for scores
or wear.

3. Inspect the rear seal for hard
ness, cracks, or wear. If the seal
shows wear or deteriorationreplace
the seal.

Inspect the seal counterboreand
remove all burrs and scores with
crocus cloth.

REAR CLUTCH
1. Inspectthe drum band surface,

the bushings,and thrust surfacesfor
scores. Minor scores may be re
moved with crocus cloth. Do not
smooth out the surface of the drum
below a 63 micro finish. Badly
scored parts must be replaced.

2. Inspect the needle bearing for
worn rollers. Inspect the clutch
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piston bore and the piston inner
andouterbearingsurfacesfor scores.

Check the air bleed ball valve in
the clutch piston for free movement.
Check the orifice to make sure it is
not plugged.

3. Checkthe fluid passagesfor ob
structions.All fluid passagesmust be
clean and free of obstructions.

4. Inspect the clutch plates for
scores,and check the plates for fit
on theclutch hub serrations.Replace
all plates that are badly scored or
do not fit freely in the hub serra
tions. Front clutch plates differ in
friction characteristics from rear
clutch plates and are not inter
changeable.

5. Inspecttheclutch pressureplate
for scoreson the clutchi plate bear
ing surface.Check theclutch release
spring for distortion. Position the
steel plates on a flat surface. Check
the coning with a feeler gauge Fig.
19. The platesareconed0.010 inch.

FRONT CLUTCH

1. Inspecttheclutchcylinder thrust
surfaces, piston bore, and clutch
plate serrationsfor scores or burrs.
Minor scores or burrs may be re
moved with crocus cloth. Replace
the clutch cylinder if it is badly
scoredor damaged.

2. Check the fluid passagein the
clutch cylinder for obstructions.
Clean out all fluid passages.Inspect
the clutch piston for scores and re
place if necessary.

Inspect the piston check ball for
freedom of movement and proper
seating.

3. Check the clutch releasespring
for distortion and cracks. Replace
the spring if it is distorted or
cracked.

4. Inspect the bronze composition
and the steel clutch plates and the
clutch pressure plate for scored
bearing surfaces.Replace all parts
that are deeply scored.

5. Check the clutch platesfor flat
nessand fit on the clutch huh serra
tions. Discard any plate that does
not slide freely on the serrationsor
that is not flat. Front clutch plates
differ in friction characteristics
from the rear clutch plates and
are not interchangeable.

6. Check the clutch huh thrust
surfaces for scores and the clutch
hub splines for wear.

7. Inspect the turbine shaft hear-

ing surfacesfor scores.If excessive
clearanceor scores are found, dis
card the unit.

8. Check the splines on the tur
bine shaft for wear and replacethe
shaft if the splines are excessively
worn. Inspect the bushing in the
turbine shaft for scores.

FRONT PUMP

1. Inspect the mating surfaces of
the pump body and cover for burrs.

2. Inspect the drive and driven
gear bearingsurfacefor scores,and
check the gear teeth for burrs. In
spect the stator support splines for
burrs and wear.

3. Check the fluid passages for
obstructions.

4. If any parts other than the
stator support are found defective,
replace the pump as a unit. Minor
burrs and scores may be removed
with crocuscloth. The statorsupport
is servicedseparately.

REAR PUMP

1. Remove the drive and driven
gears from the pump body.

2. Inspect the gear pockets and
the crescentof the pump body for
scores or pitting.

3. Inspect the inner bushing and
the drive and driven gear bearing
surfacesfor scores.

4. Check all fluid passagesfor ob
structions,andcheckmating surfaces
and gasket surfaces of the pump
body and cover for burrs.

5. Inspectthe pump coverbearing
surface for scores. Minor burrs or
scores may be removed with crocus
cloth.

6.. If any pump parts, other than
the pump cover, are defective, re
place the pump as a unit. The pump
cover can be replaced separately.

PRESSURE REGULATOR

I. Inspect the regulator body and
covermating surfacefor burrs.

2. Check all fluid passagesfor ob
structions.

3. Inspectthe control pressureand
converterpressurevalves and bores
for burrs and scores. Remove all
burrs carefully with crocuscloth.

4. Check free movement of the
valves in their bores. The valves
should fall freely into the bores
when both the valve and bore are
dry.

5. inspect the valve springs and
spacersfor distortion.

VALVE BODY

1. Clean all parts thoroughly in
clean solvent, and then blow them
dry with moisture-free compressed
air.

2. Inspect all valve and plug bores
for scores.Check all fluid passages
for obstructions. Inspect the check
valve for free movement.Inspect all
mating surfacesfor burrs or distor
tion. Inspectall plugs and valves for
burrs and scores.Crocus cloth can
be used to polish valves and plugs
if care is taken to avoid rounding
the sharp edgesof the valves and
plugs.

3. Inspect all springs for distor
tion. Check all valves and plugs for
free movement in their respective
bores. Valves and plugs, when dry,
must fall from their own weight in
their respectivebores.

4. Roll the manual valve on a flat
surface to check it for a bent con
dition.

GOVERNOR

1. Inspectthe governor valve and
bore for scores. Minor scoresmay
be removed with crocus cloth. Re
place the governor if the valve or
body is deeply scored.

2. Check for free movement of
the valve in the bore. Inspect fluid
passagesin the valve body and coun
terweight for obstructions.All fluid
passagesmust be clean.

FRONT LUBRICATION REAR
CLUTCH CLUTCH

7-13

LUBRICATION

Dl 508-B
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FIG. 1 9-Check Rear Clutch
Steel Plate Coning

3. Inspect the mating surfacesof
the governor body and counter
weight for burrs anddistortion. Mat
ing surfaces must be smooth and
flat.

FRONT SERVO

1. Inspectthe servobody for cracks
and the piston bore and the servo
piston stem for scores.Check fluid
passagesfor obstructions.

2. Check the actuating lever for
free movement, and inspect it for
wear. If necessary to replace the

FRONT PUMP GOVERNOR
DISCHARGE FRONT OUTPUT

FIG. 20-Transmission Case
Fluid Passages

actuatinglever or shaft, remove the
retaining pin and push the shaft out
of the bracket.

Inspectthe adjustingscrewthreads
and the threadsin the lever.

3. Check the servo spring and
servo band strut for distortion.

REAR SERVO

1. Inspecttheservo body for cracks
and the piston bore for scores.In
spectthe servo body to transmission
case mating surfacefor burrs.

2. Check the fluid passages for
obstructions. Inspect the fluid pas
sage plugs for tightnessin the body.
Check the orifice in the servopiston
for dirt. Inspect the check valve
in the servo piston for freedom of
movementandproper seating.

3. Inspectthe actuatinglever socket
for scores and wear. Check the
actuating lever and shaft for wear.

4. Inspect the band and the struts
for distortion.Inspectthe band ends
for cracks.

5. Inspectthe servospring for dis
tortion.

6. Inspectthe servobandlining for
excessivewear and bonding to the
metal band. The band should be
replaced if worn to a point where
grooves are not clearly evident.

CASE

Inspect the case for cracks and
stripped threads. Inspect the gasket
surfaces and mating surfaces for
burrs. Check the vent for obstruc
tions, and check all fluid passages
for obstructions and leakage Fig.
20.

Inspectthe casebushingand cen
ter support bushing for scores.In
spectthe torsion lever pin for wear.

Check all parking linkage parts
for wear or damage.

7-14

Feeler Gauge

FRONT FROM F REAR REAR
PUMP CONVERTER REAR PUMP CLUTCH

INTAKE SERVO D1054-A



7-15

PART
, ,
1L

CRUISE-O-MATIC TRANSMISSION

Section Page Section Page
1 Descriptionand Operation 7-15
2 In-Car Adjustments and Repairs 7-22

3 Removal and Installation
4 Major Repair Operations

7-27
7-28

fl DESCRIPTION AND OPERATION

ENGINE
CRANKSI-$AFT

SHAFr I
FRONT
SERVO

FIG. 1 -Typical Cruise-O-Matic Transmission

IDENTIFICATIONDESCRIPTION

The Cruise-O-Matic transmission
consists of a hydraulic torque con
verter Fig. 1 and a planetarygear
train along with a hydrauliccontrol
system. The various driving ranges
are selected by the driver by posi
tioning the shift lever on the steer
ing column in the desiredrange.The
hydraulic control system regulates
transmissionpressuresand automat
ically selects or changes the gear
ratios in relation to the position of
the shift lever and speedof the car.

EXTENSION HOUSING
SEAL

/

PRIMARY PINION

SECONDARY
SUN GEAR

SECONDARY

PINION
DIAPHRAGM

- CONTROL VALVE
BODY

‘REAC OIL PAN
PISTON

REAR
CLUTCH

An identification tag Fig. 2 at
tached to the side of the transmis
sion, includes the model prefix and
suffix, as well as a service identifica
tion number and serial number. The
service identification number indi
cateschangesto servicedetailswhich
affect interchangeabilitywhen the
transmissionmodel is not changed.
For interpretation of this number,
see the MasterParts Catalog.

The tag must be kept with the
individual transmissionit was origi

nally installedon. If the tag was re
moved during disassembly,reinstall
it on the sameunit.

TORQUE CONVERTER
The hydraulic torque converter

Fig. 3 consists of an impeller
pump, a turbine, and a stator. All
theseparts are enclosedand operate
in a fluid-filled housing.

When the engine is running, the
fluid in the torque converter flows
from the impeller to the turbine and
back to the impeller through the

TURBINE IMPELLER

STATOR CONVERIER
HOUSING

.1

FRONT OIL SEAL

FRONT
PUMP

-I
ONE-WAY

CLUTCH

I REAR
BAND
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I
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SHAFT
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/
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FRONT
CLUTCH
PISTON

FLYWHEEL

STATOR
SUPPORT

REAR CLUTCH
SPRING

PRESSURE
REGULATOR

BODY D1133-C
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TRANSMISSION MODEL
DETAIL 1CHANGES

Do

TRANSMISSION SERIAL NUMBER

FIG. 2-Transmission Identification Tag

stator. This flow produces a maxi
mum torque increaseof about2 to
1 when the turbine is stalled. When
enough torque is developedby the
impeller, the turbine beginsto rotate,
turning the turbine shaft.

The converter torque multiplica
tion gradually tapers off as turbine
speed approaches impeller speed,
and it becomes1 to 1 when the tur
bine is being driven at /io impeller
speed.This is known as the "coupl
ing point."

When the turbine is rotating at
lessthan /io impeller speed,the con
verter is multiplying torque. The
fluid leavingthe turbine bladesstrikes
the front face of the stator blades.
Theseblades are held stationaryby
the actionof a one-wayclutch Fig.
3 as long as the fluid is directed
against the front face of the blades.

When the turbine rotates faster
than %o impeller speed, the con-

verter no longer multiplies torque.
The fluid is directedagainsttheback
faceof thestatorblades.As the one-
way clutch permits the stator to
rotate only in the direction of im
peller rotation, the stator begins to
turn with the impeller and turbine.
Theconverteroperatesas anefficient
fluid coupling as long as the turbine
speed remains greater than %o im
peller speed.

A constantflow of fluid into and
out of the converter is maintained.
Some of the fluid coming out of the
converter is forced through a cooler
locatedin the radiator tank.

OPERATION OF PLANETARY
GEAR TRAIN, CLUTCHES,
BANDS, AND SERVOS
PLANETARY GEAR TRAIN

The planetary gear train consists
of a primary sungear, secondarysun

gear,primary and secondarypinions
which areheld in a common carrier,
and an internal gear to which the
transmissionoutput shaft is attached
Fig. 4.

FRONT CLUTCH

The front clutch drive platesFig.
5 areconnectedto the turbine shaft
through the front clutch drum. The
driven plates are connectedto the
primary sun gearshaft.

The front clutch is operatedby
fluid pressureagainstthe clutchpis
ton. The piston moves againsta disc
spring which acts as a lever to lock
the drive and driven platestogether.
When the clutch is applied, the pri
mary sun gear is lockedto anddriven
by the turbine shaft. The piston is
returnedto the releaseposition by the
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disc spring when the fluid pressureis
removedFig. 5. A checkball is in
stalled in the front clutch piston to
permit fluid exhaustwhen the piston
is in its releasedposition.

In neutral, the front clutch drum
andsteelplatesarebeingdrivenwhile
the bronze plates are stationary. In
reverse, the clutch is not applied,
sincethe steelandbronzeplatesmust
rotate in oppositedirections.

REAR CLUTCH
The rear clutch Fig. 5 is oper

ated by fluid pressure against the
clutch piston. Movement of the pis
ton compressesthe releasespring and
locks the multiple-disc clutch. The
rearclutch drive platesaresplined to
the front clutch drum and the driven
plates are connected to the rear
clutch drum andsecondarysungear.
When the rear clutch is applied in
the reverseandthird gearratios the
secondary sun gear is driven. The
piston is returnedto the releasedp0-
sition by the releasespring Fig. 5.

In neutral, the rear clutch bronze
platesarebeingdriven while the steel
plates are free. In secondgear, the
bronzeplatesaredriven, but the steel
plates are held stationary. In first
gear, the bronze plates are driven
clockwise at engine speedwhile the
steel plates are driven counterclock
wise.

FRONT BAND AND SERVO
One endof the front band,which

encircles the rear clutch drum, is
anchoredto the transmission case,
andtheother endis connectedto the
front servo Fig. 6.

Fluid pressure moves the front
servopiston againstthe inner end of
the front servoacuatinglever. Force
is transmitted through a strut be
tweenthe outer end of the lever and
the end of the band to tighten the
band aroundthe rear clutch drum.
Under certain conditions, the servo

is releasedby directingfluid pressure
to the opposite end of the piston,
assistedby releasespring force.

REAR BAND AND SERVO

The rear band fits around the
planetarygear drum. Oneend of the
band contacts the end of the band
adjusting screw, and the other end
connectsto the rear servo.

Two rear servo pistons apply the
rear band Fig. 7. The small fast
acting piston, which is in direct con
tact with the servo lever, is located
inside the largepiston.

Fluid pressureagainst the large
piston flows througha checkvalve to
work againstthe small piston, which
has low pressureresistancefiom the
spring force of the rear band and
whateverfriction is in the servolever
and bandstruts.At a low applypres
sureand small volume of fluid flow,
the small piston moves and tightens
the rear band on the pinion carrier.

When the applypressurebuilds up
to about 10 psi, the large piston
moves against its return spring, al
lowing the check valve to close.
When the check valve closes, the
fluid in the small piston is trapped,
and theapply force of the large pis
ton is added to that of the small
piston.

POWER FLOWS
Table 1 lists the ratios obtained

through the various power flows.

POWER FLOW-NEUTRAL

When the transmissionis in neu
tral Fig. 8, no gears are held or
driven, and no power is transmitted
to the output shaft.

POWER FLOW-FIRST GEAR, L

In first gearwhen the selectorlever
is at L, the primary sun gear is driv
en and the pinion carrier is held by
the rear band Fig. 8. Power is
transmitted to the primary pinions,

the secondarypinions, and the in
ternal gear,driving the internal gear
in the samedirection as the primary
sun gear. The secondarysun gear
turns free in the reversedirectionand
has no effect on the geartrain.

POWER FLOW-FIRST GEAR, Dl

In first gearat theDl selectorlever
position large dot on selectorindi
cator, the pinion carrier is held
againstrotationby theone-wayclutch
insteadof by the rearband Fig. 8.
First gear in Dl is the only gear
that uses the one-wayclutch.

FIG. 7-Typical Rear Band and
Servo

Table 1 -Cruise-O-Matic Gear Ratios

Gear
SelectorLever

. .Position
Clutch

.Applied
Band

.Applied
Gear

.Ratio

Neutral N None None -

First Dl or L Front Rear* 2.40:1

Second Dl or D2 Front Front 1.47:1

Third Dl or D2 Front and Rear None 1.00:1

Reverse R Rear Rear 2.00: 1
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1n first gear Dl, the planet carrier is held againstrotation by the one-way clutch.
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POWER FLOW-SECOND GEAR

Secondgear ratio is obtained by
driving the primary sun gear and
holding the secondarysungear Fig.
8. The primary pinions drive the
secondary pinions, causing them to
"walk" around the secondary sun
gear and to carry the internal gear
and output shaft aroundwith them.

FRONT

POWER FLOW-THIRD GEAR

In third gear,the primary and sec
ondarysun gearsarelockedtogether
anddriven as a unit Fig. 8. There
fore, the pinions cannot rotate and
the entire planetary train revolves
as a unit, which causesthe output
shaft to rotate at the samespeedas
the turbine shaft.

POWER FLOW-REVERSE

Reversegear is obtainedby driv
ing the secondarysun gearandhold
ing the pinion carrier Fig. 8. The
secondarypinions drive the internal
gear in the reverse direction. The
primary sun gear and the primary
pinions rotate freely andhave no ef
fect on the gear train.

7-18

REAR
BAND

REAR BAND
FRONT CLUTCH APPLIED

APPLIED

NEUTRAL FIRST GEAR, L RELEASED

FIRST GEAR, Dl SECOND GEAR

FRONT BAND
RELEASED FRONT BANDREAR BAND I POWER FLOW __J FRONT CLUTCH

RELEASEDTHIRD GEAR RELEASED
ROTATION ] REVERSE GEAR RELEASED

Dl 136-A

FIG. 8-Power Flow



PART 7-2 - CRUISE-O-MATIC TRANSMISSION 7-19
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POWER FLOW-PARK POSITION

When the selectorlever is in the
P park position, the parking pawl
engagesthe externalteeth on the in
ternal gear to lock the internal gear
and output shaft to the case. This
locks the rear wheels to prevent
movementof the car.

HYDRAULIC CONTROL
SYSTEM OPERATION

PRESSURE PUMPS

The front pump, driven by the
converter impeller, delivers fluid
pressureto the hydraulic control sys
tem wheneverthe engineis running.
The rearpump, driven by the trans
mission output shaft, delivers fluid
pressureto the control system when
the car moves forward.

Both pumps deliver fluid pressure
to the control pressureregulatorand
control valve body. A regulatedcon
trol pressureis available at the con
trol valve body wheneverthe engine
is running.

CONTROL PRESSURE AND
COMPENSATOR PRESSURE

Control pressureis regulated by
the spring-loaded control pressure
regulator valve Fig. 9. It is ad
justed to enginetorque, road speed,
and selector leverposition.

To accomplishthis, compensator
pressureunder various conditions is
adjustedby throttle pressureengine
torque, governor pressure road
speed, or selector lever position.
Compensatorpressure,in turn, ad
justs control pressure.

CONVERTER PRESSURE

Like control pressure, converter
pressureis regulatedby the converter
pressureregulator valve spring and
is adjustedto driving conditions by
compensatorpressure and selector
leverpositions.

THROTTLE PRESSURE

Throttle pressureadjuststhe trans
mission operationto enginetorque.
Throttle pressureis produced from
controlpressureby the throttle valve
Fig. 9. The throttle valve is con
trolled by a spring-loadedvacuum
diaphragmunit mountedon the rear
of the transmissioncase.

The vacuum diaphragm is actu
ated by the engineintake manifold
vacuum,working againstspringpres

sure.Whenthe vacuumis higherthan
16" Hg the diaphragmmovesagainst
spring pressureand moves the push
rod away from the throttle valve to
cut off the throttle pressureregula
tion. As the engine throttle is ad
vanced,manifold vacuum will fall
below 16" Hg. As the vacuumdrops,
the spring-loadeddiaphragm moves
the push rod to open the throttle
valve and increasethe throttle pres
sure.

THROTTLE PRESSURE
BOOST VALVE

To compensatefor theslight mani
fold vacuum changeswith throttle
movementsbeyond about 5Q0 car
buretorvalve opening, a throttle pres
sureboostvalve comesinto operation.
At 51 psi throttle pressure,the spring-
loaded boost valve Fig. 9 comes
into balance.Throttle pressurebelow
51 psi cannot move the boost valve
against spring force plus throttle
pressure force acting at the boost
valve plug. Below 51 psi, therefore,
throttle pressurewill flow through
the boost valve without interference.

Throttle pressureabove51 psi will
movethe boostvalve to the left Fig.
9. This movementwill first cut off
throttle pressureflow to the shift
valves and coasting control valve
and it will then open a passageto
permit the newboostedthrottle pres
sure to flow to the shift valves and
the coasting control valve. Throttle
pressurewill continueto work against
the right-handendof the boostvalve.
For each pound of increase in
throttle pressureabove51 psi, the
boostedthrottle pressurewill increase
about three pounds.

GOVERNOR PRESSURE

Governor pressure is produced
from front clutchcontrol pressureby
th valve in the governorbody which
rotatesat output shaft speed.

The governorvalve is a balanced
valve. It is balancedbetweencentrif
ugal force acting on the governor
valve plus governorspring force and
governor pressure force Fig. 9.
Governorpressureis, therefore,pro
portional to roadspeed.

TRANSITION VALVE

The transition valve controls the
front servo apply pressureflow.

In the Dl range, the transition
valve blocks front servo apply pres
sure flow, until the 1-2 valve is
closedby governorpressure.

In the D2 range small dot to the
right of N, the transition valve per
mits front servo apply pressureto
flow through it at all times.

1-2 SHIFT VALVE

The 1-2 shift valve controlsthe 1-2
upshift in theDl range. On the 2-1
downshift, either manualshift to L
or kickdown, the 1-2 shift valve con
trols the shift only within the road
speedrangepermitted by the inhibi
tor valve.

The 1-2 valve is held in its rest
open position by a spring. It is
closed by governor pressure.Under
various driving conditions, governor
pressureis opposedby spring force
plus reduced throttle and reduced
boostedthrottle pressures,and con
trol pressure.

REAR SERVO LOCKOUT VALVE

The rearservolockout valve blocks
control pressure flow to the rear
servo rear servo apply pressurein
the Dl and D2 ranges.

THROTTLE REDUCING VALVE

Before throttle pressureor boosted
throttle pressureis admitted to the
front face of the 2-3 shift valve, it
must opena passagepastthe spring-
loaded throttle reducing valve.

Approximately 20 psi throttle
pressureis requiredto movethe plug
againstits spring far enoughto open
the passage.Once past the valve,
throttle pressurewill work on the
spring end of the valve and exert a
force to cut off throttle pressureflow
pastthe valve. In this case,the valve
becomes balancedbetween throttle
pressureforce on the one end and
spring force plus throttle pressure
force on theother end. Thepressure
past the valve will, therefore, be
reduced.

2-3 SHIFT VALVE

The2-3 shift valve controlsthe 2-3
upshift and the 3-2 downshift. The
valve is held in its rest closed posi
tion by springs. It is openedby gov
ernorpressure.Under variousdriving
conditions, governor pressureis op
posedby spring force plus throttle or
boostedthrottle pressures,and con
trol pressure.

INHIBITOR VALVE

The inhibitor valve preventsa 2-1
downshift, either manual or kick
down, at excessiveroad speeds.
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The inhibitor valve is held in its
rest open position by a spring,and
is closedby governorpressure.Under
various driving conditions, governor
pressureis opposedby spring force
plus control pressure.

3-2 COASTING CONTROL
VALVE

The 3-2 coasting control valve
operatesin the front servo release
passage.

During a 3-2 closed-throttledown
shift in D2 range, the valve is posi
tioned by its spring so that front
servo releasepressuremust exhaust
slowly through an orifice. This slow
exhaustof releasepressureprovides
a slow front bandapplication.

During a partial-to-full-throttle
3-2 downshift, the 3-2 coastingcon
trol valve is positioned by throttle
pressureor boosted throttle pres
sureso that front servoreleasepres
surecan exhaust rapidly to provide
a rapid front band application.

DOWNSHIFT VALVE

The downshift valve is in thecon
trol valve upper body. The inner
downshift lever contactsone end of
the spring-loadeddown-shift valve.

Control pressureis directedto a
land of the valve. Linkage is con
nectedbetweenthe acceleratorpedal
and downshift lever. The downshift
valve is moved to open a passageto
direct control pressureto the shift
valves and the inhibitor valve, when
the acclerator pedal is depressd
through the detent Fig. 9.

3-2 DOWNSHIFT CONTROL
VALVE

The 3-2 downshift control valve
operatesin the front servo release
pressurepassagebetween the 2-3
valve and the front servo. A check
valve is installed parallel with the
downshift valve in the samepassage
so that releasepressureflow to the
servoby-passesit.

The downshift valve controls the
rate of front servo releasepressure
exhaust flow from the servo, and
thereby the rate of front band ap
plication.

The 3-2 downshift control valve
eliminates the possibility of a run
away condition in the transmission
during a 3-2 kickdown at low car
speedsabout25 mph. It also elim
matesthe possibility of a tie-up dur

ing the same shift at higher speeds
50 mph and more.

HYDRAULIC CONTROL
SYSTEM-NEUTRAL

The manual valve at N selector
lever positionblocks the fluid flow to
both clutches and both bands Fig.
9. With no fluid pressurein the
clutches or servos, the clutchesand
bands are releasedby spring pres
sure, preventing power being trans
mitted to the transmission ouput
shaft.

Neutraloperationof the transmis
sion keepscontrol pressureup to its
propervalue, maintainsa full torque
converter, lubricates the transmis
sion, and maintains a flow of fluid
through the cooling system.

HYDRAULIC CONTROL
SYSTEM-Di, FIRST GEAR

When the selectorlever is moved
from N to Dl, the manual valve
opensthreepassagesto control pres
sure.From left to right, the first pas
sageadmits control pressureto sup
ply the 2-3 valve and close the rear
servolockortt valve.The secondpas
sageadmits control pressureto apply
the front clutch, supplythe governor
and transition valve. J’he third pas
sageadmits control pressureto flow
through the 1-2 and inhibitor valves
and close the transition valve.

With the front clutch applied, the
primary sun gear tries to drive the
pinion carrier in a counterclockwise
direction. Counterclockwiserotation
at the pinion carrier is preventedby
the one-way clutch. With the front
clutch applied and the pinion carrier
held, the transmissionis in first gear.

HYDRAULIC CONTROL
SYSTEM - Dl, SECOND GEAR

The 1-2 shift occurs when gov
ernorpressureforce on the 1-2 shift
valve overcomesshift plug pressure
and spring forces. The 1-2 valve
moves inward, exhausting the fluid
which holds the transition valve
closed. The transition valve opens
and admits control pressureto apply
the front band.

The front clutch remainson, and
the front band applies to put the
transmissionin secondgear.

HYDRAULIC CONTROL
SYSTEM - Dl, THIRD GEAR

spring and shift plug pressureforce
at the 2-3 shift valve. Whenthe shift
valve opens, control pressureflows
through it to apply the rear clutch
andreleasethe front band.With both
clutchesapplied, the transmissionis
in third gear.

HYDRAULIC CONTROL
SYSTEM - D2, SECOND GEAR

When the manual valve is at the
D2 selector lever position, control
pressureto the 1-2 shift valve is
cut off. This condition permits con
trol pressureto flow through the
transition valve to apply the front
band.

With the front clutch andthe front
band applied the transmissionoper
atesin secondgear.

HYDRAULIC CONTROL
SYSTEM - D2, THIRD GEAR

Operationin D2 range, third gear
is the same as in Dl range, third
gear except that the closed throttle
downshift is from third to secondin
D2 insteadof from third to first as
in Dl.

HYDRAULIC CONTROL
SYSTEM-Di AND D2 RANGES,
3-2 KICKDOWN

When the acceleratorpedalis de
pressedthroughthe detent,thedown
shift valve opensa passagethat ad
mits control pressurebehind the 2-3
shift throttle reducing valve to op
posegovernorpressure.If the trans
mission is in high androad speedis
below 47-69mph, the 2-3 valve will
be forced closed against governor
pressure.When the 2-3 valve closes,
control pressurewhich hasbeenap
plying the rear clutch and releasing
the front band is exhausted. The
apply pressurethat was in the front
servo in third gear is now free to
apply the front band.As soon as the
front band applies, the transmission
is in secondgear.

HYDRAULIC CONTROL
SYSTEM - L, FIRST GEAR

In L range, first gear,control pres
sureis directedby the manualvalve
to apply the front clutch and rear
band.Controlpressureis alsodirected
by the manual valve to lock the 1-2
and 2-3 shift valves in their closed

The 2-3 shift occurs when gov
ernor pressure force overcomes
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positions. Since neither shift valve
can move, the transmissionwill stay
in first gear regardless of throttle
position or road speed.

HYDRAULIC CONTROL
SYSTEM - REVERSE

When the manual valve is shifted
into reverse, control pressureis di
rected to apply the rear clutch and
rear band.Governorsupply pressure
is cut off by the manualvalve; hence,
the transmission cannot shift auto
matically. Rear clutch pressure is
also directedto the throttle valve to
regulate throttle pressure to obtain
the correct line pressure for the
reverse-circuit.

fl IN-CAR ADJUSTMENTS AND REPAIRS

OIL COOLING AND
LUBRICATING SYSTEM

Figure 10 shows the transmission
seriescooling circuit that is used.The
converter out circuit is directed
through the oil cooler, then the
cooledoil is usedin the transmission
lubricating circuit. Compensator
pressureis replacedby converterout
pressureat the end of the converter
pressureregulator valve.

A spring-loaded check valve is
usedin the circuit to maintain about
3-5 psi in the converter out circuit.
When the converter out circuit ex
ceeds3-5 psi the check ball opens

D1316-A against spring pressureand cooled
oil is directedto lubricate the various
parts of the transmissiongear train.

The transmission control linkage
adjustmentsshould be performed in
the order in which they appear in
this section of the manual.

THROTTLE AND DOWNSHIFT
LINKAGE ADJUSTMENT

1. Apply the parking brake, and
place the selectorlever in N.

2. Run the engine at normal idle
speed.If the engineis cold, run the
engineat fast idle speedabout 1200
rpm until it reachesnormal oper
ating temperature.When the engine
is warm, slow it down to noi-mal idle
speed.

3. Connect a tachometer to the
engine.

4. Adjust engine idle speed to
specified idle rpm with the transmis

sion selectorin Dl or D2. Due to
the vacuum release operation, the
parking brake will not hold in Dl
or D2. Keep the service brake ap
plied.

The carburetor throttle lever
must be againstthe idle adjusting
screw Fig. 11, at specified idle
rpm in Dl or D2.

5. After the engineidle speedhas
beenproperly adjusted, stop the en
gine and adjust the anti-stall dash-
pot clearance.

Check the clearancebetweenthe
dashpot plunger and the throttle
lever. Bottom the dashpot plunger
against its spring, and then adjust
the clearancebetweenthe bottomed
plunger and the throttle lever to
specification. Check the position of

the fast idle cam. It must be in the
hot position.

6. Adjust the accelerator pedal
height Fig. 11 by disconnecting
the carburetorconnectinglink from
the carburetorand turning in or out
as necessary.

7. Position the speednut on the
downshift lever rod 1¼ inchesfrom
the forward face of the bushing in
the downshift lever Fig. 11.

MANUAL LINKAGE
ADJUSTMENT

1. With the enginestopped,loosen
the nut at the lower end of the
manual shift rod on the transmission
shift lever.

2. With the steeringcolumn in the
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FIG. 10-Series Cooling Pressure Regulator Circuit
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DOWNSHIFT CONTROL
ROD ADJUSTING NUT

SPEED NUT

FIG. 11 -Throttle Linkage

straight aheadlocked in place po
sition, move the manual selector
lever so that the pointer is down
againstthe steering column stop in
the Dl position. The large green
dot on the shift selector indicator
is the Dl position Fig. 12.

3. Move the shift lever on the
transmissionto the Dl detent posi
tion second from the bottom.

4. Tighten the nut on the shift rod
and shift lever.

5. Check the pointer alignment
for all positions of the selectorlever
and reset if necessary. Check and
if necessary adjust the neutral
start switch.

STARTER NEUTRAL SWITCH
ADJUSTMENT

1. With the manual linkage prop
erly adjusted, check the starter en-

DOWNSHIFT
LEVER ROD

TRANSMISSION
DOWNSHIFT LEVER

ACCELERATOR PEDAL

gagementcircuit in all transmission
selector lever positions. The circuit
must be open in all drive positions
and closedonly in park and neutral.
The starter should engageonly in
park or neutral.

2. To adjustthe switch, loosenthe
retainingscrewsthat locatetheswitch
on the steeringcolumn Fig. 13.

3. Place the transmissionselector
lever firmly against the stop of the
neutral detent position.

BOTTOM VIEW OF SWITCH

4. Rotatetheswitch actuatinglever
until the gauge pin No. 43 drill
shankend can be inserted into the
gauge pin holes Fig. 13.

5. Tighten the 2 switch retaining
screwsand remove the gaugepin.

6. Check the operation of the
switch in each selector lever posi
tion. The starter should engagein
only the neutral and park detent
positions. Whenever the manual
linkage is adjusted the starter
neutral switch should be re-set.

FRONT BAND ADJUSTMENT
1. Disconnect the fluid filler tube

from the oil pan, anddrain the fluid
from the transmission. If the same
fluid is to be used again in the
transmission after the band ad
justment, filter the fluid through
a 100-mesh screen as it drains
from the transmission. Make sure
that the container is clean. Re-use
the fluid only if it is in good con
dition.

2. Remove and thoroughly clean
the oil pan.Do not attempt to clean
the filter. If dirty, install a new
one. Discard the oil pan gasket.

3. Loosen the front servo adjust
ing screwlocknut two full turns with
a 9/16-inch wrench. Check the ad
justing screw for free rotation in the
actuating lever after the locknut is
loosened,andfree the screw if neces
sary.

4. Pull the adjusting screwend of
the actuating lever away from the
servo body, and insert the adjusting
tool gauge block Fig. 14 between
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ACCELERATOR
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LEVER

ACCELERATOR
LINK

FLOOR PAN
INSULATION

VACUUM HOSE

TOP VIEW OF SWITCH

Dl 503-A

FIG. 1 2-Selector Lever
Positions FIG. 1 3-Starter Neutral Switch
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/2 inch Drive

the servopiston stem and theadjust
ing screw.

5. Install the sockethandleon the
9/is-inch socket. Insert the T-handle
extensionthrough the sockethandle
and socket, and install the screw
driver socket on the T-handleexten
sion. Place the tool on the adjusting
screw so that the screwdriversocket
engagesthe screw and the 9/i6-inch
socket engagesthe locknut. With a
torque wrench on the T-handleex
tension, tighten the adjusting screw
to 10 in-lbs torque, and then back
off the screw exactly one full turn.
Severe damage may result to the
transmission if the adjusting screw
is not backed off exactly one full
turn.

6. Hold the adjusting screw sta
tionary, and torque the locknut to
specification.

7. Remove the gaugeblock fro.u
the transmission.

8. Place a new gasket on the oil
pan; install the filter and panon the
transmission.

9. Connectthe filler tube to the oil
pan and torque the retaining nut to
specifications.

10. Add 3 quarts of transmission
fluid. Run the enginefor 2 minutes.
Place selectorlever in P position and
check fluid level. Add fluid if neces
sary.

REAR BAND ADJUSTMENT

1. Working from under the right
side of the instrument panel, lift
enoughcarpet away from the con
sole to gain accessto the rear band
adjustmentopening.

2. Remove the plastic plug from
the floor pan.

3. Wipe all dirt from the rear
band adjusting screw threads, and
oil the threads.

4. Place the socketholder on the
¾-inch socket Fig. 14. Insert the
T-handle extension through the
handleand socket.Placethe 5/is-inch
8-point socket on the extension.
Place a torque wrench on the T
handle extension.

5. Insert the assembledtool in tL.
accesshole so that it engagesthe ad
justing screw and the locknut.

6. Loosen the adjusting screw lock
nut.

7. Torque the adjusting screw to
specification.

8. Removethe torquewrenchfrom
the T-handleextensionand back off
the adjustingscrewexactly 1½ turns.
Severedamage may result to the
transmission if the adjusting screw
is not backedoff exactly 1½ turns.

9. Hold the adjusting screw sta
tionary, and torque the locknut to
specification.

10. Install the plastic plug in the
floor pan.

11. Fit the carpet into place on
the console.

GOVERNOi REPLACEMENT
1. Raisethe car so that the trans

mission extensionhousing is acces
sible.

2. Removethe governorinspection
cover from the extension housing.

3. Rotate the drive shaft until the
governor is in line with the inspec
tion hole Fig. 15.

4. Removethe governorvalve body
from the counterweight.Do not drop
the attaching bolts or the valve
parts into the extension housing.

5. Lubricatethe newgovernorvalve
parts with transmission fluid. The
valve must move freely in the
valve body bore.
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TM-410

FIG. 14-Front and Rear Band
Adjusting Tool

FIG. 1 5-Governor In Extension
Housing
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PRESSURE TUBE

MAIN CONTROL
VALVE TUBE

p

FRONT
SERVO
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LUBRICATION
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FIG. 1 6-Typical Hydraulic Control System Parts
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6. Install the governor valve body
on the counterweight so that the
valve body cover is facing rearward.
Tighten the two attachingbolts se
curely.

7. Install the governor inspection
cover and a new gasket on the ex
tension housing.Torque the attach
ing screws to specifications.

OIL PAN AND CONTROL
VALVE BODY REPLACEMENT

1. Raisethe car so that the trans
mission oil pan is accessible.

2. Disconnect the fluid filler tube
from the oil pan, and drain the fluid
from the transmission.If the same
fluid is to be used again in the
transmission, filter the fluid
through a 100-mesh screen as it
drains from the transmission. Re
use the fluid only if it is in good
condition.

3. Disconnect the hose from the
vacuumdiaphragmunit. Removethe
diaphragm unit using tool FCO-24.
Do not use any tools such as pliers,
pipe wrenches, etc., on the dia
phragm housing. Do not allow sol
vents to enter the diaphragm unit.
Removethe push rod.

4. Removethe oil pan and gasket,
and discardthe gasket.

5. Remove the fluid filter-type
screenretaining clip and the screen.

6. Remove the two tubes which
connectto the pressureregulatorand
the control valve body Fig. 16.

7. Loosen the front servo attach
ing bolts three turns.

8. Removethe threecontrol valve
body attachingbolts, and lower the
valve body while pulling it off the
front servo oil tubes Fig. 16. Be
careful not to damagethe valve
body or the tubes.

9. Before installing the control
valve body, check for a bent manual
valve. This is done by rolling the
valve on a flat surface.

10. Install the control valve body
by aligning the front servo oil tubes
with the holes in the valve body.
Shift the manual lever to the L de
tent, and place the inner downshift
lever between the downshift lever
stop and the downshift valve. The
manual valve must engagethe ac
tuating pin in the manual detent
lever.

11. Install, but do not tighten the
control valve body attachingbolts.

12. Install the tubes to the pres
sure regulator and the control valve
body.

13. Move the control valve body
toward the center of the caseas far
as the attaching bolts will permit.
This movement is made to take up
clearancebetweenthe manual valve
and the actuatingpin on the manual
detentlever.

14. Torque the attachingbolts to
specification.

15. Turn the manual valve one
full turn in eachmanual leverdetent
position. If the manual valve binds
against the actuating pin in any
detent position, loosen the valve
body attaching bolts and move the
body away from the center of the
case. Move the valve body only
enough to relieve the binding.
Torque the attaching bolts and re
checkthe manual valve for binding.

16. Position the push rod in the
boreof the vacuumdiaphragmunit.
Using the diaphragmunit as a guide,
insertthe push rod into the threaded
openingof the case. Torque thedia
phragm unit to specification. Con
nect the vacuumhose.

17. Torque the front servoattach
ing bolts to specification.

18. Adjust the front band.
19. Install the fluid filter-type

screenand the screenretaining clip.
20. Position a new oil pan gasket

on thJ bottom of the transmission
case,and install the oil pan. Torque
the oil panscrewsto specification.

21. Connectthe fluid filter tube to
the oil pan, and tighten the fittings
securely.

22. Fill the transmissionwith fluid.
If the fluid that was drained from
the transmission is to be used
again, filter the fluid through a
100-mesh screen as it is poured
back into the transmission. Re-use
the fluid only if it is in good con
dition.

PRESSURE REGULATOR
REPLACEMENT

1. Drain the fluid from the trans
mission, and removethe oil panand
filter-type screen.

2. Removethe small compensator
pressuretube and the large control
pressuretube from the control valve
body and the pressure regulator
Fig. 16.

3. Remove the pressureregulator
spring retainer, springs, and spacer.
Maintain pressureon the retainer
to preventthe springs from flying
out.

4. Remove the pressureregulator
attachingbolts and washers,and re
move the regulator.

5. Position the replacementregu
lator body in the transmissioncase
and onto the front servo tube, and
install the attaching bolts. Torque
the bolts to specification.

6. Check the converter pressure
andcontrol pressurevalvesto besure
the valvesoperatefreely in the bores.

7. Install the valve springs,spacer,
and retainer.

8. Install the large control pres
sure tube and small compensator
pressuretube.

9. Install the filter-type screen,re
taining clip, and the oil pan. Fill the
transmissionwith fluid.

FRONT SERVO REPLACEMENT
1. Drain the fluid from the trans

mission, and removethe oil pan and
fluid screen.

2. Removethe vacuumdiaphragm
unit.

3. Loosen the threecontrol valve
body attaching bolts.

4. Removetheattachingboltsfrom
the front servo Fig. 16, hold the
strut with the fingers, and remove
the servo.

5. To install the front servo,posi
tion the front band forward in the
casewith the endsof the bandfacing
downward.Align the largeendof the
servo strut with the servo actuating
lever, and align the small end with
the band end.

6. Rotatetheband,strut, andservo
to align the anchor end of the band
with the anchor in the case. Pushthe
servo body onto the control valve
body tubes.

7. Install the servo retainingbolts
and torque them to specification.

8. Torque the control valve body
retaining bolts to specification.

Check the clearancebetweenthe
manual valve and the manual lever
actuatingpin as given in Oil Panand
Control Valve Body Replacement.

9. Adjust the front band.
10. Install the vacuum diaphragm

unit and rod.
11. Install thefilter-type screen,re

taining clip and oil pan. Fill the
transmission with fluid.

REAR SERVO REPLACEMENT

1. Drain the fluid f,m the trans
mission, and removethe oil panand
filter-type screen.

2. Removethe vacuumdiaphragm
unit.
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3. Removethe control valve body
andthe two front servooil tubes.

Removetheattachingboltsfrom
rear servo, hold the actuating
anchor struts with the fingers,
remove the servo.

5. To install the rear servo, posi
tion to servo anchor strut on the
servo band, and rotate the band to
engagethe strut.

6. Hold the servo anchorstrut in
position with the fingers, position the
actuatinglever strut, and install the
servo.

7. Install the servo attachingbolts,
and torque them to specification.
The longer bolt must be installed
in the inner bolt hole.

8. Install the two front servo oil
tubes and the control valve body.

Check the clearancebetweenthe
manual valve and the manual lever
actuating pin as given in "Oil Pan
and Control Valve Body Replace
ment."

9. Adjust the rear band.
10. Install the filter-type screen

and oil pan. Fill the transmission
with fluid.

EXTENSION HOUSING
BUSHING AND REAR SEAL
REPLACEMENT

1. Disconnectthe drive shaft from
the transmission.

2. Carefully remove the seal with
the tool shown in Fig. 17.

3. Remove the bushing as shown

EXTENSION HOUSING

D1025-B

FIG. 1 8-Extension Housing
Bushing Removal

4.
the
and
and

BUSHING
Tool-T57P-7697-B

or 7000-HF

EXTENSION HOUSING D1026-B

FIG. 1 9-Installing Extension
Housing Bushing

in Fig. 18. Use the bushing re
mover carefully so that the spline
seal is not damaged.

4. When installing a new bushing,
usethe special tool shownin Fig. 19.

5. Before installing a new seal
Fig. 20, inspect the sealingsurface
of the universaljoint yoke for scores.
If scoresare found, replacetheyoke.

6. Inspect the counterboreof the
housingfor burrs.Polish off all burrs
with crocus cloth.

7. Drive the seal into the housing
with the tool shown in Fig. 20. The
seal should be firmly seated in the
bore.

PARKING PAWL
1. Refer to the "Rear Band Ad

justment" proceduresfor Band Ad
justing tool usage.

2. With tool T58L-7l95-A, loosen

the adjusting stud locknut. Turn the
adjusting stud and torque to specifi
cation. This will tighten the rear
band around the planet carrier
and will hold the planet carrier
and clutch assembliesin position
during the parking pawl repair
operation.

3. Raise the car and drain the oil
from the transmission.

4. Place the adjustable support
standunderthe rearof the engine.

5. Disconnectthe inlet pipes from
the exhaustmanifolds.

6. Removethe drive shaft.
7. Disconnect the parking brake

cables from the crossmemberand
equalizerbracket.

8. Removethe crossmemberto ex
tension housing bolts.

9. Raise the engine with the ad
justable support stand until the ex
tensionhousing clearsthe rearcross-
member.

10. Removethe retainingbolts and
crossmemberfrom the frame.

11. Disconnect the speedometer
cable from the transmission.

12. Remove the transmission oil
pan and filter-type screen.

13. Remove the vacuum control
diaphragmunit and control rod.

14. Removethe main control valve
assembly retaining bolts and valve
assembly.

15. Removethe tubesthat go from
the caseinto the rearpump.

16. Removethe extensionhousing
retaining bolts and housing.

17. Remove the output shaft as
sembly from the case. Do not bend
or damagethe distributor tubes as
they are removed from the case
Fig. 24.

18. Removethe parking pawl tog
gle pin from the casewith a magnet.

19. Remove the retainer, washer
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FIG. 1 7-Extension Housing Seal Removal
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/
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FIG. 20-Extension Housiflg Rear Seal Installation
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and the end of the clip-type spring brokenparking pawl. mission with the specified lubricant.
from the end of
link pin.

the parking pawl 21. To assemblethe new parking
pawl, reversethe above procedure.

Reset the transmission
adjust the rear band

linkage. Re-
and replace

20. Removethe pawl link pin and Use new gasketsand refill the trans- console parts.

0 REMOVAL AND INSTALLATION

TRANSMISSION REMOVAL
GEAR CASE

1. Raisethe car on a hoist.

2. Disconnect the fluid filler tube
from the oil panand drain the fluid.

3. Remove the cover from the
Jower front side of the converter
housing.Removeoneof the converter
drainplugs,rotate theconverter 180’,
and remove the other plug. Use a
commercial flywheel turning tool.
Do not attempt to turn the con
verter with a wrench on the con
verter stud nuts.

4. Disconnectthe drive shaft from
the pinion flange, and remove the
drive shaft. Install the seal replacer
in the extensionhousing seal.

5. Disconnect the Pitman arm to
idler arm rod at the Pitmanarm end.

6. Removeone bolt on eachmuf
fler inlet pipe to chassis bracket
toward rear of chassis.

7. Disconnectthe inlet pipes from
the engine exhaust manifolds.

8. Disconnectthe cooler lines.

9. Disconnect the manual and
downshift control rods from the
transmission.

10. Remove the diaphragm unit
tube from the clip and from the dia
phragmunit.

11. Disconnect the speedometer
cable from the extensionhousing.

12. Remove the two engine rear
support to transmissionbolts.

13. Position a transmission jack
under the transmissionand raise it
slightly to take the weight off the
crossmember.

14. Removetwo transmissionrear
support bracket- to - chassis- bracket
bolts. Removethe support and hand
brakecablesfrom the equalizer. Al
low the support and equalizer to
hang down from the front brake
cable.

15. With the transmissionjack in
position, remove the four transmis
sion to converter housing bolts.

16. Tilt the rear of the transmis
sion assembly slightly upward, and
with the jack move the assembly
toward the rear until clear of the
converter housing. Lower the as
sembly and removeit from the car.

TRANSMISSION GEAR CASE
INSTALLATION

1. Install guidepins in the two top-
transmissionto converterhousingat
tachingbolt holes.

2. Mount the transmissionon the
jack and position it under the car.
Be sure to align the turbine shaft
splines with the turbine splines
and the converter impeller lugs
with the slots in the front pump
drive gear.

3. Raise the transmission,move it
toward the front of the car, andposi
tion it on the converter housing.

4. Install the transmissionto con
verter housing lower attachingbolts.
Removethe two guide pins and in
stall the two upperbolts. Torquethe
bolts to specification.

5. Install the transmissionrearsup
port and bolts.

6. Lower the transmissiononto the
rearsupport,and install the rearsup
port to transmissionbolts.

7. Lubricate the front universal
slip yoke with Ford lubricant
B8A-19589-A.Slide the universaljoint
yoke onto the output shaft, and then
connect the drive shaft to the rear
axle.

8. Connectthe parking brakelink
age.

9. Connectthe exhaustsystem and
steeringlinkage.

10. Connect the vacuum tube.

11. Connecttheoil cooler to trans
mission oil inlet and outlet lines to
the transmissionandradiator.Tighten
the fittings securely.

12. Connectthe speedometercable
to the extensionhousing.

the transmission manual lever, and
connectthe downshift linkage to the
transmissiondownshift lever.

14. Install theconverterdrain plugs
and converter lower cover.

15. Connectthe fluid filler tube to
the oil pan. Tighten the fittings se
curely.

16. Lower the car to the floor, and
fill the transmissionwith fluid. Then
check the fluid level.

17. Adjust the linkage.

CONVERTER REMOVAL

1. Remove the transmission.

2. Remove the four stud nuts and
flat washersthat attachthe converter
to the flywheel. Replace the con
verter housing lower front cover to
prevent the converter from falling
when the housingis removed.

3. Removethe starter cable. Then
removethe starter.

4. Removethe six converterhous
ing to engineblock bolts.

5. Work the converterhousing off
the engine dowel pins and remove
the housing and converter.

CONVERTER INSTALLATION
1. Placethe converterin thehous

ing, and retain it thereby installing
the lower front cover.

2. Raisethe housingandconverter
into position and start the housingon
the enginedowel pins.

3. Start the six converter housing
to enginebolts.

4. Remove the converterhousing
lower front cover and position the
converteron the flywheel. Install the
four converter to flywheel stud flat
washersand nuts. Torque to specifi
cation.

5. Torque the converter housing
to enginebolts to specification.

6. Install the converter housing
lower front cover. Install the starter.

13. Connect the manual linkage to 7. Install the transmission.
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D MAJOR REPAIR OPERATIONS

DISASSEMBLY

1. Before removing any of the
transmission sub - assemblies, thor
oughly clean the outsideof the trans
mission case to prevent dirt from
getting inside the mechanism.

2. After the transmissionhasbeen
removedfrom the car, place the as
sembly in the transmission holder
shown in Fig. 21.

3. Removethe oil pan, gasket,and
filter-type screenclip.

4. Lift the filter-typescreenoff the
forward tube, and then lift it off the
rear tube.

5. Remove the spring seat from
the pressure regulator. Maintain
constant pressure on the seat to
prevent distortion of the spring
seat and the sudden release of the
springs. Remove the pressureregu
lator springs and pilots, but do not
remove the valves.

6. Loosen, but do not remove,

PRY FRONT CLUTCH CYLINDER
TOWARD REAR OF TRANSMISSION

[I

FRONT CLUTCH
CYLINDER

the regulator body attaching bolts.
7. Lift the rear pump intake tube

out of the bore in the transmission
case. Be careful not to bend the
tube.

8. Removethe small compensator
pressuretube.Then removethe large
control pressuretube from the pres
sure regulatorand the control valve
body. If necessary,tap the tubeswith
a soft hammer but do not distort
them.

9. Loosen the front andrear servo
bandadjustingscrews5 turns. Loosen
thefront servoattachingbolts3 turns.

10. Removethe vacuumdiaphragm
unit andpush rod.

11. Removethe control valve body
attachingbolts. Align the levers to
permit removal of the valve body.
Then lift the valve body clearof the
transmissioncase. Pull the body off
the servo tubes, and then remove it
from the case.

12. Remove the regulator body

from the case. Keep the control
pressure valve and the converter
pressure regulator valve in the
pressure regulator to avoid dam
age to the valves.

13. Remove the front servo apply
and releasetubes by twisting and
pulling at the sametime. Removethe
front servo attachingbolts. Hold the
front servo strut with the fingers,
and lift the servoassemblyfrom the
case.

14. Removethe rear servoattach
ing bolts. Hold the actuatingand
anchor struts with the fingers, and
lift the servofrom the case.

TRANSMISSION END PLAY
CHECK

1. Removeone of the front pump
attac bolts. Mount the dial mdi-

PRY GEAR TRAIN TOWAD Tool-T6JL-7657-B
FRONT OF TRANSMISSION or 7657.8

D1029-C
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Tool-7000. CJ

FIG. 2 1 -Transmission Mounted on Bench
Dl 024.B

FIG. 23-Rear Pump Discharge
Tube Removal

/
TooI-77067

Dial Indicator

1/: /‘ 1
p.- L

Tool-77067

FIG. 22-Transmission End Play Check
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FIG. 24-Output Shaft, Governor
and Rear Pump

catorsupport tool in the front pump
bolt hole. Mount a dial indicator on
the support so that the contact rests
on the end of the turbine shaft as
shown in Fig. 22.

3. Pry the front clutch cylinder to
the rear of the transmission with
a largescrewdriverFig. 22. Set the
dial indicator at zero while main
taining a.slight pressureon thescrew
driver.

4. Remove the screwdriver and
pry the units toward the front of the
transmissionby inserting the screw
driver between the large internal
gear andthe transmissioncase Fig.
22.

5. Record the indicatorreadingfor
use during transmission assembly
End play should be 0.010-0.029 inch
minimum end play is preferred. If
end play is not within specifications,
a new selective thickness thrust
washer has to be used when the
transmissionis assembled.

PRY BETWEEN
GOVERNOR COUNTERWEIGHT AND

GOVERNOR
COUNTERWEIGHT Dl 284-A

2. Install the
seal replaceron
provide support

extension housing
the output shaft to
for the shaft.

6. Remove the indicator support,
and then remove the seal replacer
from the output shaft.

REMOVAL OF CASE AND
EXTENSION HOUSING PARTS

1. Remove the remaining front
pump attachingbolts. Then remove
the front pump assemblyand gasket.
If necessary,tap the bolt bosses
with a soft hammer to loosen the
pump from the case.

2. Removethe five transmissionto
extensionhousingbolts. These bolts
also attach the rear pump to the
case. Removethe extensionhousing.
Install the tube extractor tool in the
rear pump dischargetube Fig. 23
and remove the tube. Remove the
lubrication tube from the case.

3. Remove the output shaft com
plete assemblyFig. 24. Be careful
not to bend the pressuretubes be
tween the distributor sleeveand case
as the tubes are removed from the
case.
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OUTPUT
SHAFT

REAR
PUMP

FRONT BAND INPUT SHAFT D1033-A

Dl031-A FIG. 26-Speedometer Drive
Gear Removal

FIG. 28-Input Shaft and Clutch
01285-A Removal or Installation

4. A nylon speedometerdrive gear
is used on the output shaft. If gear
replacement is necessary, the old
type steel gear may be used.

The nylon drive gear is a 0.004-
0.0 10-inch shrink fit on the output
shaft and can be removed in the
following manner:

5. With the output shaft assembly
on the bench, remove the oil dis
tributor tubes from the sleeve. Re
move the speedometerdrive gear
snap ring from the shaft. Pry the oil
delivery sleeve toward the rear of
the shaft with a hammer handle.
Make certain to apply pressureSon
the governor counterweight,and not
against the governor valve body.
Fig. 25.

6. Slide the oil delivery sleeve
toward the front of the shaft.

7. Using a hammer and a small
brass drift, tap the gear evenly and
alternately Fig. 26 to prevent
cocking it on the shaft. Tap the gear
gently to prevent damaging it.

8. If the drive gear ball does not
fall out as the speedometergear is
removed, remove the ball from the
seat in the output shaft.

GOVERNOR VALVE BODY
OIL DISTRIBUTOR SLEEVE
SPEEDOMETER DRIVE GEAR

OUTPUT SHAFT

SHAFT

REAR PUMP-....

FIG. 25-Pressure Apply Area
for Removing Speedometer Gear

RACE

01289-A

FIG. 27-Output Shaft and Thrust Washer
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9. Remove the distributor sleeve.
Removethe four seal rings from the
output shaft with the fingers to pre
vent breaking the rings.

10. Remove the governor snap
ring from the output shaft. Slide the
governor assembly off the output
shaft. Then remove the governor
drive ball. Remove the rear pump
and remove the extension housing
and pump gaskets.Removethe rear
pump thrust washerand race Fig.
27.

11. Remove the rear pump drive
key from the output shaft. Then re
move the bronze thrust washerfrom
the output shaft.

12. Remove the selective thrust

washerfrom the rear of the pinion
carrier.

13. Remove the two seal rings
from the primary sun gear shaft.
Remove the pinion carrier.

14. Remove the primary sun gear
rear thrust bearing and race from
the pinion carrier.

15. Remove the front clutch sun
gear thrust washer race from the
sun gear.

16. Note the rear band position
for referencein assembly.The end
of the band next to the adjusting
screwhas a depressiondimple in
the center of the boss. Squeezethe
ends of the rear band together, tilt
thebandto the rear, andremovethe
rearband from the case.

17. Remove the two center sup
port outer bolts one each side
from the transmissioncase.

18. Exert enoughpressureon the
end of the input shaft to hold the
clutch units together. Then remove
the center support, front and rear
clutch assembliesas a unit. Fig.
28.

19. Install the clutch assemblies
in the bench fixture Fig. 29.

20. Remove the thrust washer
from the front of the input shaft.

21. Remove the front band from
the case. Lift the front clutch as
sembly from the primary sun gear
shaft.

22. Remove the bronze and the
steel thrust washers from the rear
clutch assembly. Wire the thrust
washers together to assure correct
installation.

23. Remove the front clutch seal
rings from the primary sun gear
shaft.

24. Lift the rear clutch assembly
from the primary sun gearshaft.

25. Remove the rear clutch seal
rings from the primary sun gear
shaft. Do not break the seal rings.

26. Remove the primary sun gear
front thrust washer.

PARTS REPAIR AND
REPLACEMENT

During the repair of the sub-as
semblies,certain generalinstructions
which applyto all units of the trans
misson must be followed. These in
structions are given here to avoid
unnecessaryrepetition.

Handle all transmissionpartscare
fully to avoid nicking or burring the
bearing or mating surfaces.

Lubricate all internal parts of the
transmission before assembly with
transmissionfluid. Do not use any
other lubricants.

Gasketsand thrust washersmay
be coated with petroleum jelly to
facilitate assembly. Always install
new gasketswhen assemblingparts
of the transmission.

Tighten all bolts and screws to
the recommendedtorque. For de
tailed Cleaningand Inspection oper
ations refer to Part 7-1.

PRIMARY SUN GEAR SHAFT

1. Position the primary sun gear
shaft in the clutch bench fixture.

2. Check the fit of the seal rings
in their respectivebores.A clearance
of 0.002-0.009inch should exist be
tween the ends of the rings.

3. Install the seal rings on the
shaft, and check for free movement
of the rings in the grooves of the
shaft.

REAR CLUTCH
1. Remove the clutch pressure

platesnapring, andremovethepres
sure plate from the drum. Remove
the bronze andsteel plates.

2. Compressthe spring in an arbor
presswith the tool shown in Fig. 30
and remove the snap ring.

3. Guide the spring retainer while
releasingthe pressto preventthe re
tainer from locking in the snap ring
groove.

4. Position the primary sun gear
shaft in the rearclutch. Place an air
hose nozzle in one of the holes in
the shaft, and place one finger over
theother hole.Then force the clutch
piston out of the clutch drum with
air pressure.

7-30

FRONT CLUTCH
CYLINDER

THRUST
WASHER

FIG. 29-Input Shaft and Clutch
Mounted in HoldiNg Fixture

FIG. 30-Rear Clutch Spring
Snap Ring Removal

FRONT
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FIG. 3 1 -Front Clutch Snap
R4n Removal or Installation
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FIG. 32-Front Clutch Piston
Removal

Hold one hand over the piston
to prevent damage.

5. Remove the clutch piston inner
seal ring from the clutch drum. Re
move the clutch piston outer seal
ring from the groove in the piston.

6. Lubricate all parts to facilitate
assembly. Install the clutch piston
inner seal ring in the groove in the
drum. Install a new outer seal ring
on the piston, and install the piston
in the clutch drum.

7. Install the clutch releasespring,
and position the retainer on the
spring.

8. Position the clutch assemblyin
an arborpress,andthen position the
proper tool on the spring retainer.
Compressthe clutch spring, and in-

stall the snapring. While compress
ing the spring, guide the retainer
to avoid interference of the re
tainer with the snap ring groove.
Make sure the snap ring is fully
seatedin the groove.

9. Install the composition andthe
steel clutch plates alternately, start
ing with a steel plate. Becauseof
coning, all steel platesmust face the
same direction with either all con
cave or all convex sides up.

10. Install the clutch pressureplate
with the bearingsurfacedown. Then
install the clutch pressureplate snap
ring. Make sure the snap ring is
fully seatedin the groove.

11. Install the thrust washer on
theprimary sun gearshaft. Lubricate
all partswith automatictransmission
fluid or petroleum jelly. Install the
two center seal rings.

FIG. 36-Clutch Plate
Installation

12. Install the rear clutch on the
primary sun gear shaft. Be sure all
of the needlesare in the hub if
the unit is equipped with loose
needlebearings. Assemble two seal
rings in the front grooves.

13. Install the steelandthe bronze
thrust washerson the front of the
secondarysun gear assembly.If the
steel washer is chamfered,place the
chamferedside down.

FRONT CLUTCH

1. Remove the clutch cover snap
ring with a screwdriver, andremove
the input shaft from the clutch drum.

2. Remove the thrust washer from
the thrust surfaceof the clutch hub.
Insert one finger in the clutch hub,
and lift the hub straight up to re
move the hub from the clutch drum.

3. Remove the composition and
the steel clutch plates, and then re
move the pressureplate from the
clutch drum.

4. Place the front clutch spring
compressor on the releasespring,
position the clutch drum on the bed
of an arborpress,and then compress
the release spring with the arbor
press until the releasespring snap
ring can be removed Fig. 31.

5. Removethe clutch releasespring
from the clutch drum.

6. Install the specialnozzle shown
in Fig. 32 on an air hose.Place the
nozzle againstthe clutch applyhole

BUSHING DRIVEN GEAR DRIVE GEAR

PUMP
BODY BUSHING D1047-A

FIG. 37-Front Pump
Disassembled
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FIG. 34-Front Clutch Hub
Installation

CLUTCH
CYLINDER

PRESSURE PLATE

I

FIG. 33-Front Clutch Piston FIG. 35-Pressure Plate
InstallationSeal and Check Valve
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FRONT PUMP OIL SEAL

FIG. 38-Front Pump Seal INSTALLATION

Removal

in the front clutch housing, and
force the piston out of the housing.

7. Remove the piston inner seal
from theclutch housing.Removethe
piston outer seal from the groove in
the piston as shown in Fig. 33.

8. Lubricate all parts with trans
mission fluid. Install a new piston
inner seal ring in theclutch cylinder.
Install a new piston outer seal in the
groove in the piston as shown in
Fig. 33.

9. Install the piston in the clutch
housing.Make sure the steel bear
ing ring is in place on the piston.

10. Position the releasespring in
the clutch cylinder with the concave
side up. Place the release spring
compressoron the spring, and com
pressthe spring with an arbor press.
Then install the snap ring as shown
in Fig. 31. Make sure the snap
ring is fully seatedin the groove.

11. Install the front clutch housing
on the primary sun gear shaft by
rotatingthe clutch units to meshthe
rear clutch plateswith the serrations
on the clutch hub. Do not break
the seal rings.

12. Install the
clutch cylinder

FRONT PUMP
BODY

clutch hub in the
with the deep

FIG. 39-Installing Front

Ii
MACHINE OFF II

FIG. 40-Dimensions for
Reworking Front Pump Seal
Installing Tool

01283-B

counter-bore down Fig. 34. In
stall the thrust washeron the clutch
hub.

13. Install the pressure plate in
the clutch cylinder with the bearing
surface up Fig. 35. Install the
bronze composition and the steel
clutch plates alternately, starting
with a bronzeplate Fig. 36. Lubri
cate the plates as they are installed.

14. Install the turbine shaft in the
clutch cylinder, and then install the
snap ring. Make surethe snap ring
is fully seatedin the groove.

15. Install the thrust washer on
the turbine shaft.

FRONT PUMP

1. Remove the stator support at
tachingscrewsandremovethe stator
support. Mark th top surfaceof the
pump driven gearwith Prussianblue
to assurecorrect assembly.Do not
scratch the pump gears.

2. Remove the drive and driven
gearsfrom the pump body.

3. Referto Fig. 37 for a disassem
bled view of the front pump. Inspect
the pump body housing, drive gear
bushing, gear pockets, and crescent
for scores.

4. If anypartsother than thestator
support are found defective, replace
the pump as a unit. Minor burrs and

scoresmay be removed with crocus
cloth. The statorsupport is serviced
separately.

5. Bolt the front pump to the
transmissioncase with capscrews.

6. Install the oil seal remover
shownin Fig. 38. Then pull the front
seal from the pump body.

7. Clean the pump body counter-
bore.Then inspectthebore for rough
spots. Smooth up the counterbore
with crocus cloth.

8. Remove the pump body from
the transmisssioncase.

9. Coat the outer diameter of a
new sealwith FoMoCo SealingCom
pound, or its equivalent.Then posi
tion the seal in the pump body. Drive
the seal into the pump body with the
tool shown in Fig. 39 until the seal
is firmly seated in the body. Tool
77837 may be reworked Fig. 40
to install the latest type seal.

10. Placethe pump driven gear in
the pump body with the mark on the
gearfacing upward. Install the drive
gear in the pump body.

11. Install the stator support and
attacking screws. Check the pump
gears for free rotation.

REAR PUMP

1. Remove the screws and lock-
washerswhich securethepump cover
to the pump body, and remove the
cover. Mark the top face of the
pump drive and driven gear with
Prussianblue to assure correct in
stallation of gearsat assembly Fig.
41. Do not scratch or punch
marks on the pump gears.

2. Remove the drive and driven
gears from the pump body.

3. Place the pump driven gear in
the pump body with the mark
placed on the gear at disassembly
facing upward.

4. Install the drive gear in the
body with the mark facing upward.
Install the pump cover, attaching
screws,and lockwashers.Torquethe
screws to specification.

5. Check the pump for free rota
tion of the gears.

PRESSURE REGULATOR

1. Remove the valves from the
regulatorbody.

2. Remove the regulator body
cover attachingscrews, and remove
the cover Fig. 42.

3. Remove the separator plate.
Then removethe front pump check
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valve and spring from the regulator
cover.

4. Wash all parts thoroughly in
clean solvent and blow dry with
moisture-free compressedair.

5. Inspect the regulatorbody and
cover mating surfacesfor burrs.

6. Check all fluid passagesfor ob
structions.

7. Inspectthe control pressureand
converter pressurevalves and bores
for burrs and scores. Remove all
burrs carefully with crocus cloth.

8. Check the free movement of
valves in their bores. Each valve
should fall freely into its bore when
both the valve and bore are dry.

9. Inspectthe valve springs for dis
tortion.

10. Position the check valve spring
and valve in the regulatorcover.

11. Position the separatorplate on
the regulator cover.

12. Position the regulator cover
and separatorplate on the regulator
body, and install the attaching
screws.Torque the screwsto specifi
cation.

13. Insert the valves in the pres
sure regulator body Fig. 42.

CONTROL VALVE BODY

During the disassemblyof thecon
trol valve assembly,avoid damageto
valve parts and keep the valve parts
clean. Place the valve assemblyon a
clean shop towel while performing
the disassembly operation. Do not
separatethe upper and lower valve
bodies and cover until after the
valves have been removed.

1. Removethe manual valve Fig.
43.

2. Removethe throttle valve body
and the separatorplate. Removethe
throttle valve and retainer.

.;

01144-B

theseparatorplate to the lower valve
body. Removethe upper body front
plate. The plate is spring-loaded.
Apply pressure to the plate while
removing the attaching screws.

4. Removethe compensatorsleeve
and plug, and remove the compen
satorvalve springs. Removethecom
pensatorvalve.

5. Removethe throttle boost short
valve andsleeve.Removethe throttle
boost valve spring and valve.

6. Removethe downshift valve and
spring.

7. Remove the upper valve body
rear plate.

8. Remove the compensator cut
back valve.

9. Remove the lower body side
plate Fig. 43. The plate is spring-
loaded. Apply pressureto the plate
while removing the attaching
screws.

10. Removethe 1-2 shift valve and
spring. Remove the inhibitor valve
and spring.

11. Removethe two screwsattach
ing the separatorplate to the cover.
Remove the lower body end plate.
The end plate is spring-loaded.
Apply pressure to the plate while
removing the attaching screws.

12. Removethe rearservolockout
valve and spring.

13. Remove the 2-3 delay and
throttle reducing valve sleeve, the
throttle reducing valve, spring, and
the 2-3 shift delay valve. Removethe
2-3 shift valve spring and valve.

14. Removethe transition valve.
15. Remove the plate Fig. 43

from the valve body cover.
16. Remove the check ball spring

andcheckball. Removethe 3-2 kick-
downcontrol valve spring andvalve.

17. Remove the 3-2 coasting con
trol valve spring retainer from the

cover. Removethe spring andvalve.
18. Removethe through bolts and

screws.Then separatethe bodies.

19. Inspect the rear pump check
valve for freedomof movement.This
valve seats in the lower body, is
stakedfor a firm fit and should not
be removedunlessa newoneis to be
installed.

20. Arrange all parts in their cor
rect positions Fig. 43. Rotate the
valvesand plugs wheninserting them
in their bores to avoid shearing of
soft body castings.

21. Position the separatorplate on
the upper body.

22. Be sure that the rear pump
checkvalve spring,valve, andseatin
thelower body arecorrectly installed.
Positionthe lower body on theupper
body, and start but do not tighten
the attachingscrew.

23. Position the cover and separa
tor plate on the lower body and start
the four through bolts.

24. Align the separatorwith the
upper and lower valve body attach
ing bolt holes. Install andtorquethe
four valve body boltsto specification.
Excessivetightening of thesebolts
may distort the valvebodies,caus
ing valves or plugs to stick.

25. Install the 3-2 kick-down con
trol valve andspring and the check
ball and spring in the cover. Install
the plate.

26. Install the 3-2 coastingcontrol
valve, spring, and spring retainer in
the cover.

27. Install the transition valve in
the lower body.

28. Install the 2-3 shift valve and
spring. Install the 2-3 shift delay
valve and the spring and throttle re
ducing valve in the sleeve. Slide the
sleeve andvalve into position in the
lower body.

29. Install the rear servo lockout
valve spring and valve. Install the
lower body end plate.

30. Install theinhibitor valvespring
and valve in the lower body.

31. Install the 1-2shift valve spring
andvalve. Install the lower body side
plate.

32. Install the compensatorcut
backvalve in the upperbody. Install
the upper body rear plate.

33. Install the downshift valve
spring and valve.

34. Install the throttle boost valve
and spring. Install the throttle boost
short valve and sleeve.
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FIG. 42-Pressure Regulator Assembly

3. Remove one screw attaching
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VALVE BODY
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FIG. 44-Governor
Disassembled

35. Install the compensatorvalve,
inner andouter compensatorsprings,
andthe compensatorsleeveandplug.

36. Position the front plate. Apply
pressurçto the plate while installing
the two attachingscrews.

37. Install the throttle valve and
retainer in the throttle valve body.
Position the separatoron the upper
body and install the throttle valve
body. Install the three attaching
screws.

38. Install four screws attaching
the cover to the lower body, two
screws attachingthe separatorplate
to the upper body, and one screw
attaching the separator plate to
lower body. Torque the cover and
body screws to specification.

39. InsXaJl the manual valve.

GOVERNOR

1. Removethegovernorvalve body
cover.

2. Remove the valve body from
the counterweight.

SCREW

SHAFT PISTON RETURN
SPRING

PIN I SERVO
I I NEEDLE BEARING I ACCUMULATOR PISTON

RETAINING WASHER PISTON

SERVO LEVER

SNAP S N VE
NEEDLE BEARING RING RETAINER A

RETAINING WASHER

FIG. 46-Rear Servo

3. Remove the plug, sleeve, and

D10528
valve from the body Fig. 44.

4. Install the governor valve and
spring assemblyin the bore of the
valve body. Install the sleeve, and
plug. Make sure the three points
on the end of the sleeve seatin the
slots in the washer.

5. Install the body on thecounter
weight. Make sure the fluid pas
sagesin the body and the counter
weight are aligned.

6. Position the valve body cover
on the body, and install the screws.

FRONT SERVO

1. Remove the servo piston re
tainer snapring Fig. 45. The servo
piston is spring loaded. Apply pres
sure to the piston when removing
the snap ring.

2. Remove the servo piston re
tainer, servo piston, and the return
pistdn from the servo body. It may
be necessaryto tap thç piston stem
lightly with a soft hammer to sep
arate the piston retainer from the
servo body.

,3. Remove the screw and washer
from the endof the piston stem, and
separatethe pistonSretainer, return
piston, and servo piston.

ADJUSTING SCREW

LEVER

4. Remove all the seal rings, and
remove the spring from the Servo
body.

5. Inspect he servobody for cracks
and the piston bore and the servo
piston stem for scores Fig. 45.
Checkfluid passagesfor obstructions.

6. Check the actuating lever for
free movement, and inspect it for
wear. If necessaryto replace the ac
tuating lever or shaft, remove the
retaining pin and push the shaft out
of the bracket. If the shaft is not re
tained by a pin, it is retainedin the
body by serrationson oneendof the
shaft. These serrationscusea press
fit at that end. To removethe shaft,
press on the end oppositethe serra
tions.

Inspecttheadjustingscrewthreads
and the threadsin the lever.

7. Checktheservospring andervo
band strut for distortion.

8. Inspecttheservobandlining for
excessivewear and bonding to the
metal. The band should be replaced.
If worn to a point where grooves
are not clearly evident.

9. Inspectthe bandendsfor cracks
and checkthe bandfor distortion.

10. To assemble,reverse the dis
assemblyprocedure.

REAR SERVO

1. Removetheservoactuatinglever
shaft retaining pin with a. ½-inch
punch. Remove the shaft and act’u
ating lever needlebearingsandthrust
washers.

2. Pressdown.on the servo spring
retainer, and removethe snap ring.
Release the pressuM on the re
tainer slowly to prevent the spring
from flying out.

Dl 145-B 3. Remove the retainer and servo
spring Fig. 46.
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FIG. 45-Front Servo Disassembled
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4. Forcethe piston out of the servo
body with air pressure. Hold one
hand over the piston to prevent
damage.

5. Remove the piston seal ring.
Removethe accumulatorpiston from
the servo piston.

6. Install the accumulatorpiston in
the servo piston.

7. Install a new seal ring on the
servo piston.

8. Install the piston in the servo
body. Lubricate the parts to facili
tate assembly. Install the servo
spring with the small coiled end
against the servo piston.

9. install the spring retainer.Com
press the spring with a C-clamp.
Then install the snapring. The snap
riig mLus.t be fully seated in the
gIoq3re.

Ill. Jtall the needle bearings in
the. actrating lever. install the actu
ating . lever and thrust washerswith
the socket in the lever bearing on
the piston stem. Install the actuating
lever shaft, aligning the retaining
pin holes, and install the pin.

11. Check the actuating lever for
free movement.

TRANSMISSION CASE AND
LINKAGE REPAIR

1. Remove the inner downshift
lever shaft nut Fig. 47. Then re
move the inner downshift lever.

2. Remove the outer downshift
lever and sharn. Remove the down
shift shaft seal wm the counterbore
in the manual Jever shaft.

and removethe clip from the park
ing pawl operatinglever. Removethe
parking pawl operatingrod assembly.

4. Rotate the manual shaft until
the detent lever clears the detent
plunger. Then remove the detent
plunger and spring. Do not allow
the detent plunger to fly out of the
case.

5. Remove the manual lever shaft
nut, andremovethe detentlever. Re
move the outer manual lever and
shaft from the transmissioncase.

6. Remove the clip retaining the
toggle operatingleverandremovethe
assemblyand disassemblethe parts.

7. Tap the toggle lever sharply to
ward the rearof the caseto remove
the plug and pin.

8. Removethe pawl pin by work
ing the pawl backandforth. Remove
the pawl and toggle lever assembly,
and then disassemble.

9. Remove the manual shaft seal
and case vent tube.

10. If necessaryremovecooler re
turn check valve from the case.

11. To assemble the case linkage
çiarts or cooler return check valve
reverse the above disassembly pro
cedure and check for free linkage
operation.

ASSEMBLY

Do not use force to assemble
mating parts. if the parts do not as
semblefreely, examinethem for the
causeof the difficulty. Always use
new gaskets during the assembly
operations.

CLUTCH ASSEMBLIES

1. Install the front band in the
transmissioncaseso that the anchor
endis alignedwith the anchorin the
case.

2. Make sure the. thrust washeris
in place on the input shaft. Lift the
clutch assembliesout of the -holding
block. Do not allow the clutches, to
separate.

3. Install the clutch sub-assemblies
in the transmissioncase while posi
tioning the servo band on the drum.
Hold the units together while in
stalling them Fig. 28.

CENTER SUPPORT, ONE-WAY
CLUTCH, PINION CARRIER,
AND OUTPUT SHAFT

The production center supports
arechamferedat the edgeof the race
Fig. 48. The service center sup
ports are not chamfered. The fol
lowing assembly procedures cover
both type of center supports.

INSTALLATION
CENTER SUPPORT WITH
CHAMFERED EDGE

1. Install the center support and
the rear band in the case.

RACE

PLANET CARRIER D1288-A
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DETENT SPRING*

MANUAL SHAFT

DOWNSHIFT

DETENT PLUNGER

MANUAL SHAFT NUT

INNER DOWNSHAFT LEVER
DOWNSHIFT

NUT TOGGLE LIFT

AND LEVER

PAWL
LINK PIN

TOGGLE LEVER
PAWL RETURN SPRING.

TOGGLE LEVER PIN.
PLUG

FIG. 47-Cruise-O-Matic Transmission Case Control Linkage

CENTER SUPPORT

CHAMFER ON PRODUCTION
PART, ONLY-SERVICE PART NOT CHAMFERED

3. Remove the’ Cotter pin from the
parking pawl toggle operating rod FIG. 48-Planetary Clutch, Planet Carrierand Center Support
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PLANET
CARRIER

Center Support

2. Install the primary sun gear
rearthrust bearingrace, needlebear
ing and front thrust bearing race, in
the planet carrier, using petroleum
jelly to retain them in place.

3. Lubricatethe bearingsurfaceon
the centersupport, the rollers of the
planetaryclutch and the cam race in
the carrier with petroleumjelly.

4. install the planetary clutch in
the carrier Fig. 49..

5. Carefully position the planet
carrier on the centersupport. Move
the carrier forward until the clutch
rollers arefelt to contactthe bearing
surface of the center support.

6. While applying forward pres
sure on the planet carrier, rotate it
counterclockwise as viewed from
the rear Fig. 49. This will cause
the clutch rollers to roll toward the
large opening end of the cams in
the race, compressing the springs
slightly, so that the rollers will ride
up the chamfer on the planetary
support and onto the inner race.

7. Push the planet carrier all the
way forward.

8. Check the operation of the
planetaryclutch by rotating the car
rier counterclockwiseviewed from
the rear. It should rotate in this
direction with a slight drag, and it
should lock up when attempting to
rotate it in a clockwise direction.

-o

.0
S. ** **

.1

INSTALLATION-CENTER
SUPPORT NOT CHAMFERED

1. Install the center support and
the rear band in the case.

2. Install the primary sun gear
rear thrust bearing race, needle
bearing, and front thrust bearing

race, in the planet carrier, using
petroleum jelly to retain them in
place.

3. Lubricatethe bearingsurfaceon
the centersupport, the rollers of the
planetary clutch and the cam race
in the carrier with vaseline.

4. Install the planetary clutch on
the center suppot with the "saw
teeth" of the clutch cage pointing
in the clockwisedirection as viewed
from the rear Fig. 50. Make sure
that all rollers are in the cage.

5. Position the planet carrier on
the support so that the cams in the
carrier engagethe "saw teeth" on the
clutch cage.

6. Pushthe planetcarrier forward
until the rollers are felt to contact
the surface of the cam race.

7. While applying forward pres
sureon the carrier, rotate it counter
clockwise as viewed from the rear.

Dl 292-B This will cause the rollers to roll
towardthe large openingend of the
cams in the race, compressingthe
springs slightly, so that the rollers
will enter the cams.

8. Somerollers may becomecocked
preventingtheir entry into the outer
race. These rollers must be posi
tioned individually with a small
screwdriver by pushing the rear of
the rollers toward the transmission
and into the cam race Fig. 50.

Dl 291-C

FIG. 50-Planetary Clutch Installation in Carrier-Using Center Support
Not Chamfered
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PLANETARY
CLUTCH

ROTATE CARRIER
COUNTER CLOCKWISE

FIG. 49-Planetary Clutch Installation in Carrier-Using Chamfered
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CARRIERCENTER cOUNTERSUPPORT CLOCKWISEci

MOVE ROLLER
TOWARD CENTER
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Keep pressureapplied to the carrier
at all times.

9. After all of
been started into
rotate the carrier
while pushing it forward. Again,
straighten any rollers which still
may be in a cocked position and
preventthe carrier from sliding onto
the support.

10. Make sure that all springs are
entered in the cam race before at
tempting to push the carrier on the
support. Push the carrier all the way
forward and check the operationof
the clutch by rotating it in a coun
terclockwise direction. The carrier
should rotate in this direction with a
slight drag and should lock up when
attemptingto rotate it in a clockwise
direction.

11. Install the selective thrust
washer on the pinion carrier rear
pilot. If the end play was not
within specificationswhen checked
prior to disassembly,replace the
washer with one of proper thick
ness. Referto the specifications,Part
7-3, for thrust washer selective
thickness.

12. Install the output shaft, care
fully meshing the internal gear with
the pinions.

REAR PUMP

1. Position the rear pump drive
key in the keyway on the output
shaft.

2. Position new front and rear
gasketson the pump body. Retain
the gasketswith transmission fluid.

3. Install the thrust washer and
race in the rear pump Fig. 27.
Then install the rear pump. Be sure
the drive key is aligned with the
keyway in the pump drive gear.

GOVERNOR

1. Position the governor drive ball
in the pocket in the output shaft.
Retain the ball with transmission
fluid.

2. Install the governor assembly,
aligning the groove with the ball in
the output shaft.

3. Install the governor with the
governor body plate toward the
rear of the transmission. Install
the governor snap ring.

DISTRIBUTOR

1. Place the four seal rings in the
distributor sleeve,andcheck the ring
gap.

2. Check the fit of the seal rings
in the grooves in the output shaft.
The rings should rotate freely. In
stall the rings in the groovesof the
output shaft.

3. Install the three tubes in the
distributor sleeve.

4. Install the distributor sleeve on
the output shaft, chamfer forward.
Lubricateparts to facilitate assembly.
Slide the sleeve forwird over the 4
rings and at the same time start the
tubes into the case. The distributor
sleeve is located betweenthe gover
nor snap ring and speedometerdriv
ing gear.

5. Install a new seal on the rear
pump outlet tube and install the
tube in the transmission case and
rear pump body.

SPEEDOMETER DRIVE GEAR

1. Position the speedometerdrive
gear ball in the pocket of the out
put shaft. Retain it with fluid.

2. To install the nylon gear, dip
it in transmissionfluid and place it
on an illuminated 100-watt light
bulb. If a steel gear is used, it will
not be necessaryto heat the gear to
install it.

3. Allow the gear to remain on
the bulb for five minutes.Then turn
it over and heat the other side for
five minutes. This will heat the gear
to approximately l80 F.

4. Make sure the lock ball is in
place on the shaft, and then quickly
slide the gear into place.

5. Install the speedometerdrive
gear snap ring on the output shaft.

EXTENSION HOUSING

1. Insert the extension housing
oil seal replacer and pilot in the
housing, and install the extension
housing on the transmission case.
Coat the bolt threads with B5A-
19554-A sealer and install the ex
tension housing attaching bolts,
breathertube clip, vacuumtube clip,
and externaltooth lockwashers.The
lockwashersmustbe installedwith
the rolled edge toward the trans
mission caseto insure a tight seal.

2. Torque the extension housing
attachingbolts to specification.

3. Install the governor inspection
cover and a new gasketon the hous
ing.

FRONT PUMP

1. Position a new front pump gas
ket in the counterboreof the trans
mission case.

2. Install the front pump, align
ing the pump bolt holes with the
holes in the case. Install 3 of the
front pump attachingbolts. Torque
the bolts to specification.

TRANSMISSION END PLAY
CHECK

1. Mount the dial indicator sup
port in a front pump bolt hole.
Mount a dial indicator on the sup
port so that the contactrests on the
end of the turbine shaft Fig. 22.

2. Use a large screwdriver to pry
the front of the clutch drum toward
the rear of the transmission Fig.
22. Set the dial indicator at zero.

3. Remove the screwdriver and
pry the units toward the front of
the transmissionby insertinga screw
driver betweenthe largeinternal gear
and the transmissioncase Fig. 22.
Note the indicator reading. End play
should be 0.010-0.029 inch mini
mum end play is preferred.

4. Remove the indicator and the
tool from the extensionhousing.

5. Install the one remaining front
pump attachingbolt. Torquethe bolt
to specification.

FRONT SERVO

1. Position the front band forward
in the casewith the band endsup.

2. Position the servo strut with the
slotted end aligned with the servo
actuating lever, and with the small
end aligned with the band end. Ro
tate the band, strut, and servo into
position engagingthe anchor endof
the band with the anchorpin in the
case.

3. Locate the servo on the case,
andinstall the attachingbolts. Tight
en the attaching bolts only 2 or 3
threads.

4. Install the servo tubesandlubri
cation tube.

REAR SERVO

1. Position the servo anchorstrut,
and rotate the rear band to engage
the strut.

2. Position the servo actuating
lever strut with a finger, and then
install the servo and attachingbolts.
Torque the bolts to specification.

PRESSURE REGULATOR BODY

1. Install the pressure regulator
body and attachingbolts, and torque
the bolts to specifications.

2. Install the control andconverter
valve guides and springs. Install the
spring retainer.

the rollers have
the cam race,

counterclockwise
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CONTROL VALVE BODY

1. Install the control valve assem
bly, carefully aligning the servo
tubes with the control valve. Align
the inner downshift lever between
the stop and the downshift valve.
Shift the manuallever to the L posi
tion. Align the manual valve with
the actuating pin in the manual
detent lever. Do not tighten the
attaching bolts.

2. Install the largecontrol pressure
tube in the valve body andregulator.

3. Install the small control pres
sure compensatortube in the valve
body and regulator.

4. Move the control val* body
toward the centerof the caseas far
as the attaching bolts will permit.
This movement is made to take up
clearancebetweenthe manual valve
and theactuatingpin on the manual
detentlever.

5. Torque the attaching bolts to
specification.

6. Turn the manual valve one full
turn in each manual lever detent

position. If the manual valve binds
against the actuating pin in any
detentposition, loosenthe valve body
attachingbolts and move the body
away from the center of the case.
Move the body only enoughto re
lieve the binding. Torquethe attach
ing bolts and recheck themanual
valve for binding.

7. Torque the front servo attach
ing bolts to specification.

FRONT SERVO ADJUSTMENT

1. Loosen the front servo adjust
ing screw lock nut, and back off the
nut three turns.

2. Loosen the adjusting screw 5
completeturns.

3. Using the front band adjusting
wrench shown in Fig. 14, adjust the
front band.

REAR SERVO ADJUSTMENT

1. Loosen the adjustingscrew lock
nut 3 turns with the ¾-inch socket
of the rear band adjusting wrench.

2. Back off the adjusting screw
until free travel is ‘obtained.

3. Use the special’tools shown in
Fig. 14 to adjust the rear band.

VACUUM DIAPHRAGM UNIT

1. Position the push rod in the
bore of the vacuum diaphragmunit
andinstall the diaphragmunit. Make
surethe rod entersthe hole in throt
tle valve.

2. Torque the diaphragm unit to
specification.

FILTER-TYPE SCREEN AND
OIL PAN

1. Position the filter-type screen
over the rear pump inlet tube, and
then over the front pump inlet tube.
Press the filter-type screen down
firmly. Install the retaining clip.

2. Placea newgasketon the trans
mission case, and install the pan.
Install the attachingbolts and lock-
washers.Torque the bolts to speci
fication.

If the converter and converter
housing were removed from the
transmission, install these compo
nents. Position the transmissionas
sembly on the transmissionjack, and
refer to "Transmission Installation
Procedures"for installing the trans

3. Install
rear pump
the tube in

a new seal ring on the
intake tube, and install
the case.

mission.
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CONTROL PRESSURE RANGES TRANSMISSION GEAR RATIOS

PART
,

‘-‘F,

SPECIFICATIONS

Manifold
Vacuum

HG Inches

Engine
Speed
RPM

s e c. or
Os’ ion

Gauge
Reading
PSI

18
MInlmum 450-475

P-N-Dl-D2-L 57.77
-

R 71.106

16 to 13.7 As Required Dl-2-L
Star sing

1.5
or Less

Stall
1800-2000

DLD2-L 151.176

R 201-213

TORQUE SPECIFICATIONS

,.ame Foot
Pounds

Converter to Flywheel Nuts 20-30

Converter Housing to Transmission Case Bolts 35-45

Front Pump to Transmission Case Bolts 17-22

Front Servo to Transmission Case Bolts 30-35
Rear Servo to Transmission Case Bolts 40-50
Planetary Support to Transmission Case Screws 20-25
Upper Valve Body to Lower Valve Body Bolts 4-6
Control Valve Body to Transmission Case Bolts 8.10
Pressure Regulator Assembly to Transmission Case Screws 17-22
Extension Assembly to Transmission Case Bolts 28-38
Oil Pan to Transmission Case Bolts 10-13
Case Assembly-Gauge Hole Plugs 7-15
Rear Band Adjusting Screw Locknut 35-40
Front Band Adjusting Screw Locknut 20-25
Manual Control Lever Nut 35-40
Downshift Lever Nut 17-20
Front Pump Cover Screws 25.35*

Rear Pump Cover Screws ‘/ -20 80.90*

Rear Pump Cover Screws 10-24 25.35*

Governor Inspection Cover crews 50.60*

Converter Cover Drain Plug 15-28
Converter Housing to Engine Bolts 45-50
Transmission Vent Assembly 7-12
Governor Valve Body to Counterweight Screws 50.60*

Governor Valve Body Cover Screws 20.30*

Pressure Regulator Cover Screws 20.30*

Control Valve Body Screws 20.30*
Case Assembly-Oil Cover Inlet & Outlet Plugs 10-15
Front Servo Release Piston to Servo Piston Screws 20.30*

Vacuum Diaphragm Unit to Case 18-27t
Cooler Return Check Valve In Case 15-21

Gear
Selector

Lever
Position

Clutch
Applied

Band
Applied

Gear
Ratio

Neutral N

-

None None -

First Dl Front Rear* 2.40:1
Second Dl or D2 Front Front 1.47:1

Third DI or D2 anar None 1.00:1

Reverse R Rear Rear 2.00:1
*ln first gear Dl, the planet carrier is held against rotation by the one-way
clutch.

STALL SPEEDS

SIector

Position
Clutch
Applied

Band
Applied

Engine
RPM

D2 Front Front

1800-2000
Dl Front One-Way Clutch
L Front Rear

R Rear Rear

LUBRICANT REFILL CAPACITY

Type of Lubricant Approximate Capacity

Ford Automatic Transmission Fluid
CIAZ-19582-A

11½ Quarts System Dry
10 Quarts Drain and Refill

CHECKS AND ADJUSTMENTS

Operation Specification

Transmission End Play Check 0.010-0.029 inch
Selective Thrust Washers
Available:
0.063-0.061 inch, 0.069-0.067 inch
0.076-0.074 inch, 0.083-0.081 inch

Turbine and Stator End Play Check 0.060 inch maximum

Front Band Adjustment
Use ‘/4-inch spacer between
adjustment screw and servo
piston stem

Adjust screw to 10 in-lbs
torque, and back off one full turn;
lock nut to 20-25 ft-lbs

Rear Band Adjustment Adjust screw to 10 ft-lbs
torque, and back off 1½ turns;
lock nut to 35-40 ft-lbs

Primary Sun Gear Shaft Ring End
Gap Check 0.002-0.009 inch

Acceleratoi- Pedal Height Adjustment 3"A6 inches above floor mat

Rear Clutch Steel Plate Coning
Clearance Check 0.010 inch maximum

Output Shaft to Fluid Distributor
Seal Ring End Gap 0.001 to 0.006 inch*lnch.Pounds Using Tool FCO-24
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TRANSMISSION SHIFT POINTS APPROXIMATE

7-41

Automatic Shift Speeds mph with 3.00:1 axle ratio eed:rnp

Dl Dl or D2 Dl Dl or 02 Dl D2 I

12 1-2
Minimum Maximum
Throttle Throttle

2-3 23
Minimum Maximum
Throttle Throttle

3-1
Minimum
Throttle

3.2
Maximum
Throttle

21
Maximum
Throttle

3-2
Minimum
Throttle

2-1

8-11 41-49 14-24 65-75 8-10 60-69 28-36 7-10 18-26

AUTOMATIC TRANSMISSION TOOLS

Ford Tool No. Former No. Description

T5OT-l00-A - Impact Hammer

Crease Seal Remover Head Only

Seal Remover Head and Handle

TOOL-1l75-AB 1175-AB

T5OT-l0O-A &
TOOL-1175-AB 1175-AE

TOOL-4201-C 4201-C Differential Backlash & Runout
Gauge, with Universal Bracket,
Dial Indicator & Bracket

TOOL-7000-CJ 7000-Ci Transmission Overhaul Holding
Fixture

TOOL-7000-DD 7000-DD Air Nozzle Rubber-Tip Assembly

TOOL-7003 7003 Bench Test Turning Tool

TOOL-7195-C

T58L-7195-A

7195-C
-

Rear Brake Adjusting Wrench

Fordomatic Band Adjusting Wrench

Front Band Adjustment Wrench

Gauge Block and Chain Assembly

Transmission Extension Housing
Oil Seal Replacer

TOOL-7225-B
TOOL-7225-C13-B

T61L-7657-A

7225-B

7225-C13-B

7657-AA

Transmission Extension Housing
Oil Seal Replacer

Transmission Extension Housing
Bushing Remover

Transmission Extension Housing
Bushing Replacer

T61L-7657-B 7657-AB

T57P-7697-A 7000-AD

T57P-7697-B 7000-i

Welded Converter Sprag Driver and
Gauge Post

T58L-79O2-A or B 7937-A
7946-A

T63P-7902-A - Converter Stator Check Adapter

TOOL-77067 77067 Dial Indicator Support Fixture

TOOL-77515

TOOL-77530-A

-

77530-A

Rear Clutch Spring Compressor

Clutch Assembly Fixture

TOOL-77565 77565 Front Clutch Spring Compressor

Automatic Transmission 400 Pound
Pressure Gauge

T57L-7782O-A 77820-B

T59L-77837-A - Front Pump Seal Replacer

T63L-77837-A - Front Pump Seal Replacer

TOOL-77869-A 77869-A
77869-W

Transmission Sleeve Remover and
Replacer

CLUTCH PLATE APPLICATION

FRONT CLUTCH REAR CLUTCH

Steel Composition Steel Composition
Plates Plates Plates Plates

4 5 6 6
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ENGINE GROUP

PART 8-1 PAGE PART 8-3 PAGE
GENERAL ENGINE SERVICE 8-1 SPECIFICATIONS 8-45

PART 8-2
390 V-8 ENGINE 8-18

PART
n GENERAL ENGINE SERVICE
0-I

Section Page Section Page
1 DiagnosisandTesting 8-1 2 CommonAdjustmentsandRepairsContinued

Diagnosis 8-1 Valves 8-10

Testing 8-7 Camshaft 8-10

2 CommonAdjustmentsand Repairs 8-9 Crankshaft 8-11

Valve Clearance 8-9 Pistons, Pins and Rings 8-Il

Valve Rocker Arm Shaft Assembly 8-9 Cylinder Block 8-12

Push Rods 8-10 3 Cleaning and Inspection 8-13

Cylinder Heads 8-10

This part covers engine diagnosis, tached to the engine with the igni
ENGINE CI.D. MODEL YEAR CHANGE LEVEL

testing, adjustment and repair pro- tion coil mounting bracket bolt. The

cedures.In addition, thecleaning and 3 90 65 1 symbol code Fig. I identifies each

inspection procedures are covered.
5 A

engine for determining parts usage;

For engine removal, disassembly, i.e., engine cubic inch displacement

assembly, installation and major re- YEAR OF ENGINE ENGINE and model year. The change level
PRODUCTION MONTH OF ENGINE CODE

pair procedures,refer to the perti- 1965 PRODUCTION NUMBER and engine code number determine
nent part of this group. JANUARY A2124-B if parts are peculiar to a specific

The engine identification tag is at- FIG. 1 -Engine Identification Tag engine.

DIAGNOSIS AND TESTING

DIAGNOSIS by a simple check,the possibleitems trouble. All the ignition system items
that could be at fault are listed in that affect acceleration are listed.

Engine performance complaints the order of their probable occur- Check all theseitems beforeproceed-
usually fall under one of the basic rence. Check the items in the order ing to the next probable cause.
headings listed in the "Diagnosis listed. For example, under "Poor For diagnosis of transistor igni
Guide." When a particular trouble Acceleration,"the ignition system is tion system malfunctions, refer to
can not be tracedto a definite cause listed as a probable cause of the Group 9.

DIAGNOSIS GUIDE

ENGINE WILL
NOT CRANK

The cause of this trouble is tempt to crank the enginewith the
usually in the starting system Group starter. If the enginecranks, it mdi-
14. cates that water is leaking into the

If the starting system is not at cylinders. Remove the cylinder
fault, check for hydrostatic lock heads and inspect the gaskets
or a seized engineas follows: and/or heads for cracks. Examine

Remove the spark plugs; then at- the cylinder block for cracks.

CONTINUED ON NEXT PAGE
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DIAGNOSIS GUIDE Continued

GROUP 8-ENGINE

ENGINE CRANKS
NORMALLY, BUT WILL
NOT START

Check the fuel supply. If there is
sufficient fuel in the tank, the cause
of the trouble probably lies in either
the ignition or the fuel system.

To determinewhich system is at
fault, perform the following test:

Disconnect a spark plug wire.
Check the spark intensity at the end
of the wire by installing a terminal
adapterin the endof the wire. Then
hold the adapter approximately :y16

inch from the exhaustmanifold and
crank the engine.

IF THERE IS NO SPARK
OR A WEAK SPARK
AT THE SPARK PLUGS

The causeof the trouble is in the
ignition system.

Disconnect the brown lead "I"
terminal and the red and blue
lead "S" terminal at the starter
relay. Install an auxiliary starter
switch between the battery and "S"
terminals of the starter relay.

To determineif the causeOf the
trouble is in the primary or the
secondary circuit, remove the coil
high tension lead from the top of
the distributor, and hold it approxi
mately 3/16 inch from the cylinder
head. With the ignition on, crank
the engineandcheck for a spark.

If the spark at the coil high ten
sion lead is good, the cause of the
trouble is probably in the distributor
cap, rotor or sparkplug wires.

If there is no spark or a weak
spark at the coil high tension lead,
the causeof the trouble is probably
in the primary circuit, coil to dis
tributor high tension lead, or the
coil.

IF THERE IS A GOOD SPARK AT
THE SPARK PLUGS

Check the spark plugs. If the
spark plugs are not at fault, check
the following items:

AUTOMATIC CHOKE
Check the position of the choke

plate. if the engineis hot, the plate
should be open. If the plate is not
open,the enginewill load up due to
the excessivelyrich mixture and will
not start. If the engine is cold, the
plate should be closed. If the plate is
not operating properly, check the
following items:

The choke linkage for binding.
The fast idle cam linkagefor bind

ing.
Thermostatic spring housing ad

justment.

FUEL SUPPLY AT THE
CARBURETOR

Work the throttle by handseveral
times. Each time the throttle is
actuated,fuel should spurt from the
acceleratingpump dischargenozzle.

If fuel is dischargedby the ac
celeratingpump, the engineis prob
ably flooded, or there is water in
the fuel system, or an engine me
chanical item is at fault.

If fuel is not dischargedby the
accelerating pump, disconnect the
carburetor fuel inlet line at the
carburetor. Use a suitablecontainer
to catch the fuel. Crankthe engineto
see if fuel is reachingthe carburetor.

If fuel is not reaching the car
buretor, c.heck:

The fuel filter.
The fuel pump.
The carburetorfuel inlet line for

obstructions.
The fuel pump flexible inlet line

for a collapsedcondition.
The fuel tank line for obstructions.
The fuel tank ventedcap.
If fuel is reachingthe carburetor,

check:
The fuel inlet systemincluding the

fuel inlet needle and seat assembly
and float assembly.

ENGINE

Mechanical failure in camshaft
drive.

FUEL SYSTEM Fuel pump defective.
. Idle fuel mixturene&Iles not prop-

erly adjusted.
Engine idle speedsettoo low,

Check for dirt in the carburetor
not allowing fuel to enteror be dis
chargedfrom the idle system.

ENGINE STARTS,
FAILS TO KEEP

BUT
RUNNING

Thechoke not operatingproperly.
Float setting incorrect.
Fuel inlet system not operating

poperly.
Dirt or water in the fuel lines or

in the fuel filter.
Carburetoricing.

IGNITION SYSTEM
Defectivespark plugs.
Leak.agein the high tensionwiring.
OpenCircuit in primary resistance

wire.
Breaker points not properly ad

justed.

CONTINUED ON NEXT PAGE
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PART 5-1 -GENERAL ENGINE SERVICE 8-3

ENGINE RUNS, BUT
MISSES

Determineif the miss is steadyor
erratic and at what speed the miss
occurs by operating the engine at
various speedsunder load.

MISSES STEADILY AT
ALL SPEEDS

Isolate the miss by operating the
enginewith one cylinder not firing.
This is done by operating the en
gine with the ignitiGn wire removed
from one spark plug at a time, until
all cylinders have been checked.
Ground the spark plug wire re
moved.

If the enginespeedchangeswhen
a particular cylinder is shorted out,
that cylinder was delivering power
before being shorted out. If no
change in the engine operation is
evident, the misswas causedby that
cylinder not delivering power before
beingshortedout. In this case,check
the:

IGNITION SYSTEM

If the miss is isolated in’ a par
ticular cylinder, perform a spark
test on the ignition lead of that cyl
inder.

If a good spark does not occur,
the trouble is in the secondarycir
cuit of the system.Check the spark
plug wire and the distributor cap.

If a good sparkoccurs,check the
spark plug. If the sparkplug is not
at fault, a mechanicalcomponentof
the engineis probably at fault.

ENGINE

Intake manifold gasketleak.
Perform a manifold vacuum test

or a compressiontest to determine
which mechanicalcomponentof the
engineis at fault.

MISSES ERRATICALLY
AT ALL SPEEDS

EXHAUST SYSTEM

Exhaustsystemrestricted.

IGNITION SYSTEM

Defective breaker points, con
denser, secondarywiring, coil or
sparkplugs.

High tension leakage across the
coil, rotor or distributor cap.

Defective ignition switch.

FUEL SYSTEM

Float setting incorrect.
Fuel inlet system not operating

properly.

Dirt or water in the fuel lines or
carburetor.

Restricted fuel ifiter.

COOLING SYSTEM

Check the cooling system for in
ternal leakage and/or a condition
that preventsthe enginefrom reach
ing normal operating temperature.

ENGINE

Perform a manifold vacuum test
or a compressiontest to determine
which mechanicalcomponentof the
engineis at fault.

MISSES AT IDLE ONLY

FUEL SYSTEM

Idle fuel mixture needlesnot prop
erly adjusted.

Restrictionin idle fuel system.

IGNITION SYSTEM

Excessive play in the distributor
shaft,

Worn distributor cam.
Defective coil, condenser,breaker

points, rotor, ignition wiring or
spark plugs.

ENGINE

Perform a manifold vacuum test
or a compressiontest to determine
which mechanicalcomponentof the
engineis at fault.

MISSES AT HIGH SPEED ONLY

FUEL SYSTEM

Power valve or passagesclogged
or damaged.

Low or erratic fuel pump pres
sure.

Fuel inlet system not operating
properly.

Restrictedfuel filter.
Restrictedmain fuel system.
Positive crankcaseventilation sys

tem restrictedor valve not operating
properly.

COOLING SYSTEM

Engine overheating.

IGNITION SYSTEM

Defective spark plugs.

ENGINE

Perform a manifold vacuum test
or a compressiontest to determine
which mechanicalcomponentof the
engineis at fault.

CONTINUED ON NEXT PAGE
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Accelerating pump malfunction.
Float setting incorrect.
Throttle linkage not properly ad-

system.
Distributor vacuum

the carburetorblocked.
Restrictedfuelfilter.

BRAKES

TRANSMISSION
Improperband adjustment.
ConverterOne-Way Clutch.

ENGINE

ROUGH ENGINE IDLE

Spark plug misfiring.

FUEL SYSTEM

Engineidle speedsettoo low.
Idle fuel mixture needlesnot prop

erly adjusted.
Idle compensatormalfunction.
Float setting incorrect.
Air leaks betweenthe carburetor,

spacer,andthe manifold and/or fit
tings.

Power valve leaking fuel.
Idle fuel system air bleedsor fuel

passagesrestricted.
Fuel bleeding from the accelerat

ing pump dischargenozzles.
Secondarythrottle platesnot clos

ing.
Improper secondarythrottle plate

stop adjustment.
Leaking fuel pump, lines or fit

tings.

IGNITION SYSTEM

Improperly adjusted or defective
breakerpoints.

Fouled or improperly adjusted
sparkplugs.

Incorrect ignition timing.

ENGINE

Loose engine mounting bolts or
worn engine support insulator.

Cylinder head bolts not properly
torqued.

Positive crankcaseventilation reg
ulator valve defectiveor a restricted
ventilation system.

Worn camshaftlobes.
Perform a manifold vacuum test

and/or compression test to deter
mine which mechanical component
is at fault.

POOR ACCELERATION

Dirt or corrosion in acceleratingIGNITION SYSTEM
Incorrect ignition timing.
Fouled or improperly adjusted

spark plugs.
Improperly adjusted or defective

breaker points.
Distributor not advancing prop

erly.

FUEL SYSTEM

passagesin

Improper adjustment- too tight.

justed.
Accelerating pump stroke not

properly adjusted.
Leaky power valve, gasketsor ac

celerating pump diaphragm.

Perform a manifold vacuum test
and/or compression test to deter
mine which mechanical component
of the engine is at fault.

ENGINE DOES NOT
DEVELOP FULL POWER
OR HAS POOR HIGH
SPEED PERFORMANCE

FUEL SYSTEM
Restrictedair cleaner.
Restricted fuel filter.
Clogged or undersize main jets

and/orlow float setting.
Clogged or undersize secondary

jets.
Power valve or passagesclogged

or damaged.
Fuel pump pressureincorrect.
Distributor vacuum passage in

the carburetorblocked.
Secondary throttle plates not

opening.
Automatic choke malfunctioning

or improperly adjusted.

IGNITION SYSTEM
Ignition timing not properly ad

justed.

Defectivecoil, condenseror rotor.
Distributor not advancing prop

erly.
Excessiveplay in the distributor

shaft.
Distributor cam worn.
Fouled or improperly adjusted

spark plugs, or spark plugs or incor
rect heat range.

Improperly adjustedor defective
breaker points.

EXHAUST SYSTEM
Restriction in system.

COOLING SYSTEM
Thermostatinoperative or of incor
rect heat range.

Thermostatinstalledincorrectly.
Check the cooling system for in-

CONTINUED ON NEXT PAGE
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EXCESSIVE FUEL
CONSUMPTION

Determine the actual fuel con
sumption with test equipment in
stalled in the car.

If the test indicates that the fuel
consumptionis not excessive,dem
onstrateto the owner how improper
driving habits will affect fuel con
sumption.

If the test indicates that the fuel
consumption is excessive, make a
preliminary check of the following
items before proceedingto the fuel
and ignition systems.

PRELIMINARY CHECKS

CHASSIS ITEMS

Check:
Tires for proper pressure.
Front wheel alignment.
Brake adjustment.

EXHAUST SYSTEM

Check for restriction in system.

ODOMETER

Check calibration.

IGNITION SYSTEM

Check:
Distributor breaker points.
Ignition timing.

ENGINE

Positive crankcaseventilation reg
ulator valve defective or restricted
ventilation system.

FINAL CHECKS

FUEL SYSTEM

Check:
Fuel pump pressure.

Engine idle speed.
Idle fuel mixture

proper adjustment.
Automatic choke for proper

eration.

adjustment.

justment.

zles for siphoning.
Accelerator linkage for binds.
Choke adjustment.

IGNITION SYSTEM

Check:

ment.

ation.
Initial ignition timing.

ENGINE

COOLING SY$TEM

TRANSMISSION

Check band adjustment
matic transmission.

ternal leakageand/or for a condi- or a compressiontest to determine
tion that prevents the engine from which mechanicalcomponentof the

ENGINE DOES NOT
DEVELOP FULL POWER
OR HAS POOR HIGH
SPEED PERFORMANCE
Continued

reaching normal operating tempera-
ture.

ENGINE
Positive crankcaseventilation sys-

tern and/or regulator valve not op-
erating properly.

Perform a manifold vacuum test

engine is at fault.
One or more camshaftlobes

beyondwear limit.
Worn valve guides.

TRANSMISSION
Improper band adjustment

matic transmission.

worn

auto

needles for

op

Fast idle speedscrew for proper

Accelerating pump stroke ad-

Anti-stall dashpotfor proper ad
ustment.

Air cleaner for restrictions.
Float setting or fuel level.
Jets for wear and/ordamage.
Power valve operation.
Air bleeds for obstructions.
Acceleratingpump dischargenoz

Spark plug condition and adjust-

Distributor spark advance oper

Perform a manifold vacuum test
or a compressiontest to determine
which mechanicalcomponentof the
engine is at fault.

Check thermostatoperation and
heatrange.

auto-

TEMPERATURE SENDING
UNIT AND GAUGE

torqued.
Incorrect valve clearance.

ENGINE OVERHEATS
Unit or gauge

dicating correct
constantvoltage

ENGINE
Cylinder head

defectiveor not in-
temperature, or

regulatordefective.

bolts not properly

Low oil level or incorrect viscos
ity oil used.

Perform a manifold vacuum test
or a compressiontest to determine
which mechanicalcomponentof the
engine is at fault.

CONTINUED ON NEXT PAGE
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CONTINUED ON NEXT PAGE

ENGINE OVERHEATS
.

Continued

COOLING SYSTEM Faulty fan drive clutch.

Insufficient coolant. IGNITION SYSTEM
Cooling system leaks. Incorrect ignition timing.
Drive belt tension incorrect.
Radiatorfins obstructed. EXHAUST SYSTEM

.
i nermostatueiective. Restrictions Ifl system.
Thermostat improperly installed.
Cooling system passagesblocked. BRAKES

Water pump inoperative. Improper adjustment-- too tight.

LOSS OF COOLANT

COOLING SYSTEM Intake manifold to cylinder head
gasketdefective.

Leaking radiator or water pump. Cylinder heador intake manifold
Loose or damaged hose connec- bolts not properly torqued.

tions. Cylinder block core plugs leaking.
Radiator cap defective. Temperature sending unit leak
Overheating. ing.

ENGINE Cracked cylinder head or block,
or warped cylinder head or block

Cylinder headgasketdefective, gasket surface.

ENGINE FAILS TO REACH
NORMAL OPERATING
TEMPERATURE

TEMPERATURE SENDING COOLING SYSTEM
UNIT AND GAUGE Thermostatinoperative or of in-

Unit or gaugedefectiveor not in- correct heat range.
dicatingcorrecttemperature,or con
stant voltage regulatordefective.

NOISY HYDRAULIC
VALVE LIFTER

A noisy valve lifter can be located Deposits of gum and varnish
by operatingthe engineat idle speed cause similar conditions to exist
and placing a finger on the face of which may result in lifter malfunc
the valve spring retainer.If the lifter tion. If these conditions are found
is not functioning properly, a shock to be present, the lifter should be
will be felt when the valve seats. disassembledand cleanedin solvent

Another method of identifying a to removeall tracesof deposits.
noisy lifter is by the use of a piece Air bubblesin the lubricating oil,
of hose. With the engine operating caused by an excessively high or
at idle speed,place one end of the low oil level, may likewise cause
hose near the end of the valve stem lifter malfunction. A damaged oil
and the other end to the ear and pick-up tube may allow air to be
listen for a metallic noise. Repeat drawn into the lubricating system.
this procedureon each intake and Check for engine oil aeration as
exhaust valve until the noisy lift- follows:
ers has beenlocated. Check the engine oil level to be

The most common causesof hy- sure it is within specification and
draulic valve lifter troubles are dirt, correctas required.Be sure the cor
gum, varnish, carbon deposits and rect engine oil dipstick is being
air bubbles. used.

Dirt in the lifter assembly can Operate the engine at approxi
prevent the disc valve from seating, mately 1200 rpm until normal oper
or it may become lodged between ating temperatureis reached. Stop
the plunger and body surfaces. In the engineand removethe oil pres
either case, the lifter becomesmop- sure sendingunit. Install a fitting in
erative due to failure to "pump-up," this opening with a petcock-type
or becausethe internal parts are no valve that will permit attachmentof
longer free to function properly. a 1/4 to 3/s-inch diameter hose of
When dirt is found to be respon- sufficient length to direct the oil dis
sible for lifter malfunction, remove charge into the oil filler pipe. Close
the lifter assembly and thoroughly the valve.
clean it. Recommendedengine oil Start the engine and operate it at
and filter changeintervals should be approximately500 rpm for a mini
followed to minimize lifter prob- mum of 5 minutes; then, open the
lems causedby dirt Group 19. valve slightly to permit a steadydis
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chargeof oil. Check the oil flow for operated at excessive speeds or
air bubbles. for extendedperiods with the oil

NOISY HYDRAULIC
Increasethe engine speed to ap-

proximately 1000 rpm and checkfor
bleed attached.

If oil aeration is evident, remove

VALVE LIFTER air bubbles in the oil. To facilitate the oil pan for further test and/or
,

Continued
checking for air bubbles, direct
the oil flow over white paper or
through a piece of transparent
tube. The engine should not be

inspection of the oil pump intake
system. Perform corrective action
as required to remove air from the
lubricating oil.

TESTING

CAMSHAFT LOBE LIFT

Checkthe lift of each lobe in con
secutive order and make a note ot
the readings.

1. Removethe air cleanerand the
valve rocker arm covers. Remove
the valve rocker arm shaft assem
blylies. Install a solid tappet-type
push rod in the push rod bore of
the camshaftlobe to be checked,or’
use the adapter for ball-end push
rods shown in Fig. 2.

2. Make sure the push rod is in
the valve lifter socket. Install a dial
indicator in such a rrianner as to
have the actuatingpoint of the mdi
cator in the push rod socket and
in the same plane as the push rod
movement Fig. 2.

3. Disconnect the brown lead
"I" terminal and the red and

blue lead "S" terminal at the
starter relay. Install an auxiliary
starter switch between the battery
and "S" terminals of the starter re
lay. Crank the engine with the
ignition switch "OFF".

"Bump" the crankshaft over until
the valve lifter rests on the base
circle of the cam. At this point the
push rod is in its lowest position.

4. Zero the dial indicator. Con
tinue to rotate thecrankshaftslowly
until the push rod is in the fully
raised position.

5. Comparethe total lift recorded
on the indicator with specifications.

6. To check the accuracyof the
original indicator reading, continue
to rotate the crankshaft until the
indicator reads zero. If the cam
shaft readingon any lobe is below
specifiedwear limits, the camshaft
and the valve lifters operatingon
the worn lobes must be replaced.

TABLE 1 -Manifold Vacuum Gauge Readings

Gauge Reading Engine Condition

18 inche’s or over. Normal.

Low and steady.

Loss of power in all cylinders possibly
causedby late ignition or valve timing, or
loss of compressiondue to leakagearound
the piston rings.

Very low.
Intake manifold, carburetor spaceror cyl
inder head gasket leak.

Needle fluctuatessteadilyas
speedincreases,

A partial or complete loss of power in one
or more cylinders causedby a leaking valve,
cylinder head or intake manifold gasket,
a defect in the ignition system, or a weak
valve spring.

Gradualdrop in readingat
engineidle.

Excessivehack pressurein the exhaustsys
tern.

Intermittent fluctuation.
An occasionalloss of power possibly caused
by a defect in the ignition system or a stick
ing valve.

Slow fluctuation or drifting of
the needle.

Improper idle mixture adjustmentor carbu
retor, spaceror intakemanifold gasketleak,
or crankcaseventilation system restricted.

7. Remove the dial indicator and
the auxiliary starter switch.

8. Install the valve rocker arm
shaft assemblyies.Install the valve
rocker arm cover andthe air cleaner.

MANIFOLD VACUUM TEST

A manifold vacuum test aids in
determiningthe condition of an en
gine and also in helping to locate
the cause of poor engine perform
ance.To checkmanifold vacuum:

1. Operate the enginefor a mini
mum of 30 minutes at 1200 rpm or
until the engine is at normal operat
ing temperature.

2. Removethe plug or powerbrake
line at the rear of the intake mani
fold front of crankcaseventilation
outlet, and install an accurate,sen
sitive, vacuumgauge.

3. Operate the engine at the rec
ommendedidle rpm, with the trans
mission selector lever in neutral.

4. Check the vacuum reading on
the gauge.

Test Conclusions. Manifold vac

8-7
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uum is affectedby thecarburetorad
justment, valve timing, ignition tim
ing, the condition of the valves,cylin
der compressionand leakageof the
manifold, carburetor, carburetor
spacer or cylinder head gaskets, or
a restrictedcrankcaseventilation sys
tem.

Becauseabnormalgaugereadings
may indicate that more than one of
the above factors are at fault, exer
cise caution in analyzing an abnor
mal reading. For example, if the
vacuumis low, the correctionof one
item may increase the vacuum
enough so as to indicate that the
trouble hasbeencorrected.It is im
portant, therefore, that each cause
of an abnormal reading be investi
gated and further tests conducted,

FIG. 4-Adjusting the Ram Length

where necessary,in order to arrive
at the correct diagnosis of the
trouble.

Table 1 lists various types of
readings and their possible causes.

Allowance should be made for
the effect of altitude on the gauge
reading. The enginevacuum will de
creasewith an increase in altitude.

COMPRESSION TEST

1. Be sure the crankcaseoil is at
the proper level.

2. Be sure the battery is properly
charged. Operate the engine for a
minimum of 30 minutes at 1200
rpm or until the engineis at normal
operating temperature.Turn the ig
nition switch off; then removeall the
spark plugs. Remove the coil high
tensionlead from the distributor cap
and ground it against the engine.

3. Set the primary throttle plates
and choke plate in the wide open
position.

4. Install a compressiongaugein
No. I cylinder.

5. Usingan auxiliarystarterswitch,
crank the engine a minimum of 5
pumping strokesandrecordthehigh
est reading.

Disconnect the brown lead "I"
terminal and the red and blue
lead "S" terminal at the starter
relay. Install an auxiliary starter
switch betweenthe battery and "5"
terminalsof the starter relay. Crank
the engine with the ignition switch
"OFF".

Note the number of compression
strokesrequiredto obtain thehighest
reading.

6. Repeatthe test on each cylin
der, cranking the engine the same
number of times for each cylinder
as wasrequiredto obtain the highest
readingon the No. I cylinder.

Test Conclusions.A variation of
± 20 psi from specified pressureis
satisfactory.However, the compres
sion of all cylinders should be uni
form within 20 psi.

A readingof more than theallow
able tolerance above normal indi
cates excessive deposits in the cyl
inder.

A readingof more than the allow
able tolerance below normal indi
cates leakage at the cylinder head
gasket,piston rings or valves.

A low, even compressionin two
adjacentcylinders indicates a cylin
der headgasketleak. This should be
checkedbeforecondemningthe rings
or valves.

To determinewhetherthe rings or
the valves are at fault, squirt the
equivalent of a tablespoonof heavy
oil into the combustion chamber.
Crank the engine to distribute the
oil and repeat the compression test.
The oil will temporarilyseal leakage
past the rings. If approximately the
same reading is obtained, the rings
are satisfactory, but the valves are

leaking. If the compressionhas in
creasedsubstantially over the origi
nal reading, there is leakagepast the
rings.

During a compressiontest, if the
pressurefails to climb steadily and
remainsthe sameduring the first two
successivestrokes,but climbs higher
on the succeedingstrokes,or fails to
climb during the entire test, it indi
catesa sticking valve.

HYDRAULIC VALVE
LIFTER TESTS

Dirt, depositsof gum and varnish
and air bubblesifl the lubricatingoil
can causehydraulicvalve lifter fail
ure or malfunction.

Dirt, gum and varnish can keep
a check valve from seating and
causea loss of hydraulic pressure.
An open valve disc will causethe
plunger to force oil back into the
valve lifter reservoirduring the time
the push rod is being lifted to force
the valve from its seat.

Air bubblesin the lubricating sys
tem can be causedby too much oil
in the system or too low an oil level.
Air may also be drawn into the lu
bricating systemthrough an opening
in a damagedoil pick-up tube. Air
in the hydraulic system can cause
a loss of hydraulic pressure.

Assembled valve lifters can be
testedwith tool 6500-E to check the
leak down rate. The leak down rate
specification for gauging purposes
is 10-50 seconds at 50 lbs. load.
Plunger travel is 0.125 inch. Test
the valve lifters as follows:

1. Place the valve lifter in the
tester, with the plunger facing up
ward. Pour hydraulic tester fluid
into the cup to a level that will
cover the valve lifter assembly.The
fluid can be purchased from the
maiiufacturer of the tester.Do not
use kerosene, for it will not pro
vide an accurate test.

2. Place a 4o-inch steel ball in
the plunger cup Fig. 3.

3. Adjust the length of the ram so
that the pointer is in line with the
starting mark when the ram contacts
the valve lifter plun$r Fig. 4.

4. Work the valve lifter plunger
up anddown until the lifter fills with
fluid and all traces of air bubbles
have disappeared.

5. Allow the ram and weight to
force the valve lifter plunger down
ward. Measure the exact time it
takes for the pointer to travel from
the "Start Timing" to the "Stop Tim
ing" marksof the tester.
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Al 894-A

FIG. 3-Placing Steel Ball in
Valve Lifter Plunger
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6. A valve lifter that is satisfac
tory must take at least 10 seconds,
hut not more than d seconds, to
leak down.

7. If the valve lifter is not within
specifications,disasserriblethe lifter
and clean and inspect it as outlined
in Section 3. Assemblethe lifter and
test the lifter again, If it does not
meet specifications, replace it with
a new lifter. Always test a new
lifter before installing it in the
engine.

8. Remove the fluid from the cup
and bleed the fluid from the lifter
by working the plunger up and
down. This step will aid in de
pressingthe lifter plungers when
checking thevalve clearance.

FLYWHEEL RUNOUT
AUTOMATIC TRANSMISSION

Remove the spark plugs.

Install a dial indicator so that
the indicator point rests on the face
of the ring gear midway between
the mounting bolt circle and gear
teeth.

Push the flywheel and crankshaft
forward as tar as possible to pre
vent crankshaft end play from be
ing indicated as flywheel runout.

Set the indicatordial on the "zero"
mark. Turn the flywheel one com
plete revolution while observing the
total indicator reading T.I .R. . If
the T.I.R. exceedsspecifications,the
starter ring gear or flywheel and

ring gearassemblymust be replaced.

Install the dial indicator so that
the point rests on a tooth of the
ring gear, and check the outside
diameter O.D. of the assembled
flywheel and ring gear. For this
check, carefully adjust the indi
cator on the gear tooth so that
the indicator point is near the ex
treme limit of its travel. This will
prevent the indicator point from
catching between the gear teeth
as the flywheel is turned. Set the
indicator dial on the "zero" mark
andslowly turn the flywheel through
one revolution while observing the
total indicator reading. The T.I.R.
must be within specifications,or the
ring gearmust be replaced.

U COMMON ADJUSTMENTS AND REPAIRS
VALVE CLEARANCE

A 0.060-inch shorier push rod
or a 0.060-inch longer push rod are
available for service to pro ide a
means of compensating for dimeri
sional changesin the valve niechri
nism. Refer to the Master Parts list
or the specificationsfor the pertinent
color code.

Valve stem to valve rocker arm
clearanceshould be within specifica
tions with the hydraulic lifter com
pletely collapsed.Repeatedvatse re
conditioning operations valve and/
or valve seat refacing will decrease
this clearanceto the point thai if not
compensatedfor, the hydraulicvalve
lifter will cease to function.

To determinewhether a shorter or
a longer push rod is necessary.make
the following check:

1. Disconnect the brown lead
"I" terminal and the red and
blue lead "S" terminal at the
starter relay. Install an auxiliary
starter switch between the battery
and "5" terminals of the starter re
lay. Crank the engine with the
ignition switch "OFF".

2. Position the crankshaft as
outlined in steps 6 and 7.

3. Position the hydraulic lifter
compressortool on the rocker arm
and slowly apply pressureto bleed
down the hydraulic lifter until the
plungeris completelybottomed Fig.
5. Hold the lifter in the fully col
lapsedposition.

4. Insert the correct end of the
clearance gauge between the valve
stem andthe rocker arm.

5. If the first stepof the gaugeen
ters, a standardlength push rod may
be used.

If the first step of the gauge does
not enter, replacethe standardpush
rod with a 0.060-inchshorterservice
push rod.

If the second step of the gauge
enters, the operating range of the
lifter is excessive.This indicatesthat
the incorrect push rod has been in
stalled or severewear has occurred
at the push rod ends,rocker arm, or
valve stern. In this case, it will be
necessaryto determine the area of
discrepancyand the incorrect or de
fective parts should be replaced.

If all the valve train components
exceptthe push rod arewithin limits,
install a 0.060-inchlonger push rod.

6. Rotate the crankshaft until
No. 1 piston is on TDC at the end
of the compression stroke, and
check the following valves:

No. 1 Intake No. 1 Exhaust
No. 3 Intake No. 4 Exhaust
No. 7 Intake No. 5 Exhaust
No. 8 Intake No. 8 Exhaust
7. Position No. 6 piston on TDC

and check the following valves:
No. 2 Intake
No. 4 Intake
No. 5 Intake
No. 6 Intake
When compressing the valve

spring to remove push rods, be
sure the piston in the individual
cylinder is below TDC to avoid
contact betweenthe valve and the
piston.

No. 2 Exhaust
No. 3 Exhaust
No. 6 Exhaust
No. 7 Exhaust

arm shaft assembly following the
procedures in Part 8-2, Section 3.

Upon replacementof a valve push
rod and/or valve rocker arm shaft
assembly,the engine should not be
cranked or rotateduntil the hydrau
lic valve lifters have had an oppor
tunity to leak down to their normal
operating position. The leak down
rate can be accelerated by using
the tool shownin Fig. 5 on the valve
rocker arm and applying pressurein
a direction to collapse the lifter.

VALVE ROCKER ARM
SHAFT ASSEMBLY

Dressup minor surfacedefectson
the rocker arm shaft and in the
rocker arm bore with a hone.

if the pad at the valve end of the
rocker arm has a grooved radius,
replace the rocker arm. Do not at-

A1204.B

8-9

Tool - T65P- 6565-A

To replace a push rod, it will be
necessaryto reniovethe valve rocker FIG. 5-Valve Clearance
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tempt to true this surface by
grinding.

PUSH RODS
Following the proceduresin Sec

tion 3 under "PushRod Inspection,"
check the push rods for straightness.

If the runout exceeds the maxi
mum limit at any point, discardthe
rod. Do not attempt to straighten
push rods.

CYLINDER HEADS
Replacethe headif it is cracked.

Do not plane or grind more than
0.010 inch from the cylinder head
gasketsurface.Removeall burrs or
scratcheswith an oil stone.

REAMING VALVE GUIDES
If it becomesnecessaryto reama

valve guide Fig. 6 to install a
valve with an oversizestem, a ream
ing kit is available which contains
the following reamerand pilot com
binations: a 0.003-inch and O.S.
reamer with a standard diameter
pilot, a 0.015-inchO.S. reamerwith
a 0.003-inchO.S. pilot, and a 0.030-
inch reamerwith a 0.015-inch OS.
pilot.

When going from a standardsize
valve to an oversize valve, always
usethe reamersin sequence.Always
reface the valve seat after the
valve guide has beenreamed.

REFACING VALVE SEATS

Refacing of the valve seatsshould
be closely coordinated with the re
facing of the valve face so that the
finished seat and valve face will be
concentric and the specified inter
ferencefit will be maintained.This is
important so that the valve and seat
will have a compression-tightfit. Be
surethat the refacergrinding wheels
are properly dressed.

Grind the valve seatsto a true 45°
angle Fig. 7. Removeonly enough
stockto clean up pits andgroovesor
to correct the valve seat runout.
After the seat has been refaced,
measure the seat width Fig. 8.
Narrow the seat, if necessary, to
bring it within limits.

If the valve seat width exceeds
the maximum limit, removeenough
stock from the top edge and/or
bottom edge of the seat to reduce
the width to specifications.

On the valve seats,usea 60° angle
grindingwheel to removestock from
the bottom of the seats raise the
seatsand use a 30° angle wheel to
remove stock from the top of the
seats lower the seats.

The finished valve seat should
contact the approximate center of
the valve face. It is good practice to
determinewhere the valve seatcon
tacts the face. To do this, coat the
seatwith Prussianblue; then set the
valve in place. Rotatethe valve with
light pressure. If the blue is trans
ferred to the centerof the valve face,
the contact is satisfactory. If the
blue is transferred to the top edge
of the valve face, lower the valve
seat. If the blue is transferredto the
bottom edgeof the valve face, raise
the valve seat.

VALVES
For inspection procedures refer

to Section 3.
Valve defects, such as minor pits,

grooves, etc, may be removed. Dis
card valves that are severely dam
aged, or if the face runout or stem
clearanceexceedspecifications.

Discard any defectivepart of the
valve assembly.

REFACING VALVES

The valve refacing operation
should be closely coordinatedwith
the valve seat refacing operation so
that the finished anglesof the valve
face and of the valve seat will be
to specifications and will provide
a compression-tightfit. Be sure that
the refacergrinding wheelsareprop
erly dressed.

If the valve face runout is exces
sive and/or to remove pits and
grooves, reface the valves to a true
44° angle. Removeonly enoughstock
to correctthe runout or to clean up
the pits and grooves.If the edgeof
the valve headis less than /r2 inch
thick after grinding, replacethe valve
as the valve will run too hot in the
engine. The interference fit of the

valve and seat should not be
lapped out.

Removeall groovesor scoremarks
from the end of the valve stem; then
chamfer as necessary.Do not re
move more than 0.010 inch from
the stem.

If the valve and/or valve seathas
been refaced, it will be necessary
to check the clearancebetweenthe
rocker arm pad and the valve stem
with the valve train assembly in
stalled in the engine.

SELECT FITTING VALVES

If the valve stem to valve guide
clearanceexceeds the wear limit,
ream the valve guide for the next
oversize valve stem. Valves with
oversize stem diameters of 0.003,
0.015 and 0.030 inch are available
for service.Always refacethe valve
seatafter the valve guide has been
reamed. Refer to "Reaming Valve
Guides."

TO REMOVE STOCK
FROM BOTTOM

OF SEAT,
USE 60 WHEEL

45_ -.

VALVE SEAT WIDTH

A121 1-C

FIG. 7-Valve Seat Refacing

CAMSHAFT
Remove light scuffs, scores or

nicks from the camshaft machined
surfaceswith a smooth oil stone.

TO REMOVE STOCK
FROM TOP OF SEAT,

USE 30° WHEEL

FIG. 8-Checking Valve Seat
Width

8-10

Seat Width Scale

b
Al 209-A

FIG. 6-Reaming Valve Guides
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CRANKSHAFT
Dressminor imperfectionswith an

oil stone. Reface severely marred
journals.

If the journals exceed the wear
limit, they should be refinished to
size for the next undersizebearing.

REFINISHING JOURNALS

Refinish the journal to give the
proper clearancewith the next un
dersize bearing. If the journal will
not "clean up" to give the proper
clearancewith the maximum under
size bearing available, replace the
crankshaft.

Always reproduce the same jour
nal shoulder radius that existed
originally. Too small a radius will
resultin fatiguefailure of the crank
shaft. Too large a radius will result
in bearing failure due to radius ride
of the bearing.

After refinishing the journals,
chamfer the oil holes, then polish
the journal with a No. 320 grit
polishing cloth andengineoil. Crocus
cloth may be used also as a polish
ing agent.

PISTONS, PINS AND RINGS

FITTING PISTONS

Pistons are available for service
in standard sizes and 0.020, 0.030
and 0.040 inch oversizes.

The standard-sizepistonsarecolor

PISTON CLEARANCE
RIBBON

0.0015 THICK
& 0.500 WIDE

- RIBBON
0.002 THICK

& 0.500 WIDE

RIBBON
0.0035 THICK
& 0.500 WIDE

RIBBON
0.006 THICK

& 0.500 WIDE

Ribbon
Pull
Lbs.

Clear-
ance

Inches

Ribbon
Pull
Lbs.

Clear-
ance

Inches

Ribbon
Pull
Lbs.

Clear-
ance

Inches

Ribbon
Pull
Lbs.

Clear-
once

Inches

13 13 --- 13 0.0012 13 0.0038

12

-

12 - -_12 00014 12 0.0040

11 ‘ fl 11 0.0041

10 - 10 10 0.0018 10 0.0043

9 -

-

9 00002 -__9 0.0021 9 0.0045

8 - 8 00005 -__8 0.0023 8 0.0047

7 0.0002

-

- 7 00007 -__7 0.0025 7 0.0049

6 0.0004 6 0.0010 -__6 0.0027 6 0.0050

5 0.0007 5 00012 -__5 0.0030 5 0.0057

4 0.0009 4 0.0015 -_4 0.0032 4 0.0059

3 0.0012 3 00017 -__3 0.0033 3 0.0060

2 0.0015 - 2 0.0020 2 0.00o 2 0.0062

1 0.0017 1 00022 - 1 0.0038 1 0.0063

0 0.0020 0 00025 0 0.0040 0 0.0065

usedcylinder that has not been re
finished, remove the cylinder wall
"glaze." Besure to cleanthe cylinder
bore thoroughly, following the pro
ceduresin Section 3.

To fit a piston:

1. Calculate the size piston to be
usedby taking a cylinder borecheck,
following the proceduresin Section 3.

2. Select the proper size piston
to provide the desiredclearanceRe
fer to the specifications.

3. Make sure the piston and cyl
inder block are at room tempera
ture 70°F. After any refinishing
operation allow the cylinder bore
to cool, and make sure the piston
and bore are clean and dry before
the piston fit is checked.

To check the measuredfit of pis
ton to cylinder bore, use a feeler
gauge and tension scale following
the procedure in steps 4-7 below.
This procedure must not be used
to overrule the calculated fit deter
mined from measuring the piston
and cylinder bore Section 3.

4. Attach a tension scale to the
end of a feeler gauge ribbon that
is free of dents or burrs. The feeler
ribbon should be ½-inch wide and
of one of the thicknesseslisted in
Fig. 9.

5. Position the ribbon in the cyl
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coded"red" or "blue" on the dome.
Refer to the specifications for the
standard-sizepiston dimensions.Pis
ton pins and retainersare provided
with new pistons.

Follow the proceduresin Section
3 to measure the piston O.D. and
cylinder bore. The dimensionsshould
be within specifications,and the pis
ton to bore clearance bore l.D.
minus piston O.D. must be within
the specified limits.

Then, check the piston fit in the
bore with a feeler gaugeand spring
scale, following the procedure in
steps 1 thru 7 below.

If the piston clearanceis greater
than the maximum limit, recheck
calculations to be sure that the
proper size piston hasbeenselected,
check for a damaged piston; then
try a new piston.

if the clearanceis less than the
minimum limit, recheckcalculations
before trying anotherpiston. If none
can be fitted, refinish the cylinder
for. the next sizepiston available.

When a piston has been fitted,
mark it for assembly in the cylin
der to which it was fitted.

If the taper and out-of-round
conditions of the cylinder bore are
within limits, new piston rings will
give satisfactory service provided
the piston clearancein the cylinder
bore is within specified limits. If the
new rings are to be installed in a

Tension Scale

Al 930-A

FIG. 9-Piston Clearance Chart FIG. 1 0-Checking Piston Fit
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inder bore so that it extends the
entire length of the piston at 90°
from the piston pin location.

6. Invert the piston and install it
in the bore so that the end of the
piston is about 1 ½ inches below
the top of the cylinder block and
the piston pin is parallel to the
crankshaft axis.

7. Hold the piston and slowly pull
the scale in a straight line with the
ribbon, noting the pull required to
removethe feeler ribbon Fig. 10.

Compare the required pull with
Fig. 9 to determinethe piston clear-
ance.

FITTING PISTON RINGS

1. Select the proper ring set for
the size piston to be used.

2. Position the ring in the cylinder
bore in which it is going to be used.

3. Push the ring down into the
bore areawhere normal ring wear is
not encountered.

4. Use the head of a piston to
position the ring in the bore so that
the ring is square with the cylinder
wall. Use caution to avoid damage
to the ring or cylinder bore.

5. Measure the gap between the
ends of the ring with a feeler gauge
Fig. 11. If the ring gap is less or
greater than the specified limits, try
anotherring set.

6. Check the ring side clearance
of the compressionrings with a feeler
gaugeinsertedbetweenthe ring and
its lower land Fig. 12. The gauge
should slide freely aroundthe entire
ring circumferencewithout binding.
Any wear that occurs will form a
step at the inner portion of the lower
land. If the lower lands have high

steps, the piston should be re
placed.

FITTING PISTON PINS

The piston pin should be a light
thumb pressfit at normal tempera
ture 70°F. Standard piston pins
arecolor codedgreen.Pins of 0.001-
inch oversize color codedblue and
0.002-inch oversize color coded
yellow areavailable.

if the pin hole in the piston must
be reamedor honed, use precision
honing equipmentor an expansion-
type piloted reamer.

If a reamer is used, place the
reamerin a vise and revolve the pis
ton aroundthe reamer.Set the ream
er to the size of the pin bore; then
expandthe reamerslightly and trial
reamthe pin bore. Take a light cut.
Use a pilot sleeveof the nearestsize
to maintain alignment of the bores.

Check the hole size, using the
new piston pin. If the bore is small,
expandthe reamerslightly andmake
another cut. Repeat the procedure
until the proper fit is obtained.
Check the piston pin for fit in the
respectiverod bushing.If necessary,
ream or hone the bushing to fit
the pin.

Install the piston pin in the piston
and rod. Install a new retainer at
each end of the pin to hold it in
place. Make sure the retainersare
properly seatedin their grooves.

CYLINDER BLOCK

REFINISHING CYLINDER
WALLS

Honing is recommendedfor re
finishing cylinder walls only when
the walls have minor imperfections,
such as light scuffs, scratches,etc.
The gradeof hone to be used is de

terminedby the amountof metal to
be removed.Follow the instructions
of the hone manufacturer.if coarse
stones are used to start the honing
operation, leave enoughmaterial so
that all hone markscan be removed
with the finishing honewhich is used
to obtainthe properpiston clearance.

Cylinder walls that are severely
marred and/or worn $‘eyond the
specified limits should be refinished.
Before anycylinder is refinished, all
main bearing capsmust be in place
and tightenedto the proper torque
so that the crankshaftbearing bores
will not becomedistorted from the
refinishing operation.

Refinish only the cylinder or cyl
inders that require it. All pistons are
the same weight, both standard
and oversize; therefore, various
sizes of pistons can be used with
out upsetting engine balance.

Refinish the cylinder with the
most wear first to determine the
maximum oversize. If the cylinder
will not clean up when refinished
for the maximum oversize piston
recommended,replacethe block.

Refinish the cylinder to within ap
proximately 0.0015 inch of the re
quired oversize diameter. This will
allow enoughstock for the final step
of honing so that thecorrect surface
finish and pattern are obtained.Use
clean sharp hones of No. 180-220
grit for this operation.

For the proper use of the re
finishing equipment, follow the in
structionsof the manufacturer.Only
experiencedpersonnelshould be al
lowed to perform this work.

After the final operation in either
of the two refinishing methods de
scribed and prior to checking the
piston fit, thoroughly clean and oil
the cylinder walls, following thepro
cedure in Section 3. Check the pis
ton fit, following the proceduresin
this section and Section 3. Mark the
pistons to correspondto the cylin
ders in which they are to be in
stalled. When the refinishing of all
cylinders that require it has been
completed and all pistons fitted,
thoroughly clean the entire block to
remove all particles from the bear
ing bores,oil passages,cylinder head
bolt holes, etc. Coat the cylinder
walls with oil.

8-12

FIG. 1 2-Ring Side Clearance
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U CLEANING AND INSPECTION

The cleaning and inspection pro
cedures in this section are for a
completeengineoverhaul; therefore,
for partial engine overhaul or parts
replacement follow the pertinent
cleaningor inspection procedure.

INTAKE MANIFOLD
CLEANING

Remove all gasket material from
the machinedsurfacesof the mani
fold. Clean the manifctld in a suit
able solvent, and dry with corn-
pressedair.

INSPECTION
Inspect the manifold for cracks,

damagedgasket surfaces, or other
defectsthat would make it unfit for
further service. Replace all studs
that are stripped or otherwise dam
aged. Remove all filings and for
eign matter that may have entered
the manifold as a result of repairs.

Check the baffle plate on the
undersideof the manifold; it should
be securely fastenedto all retaining
points.

EXHAUST MANIFOLDS
CLEANING

Remove all gasket material from
the manifolds.

On the right exhaust manifold,
clean out the automatic choke air
heatchamber.Make sure the air in
let passageis completely open and
the cover does not leak. Blow out
the automatic choke air heat tube
and air inlet tube with compressed
air.

INSPECTION
Inspect the manifolds for cracks,

damagedgasket surfaces, or other
defectsthat would make them unfit
for further service.

VALVE ROCKER ARM
SHAFT ASSEMBLY
CLEANING

Clean all the parts thoroughly.
Make sure all oil passagesare open.
If necessary,removethe plugs from
both ends of the rocker arm shaft
to thoroughly clean the shaft pas.
sages.

INSPECTION
Check the clearancebetweeneach

rockerarm andthe shaft by checking
the ID of the rocker arm bore and
the OD of the shaft. If the clear-.
ance between any rocker arm and
the shaft exceeds the wear limit,

ator

Holding Fixture ‘PUSH ROD A 1003-A

FIG. 1 3-Push Rod Runout

replace the shaft and/or the rocker
arm. Inspectthe shaft andthe rocker
arm bore for nicks, scratches,scores
or scuffs.

Inspect the pad at the valve end
of the rocker arms for indications
of scuffing or abnormalwear. If the
pad is grooved, replace the rocker
arm. Do not attempt to true this
surface by grinding.

Check for broken locating springs.

PUSH RODS
INSPECTION

Check the ends of the push rods
for nicks, grooves, roughness or
excessivewear.

The push rods can be visually
checked for straightnesswhile they
are installed in the engineby rotat
ing them with the valve closed.
They also can be checkedwith a dial
indicator Fig. 13.

CYLINDER HEADS
CLEANING

With the valves installed to pro
tect the valve seats,remove deposits
from the combustionchambersand
valve heads with a scraper and a
wire brush. Be careful not to dam
age the cylinder head gasket sur
face. After the valves are removed,
clean the valve guide bores with a
valve guide cleaningtool. Use clean
ing solvent to remove dirt, grease
and other deposits. Clean all bolt
holes; be sure the oil transfer pas
sageis clean.

Remove all deposits from the
valves with a fine wire brush or
buffing wheel.

2 CHECK ACROSS CENTER
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FIG. ‘1 5-Valve Seat Runout

INSPECTION

Check the cylinder head for
cracks, and inspect the gasket sur
face for burrs and nicks. Replace
the head if it is cracked.

The following inspection proce
dures are for a cylinder head that
is to be completely overhauled.For
individual repair operations,use only
the pertinent inspection procedure.

Cylinder Head Flatness. When a
cylinder head is removed because
of gasket leaks, check the flatness
of the cylinder head gasket surface
Fig. 14 for conformanceto spe
cifications. If necessaryto refinish
the cylinder head gasket surface,
do not plane or grind off more
than 0.010 inch.

Valve Seat Runout. Check the
valve seat runout with an accurate
gauge Fig. 15. Follow the instruc
tions of the gauge manufacturer. If
the runout exceeds the wear limit,
reface the valve and valve seat.

Valve Seat Width. Measure the
valve seat width Fig. 8. Reface
the valve seats if the width is not
within specifications.

Valves. The critical inspection
points and tolerancesof the valves
are illustrated in Fig. 16. Refer to
the specificationsfor the wear limits.

____

--

* ‘
ntese’

CHECK DIAC JNALLLr

FIG. 1 4-Cylinder Head Flatness

Inspect the valve face and the
edge of the valve head for pits,
grooves, scoresor other defects. In
spect the stem for a bent condition
and the end of the stem for grooves
or scores.Check the valve head for

Al 207-A signs of burning, erosion, warpage
andcracking. Defects,such as minor
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..-‘CHECK FOR
BENT STEM

-DIAMETER

VALVE
FACE

ANGLE THIS LINE
PARALLEL

WITH
MU,ALVE HEAD

FIG. 1 6-Critical Valve
Tolerances

AlOlO-B

pits, grooves, etc., may be removed.
Discardvalvesthat areseverelydam
aged.

Inspect the valve springs, valve
spring retainers, locks and sleeves
for defects.Discard any visually de
fective parts.

Valve Face Runout. Check the
valve face runout as shown in Fig.
17. The valve face runout should
not exceed the specified limits. If
the runout exceedsthe wear limit,
the valve should be replaced or re
faced as outlined under "Refacing
Valves" in this section.

Valve Stem Clearance. Check the
valve stem to valve guide clearance
of each valve in its respectivevalve
guide with the tool shown in Fig. 18
or its equivalent.Use a flat-end in
dicator point.

Valve Spring Pressure. Check
the spring for proper pressureFig.
19. Do not remove the damper
spring when checking the pressure.
Weak valve springs causepoor en
gine performance; therefore, if the

pressureof any spring exceedsthe
wear limit, replacethe spring.

Valve Springs.Check eachspring
for squareness,using a steel square
anda surfaceplate Fig. 20. Stand
the spring and squareon end on the
surface plate. Slide the spring up to
the square.Revolve the spring slow
ly andobservethe spacebetweenthe
top coil of the spring and the square.
If the spring is out of square more
than 14 inch, replaceit.

Follow the same procedure to
check new valve springs before in
stallation.

Make certain the proper spring
color coded is installed.

Visually inspect the valve spring
retainer to determineif the damper
spring coil has been hitting the re
tainer. This interference will also
causea clicking noise when the en
gine is operating.The damperspring
is properly installed in the valve
spring when positioned so that the
end of the damper spring bottom

coil is 135° counterclockwise from
the end of the valve spring lower
coil.

HYDRAULIC VALVE LIFTERS
The valve lifter assembliesshould

be kept in proper sequenceso that
they can be installed in their original
position. Inspectand testeach lifter
separatelyso as not to intermix the
internal parts. If any part of the
lifter assemblyneedsreplacing, re
place the entire assembly.

CLEANING

Thoroughly clean all the parts in
clean solvent and wipe them with a
clean, lint-free cloth.

INSPECTION

Inspect the parts and discardthe
entire lifter assembly- if any part
shows pitting, scoring, galling, or
evidence of non-rotation. Replace
the entire assembly if the plunger
is not free in the body. The plunger
should drop to the bottom of the
body by its own weight.

Assemblethe lifter assemblyand
check for freeness of operation by
pressingdown on the push rod cup.
The lifters can also be checkedwith
a hydraulic tester to test the leak
down rate. Follow the instructions
of the test unit manufactureror the
procedurein Section 1.

TIMING CHAIN AND
SPROCKETS
CLEANING AND INSPECTION

Clean all parts in solvent and dry
them with compressedair. Inspect
the chain for broken links. Inspect
the sprocketsfor cracks,andworn or
damagedteeth.Replaceall the com
ponents of the timing chain and
sprocket assembly if any one item
needs replacement.
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DO NOT REMOVE
MORE THAN 0.010

INCH

FOR DIMENSIONS,
REFER TO

SPECIFICATIONS

FIG. 1 8-Valve Stem Clearance
A1199.3

Tool -64L-6507.A APPLY TORQUE UNTIL CLICK
IS HEARD. READ Torque
Wrench AND MULTIPLY

READING BY
TWO 2.

NOT MORE
THAN 1/16’

AlOll .C

CLOSED COIL
END DOWNWARD

LENGTH
OF SPRING

A2l 5-A

Al 014.8

FIG. 20-Valve Spring
FIG. 1 7-Valve Face Runout FIG. 1 9-Valve Spring Pressure Squareness
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CAMSHAFT
CLEANING AND INSPECTION

Clean the camshaftin solvent and
wipe it dry. Inspect the camshaft
lobes for scoring and signs of ab
normal wear. Lobe wear characteris
tics may result in pitting in the gen
eral areaof the lobe toe, This pitting
is not detrimental to the operation of
the camshaft;therefore,the camshaft
should not be replaceduntil the lobe
lift loss has exceeded0.005 inch.

The lift of camshaft lobes can
be checked with the camshaft in
stalled in the engine or on centers.
Referto "Camshaft Lobe Lift."

Check the distributor drive gear
for broken or chipped teeth.

CRANKSHAFT
CLEANING

Handle the crankshaft with care
to avoid possiblefractures or dam-’
age to the finished surfaces.Clean
the crankshaft with solvent; then
blow out all oil passageswith com
pressedair.

INSPECTION

Inspect main and connecting rod
journals for cracks, scratches,
grooves or scores.

Measure the diameter of each
journal in at leastfour placesto de
termine out-of-round, taper, or un
dersize condition Fig. 21.

FLYWHEEL-AUTOMATIC
TRANSMISSION
INSPECTION

Inspect‘the flywheel for cracks or
other defectsthat would make it un--
fit for further service. Inspect the
starter ring gear for orn, chipped
or cracked teeth. If the teeth are
damaged, replace the starter ring
gear.

A VS B = VERTICAL TAPER
C VS D = HORIZONTAL TAPER
A VS C AND B VS D = OUT-OF-ROUND

CHECK FOR OUT-OF-ROUND AT
EACH END OF JOURNAL

‘S

With the flywheel installed on the
crankshaft,check the gear face run
out and outside diameter runout of
the flywheel refer to Section I for
the proper procedure.

CONNECTING RODS
CLEANING

Removethe bearingsfrom the rod
andcap.Identify the bearingsif they
are to be usedagain. Cleanthe con
necting rod in solvent, including the
rod bore and the backof the inserts.
Do not use a caustic cleaning solu
tion. Blow out all passageswith com
pressedair.

INSPECTION
The connecting rods and related

parts should be carefully inspected
and checked for conformance to
specifications.Various forms of en
gine wear causedby theseparts can
be readilyidentified.

A shiny surface on the pin boss
side of the piston usually indicates
that a connectingrod is bent or the
piston pin hole is not in proper re
lation to the piston skirt and ring
grooves.

Abnormal connecting
ing wear can he caused
bent connecting rod, an
machined crankpin, or
connecting rod bore.

Twisted connecting rods will not
create an easily identifiable wear
pattern, but badly twisted rods will
disturb the action of the entire pis
ton, rings and connecting rod as
sembly and may be the cause of
excessive oil consumption.

Inspect the connecting rods for
signs of fractures and the bearing
bores for out-of-round and taper.
If theboreexceedsthe recommended
limits and/or if the connecting rod
is fractured, it should be replaced.

Checkthe piston pin to connecting
rod bushing clearance.Replace the
connecting rod if the bushing is so
worn that it can not be reamed or
honed for an oversize pin.

Replace defective connecting rod
nuts and bolts.

Check the connecting rods for
bend or twist on a suitablealignment
fixture. Follow the instructions of
the fixture manufacturer.If the bend
and/or twist exceeds specifications,
the connecting rod must be straight
ened or replaced.

PISTONS, PINS AND RINGS
CLEANING

rod bear-
by either a
improperly
a tapered

the piston skirt, piston pins andrings
with solvent. Do not use a caustic
cleaningsolution or a wire brush
to clean pistons. Clean the ring
grooves with a ring groovecleaner
such as shown in Fig. 22. Make
sure the oil ring slots or holes
are clean.

INSPECTION

Carefully inspect the pistons for
fractures at the ring lands, skirts
and pin bosses, and for scuffed,
rough or scoredskirts. If the lower
inner portion of the ring grooves
have high steps, replace the piston.
The step will interfere with ring
operation and cause excessive ring
side clearance.

Spongy, eroded areas near the
edge of the top of the piston are
usually caused by detonation or
pre-ignition. A shiny surfaceon the
thrust surface of the piston, offset
from the centerlinebetweenthe pis
ton pin holes, can be causedby a
bent connecting rod. Replace pis
tons that show signs of excessive
wear, wavy ring lands or fractures
or damagefrom detonationor pre
ignition.

Check the piston to cylinder bore
clearance by measuring the piston
and bore diameters. Refer to the
specifications for the proper clear
ance. Refer to "Cylinder Block In
spection" for the bore measurement
procedure.Measure the O.D. of the
piston with micrometers at the
centerline of the piston pin bore
and at 90° to the pin bore axis.
Install the pistons and recheckthe
clearancewith a tension scale and
ribbon, following the procedureun
der "Fitting Pistons."Check the ring
side clearancefollowing the proce
dure under "Fitting Piston Rings."

Replacepiston pins showing signs
of fracture, etching or wear. Check
the piston pin fit in the piston and
rod Section 2.
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FIG. 22-Cleaning Ring Grooves
-Typical

FIG. 2 1 -Crankshaft Journal
Measurements

Removedeposits from the piston
surfaces.Clean gum or varnish from
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Replaceall rings that are scored,
chipped or cracked. Check the end
gap and side clearanceSection 3.
It is good practice to always install
new rings when overhaulingthe en
gine. Rings should not be trans
ferred from one piston to another
regardlessof mileage.

MAIN AND CONNECTING
ROD BEARINGS
CLEANING

Clean the bearinginsertsand caps
thoroughly in solvent, and dry them
with compressedair. Do not scrape
gum or varnish deposits from
bearingshells.

INSPECTION

Inspect each bearing carefully.
Bearingsthat have a scored,chipped
or worn surfaceshould be replaced.
Typical examplesof bearing failures
and their causesare shown in Fig.
23. The copper lead bearing base
may be visible through the bearing
overlay. This -does not mean that the
bearing is worn. It is not necessary
to replace the bearing if the bearing
clearance is within recommended
limits. Check the clearanceof bear
ings that appear to be satisfactory
with Plastigage. Fit new bearings
following the recommendedproce
dure Part 8-2.

CYLINDER BLOCK
CLEANING

After any cylinder bore repair
operation, such as honing or deglaz
ing, clean the bores with soap or
detergent and water. Then, thor
oughly rinse the bores with
clean water to remove the soap or
detergent, and wipe the bores
dry with a clean, lint-free cloth.
Finally, wipe the bores with a
clean cloth dipped in engine oil.

If these procedures are not fol
lowed, rusting of the cylinder
bores may occur.

If the engineis disassembled,thor
oughly clean the block in solvent.
Removeold gasketmaterial from all
machinedsurfaces. Remove all pipe
plugs which seal oil passages;then
clean out all the passages.Blow out
all passages,bolt holes, etc., with
compressedair. Be sure the jiggle
pin in the main oil gallery front
plug operates freely.

Make surethe threadsin thecylin
der headbolt holes are clean. Dirt in
the threads may cause binding and
result in a false torque reading. Use
a tap to true-up threads and to re
move any deposits.

INSPECTION

After the block has been thor
oughly cleaned, check it for cracks.
Minute cracks not visible to the
naked eye may be detectedby coat
ing the suspectedarea with a mix
ture of 25% keroseneand75% light
motor oil. Wipe the part dry and
immediately apply a coatingof zinc
oxide dissolved in wood alcohol. If
cracks are present, the coating will
becomediscolored at the defective
area. Replace the block if it is
cracked.

Check all machined gasket sur
faces for burrs, nicks, scratchesand
scores.Removeminor imperfections
with an oil stone. Check the cylinder
block for flatness of the cylinder
head gasket surface following the
procedureand specificationsrecom
mended for the cylinder head. The
cylinder block can be machinedto
bring the cylinder head gasket sur
facewithin theflatnessspecifications,
but do not exceed0.010 inch stock
removal.

A
AT

RIGHT

I ANGLE
TO

CENTER

_________ _________

LINE OF

ENGINE
B

PARALLEL
To

CENTER

LINE OF
ENGINE

1. OUT-OF-ROUND = DIFFERENCE BETWEEN
A AND B

2. TAPER = DIFFERENCE BETWEEN THE A
MEASUREMENT AT TOP OF
CYLINDER BORE AND THE A
MEASUREMENT AT BOTTOM OF
CYLINDER BORE A1025-A

FIG. 24-Cylinder Bore Out-of-
Round and Taper

Replace all expansion-typeplugs
that show evidenceof leakage.

Inspect the cylinder walls for
scoring, roughness,or other signs
of wear.Checkthe cylinder bore for
out-of-round and taper. Measurethe
bore with an accurate bore gauge
following the instructions of the
manufacturer.Measurethe diameter
of each cylinder bore at the top.
middle and bottom with the gauge
placed at right angles and parallel
to the centerlineof the engine Fig.
24.

Refinish cylinders that are deeply
scored and/or when out-of-round
and/or taperexceedthe wear limits.

If the cylinder walls have minor
surface imperfections, but the out-
of-round andtaperarewithin limits,
it may be possible to remove the
imperfections by honing the cylin
der walls and installing new service
piston rings providing the piston
clearance is within specified limits.
Use the finest grade of honing stone
for this operation.

OIL PAN
CLEANING

Scrape any dirt or metal particles
from the inside of the pan. Scrape
all old gasketmaterial from the gas
ket surface. Wash the pan in a sol
vent and dry it thoroughly. Be sure
all foreign particles are removed
from below the baffle plate.

INSPECTION
Check the pan for cracks, holes,

damageddrain plug threads,a loose
baffle, and a nicked or warped gas
ket surface.

-CENTER LINE OF ENGINE-..
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BRIGHT POLISHED
SECTIONS

IMPROPER SEATING

CRATERS OR POCKETS
RADIUS RIDE FATIGUE FAILURE

A1021-A

FIG. 23-Typical Bearing Failures
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FIG. 25-Outer Race to Housing
Clearance-Typical Oil Pump

Repair any damage, or replace
the pan if repairs cannotbe made.

OIL PUMP

CLEANING

Wash all parts in a solvent and
dry them thoroughly with com
pressedair. Usea brush to clean the
inside of the pump housingand the
pressure relief valve chamber. Be
sure all dirt and metal particles are
removed.

INSPECTION

Refer to the specifications for
clearancesand wear limits.

Check the inside of the pump

-

-- Straight Edge

housingand the outer raceandrotor
for damageor excessivewear.

Check the mating surface of the
pump cover for wear. If the cover
mating surface is worn, scored or
grooved, replace the cover.

Measurethe outer race to housing
clearanceFig. 25.

With the rotor assemblyinstalled
in the housing,place a straight edge
over the rotor assembly and the
housing. Measurethe rotor endplay
clearancebetweenthe straight edge

and the rotor and ollter race Fig.
26.

The outer race, shaft and rotor
are replaceable only as an as
sembly.

Check the drive shaft to housing
hearing clearanceby measuringthe
OD of the shaft and the ID of the
housingbearing.

Inspectthe relief valve spring for
acollapsedor worn condition. Check
the relief valve spring tension. If
the spring tension is not within speci
fications or the spring is defective,
replacethe spring.

Check the relief valve piston for
scoresand free operationin thebore.

CRANKCASE VENTILATION
SYSTEM

Refer to Group 19 for the correct
mileage interval for maintenance.

CLEANING

Do not attempt to clean the
crankcase regulator valve.

Clean the crankcase ventilation
system connectionon thecarburetor
spacer by probing the inlet nipple
with a flexible wire or bottle brush.

Clean the rubberhose with a low
volatility, petroleum-basesolvent and
dry with compressedair.

8-17

FIG. 26-Rotor End Play-
Typical Oil Pump
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The Thunderbird390 SpecialV-8
engineFigs. 1, 2 and 3 hasa 4.05-
inch bore anda 3.78-inchstrokeand
a total piston displacementof 390
cubic inches. It has a compression
ratio of 10.1:1. The warranty plate
identification symbol for the engine
is "Z."

An engine identification tag is at
tached to the ignition coil bracket;
refer to Part 8-I, Section 1.

MANIFOLDS
An engine coolant heatedspacer

is located between the carburetor
and the intake manifold Fig. 4.
The coolant flows from the front of
the engine through the spacerinlet
hose and into the carburetorcoolant
spacer. The coolant circulates
throughthe spacerandflows into the
heaterinlet hose and into the heater.
Exhaust gases provide the initial
heat necessaryto assist in vaporizing
the incoming fuel mixture.

The intake manifold has two sets
of fuel passages,each with its own

separateinlet connectionto thecar
buretorFig. 5. The right barrelsof
thecarburetorfeed Nos. 1, 4, 6 and
7 cylinders and the left barrels feed
Nos. 2, 3, 5 and 8 cylinders.

The distributor is mounted at the
left front of the intakemanifold.

Warm air for the automaticchoke
is drawn from the heat chamberof
the right exhaustmanifold Fig. 6.

CYLINDER HEADS
The cylinder headassembliescon

tain the valves and the valve rocker

8-18
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FIG. 1 -Typical 3/4 Left Front View
Al 898-B

FIG. 2-Typical 34 Right Front Sectional View
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arm shaft assembly.The combustion
chambersare machinedin the head.
Valve guides are an integral part of
the head. The valves are arranged
from front to rear on both banks
E-I-E-I-I-E-I-E Fig. 7.

CYLINDER BLOCK
The cylinders are numberedfrom

front to rear,on theright bank 1. 2, 3
and4 andon the left hank 5, 6, 7 and
8. The firing order is 1-5-4-2-6-3-7-8.

The oil pump, mountedinside the

oil pan at the front, is driven by the
distributor through an intermediate
drive shaft.

The crankshaft is supported by
five main bearings. Crankshaft end
thrust is controlled by the flangesof
the No. 3 main bearing.

FIG. 5-Intake Manifold Fuel
Passages

AIR OUTLET TO CHOKE1/fl

FIG. 6-Automatic Choke Heat
Chamber

Thepistonshavetwo compression
rings andoneoil control ring. Thetop
compression ring is chrome-plated
and the lower compressionring is
phosphate-coated.The oil control ring
assemblyconsistsof a serratedspring
and two chrome-platedsteel rails.

VALVE TRAIN
The intake and exhaustvalve as

semblies are the rotating-typewhich
rotate slightly each time the valve
opensand closes.

The push rods are solid steel with
oil cushionedsockets.

The camshaftis supportedby five
bearingspressedinto the block. It is
driven by a rocket and timing
chain in meshwith a sprocketon the
crankshaft. Camshaft thrust is con
trolled by a thrust plate bolted to the
front of the cylinder block. An ec
centric,bolted to the front endof the
camshaft,operatesthe fuel pump.

Hydraulic valve lifters are used
in the engine.The valve lifters are
housedin bores locatedin the cylin
der block valve lifter chamber.The
valve lifters operate directly on the
camshaftlobes, therebytransmitting
the thrust of the camshaftlobes, by
the meansof hydraulic pressure,to
the push rods which actuate the
valve train. Figure 8 shows the vari
ous componentsand operation of a
hydraulic lifter.

When either an exhaustvalve or

A1420.D * * e *,.-, * * S

Al 244-A
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AIR INLET
FROM AIR
CLEANER

AIR HEAT CHAMBER
Al 206-B

FIG. 3-Typical Front Sectional View

/
FRONT

/

A 561 -El

FIG. 4-Engine Coolant-Heated
Spacer Passages

2, 3, 5, AND 8

1, 4, 6, AND 7

FIG. 7-Valve Port Arrangement
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closed, the actuat
on the basecircle
of the camshaft

lobe.
When the valve lifter is in this

position, the lifter plunger spring
expands.This actionforcesthe lifter
plunger and valve push rod upward,
forcing the valve end of the rocker
arm to maintain solid contactwith
the valve zero valve lash. In this
position, the oil hole in the lifter
body and plunger is indexed with
the oil gallery in the cylinder block.

As the lifter plunger moves up
ward, the volume of the compression
chamberis increased,resultingin re
ducedoil pressurein thecompression
chamber.Therefore,to equalizethe
resultingpressuredifferentialbetween
the supply chamber and the com
pression chamber, the disc valve
movesoff its seatand permits oil to
flow from the supply chamber to
the compressionchamber.When the
compressionchamberbecomesfilled
with oil, the pressures in the two
chambersareequalized.The oil flow
ceases and the disc valve spring
seats the disc valve and closes the
disc valve port.

As the camshaftrotates, the lifter
assemblyis raised by the -camshaft
lobe. This increases the push rod
force against the lifter plunger and
hydraulicpressureimmediatelybuilds
up in the compressionchamberuntil
it acts as a solid member of the
valve operatingmechanism.The lifter

CYLINDER BLOCK

OIL GALLERY

V

VALVE OPEN 1

then becomesa hydraulic ram which
forces the valve in the cylinder head
to open. During this period, a slight
leakageof oil past the plunger oc
curs calibrated leak down rate.

As the high point of the camshaft
lobe rotates and passesby the foot
of the valve lifter, the valve in the

cylinder head seats and the valve
lifter assemblyis forced downward.
Reducedforce on the lifter plunger
at this time relieves the pressureon
the lifter plunger and it is free to be
moved upwardby theplungerspring.
This action allows oil to flow once
again through the indexed oil holes
in the lifter body and plunger.

The operating cycle.is completed
for eachrevolution of the camshaft.
Zero clearance lash in the valve
train mechanismis maintainedat all
times by the hydraulic force and ex
pansion of the plunger spring be
tweenthe lifter body and plunger.

LUBRICATION SYSTEM
Oil from the oil pansump, located

in the front of the oil pan, is forced
throughthe pressure-typelubrication
system Fig. 9 by a rotor oil pump.
A spring-loadedrelief valve in the

A2132.A pump limits the maximuth pressure
of the system. Oil relieved by the
valve is directedback to the intake
side of the pump.

All the oil dischargedby the pump
passesthrough a full flow-type filter
before it entersthe engine.Thefilter
is mounted in a vertical position at
the lower left front of the engine.A
relief valve in the filter permits oil
to by-passthe filter element if it be
comesclogged.

8-20

DISC VALVE
RETAINER

BASE CIRCLE

FIG. 8-Typical Hydraulic Valve Lifter Operation

an intake valve is
ing valve lifter is
lowest position

1’

-‘- L

FIG. 9-Lubrication System
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From the filter, the oil flows into
the main oil gallery which is located
in the center of the valve push rod
chamberfloor. The oil gallery sup
plies oil to each individual camshaft
bearing, through drilled passagesin
the block. Passagesare drilled from
eachcamshaftbearingto each main
bearing. The camshaftNo. I bearing
feeds No. 1 main bearing, and the
camshaft No. 2 bearingfeeds No. 2
main bearing, etc. The oil then flows
through notchesor grooves in the
main bearingsto lubricate thecrank
shaft journals. A jiggle pin in the
main oil gallery front plug allows
any air that may be trapped in the
oil to escape.The timing chain and
sprocketsare splashlubricatedby oil
from the jiggle pin.

The crankshaftis drilled from the
main bearingsto the connecting rod
bearings.

A small groove is located in the
connecting rod at the mating face
where the cap contactsthe connect
ing rod. This groove is used as an
oil squirt hole for cylinder wall lu
brication. Oil from the connecting
rod squirt hole lubricatesthe oppo
site cylinder wall. For example,the
No. 1 connectingrod oils No. 5 cyl
inder, etc. As the crankshaft turns,
the hole in the connecting rod bear
ing aligns with the hole in the jour
nal causinga direct squirt of oil onto
the cylinder wall.

Oil passagesare drilled from the
main oil gallery to each valve lifter
oil gallery. Oil from here feeds the
valve lifter assemblies.A reservoir
at each valve lifter bore boss traps
oil so that oil is available for valve
lifter lubrication as SOOfl as the en
gine starts.

An oil passageis drilled from the

FROM NO. 2
CAMSHAFT

BEARING
TO LEFT

CYLINDER
HEAD, AND

FROM NO. 4
CAMSHAFT
BEARING

TO RIGHT
CYLINDER

HEAD,

‘U
-1

I

Al 247-B

FIG. 10-Valve Rocker Arm
Shaft Lubrication

N7

‘A AS

FIG. 11 -Positive Crankcase Ventilation System

camshaft No. 2 bearing web to the
left cylinder head between Nos. 5
and 6 cylinders to lubricate the
valve rocker arm shaft assembly
Fig. 10. The oil passagein the cyl
inder headis drilled from the cylin
derheadbolt boreto the No. 2 valve
rocker arm shaft support.

The oil flows through the valve
rocker arm shaft through drilled
holes in each valve rocker arm to
lubricate the bushingand both ends

FROM CRANKCASE
AND/OR ROCKER

ARM COVER

FROM CRANKCASE
ANO/OR ROCKER

ARM COVER

A2130.C

of the valve rockerarm. The excess
oil spirals down the rotating push
rods and lubricates the push rod
seats. The right valve rocker arm
shaft assemblyis similarly lubricated
from No. 4 camshaftbearingvia the
No. 3 valve rockerarm shaft support.

A baffle located under the valve
rocker arm shaft assembly shields
the valve stemsfrom oil splash.Ex
cess oil is returned to the oil pan
through drain-back holes located at

LOW SPEED OPERATION HIGH MANIFOLD VACUUM

HIGH SPEED OPERATION-LOW MANIFOLD VACUUM

TO INTAKE MANIFOLD

TO INTAKE MANIFOLD

A21 21-A
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CRANKCASE VENITLATION
REGULATION VALVE

CYLINDER
HEAD BOLT

BORE

NC. 2 SUPPORT,
/ LEFT HEAD

NO. 3 SUPPORT,
RIGHT HEAD

FIG. 1 2-Positive Crankcase Ventilation Regulator Valve Operation
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each end of the cylinder head and
in the push rod chamberfloor.

POSITIVE CRANKCASE
VENTILATION SYSTEM

Ventilating air enters
through the oil filler
breather cap on the
cover Fig. 11.

On a closed crankcaseventilation
system, the breather cap is sealed
and connectedto the air cleanerby
a hose.Thus, the crankcasereceives
air from the air cleaner.

On closed crankcase ventilation
systems, if the system becomes re
stricted, a back-flow condition will
occur, therebyventing the crankcase
gasesinto the air cleaner silencing
chamber.

FIG. 1 3-Typical Cooling System

the engine
tube cap

left rocker

A slight vacuum is maintainedin
the engine crankcase due to a re
striction metering hole in the
breathercap and by the amount of
air flow throughthe regulatorvalve.
A baffle plate, located underthe in
take manifold, directs a portion of
the ventilating air to the front of
the crankcaseand into the cylinder
front cover. The baffle plate, aided
by the turbulent pressuresof the
crankcase, circulates air throughout
the valve push rod chamberand the
crankcase.The ventilating air flows
into the right valve rocker arm cover
from the valve push rod chamber.
From the valve rocker arm cover,
the ventilating air passesthroughthe
crankcaseventilation regulator valve
and into the carburetor spacer
through a connectinghose.The car-

0 IN-CAR ADJUSTMENTS AND REPAIRS

ENGINE SUPPORTS
The front supportsare locatedon

each side of the cylinder block and
the rear support is located at the
transmissionextensionhousing Fig.
14.

FRONT SUPPORT INSULATOR

The enginefront support is shown
in Fig. 14.

Removal
1. Position a jack and wood block

under the engine oil pan, and raise
the engine sufficiently to unload the
enginefront support insulators.

2. Remove the insulator assembly
to engine retaining bolts and lock
washers. Remove the insulator as
sembly to intermediate support
bracket retaining nuts and washers
on both engine supports.

3. Raisethe engine about 1 inch
and remove the right side insulator

8-22

buretorspacerdispersesthe air, laden
with crankcasevapors, into the in
take manifold below the carburetor.

The amount of regulator valve
opening or restriction is governed
by intake manifold vacuumpressure
Fig. 12.

During idle, the high intake mani
fold vacuum overcomesthe spring
pressureand moves the valve to the
"Low Speed Operation" position
Fig. 12. With the valve in this low
flow position, the ventilating air
passesbetweenthe valve jiggle pin
and the outlet port. In this position
there is minimum ventilation, but it
never completely seals off the air
flow.

As engine speed increases, and
manifold vacuum decreases, the
valve spring forces the valve to the
full open position Fig. 12. This
increasesthe flow of ventilating air.

COOLING SYSTEM

The coolant is drawn from the
bottom of the radiator by the water
pump which delivers the coolant to
the cylinder block Fig. 13.

The coolanttravelsthrough cored
passagesto cool the entire length of
each cylinder wall. Upon reaching
the rear of the cylinder block, the
coolant is directedupward into the
cylinder heads where it cools the
combustion chambers, valves, and
valve seatson its return to the front
of the engine.

The coolant from each cylinder
head flows through the water pas
sages in the intake manifold and
past the water thermostat, if it is
open, into the radiator supply tank.
If the thermostatis closed, a small
portion of the coolant is returnedto
the water pump for recirculation.

A 1249-C The entire system is pressurizedto
12-15 psi.
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assembly.Removethe assemblynuts
and separatethe insulator from the
intermediate support bracket.

4. On the left side engine support,
move the insulator and intermediate
supportbracket forward, andremove
the assemblynuts. Separatethe insu-
lator andintermediatesupportbrack--
et, and removethem from the engine

Installation

1. On a left side enlgine support,
position the insulator and inter--
mediatesupport bracket betweenthe
engine and frame crossmemher,As
semble the insulator and support
bracket and torque the nuts to speci..
fic ations -

2. On a right side engine support,
assemblethe support insulator to the
intermediate support bracket, and
torque the nuts to specifications.

3. Position the insulator assem
blylies to the engine and install
the retaining bolts and lock washers.

I
FRONT SUPPORT

F 1-I AME CROF. MEMH FIR

Torquethe retaining bolts to specifi
cations.

4. Lower the engine and install
the insulator assemblyto intermedi
ate support bracket retainingnut and
washeron both supports.Torque the
retaining nuts to specifications.

REAR SUPPORT INSULATOR

The engine rear support is shown
in Fig. 14.

Removal
1. Position a jack under the trans

mission extension housing. Remove
the insulator assembly to support
bracket retaining bolt and nut. Re
move the insulator retainer bolts
and lock washers.

2. Raise the transmission exten
sion housing slightly to gain clear
ance andremovethe insulatorassem
bly and retainer.

3. If necessary,remove the sup
port bracketto end bracketretaining
bolts, washersand nuts. Removethe
supportbracket.

A 1900.8

4. If necessary, remove the end
bracket to floor pan reinforcement
retainingbolts andlock washers.Re
move the end bracket.

Installation
1. If the end brackets were re

moved, position the end bracket to
the floor pan reinforcementand in
stall the retaining bolts and lock
washers. Torque the bolts to speci
fications.

2. If the support bracket was re
moved, position the support bracket
to the end bracketsand install the
retaining bolts, lock washers and
nuts. Torque the bolts to specifica
tions.

3. Position the insulator assembly
and insulator retainer to the trans
mission extensionhousingandinstall
the insulator retainer bolts and lock
washers.Torque the bolts to speci
fications.

4. Lower the transmission exten
sion housing and install the support
assembly to support bracket retain
ing bolt and nut. Torque the bolt to
specifications.Remove the jack.

VALVE ROCKER ARM
SHAFT ASSEMBLY
REMOVAL

1. Disconnectthe automatic choke
heatchamberair inlet tube and re
movethe air cleaner.

2. Disconnectthe spark plug wires
at thesparkplugs. Removethe wires
from the bracketon the valve rocker
arm covers and position the wires
out of the way.

To removethe right valve rocker
arm cover, remove the carburetor
choke air heat tube. Remove the
crankcaseventilation regulatorvalve.

To remove the left valve rocker
arm cover, disconnect the brake
booster vacuum line and position
the line out of the way.

3. Remove the valve rocker arm
covers.

If the left coveris removed,posi
tion the wire loom out of the way.

4. Starting at the No. 4 cylinder,
loosen the right valve rocker arm
shaft support bolts in sequence,two
turns at a time. After the bolts are
all loosened,removethe valve rocker
arm shaft assembly and the oil
baffleplate. Startingat the No. 5 cyl
inder, follow the sameprocedureon
the left valve rocker arm shaft sup
port bolts. This proceduremust be
followed to avoid damage to the
valve mechanism.

8-23

compartment.

FRONT

I N FE RME DI ATE
SUPPOR1
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REAR SUPPORT

FIG. 1 4-Engine Front and Rear Supports



GROUP 8-EbIGINE

INSTALLATION
1. Apply Lubriplate to the pad

endof the rockerarms, to the tip of
the valve stems, and to both endsof
the push rods.

2. Crank the engine until the No.
1 piston is on TDC at the end of the
compressionstroke.

3. Rotate the crankshaft damper
an additional 45° identified by "XX"
on the damper.

4. Position the baffle plate and the
valve rocker arm shaftassemblyies
on thecylinder heads with thevalve
push rods in place and the rocker
shaft support bolts finger-tight. Be
sure the shaft is positioned so that
the oil holes are to the bottom.
Also, the identification notch Fig.
15 must be downwardand toward
the front on the right bank, or
toward the rear on the left bank.

5. Starting at the No. 4 cylinder,
tighten the bolts in sequence, two
turns at a time, until the supports
fully contact the cylinder head.
Torque the bolts in sequence to
specifications.

6. Starting at the No. 5 cylinder,
follow the same procedure for the
left valve rocker arm shaft support
bolts. The additional time consumed
in this procedurewill permit the hy
draulic lifters to leak down. This will
minimize the possibility of bending
the push rods, valvesor rockerarms.
Be sure that the hydraulic lifters
have leaked down to their normal
operating position before cranking
the engine. This is necessary in
order to avoid possible damage to
the valves, push rods or valve
rocker arms.

7. Check the valve clearancesand
correct if necessaryPart 8-1, Sec
tion 2.

8. Cleanthe valve rockerarm cov
ers. Apply oil-resistant sealer to
onesideof new covergaskets.Lay
the cementedside of the gaskets
in place in the covers.

9. Position the covers on the
cylinder heads. Make sure the
gasket seats evenly all around the
head. Install the bolts and the wire
loom clamps on the left cover. The
cover is tightenedin two steps.First,
torque the bolts to specifications.
Two minutes later, torque the bolts
to the samespecifications.

If the left coverwasremoved,con
nect the brakeboostervacuumline.

If the right cover was removed,

install the carburetorchoke air heat
tube. Install the crankcase ventila
tion regulator valve in the rocker
cover.

10. Connectthe spark plug wires.
Install the air cleaner and connect
the automatic choke heat chamber
air inlet tube.

DISASSEMBLY

1. Remove the cotter pins from
each end of the valve rocker arm
shaft. Remove the flat washer and
spring washer from each end of the
shaft.

2. Slide the rocker arms, springs
and supports off the shaft. Be sure
to identify all the parts.

3. If it is necessaryto removethe
plugs from each end of the shaft,
drill a hole in one plug. Insert a
steel rod through the drilled plug
and knock out the plug on the op
posite end. Working from the open
end, knock out the remaining plug.

CLEANING AND INSPECTION

Refer to Part 8-1, Section 3 for
the cleaning and inspection proce
dures.

REPAIRS

Refer to Part 8-1, Section 2 for
the repair procedures.

ASSEMBLY

1. Oil all the moving parts with
engine oil. Apply Lubriplate to the
pad of the valve rockerarms.

2. If the plugs were removed from
the endsof the shaft,usea blunt tool

ROCKER ARM

SPRING
SUPPORT

I Ej ‘r.:
.tcc

COUER PIN

SPRING WASHER

WASHER

OIL BAFFLE

lOcKERSHAF

BOLT HOLES

A1261-B
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FIG. 1 5-Typical Installation
Identification Mark-Rocker Arm
Shaft Assembly

BOLT

LOCK WASHER

WASHER

FIG. 1 6-Valve Rocker Arm Shaft Assembly
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or large diameterpin punch, and in
stall a plug, cup side out, in eachend
of the rockerarm shaft.

3. Install the rocker arms, sup
ports and springs in the order sho’sn
in Fig. 16. Be sure the oil holes in
the shaft are facing downward.

When properly assembled, the
identification notch Fig. 15 on
the right rocker shaft assembly
must be facing downwardand to
ward the front of the engine. On
the left rocker shaft assembly,the
notch is downward and toward
the rear. Complete the assemblyby
installing the remaining flat ssashcr
and spring washer and install the
cotter pin.

INTAKE MANIFOLD
REMOVAL

1. Drain the cooling system. Dis
connect the automatic choke heat
chamberair inlet tube and remove
the air cleaner.

2. Disconnect the acceleratorrod
at the carburetor. Remove the ac
celeratorcrossshaft bracket from the
intake manifold and position it out
of the way.

3. Remove the carburetorfuel in
let line and the automatic choke air
heat tube. Disconnect the brake
booster vacuum line at the intake
manifold and at the flexible hose.
Removethe vacuum line.

4. Disconnect the coil high ten
sion lead and the coil wires at the
coil. Disconnecttheoil pressuresend
ing unit wire at the sendingunit. Re
move the wire loom from the retain
ing clips on the left valve rocker arm
cover andposition it out of thewa.

5. Disconnectthe spark plug wires
at the spark plugs and remove the
wires from the ignition harness
brackets on the valve rocker arm
covers.

6. Removethe distributor cap and
spark plug wire assembly. Discon
nect the distributor vacuum line at
the distributor.

7. Remove the distributor hold-
down bolt and clamp. Remove the
distributor.

8. Disconnect the radiator upper
hose at the radiator supply tank:
then removethe supply tank. Discon
nect the water temperaturesending
unit wire at the sendingunit. Discon
necttheheaterhoseat thecarburetor
spacer and the heater hose at the
automatic choke housing. Position
the hosesout of the way.

On a car with an air conditioner,

FIG. 1 7-Intake Manifold
Removal or Installation

disconnectthe heaterhosesat the in
take manifold and at the "T" con
nectorin the heaterhose to thewater
pump.

9. Slide the clamp on the watet
pump bypasshose toward the water
pump.

10. Remove the valve rocker arm
covers.

11. Refer to "Valve Rocker Arm
Shaft Assembly Removal," and re
move the valve rocker arm shaft
assemblyby following steps4 and 5.

12. Removethe valve push rods in
sequence.

BASE CIRCLE
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13. Remove the intake manifold
retainingbolts.

14. Install standardeye bolts with
,46-18 threadsin the left front and
right rear rocker arm cover screw
holes. Attach the engine lifting sling
Fig. 17.

15. Raise the intake manifold and
carefully removeit and radiatorsup
ply tank as an assembly.It may be
necessaryto pry the intake mani
fold away from the cylinder
heads. Remove the intake mani
fold gasketsand seals.

16. If the manifold is to be dis
assembled,removethe radiator sup
ply tank, thermostatand gasket. Re
move the heater hose and fitting.
Remove the carburetor, spacerand
gasket. Removethe coolanttempera
ture sending unit.

CLEANING AND INSPECTION

Refer to Part 8-I, Section 3 for
the cleaning and inspection pro-
cedures.

INSTALLATION

LIFT ER

VALVE OPEN

PLuNGER

SLIGHT LEAKAGE

PAST PLUNGER

PHJ NG ER
SPRING

The intake manifold assembly is
shown in Fig. I 8.

1. If the intake manifold was dis
assenib led, install the carburetor,
spacerand gasket. Coat the thermo
stat gasket and heater hose fitting

CYLINDER [FLOCK

/
OIL GALLERY

VAlVE I OPEN 1

A 2132- A

RE TAINER

SUPPLY CHAMBER

COMPRESSION
CHAMBER

CAMSHAFT CAMSHAFT

FIG. 1 8-Typical Intake Manifold Assembly
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with water-resistant sealer. Install
the heaterhose and fitting. Coat the
coolant temperature sending unit
with electrical-conductivesealerand
install it in the intake manifold.
Position the thermostat gasket on
the intakemanifold, install the ther
mostat and radiator supply tank.

2. Clean the mating surfaces of
the intake manifold, cylinder heads
and cylinder block. Use a suitable
solvent to remove all tracesof oil.

3. Coatthe cylinderblock sealsur
faces with a quick-setting seal ad
hesive. Apply a non-hardeningsealer
to the mating lines of the cylinder
headsand cylinder block.

4. Position new sealson the cylin
der block and new gasketson the
cylinder heads. Be sure the seals
are properly positioned during in
stallation as the adhesive sticks to
the seals immediately on contact.
Position the manifold gasket slots
over the end tabs on the seals. Coat
these four connectionswith a non-
hardeningsealer. Be sure the holes
in the gasketsare aligned with the
holesin the cylinder heads.

5. Install the eye bolts in the in
take manifold and attach the engine
lifting sling. Carefully lower the in
take manifold on the engine Fig.
17 and at the same time engage
the coolant outlet nipple with the
water pump bypass hose.

6. Position the intake manifold by
inserting the distributor in place.
After the intake manifold is in
place, run a finger around the seal
area to make sure the seals are in
place. If the sealsare not in place,
remove the intake manifold and
reposition the seals.

7. Be sure the holes in the mani

fold gaskets and manifold are in
alignment.Apply a non-hardening,
oil-resistant sealer under the head
of each bolt, and install the mani
fold retainingbolts. Torque the bolts
to specifications in sequence as
shown in Fig. 19.

8. Remove the distributor.
9. Remove the engine lifting sling

and eye bolts.
10. Slide the water pump bypass

hose clamp into position. Connect
the water temperaturesendingunit,
and the radiator upper hose. Install
the heater hose on the automatic
chokehousingandconnectthe heater
hose to the carburetorspacer.

11. On a car with an air condition
er, connecttheheaterhosesat thein
take manifold and at the "T" con
nector in the heater hose to the
water pump.

12. Apply Lubriplate to both ends
of thepush rods. Install the push rods
in their originalbores,positioningthe
lower endsof the rods in the lifter
cups. Refer to "Valve Rocker Arm
Shaft AssemblyInstallation," and in
stall the valve rocker arm shaft as
sembly by following steps 1 thru 7.

13. Rotate the crankshaft damper
until the No. 1 piston is on TDC at
the end of the compressionstroke.
Position the distributor in. the block
with therotor at theNo. 1 firing posi
tion and the points open. Install the
hold down clamp.

14. Install the valve rocker arm
covers; refer to steps8 and 9 under
Valve Rocker Arm Shaft Assembly
Installation.

15. Connect the brake booster vac
uum line and the flexible hose.

16. Install the carburetor fuel in
let line and connect the distributor
vacuum line. Install the automatic
choke air heattube.

17. Install the distributor cap. Con
nectthe spark plug wires. Install the
wire loom in the retaining clips on
the left valve rockerarm cover.

Too!- T58P-6085-A

*,- USE INTAKE
MANIFOLD

MOUNTING BOLTS

FIG. 20-Cylinder Head Holding
Fixtures
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18. Connect the oil pressure send
ing unit wire, coil high tension lead,
coil primary wire, and coolant tem
peraturesendingunit wire.

19. Install the accelerator cross
shaft bracket. Connect the acceler
ator rod.

20. Fill and bleed cooling system.
21. Start the engineandcheckand

adjust the ignition timing. Operate
the engineuntil enginetemperatures
havestabilized, andadjustthe engine
idle speedand idle fuel mixture.

22. Adjust the transmission con
trol linkage. Install the air cleaner
andconnectthe automaticchokeheat
chamberair inlet tube.

EXHAUST MANIFOLD

REMOVAL

1. On a right exhaust manifold,
disconnectthe automaticchoke heat
chamber air inlet tube at the car
buretor. Removethe air cleaner.Re
move the automatic choke air heat
tube and air inlet tube.

2. On a left exhaustmanifold, dis
connect the power steering pump
bracket from the cylinder block and
move it out of the way. Position
thepump so thatthe oil will not drain
out. Disconnect the power steering
hosebracket and position the hoses
out of the way. Remove the dip
stick and tube assembly.

3. Disconnect the exhaust mani
fold at the muffler inlet pipe. Re
move the retaining bolts and tab
washers and remove the exhaust
manifolds.

CLEANING AND INSPECTION

Referto Part 8-1, Section3 for the
cleaning and inspectionprocedures.

INSTALLATION

1. Cleanthe mating surfacesof the
exhaust manifolds and cylinder
heads. Scrape the gasket material
from the mounting flange of the
exhaust manifold and muffler inlet
pipe.

F RON T

FIG. 1 9-Intake Manifold

2. Apply graphite grease to the
mating surfaces of the exhaust
manifolds and cylinder heads.

3. Positiontheexhaustmanifolds
on the cylinder heads and install
the retaining bolts and tab washers.
Working from the centerto the ends
torque the retainingbolts to specifi
cations. Lock the bolts by bending

A1256-A one tab of the washerover a flat on
the bolt.

4. On a left exhaustmanifold, in
stall the dipstick and tube assembly.Torque Sequence



PART 8-2-390 V-8 ENGINE

Use oil-resistantsealer on the dip-.
stick tube threads.Position the pow...
er steeringpump bracket on the cyl.
inder block and install the retaining
bolts. Adjust the belt tension. Posi
tion the hosesand install the power
steering hose bracket.

5. Ona right exhaustmanifold, in--
stall the automatic choke air heat.
tube and air inlet tube on the right
exhaustmanifold.

6. Position a new gasket on the
muffler inlet pipes and connectthe
exhaust manifolds to the inlet
pipes. Install and torque the re
taming nuts to specifications.

7. Install the air cleaner and con-
nectthe automaticchoke heatcham-
ber air inlet tube.

POSITIVE CRANKCASE
VENTILATION SYSTEM

REMOVAL

1. Remove the carburetor air
cleaner. Remove-the vent hose.

2. Graspthe crankcaseventilation
regulator valve and pull it straight
upwardsand out of the grommet in
the right valve rocker arm cover.

3. Use a hose clamp tool to slide
both hose clamps off the ends of the
inlet hose. Remove the inlet hose
from the carburetor spacer, and[
separate the hose from the regu-
lator valve.

CLEANING AND INSPECTION

Refer to Part 8-I, Section 3 for
cleaning and inspectionprocedures
on the inlet hose, carburetorspacer
and oil filler tube breathercap. Do
not clean the regulator valve.

INSTALLATION

1. Install the inlet hoseand hose
clamp on the regulator valve. Posi-
tion the hose clamp.

2. Install the inlet hose and hose
clamp on the carburetorspacerinlet
nipple. Position the hose clamp.

3. Install the crankcaseventilation
regulator valve in the right valve

i*
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FIG. 2 1 -Cylinder Head Bolt

rocker arm cover. Install the air
cleaner and vent hose.

CYLINDER HEADS

REMOVAL

If a cylinder head is to be re
placed, follow the proceduresunder
"Cylinder Head Disassembly and
Assembly," and transfer all valves,
springs,spark plugs, etc., to the new
cylinder head. Cleanand inspect all
parts and reface the valves refer
to Part 8-I before assemblingthe
used parts to the new cylinder head.

1. Remove the intake manifold,
carburetorand radiator supply tank
as an assemblyfollowing the proce
dure under "intake Manifold Re
moval."

2. Disconnect the exhaust mani
folds at the muffler inlet pipes.

If the left cylinder headis to be
removed, remove the ignition coil
andengineidentificationtag, andre
move the power steering pump
mounting bolt from the cylinder
head.

3. Removethe cylinder headbolts.
Install the cylinder headholding fix
tures Fig. 20.

4. Lift the cylinder heads off the
block. Do not pry between the
head and the block. Remove and
discard the cylinder headgasket.

INSTALLATION

1. Clean the cylinder head and
cylinder block gasketsurfaces.

2. Inspect the cylinder head, fol
lowing the proceduresin Part 8-1,
Section 3.

3. Apply cylinder headgasketseal
er to both sides of a new gasket.
Guided by the word "FRONT" on
the gasket, install the gasket over
the cylinder head dowels.

4. Place the cylinder head on the
engineand remove the holding fix
tures.

On the left cylinder head, install
the ignition coil, engine identifica
tion tag, and the power steering
pump mountingbolt.

5. Install the cylinder head bolts.
The cylinder head bolts are tight
ened in three progressive steps.
Torque all the bolts in sequence
Fig. 21 to 70 ft-lbs; then torque
them to 80 ft-lbs, and finally torque
to specifications.After the cylinder
head bolts have been torqued to
specifications, the bolts should not
be disturbed.

VALVE

S4Jt

6. Position new gaskets on the
muffler inlet pipes. Connect the ex
haust manifolds to the muffler inlet
pipes. Torque the nuts to specifica
tions.

7. Install the intake manifold and
relatedpartsfollowing theprocedure
under "Intake Manifold" Installa
tion."

DISASSEMBLY

1. Removethe spark plugs. Clean
the carbonout of the cylinder head
combustionchambersbefore remov
ing the valves.

2. Removethe exhaust manifolds.
3. Compress the valve springs

Fig. 22. Remove the spring re
tainer locks and releasethe spring.

SPRING RETAINER

INTAKE VALVE
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FIG. 22-Compressing Valve
Spring-On Bench

.,:::7’
LOCKS

OIL SEAL

EXHAUST
VALVE

VALVE
SPRING

Al 263-B

Torque Sequence FIG. 23-Valve Assembly
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Inspect the valve springs remov
al to determine if the damper
springs is intertwined with the
valve springs. If this condition
exists, replace all defective or
worn components refer to in
spection procedures in Part 8-1,
Section 3.

4. Remove the sleeve, spring re
tainer, spring and damper spring
if applicable, stem seal and valve.
Discard the valve stem seals. Iden
tify all valve parts.

CLEANING AND INSPECTION

Refer to Part 8-1, Section 3 for
the cleaning and inspection proce
dures.

REPAIRS

Cylinder head repair procedures
and checks such as valve and valve
seat refacing, cylinder head flatness
checks,etc., arecovered in Part 8-I,
Sections2 and 3.

ASSEMBLY

1. Install each valve Fig. 23 in
the port from which it wasremoved
or to which it was fitted. Install a
new stem seal on the valve. The
exhaust valve stem seal is ap
proximately 0.025 inch shorter in
overall height than the intake
valve stem seal; therefore, be sure
the sealsare installed on the prop
er valves.

2. Install the valve spring closed
coils downward over the valve,and
install the spring retainer and sleeve.
Make sure the damperspring is in
stalled in the valve spring so that
the coil end of the damper spring

is 135° counterclockwise from the
coil end of the valve spring.

3. Compressthe spring and install
the retainer locks Fig. 22.

4. Measure the assembledheight
of the valve spring from the surface
of the cylinder head spring pad to
the undersideof the spring retainer
with dividers Fig. 24. Check the
dividers against a scale. If the as
sembledheight is greater than spe
cified, install the necessary0.030-
inch thick spacers between the
cylinder head spring pad and the
valve spring to bring the assembled
height to the recommendedspecifica
tions.

Do not install spacers unless
necessary.Use of spacersin ex
cessof recommendationswill re
sult in overstressing the valve
springs and overloading the cam
shaft lobes which could lead to
spring breakage and worn cam
shaft lobes.

5. Install the exhaust manifolds.
6. Install the spark plugs.

VALVE SPRING, RETAINER
AND STEM SEAL REPLACEMENT

Broken valve springs, or defective
valve stem seals and retainersmay
be replacedwithout the needof re
moving the cylinder head, providing
damageto the valve or valve seathas
not occurred.

1. Disconnectthe automaticchoke
heat chamberair inlet tube and re
move the air cleaner. Remove the
valve rockerarmcovers, following
steps 2 and 3 under "Valve Rocker
Arm ShaftAssemblyRemoval."

2. Remove the applicable spark
plug. Disconnect the brown lead
"I" terminal and the red and
blue lead "S" terminal at the
starter relay. Install an auxiliary
starter switch between the battery
and "S" terminals of the starter
relay. Crank the engine with the
ignition switch "OFF".

Crank the engineuntil the piston
of the affected cylinder is on the
power stroke.

3. Loosen the valve rocker arm
support bolts evenly and alternately,
two turns at a time, until the valve
spring tensionhasbeenreleased.Re
movethepushrods of thevalves
to be serviced.

4. Tighten the valve rocker arm
support bolts evenly and alternately,
two turns at a time, until they are
snug. Push the rocker arm to one
side and secure it in this position
Fig. 25. If an end valve is to be
workedon, it will be necessaryto re
movethe rockerarm from the shaft.

5. Install an air adapter in the
spark plug hole and connectthe air
supply hose to the adapter.Turn on
the air supply. Air pressure may
turn the crankshaft until the pis
ton reachesthe bottom of its stroke.

6. Compressthe valve spring and
removethe valve retainer locks from
the valve Fig. 26. If air pressure
fails to hold the valve in the closed
position during this operation, it
can be presumed that the valve is
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FIG. 24-Valve Spring
Assembled Height

FIG. 25-Valve Stem Seal FIG. 26-Compressing Valve
Spring-In ChassisRemoval
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not seating or is damaged. If this
condition occurs, remove the cylin
der head for further inspection.

7. Remove the valve spring and
relatedparts.Removethe valve stem
seal Fig. 25. If air pressurehas
forced the piston to the bottom of
the cylinder, any removal of air
pressurewill allow the valves to
fall into the cylinder. A rubber
band, tape or string wrapped
around the end of the valve stem
will prevent this condition and still
allow enough travel to check the
valve for binds.

8. Inspectthe valve stem for dani
age. Rotate the valve and check the
valve stem tip for eccentricmovement
during rotation. Move the valve up
and down through normal travel in
the valve guide and check the stem
for binds. If the valve has been
damaged,it will be necessaryto
remove the cylinder head for re
pairs as outlined in Part 8-1, Sec
tion 2.

9. If the condition of the valve
proved satisfactory, hold the valve
in the closedposition and apply the
air pressurewithin the cylinder

10. Inspectthe valve stem seal for
a cracked,torn or brittle condition,
andreplaceit if necessary.Install the
seal on the valve stern.The exhaust
valve stem seal is approximately
0.025 inch shorter in overall height
than the intake valve stem seal;
therefore, be sure the proper seal
is installed.

11. Install the valve springs, re
tainer andsleeveoverthe valve stem.
Make sure the valve damper spring
is installed in the valve spring so
that the coil end of the damper
spring is 135° counterclockwise
from the coil end of the valve
spring.

12. Compress the valve spring
Fig. 26 and install the valve re
tainer locks. Tap the valve stem tip
with a soft mallet to make certain
that the retainer locks are properly
seated.

13. Removethe air line andadapt
er. Install the sparkplug. Removethe
wire securing the valve rocker arm
andslide the rocker arm in position.
Install the endrockerarms, if they
were removed.

14. Loosen the valve rockel arm
support bolts evenly and alternately,
two turns at a time, until spring ten-
sion is removed.Apply l..ubriplate to
both ends of the push rod. Position
the push rod within the rocker arm
socket andthe valve lifter seat.

15. Tighten the rocker arm shaft
support bolts evenly and alternately,
two turns at a time, until they are
snug. Torque the bolts to specifica
tions.

16. Remove the remote control
starterswitch. Install thehigh tension
leadwire in the ignition coil terminal.

17. Install the spark plug wires.
Check the valve clearancesand cor
rect if necessaryPart 8-1, Section
2.

18. Install the valve rocker arm
covers, following steps 8 and 9
under"Valve RockerArm Shaft As
sembly Installation."

19. Install the air cleanerandcon
nectthe automaticchoke heatcham
ber air inlet tube.

CRANKSHAFT DAMPER
REPLACEMENT

To removethe crankshaftdamper,
refer to steps5, 6 and7 under "Cyl
inder Front Coverand Timing Chain
Removal," except do not removethe
water pump. Install the crankshaft
damperfollowing the proceduresin
steps 7, 8, 9, 12 and 13 under "Cyl
inder Front CoverandTiming Chain
Installation."

CYLINDER FRONT COVER
AND TIMING CHAIN
REMOVAL

1. Drain the cooling system and
and crankcase.Disconnect the bat
tery ground cable.

2. Disconnect the radiator upper
hose at the radiator supplytank. Dis
connect the radiator lower hose at
the water pump.

3. Disconnect the transmissionoil
cooler lines at. the radiator. Remove
the radiator.

4. Disconnect the heater hose at
thewaterpump.Slidethewaterpump
bypasshose clamptowardthe engine.

T001--T58P-63 16-A or-B or 6306-AJ A 1257-0

5. Disconnect the power steering
pump bracket from the waterpump
and removethe drive belt. Wire the
power steeringpump assemblyto the
left side of the car in a position that
will preventthe oil from drainingout.

On a car with an air conditioner,
removethe compressordrive belt.

6. Loosen the alternator mounting
bolts at the alternator. Remove the
drive belt.Removethe alternatorsup
port bolt at thewaterpump.Remove
the water pump, drive belt adjusting
arm, pulley and fan as an assembly.

7. Remove the cap screw and
washer from the end of the crank
shaft. Remove the power steering
pulley from the crankshaft damper.
Install the puller on the crankshaft
damper Fig. 27 and remove the
damper.

8. Disconnect the carburetorfuel
inlet line at the fuel pump.

9. Remove the fuel pump retain
ing bolts and lay the pump to one
side with the flexible fuel line still
attached.

10. Remove the crankshaft sleeve
as shownin Fig. 28.

11. Remove the screws fastening
the cylinder front coverto the block.
Removethe cylinder front cover.

On a car with an air conditioner,
the compressorbracketsare retained
by cylinder front coverscrews.

12. Discard the cylinder front
covergasket. Removethe oil slinger.

13. Rotate the crankshaft in a
clockwise direction as viewed from
the front to takeup the slaclconthe
left side of the chain.

14. Establish a referencepoint on
the block and measure from this
point to the chain Fig. 29.

15. Rotate the crankshaft in the
opposite direction to take up the
slack on the right side of the chain.

FIG. 28-Crankshaft Sleeve

8-29

FIG. 27-Crankshaft Damper
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FIG. 29-Timing Chain Deflection

Force the left side of the chain out
with the fingersand measurethe dis
tance between the reference point
and the chain. The deflection is the
difference betweenthe two measure
ments.

If the deflection exceeds1/2 inch,
replace the timing chain and/or
sprockets.

16. Crankthe engineuntil the tim
ing markson the sprocketsare posi
tioned as shown in Fig. 30.

17. Removethe camshaftsprocket

cap screwand the fuel pump eccen
tric.

18. Slide both sprockets and the
timing chain forward, andremovethe
sprocketsand timing chain as an as
sembly Fig. 3 1.

19. Remove the oil pan and oil
pump screen, following the proce
dure under"Oil PanRemoval."

FRONT OIL SEAL
REPLACEMENT

It is good practice to replace the
oil seal each time the cylinder front
cover is removed.

1. Drive out the old seal with a
pin punch.Clean out the recessin the
cover.

2. Coat a new seal with grease;
then install the seal Fig. 32. Drive
the seal in until it is fully seatedin
the recess.Check the seal after in
stallation to be sure the spring is
properly positionedin the seal.

INSTALLATION

1. Position the sprocketsand tim
ing chain on the camshaftandcrank-

‘1i
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FUEL PUMP ECCENTRIC

FIG. 33-Fuel Pump Eccentric
and Front Oil Slinger Installed

shaft Fig. 31. Be sure the timing
markson thesprocketsarepositioned
as shown in Fig. 30.

2. Install the fuel pump eccentric
and the camshaftsprocketcap screw
Fig. 33. Torque the sprocket cap
screw to specifications. Install the
crankshaft front oil slinger.

3. Clean the cylinder front cover,
oil pan and cylinder block gasket
surfaces.

4. Coat the gasket surface of the
block and cover and the cover bolt
threads with sealer. Position a new
gasketon the block.

5. Lubricate and install the align
ment pilot tool on the cylinder front
cover so that the keyway in the pilot

8-30

DOWEL

TAKE UP SLACK ON LEFT SIDE, ESTABLISH
REFERENCE POINT. MEASURE DISTANCE A.
TAKE UP SLACK ON RIGHT SIDE. FORCE
LEFT SIDE OUT. MEASURE DISTANCE B.
DEFLECTION IS A MINUS B. A1284-C

FIG. 3 1 -Timing Chain Removal
or Installation

Tool -T5BP-6700-B
or 6700-8
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FIG. 34-Cylinder Front Cover
AlignmentFIG. 30-Aligning Timing Marks FIG. 32-Oil Seal Installation
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aligns with the key in the crankshitt.
Position the cover and pilot over the
endof the crankshaft and againstthe
block Fig. 34. Install the retaining
screws.

On a car with an air conditioner,
position the compressorbracket on
the cylinder front covei-., and install
the retaining screws finger-tight

While pushing in on the pilot.
torque the screws to specifications
Removethepilot.

6. Install the crankshaft sleeve
7. Lubricate the hub and line up

the damperkeyway with the key on
the crankshaft.Install the damperon
the crankshaft Fig. 3

8. Install the po’ver steeringpump
pulley on the damper. Torque Ihe
screwsto specifications

9. Install the damper cap eres
andwasher,and torque the screv to
specifications.

10. Clean the oil pan and the oil
pump screen. Install the oil pump
screenand oil pan following the pro
cedureunder"Oil panandOil Pump
Installation."

11. Clean the water pump gasket
surfaces. Coat new gaskets with
sealerandposition the gasketson the
block. Install the water pump, pul
ley, fan and alternatoradjusting arni
as an assembly.

12. Install and adjust the alternator
drive belts.

On a car with an air conditioner.
install and adjust the drive belt.

13. Install thepower steeringpump
drive belt and attach the pump
bracketto thewaterpump.Adjust the
drive belt tenSion.

14. Install the fuel pump, using a
new gasket.

15. Connect the carburetor fuel
inlet line. Connect the heaterhose.
Slide the water pump bypass tube
clamp forward on the tube.

16. Install the radiatorandsupport
as an assembly.Connectthe radiator
lower hoseat the waterpump andthe
radiator upper hose at the radiator
supply tank. Connect the battery
ground cable. Connectthe transmis
sion oil cooler lines.

17. Fill and bleed the cooling sys
tem. Fill the crankcase with the
propergrade and quantity of engine
oil.

18. Operatethe engine at fast idle
andcheck for coolant and oil leaks.
Adjust the ignition timing. Install the
air cleanerandconnectthe automatic
chokeheatchamberair inlet tribe.

CLEANING AND INSPECTION

Referto Part 8-1, Section3 for the
cleaning and inspection procedures.

CAMSHAFT
The camshaftand relatedparts are

shown in Fig. 36.

REMOVAL

1.. Removethe cylinder front cover
following steps 1 thru I 2 under"Cyl
inder Front CoverandTiming Chain
Removal."

2. Refer to "Valve Rocker Arm
Shaft Assembly Removal" and re
move the valve rocker arm covers
and the valve rocker arm shaft as-

3. Disconnect the coil high tension
lead at the coil. Remove the dis
tributor cap and spark plug wire

semblies.
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assembly.Disconnectthe distributor
vacuum line at the distributor. Re
move the distributor hold down bolt
and clamp. Remove the distributor.

4. Removethe valve push rods in
sequenceand place them in a rack
so that they can he installed in their
original positions.

5. Position an inspection light
througha push rod openingand into
the valve push rod valley Fig. 37.
Remove the valve lifters or tappets
with a magnet through the push rod
openings. In some casesit will be
necessaryto transfer the lifter or
tappetover to an adjoining push rod
openingin order to removeit. Place
the lifters or tappetsin a rack so that
they can be installed in their original
positions.

6. Remove the oil pan and oil
pump screen by following the pro
cedureunder"Oil Pan Removal."

7. Install a dial indicator so that
the indicator point is on the cam
shaft sprocket retaining screw. Push
the camshaft toward the rearof the
engine and set the dial indicator on
zero. Pull the camshaftforward and
release it. Compare the indicator
readingwith the specifications.if the
end play is excessive, check the
spacerfor correct installation before
it is removed.The side of the spacer
having a chamfer on the ID must
be against the camshaft front jour
nal. If the spacer is installed cor

41289.D rectly, replacethe thrust plate.
8. Removethe dial indicator. Re

movethe timing chain and sprockets
following steps 13 thru 18 under

Tooi-T52L.6306..AEEor6306. AC

FIG. 35-Crankshaft Dajiiper
Installation
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CAMSHAFT REAR BEARING
BORE PLUG

TIMING CHAIN AND CAMSHAFT

CAMSHAFT

FLAT Al 275-B

FIG. 36-Camshaft and Related Parts
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FIG. 37-Hydraulic Valve Lifter
Removal-Intake Manifold
Installed

"Cylinder Front Cover and Timing
ChainRemoval."

9. Remove the camshaft thrust
plate and spacer.Carefully remove
thecamshaftby pulling it towardthe
front of the engine.Use caution to
avoid damaging the camshaftbear
ings.

CLEANING AND INSPECTION

Refer to Part 8-1, Section 3 for
the cleaning and inspection pro
cedures.

REPAIRS

Refer to Part 8-I, Section 2 for
the repair procedure.

INSTALLATION

1. Oil the camshaft and apply
Lubriplate to the lobes. Carefully
slide the camshaftthrough the bear
ings. Install the thrust plate and
spacer. The chamfered ID of the
spacer must be toward the cam
shaft front journal. Be sure the
thrust plate oil groove is up and
toward the front next to cam
shaft sprocket.

2. Follow the procedurein step 7
of "Camshaft Removal" and check
the camshaftend play.

3. Position the sprocketsand tim
ing chain on thecamshaftandcrank
shaft Fig. 3 1 with the timing
marks on the sprockets aligned as
shown in Fig. 30.

4. Install the fuel pump eccentric
andthe camshaftsprocketcap screw
Fig. 33. Torque the sprocket cap
screw to specifications. Install the
front oil slinger.

5. Replace the crankshaft front
oil seal. Install the cylinder front
cover, crankshaft damper and re
lated parts following steps 3 thru 1 6

Linder "Cylinder Front Cover and
Timing Chain Installation."

6. With the No. I piston on TDC
at the endof the compressionstroke,
position the distributor in the block
with the rotor at the No. 1 firing
position and the points open. Install
the hold down clamp.

7. Install the distributor cap. Con
nect the coil high tension lead.

8. Install the valve lifters in the
bores from which they were re
moved. Install the push rods in their
original positions.

9. Refer to "Valve Rocker Arm
Shaft AssemblyInstallation" and in
stall the valve rocker arm shaft as
sembly following steps 1 thru 9.

10. Fill and bleed the cooling
system. Fill the crankcasewith the
proper grade and quantity of engine
oil.

11. Start the engine and check
and adjust the ignition timing. Con
nect the distributor vacuum line.
Operate the engine at fast idle and
check all hose connectionsand gas
kets for leaks.

CAMSHAFT REAR BEARING
BORE PLUG REPLACEMENT

1. Remove the transmission and
converter housing by following the
procedurein Part 7-2.

2. Remove the flywheel retaining
bolts and removethe flywheel.

3. Drill a ½-inch hole in the cam
shaft rear bearingbore plug and use
tool T-7600-Eto removethe plug.

4. Clean out the plug bore recess
thoroughly.

5. Coat the flange of a new plug
with oil-resistant sealer and install
it with the flange facing inward Fig.
59.

6. Install the flywheel.
7. Install the transmission and

converter housing by following the
procedurein Part 7-2.

SPRING
VALVE DISC RETAINER

LOCK

DC

tIODY

PLUNGER

"PUSH ROD CUP

NOTE: PLUNGER AND BODY ARE MATCHED
SELECTIVE FIT SETS DO NOT
MISMATE PAIRS.

Al 835-A

FIG. 38-Typical Hydraulic Valve
Lifter Assembly

HYDRAULIC VALVE LIFTER
REPLACEMENT

The following procedureis appli
cable for removing one or all of the
valve lifters. This procedurecan not
be used if the valve lifters are stuck
in their bores by excessivevarnish,
etc. In this case, it will be necessary
to removethe intakemanifold. After
the intake manifold has been re
moved, removethe valve lifters.

1. Refer to "Valve Rocker Arm
Shaft Assembly Removal" and re
move the valve rocker arm covers
and the valve rocker arm shaft as
sembliesby following steps 1 thru 4.
Remove the push rods and place
them in a rack so they can he in
stalled in the same location from
which they were removed.

2. Position an inspection light
througha push rod openingand into
the valve push rod valley Fig. 37.
Removethe valve lifters with a mag
net through the push rod openings.
In somecases,it will be necessaryto
transfer the lifter over to an adjoin
ing push rod openingin order to re
moveit. Place the lifters in a rackso
that they can be installed in their
original positions.

The internal parts of each hy
draulic valve lifter assemblyare
matched sets. Do not intermix the
parts. Keep the assembliesintact
until they are to be cleaned.

3. Install the push rods. Install the
new or cleaned hydraulic valve
lifters through the push rod openings
with a magnet Fig. 37.

4. Refer to "Valve Rocker Arm
Shaft Assembly Installation" and in
stall the valve rocker arm shaft as
semblies and covers by following
steps I thru 10.

HYDRAULIC VALVE LIFTER
DISASSEMBLY

Eachvalve lifter is a matchedas
sembly. If the parts of onelifter are
intermixed with those of another,
improper valve operation may re
sult. Disassembleand assembleeach
lifter separately.Keep the lifter as
sembliesin proper sequenceso that
they can be installed in their original
bores.

1. Grasp the lock ring with needle
nose pliers to release it from the
groove. It may be necessaryto de
pressthe plunger to fully releasethe
lock ring.

2. Remove the push rod cup,
plunger and spring.

3. Invert the plungerassemblyand
remove the disc valve retainer by
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carefully prying up on it with a screw
driver. Remove the disc valve and
spring.

CLEANING AND INSPECTION

Refer to Part 8-I, Section for
the cleaning and inspection proce
d u res.

HYDRAULIC VALV.L LIFTER
ASSEMBLY

A typical hydraulic valve litter as
sembly is shown in Fig. 38.

1. Place the plunger upside dosri
on a clean work bench.

2. Place the disc valve in posit ion
over the oil hole on the bottoni of
the plunger. Set the disc valve spring
on top of the disc.

3. Position the disc valve retiiner
over the disc and spring, and push
the retainer down into place on the
plunger.

4. Place the plunger spring and
then the plunger open end up into
the lifter body.

5. Place the push rod seat in the
plunger.

6. Depress the plunger, and posi-
tion the closedend of the lock ring
in the groove of the lifter hody.
With the plunger still depressed.po
sition the open ends ot the lock ring
in the groove. Release the plunger.
then depressit again to fully seat the
lock ring.

TESTING

Refer to Part 8-I, Section I ton
the testing procedures.

CRANKSHAFT REAR OIL
SEAL REPLACEMENT

Replacementof a crankshaft rear
oil seal requiresreplacementof both
the upper and lower seals. Remove
the engine; then remove the crank
shaft and replacethe seals following
the procedure under "Crankshaft
Removal and Installation" Section
4.

MAIN AND CONNECTING
ROD BEARING REPLACEMENT

The main and connecting rod hear
ing inserts are selective fit. Do not
file or lap bearing caps or use
shims to obtain theproper bearing
clearance.

Selective fit hearings are available
for service in standard sizes onlr
Standardbearings are divided into
two sizes andare identified by a daub
of red or blue paint. Refer to the
PartsCatalogfor the available sizes.
Red marked bearings increase the

clearance; blue marked bearings
decreasethe clearance. Undersize
bearings,which are not selective fit,
are available for use on journals that
have been refinished.

MAIN BEARING
REPLACEMENT

1. Drain the crankcase. Remove
the oil level dipstick. Removethe oil
panand oil pump. Removethe spark
plugs to allow easy rotation of the
cnil nkshaft.

2. Replaceonebearingat a time
leaving the other bearingsecurely
fastened.Removethe main bearing
cap to which new bearings are to be
installed.

3. lnsert the upper bearing re
moval tool tool 6331 in the oil
hole in the crankshaft.

4. Rotate the crankshaft in the
directionof engine rotation to force
the bearingout of the block.

5. Clean the crankshaft journal
andbearinginserts.When replacing
standard bearings with new bear
ings, it is good practice to first try
to obtain theproperclearancewith
two blue bearinghalves.

6. To install the upper main bear
ing, place the plain end of the bear
ing over the shaft on the locking
tang side of the block and partially
install the bearingso that tool 633I
can be inserted in the oil hole in the
crankshaft. With tool 6331 posi
tioned in the oil hole in the crank
shaft, rotate the crankshaft in the
oppositedirectionof engine rotation
until the bearingseatsitself. Remove
the tool.

7. Replacethe cap bearing.
8. Support the crankshaftso that

its weight will not compress the
Plastigageand provide an erroneous
reading. Positiona small jack so that
it will bear againstthe counterweight
adjoining the bearing which is being
checked.

9. Place a piece of Plastigageon
the hearingsurfacethe full width of
the bearing cap and about ¼ inch
off center Fig. 39.

10. Install the cap and torque the
bolts to specifications.Do not turn
thecrankshaftwhile thePlastigage
is in place. When checking the
width of the Plastigage,check at
the widest point in order to get
the minimum clearance.Checkat
the narrowestpoint in order to get
the maximum clearance.The dif
ference betweenthe two readings
is the taper.

11. If the clearance is less than

the specified limits, try two red bear
ing halvesor a combination of red
and blue dependingupon the con
dition. If the standardbearings do
not bring the clearancewithin the
desired limits, refinish the crank
shaft journal. Then install undersize
bearings.

12. After the bearing has been
checked and found to be satisfac
tory, apply a light coat of engine oil
to the journal and bearings;then in
stall the bearingcap. Torquethe cap
bolts to specifications.

13. Repeatthe procedure for the

PLACE Plastigage FULL
WIDTH OF JOURNAL
ABOUT 1/4 iNCH OFF

CENTER

CHECK WIDTH OF
Plastigage

FIG. 39-Installing and
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remaining bearings that require re
placement.

14. If the rear main bearing is re
placed, remove the rear main bear
ing cap. Removeand discardthe rear
seal and side seals.

15. Clean the rear journal oil seal
groove.

16. Install a new rear journal oil
seal in the rear main bearing cap
Fig. 40. After installation, cut the
ends of the seals flush.

17. Apply a thin coating of oil-
resistant sealer to the rear main
bearing cap at the rear of the top
mating surface Fig. 40. Do not
apply sealer to the area forward
of the side seal groove. Install the
rear main bearing cap. Torque the
cap bolts to specifications.

18. Dip the side seals in light en
gine oil; then immediately install
them in the grooves. Do not use
sealer on the side seals. The seals
are designed to expand when
dipped in oil. Using sealer may re
tard this expansion. It may be
necessaryto tap the seals into place
for the last ½ inch of travel. Do not
cut the seal projecting ends.

19. Check the retainer side seals
for leaksby squirting a few dropsof
oil into the parting lines betweenthe
rear main bearingcap and the cylin
der block from the outside. Blow
compressedair againstthe sealsfrom
the inside of the block. If air bubbles
appearin the oil, it indicatespossible
oil leakage.This test should not be
performed on newly installed seals
until sufficient time has been al
lowed for the seals to expand into
the seal grooves.

20. Disassemble, clean and as
semble the oil pump.

21. Install the oil pump and oil
pan. Install the oil level dipstick. Fill
the crankcase with the proper
amount and viscosity oil. Install the
spark plugs.

22. Operatethe engine and check
for oil leaks.

CONNECTING ROD BEARING
REPLACEMENT

1. Follow step I under "Main
Bearing Replacement."

2. Turn the crankshaft until the
connecting rod to which new bear
ings are to be fitted is down.

3. Remove the connecting rod
cap. Pushthe connectingrod up into
the cylinder and remove the hearing
insert from the rod andcap.

4. Follow step 5 under "Main
Bearing Replacement."

5. Install the new bearings in the
connecting rod and cap. Pull the
connectingrod assemblydown firmly
on the crankshaft journal.

6. Place a piece of Plastigageon
the lower hearing surface, the full
width of the cap and about ¼ inch
off-center.

7. Install the cap and torque the
connecting rod nuts to specifications.
Do not turn the crankshaft while
the Plastigageis in place.

8. Removethe cap; then,using the
Plastigagescale, check the width of
the Plastigagefollowing steps 9 thru

I I under "Main Bearing Replace-
ment."

9. After the bearingclearancehas
beencheckedand found to be satis
factory, apply a light coat of engine
oil to thejournal andbearings.Install
the connecting rod cap.

10. Repeatthe procedure for the
remaining connecting rods that re
quire new bearings.

11. Follow steps 20, 21 and 22
under "Main Bearing Replacement."

CLEANING AND INSPECTION

Refer to Part 8-I, Section 3 for
the cleaning and inspection proce
dures.

PISTON AND CONNECTING
ROD ASSEMBLY
REMOVAL

1. Drain the cooling system and
the crankcase. Remove the intake
manifold, cylinder heads,oil pan and
oil pump following the procedures
in this section.

2. Remove any ridge and/or de
posits from the upperendof thecyl

Oil RING SPACER

inder bores as follows:
Turn the crankshaftuntil the pis

ton to be removedis at the bottom
of its travel and place a cloth on the
piston head to collect the cuttings.
-Remove any ridge and/or deposits
from the upper end of the cylinder
bores. Remove the cylinder ridge
with a ridge cutter. Follow the in
structionsfurnishedby the tool man
ufacturer. Never cut into the ring
travel area in excess of inch
when removing ridges.

3. Make sure all connecting rod
capsaremarked so that they can be
installed in their original locations.

4. Turn the crankshaft until the
connecting rod being removed is
down.

5. Removethe connectingrodcap.
6. Push the connecting rod and

piston assemblyout the top of the
cylinder with the handle end of a
hammer. Avoid damage to the
crankshaft journal or the cylinder
wall when removing the piston
and rod.

7. Remove the bearing inserts
from the connecting rod and cap.

8. Install the cap on the connect
ing rod from which it was removed.

INSTALLATION

1. If new piston rings are to be
installed, remove the cylinder wall
glaze. Follow the instructionsof the
tool manufacturer.

2. Oil the piston rings, pistons
and cylinder walls with light engine
oil. Be sure to install the pistons
in the samecylinders from which
they were removed or to which
they were fitted. The connecting
rod and bearing cap are numbered
from 1 to 4 in the right bank and
from 5 to 8 in the left bank, be
ginning at the front of the engine.
The numbers on the connecting
rod and bearing cap must be on
the sameside when installed in the
cylinder bore. If a connecting rod
is ever transposed from one block
or cylinder to another, new bear
ings should be fitted, and the con
necting rod should be numbered
to correspond with the new cylin
der number.

3. Make sure the ring gaps are
properly spacedaround the circum
ference of the piston Fig. 41.

4. Install a piston ring compressor
on the piston and push the piston in
with a hammer handle until it is
slightly below the top of the cylinder
Fig. 42. Be sure to guidethe con
necting rods to avoid damagingthe
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LOWER
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RING

and Related Parts

2. Coat the gasket on the ne’
filter with oil. Place the filter in
position on the adapter Fig. 48
Hand tighten the filter until the gas
ket contactsthe adapter face. Then
advance it ½-turn.

3. Operate the engine at fast idle
and check for leaks. If oil leaks are
evident, perform the necessaryre
pairs to correct the leakage.Check
the oil level and fill the crankcaseit
necessary.

OIL PAN AND OIL PUMP

REMOVAL

1. Drain the crankcase and re
move the oil level dipstick.

2. Remove the oil pan retaining
screws and lower the oil pan to the
cross member. Position the crank
shaft so that the counterweightwill

LEFT BANK RIGHT BANK

5

- BEARING LO K SLOTS TO
OUTSIDE OF ENGINE V -

t
FRONT

INDENTATION TO
FRONT OF ENGINE A1271-B

FIG. 46-Connecting Rod and
Piston Assembly

clear the oil pan.
3. Remove the oil pump retaining

bolts and place the oil pump, inlet
tube screen and intermediate drive
shaft in the oil pan. Removethe oil
pan and oil pump. Removethe inlet
tube and screen assembly from the
oil pump. Discard the gasket.Clean
the oil pump inlet tube and screen.

CLEANING AND INSPECTION

Refer to Part 8-1, Section 3 for
the cleaning and inspection pro-
cedures.

INSTALLATION

1. Clean the oil pan and cylinder
block gasketsurfaces.Position a new
gasketon the oil pan.

2. Position a new oil pump inlet
tube gasket on the oil pump and in
stall the inlet tube andscreen.Prime
the oil pump by filling either the
inlet or outlet port with engineoil.
Rotate the pump shaft to distribute
the oil within the pump body.

A1472.B 3. Place the oil pump in the oil
pan and position the oil pan on the
cross member. Position a new oil
pump gasket on the cylinder block.
Insert the intermediate drive shaft
into the oil pump housing and in
stall the oil pump and shaft as an
assemblyFig. 49. Do not attempt
to force the pump into position if
it will not seat readily. The drive
shaft hex may be misaligned with
the distributor shaft. To align, ro
tate the intermediate shaft into a

OIL PRESSURE

ADAPTER

SENDING UNIT

new position. Torque the oil pump
retaining screwsto specifications.

4. Hold the oil pan in place
againstthe cylinder block andinstall
a retainingscrew on eachside of the
oil pan. Install the oil pan sealer
bolts that retain the oil pan to
the rear main bearing cap. Install
the remaining screws and torque
them, from the center outward, to
specifications.

5. Replace the engine oil filter.
Fill the crankcase with the proper
grade and quantity of engine oil.
Operate the engine and check for
leaks.
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crankshaft journals. Install the pis
ton with the indentation in the
piston head toward the front of
the engine.

5. Check the clearance of each
bearing following the procedure
under "ConnectingRod BearingRe
placement."

6. After the bearings have been
fitted, apply a light coat of engineoil
to the journals and bearings.

7. Turn the crankshaft throw to
the bottom of its stroke. Push the
piston all the way down until the
connectingrod bearing seats on the
crankshaft journal.

8. Install the connectingrod cap.
Torque the nuts to specifications.

9. After the piston and connecting
rod assemblieshave been installed,
checkthe side clearancebetweenthe
connecting rods on each crankshaft
journal Fig. 43.

10. Disassemble,clean and assem
ble the oil pump.Clean the oil pump
inlet tube screenand the oil pan and
block gasket urfaces.

11. Prime the oil pump by filling
either the inlet port or outlet port
with engine oil and rotating the
pump shaft to distribute the oil
within the housing. Install the oil
pump and the oil pan.

12. Install the cylinder heads by
following steps I thru 6 under"Cyl
inder Head Installation."

13. Refer to "Intake Manifold In
stallation"and install theintakeman
ifold by following steps2 through 19.

14. Fill and bleed the cooling sys
tem. Fill the crankcase with the
proper gradeand quantity of engine
oil.

15. Operate the engine and check
for oil and coolant leaks. Check and
adjustthe ignition timing. Adjust the
engine idle speedand fuel mixture.

16. Install the air cleanerandcon
nectthe automaticchokeheatcham
berair inlet tube.

DISASSEMBLY

1. Mark the pistons and pins to
assureassemblywith the same rod
and installation in the samecylinder
from which they were removed.

2. Remove the piston rings. Re
move the piston pin retainers.Drive
the pin out of the piston and con
necting rod Fig. 44. Discard the

CLEANING AND INSPECTION

Refer to Part 8-1, Section 3 for
the cleaning and inspection proce

retainers.

REPAIRS

Refer to Part 8-I, Section 2 for
the repairprocedures.

ASSEMBLY

The piston, connecting rod and
related parts are shown in Fig. 45.

1. Lubricate all parts with light
engine oil. Position the connecting
rod in the piston and push the pin
into place. Assemble the piston and
connectingrod as shown in Fig. 46.

2. Install new piston pin retainers
in the piston. Follow the insrtuc
tions contained on the piston ring
packageand install the piston rings.

3. Check the ring side clearance

of the compression rings with a
feeler gauge step 6 under "Fitting
PistonRings" in Part 8-1, Section 2.

Be sure the piston ring gaps are
properly spacedFig. 41.

4. Be sure the bearing inserts and
the bearing bore in the connecting
rod and cap are clean. Foreignma
terial under the inserts may distort
the bearing and causea failure. In
stall the bearing inserts in the con
necting rod and cap with the tangs
fitting in the slots provided.

FLYWHEEL

REMOVAL

1. Disconnect the transmission
from the engine and slide it to the
rear as outlined in Part 7-2.

2. Remove the flywheel retaining
bolts and removethe flywheel.

INSPECTION

Refer to Part 8-1, Section 3 for
the inspection procedure.

INSTALLATION

1. Install the flywheel on the
crankshaft flange and install the re
taining bolts. Torque the bolts in
sequenceacross from each other to
specifications.

2. Check the flywheel runout, fol
lowing the procedure in Part 8-I,
Section 1.

3. Connect the transmission to the
engine as outlined in Part 7-2.

OIL FILTER REPLACEMENT
The Rotunda oil filter assembly

is shown in Fig. 47.
1. Place a drip pan under the

filter. Unscrew the filter from the
adapter fitting. Clean the adapter
filter recess.
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OIL PUMP DISASSEMBLY

1. Remove the oil inlet tube from
the oil pump and removethe gasket.

2. Remove the cover retaining
screws, then removethe cover. Re
move the inner rotor and shaft as
sembly and the outer race.

3. Remove the staking marks at
the relief valve chamber cap. Drill
a hole in the relief valve chamber
cap, andinstall a self-threadingsheet
metal screw of the proper diameter
into the oil pressure relief valve
chambercap and pull the cap out
of the chamber. Remove the spring
andplunger.

CLEANING AND INSPECTION

Refer to Part 8-I, Section 3 for
the cleaning and inspection pro
cedures.

OIL PUMP ASSEMBLY

The oil pump assemblyis shown
in Fig. 50.

1. Oil all parts thoroughly.

2. Install the oil pressure relief
valve plunger, spring and a newcap.
Stakethe cap.

3. Install the outer race, and the
inner rotor and shaft assembly. The
inner rotor and shaft, and the
outer race are serviced as an as
sembly. One part should. not be
replaced without replacing the
other. Install the cover. Torque the
cover retaining screws to specifica
tions.

4. Position a new gasket and the
oil inlet tube on the oil pump and
install the retaining bolts.

0 ENGINE REMOVAL AND INSTALLATION

The proceduresgiven are for the
engine without the transmission at
tached.

REMOVAL

1. Drain the cooling system and
the crankcase. Remove the hood.
Disconnectthe automaticchoke heat
chamberair inlet tube and remove
the air cleaner.

2. Disconnect the radiator upper
hose at the radiator supply tank and
the radiator lower hose at the water
pump.

3. Disconnect the transmissionoil
cooler lines at the radiator. Remove
the radiator and support as an as
sembly.

4. Disconnect the battery ground
cable at the alternator mounting
bracket. Remove the ignition coil
and engine identification tag.

5. Disconnect the oil pressure
sendingunit wire at the sendingunit
and the flexible fuel line at the fuel
tank line.

6. Remove the wire loom froni
the clips on the left valve rocker
arm cover and position the wires
out of the way.

7. Disconnect the acceleratorrod
at the carburetor.Remove the accel
erator retracting spring. Remove the
acceleratorcross shaft bracket from
the intake manifold and position it
out of the way.

8. Disconnect the power steering
pump bracket from the water pump;
then wire the power steering pump

to the hood left hinge in a position
that will prevent the oil from drain
ing out.

9. Disconnect the power brake
line at the intake manifold and at the
flexible line. Releasethe line from
thebracketson the left valve rocker
arm cover and removethe line.

On a car with an air conditioner,
disconnectthe magneticclutch wire.
Isolate the compressor.

10. Removethe heaterhose from
the automatic choke housing and
disconnectit at thewaterpump. Dis
connect the heaterhose at the car
buretor spacer. Position the heater
hosesout of the way.

On a car with an air conditioner,
disconnect the heater hoses at the
intakemanifold and at the "T" con
nector in the heaterhose to thewater
pump.

11. Disconnectthe alternatorwires
at the alternator Part 13-2.

12. Disconnect the coolant tem
perature sending unit wire at the
sendingunit.

13. Remove the engine ground
strap. Remove the starter cable re
taining bracket from the alternator
mounting bracket.

14. Raisethe front of the car.
15. Remove the No. 2 cross mem

ber to underbodybrace on the right
side to provide clearancefor starter
removal. Remove the starter and
dust seal and the transmission fluid
filler tube bracket.

16. Disconnect the muffler inlet

pipes from the exhaust manifolds.
Removethe engineintermediatesup
port bracket to crossmemberretain
ing nut on the right and left engine
front supports.

17. Remove the converter hous
ing lower accesscoverandthe cover
assembly. Remove the flywheel to
converter nuts. Securethe converter
assembly in the housing. Remove
the converter housing to engine
lower bolts, and remove the oil
cooler lines retainingclamp from the
engineblock.

18. Lower the car and support
the transmission.Remove the con
verter housing upper retainingbolts.
Remove the front fender to upper
dash braces.

19. Install the engine left lifting
bracket on the front of the left cyl
inder head where the coil mounts.
Install the engineright lifting brack
et at the rear of the right cylinder
head. Attach the enginelifting sling
Fig. 51.

20. Raise the engine slightly and
carefully pull it from the transmis
sion.

21. Lift the engine out of the en
gine compartmentand install it on a
work stand.

INSTALLATION
1. Place a new gasket on the

muffler inlet pipes.
2. Attach the engine lifting brack

ets and sling Fig. 51. Removethe
engine from the work stand.
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3. Lower the enginecarefully into
the engine compartment.Make sure
the exhaust manifolds are properly
aligned with the muffler inlet pipes
and the dowels in the block engage
the holes in the converter housing.
Start the converter pilot into the
crankshaft.

4. Install the front fender to upper
dash braces. Install the converter
housing upper bolts. rorque the
bolts to specifications.

5. Start the engine intermediate
support bracket to crossmemberre
taining nut on the right and left en
gine front supports. Disconnect the
engine lifting sling and remove the
lifting brackets.

6. Raisethe front of the car. In-

stall the converterhousing lower re
taining bolts. Torque the bolts to
specifications.

7. Remove the retainer securing
the converterin the housing. Install
the flywheel to converterlock wash
ers and nuts. Torque the nuts to
specifications. Install the converter
lower accessplate and the housing
cover assembly.Install the oil cooler
lines retaining clamp.

8. Torque the engine intermediate
support bracket to crossmemberre
taining nuts to specifications.

9. Connectboth exhaust manifolds
to the muffler inlet pipes. Torque
the nuts to specifications.

10. Position the dust seal and in
stall the starter andthe transmission
fluid filler tube bracket. Install the
No. 2 cross member to underbody
brace.

11. Remove the support from the
transmissionand lower the car.

12. Connect the alternator wires
Part 13-2.

13. Connect the water tempera
ture sendingunit wire.

14. Connect the engine ground
strap. Install the starter cable retain
ing clamp.

15. Connect the flexible fuel line
and the oil pressure sending unit
wire.

16. Install the ignition coil and
engineidentificationtag. Connectthe

coil primary and high tension wires.
17. Position the wire loom in the

retainingclips on the left valve rock
er arm cover.

18. install the accelerator cross
shaft bracket and the acceleratorre
tracting spring.Connecttheaccelera
tor rod.

19. Connect the power steering
pump bracket to thewaterpump.

20. Connectthe power brake line
to the intake manifold and to the
flexible line. Install the line in the
retainingclips on the left valve rock
er arm cover.

On a car with an air conditioner,
connect the magnetic clutch wire
and the compressorlines.

21. Install the radiator and sup
port as an assembly. Connect the
radiatorupper andlower hoses.Con
nectthe transmissionoil cooler lines.

22. Install the heater hose on the
automatic choke housing. Connect
the heater hose at the carburetor
spacer.

On a car with an air conditioner,
connect the heater hose at the in
take manifold.

23. Fill and bleed the cooling sys
tem. Connectthe heaterhose at the.
water pump.

On a car with an air conditioner,
connect the heaterhose at the "T"
connector in the heaterhose to the
water pump.

CRANKSHAFT SPROCKET

FRONT OIL SLINGER

POWER STEERING PUMP PULLEY

BOLTS
I,

WASH ER DAMPER

SLEEVE

r
CYLINDER BLOCK

JOURNAL SEAL

CRAN KSHAFT

REAR BEARING CAP
JOURNAL SEAL

REAR BEARING CAP
SIDE SEALS

A 1934- B

8-38

A1251 -E

FIG. 5 1 -Engine Lifting Brackets
and Sling

KEY

BOLT

FIG. 52-Typical Crankshaft and Related Parts
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24. Fill the crankcase with the and check all gasketsand hose con- linkage. Install the air cleaner and
proper gradeand quantity of’ engine nectionsfor leaks. connect the automatic choke heat
oil. 26. Adjust the transmission con- chamberair inlet tube.

25. Operatethe engine at tasl idle trol linkage. Adjust the accelerator 27. Install andadjust the hood.

MAJOR REPAIR OPERATIONS

To perform the operations in this
section, it will be necessaryto re
move the engine from the car and
install it on a work stand.

CRANKSHAFT
The crankshaft and related parts

are shown in Fig. 52.

REMOVAL

1. Remove the alternator adjust
ing arm bracket bolt from the alter
nator and the upper support bracket
bolt at the water pump. Remove the
sparkplugs to allow easyrotation of
the crankshaft.

2. Remove the fuel pump. slide
the water pump bypass hose clamp
toward the rear of the engine. Re
move the water pump and fan as an

assembly.
3. Remove the crankshaft damper

cap screw and washer. Remove the
power steering pump pulley. Install
the puller on the damper Fig. 7 I
and removethe damper.

4. Remove the crankshaft sleeve
as shown in Fig. 28.

5. Remove the cylinder front
cover.

6. Remove the crankshaft front
oil slinger. Check the timing chain
deflection, then remove the timing
chain andspiocketsby following the
applicable steps under "Cylinder
Front Cover Removal.

FIG. 53-Seal to Block
Installation

7. Install a new rear journal oil
seal in the block Fig. 53. After in
stallation. cut the ends of the seals
flush. It is very important that the
seal be cut flush with the surface
of the cylinder block. This pre
vents rough edgeswhich may pro
ject from the groove and lodge
between the bearing cap and cylin
der block.

8. Carefully lower the crankshaft
into place. Be careful not to dam
age the bearing surfaces.

9. Check the clearanceof each
main bearing as follows:

Place a piece of Plastigageon the
crankshaft journal the full width of
the journal and about ¼ inch off
center Fig. 54. Follow steps 10
and II under "Main Bearing Re
placement" in Part 8-2, Section 2.

10. After the bearings have been
fitted, apply a light coat of engine
oil to the journals and bearings. In
stall a new seal in the rear main
bearingcap and install the rear main
bearing cap by following steps 15
thru 19 under "Main Bearing Re
placement" in Part 8-2, Section 2.
Install all the bearing caps, except
the thrust bearing cap No. 3 bear
ing. Be sure that the main bear
ing caps are installed in their
original locations. Torque the
hearing cap bolts to specifications.

11. Install the thrust bearing cap
with the bolts finger-tight.

12. Pry the crankshaft forward
against the thrust surface of the
upper half of the bearing Fig. 55.

13. Hold the crankshaft forward
and pry the thrust bearingcap to the

PLACE Plastiqoae FULL CHECK WIDTH
WIDTH OF JOURNAL OF Plast.gage

ABOUT 1/4 INCH 0.002"
OFF CENTER CLEARANCE

a:
INSTALLING MEASURING
PLASTIGAGE PLASTIGAGE

A1023-A

FIG. 54-Installing and
Measuring Plastigage-Engine on
Work Stand

7. Invert the engine on the work
stand. Removethe flywheel. Remove
the oil pan and gasket. Removethe
oil pump.

8. Make sure all bearing caps
main and connecting rod are
marked so that they can be in
stalled in their original locations.
Remove the connecting rod bearing
caps. Turn the crankshaft until the
connecting rod from which the cap
is being removed is down and re
move the cap. Push the connecting
rod and piston assemblyup into the
cylinder.

9. Removethe main bearing caps.
10. Carefully lift the crankshaft

out of the block so that the thrust
hearing surfaces are not damaged.
Handle the crankshaft with care to
avoid possible fracture or damage
to the finished surfaces.

CLEANING AND INSPECTION

Refer to Pant 8-I, Section 3 for
the cleaning and inspection proce
dures.

REPAIRS

To refinish journals, dress minor
imperfections,etc., refer to Part 8-I,
Section 2.

INSTALLATION

1. Remove the rear journal oil
seal from the block and rear main
hearingcap. Remove the rear main
hearingcap to block side seals.

2. Remove the main bearing in
serts from the block and bearing
caps.

3. Remove the connecting rod
hearing inserts from the connecting
rods and caps.

4. If the crankshaftmain bearing
journals have been refinished to a
definite undersize,install the correct
undersizebearings.Be sure thebear
ing inserts and bearing bores are
clean. Foreign material under the in
serts may distort the hearing and
causea failure.

- 5. Place the upper main bearing
Al277-A inserts in position in the bores with

the tang fitting in the slot provided.
6. Install the lower main bearing

inserts in the hearingcaps.
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PRY CRANKSHAFT FORWARD

FIG. 55-Thrust Bearing Alignment
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rear Fig. 55. This will align the
thrust surfacesof both halvesof the
bearing.

14. Retain the forward pressure
on the crankshaft.Torque the cap
bolts to specificationsFig. 55.

15. Force the crankshaft toward
the rear of the engine.

16. Install a dial indicator so that
the contact point rests against the
crankshaft flange and the indicator
axis is parallel to the crankshaftaxis
Fig. 56.

17. Zero the dial indicator. Push
the crankshaftforward and note the
readingon the dial.

18. If the end play exceeds the
wearlimit, replacethe thrust bearing.
If the endplay is less than the mini
mum limit, inspectthe thrust bearing
faces for scratches,burrs, nicks or
dirt. If the thrust faces are not de
fective or dirty, they probably were
not aligned properly. Install the
thrList bearing and align the faces,
following the recommendedproce
dure steps II, 12, 13 and 14. Then
check the end play.

19. Install new bearing inserts in
the connecting rods and caps. Check
the clearanceof each bearingfollow
ing the procedureunder "Main Bear
ing Replacement."

20. After the connecting rod bear
ings have been fitted, apply a light
coatof engineoil to the journalsand
bearings.

21. Turn the crankshaft throw to
the bottom of its stroke. Push the
piston all the way down until the
rod bearingseats on the crankshaft
journal.

22. Install the connectingrod cap.
Torquethe nuts to specifications.

23. After the piston and connect
ing rod assemblies have been in-

Tool-
T54T-6250-B

stalled, check the side clearancebe
tween the connecting rods on each
connecting rod crankshaft journal
Fig. 43.

24. Position the flywheel on the
crankshaft.Install the retainingbolts.
Torque the bolts to specifications.

25. Install the timing chain and
sprockets,cylinder front cover and
crankshaftdamper, following steps I
thru 9 under "Cylinder Front Cover
Installation."

26. Clean the oil pan, oil pump and
oil pump inlet screen. Prime the oil
pump by filling either the inlet ‘or
outlet port with engineoil and rotat
ing the pump shaft to distribute oil
within the housing. Install the oil
pump and oil pan, following the pro
cedures under "Oil Pan and Oil
Pump Installation."

27. Install the oil filter, fuel pump
and carburetorfuel inlet line. Install
the alternator.Install the sparkplugs.

28. Install the enginein the car.

CAMSHAFT BEARING
REPLACEMENT

Camshaft bearings are available
pre-finished to size for standardand
0.015-inch undersize journal diam
eters. The hearings are not inter
changeablefrom oneboreto another.

1. Remove the camshaft,flywheel
and crankshaft, following the ap
propriate proceduresin Section 2 or
Section 4. Pushthe pistonsto the top
of the cylinders.

2. Removethe camshaftrearbear
ing bore plug. Removethe camshaft
hearings Figs. 57 or 58.

If the camshaft hearingsare being
removedwith the tool shown in Fig.
58, the following procedurewill ap
ply: Select the propersizeexpanding

FORWARD

THRUST BEARING

HOLD CRANKSHAFT
FORWARD

THRUST BEARING

PRY CAP BACKWARD TIGHTEN CAP
Al 279-A

Too!- T52L.6261-CEE

A 1280 - B

FIG. 57-Camshaft Bearing
FIG. 56-Crankshaft End Play Replacement
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collet and back-up nut assembleon
expandingmandrel.With the expand
ing collet collapsed, install the colfet
assembly in the camshatt hearing,
and tighten the back-up nut on the
expanding mandrel until the collet
fits the camshaft hearing. Assemble

the puller screw and extension if

necessary as shown and install on

the expanding mandrel. Tighten the
pulling nut against the thrust bearing

andpulling plate to removethe cam
shaft bearing. To remove the front
hearing, install the puller screwfrom
the rear of the cylinder block.

3. Position the new bearings at
the hearing bores, and press them
in placewith the tool shon in Fig.
57 or Fig. 58. Align the oil holes in
the bearingswith the oil holes in the
cylinder block when the bearings are
installed. Be sure the front bearing
is installed 0.005-0.020 inch below
the front face of the cylinder
block Fig. 59.

4. Clean out the cannshaft rear
bearingbore plug recessthoroughly.
Coat the flange of a new plug with
oil-resistant sealer and install the
plug Fig. 60 with the flange edge
of the plug facing inward.

5. Install the camshaft,crankshaft.
flywheel and related parts. follosing
the appropriate procedures in Sec
tion 2 or Section 4, except do not
check connectingrod and main bear
ing clearancesas a part of "Cam
shaft Bearing Replacement."Install
the engine in the car.

CYLINDER ASSEMBLY
REPLACEMENT
DISASSEMBLY

Follow steps I thru II - 13 thru
20, and 24 thru 26 under "Engine
Disassembly." Remove 4 cylinder
headdowels from the cylinder block.
Remove the cylinder block drain
plugs, and remove the cylinder as-

sembly from the work stand.

CLEANING
Clean the gasket and seal sur

faces of all parts and assemblies
refer to Part 8-I , Section 3.

ASSEMBLY
Install the replacement cylinder

block assembly on a work stand.
Install the cylinder block drain plugs
and cylinder head dowels. Transfer
all pantsremoved from the old cyl
inder assemblyto the new cylinder
assembly, following the procedures
in steps 21 thru 34 and 41 thnu f2
under "Engine Assembly.

FIG. 58-Typical Camshaft Bearing Replacement

ENGINE DISASSEMBLY

1. Install the engine on the work
stand.

2. Removethe distributor cap and
spark plug wire assembly.

3. Disconnect the distributor vac
uum line at the distributor. Remove
the carburetorfuel inlet line. Remove
the fuel pump anddiscardthegasket.

4. Slide the clamp on the water
pump bypasshose toward the water
pump. Removethe automaticchoke
air heattube and air inlet tube. Re
move the valve rocker arm covers
and crankcaseventilation tube.

Starting at the No. 4 cylinder,
loosen theright rockerarm shaft sup
port bolts in sequence,two turns at
a time. After the bolts areall loosen
ed, removethe valve rockerarmshaft
assembly and the oil baffle plate.
Startingat the No. S cylinder, follow
the same procedureon the left valve
rocker arm shaft support bolts.

5. Removethe valve push rods in
sequenceand put them in a rack so
that they can be installed in their
original bore.

6. Remove the distributor hold
down bolt andclampandremovethe
distributor.

7. Removethe intakemanifold re
taining bolts.

8. Install standard eye bolts with
‘i-l8 threadsin the left front and
right rear rocker arm cover screw
holes and attach the engine lifting
sling Fig. 51.

DETAIL- 1-2 or -3

EXPANDING COLLET

Discard the intake manifold gaskets
and seals.

10. Removethe baffle plate from
the valve push rod chamberfloor by
prying up on the baffle with a screw
driver Fig. 61.

11. Lift the valve lifters from the
cylinder block and place them in a
rack so that they can be installed in
their original bore Fig. 62. The in
ternal parts of eachhydraulic valve
lifter assembly are matched sets.
Do not intermix the parts. Keepthe
assembliesintact until they are to
be cleaned.

12. Removethe exhaustmanifolds
and the spark plugs. Remove the
automatic choke air chambercover
from the right exhaustmanifold.

13. Remove the cylinder head
bolts and install the cylinder head

8-4

DETAIL-6 or .7
DETAIL-4 PULLER SCREW EXTENSION

Toot-T65L.6250.APULLING PLATE

A2133.A

INSTALL FRONT BEARING 0.005-0.020 iNCH
BELOW FRONT FACE OF BLOCK

FIG. 59-Camshaft Front
Bearing Measurement

9. Raise the intake manifold and
carefully removeit from the engine.
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holding fixtures Fig. 20.
14. Lift the cylinder headsoff the

block. Do not pry betweenthe head
and the block. Discard the cylinder
headgaskets.

15. Remove the oil filter. Remove
the oil filter adapter assembly and
oil pressuresendingunit as an assem
bly. Discard the gasket.

16. Removethe alternator, brack
ets anddrive belts.

17. Remove the water pump, pul
ley and fan as an assembly.

18. Remove the power steering
pulley. Removethe crankshaftdamp
er Fig. 27.

19. Remove the crankshaft sleeve
as shown in Fig. 28.

20. Remove the cylinder front
cover. Discard the gasket. Remove
the crankshaftfront oil slinger.

21. Check the timing chain deflec
tion by following steps 13, 14 and 15
under "Cylinder Front Cover and
Timing Chain Removal."

22. Removethe camshaftsprocket
cap screwand the fuel pump eccen
tric. Remove the crankshaftsprocket
key. Remove the sprocketsand tim
ing chain as an assemblyFig. 3 1.

23. Removeany ridge and/orcar
bon depositsfrom the upper end of
the cylinder bores. Move the piston
to the bottom of its travel and place
a cloth on the piston headto collect
the cuttings. Remove the cylinder
ridge with a ridge cutter. Follow the
instructions furnished by the tool
manufacturer. Never cut into the
ring travel area in excessof 1/32
inch when removing ridges. After
the ridge hasbeenremoved,remove
the cutter from the cylinder bore.

24. Remove the flywheel.
25. Invert the engine. Remove the

oil pan. Discardthe gasket.
26. Removethe oil pump andinlet

tube as an assembly.Removethe oil
pump drive shaft. Discard the oil
pump gasket.

27. Make sure all connecting
rods and caps are marked so that
they can be installed in their orig
inal locations. Turn the crankshaft
until the connecting rod being re
moved is down. Removethe rod cap.

28. Push the connecting rod and
piston assemblyout the top of the
cylinder with the handle end of a
hammer. Avoid damage to the
crankpin or the cylinder wall when
removing the piston and rod.

29. Remove the bearing inserts
from the connecting rods and caps.
Install the rod capson the connect
ing rods from which they were re
moved.

30. Removethe main bearingcaps.
31. Carefully lift the crankshaft

out of the cylinder block so that the
thrust bearingsurfacesare not dam
aged. Handle the crankshaft with
care to avoid possible fracture or
damage to the finished surfaces.

32. Remove the rear journal oil
seal from the block and rear bearing
cap, and remove the cap to block
side seals.

33. Remove the main bearing in
sertsfrom theblock andbearingcaps.
Install the main bearingcapsin their
original positions.

34. Carefully removethe camshaft
by pulling it toward the front of the
engine. Usecaution to avoid damag
ing the journals and lobes.

35. Remove the camshaft rear
bearingbore pluc. Removethe cam
shaft hearings Fig. 57.

CLEANING AND INSPECTJON

For cleaning and inspection pro
cedures,refer to Part 8-I, Section 3.

ENGINE ASSEMBLY

If the cylinder block is to be re
placed, transfer the cylinder head
dowels and cylinder block drain
plugs to the new cylinder block.

1. Removethe glaze from thecyl
inder boresby following the instruc
tionsof the tool manufacturer.

2. Invert the engine on the work
stand.

3. Position the new camshaft hear
ings at the bearingbores, and press
them in place with the tool shown in
Fig. 57 or Fig. 58. Align the oil
holes in the cylinder block when the
hearings are installed. Be sure the
camshaft front bearing is installed
0.005-0.020 inch below the front
face of the cylinder block Fig. 59.

4. Checkthe oil passagethat feeds
the rocker arm shafts for obstruc
tions by squirting oil into the open
ing on eachcylinderbankandobserv
ing the flow through the oil holes at
Nos. 2 and4 bearings.

5. Clean out the camshaft rear
bearingbore plug recessthoroughly.

6. Coat the flange of a new plug
with oil-resistant sealer and install
it with the flange facing inward Fig.
60. Drive the plug in until it is flush
or slightly below the casting surface.

7. Oil the camshaft and apply
Lubriplateto all lobes; then carefully
slide it through the bearings.

8. Be sure that the rear oil seal
groovesare clean. Install a new rear
journal oil seal in the block Fig.
53. After installation, cut the ends
of the seals flush.

9. If the crankshaft main bearing
journals have been refinished to a
definite undersize,install the correct
undersizebearings.Be sure thebear
ing inserts and bearing bores are
clean. Foreign materialunderthe in
serts may distort the bearing and
causea failure.

Place the upper main bearingin
serts in position in the bore with the
tang fitting in the slot provided.

10. Install the lower main bearing
inserts in the bearingcaps.

11. Carefully lower the crankshaft
into place.Becareful not to damage
the bearing surfaces.

12. Check the clearance of each
main bearing following the proce
dure under "Main Bearing Replace
ment."

13. After the bearings have been
fitted, apply a light coat of engineoil
to the journalsandbearings.

14. Besure that the oil sealgrooves
in the rear main bearing cap are
clean. Install a new journal seal in
the cap Fig. 40. After installation,
cut the ends of the seal flush. Apply
athin coatingof oil-resistantsealerto
the rearmain bearingcap at the rear
of the top mating surfaceFig. 40.
Do not apply sealerto the area for
ward of the side sealgroove. Install
the rear main bearing cap and the
remainderof the caps, except the
thrust bearingcap No. 3 bearing.
Be sure that the main bearing caps
are installed in their original loca
tions. Torque the bearing cap bolts
to snecifications.

15. Install the thrust hearing cap
and check crankshaft end play by
following steps 11 thru 18 under
"Crankshaft Installation."

16. Turn the engine on the work

8-42
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FIG. 60-Camshaft Rear Bearing
Bore Plug Installation
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collet and back-up nut assembleon
expandingmandrel.With the expand
ing collet collapsed, install the collet
assembly in the camshatt hearing,
and tighten the back-up nut on the
expanding mandrel until the collet

fits the camshaft hearing. Assemble

the puller screw and extension if

necessary as shown and install on

the expanding mandrel. Tighten the
pulling nut againstthe thrust bearing

andpulling plate to removethe cam
shaft bearing. To remove the front
hearing, install the puller screw from
the rear of the cylinder block.

3. Position the new bearings at
cranicsnartrront oil sliiiger.

21. Clean the cylinder front cover
and the cylinder block gasket sur
faces. Install a new crankshaftfront
oil seal Fig. 32.

22. Coat the gasket surfaceof the
block and cover and the cover bolt
threadswith sealer. Position a new
gasketon the block.

23. Install the alignment pilot tool
on thecylinder front cover so thatthe
keyway in the pilot aligns with the
key in the crankshaft. Position the
cover and pilot over the end of the
crankshaft and against the block
Fig. 34.

24. Install the cylinder front cover
bolts finger-tight. Positioii the alter
nator support bracket and the alter
nator adjusting arm bracket; then
install the bolts on a car equipped
with an air conditioner, connect the
compressorand bracketsto the cyl
inder front cover. While pushing in
on the pilot, torque the cover bolts
to specifications.Removethe pilot

25. L.ubricate the crantkshaft vith
a white lead and oil mixture and
lubricate the oil seal rubbing surface

is up.
32. Clean the cylinder head and

block gasket surfaces.Apply sealer
to both sides of a new gasket.Guided
by the word "FRONT" on the gasket
install the headgasketover the cylin
der headdowels.

33. Place the cylinder headon the
engine and remove the holding fix
tures. Coat theheadbolt threadswith
water-resistantsealerand install the
bolts.

34. The cylinder headbolt tighten
ing procedureis performed in three
progressivesteps.Torquethe bolts in
sequenceFig. 2 1 to 70 ft-lbs, then
to 80 ft-lbs, and finally to specifica
tions. After the cylinder head bolts
have been torqued to specifica
tions, the bolts should not be dis
turbed.

35. Coat themating surfacesof the
exhaustmanifold with a light film of
graphite grease.

36. Using a new gasket,install the
automatic choke air chambercover
on the right exhaust manifold. Be
sure the cover is securely fastened.

37. Position a new gasketover the
muffler inlet pipe studsof the exhaust
manifolds.

38. Position the exhaustmanifolds
on the cylinder headsand install the
retaining bolts and tab washers.
Torquethe retainingbolts to specifi
cations,working from the center to
the ends. Lock the bolts by bending
onetab of the washerover a flat on
the bolt.

39. Install the spark plugs.
40. Install the baffle plate in the

valve push rod chamber. Position
one side of the baffle plate and press
the i:ther side into place.

DETAIL- 1-2 or -3

EXPANDING COLLET

the gasketsarealignedwith the holes
in the cylinder heads.

45. Install the eye bolts in the in
take manifold and attach the engine
lifting sling and carefully lower the
intake manifold on the engine Fig.
17.

46. Position the intake manifold
by inserting the distributor in place.
After the intake manifold is in
place, run a finger around the seal
area to make sure the sealsare in
place. If the seals are not in place,
remove the intake manifold and
position the seals.

47. Start the water pump bypass
hose on the intakemanifold.

48. Be sure the holesin the mani
fold gasketsandmanifoldarein align
ment. Install the manifold retaining
bolts and torque them to specifica
tions, in sequenceas shown in Fig. 19.

49. Removethe distributor and the
enginelifting sling andeye bolts.

50. Refer to "Valve Rocker Arm

8-4

fui jiinp. Install the alternator,
bracketsand drive belts.

31. Turn the engine on the work
stand so that the top of the engine

---------

inder block and new gasketson the
cylinder heads. Position the gasket
slots in the end tabs over the ribs
on the seals. Be sure the holes in

A 1255-A

FIG. 62-Valve Lifter Removal-
Intake Manifold Removed

Al 254-A

FIG. 6 1 -Baffle Plate Removal
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Shaft Assembly Installation" and in
stall the valve rocker arm shaft as
sembly by following steps 1 thru 6.

51. Install the automaticchoke air
heat tube and air inlet tube.

52. Rotate the crankshaftdamper
until the No. 1 piston is on TDC
then position the distributor in the
block with the rotor at the No. I fir
ing position and the points open. In
stall the hold down clamp.

53. Connectthe distributor vacuum
line. Install thedistributorcap.Install
the valve rocker arm covers.

54. Connect the spark plug wires.
Install thecarburetorfuel inlet line.

55. Invert the engine on the work
stand. Position the oil pump drive
shaft into thedistributor socket.With
the shaft firmly seatedin the distrib
utor socket, the stop on the shaft
should touch the roof of the crank
case. Remove the shaft and position

the stop asnecessary.
56. With the stop properly posi

tioned, insertthe oil pump drive shaft
into the oil pump.

57. Prime the oil pump by filling
either the inlet or outlet port with
engineoil. Rotate the pump shaft to
distribute the oil within the pump
body.

58. Position a new gasket on the
pump housingand install the pump
andshaft as an assembly.Do not at
tempt to force the pump into posi
tion if it will not seat readily. The
drive shaft hex may be misaligned
with the distributor shaft. To align,
rotate the intermediate shaft into a
new position.

59. Install the oil pan assemblyon
the block following the procedure
tinder "Oil Pan and Oil Pump In
stallation." Install the retaining
screws and torque them from the

centeroutward to specifications.
60. Position the flywheel on the

crankshaft and install the retaining
bolts. Torque the bolts alternatelyto
specifications.

61. Clean the oil filter adapter gas
ket surfaces.Apply sealerto a new
adaptergasketand install the adapter
assemblyandgasket.

62. Clean the adapter filter recess.
Coat the gasketon a new filter with
oil. Placethe filter in position on the
adapter.Hand tighten the filter until
the gasket contactsthe adapter face,
andthen advanceit 1/2-turn.

63. Install the engine in the car.
Operatethe engineandcheckfor oil
andcoolant leaks. Checkthe ignition
timing, and adjust the engine idle
speed, idle fuel mixture and anti
stall dashpot.

64. Adjust the transmission control
linkage.
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GENERAL ENGINE

CYLINDER HEAD

VALVE MECHANISM

VALVE CLEARANCE* 0.050-0.150
:rCIeartncespecified is obtainedat the valve stem tip with
the hydraulic valve lifter collapsed.

VALVE STEM DIAMETER
Standard

Intake and Exhaust
0.003 Oversize

0.3711-0.3718

Intake and Exhaust 0.3741-0.3748
0.015 Oversize

Intake and Exhaust
0.030 Oversize

- - 0.3861-0.3868

Intake and Exhaust 0.4011-0.4018

VALVE STEM TO VALVE GUIDE CLEARANCE
Intake 0.0010-0.0024-WearLimit 0.0045
Exhaust 0.0010-0.0024-WearLimit 0.0055

VALVE HEAD DIAMETER
Intake 2.022-2.037.
Exhaust 1.551-1.566

VALVE FACE ANGLE
Intake and Exhaust 440

VALVE FACE RUNOUT-Maximum
Intake and Exhaust 0.002

VALVE SPRING APPROXIMATE FREE LENGTH 2.15

VALVE SPRING MAXIMUM OUT-OF-SQUARE 0.072

VALVE SPRING PRESSURE LBS. @ SPECIFIED LENGTH
Intake and Exhaust 74-84 @ 1.820

Wear Limit 67 @ 1.820
190-208 @ 1.420

Wear Limit 171 @ 1.420

VALVE SPRING ASSEMBLED HEIGHT
Pad to Underside of Retainer l6l27/32

VALVE PUSH ROD RUNOUT 0.025

VALVE LIFTER STANDARD DIAMETER 0.8740-0.8745

VALVE LIFTER TO LIFTER BORE CLEARANCE. . - .0.0005-0.0020
WearLimit 0.005

VALVE LIFTER LEAK DOWN RATE-Wear Limit. 10-50Seconds

ROCKER ARM TO ROCKER SHAFT CLEARANCE. - .0.0035-0.055

______

Wear Limit 0.0065

ROCKER ARM SHAFT OUTSIDE DIAMETER - - - .0.8385-0.8395

ROCKER ARM BORE DIAMETER 0.843-0.844

PART
8-3

MODEL PREFIX EES

PISTON DISPLACEMENT-Cubic Inches .... 390

COMPRESSION RATIO 10.1:1

BRAKE HORSEPOWER @ Specified rpm .300 @ 4600

TORQUE-Ft-lbs @ Specified rpm 427 @ 2800

BORE AND STROKE - 4.05 x 3.784

COMPRESSION PRESSURE-psi
Sea Level @ Cranking Speed 170-210
Tolerance Between Cylinders 20

TAXABLE HORSEPOWER . 52.49

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

VALVE ARRANGEMENT-Front to Rear - . - - E-I-E-t-l-E-I-E

ENGINE IDLE RPM0 475-500
ri Refer to Group 10, Part 10-I - section2 for proper pro
cedure in setting idle speed.

ENGINE IDLE MANIFOLD VACUUM-Minimum
Inches of Mercury @ Specified Engine
Neutral Idle rpm-Sea Level 18

INITIAL IGNITION TIM1NG_BTDC* 60
*For altitude Operation, and‘or to obtain optimum en
gine performance and fuel economy, the initial ignition
timing may be advanced 5° over the "normal" setting. No
further improvement in engine performanceor fuel economy will be achievedh advancing beyond this point.
Advance the timing progressivetruntil engine detonation
spark knock is evident tinder actual road test accelera
tion. Retard the timing until the detonationspark knock
is eliminated. If the individual requirementsof the car
and/or the use of sub-standardfuels dictate, the initial
timing may have to he retarded from the recommended
setting to eliminate detonation ‘ spark knock. If retarding is necessary.it should he done progressively and not
to exceed 2° BTDC.

CRANKCASE OIL CAPACITY
U.S. Measure 6 quarts’’
Imperial Measure 5 quarts’t.:Incltides one quart with bIte, replacement.

OIL PRESSURE-psi hot 2000 rpm 35-55

GASKET SURFACE FLATNESS
0.003 inch in any 6 inches or 11116 inch overall.

VALVE GUIDE BORE DIAMETER-Standard
Intake and Exhaust 0.3728-0.3735

VALVE SEAT WIDTH
Intake - 0.060-0.080
Exhaust 0.070-0.090

VALVE SEAT ANGLE
Intake and Exhaust - - - 45°

VALVE SEAT RUNOUT-Mciximum 0 002
COMBUSTION CHAMBER VOLUME-CC 73,F76,1 ROCKER ARM LIFT RATIO 1.73:1
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CAMSHAFT AND TIMING CHAIN

TIMING CHAIN DEFLECTION . 0.5

CAMSHAFT BEARINGS

CRANKSHAFT

SPROCKET CONTACT FACE RUNOUT-MAXIMUM 0.001

CRANKSHAFT MAIN BEARINGS

CONNECTING ROD

CONNECTING ROD BEARINGS

BEARING TO CRANKSHAFT CLEARANCE 0.0007-0.0028

WALL THICKNESS
Coded Red 0.07515-0.07565
Coded Blue 0.07555-0.07605
0.002 Undersize 0.07655-0.07705

PISTON

PISTON DIAMETER*
Coded Red 4.0477-4.0483

Coded Blue 4.0489-4.0495
0.003 Oversize 4.0501-4.0507

1’Measured at the piston pin bore centerline at 900 to the
bore.

PISTON TO CYLINDER BORE CLEARANCE 0.0015-0.0023

PISTON PIN BORE DIAMETER 0.9752-0.9755

RING GROOVE WIDTH
Upper CompressionRing 0.0805-0.0815
Lower CompressionRing 0.0960-0.0970
Oil Ring 0.188-0.189

PISTON PIN

PISTON PIN - BUSHING INSIDE DIAMETER 0.9752-0.9755CAMSHAFT END PLAY 0.00 1-0.007
Wear Limit 0.012

CAMSHAFT JOURNAL STANDARD DIAMETER. . .2.1238-2.1248

CAMSHAFT JOURNAL MAXIMUM OUT-OF-ROUND 0.001

CAMSHAFT JOURNAL RUNOUT-Maximum 0.005

CAMSHAFT JOURNAL TO BEARING CLEARANCE. .0.001-0.003
WearLimit 0.006

CAMSHAFT LOBE LIFT
Intake and Exhaust 0.2316

Wear Limit 0.2266

VALVE LIFTER LIFT
Intake Opens 0.002 @ 26° BTDC
Intake Closes 0.004 @ 64° ABDC
Exhaust Opens 0.002 @ 67° BBDC
Exhaust Closes 0.004 @ 23° ATDC

SPROCKET CONTACT FACE RUNOUT
Maximum 0.002

ASSEMBLED SPROCKET CONTACT FACE RUNOUT
Maximum 0.006

PISTON PIN BUSHING MAXIMUM OUT-OF-ROUND.. . .0.0004

PISTON PIN BUSHING MAXIMUM TAPER 0.0003

BEARING BORE DIAMETER
Coded Red 2.5907-2.5911

Coded Blue 2.5911-2.5915

BEARING BORE OUT-OF-ROUND AND TAPER
Maximum 0.0004

CENTER-TO-CENTER LENGTH 6.486-6.490

TWIST TOTAL DIFFERENCE-Maximum 0.012

BEND TOTAL DIFFERENCE-Maximum 0.004

CONNECTING ROD ASSEMBLY-Assembled to Crankshaft
Side Clearance 0.006-0.016

WearLimit 0.019

INSIDE DIAMETER 2.1258-2.1268

LOCATION IN RELATION TO FRONT FACE OF BLOCK
CAM BEARING BORE-NO. 1 BEARING ONLY-
BELOW 0.005-0.020

MAIN BEARING JOURNAL STANDARD DIAMETER
Coded Red 2.7488-2.7492
Coded Blue 2.7484-2.7488

MAIN BEARING JOURNAL MAXIMUM RUNOUT 0.002
WearLimit 0.003

CONNECTING ROD AND MAIN BEARING JOURNAL
MAXIMUM OUT-OF-ROUND 0.0004

CONNECTING ROD AND MAIN BEARING JOURNAL -

TAPER 0.0003 per inch

THRUST BEARING JOURNAL LENGTH 1.124-1.126

MAIN BEARING JOURNAL THRUST FACE RUNOUT 0.001

CONNECTING ROD JOURNAL DIAMETER
Coded Red 2.4384-2.4388
Coded Blue 2.4380-2.4384

CRANKSHAFT FREE END PLAY 0.004-0.010
WearLimit 0.014

ASSEMBLED FLYWHEEL OUTSIDE Radial RUNOUT- -
MAXIMUM 0.020

ASSEMBLED FLYWHEEL RING GEAR Lateral RUNOUT-
MAXIMUM 0.037

ASSEMBLED SPROCKET FACE RUNOUT-MAXIMUM 0.006

PISTON PIN DIAMETER
Standard 0.9750-0.9753
0.001 Oversize 0.9760-0.9763
0.002 Oversize 0.9770-0.9773

PISTON PIN LENGTH 3.156-3.170

PISTON PIN TO PISTON CLEARANCE 0.0001-0.0003
WearLimit 0.0008

PISTON PIN TO CONNECTING ROD BUSHING
CLEARANCE 0.0001-0.0005

WearLimit 0.001

PISTON RINGS

JOURNAL CLEARANCE-No. 1 and 3 0.0007-0.0031
No. 2, 4 and 5 0.0005-0.0028

WALL THICKNESS
Coded Red 0.0953-0.0958
Coded Blue 0.0957-0.0962
0.002 Undersize 0.0967-0.0972

RING WIDTH
UpperCompressionRing 0.0774-0.0781
Lower CompressionRing 0.0930-0.0940

RING SIDE CLEARANCE
Upper CompressionRing 0.0024-0.0041

WearLimit 0.006
[.ower CompressionRing 0.002-0.004

WearLimit 0.006
Oil Ring Snug

RING GAP WIDTH-Standard Bore
Upper andLower CompressionRings 0.OIO-0.020
Oil Ring Steel Rail 0.015-0.066
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CYLINDER BLOCK

OIL PUMP

RELIEF VALVE SPRING TENSION -

Lbs @ Specified Length - - - - - .9.0-9.6-1.53inches

RELIEF VALVE CLEARANCE - - - 0.OOtS-0.0029

DRIVE SHAFT TO HOUSING
BEARING CLEARANCE - 0.0015-0.0029

ROTOR ASSEMBLY END CLEARANCE-
Pump Assembled 0.0011-0.0041

OUTER RACE TO HOUSING RADIAL CLEARANCE. .0.006-0.012

TORQUE LIMITS Ft.-Lbs

MAIN BEARING CAP BOLTS-Oiled Threads 95-105

CYLINDER HEAD BOLTS - - - - 80-90
OIL PAN TO CYUNDER BLOCK 9-I I

OIL PAN DRAIN PLUG 15-20

MANIFOLDS TO CYINDER HEAD
Intake 32-35
Exhaust 12-18

MANIFOLDS TO CYLINDER HEAD-Continued

STANDARD TORQUE LIMITS FOR VARIOUS SIZE IOLTS

CAUTION: Special torque limits listed in the preceding tables should be used in
limits wherever they apply.

preference to these standard

Size Inches 1/420 ‘/4-28 -I8 -24 /-16 3/-24

Torque Foot-Poundsi J_69 6-9 12--IS 15-18 23-28 30-35

Size Inches 7,-l4
Torque Foot-Pounds 45-50

6-20

50-60

½-13

60-70

1/220

70-80

9/j-I8

85-95
/s-l8

130-145

SPECIAL TOOLS

Description Ford Tool No. Former No.

Hub Bearing Cup Inner arid Outer
Replacer Kit T53L-200-A

Engine Lifting Sling T53L-300-A 6000-BA
Piston Ring Groove Cleaner RC-500
Valve Spring Compressor , K-D915
Differential Backlash and Runout

Gauge, with Universal Bracket -
Dial Indicator and Bracket TOOL-4201--C

Engine Lifting Bracket T58P-6000-A 6000-BD
Cylinder Front Cover Pilot T61P-6019-B 6059-F
Cylinder Head Holding Fixture
Valve Guide Reamer Kit

T58P-6085-A
T58P-*6085B

6085-M
6085-H,

Piston Pin Remover T52P 6135-DAD
Piston Ring Compressor FOOL -6149-A
Camshaft Bearing Remover and

Replacer Adapter F65t. 6250-A T54T-6250-B
T52L-6261-CEE

Camshaft Bearing Bore Fog
Replacer Adapter f58P 6266-A

Crankshaft Damper and Sprocket
Replacer T52L-6306-AEE

Crankshaft Damper Remover T58P-6316-B 6306-AJ

Description Ford Tool No. Farmer No.

UppEtr Main Bearing Insert
Remover and Replacer

Crankshaft Pulley Spacer Remover
Hydraulic Tappet Leakdown Tester
Valve Stem Clearance Checking Tool

TOOL-6331
T56P-6362-A
TOOL-6500-E
TOOL-6505-F

6500-E
8680-A

Tru-Valve Gauge
Valve Spring Compressor

T64L-6507-A
TOOL-6513-DD 6513-EE

Cam Lift and Push Rod Stroke
Dial Indicator TOOL-6565

Cup Shaped Adapter to TOOL 6565 TOOL-6565-AB
Rocker Arm to Valve Stem

Clearance Gauge T58P-6565-A
Rocker Arm to Valve Stem Clearance

Gauge Use with T58P-6565-A T65P-6565-A
Cylinder Block Front Cover Oil

Seal Replacer Adapter T58P-6700-B 6700-B
Crankshaft Rear Bearing Seal

Replacer T58P-6101-A 6701-C
Cylinder Head Bolt Torque

Sequence Tool Typical
Impact Slide Hammer
Puller Attachment

T59L-I00-B
T58L-101-A

S-8683
T-7600-E
T-7600-E

CYLINDER BORE DIAMETER
Standard 4.0500-4.0524
0.003 Oversize 4.0524-4.0536

CYLINDER BORE MAXIMUM OUT-OF-ROUND 0.001
WearLimit 0.005

CYLINDER BORE MAXIMUM TAPER 0.001
Wear Limit 0.010

HEAD GASKET SURFACE FLATNESS
0.003 inch in any 6 inches or 006 inch overall.

FLYWHEEL TO CRANKSHAFT 75-85

OIL PUMP TO CYLINDER BLOCK 20-25

OIL PICK-UP TUBE TO OIL PUMP 12-15

OIL PUMP COVER PLATE 6-9

OIL FILTER ADAPTER TO CYLINDER BLOCK 12-15

CYLINDER FRONT COVER 12-15

WATER OUTLET HOUSING 12-15

WATER PUMP TO CYLINDER BLOCK 20-25

CAMSHAFT SPROCKET TO CAMSHAFT 35-45

CAMSHAFT THRUST PLATE TO BLOCK’ 12-15

DAMPER TO CRANKSHAFT 70-90

CONNECTING ROD NUTS 40-45

VALVE ROCKER ARM COVER 4-7

VALVE ROCKER SHAFT SUPPORT TO CYLINDER HEAD - .40-45

FUEL PUMP TO CYLINDER FRONT COVER 20-25

ENGINE SUPPORTS
Front Insulator to Engine 35-50
Front Insulator to Support 20-30
Front Insulator to IntermediateBracket 45-60
IntermediateBracket to Cross Member 45-60
Support Retainer to Extension Housing 40-50
Support to End Bracket 40-50
End Bracket to Floor Pan Reinforcement 20-30
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GENERAL INFORMATION

CONVENTIONAL IGNITION
SYSTEM

The ignition system consistsof a
primary low voltage and a second
ary high voltage circuit Fig. 1

The primary circuit consists of
the:

1. Battery.
2. Ignition switch.
3. Primary circuit resistancewire.
4. Primary windings of the igni

tion coil.
5. Breaker points.
6. Condenser.
The secondary circuit consists of

the:
1. Secondarywindings of the igni

tion coil.
2. Distributor rotor.
3. Distributor cap.
4. High tension wires.
5. Sparkplugs.
When the breaker points are

closed, the primary or low voltage
current flows from the battery
through the ignition switch to the
primary windings in the coil, then to
ground through the closed breaker
points. When the breaker points
open, the magnetic field built up in
the primary windings of the coil
moves through the secondarywind-

ings of the coil producinghigh volt
age current. High voltage current
is produced each time the breaker
1OifltS open. The high voltage flows
through the coil high tension lead to
the distributor cap where the rotor
distributes it to one of the spark
plug terminals in the distributor cap.
This processis repeated for every
power strokeof the engine.

TRANSISTOR IGNITION
SYSTEM

The permatunedtransistorignition
system is available on the Thunder
bird engines. Figure 2 shows a
schematic of the transistor ignition
system.

The ignition coil primary in the
transistorsystem is designedto draw

fl DIAGNOSIS AND TESTING

FIG. 1 -Typical Conventional Ignition System Circuit
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a normal 12 amperepeak current,
or approximately5.5 amperesaver
age current as indicatedon an am
meter, in orderto providehigh spark
plug voltage at the higher engine
speeds.

The transistor in the system acts
as a switch or relay. It is similar in
action to a horn relay, except that it
has no moving parts, and thus acts
with very little time lag. The transis
tor is connectedbetweenthe battery
andthe coil andis usedto makeand
break the coil primary circuit.

Thedistributor controlsthetransis
tor. The 8-ohm resistor, connected
between the distributor and the
transistor in the wiring harness,
limits the transistor control current
and distributor point current to
0.5 ampere.The low distributor point
current eliminatespitting and gives
long distributor point life.

The distributor condenser has
been increasedin valueto 2 mfd. and
is locatedin the amplifier assembly.
As in the standardignition circuit,
it absorbs high inductive energy
during initial distributor point open
ing. However, it no longer has any

effect on the distributor points asthe
transistor effectively isolates the
points from the coil.

The amplifier assembly Fig. 3
is mounted under the instrument
panel to protect the parts from
engineheat.

A ceramicballastresistorblock, a
tachometerconnector block, and a
cold start relay are mounted on a
plate in the engine compartment
Fig. 4. A fiber cover enclosesthe
resistor block, tachometerblock and
cold start relay.

black large terminal of the tach
ometer block and the coil primary
circuit prev.entsthe transistor from
being damagedby the applicationo
external devices other than normal
testing equipment.

The cold start relay contacts are
normally closed and they are con
nected into the circuit only during
the start cycle. When the starterrelay
is closed, the cold start relay is
actuatedand opens its contacts.If,
during starting, the available voltage
drops below 10.5 volts, the relay
contacts close, thus bypassing the
0.33-ohmresistor in the ballast re
sistor block and applying full avail

able voltage to the system.

The tachometerblock is used to
connect a tachometeror other test
equipmentinto the circuit. Do not
connect test equipment into the
circuit in any other manner, or
readings will be inaccurate and
damagemay occur to the transis
tor, or change its operating char
acteristics.

Connect the tachometerred lead
to the tachometerblock red terminal
andblack leadto the black terminal.

9-2

FIG. 2-Typical Transistor Ignition System Schematic
Bill 7-D

A 2-ampere fuse between the

Bi 844-B

FIG. 3-Amplifier Assembly



PART 9-1 - GENERAL IGNITION SYSTEM SERVICE

Red
TERMINAL

1

COLD START RELAY

CONVENTIONAL IGNITION
SYSTEM DIAGNOSIS

TROUBLE ISOLATION

Ignition system troubles are caus
ed by a failure in theprimary and/or
the secondary circuit or incorrect
ignition timing. If an engine trouble
hasbeen traced to the ignition sys
tem from the ‘Engine Trouble Diag
nosis Guide", the trouble can be
found by performing an ignition sys.
tern test on
isolating the
or secondary

1. Disconnectthebrown wire from
the starter relay "I" terminal and
the red and blue wire from the
starter relay "S" terminal.

2. Remove the coil high tensiort
lead from the distributor cap.

3. Turn on the ignition svitch,
4. While holding the high tension

lead approximately ‘n; inch from
the cylinder head or any other good
ground, crank the engine by using
an auxiliary starter switch between
the starter relay batteryand "S’ ter
rnin als.

If the spark is good, the trouble
lies in the secondarycircuit.

If there is no spark or a weak
spark, the trouble is in the primary
circuit, coil to distributor high ten
sion lead, or the coil.

Primary Circuit. A breakdown
or energy loss in the primary circuit
can be causedby:

1. Defective primary wiring, or
looseor corrodedterminals.

a scope or by further
trouble to the primary
circuit as follows:

improperly adjustedbreaker points.
3. A defectivecoil.
4. A defective condenser.
SecondaryCircuit. A breakdown

or energy loss in the secondarycir
cuit can be causedby:

1. Fouled or improperly adjusted
sparkplugs.

2. Defectivehigh tensionwiring.
3. High tension leakageacrossthe

coil, distributor cap or rotor.

PRIMARY CIRCUIT TESTS

A complete test of the primary
circuit consists of checking the cir
cuit from the batteryto the coil, the
circuit from the coil to ground, and
the starting ignition circuit.

Excessive voltage drop in the
primary circuit will reduce the sec
ondary output of the ignition coil,
resulting in hard starting and poor
performance.

Battery to Coil Test

PROCEDURE

1. Connect the voltmeter leads as
shown in Fig. 5.

2. Install a jumper wire from the
distributor terminal of the coil to a
good ground on the distributor
housing.

3. Turn the lights and accessories
off.

4. Turn the ignition switch on.

RESULTS. If the voltmeter read
ing is 6.9 volts or less, the primary
circuit from the battery to the coil
is satisfactory.

If the voltmeterreading is greater
than 6.9 volts, check the following:

FIG. 5-Battery to Coil Test and
Starting Ignition Circuit Test

1. Thebatteryandcablesfor loose
connectionsor corrosion.

2. The primary wiring for worn
insulation, broken strands and loose
or corrodedterminals.

3. The resistancewire for defects.
4. The relay to ignition switch for

defects.

Starting Ignition Circuit Test

PROCEDURE

1. Connectthe voltmeter leads as
shown in Fig. 5.

2. Disconnectand ground the coil
to distributor high tensionleadat the
distributor.

3. With the ignition switch off,
crank the engine by jumping be
tweenthe battery and the "S" termi
nal of the starter relay while observ
ing the voltage drop.

RESULTS. If thevoltage drop is
0.1 volt or less, the starting ignition
circuit is satisfactory.

If the voltage drop is greaterthan
0.1 volt, clean and tighten the
terminals in the circuit or replace
the wiring as necessary.

Ignition Switch Test

PROCEDURE

1. Connect the voltmeter leads as
shown in Fig. 6.

0.33 OHMS
BALLAST RESISTOR

9-3

Bi 776-B

FIG. 4-Ballast Resistors, Tachometer Block and Cold Start Relay With
Cover Removed-Typical

B2000 -B

2. Burned, shorted, sticking or 2. Install a jumper wire from the
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distributor terminal oT the coil to
a good ground on the distributor
body.

3. Turn all of the accessoriesand
lights off.

4. Turn the ignition switch on.
RESULTS. If the voltmeter read

ing is 0.3 volt or less, the ignition
switch and the relay to switch wire
aresatisfactory.

If the voltmeter readingis greater
than 0.3 volt, either the ignition
switch and/orthe wire aredefective.

ResistanceWire Test

PROCEDURE

1. Connect the voltmeter leads as
shown in Fig. 7.

2. Install a jumper wire from the
distributor terminal of the coil to a
good groundon thedistributor hous
ing.

3. Turn all of the accessoriesand
lights off.

4. Turn the ignition switch on.
RESULTS. If the voltmeter read

ing is 6.6 volts or less, the resistance
wire is satisfactory.

If thevoltmeterreadingis greater
than 6.6 volts, replacethe resistance
wire.

Coil to Ground Test

PROCEDURE
1. Connect the voltmeter leads as

shown in Fig. 8.
2. Closethebreakerpoints.
3. Turn all lights and accessories

off.

4. Turn the ignition switch on.
RESULTS. If the voltmeter read

ing is 0.1 volt or less, the primary
circuit from coil to ground is satis
factory.

If thevoltmeter readingis greater
than 0.1 volt, test the voltage drop
of eachof the following:

1. Coil to distributorprimary wire.
2. The movablebreakerpoint and

the breakerplate.
3. The breaker plate and the dis

tributor housing.
4. The distributor housing and

engineground.
Breaker Points. The breaker

points are tested by following the
procedure under "Ignition System
Tests."

Coil. The coil is testedby follow
ing the instructionsunder "Ignition
SystemTests."

Condenser. The condenser is
testedby following the instructions
under "Ignition SystemTests."

SECONDARY CIRCUIT TESTS

The following procedure is used
on both ignition systems.

Preliminary Checks

1. Remove the coil to distributor
high tension leadandthe sparkplug
wires from the distributor cap and
from the spark plugs. Inspect the
terminalsfor loosenessandcorrosion.
Inspect the wires for breaks and
cracked insulation. Replace all de
fective wiring.

2. Clean the inside of the distrib

utor cap, and inspect it for cracks,
burned contacts or permanentcar
bon tracks.Removedirt or corrosion
from the sockets. Replace the cap
if it is defective.

3. Inspectthe rotor for cracks or
defects. Replace the rotor if it is
defective.

Secon4ary High Tension
Wires. The secondarywires include
the wires connecting the distributor
cap to the sparkplugs and the wire
connectingthe centerterminalof the
distributorcap to the center terminal
of the ignition coil.

These wires are the radio resist
ance-typewhich filter out the high
frequency electrical impulses that
are the sourceof ignition noise in
terference. The resistanceof each
wire should not exceed24,500ohms.
When checking the resistance of
the wires or setting ignition tim
ing, do not puncture the wires
with a probe. The probe may cause
a separation in the conductor.

At regular intervals, clean andin
spectthe wiresfor crackedinsulation
and loose terminals. Repair or re
place the wires as required. A spark
plug wire setis availablefor service.

When removing the wires from
the spark plugs, grasp and twist
the moulded cap, then pull the cap
off the spark plug. Do not pull on
the wire becausethe wire connec
tion inside the cap may become
separated or the insulator set1
may be damaged.

9-4
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FIG. 6-Ignition Switch Test

B 200 4-B

FIG. 7-Resistance Wire Test FIG. 8-Coil to Ground Test
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SPARK INTENSITY

1. Disconnect a spark plug wire.
Check the spark intensity of one
wire at a time.

2. Install a terminal adapter in the
terminal of the wire to be checked.
Hold the adapterapproximately/i6-

inch from the exhaustmanifold and
crank the engine, using a remote
starterswitch.Thesparkshould jump
the gap regularly.

3. If the sparkintensity of all the
wires is satisfactory, the coil, con
denser,rotor, distributorcapand the
secondarywires areprobably satis
factory.

If the spark is good at only some
wires, perform a high resistancetest
of the faulty leads.

If the spark is equal at all wires,
but weak or intermittent, make a
high resistancecheckof the coil, dis
tributor cap andthe coil to distribu
tor high tension wire.

Spark Plugs. Clean, inspect and
gap the plugs following the instruc
tions in Sections2 and 3. After the
proper gap is obtained, check the
plugs on a testing machine.Compare
the sparkingefficiency of the cleaned
and gappedplug with a new plug.
Replacethe plug if it fails to meet
70% of the new plug performance.

Test the plugs for compression
leakageat the insulator seal. Apply
a coatingof oil to theshoulderof the
plug where the insulator projects
through the shell, and to the top of
the plug, where the center electrode
andterminalproject from the insula
tor. Placethe sparkplug underpres
sure with the tester’s high tension
wire removed from the spark plug.
Leakageis indicatedby air bubbling
throughthe oil. If the test indicates
compression leakage, replace the
plug. If the plug is satisfactory,wipe
it clean.

Ignition Timing. Incorrect igrli
tion timing can be causedby:

1. Timing incorrectly adjusted.
2. Distributor bushing and/or shaft

worn, or a bent distributor shaft.

3. Defective vacuumadvancesys
tem.

4. Defective centrifugal advance.

TRANSISTOR IGNITION
SYSTEM DIAGNOSIS

Do not use any other testing
procedures or conventional short
cuts than those listed below, or

extensive damage can result to
the system. -

TROUBLE ISOLATION

Ignition troublesare causedby a
failure in the primary or secondary
circuit, or incorrect ignition timing.
Isolate the trouble as follows:

1. Remove the coil high tension
lead from the distributor cap.

2. Disconnect the brown wire
from the starter relay "I" terminal
and the red and blue wire from the
starter relay "S" terminal.

3. Turn the ignition switch on.
4. While holding the high tension

leadapproximately¼ inch from the
cylinder head, crank the engine by
using an auxiliary starter switch be
tween the starter relay battery and
"5" terminals.

If the spark is good, the trouble
lies in the secondaryhigh voltage
circuit. If there is no spark or a
weak spark, the trouble is in the
primary low voltage circuit.

Primary Circuit. A breakdown or
energy loss in the primary circuit
can be causedby:

1. Defective primary wiring.
2. Improperly adjusted, contami

natedor defective distributor points.
3. Defective amplifier assembly.
The trouble can be isolated by

performing a primary circuit test.
SecondaryCircuit. A breakdown

or energy loss in the secondarycir
cuit can be causedby:

1. Fouled or improperly adjusted
spark plugs.

2. Defective high voltage wiring.
3. High voltage leakageacrossthe

coil, distributor cap or rotor.
To isolate a trouble in the sec

ondary circuit, proceed as follows:
Turn the ignition switch off and

remove the auxiliary starter switch
from the starterrelay.

Install the coil high tension lead
in the distributor cap, the red and
blue wire on the starter relay this
goes to the "S" terminal and the
brown wire on the starter relay this
goes on the "I" terminal and per
form a secondarycircuit test.

PRIMARY CIRCUIT TESTS

When diagnosisproceduresisolate
trouble to the primary circuit, make
the following tests to locate the de
fective item. Do not use any other
procedure, conventional short-cut,
or connect test equipment in any
other manner than that described,

or extensivedamagecan be caused
to the transistor ignition system.
Figure 9 shows the transistor igni
tion system tests in outline form.

Connecta dwell meterto the tach
ometerblock Fig. 4. Connect the
black lead to the black large ter
minal and the red lead to the red
small terminal. Turn the ignition
on and crank the engine. Observe
the dwell meter reading.

00 Dwell. A dwell readingof 00

indicates:
1. The distributor points are con

taminatedor are not closing.
2. An open circuit in the distribu

tor leadto the amplifier.
To determinewhich item listed is

causing the trouble, proceedas fol
lows:

Disconnect the distributor lead
at the bullet connectorand connect
a voltmeter red lead to the red
tach block terminal red - white
striped lead andthe voltmeterblack
lead to the distributor lead from the
distributor. Do not connect the volt
meter to the lead from the ampli
fier. Crank the engine and note the
voltmeter reading.

If a steadyindication of voltage is
obtained,the trouble is in thedistrib
utor lead to the amplifier. Absence
of any voltage indication on thevolt
meter shows that there is an open
circuit between the distributor lead
and the breakerpoint ground.

00 to 4° Dwell. A dwell reading
between00 and 45° indicates:

1. The transistorand the primary
circuit are functioning properly.

2. The trouble could be in the
secondarycircuit.

450 Dwell. A dwell readingof 45°
indicates:

1. No power from the ignition
switch.

2. The distributor pointsareclosed
and not opening.

3. Defective amplifier assembly.
To determinewhich of the three

items listed are causingthe trouble,
proceedas follows:

Disconnectthe distributor lead at
the bullet connector,and crank the
engine. If the dwell meter indicates
00 dwell, the distributor points are
not opening. If 45° dwell is indi
cated,the amplifier is malfunctioning
or there is no power from the igni
tion switch.

Use a voltmeter or test light to
determine if the transistor ampli
fier assembly is at fault. Connect
the voltmeter to the red-greenlead
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DISCONNECT THE DISTRIBUTOR LEAD
CONNECT A VOLTMETER TO THE TACH
BLOCK RED TERMINAL AND TO THE
DISTRIBUTOR LEAD. CRANK ENGINE

45° DWELL

STEADY VOLTAGE

NO POWER FROM IGNITION SWITCH

FIG. 9-Transistor Ignition System Test Procedure

AMPLIFIER IS MALFUNCTIONING

B2273.A

terminal of the ballast resistor and
to ground.Crank the engine.

If a steady indication of voltage
is obtained, the trouble is in the
amplifier. Absenceof any voltage in
dicationon the voltmetershows there
is an open circuit, or no power be
tween the ignition switch and the
amplifier. The ballast resistor could
he defective. Replaceit with a known
good ballast resistor,and repeat the
test.

If the test procedure indicates a
defective amplifier, replace it with
a known good amplifier, andproceed
as follows:

Connect the distributor high ten
sion lead at the bullet connector.
Then, with the cold start relay dis
connectedand the dwell meter con
nected to the tachometer block,
crank the engine and observe the
indicateddwell. Zero to 45° indicates
satisfactoryignition; thus, the ampli
fier is at fault.

If the dwell reading is still 45°,
the wiring from the amplifier through

the ballast resistor to the coil is
defective. Replacethe defectiveitem.

After a repair has been made,
run through the test again to check
for any other malfunctions.

SECONDARY CIRCUIT TESTS

Refer to the conventional ignition
system secondary circuit tests for
the proper procedure.

IGNITION SYSTEM TESTS -

ROTUNDA TESTERS

TEST CONNECTIONS - RE-27-55,
RE-651 AND RE-881

The test connectionsfor the RE-
27-55 testerareshownin Fig. 10, the
test connectionsfor the RE-651 test
er areshown in Fig. II, and the test
connectionsfor the RE-881 tester
are shown in Fig. 1 2.

1. With the testerturnedoff, plug
the power plug into a proper AC
outlet.

2. Connect the greenlead to the
distributor terminal of the coil.

On a car equipped with a tran
sistor ignition, connect this green
lead to the terminal on the red
side of the tachometer block.

3. Remove the No. 1 plug wire
from the distributor cap; place the
blue pickup in the cap, andplacethe
plug wire in the pickup.

4. On the RE-27-55 tester, con
nectthe black leadto a good ground.
If thecar hasa transistorignition,
connect the black lead to the ter
minal on the black side of the
tachometer block.

5. Clip the red pickup over the
coil-to-distributor high tension wire.

6. If the engine timing is to be
checked, plug the timing light into
its socket.

The following steps pertain to
the RE-65l and RE-88l testersonly.

7. Disconnect the battery positive
cable at the battery.

8. Install the battery adapter to
the batterypost.

9-6 GROUP 9-IGNITION SYSTEM

NO SPARK AT COIL

WITH IGNITION ON AND COLD START RELAY DISCONNECTED,
CONNECT DWELL METER TO TACH BLOCK AND CRANK ENGINE

0° DWELL 00 TO 45° DWELL 45° DWELL

1. POINTS ARE CONTAMINATED
OR ARE NOT CLOSING.

2. OPEN CIRCUIT IN DISTRIBUTOR
LEAD TO AMPLIFIER.

TROUBLE I
ISNOTIN I

TRANSISTOR I
CIRCUITj

1. NO POWER FROM IGNITION
SWITCH.

2. POINTS ARE NOT OPENING
3. AMPLIFIER IS MALFUNCTIONING.

DISCONNECT DISTRIBUTOR LEAD AND CRANK ENGINE

0° DWELL

[oINTS ARE NOT OPENING1

NO VOLTAGE

POINTS CONTAMINATED
OR NOT CLOSING

STEADY VOLTAGE

I OPEN CIRCUIT IN
[DISTRIBUTOR LEAD

1. NO POWER FROM IGNITION SWIT1
2. AMPLIFIER IS MALFUNCTIONING.J

CONNECT DISTRIBUTOR LEAD. CONNECT VOLTMETER
TO RED TERMINAL OF TACH BLOCK
AND TO GROUND. CRANK ENGINE.

NO VOLTAGE

9. Connect the battery positive
cable to the battery adapter.
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10. Connect the shunt to the
adapter.

11. Connect the shunt spade ter
minal and the yellow lead to the
battery cable post on the battery
adapter.

12. Turn the ground polarity
switch to the minus position. On the
RE-88l tester, turn the volts switch
to the 20 volt position.

POINT RESISTANCE TEST
RE-651 Tester
1. Remove and ground the high

tension wire from the centerof the
diStributor.

2. Turn the volts switch to the
point resistance PT. RES. posi
tion. The points should he closedfor
this test. If the breaker points are
open, the meterwill read the battery
voltage 0 to 40 scale.

B 199 1-B

3. Disconnectthe brown lead "1"
terminal and the red and blue
lead "S" terminal at the starter
relay. Install the auxiliary starter
switch between the battery and "S"
terminals of the starter relay. With
the ignition switch "ON", tap the
auxiliary starter switch until the
lowest voltmeter readingis obtained.

4. Depress the PT. RES. push
button.

5. The voltmeter pointer should
read within the I 2V area as shown
in black on the meter dial. If not,
check for incorrect breaker point
springtensionor for burnedor pitted
points.

6. Connect the high tension wire
to the distributor.

RE-881 Tester

1. Remove and ground the high

tension wire from the centerof the
distributor.

2. Disconnectthe brown lead "I"
terminal and the red and blue lead
"S" terminal at the starter relay.
Install an auxiliary starter switch
betweenthe battery and "S" termi
nals of the starter relay. With the
ignition switch "ON", tap the auxil
iary starter switch until the lowest
voltmeter readingis obtained.

3. The voltmeter pointer should
read in the black, OK PT. RES.
area. If it does not, check for im
proper breaker point spring tension
or for burnedor pitted points.

4. Connect the high tension wire
to the distributor.

IGNITION TIMING

Refer to Section 2 of this part for
timing mark locations.

Disconnect the vacuum line. If
necessary,clean and mark the de
sired timing mark.

RE-27-55 Tester

1. Start the engine and allow it
to warm up.

2. Operate the engine below 550
rpm and point the timing light
toward the pointer. The desiredtim
ing mark should line up with the
pointer. If it doesnot, loosenthe dis
tributor hold down bolt and rotate
the distributor until the mark lines
up with the pointer. Now tighten
the hold down bolt and check the
timing.

RE-651 Tester

1. Turn the rpm selector, to the
1000 position.

2. Depress the advance timing
pushbutton.

3. Start the engineand allow it to
warm up.

4. Operate the engine below 550
rpm.

5. Turn the advanceknob until
the ignition advancemeter reads0°.

6. Point the timing light toward
the timing pointer. The desiredtim
ing marks should line up. If they
do not, loosen the distributor hold
down bolt and rotate the distribu
tor until the desired timing marks
line up. Tighten thedistributor hold
down bolt and check the timing.

RE-881 Tester. The method of
testing is the same as the RE-65l
tester with the exception of Step I
which should for the RE-88I read
"turn the rpm selector to the 800
position".

9-7

FIG. 1 0-Rotunda RE-27-55 Test Connections
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SUPERIMPOSED PRIMARY
PATTERN

Procedure

RE-27-55 TESTER
1. With the engine running at

1000 rpm, turn the test selector
switch to the primary PRI. posi
tion.

2. Adjust the parade control to
position the left end of the pattern
at the left vertical line on the screen.

3. Adjust the expand control so
that the right end of the pattern is
at the right vertical line on the
screen.

1. Turn the rpm selector to the
5000 position. Start the engine and
adjust it to 1000 rpm.

2. Depress the PRI. pushbutton
on the consolepanel.

3. Adjust the parade and expand
controls to position the left end of
the pattern at the left vertical line
on the screenand the right end of
the patternat the right vertical line
on the screen.

RE-g81 TESTER. The test pro
cedure for the RE-881 is the same
as the test procedurefor the RE-651

B 2279-A

except for the setting of the rpm
selector. For the RE-881 tester, the
rpm selector is turned to the 1600
position.

Results. A normal test pattern is
shown in Fig. 13.

Point A indicates the spark plug
line which is the time when the
points open. At B, the coil energy
is used up sufficiently so that the
plug no longer fires and only the
energy stored in the breaker point
condenserremains. This coil/con
denseroscillation which is indicated
in the pattern betweenB and C is
completely used up at C which is

9-8

FIG. 11 -Rotunda RE-651 Test Connections

RE-651 TESTER
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the points close mark. The portion
of the pattern betweenC and D is
the points close time, which is cam
angle or dwell time. The points close
time on a transistorizedignition sys
tem is below the 0 line. At D, the
points again open and the firing
cycle repeats.

If points A and C are below the
0 line, the battery polarity is incor
rect. This could be caused by a
battery that is either installed in
correctly or improperly charged,
causinga polarity reversal.

If the firing line is not below the
0 horizontal line and there are no
oscillations at point C, there is an
open circuit at the coil high tension
tower. This could be caused by a

brokenwire inside the coil tower, or
a broken center contact on the dis
tributor rotor.

If the dwell time is too short, the
breaker points are incorrectly set
the larger the gap, the smaller the
dwell.

If point A is at a reducedheight,
andthe distanceto B is short or non
existent, andthe oscillationsat point
C are reduced in height, there is a
high resistancein the coil primary
circuit. This could be caused by a
fouledplug, defectiveignition switch,
or a bad wire or connection.If the
scope patternis still the sameafter
the above ignition parts have been
checkedandprovensatisfactory,run
the 15 KV test to check for a gasket

leakor a leanfuel mixture.
If point A is at a greatly reduced

heightandthereareno oscillationsat
point B, the coil has a defectivepri
mary winding or the condenserhas
an excessiveseries resistance.

If there is a variation at points
C and D, the cam lobes are uneven,
the distributor shaft is bent, or the
distributor bushingsareworn.

SUPERIMPOSED SECONDARY
PATTERN

Procedure
RE-27-55 TESTER
1. With the engine running at

1000 rpm, turn the test selector
switch to the secondary SEC.
position.

2. Adjust the paradeand expand
controls so that the left end of the
patternis at the left vertical line on
the screenand the right end of the
pattern is at the right vertical line
on the screen.

RE-651 AND RE-881 TESTERS.
The procedureis the same as the
procedurefor theprimary superim
posed except the SEC. pushbutton
is depressedinstead of the primary
pushbutton.

Results. A normal test patternis
shownin Fig. 14.

9-9
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FIG. 1 3-Normal Superimposed
Primary Pattern

B!acl,

FIG. 1 2-Rotunda RE-881 Test Connections

FIG. 14-Normal
Secondary Pattern

B 1995-A

Superimposed
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FIG. 1 5-Normal 15 KY Pattern

Point A is the points open time.
The height of the patternat point A
indicatesthe high tension voltage re
quired to overcome the spark plug
gap resistance.

Point B is the plug firing line.
Notice that this portion of the pat
tern is quite thick. Remember that
this patternis actually 8 firing patterns
superimposedoneon top of theother.
This increaseiii thicknessof the pat
tern at B is causedby slight varia
tions in the plug gap, distributor
rotor gap and slight differences in
the resistanceof the individual spark
plug circuits.

The pattern areabetween points
C and D shows the coil/condenser
oscillations to be correct. No point
bounceat D indicatescorrect break
er point spring tension.

The few so-calleddampedoscilla
tions appearingat D arenormal and
are causedby the surge of current
through the coil primary winding
when thebreakerpoints first close.

This current levels off and de
creasesslightly toward the points
open position at E as indicatedby
the slight downward slope of the
curve at about the 15° mark on the
cam angle scale.

To observe the coil/condenser
oscillations and the dampedoscilla
tions at D1 in greater detail, adjust
the expand control so that the pat
tern area betweenpoints C and D’
nearly fills the screen.

If there is erratic action at points
C and D and there is a blotch above
point E, the breaker points are
burnedor badly pitted.

If the length of B is reduced and
the patternbetweenC and D is not
superimposed,thereis a seriesgapin
the coil high tension tower or wire.

If the line at B is sloping down
ward greatly resistor plugs will
cause a slight slope, there is a

25
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FIG. 1 6-Normal 30 KY Pattern

high resistance in the spark plug
wires, distributor cap or rotor.

If point D1 is varying erratically,
the distributor is badly worn. If this
variationis definite insteadof erratic,
the advancemechanismin the dis
tributor is defective.

If the dwell line between points
D’ and E is not the smooth line
shown, there is a loose connection
in the primary circuit. Check the
primary circuit for loose connec
tions, damagedwires or a defective
starter switch.

15 KV PATTERN

Procedure

RE-27-55 TESTER. with the en
gine operatingat 1000 rpm, turn the
test selector switch to the 15 KV
position. Adjust the expand and
paradecontrols to produce the pat
tern shown in Fig. 15.

RE-651 TESTER. With the rpm
selectorat the 5000 position and the
engine operating at 1000 rpm, de
press the 15 KV pushbutton. Adjust
the expand and paradecontrols to
producethepatternshownin Fig. 15.

RE-88l TESTER. With the rpm
selectorat the 1600 position andthe
engine operating at 1000 rpm, de
pressthe 15 KV pushbutton. Adjust
the expand and parade controls to
producethepatternshownin Fig. 15.

Results. A normal 15 KV pattern
is shown in Fig. 15. The spark plug
line A for the No. 1 spark plug
is on the extremeright hand side of
the screen.Theremainderof the No.
1 firing pattern is on the left side
of the screen.The remainderof the
patternsareshown from left to right
in their firing order.

With the exception of the No. 1
spark plug line which should be
shorter than the others, the pat
terns should be similar. If one of the
patternsdiffers from the others, ad
just the expand and paradecontrols
until that pattern fills the screen in

the samemanneras in the secondary
test Fig. 14.

The following list of symptoms
will refer to Fig. 14.

If the points open line A is
higher than the rest and the plug
firing line B is sloped downward
at an unusually large slope, thereis
excessiveresistancein the high ten
sion wire to that cylinder or in the
distributor cap.

B1997-A If the points openline A is low
and the firing line B is long and
nearly straight, the spark plug is
shortedout.

If the points openline A is low
and the firing line B is long and
wide, the spark plug gap is out of
adjustment.

If there are no oscillations at
pointsC or D, the coil primary wind
ings are partially shorted.

If the points open line A and
the oscillations at point D are both
displacedto the right on all cylin
ders, check thebreakerpoints.

If all of the points openlines A
are at varied heights,check the idle
adjustmentof thecarburetoralways
adjust the idle mixture on the rich
side.

30 KV PATTERN

Procedure

RE-27-55TESTER. With the en
gine running at 600 rpm, turn the
test selector switch to the 30 KV
position. Adjust the expand and
parade controls to produce the pat
tern shown in Fig. 16.

RE-651 TESTER. With the rpm
selectorat the 5000 position and the
engine operating at 600 rpm, de
pressthe 30 KV pushbutton.Adjust
the expand and paradecontrols to
producethepatternshownin Fig. 16.

RE-881 TESTER. With the rpm
selectorat the 1600 position and the
engineoperatingat 600 rpm, depress
the 30 KV pushbutton. Adjust the
expandand paradecontrols to pro
duce the patternshown in Fig. 16.

Results. A normal 30 KV pattern
is shown in Fig. 16. The spark plug
line A for the No. 1 spark plug
is on the extremeright handside of
the screen. The remainder of the
No. 1 firing pattern is on the left
side of the screen. The remainder
of the patternsare shown from left
to right in their firing order.

Notice the averageheight of the
solid part of the points open line.
Increasethe speedof the engine and
notice the height of the dotted lines.
The difference is the required igni

WV WV WV
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tion output under load. The maxi
mum output should be between13.5
and 15 KV.

If the maximum for oneor more of
the plugs is above 15 Ky, checkthe
completecircuit s of the plug s
for any trouble that would cause
this resistance.If the maximumdoes
not increaseduring the increasein
enginespeed,check for a fouled or
improperly gappedsparkplug or for
very low compression.

Remove the high tension wire at
the distributor cap for any plug ex
cept No. 1. Notice the changebe
tween the averagepoints open line
andthe points openline of thecylin
der with the high tension wire re
moved. This height differenceis the
coil reserve.The coil reserveshould
be at least 30% of the maximum
output. If it is lessthan 30%, replace
the coil.

Remove and do not ground one
spark plug wire at the spark plug.
If a plug firing line shows up on the
scope for that cylinder, check the
plug wire and distributor cap for
bad insulation.

DISTRIBUTOR CHECKS

DISTRIBUTOR DIAPHRAGM
LEAKAGE AND FREENESS
OF OPERATION

These tests can be made with the
distributor installed on the engine.
The tests aresufficient for an engine
tune-up. However, if thereare indi
cationsthat the sparkadvanceis not
functioning properly, remove the
distributor from the engine and
check the distributor spark advance
on a distributor test set.

Checkthe vacuumadvancemech
anism for freenessof operation by
manually rotating the breaker plate
in the direction of rotation. Do not
rotate the plate by pushing on the
condenser or the breaker points.
Use a hook or other suitable in
strument to rotate the plate. The
breaker plate should turn without
binding and return to its original
positionwhen released.If thebreaker
platebinds, removethe plate. Clean,
inspect and lubricate it as described
for the particular distributor.

To checkthe diaphragmfor leak
age:

1. Removethe vacuum line from
the distributor. Adjust the vacuum
pressureof a distributor tester to its
maximum position. Hold your hand
over the end of the tester’svacuum
hose and note the maximum read-

ing obtained. Do not exceed 25
inchesHg.

2. If the maximum readingis 25
inchesHg or less,connectthetester’s
vacuumline to thevacuumfitting on
the diaphragm without changing
any of the adjustments.The maxi
mum gauge reading should not be
lessthan it wasin Step 1. If it is less,
the diaphragmis leaking andshould
be replaced.

DISTRIBUTOR SHAFT END
PLAY

1. Remove the distributor from
the engine.

2. Placethedistributorin thehold
ing tool andclampit in a vise.

3. Push the distributor shaft up
ward as far as it will go. Then check
the end play with a feeler gauge
placed between the collar and the
distributorbase.Theend play should
be within the specified limits.

If the shaft end play is not to
specifications,check the location of
the distributor shaft collar.

DISTRIBUTOR TESTS-
ROTUNDA RE-27-44 TESTER

TEST CONNECTIONS

Conventional Ignition System
Distributor

1. Connect the red lead to the
distributor terminal of the coil.

2. Connect the black lead to a
good ground on the engine.

Transistor Ignition System
Distributor

1. Connect the red lead to the red
small tachblock terminal.

2. Connect the black lead to the
black large tachblock terminal.

DWELL ANGLE CHECK

1. Connect the tester.
2. Turn the test control knob to

the set position.
3. Adjust the set control knob un

til the needle on the dwell meter
lines up with the set line.

4. Start the engineand let it idle.
5. Turn the test control knob to

the 8 CYL position.
6. Read the dwell angle on the

dwell meterand comparethe reading
to specifications.

7. Turn off the engine.
8. If the dwell angle was below

the specified amount, the breaker
point gap is too large. If the dwell
angle was above the specified

amount,the breakerpoint gap is too
small.

If the dwell is to specifications,
turn the test selector knob to the
OFF position and disconnect the
testerleads.

DWELL ANGLE ADUSTMENT

If the dwell angle is not within
specifications,proceedas follows:

1. Remove the coil high tension
leadfrom thedistributor and ground
it.

2. Remove the distributor cap and
place it out of the way.

3. Disconnectthe brown wire "I"
terminal andthe red and blue wire
"S" terminal from the starterrelay.

4. Loosen the breaker point as
sembly retaining screw near the
breakerpoint contacts.

5. With the ignition on, crank the
engine with an auxiliary starter
switch connectedbetween the bat
tery and "5" termir,.tls of the starter
relay and adjustthe gapto specifica
tions.

6. Release the auxiliary starter
switch and tighten the breakerpoint
assemblyretaining screw.

7. Since the adjustment may have
changed when the retaining screw
was tightened, crank the engine
again with the auxiliary starter
switch and check the dwell.

DISTRIBUTOR TESTS -

ROTUNDA RE-236 TESTER
MOUNTING DISTRIBUTOR

1. Adjust the distributor support
arm in relation to the distributor
shaft length.

2. Set the distributor in the sup
port arm and enterthe lower end of
the distributor shaft in the Syncro
graph chuck.

3. Tighten the chuck on the dis
tributor shaft, using the wrench lo
catednear the support arm column.

4. Align the distributor shaft by
shifting the support arm and dis
tributor, then tighten the clamp
screw.

5. Clamp the distributor securelyin
the distributor supportarm clampso
that it will not turn in its mounting.

6. Connect the Synchrographtest
lead to the primary or distributor
transistor lead wire of the distribu
tor. Since the resistor ignition dis
tributor doesnot have a condenser,
it will be necessaryto install one in
the circuit of the tester Fig. 17.
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MECHANICAL OPERATIONS

1. Turn the OFF, SET, CAM,
SYNC. switch to SET.

2. Adjust the SET TACH control
so the tachometerpointer is on the
SET line.

3. Turn the OFF, SET, CAM,
SYNC. switch to SYNC. position.

4. Turn the MOTOR switch to the
LEFT.

5. Adjust the speedcontrol to vary
the distributor speed between 400
and 4000 engine rpm, or at the
maximum speed of the engine on
which the distributor is used.
Erratic or thin faint flashes of light
precedingthe regular flashes as the
speed of rotation is increasedcan
be due to weak breakerarm spring
tension or binding of the breaker
arm on thepivot pin.

6. Operate the distributor at ap
proximately 2500 engine rpm and
movethe protractorscaleso that the
zero degree mark on the scale is
oppositeoneof theneonflashes.The
balance of all the flashes should
comewithin 10, plus or minus, evenly
aroundthe protractorscale.A varia
tion larger than 10 or erratic or
wandering flashes may be caused
by a worn cam or distributor shaft
or a bent distributorshaft.

DWELL ANGLE

1. Turn the OFF, SET, CAM,
SYNC. switch to the CAM position.
Operate the distributor at about
1000 i-pm.

2. Adjust the breakerpoint gap
until the cam angle is to speciflca
tions.

BREAKER PLATE WEAR
A worn breaker plate on a dual

advancedistributor will cause the

breakerpoint gap andcontactdwell
to changeas enginespeedand load
conditionsare varied.

On a dual advancedistributor, ad
just the test set to 0° advance, 0
inchesvacuum, and 1000 rpm. Ad
just the dwell angle to 26°. Apply
vacuumto the distributordiaphragm
and increase it very slowly while
observingthe indicated dwell angle.
The maximum dwell anglevariation
should not exceed 60 when going
from zero to maximum vacuum at
constant rpm. If the dwell angle
variation exceedsthis limit, there is
excessivewear at the stationarysub-
plate pin or the diaphragm rod is
bent or distorted.

DISTRIBUTOR SPARK
ADVANCE

The spark advanceis checked to
determine if the ignition timing ad
vances in proper relation to engine
speedand load.

1. Checkthe contactdwell. If the
contact dwell or the breaker point
gap is not within specifications,ad
just the breakerpoints.

2. Check the breakerarm spring
tension andadjustit, if necessary.

The dual advancedistributor has
two independently operated spark
advance systems. Each system is
adjustedseparately.Adjust the cen
trifugal advancebefore adjusting
the vacuumadvance.

Centrifugal Advance

1. Operate the distributor in the
direction of rotation counterclock
wise and adjust the speed to the
initial rpm setting listed in the speci
fications. Move the protractor scale
so that one of the flashes lines up
with the zero degreemark.

2. Slowly increase the rpm to the
setting specifiedfor the first advance
readinglistedin the specifications.

If the correct advanceis not in
dicatedat this rpm, stop the distrib
utor and bend one spring adjust
ment bracket to change its tension
Fig. 18. Bend the adjustment
bracket away from the distributor
shaft to decreaseadvance increase
spring tension andtowardthe shaft
to increaseadvancedecreasespring
tension. After the adjustment is
made, identify the bracket.

3. After an adjustmenthas been
made to one spring, ‘check the mini
mum advancepoint again.

4. Operate the distributor at the
specified rpm to give an advance
just below the maximum. If this ad-

vance is not to specifications, stop
the distributor and bend the other
spring bracket to give the correct
advance.

5. Check the advanceat all rpm
settings listed in the specifications.
Operatethe distributorboth up and
down the rpm range.

Vacuum Advance
1. Connect the test set vacuum

line to the fitting on the diaphragm.
2. Set the test set to 0° advance,

0 vacuum, and at 1000 rpm.
3. Check the advanceat the first

vacuum setting given in the specifi
cations.

4. If the advance is incorrect,
change the calibration washers be
tween the vacuum chamber spring
and nut Fig. 19. After installing
or removing the washers, position
the gasket in place and tighten the
nut. The addition of a washerwill
decreaseadvanceandthe removal
of a washerwill increaseadvance.

5. After one vacuum setting has
been adjusted,the othersshould be
checked.Do not changethe original
rpm setting when going to a dif
ferent vacuumsetting. If theother
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FIG. 17-Testing Transistor
Ignition Distributor
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FIG. 1 8-Centrifugal Advance
Adjustment
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FIG. 19-Vacuum Advance
Adjustment
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settings are not within limits, there
is incorrect spring tension, leakage
in the vacuum chamber and/or line,
or the wrong fiber stop hasbeenin
stalledin thevacuumchamberof the
diaphragmhousing.

DISTRIBUTOR TESTS -

ROTUNDA RE-1416 TESTER

MOUNTING DISTRIBUTOR

1. Clampthedistributorsecurelyin
the distributor support arm clamp so
that it will not turn in its mounting.

2. Loosenthe hand-operatedlock
ing screw on the side of distributor
supportarm, and adjust the support
arm column up or down by turning
the crank on the knob at the top of
the column until the distributor shaft
or adapter shaft can be securely
fastenedin the driving chuck. Use
adaptershaftsprovidedwhen driving
distributors haveshort shafts.

3. Securelytighten the drive chuck
to the distributor drive shaft by
means of the chuck key, attached
by a chain to theSyncrograph.

4. Rotate the drive chuckby hand
to make sure the distributor shaft
turns freely and then tighten the
locking screw on the distributor sup
port arm.

5. Connect the Syncrographtest
lead to the primary or distributor-
transistorleadwire of thedistributor.
Since the transistor ignition distrib
utor does not havea condenser,it
will be necessaryto install one in
the circuit of the tester Fig. 17.

BREAKER POINT RESISTANCE
1. Turn the test selector to the

POINT RES. position.
2. Revolvethechuckby handuntil

the distributor breakercontacts are
closed.

3. The meter pointer on the cam
anglemeter should read in the OK
zone at the left side of the meter
scale. If the meter pointer does not
fall in the OK zone, there is exces
sive resistance causedby a faulty
contactacrossthe distributor points,
a faulty primary lead, or a poorly
groundedbaseplate. A faulty con
tact acrossthe distributorpoints in
dicates improper spring tension or
burnedor pitted points.

INSULATION AND LEAKAGE
1. Turn the test selector to the

cam angle position and revolve the
chuck by hand until the distributor
breakercontactsare open.

2. The cam angle meter should

show a zero reading. If a zero read
ing is not obtained,ashort circuit to
groundexists.

A short couldbe causedby poor
primary or distributor-transistorlead
wire insulation, a shortedcondenser
or a short between the breaker arm
andbreakerplate.

MECHANICAL OPERATION

1. Turn the test selector to the
SYNCHRO. position and check to
make sure that the drive chuck is
securelytightenedon the distributor
shaft.

2. Turn the motor control switch
to the left to correspondwith the
direction of rotation, as listed in the
rotation column of the distributor
specifications.

If it is necessaryto reverse the
rotation of the drive motor, turn
the motor control switch to the
OFF position and allow the chuck
to come to a complete stop before
reversing the switch.

3. Adjust the rpm control to vary
the distributor speed between 400
and 4000 engine rpm or at the
maximum speed of the engine on
which the distributor is used,Erratic
or thin, faint flashesof light proced
ing the regular flashes as the speed
of rotation is increasedcan be due
to weak breakerarm spring tension
or binding of the breaker arm on
the pivot pin.

4. Operate the distributor at ap
proximately 2500 enginerpm.

5. Move the protractor scalewith
the adjustment control so that the
zero degreemark on the scaleis op
posite one of the neon flashes. The
balanceof all the flashesshouldcome
within 10, plus or minus, evenly
aroundthe protractorscale. A larger
variation than 10 or erratic or wan
dering flashes may be causedby a
worn cam or distributor shaft or a
bent distributor shaft.

DWELL ANGLE

1. Turn the cylinder selector to
the figure corresponding to the
numberof lobes on the cam of the
distributor beingtested.

2. Turn the test selectorswitch to
the cam angle position and operate
thedistributor at approximately1000
enginerpm.

3. Adjust the distributor breaker
point gap to the dwell angle shown
in the specifications.

BREAKER PLATE WEAR
A worn breaker plate will cause

the breaker point gap and contact
dwell to changeas enginespeedand
load conditions are varied.

Adjust the test set to 0° advance,
0 inches vacuum, and 1000 rpm.
Adjust the dwell angle to 26°. Ap
ply vacuum to the distributor dia
phragm and increaseit very slowly
while observingthe indicated dwell
angle. The maximum dwell angle
variation should not exceed6° when
going from 0 to maximumvacuum
at a constantrpm. If the dwell angle
variation exceedsthis limit, there is
excessivewear at the stationarysub-
plate pin or the diaphragm rod is
bent or distorted.

DISTRIBUTOR SPARK
ADVANCE

The spark advanceis checked to
determineif the ignition timing ad
vances in proper relation to engine
speedand load.

1. Checkthe contactdwell. If the
contact dwell or the breaker point
gap is not within specifications,ad
just thebreakerpoints.

2. Check the breaker arm spring
tensionand adjustit, if necessary.

The dual adv,ancedistributor has
two independentlyoperatedsparkad
vance systems. Each system is ad
justedseparately.Adjust the centri
fugal advancebefore adjusting the
vacuum advance.

Centrifugal Advance

1. Operate the distributor in the
direction of rotation counterclock
wise andadjustthe speedto the ini
tial rpm setting listed in the speci
fications. Move the protractor scale
so that one of the flashes lines up
with the zero degreemark.

2. Slowly increase the rpm to the
setting specified for the first ad
vance reading listed in the specifi
cations.

If the correct advanceis not in
dicatedat this rpm, stop the distrib
utor and bend one spring adjust
ment bracket to change its tension
Fig. 18. Bend the adjustment
bracket away from the distributor
shaft to decrease advance in
creasespring tension and toward
the shaft to increase advance de
creaes spring tension. After the
adjustment is made, identify the
bracket.

3. After an adjustment has been
made to one spring, checkthe mini
mum advancepoint again.

4. Operate the distributor at the
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specified rpm to give an advance
just below the maximum. If this ad
vance is not to specifications, stop
the distributor and bend the other
spring bracket to give the correct
advance.

5. Check the advanceat all rpm
settings listed in the specifications.
Operate the distributor both up and
down the rpm range.

Vacuum Advance
1. Connectthe testset vacuumline

to the fitting on the diaphragmand

turn the vacuum supply switch on.
2. Set the test set to 0° advance,

0 vacuum,andat 1000 rpm.
3. Check the advanceat the first

vacuum setting given in the specifi
cations.

4. If the advance is incorrect,
change the calibration washersbe
tween the vacuum chamberspring
and nut Fig. 19. After installing
or removing the washers, position
the gasketin place and tighten the
nut. The addition of a washerwill

decreaseadvanceand the removal
of a washer will increase advance.

5. After one vacuum setting has
been adjusted,the others should be
checked.Donot changetheoriginal
rpm setting when going to a dif
ferent vacuum setting. If the other
settings are not within limits, it in
dicatesincorrectspring tension,leak
age in the vacuum chamberand/or
line, or thewrongfiber stop hasbeen
installed in thevacuum chamberof
the diaphragmhousing.

COMMON ADJUSTMENTS AND REPAIRS

BREAKER POINTS

REPLACEMENT

The breaker point replacement
procedureis in Part 9-2, Section 2.

ALIGNMENT

The vented-type breaker points
mustbe accuratelyalignedand strike
squarely in order to realize the full
advantagesprovided by this design
and assure normal breaker point
life. Any misalignmentof the break
er point surfaceswill causeprema
turewear, overheatingandpitting.

1. Turn thecamso that thebreak
er points are closed and check the
alignmentof the points Fig. 20.

If the distributor is in theengine,
close the points by proceeding as
follows:

Disconnectthe brown and the red
and blue wires from the starter re
lay and, with the ignition switch off,
crank the engineby using an auxili

:

ary starter switch between the "S"
and the battery terimnals of the
starter relay.

2. Align the breaker points to
make full face contact by bending
the stationarybreakerpoint bracket
Fig. 21. Do not bend the breaker
arm.

3. After the breaker points have
been properly aligned, adjust the
breaker point gap or dwell.

GAP AJDUSTMENT
A scope,a dwell meter, or a feeler

gaugecan be usedto check the gap
of new breaker points.

A scopeor a dwell meter can be
usedto checkthegapof usedbreak
er points. Due to the roughnessof
used points, it is not advisableto
use a feeler gaugeto check the gap.

To check and adjust the breaker
points with a feeler gauge:

1. Check and
point alignment.

adjust the breaker

B 2012-B

2. Rotate the distributor until the
rubbingblock restson the peakof a
cam lobe.

If the distributor is in the engine,
placethe rubbingblock on the peak
of the cam by proceeding as fol
lows:

Disconnect the brown and the
red and blue wires from the starter
relay and, with the ignition switch
off, crank the engine by using an
auxiliary starter switch betweenthe
"S" and battery terminals of the
starter relay.

Insert the correctbladeof a clean
feeler gauge between the breaker
points Fig. 22. The gap should
be set to the larger openingbecause
the rubbing block will wear down
slightly while seatingto the cam.

Apply a light film of distributor
cam lubricant to the cam when new
points are installed. Do not useen
gine oil to lubricate the distributor

9-14

CORRECT
ALIGNMENT

cam.

OF POINT FACES B1019-A

FIG. 20-Breuker Point

BEND STATIONARY BRACKET

FIG. 21 -Aligning Breaker FIG. 22-Adjusting New Breaker
Point GapAlignment Points
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FIG. 23-Checking Breaker Point
Spring Tension

Set the ignition timing.
If a scope or a dwell meter is

used to adjust new points, be sure
the points are in proper alignment.
Also, set the contact dwell to the
low setting. New points must be
set to the low dwell as the rubbing
block will wear down slightly while
seatingto the cam.

To check and adjust the breaker
points with a scope, refer to "Igni
tion SystemTests".

To check and adjust the breaker
points with a dwell meter, refer to
"Distributor Tests."

SPRING TENSION
ADJUSTMENT

Correct breaker point spring ten
sion is essentialto proper engine
operation and normal breakerpoint
life. If the spring tension is too
‘great, rapid wear of thebreakerarm

rubbing block will result, causing
the breakerpoint gap to closeup and
retardthe sparktiming. If the spring
tensionis too weak,the breakerarm
will flutter at high engine rpm re
sulting in an enginemiss.

To check the spring tension on
either the pivot-type or the pivotless
breakerpoints, placethe hookedend
of the spring tension gaugeover the
movable breaker point. Pull the
gaugeat a right angle 90° to the
movablearm until thebreakerpoints
just start to open Fig. 23. If the
tension is not within specifications,
adjustthespring tensionon the pivot-
type points or replace the breaker
point assembly on the ‘pivotless
points.

To adjust the spring tension Fig.
24.

1. Disconnectthe primary or dis
tributor-transistorlead wire andthe
condenserlead if so equipped at
the breakerpoint assemblyprimary
terminal.

2. Loosen the nut holding the
spring in position. Move the spring
toward the breaker arm pivot to
decrease tension and in the op
posite direction to increasetension.

3. Tightenthe lock nut, then check
spring tension. Repeat the adjust
ment until the specified spring ten
sion is obtained.

4. Install the primary or distrib
utor-transistor lead wire and the
condenser lead if so equipped
with the lockwasherand tighten the
nut securely.

IGNITION TIMING
TIMING MARK J.OCATIONS

The crankshaftdamperFig. 25
has 15 timing marks ranging from
top deadcenter TDC to 30° be
fore top deadcenter BTDC.

Refer to the specifications Part
9-3 for the correct ignition timing.

ADJUSTMENT
The procedurefor adjusting the

ignition timing is covered under
"Ignition SystemTests."

SPARK PLUG WIRE
REPLACEMENT

When removing the wires from
the spark plugs, grasp the moulded
cap only. Do not pull on the wire
becausethe wire connection inside

FIG. 25-Typical Timing Marks

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

LESS TENSION B2013-A

FIG. 24-Adjusting Breaker
Point Spring Tension

Il//li
FIG. 26-Ignition Wiring
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the cap may become separatedor
the weather seal may be damaged.

A typical ignition wiring installa
tion is shown in Fig. 26.

Removal

1. Disconnect the wires from the
spark plugs and distributor cap.

2. Pull the wires from thebrackets
on the valve rockerarm covers and
remove the wires.

3. Remove the coil high tension
lead.

Cleaning and Inspection

Refer to Section 3 of this part for
the proper cleaning and inspection
procedure.

Installation

1. Insert each wire in the proper
socketof thedistributorcap.Be sure
the wires areforcedall the way down
into their sockets.The No. 1 socket
is identified on the cap. Install the
wires in a counterclockwisedirection
in the firing order 1-5-4-2-6-3-7-8
starting at the No. 1 socket. Cylin
dersarenumberedfrom front to rear;
right bank 1-2-3-4, left bank 5-6-7-8.

2. Remove the bracketsfrom the
old spark plug wire set and install
them on the new set in the same
relative position. Install the wires in
thebracketson the valve rockerarm
covers Fig. 26. Connectthe wires
to the properspark plugs. Install the
coil high tension lead. Be sure the
No. 7 sparkplugwire is positioned
in the bracketas shown in Fig. 26.

SPARK PLUG
REPLACEMENT

Removal
1. Remove the wire from each

spark plug by grasping the moulded
cap of the wire only. Do not pull on
the wire becausethewire connec
tion inside the cap may become
separated or the weather seal may
be damaged.

2. Clean the area around each
sparkplug port with compressedair,
then removethe spark plugs.

Cleaning and Inspection. Refer
to Section 3 of this part for the
proper cleaning and inspectionpro
cedure.

ADJUSTMENT

Set the sparkplug gapby bending
the ground electrode Fig. 27.

INSTALLATION
1. Install the spark plugs and

torque each plug to specifications.
2. Connect the spark plug wires.

Push all weather seals into position.

RESISTANCE WIRE
REPLACEMENT

The primary resistance wire is
checked for excessiveresistanceas
outlined under "Resistance Wire
Test."

To replacethe resistancewire:
1. Fabricate a 3-inch, 16-gauge

jumperwire with a bullet-typetermi
nal on one end and an eyelet-type
terminal on theotherend. Solderthe
terminals to the wire.

2. Disconnect the defectiveresist
ancewire pink or black from the
coil terminal of the ignition switch.
Cut the wire off at the point where
it entersthe taped areaof the har
ness.

3. Connectthe 3-inch jumper wire
to the coil terminal of the ignition
switch. Connectthe replacementre
sistancewire to the other endof the
jumper wire, using a bullet terminal
connector.

4. Routethereplacementresistance
wire along the harnessand through
the grommetin the dashpanel.Tape
the wire to the harnesswhereneces
saryto prevent it from hangingloose.

5. Disconnect the defective resist
ancewire from the bullet connector
in the enginecompartment,andcon
nectthe replacementwire in its place.

6. Cut the defectivewire off at the
point where it entersthe taped area
of the harness.

U CLEANING AND INSPECTION

SPARK PLUGS

Clean the plugs on a sand blast
cleaner,following the manufacturer’s
instructions.Do not prolong the use
of the abrasive blast as it will
erodethe insulator.Removecarbon
and other deposits from the threads
with a stiff wire brush. Any deposits
will retard the heat flow from the
plug to the cylinder head causing
spark plug overheatingand pre-igni
tion.

Clean the electrodesurfaceswith
a small file Fig. 28. Dress the
electrodesto secureflat parallel sur
faces on both the center and side
electrode.

carefully for crackedor broken in
sulators,badlypitted electrodes,and
other signs of failure. Replace as
required.

Examine the firing ends of the
spark plugs, noting the type of de
posits and the degree of electrode
erosion. Refer to Fig. 29 for the
various types of spark plug fouling
and their causes.

DISTRIBUTOR

Soak all parts of the distributor
assembly except the condenser,
breaker point assembly, lubricating
wick, vacuumdiaphragm,distributor

in a mild cleaningsolventor mineral
spirits. Do not use a harshcleaning
solution. Wipe all partsthat can not
be immersed in a solvent with a
clean dry cloth.

After foreign deposits havebeen
loosenedby soaking, scrub the parts
with a soft bristle brush. Do not use
a wire brush, file, or other abrasive
object. Dry the parts with com
pressedair.

Examine the bushing surface of
the distributor shaft andthe bushings
for wear. The dual advancedistribu
tor has two bushings.The minimum
allowableshaft diameterat the bush
ing is 0.4675 inch and the maxi
mum allowable inside diameter of

9-16

FIG. 27-Gapping Spark Plugs

After cleaning, examinethe plug base oil seal and electrical wiring
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the bushing should be within specifi
cations. Replaceworn parts.

Inspect the distributor cam lobes
for scoring andsignsof wear. If any
lobe is scored or worn, replace the
cam assembly.

Inspect the breaker plate assem
bly for signs of distortion. In addi
tion, inspect the stationarysub-plate
for worn nylon contactbuttons. Re
place the breaker plate assemblyif
it is defective.

The breaker point assembly and
condenserif so equipped should
be replacedwheneverthe distributor
is overhauled.

Inspect all electrical wiring for
fraying, breaks, etc., and replace
any that are not in good condition.

Check the distributor base for
cracksor other damage.

Check the diaphragm housing,
bracket and rod for damage.Check
the vacuum line fitting for stripped
threads or other damage. Test the
vacuumfittings, caseand diaphragm
for leakageas explainedunder "Dis
tributor Tests." Replace all defec
tive parts.

The breaker point assemblycon
sists of the stationary point bracket
assembly, breaker arm and the
primary wire terminal.

Breaker points should he in
spected,cleanedandadjustedas nec-S
essary.Breaker points can hecleaned
with chloroform and a stiff bristle
brush. Replace the breaker point

CONDITION IDENTIFICATION CAUSED BY

Wet, sludgy deposits. Excessive oil entering combustion
chamber through worn rings and
pistons, excessiveclearancebetween
valve guides and stems, or worn or
loose bearings.

Dry, black, fluffy de-
posits.

Incompletecombustioncausedby too
rich a fuel-air mixture or by a defec
tive coil, breaker points or ignition
cable.

OVERHEATING

W h it e, b u r ned, or
blistered insulator
nose and erodedelec-
trodes.

Inefficient enginecooling, or engine
overheatingcausedby improperigni
tion timing, wrong type of fuel, loose
spark plugs, or too hot a plug, low
fuel pump pressure.

CONDITIONS

Rusty brown to gray-
ish-tanpowderdeposit
and minor electrode
erosion.

Regular or unleadedgasoline.

FOULING

White, powdery de-
posits.

Highly leadedgasolines.

Hard, bakedon black
carbon.

Too cold a plug. Weak ignition, de
fective fuel pump, dirty air cleaner,
too rich a fuel mixture.

Hardand scratchy Formedwhenfine sandparticlescom
bine with anti-knock compoundsin
the fuel. Most common industry
areas.The plugs cannot be cleaned.

Deposits, accumulatedafter a long
periodof misfiring, suddenlyloosened
when normal combustion chamber
depositsare restoredafter new plugs
are installed. During a high speed
run these deposits are thrown into
the plug. B1005-E
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FIG. 28-Cleaning Spark Plug
Electrode

FIG. 29-Spark Plug Inspection
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CONDITION ‘ CAUSED BY

BURNED

Any discoloration other than a frostedslate
grey shall be consideredasburnedpoints.

TRANSFER OR PITTING

Incorrect alignment.
Incorrect voltage regulator setting.
Radio condenserinstalled to the distributor

side of the coil.
Ignition condenserof improper capacity.
Extendedoperationof theengineat speeds

other than normal.
B 1443-B

FIG. 30-Breaker Point Inspection

assembly if the contacts are badly
burned or excessivemetal transfer
betweenthe points is evident Fig.
30. Metal transfer is considered
excessivewhen it equals or exceeds
the gap setting.

SECONDARY WIRING

Wipe the wires with a dampcloth
and check for fraying, breaks, etc.
Replace any wires that are not in
good condition.

COIL
Wipe the coil with a damp cloth

and check for any cracks or other
defects.

9-18
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DUAL ADVANCE DISTRIBUTORS
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1 Description and Operation 9-19 3 Removal and Installation 9-21
2 In-Car Adjustments andRepairs 9-19 4 Major Repair Operations 9-22

DESCRIPTION AND OPERATION

The dual advance distributor
Figs. 1 and2 hastwo independent
ly operatedsparkadvancesystems.A
centrifugal advance mechanism is
located below the stationary sub-
plate assembly,anda vacuum oper
ated spark control diaphragm is
locatedon the side of the distributor
base.As speedincreases,thecentrif
ugal weights causethe cam to ad
vance or move ahead with respect
to the distributor drive shaft. The
rate of advance is controlled by

calibratedsprings.
The vacuum advancemechanism

hasaspring-loadeddiaphragmwhich
is connected to the breaker plate.
The spring-loadedside of the dia
phragm is airtight andis connected
through a vacuum line to the car
buretor throttle bore. When the
throttle plates open, the distributor
vacuumpassageis exposedto mani
fold vacuum,which causesthe dia
phragm to move againstthe tension
of the spring. This action causesthe

movable breaker plate to pivot on
the stationarysub-plate.The breaker
point rubbing block, which is posi
tioned on the opposite side of the
camfrom the pivot pin, then moves
againstdistributor rotation and ad
vancesthesparktiming. As themov
able breaker plate is rotated from
retard position to full advanceposi
tion, the dwell decreasesslightly.
This is becausethe breaker point
rubbing block and the cam rotate
on different axes.

LUBRICATING WICK

DISTRIBUTOR SHAFT -

IN-CAR ADJUSTMENTS AND REPAIRS

BREAKER POINT AND
CONDENSER REPLACEMENT

CONVENTIONAL IGNITION
SYSTEM DISTRIBUTOR

Removal
1. Removethe distributor capand

the rotor.

2. Disconnectthe primary and the
condenser wires from the breaker
point assembly.

3. Remove the breaker point as
sembly and condenser retaining
screws. Lift the breaker point as
sembly and condenser out of the
distributor.

Installation

1. Place the breakerpoint assem
bly and the condenserin position
and install the retaining screws. Be
sureto place the ground wire under
the breaker point assembly screw
farthestfrom the breakerpoint con
tacts Figs. 3 and4.

ADVANCE
ADJUSTING BRACKET

WEIGHT SPRING ...-‘

lAM ASSEMBLY

/
I ISTR I

COIL HIGH TENSION-.._
WIRE TERMINAL

WEIGHT

FIG. 1 -Centrifugal Advance Mechanism

FIBER-STOP

VACUUM FITTING

STATIONARY
SUB-PLATE

FIG. 2-Vacuum Advance Mechanism
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LINK SPRING CLIP

CONDENSER WIRE

VACUUM DIAPHRAGM

GROUND WIRE

CONDENSER

.1
DISTRIBUTOR HOUSING

FIG. 4-Breaker Plate Installed-Pivotless Points

2. Align and adjust the breaker
point assemblyby following thepro
cedurein Part 9-1.

3. Connect the primary and con
denser wires to the breaker point
assembly.

4. Install the rotor and the dis
tributor cap.

TRANSISTOR IGNITION
SYSTEM DISTRIBUTOR

Removal

1. Removethe distributorcap, the
rotor, and the dust cover.

2. Disconnectthe distributor-tran
sistor wire from the breaker point
assembly.

3. Remove the retaining screws
from the breaker point assembly
and lift the breaker point assembly
out of thedistributor.

Installation

1. Place the breakerpoint assem
bly in position and install the re
taining screws.Be sure to place the
groundwire under thebreakerpoint
assembly screw farthest from the
breakerpoint contacts Fig. 3.

2. Align and adjust the breaker
point assemblyby following the pro
cedurein Part 9-1.

3. Connectthe distributor-transis
tor wire to the breakerpoint assem
bly.

4. Install the dust cover, the rotor,
and the distributor cap.

VACUUM DIAPHRAGM
REPLACEMENT
CONVENTIONAL AND
TRANSISTOR IGNITION
SYSTEM DISTRIBUTORS

Removal
1. Removethe distributor cap,the

rotor, and the dust cover if so
equipped.

2. Remove the vacuum line from
thediaphragmfitting.

3. Remove the spring clip that
securesthe diaphragm link to the
movablebreakerplate.

4. Remove the diaphragm retain
ing screwsand slide the diaphragm
out of the distributor.

Installation
1. Slide the diaphragm into the

openingin the distributor and place
the link in its position.

2. Install the spring
cures the diaphragm
movable breaker plate
the diaphragmretaining

3. Install the vacuum
diaphragmfitting.

4. Install
equipped,
tributor cap.

BREAKER PLATE AND SUB-
PLATE REPLACEMENT
CONVENTIONAL IGNITION
SYSTEM DISTRIBUTOR

Referto Figs. 3 and 4 for thecor
rect location of parts.

Removal
1. Removethedistributor cap and

the rotor.

clip that se
link to the

and install
screws.
line on the

the dust cover if so
the rotor, and the dis

2. Remove the breaker point as
sembly, the condenser,and thevac
uum diaphragm.

3. Working from the inside of the
distributor, pull the primary wire
through the openingin the distribu
tor.

4. Removethe spring clip, the flat
washer,andthe spring washersecur
ing thebreakerplateto the sub-plate.

& Remove the sub-plate retain
ing screws and lift both plates out
of thedistributor.

Installation
1. Place the breakerplate in posi

tion on thesub-plate.
2. Install the spring washer, the

flat washer,and the spring clip that
securesthe breakerplate to the sub-
plate.

3. Install the sub-platehold down
screws the ground wire should be
underthe sub-platehold downscrew
near theprimarywire openingin the
distributor.

4. Working from the inside of the
distributor, push the primary wire
through the openingin the distribu
tor.

5. Install the breakerpoint assem
bly, thecondenser,and the vacuum
diaphragm.

6. Install the rotor and thedistrib
utor cap.

TRANSISTOR IGNITION
SYSTEM DISTRIBUTOR

The transistor ignition system dis
tributor does not have a condenser.
It does have a lubricating wick on
the breaker point assemblyrubbing

9-20

SUB PLATE/> BREAKER POINT AND
CONDENSER PLATE

DIAPHRAGM LINK

BREAKER POINT ASSEMBLY
B 2274-A

FIG. 3-Breaker Plate Installed-Pivot-Type Points

CONDENSER WIRE I
BREAKER POINT ASSEMBLY

B 2275-A
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block. With the exception of these
two items, Fig. 3 shows the correct
location of parts.

Removal
1. Removethe distributor cap, the

rotor, and the dust cover.
2. Remove the breaker point as

sembly and the vacuum diaphragm.
3. Working from the inside of the

distributor, pull the distributor-
transistorwire through the opening
in the distributor.

4. Removethe spring clip, the flat
washer,and the spring washersecur
ing the breaker plate to the sub-
plate.

5. Removethe sub-plateretaining
screwsandlift both platesout of the
distributor.

Installation
1. Place thebreakerplate in posi

tion on the sub-plate.
2. install the spring washer, the

flat washer,and the spring clip that
securesthe breakerplate to the sub-
plate.

3. Install the sub-platehold down
screws the ground wire should be
underthe sub-platehold down screw
near the distributor-transistorwire
openingin the distributor.

4. Working from the inside of the
distributor, push the distributor-
transistorwire through the opening
in the distributor.

5. Install the breakerpoint assem
bly and the vacuum diaphragm.

6. Install the dust cover, the rotor,
and thedistributor cap.

CAM AND CENTRIFUGAL
ADVANCE MECHANISM
REPLACEMENT
CONVENTIONAL AND
TRANSISTOR IGNITION
SYSTEM DISTRIBUTORS

Removal
1. Removethedistributor cap,the

rotor, and the dust cover if so
equipped.

2. Working from the inside of the
distributor, pull the primary or dis
tributor-transistor wire through the
opening in the distibutor.

3. Remove the breaker point and
condenserplate retaining screwsand
lift the plate assembly out of the
distributor.

4. Mark one of the distributor
weight springsand its brackets.Also
mark one of the weights and its
pivot pin.

5. Carefully unhook and remove
the weight springs.

6. Lift the lubricating wick from
the cam assembly.Remove the cam
assembly retainer and lift the cam
assembly off the distributor shaft.
Removethe thrust washer.

7, Remove the weight retainers
and lift the weights out of the dis
tributor.

Installation
1. Fill the grooves in the weight

pivot pins with distributor cam
lubricant.

2. Position the weights in the dis
tributor the marked weight is
placed on the marked pivot pin
and install the weight retainers.

3. Place the thrust washeron the
shaft.

4. Fill the grooves in the upper
portion of the distributor shaft with
distributor cam lubricant.

5. Install the cam assembly. Be
sure that the markedspring bracket
on the cam assembly is near the
marked spring bracket on the stop
plate. Placea light film of distributor
cam lubricant on the distributor cam
lobes. Install the retainer and the
wick. Saturatethe wick with SAE
lOW engineoil.

6. Install the weight springs. Be
sure that the marked spring is at
tachedto themarkedspringbrackets.

7. Install the breaker point and
condenserplate assembly.

8. Working from the inside of the
distributor, push the primary or
distributor-transistor wire through
the openingin the distributor.

9, Install the dust cover if so
equipped,the rotor, andthedistrib
utor cap.

ADJUSTMENTS

Refer to Part 9-1, Section 3 for
the adjustmentprocedures.

U REMOVAL AND INSTALLATION
REMOVAL

1. On a conventionalignition sys
tem, disconnect the primary wire
at the coil. On a transistor ignition
system, disconnect the distributor-
transistorleadfrom thequickdiscon
nect. Disconnect the vacuum ad
vanceline at the distributor. Remove
the distributor cap.

2. Scribea mark on the distributor
body and engine block indicating
the position of the body in the block,
and scribe anothermark on the dis
tributor body indicating the position
of the rotor. These marks can be
used as guides when installing the
distributor in a correctly timed
engine.

3. Remove the distributor hold
down cap screwand clamp. Lift the
distributor out of the block.

Do not rotate the crankshaft
while the distributor is removed,

INSTALLATION

1. If the crankshaft was rotated
while the distributor was removed
from the engine, it will be necessary
to time the engine.Rotatethecrank
shaft until No. 1 piston is on TDC
after the compressionstroke. Align
the TDC mark on the timing pointer
with the timing pin on thecrankshaft
damper. Position the distributor in
theblock with the rotor at the No. 1
firing position.

Make sure the oil pump inter
mediate shaft properly engages
the distributor shaft. It may be
necessaryto crank the engine with
the starter, after the distributor
drive gear is partially engaged,
in order to engage the oil pump
intermediate shaft.

Install, but do not tighten, the re
taining clamp and screw. Rotate the
distributor body counterclockwise
until thebreakerpoints arejust start
ing to open. Tightenthe clamp.

2. If the crankshafthas not been
rotated,position thedistributor in the
blockwith the rotor aligned with the
mark previously scribedon the dis
tributor body, and the markson the
distributor body and engine block
in alignment. Install the retaining
clamp.

3. Install the distributor cap.
4. On a conventionalignition sys

tem, connectthe primary wire to the
coil. On a transistor ignition system,
connectthe distributor-transistorlead
to the quick disconnect.

5. Check the ignition timing with
a timing light andadjustif necessary.
Connectthe vacuumline, and check
the advance with the timing light
when the engineis accelerated.

or it will be necessaryto time the
engine.



GROUP 9-IGNITION SYSTEM

MAJOR REPAIR OPERATIONS

RETAIN E R-35 1825

-WEIGHT-12188
THRUST WASHER-

12179

To perform the operations in
this section, it will be necessaryto
removethe distributor from the car
and install it in a vise.

BENCH DISASSEMBLY
The distributor assemblyis shown

in Fig. 5.

CONVENTIONAL IGNITION
SYStEM DISTRIBUTOR

1. Removethe rotor.
2. Disconnecttheprimary and the

condenserwires from the breaker
point assembly.

3. Remove the breaker point as
sembly and condenser retaining
screws. Lift the breaker point as
sembly and condenserout of the
distributor.

4. Removethe spring clip that se
cures the diaphragm link to the
movablebreakerplate.

5. Remove the diaphragm retain
ing screws and slide the diaphragm
out of the distributor.

6. Working from the inside of the
distributor, pull the primary wire
through the opening in the distrib
utor.

7. Remove the spring clip, the flat
washer, and the spring washer se
curing the breaker plate to the sub-

8. Remove the sub-plate retain
ing screws and lift both platesout
of the distributor.

9. Mark one of the distributor
weight springsand its brackets.Also
mark one of the weights and its
pivot pin.

10. Carefully unhook and remove
the weight springs.

11. Lift the lubricating wick from
the camassembly.Removethe cam
assemblyretainer and lift the cam
assembly off the distributor shaft.
Removethe thrust washer.

12. Remove the weight retainers
and lift the weights out of the dis
tributor.

13. Remove the distributor cap
clamps.

YI

jfftV

Tool-T52L-1213 1-CAD

61036-B

FIG. 6-Gear Pin Removal or
Installation

be used again, mark the gear and
the shaft so that the pin holes can
be easily aligned for assembly.Re
move the gear roll pin Fig. 6, and
then remove the gear Fig. 7.

15. Remove the shaft collar roll
pin Fig. 8.

16. Invert the distributor andplace
it on a support plate in a position
that will allow the distributor shaft
to clear the supportplate and press
the shaft out of the collar and the
distributor housingFig. 9.

17. Remove the distributor shaft
upper bushingFig. 10. Invert the
distributor and remove the lower

9-22

SPRING-12191 or 12192

PIN-12145 LOWER BUSHING COLLAR

OILER-12135---------- -- 12132

CLAMP-12144

HOUSING-12 130

WE IGHT-12 188

WEIGHT RETAINER-379023

CAM ASSEMBLY-12210

RETAINER-12177

STATIONARY SUB-PLATE-12151

MOVEABLE BREAKER PLATE-12151

BREAKER POINT ASSEMBLY-12171

CONDENSER-12300

UPPER BUSHING
12120

12370

CLAMP-
FT-12175 12144

‘""--SPRING-12191 or 12192

GASKET

LUBRICATING WICK 12133

-SPRING WASHER-372395

FLAT WASHER-372396

CALIBRATING WASHERS 7
VACUUM CONNECT 014

GROUND WIRE-12264

-PRIMARY WIRE-12216

FIG. 5-Typical Dual Advance Distributor
B2265- A

14. If the gear and shaft are to

bushing in a similar manner.

FIG. 7-Gear Removalplate.



PART 9-2 - DUAL ADVANCE DISTRIBUTORS

B 1038- B

FIG. 8-Collar Retaining Pin
Removal or Installation

TRANSISTOR IGNITION
SYSTEM DISTRIBUTOR

1. Removetherotor and the dust
cover.

2. Disconnectthe distributor-tran
sistor lead from the breaker point
assembly.

3. Remove the retaining screws
from thebreakerpoint assemblyand
lift the breaker point assemblyout
of the distributor.

4. Removethe spring clip that se-
curesthe diaphragmlink to themov
able breakerplate.

5. Remove the diaphragm retain
ing screws and slide the diaphragm
out of the distributor.

6. Working from the
distributor, pull the
transistor wire through
in the distributor.

inside of the
distributor--

the opening

*Drift
Arbor

Press Ram

12132-H

4:
B 2276-A

FIG. 10-Upper Bushing Removal

7. Follow steps 7-17 under "Con
ventional Ignition System Distribu
tor".

BENCH ASSEMBLY

ORIGINAL SHAFT AND GEAR

Conventional Ignition System
Distributors

1. Oil the new upper bushing, and
position it on the bushing replacer
tool. Install the upper bushing Fig.
11. When the tool bottoms against
the distributor base, the bushing will
be installed to the correct depth.

Arbor Press
Ram

- Too!-
7L-12120-A

I

Invert the distributor and install the
lower bushing in a similar manner.

2. Burnish thebushingto theprop
er size Fig. 12.

3. Oil the shaft and slide it into
the distributor body.

4. Place the collar in position on
the shaft and align the holes in the
collar and the shaft, then install a
new pin. Install the distributor cap
clamps.

5. Check the shaft end play with
a feeler gauge placed between the
collar andthe baseof the distributor.
If the end play iS not within specifi
cations,replacethe shaft andgear.

6. Attach the distributor shaft sup
porting tool to the distributor.
Tighten the backing screw in the
tool enough to remove all shaft
end play.

7. Install the assemblyin a press.
Pressthe gearon the shaft Fig. 13,
using the marks made on the gear
and shaft as guides to align the pin
holes.

8. Remove the distributor from
the press. Install the gear retaining
pin Fig.6.

9. Positionthe distributor in avise.
Fill the grooves in the weight pivot

B1044- B

1TooI-T52L-I2137CA

9-23

BUSHING

TooI-12 132

T58L-12132-8

FIG. 1 2-Burnishing Bushing
1043 -C

/1

PRESS ON
DISTRIBUTOR

BASE
Tool -T57L- 12390-A

Detail 3

Too!-T57L- 12390-A
Detail I

FIG. 9-Shaft Removal

TIGHTEN SCREW
ENOUGH TO
REMOVE ALL

SHAFT END PLAY

FIG. 11 -Upper Bushing FIG. 1 3-Original Shaft and
Gear InstallationInstallation



GROUP 9-IGNITION SYSTEM

pins with a distributor cam lubricant.
10. Positionthe weightsin the dis

tributor the markedweight is placed
on the markedpivot pin and install
the weight retainers.

11. Placethe thrust washeron the
shaft.

12. Fill the grooves in the upper
portion of the distributor shaft with
distributor cam lubricant.

13. Install the cam assembly. Be
sure that the markedspring bracket
on the cam assembly is near the
marked spring bracket on the stop
plate. Placea light film of distributor
camlubricanton the distributor cam
lobes. Install the retainer and the
wick. Saturate the wick with SAE
lOW engineoil.

14. Install the weight springs. Be
sure that the marked spring is
attached to the marked spring
brackets.

15. Placethebreakerplate in posi
tion on the sub-plate.

16. Install the spring washer, the
flat washer,and the spring clip that
securesthebreakerplate to the sub-
plate.

17. Install the sub-platehold down
screws the ground wire should be
under the sub-platehold down screw
near the primary wire opening in
the distributor.

18. Working from the inside of
the distributor, push the primary
wire throughthe opening in the dis
tributor.

19. Slide the diaphragm into the
openingin the distributor and place
the link in its position.

20. Install the spring clip that se
curesthe diaphragmlink to themov
able breaker plate and install the
diaphragmretaining screws.

21. Place the breakerpoint assem
bly and the condenserin position
and install the retaining screws. Be
sure to place the groundwire under
the breaker point assembly screw
farthestfrom the breakerpoint con
tacts. Align and adjust the breaker
point assemblyby following thepro
cedurein Part 9-I.

22. Connectthe primary and con
denser leads to the breaker point
assembly.

23. Install the rotor and the dis
tributor cap.

Tool-T57L- 12390-A,
3

DRILL /, INCH
HOLE THROUGH

SHAFT

FIG. 14-New Shaft and Gear
Installation

sary the centrifugal and vacuum
advanceRefer to Part 9-1.

Transistor Ignition System
Distributor

1. Follow steps 1-16 under "Con
ventional Ignition System Distribu
tor."

2. lnstall the sub-platehold down
screws the ground wire should be
underthe sub-platehold down screw
near the distributor-transistorwire
openingin the distributor.

3. Working from the inside of the
distributor, push the distributor-
transistor wire through the opening
in the distributor.

4. Slide the diaphragm into the
opening in the distributor and place
the link in its position.

5. Install the spring clip that se
curesthe diaphragmlink to themov
ablebreakerplateandthediaphragm
retaining screws.

6. Place the breaker point assem
bly in position and install the re
taining screws.

7. Align and adjust the breaker
point assemblyby following thepro
cedurein Part 9-1.

8. Connect the distributor-tran
sistor wire to the breakerpoint as
sembly.

9. Checkand adjust if necessary
the centrifugal and vacuumadvance
Refer to Part 9-1.

10. Install the dust cover and the

NEW SHAFT AND GEAR

Conventional and Transistor
Ignition Distributor

The shaft and gear are placed as
an assembly.One part should not
he replaced without replacing the
other. Referto Fig. 5 for thecorrect
locationof the parts.

1. Follow steps 1, 2, and 3 under
"Installing Original Shaft and Gear
-ConventionalIgnition System Dis
tributor."

2. Attach the distributor shaft sup
porting tool to the distributor and
install the assemblyin a vise. Insert
a 0.002-inch-feeler gauge between

B 1387-C the backing screw and the shaft.
Tighten the backing screw on the
tool enoughto removeall shaft end
play. Removethe feeler gauge and
allow the shaft to rest on the back
ing screw. Slide the collar on the
shaft. While holding the collar in
place against the distributor base
Fig. 14, drill a ½-inch hole
through the shaft using the access
opening in the collar as a pilot.

3. Position the gearon the end of
the shaft. Install the assemblyin a
press.

4. With the backing screw on the
support tool tightened enough to
removeall end play, press the gear
on the shaft to the specified distance
from the bottom face of the gear to
the bottom face of the distributor
mounting flange Fig. 14. Drill a
½-inch hole through the shaft using
the hole in the gearas a pilot.

5. Removethedistributor from the
press and remove the support tool.
Install the collar retaining pin Fig.
8 and the gear retaining pin Fig.
6.

6. On a conventionalignition sys
tem distributor, complete the as
sembly by following steps 8 thru 24
under "Installing Original Shaft and
Gear-ConventionalIgnition System
Distributor."

On a transistor ignition system
distributor, complete the assembly
by following steps 8-16 under "In
stalling Original Shaft and Gear-
Conventional Ignition System Dis
tributor" and steps 2-10 under "In
stalling Original Shaft and Gear-
Transistor Ignition System Distrib

9-24

Tool-

TIGHTEN SCREW
ENOUGH TO

24. Check and adjust if neces rotor. utor."



PART
9.3

DISTRIBUTOR
GENERAL

DIMENSIONS

ADVAN CE CHARACTERISTICS continued

VACUUM ADVANCE. Set the test standto 0° at 1000
rpm and 0 inches of vacuum.

Distributor Advance Vacuum Inches
rpm Degrees of Mercury

1000 2-5 8
1000 4-7 10
1000 5½-8’/2 14

Maximum Advance Limit 8½0

SPARK PLUGS

CONDENSER

IGNITION TIMING

ADVANCE CHARACTERISTICS

COIL

SPECIAL TOOLS

SPECIFICATIONS

9-25

ConventionalIgnition System
Breaker Arm Spring Tension
Contact Spacing Inches -
Dwell Angle at Idle Speed

Ounces 17-20
0.0l4-0.0l6
26°-28’/°

TransistorIgnition System
Breaker Arm Spring Tension Ounces 17-20
Contact Spacing Inches 0019-0.021
Dwell Angle at Idle Speed 22°-24°

Shaft End Play With Distributor
Removed Inches 0.022-0.032

Gear Location Dimension, From Bottom of Gear
to Bottom of Mounting Rib Inches 071-3.077

Capacity Microfarads 0.21-0.25
Minimum Leakage Megohms 5
Maximum Series ResistanceOhms 1

Type Autolite BF-42
Size 18mm.
Gap inches 0.032-0.036
Torque ft-lbs. l5-20’

*When a new spark plug is installed in a new replacementcylin
der head, torque the spark plug to 20-30 ft-lbs.

RecommendedSetting 6°BTDC
For altitude operation, and/or to obtain optimum engine per
formance and fuel economy, the initial ignition timing may be
advanced 50 over the "normal" setting No further improve
ment in engine performance or fuel economy will be achieved
by advancing beyond this point Advance the timing progres
sively until engine detonation spark knock is evident under
actual roadtest acceleration Retard the timing until the detona
tion spark knock is eliminated If the individual requirements
of the ear and/or the use of sub-standard fuels dictate, the
initial timing may have to be retardedfrom the recommended
setting to eliminate detonation spark knock If retiming is
necessary,it should be done progressively and not to exceed
2°BTDC.

Conventional Ignition System

Primary ResistanceOhms’ 140-154 75° F.
Secondary Resistance Ohms - - 8000-880075° F.
AmperageDraw

Engine Stopped 4.5
Engine Idling 2.5

Primary Circuit Resistor 130-1.40 75° F.

TransistorIgnition System
Primary ResistanceOhms: - .0.226-0.25275° F.
SecondaryResistanceOhms’ - - .4900-568075° F.
Amperage Draw

Engine Cranking 4.0
Engine Idling 5.0

Primary Circuit Resistor
Emittor 0.30-0.36 75° F.
Collector 0.39-0.4775° F.
Base 7.00-9.0075° F.

Note: The advance characteristicsgiven apply to the
distributor with the indicated number only. The
distributor number is stamped on the distribu
tor housing or on a plate attached to the dis
tributor housing.

Conventional Ignition System Distributor No. C5AF-
12127-C and Transistor Ignition System Distributor
No. C5SF-12127-B.

CENTRIFUGAL ADVANCE. Set the test stand to 0°
at 250 rpm and 0 inches of vacuum.

Distributor Advance Vacuum Inches
rpm Degrees of Mercury
450 l%-2Y 0
500 3’/2-4’/a 0
800 5/4-6/4 0

1600 9-lO 0
2000 l0/-l2 0

DESCRIPTION

Breaker point aligning tool
Breaker point spring tension scale
Bushing burnisher
Bushing remover
Bushing installer
Distributor holding clamp
Distributor testers

Drive gear installing fixture
Drive gear locating gauge
Drive gear remover kit
Ignition scopes

Tach-dwell tester
Timing lightMaximum Advance Limit 13°

TOOL NO.
KD-lll orTK-419-A

l2l51
12132

12 132-A
T57L-12120-A
T58F-12132-B

RE-236
RE-14 16

TS7L-l2390-A
T57l-l2390-A5

TS2L- I 2390-CAD
RF-27-55
RF-651
RF-881

RF-27-44
13-07
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2 Common Adjustments and Repairs 10-6

This part covers general fuel sys- attachedto the carburetor.The basic PART NO. PREFIX PART NO. SUFFIX

tern diagnosis, tests, adjustmentand part number for all carburetors is
repair procedures.In addition, the 95 10. To procurereplacementparts,
cleaning and inspectionprocedures it is necessaryto know the part No.
are covered, prefix and suffix and, in somecases,

For fuel systemcomponentremov- the design changecode Fig. 1.
al, disassembly, assembly, installa- Always refer to the Master Parts
tion, major repair procedures and Catalog for parts usage and inter-
specifications,refer to the pertinent changeabilitybefore replacing a car-
part of this group. buretor or a component part for a

The carburetoridentification tag is carburetor.
DESIGN CHANGE

YEAR, MO NTH AND WEEK

B2266 -A

FIG. 1 -Carburetor Identification
Tag

fl DIAGNOSIS AND TESTING

FUEL TANK, LINES AND FILTER
Water and dirt that accumulate

in the fuel tank can causea restricted
fuel line or filter and malfunction of
the fuel pump, or carburetor. Con
densation, which is the greatest
source of water entering the fuel
tank, is formed by moisture in the
air when it strikes the cold interior
walls of the fuel tank.

If the accumulationof sedimentin
the filter is excessive,the fuel tank
should be removed and flushed. and

the line from the fuel pump to the
tank should be blown out.

Leakagein the fuel inlet line can
causelow vacuum,pressureand vol
rime conditions, and loss of fuel.

A restricted fuel tank vent can
cause low fuel pump pressure and
volume, and may, in someinstances,
result in collapsed inlet line hoses
or a collapsed fuel tank.

FUEL PUMP
Incorrect fuel pump pressureand

low volume flow rate are the two

most likely fuel pump troubles that
will affect engine performance.Low
pressurewill cause a lean mixture
and fuel starvation at high speeds
and excessive pressure will cause
high fuel consumptionand carbure
tor flooding. Low volume will cause
fuel starvation at high speeds.

Tests for fuel pump static pres
sure and fuel volume are necessary
to determinethat the fuel pump is in
satisfactorycondition.

If both the fuel pump volume and

10-1

PART 10-1 PAGE
.10-1 10-26

10-28

10-31



GROUP 10-FUEL SYSTEM

pressure are within specifications
Part 10-6 andthe pump and lines
are in satisfactorycondition, a vac
uum test is not required.

If thepumpvolume is low, but the
pressureis within specifications, a
fuel pump capacity test must be
made with the filter removed.If the
pump volume meets specifications
with the filter removed, replace the
filter. If the pump volume is still be
low specifications,repeat the capac
ity test, using an auxiliary fuel sup
ply. If the pump volume still does
not meet specifications, replace the
pump. If the pump does meet speci
fications, there is a restriction in the
fuel supply from the tank or the tank
is not venting properly.

The tests are performed with the
fuel pump installed on the engine
and engine temperature stabilized.
Make certain the replaceable fuel
filter element has been changed
within the recommended mainte
nance mileage interval. When in
doubt, install a new filter prior to
performing the tests. A clogged or

restrictedfilter is often the causeof
fuel system malfunction.

PRESSURE TEST

1. Remove the air cleaner assem
bly. Disconnect the fuel inlet line at
the carburetor. Usecare to prevent
combustion due to fuel spillage.

2. Connect a pressure gauge, pet-
cock and flexible hose Fig. 2 be
tween the carburetorinlet connector
and the fuel inlet line connector.

3. Position the flexible hosein the
petcock so that the fuel can be ex
pelled into a suitable container Fig.
2 for the capacityvolume test.

4. Operate the engine. Vent the
system into the containerby opening
the hose restriotor momentarily be
fore taking a pressurereading.

5. Operatethe engineat 500 rpm.
After the pressurehas stabilized, it
should be to specification Part 10-
6.

CAPACITY VOLUME TEST

Perform this test only when the
fuel pump pressureis within specifi
cations Part 10-6.

FIG. 2-Fuel Pump Pressure and
Capacity Tests

1. Operate the engine at 500 rpm.
2. Open the hose restrictor and

expel the fuel into the container Fig.
2 while observing the time required
to expel one pint; then, closethe pet-
cock. At least one pint of fuel
should be expelled within the speci
fied time limit.

3. Removethe test equipment, and
connectthe fuel inlet line to the car
hit retor.

FUEL PUMP, TANK AND LINES TROUBLE DIAGNOSIS GUIDE

LOW FUEL PUMP
PRESSURE OR VOLUME

Diaphragm stretchedor leaking. Fuel line crackedor broken.
Fuel pump diaphragm spring Fuel pump valvesimproperlyseat-

is weak. ing.
Rockerarm or eccentric worn or Dirt in fuel tank and/or lines.

undersize. Fuel tank vent restricted.
Excessiveclearancebetweenrock- Diaphragm ruptured.

er arm and fuel pump link. Main body retainingscrewsloose.
Fittings looseor cracked. Fuel filter clogged low volume.

HIGH FUEL PUMP
PRESSURE OR VOLUME

Diaphragm spring too strong or Pump link has no free play
improper spring. frozen.

Diaphragm surface too tight Pump diaphragm vent hole
over-tensioned, plugged or omitted.

LOW FUEL PUMP
VOLUME WITH
NORMAL PRESSURE

Fuel filter clogged. Restriction in fuel supply line to
Fuel pump to carburetorinlet line fuel pump.

obstructed, crimped or leaks.

F ELFUEL PUMP LEAKS U
Diaphragm defective. Threadson fittings stripped.
Fittings loose. Body cracked.

F LE KS OILUEL PUMP A
Fuel pump retaining bolts loose. Pump diaphragmpull rod oil seal
Mounting gasket defective, defective.

F 0 SUEL PUMP N I E

Rockerarm or eccentricworn. Diaphragm pull rod bumper pad
Mounting bolts loose, defective.
Rocker arm spring is weak or

broken.

FUEL TANK AND/OR
INLET LINE HOSES
COLLAPSED

Fuel tank vent restricted.

10-2

Fuel Outlet Hose

Fuel
Container

FUEL INLET PORT
FUEL INLET LINE TO CARBURETOR

B2075-A



PART 10-1 -GENERAL FUEL SYSTEM SERVICE

CARBURETOR

Dirt in the fuel and air passages,
improper idle adjustments, and im
proper fuel level are the major
sourcesof carburetortroubles.

TESTS

Accelerating Pump Discharge.

1. Removethe air cleaner.

2. Openthe primary throttle plates
and observe the fuel flow from the
acceleratingpump dischargenozzles.
If the system is operating correctly,
a quick, steady streamof fuel will
flow from the dischargenozzles.

Power Valve. A power valve
must not be replaced unless it is
leaking sufficiently to causean un
adjustable rough engine idle con
dition. Fuel accumulation in the
power valve cover does not neces
sarily indicate a defective power
valve. Fuel vapors will he drawn
into the vacuum side of the power
valve and condenseduring periods
of deceleration. Leakage in the
power valve area can he causedby
an improperly tightenedcover or de
fective gaskets. Any gasket sealing
defect must be correctedbefore the
power valve is replaced.

Power valve leakage that causes
an unadjustable rough engine idle
condition can he diagnosed,in most
instances,by the fact that the idle
mixture needlesmust he nearly, or

completely, seatedin orderto obtain
a relatively smooth engineidle con
dition. If power valve leakage is
suspected,the following test proce
dure must be performed:

1. Removethecarburetorfrom the
intake manifold and invert it.

2. Removethe glass bowl from the
fixture Fig. 3. Fill the bowl half-
full of water. Install the bowl on the
fixture.

3. Connect a line from the vac
uurn pump to the fitting on top of
the fixture. Insert the large OD end
of the wand into the tube and attach
the other end of the tube to the
fitting on the side of the fixture. Slip
the rubber gasket furnished with
the tool over the small OD end of
the wand. Hold this end againstthe
power valve vacuum pick-up port.

4. Look for bubble formations in
the waterin the bowl. A continuous
streamof bubbles indicates leakage
through the power valve diaphragm
or gasket, or the coveror gasket.

If leakage is encountered, the
power valve; power valve gasket,
cover, and cover gasket should be
replaced one at a time with a new
part and the test repeated until the
source of leakagehas been found.
If the leakagecan not be found, the
gasket seats are damaged and the
defective parts should be replaced.

A few bubbles may be noticed
immediately upon attachingthe vac
uum line. The bubbling should stop
within approximately 15 secondsor
after the air hasbeenremovedfrom
the system. If no bubblesare seen,
the power valve, gaskets,and cover
are sealing properly.

Secondary Vacuum System.
Vacuum is transmitted from thesec
ondary throttle control vacuumtube
through passagesin the air horn, air
horn mounting gasket, and main
body area behind the secondaryop
erating diaphragm. The diaphragm
spring, ball check and a vacuum

bleed in the ball check seat located
in the vacuum passagein the dia
phragm housing controls the rate
at which thesecondarythrottle plates
are allowed to open high vacuum
or close low vacuum.

With the engineoperatingtemper
ature stabilized and the air cleaner
removed, check the secondary sys
tem:

1. Position the transmission se
lector lever in neutral. Start the en
gine. Open the throttle gradually
from the fully-closed to the fully-
openposition. Hold the throttle fully
open for 5 secondsbefore allowing
the throttle to close, andobservethe
operation of the secondary throttle
lever. To prevent injury due to
combustion back-lash thru the
carburetor air horn, do not posi
tion any part of the body head,
hands, etc. near the top of the
carburetor air horn when check
ing the seconda?ysystem.

2. If the secondary throttle lever
doesn’t open fully as the throttle
reachesthe maximum open position,
air leakageat the diaphragmor the
air horn mounting gasket may be
causing the malfunction. Tighten
the air horn and secondary dia
phragm retaining screws.Check the
secondary throttle plate operating
rod for binds. Check the secondary
vacuum tube to make certain it is
properly positioned.

3. Gradually open and close the
throttle and observethe actionof the
secondarythrottle lever. If the sec
ondary throttle lever doesn’t fully
open and close, the trouble may be
caused by an air leak where the
secondaryvacuum tube fits into the
air horn, air leakage between the
secondarydiaphragm housing cover
and the housing,air leakagebetween
the air horn andmain body, the sec
ondary diaphragm return spring is
too stiff, a restrictedvacuum pick-up
tube, secondarythrottle plateswedg
ed in the barrelsor a bent secondary
throttle shaft.

CARBURETOR DIAGNOSIS GUIDE

FLOODING OR
LEAKING CARBURETOR

racked c
Defective
High fuel
Fuel inlet

arhuretor body.
main body gasket.
level or float setting.
needlenot seatingprop-

erly or worn
Ruptured

phragm.
Excessive

needle and/or seat.
accelerating pump dia

fuel pump pressure.

10-3

CONNECT TO Tool-T57L-9904-A,
VACUUM PUMP Detail 17 B1228-B

FIG. 3-Power Valve Test

CONTINUED ON NEXT PAGE
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CARBURETOR DIAGNOSIS GUIDE Continued

HARD STARTING

Improper starting procedurecaus- Improper carburetor gasket and
ing a floodedengine, spacercombination.

Improper carburetorfuel level. Incorrectsetting of chokethermo
Improper idle adjustments. static spring housing.
Sticking or incorrectly seatingfuel Choke1inkge or plate binding.

inlet needle. Restrictions or air leaks in the
Incorrect fuel pump pressure. chokevacuumor hot air passages.

STALLING

ENGINE HOT OR COLD Incorrect throttle linkage adjust
ment to carburetor.

Incorrect idle fuel mixture. Cloggedair bleedsor idle passages.
Engineidle speedtoo slow fast or Defective fuel pump.

cold idle adjustments.
Dirt, water or ice in fuel filter. ENGINE HOT ONLY
Positive crankcaseventilation sys

tern malfunctioning, or restricted. Improperly adjusted or defective
Fuel lines restrictedor leaking air, carburetordashpöt.
Fuel tank vent restricted. Idle compensatormalfunctioning.
Leaking intake manifold or car- Coolant control thermostatdefec

buretor gaskets. five.
Carburetor icing cold, wet or Excessive looseness of throttle

humid weather. shaft in bores of throttle body.

ROUGH ID1.E

Positive crankcaseventilation sys- Fuel inlet needlenot seatingprop-
tern malfunctioning,or restricted. erly, or worn needle or seat.

Incorrect idle mixture adjustment. Power valve leaking.
Idle compensator,malfunction. Restrictedair bleeds.
Idle adjusting needles grooved, Worn or damagedmain metering

worn, or otherwisedamaged. jet.
Idle air bleeds restricted. Accelerating pump dischargeball
idle air or fuel passagesrestricted, check and/or weight not seating
Idle dischargeholes restricted, properly.
Idle dischargeholes not in proper Fuel pump pressuretoo low, or

relation to throttle plates. excessive.
Excessive dirt in air cleaner. Fuel siphoning from secondary
High or low fuel level or float main fuel system.

setting. Restriction in main fuel passage.

POOR ACCELERATION

Poor accelerationcomplaints fall and the manifold caused by loose
under one of three headings: the mountingbolts or defectivegasket.
engine is sluggish on acceleration, Air leak at the throttle shaft
the engine stalls when accelerated, causedby a worn throttle shaft.
or the engine hesitatesdr develops Acceleratingpump diaphragmde
a flat spot when accelerhted.Poor fective.
acceleration is causedby either an
excessivelylean or rich mixture on Incorrectacceleratingpump stroke

accelerationanddefectsor improper adjustment.

adjustmentsin the ignition system. Acceleratingpump elastomervalve
not seatingon acceleration.

Restriction in the accelerating

A LEAN MIXTURE ON pump dischargepassage.

ACCELERATION CAN BE Mcelerating pump dischargeball
CAUSED BY: checkor weight not coming fully off

its seat, or failing to seat properly
Low fuel pump pressure. on the reversestroke of the pump
Sticking fuel inlet needle. diaphragm.
Low fuel level or float setting. Air leak at the acceleratingpump
Restriction in main fuel passage. cover causedby a defective gasket
Air leak between the carburetor or warped pump cover.

CONTINUED ON NEAT PAGE
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CARBURETOR DIAGNOSIS GUIDE Continued

_____________

10-5

Defectivesecondarydiaphragmor
air horn mounting gasket leakage.

Air leakwheresecondaryvacuum
pick-up tube fits into air horn, be
tween air horn and main body, or
between the secondary diaphragm
housing cover and housing.

Secondarythrottle plates wedged
in barrels.

Bent secondary throttle shaft.
Secondarythrottle plate operating

rod binding, or disconnectedfrom
secondarydiaphragm or secondary
throttle lever.

Secondaryvacuum probe restrict
ed or not properly positioned.

Defectivepower valve.

A RICH MIXTURE ON
ACCELERATION CAN BE
CAUSED BY:

Excessivefuel pump pressure.
High fuel level or float setting.
Fuel inlet needlenot seatingprop

erly or worn needleand/orseat.
Malfunctioning automaticchoke.
Excessively dirty air cleaner.
Incorrectacceleratingpump stroke

adjustment.
Power valve leakage.
Restricted air bleeds.
Worn or damagedmain metering

jet.
Accelerating pump ball check

and/or weight not seating properly.

POOR ACCELERATION
Continued

INCONSISTENT ENGINE
IDLE SPEED

Fast idle screw contacting low shaft in bores of throttle body.
step of cam at curb idle. Improperly adjusted or defective

Incorrect throttle linkage adjust- carburetordashpot.
ment to carburetor. Incorrectly installed throttle plates.

Binding or sticking throttle link- Idle compensatormalfunctioning.
age or acceleratorpedal. Positive crankcaseventilation sys

Sticking carburetor throttle shaft. tem malfunctioning.
Excessive looseness of throttle Sticking fuel inlet needle.

AUTOMATIC CHOKE
SLOW WARM-UP,
ON TOO OFTEN

Thermostatic choke setting too ing in air horn.
rich. Defective coolant thermostat.

Choke linkage sticking or binding. Restricted coolant line at carbu
Incorrect choke linkage adjust- retor.

ment. Chokeheatinlet tube restricted.
Choke plate misaligned or bind-

SEVERE TRANSMISSION
ENGAGEMENT AFTER
COLD ENGINE START

Carburetorfast idle speedsetting highest step of fast idle cam.
too high. Binding or sticking throttle linkage

Throttle operatingon starting step or acceleratorpedal.

SURGING CRUISING
SPEEDS TO TOP SPEEDS

Clogged main jets. Cloggedfilter screen.
Improper size main jets. Distributor vacuum passageclog-
Low fuel level or float setting. ged.
Low fuel pump pressureor vol- Power valve not opening.

u me.

REDUCED TOP SPEED

Float setting too high or too low, in barrels.
Fuel pump pressureor volume too Bent secondarythrottle shaft.

high or too low. Secondarythrottle plate operating
Improper size or obstructedmain rod binding.

jets. Secondary vacuum passage ball
Faulty choke operation. check sticking on its seat.
Air leakwheresecondaryvacuum Secondaryvacuum pick-up tube

pick-up tube fits into air horn and restrictedor not properly positioned.
main body; or air leakage between Power valve spring weak, or
the secondary diaphragm housing power valve restricted.
cover and housing or the air horn Restrictedair bleeds.
mounting gasket. Restrictionin main fuel passages.

Secondarydiaphragmreturnspring Excessivedirt in air cleaner.
too stiff. Throttle plates not fully open.

Secondarythrottle plates wedged
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U COMMON ADJUSTMENTS AND REPAIRS

CARBURETOR

The fuel level float adjustment
dry and the secondary throttle
plateadjustmentsareperformedonly
as bench adjustments.

The automatic choke plate clear
ance pull-down and fast idle cam
linkage adjustment,automatic choke
thermostatic spring housing adjust
ment and the accelerating pump
strokeadjustmentcan be performed
with the carburetoron the benchor
in the car.

The fuel level float adjustment
wet, idle fuel mixture and idle
speed adjustments,and the anti-stall
dashpot adjustment are performed
only with thecarburetorinstalled in
the car.

FLOAT ADJUSTMENT DRY

The dry float fuel level adjustment
is a preliminary adjustment only.
The final float adjustment must be

FIG. 6-Choke Plate Clearance Pull-Down Adjustment

madeafter thecarburetoris mounted
on the engine.

1. Remove the air horn.
2. With the float raised and the

fuel inlet needle seated, check the
distance betweenthe top surfaceof
the main body and the top surface
of the float for conformance to
specifications.Takethe measurement
at a point ½ inch from the free end
of the float and n; inch in from
the side of the float adjacentto the
inside wall of the fuel bowl. If the
cardboard gauge is used,, place the
float gaugein the corner of the en
larged end sectionof the fuel bowl
Fig. 4. The gauge should touch
the float near the end, but not on
the end radius.Depressthe float tab
to seatthe fuel inlet needle.The float
height is measuredfrom the gasket
surface of the main body with the
gasket removed. If necessary,bend
the tab on the float to bring the
setting within the specified limits.
This should provide the proper fuel
level.

SECONDARY THROTTLE
PLATE ADJUSTMENT

plates closed.
2. Turn the secondary throttle

shaft lever adjusting screw out
counterclockwise Fig. 5 until
the secondarythrottle plates stick in
the throttle bores.

3. Turn the screw in clockwise
until the screwjust contactsthesec
ondarylever:

4. Turn the screw in clockwise
the specified distance Part 10-6.

AUTOMATIC CHOKE PLATE
CLEARANCE PULL-DOWN
AND FAST IDLE CAM
LINKAGE ADJUSTMENT

1. If the air cleaner, heaterhose
andmounting brackethavenot been
removed previously, remove them
from the carburetor.

2. Bend a specified size Part 10-
6 wire gaugetool at a 90° angle,
approximately½ inch from its end
Fig. 6.

3. Remove the choke thermostat
ic spring housing if it has not been
removed. Block the throttle about
half-open so that the fast idle cam
does not contactthe fast idle adjust
ment screw.

10-6

ADJUST NUT TO OBTAIN
SPECIFIED CLEARANCE
BETWEEN CHOKE PLATE

AND AIR HORN

FLOAT SHOULD JUST
TOIJCH AT THIS POINI B2288-A

FIG. 4-Fuel Level Float
Adjustment Dry

LEVER IN COLD CHOKE POSITION’
I

O.03o Inch Gouge B2289.A

-

SECONDARY T....,....... B1257-A

FIG. 5-Secondary Throttle
Plate Adjustment 1. Hold the secondary throttle 4. insert the bent end of the
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THERMOSTATIC SPRING HOUSING INDEX MARK

gaugebetweenthe lower edgeof the
piston slot andthe upper edgeof the
right hand slot in the choke housing
Fig. 6, andpull the chokecounter-
shaft lever counterclockwise until
the gauge is snug in the piston slot.
Hold the wire gauge in place by ex
erting light pressureon the counter-
shaft lever, and adjust the choke
plate clevis pull-down adjusting
nut to obtain the specified clearance
Part 10-6 betweenthe front of the
choke plate and the air horn Fig.
6.

5. Install the choke thermostatic
spring housing and gasket. Install
the housing retainer and the retain
ing screws.

6. Position the fast idle rpm ad
justment screwon the index mark of
the fast idle cam Fig. 7.

7. Turn the choke thermostatic
cover 90° rich counterclockwise
and check the clearancebetweenthe
front of the choke plate and the air
horn Fig. 7. Adjust the clearance
to specification Part 10-6, if re
quired. Turn the fast idle cam lever
adjusting screw clockwise in
ward to increase the clearance
and counterclockwise outward
to decreasethe clearance. Make
certain the fast idle screw remains
on the index mark kickdown
step of the fast idle cam during

the adjustment procedure.
8. Set the choke thermostatic

housing to the specified index mark.
Tighten the housingclamp retaining
screws. Install the heater hose and
mountingbracket on the carburetor.
Adjust the engineidle speedandidle
fuel mixture, and the dashpot.

AUTOMATIC CHOKE
THERMOSTATIC SPRING
HOUSING ADJUSTMENT

1. If the heaterhose and mount
ing bracket, and the carburetorair
cleanerassemblyhavenot beenpre
viously removed,removethem from
the carburetor.

2. Loosen the thermostaticspring
housing clamp retaining screws. Set
the spring housing to the specified
Part 10-6 index mark Fig. 8
and tighten the clamp retaining
screws.

3. Install the heater hose and
bracketon thecarburetorandtighten
the bracket retainingscrews.If other
carburetoradjustments are not re
quired, install the carburetor air
cleanerassembly.

FUEL LEVEL FLOAT
ADJUSTMENT WET

The dry bench float fuel level
settings are preliminary adjustments

FIG. 8-Automatic Choke
Thermostatic Spring Housing
Adjustment

performed during carburetor over
haul procedureson the bench.These
settings are used as a guide only;
therefore, a final check and adjust
ment of the wet fuel level should
be made as follows:

1. Operatethe enginefor 30 min
utesat 1200 rpm to normalizeengine
temperatures,and place the car on
a flat surface as near level as pos
sible. Stop the engine.

2. Remove the carburetor air
cleaner assemblyand anchor screw
if they have not been previously
removed, the carburetor air horn
assemblyand gasket.

3. Temporarily place the air horn
gasket in position on the carburetor
main body and start the engine. Let
the engine idle for severalminutes,
then removethe air horn gasket.

4. While the engine is idling, use
a standard depth scale to measure
the vertical distance from the top
machinedsurface of the carburetor
main body to the level of the fuel
in the fuel bowl Fig. 9. The meas
urement must be made at least ¼
inch away from any vertical surface
to assure an accurate reading, be
causethe surfaceof the fuel is con
cave higher at the edges than in
the center. Caremust be exercised
to measurethe fuel level at the point
of contactwith the fuel. Referto the
specifications Part 10-6 for the
correctfuel level wet setting.

5. If any adjustment is required,
stop the engine to minimize the
hazard of fire due to fuel spray
when the float setting is disturbed.
To adjust the fuel level, bend the

10-7

1,,,,,ugSPECIFIED CLEARANCE SIZE

CHOKE HOUSING INDEX MARK B2291-A

/
THERMOSTATIC SPRING HOUSING

POSITIONED 90C RICH

FIG. 7-Fast Idle Cam Linkage Adjustment
B2290 .A
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float tab contacting the fuel inlet
valve upward in relation to theorig
inal position to raise the fuel level,
and downwardto lower it. Eachtime
an adjustmentis madeto the float tab
to alter the fuel level, the engine
must be startedandpermitted to idle
for at least three minutes to stabi
lize the fuel level. Check the fuel
level after each adjustment until
the specifiedlevel is achieved.

6. Install the new air horn gasket
andthecarburetorair horn assembly.

7. Checkthe idle fuel mixture and
the idle speedadjustment, and the
carburetor dashpot. Adjust the
carburetoras required.

8. Install the anchorscrewandthe
air cleanerassembly.

IDLE FUEL MIXTURE AND
IDLE SPEED ADJUSTMENTS

The engineidle speedis adjusted
to settings for a hot engine, and a
cold engine fast idle speed during
chokeoperation.With the air cleaner
removedmake the idle adjustments
in the following sequence:

INITIAL IDLE MIXTURE
SETTING

Initially set the idle mixture by
turning the idle mixture screws
needles inward clockwise until
lightly seated;then, turn the screws
outward counterclockwise the
specified turns Part 10-6 Fig.
10. Do not turn the needlestight
ly against their seats as this may

Set the parking brake. It is neces
sary to inactivate the vacuum
power unit to keep the parking
brake engagedwhen the engine is
running during the adjustment
procedures.

3. ‘rur on the headlamps.It is
necessaryto place the alternator
under a load condition in this
manner in order to obtain the
specified engine idle speed during
the adjustment procedure. Place
the transmission selector lever in
drive range. Check the engine idle
speed.Be sure the dashpot is not
interfering with the throttle lever
or the fast idle screw is not con
tacting the fast idle cam. Also, be
sure the hot idle compensator is
seatedto allow for proper adjust
ment.

4. Adjust the engineidle speedto
specificationsPart 10-6 by turning
the engine idle speed screw inward
to increasethe speed or outward to
decreasethe speedFig. 11.

5. Turn each idle mixture needle
inward until engine rpm begins to
drop, due to the lean mixture Fig.
11; then turn each needleoutward
until the rpm increasesand then
beginsto drop, due to the rich mix
ture, then turn the needles inward
for maximum engine rpm and
smoothness.The needlesshould be
turned approximately the same
amount. The final setting may vary
about 1/2 turn difference between
needles.

6. After the correct engine idle

FIG. 11 -Accelerating Pump Stroke and Engine Idle
Speed Adjustment Points

10-8

ADJUSTING NEEDLES

FIG. 10-Idle Fuel
Adjustment

82293- A

Mixture

FIG. 9-Fuel Level Float
Adjustment Wet

groove the ends. If the needle is
damaged, it must be replaced be
fore a satisfactory fuel mixture
can be obtained.

ENGINE IDLE SPEED
AND MIXTURE HOT

1. Operatethe enginefor 30 min
utes at approximately 1200 rpm to
stabilize engine temperatures.On a
car with an air conditioner, oper
ate the air conditioner for 20 min
utes before setting the engine idle
speed.The engine idle speedis ad
justed with the air conditioner
operating.

2. Allow the throttle to drop back
to the normal idle speed position.
Attach a tachometerto the engine.
Remove the vacuum line from the
vacuumpower unit of the automat
ic vacuum release parking brake
assembly,and plug the vacuumline.

RETAINER CLIP

RATING PUMP STROKE NO. 4 NO. 3
d

ACCELERATING PUMP ACCELERATING PUMP NO. 2 NO. 1 ENGINE IDLE SPEED SCREW
LINK OPERATING ROD 82294-A



FAST IDLE ADJUSTING SCREW

I NDEX MAR K

FIG. 1 2-Engine Fast Cold
Engine Idle Speed Adjustment

mixture has been obtained, check
the idle speedby placing the trans
mission selector lever in neutral
and manually opening and closing
the throttle. Position the selector
lever in drive range, then check and
adjust the idle speedto specification
Part 10-6, if necessary.Shut off
the engine.

The final engine idle speed may
be varied to suit the conditions
under which the car is to be oper
ated,

ENGINE FAST COLD ENGINE
IDLE SPEED

The adjusting screw on the right
side of the carburetor Fig. 12 con
tacts one edge of the fast idle cam.
The cam permits a faster engine idle
speed for smoother running when
the engine is cold during choke op
eration. As the choke plate is moved
through its range of travel from the
closed to the open position, the fast
idle cam pick-up lever rotates the
fast idle cam. Each position on the

FIG. 1 3-Anti-Stall Dashpot
Adjustment

10-9

ment is made with the carburetor
air cleanerassemblyremoved from
the carburetor.With the engineidle
speedand idle mixture properly ad
justed, and the engine at normal
operating temperature, loosen the
anti-stall dashpotlock nut Fig. 13.

2. Hold the throttle in the closed
position and depress the plunger
with a screwdriverblade.Check the
clearancebetweenthe throttle lever
and the plunger tip with a feeler
gauge of the specified clearance
Part 10-6 dimension. Turn the
anti-stall dashpot, in its bracket, in
a direction to provide the specified
clearance between the tip of the
plunger and the throttle lever.
Tighten the lock nut to securethe
adjustment.

3. Place the transmissionin neu
tral, andturn off the engine.Connect
the vacuumline to the vacuumpow
er unit of the automatic vacuum
releaseparking brakeassembly.

THROTTLE LINKAGE
ADJUSTMENTS

The throttle linkage adjustments
are covered in Group 7.

U CLEANING AND INSPECTION

CARBURETOR

The cleaning and inspection pro
ceduresin this section are for a com
plete carburetor overhaul; therefore,
for partial carburetor overhaul or
parts replacement, follow the per
tinent cleaning or inspection pro
cedure.

Dirt, gum, water or carbon con
tamination in the carburetor or the

exterior moving parts of the car
buretorare often responsiblefor un
satisfactory performance. For this
reason,efficient carburetiondepends
uponcarefulcleaningandinspection.

The cleaning and inspection of
only those parts not included in the
carburetor overhaul repair kit are
coveredhere. All gasketsand parts
included in the repair kit should
be installed when the carburetoris

assembledand the old gasketsand
parts should be discarded.

Wash all the carburetorparts ex
cept the accelerating pump dia
phragm, the power valve, the sec
ondaryoperatingdiaphragm,andthe
anti-stall dashpotassembly in clean
commercial carburetorcleaning sol
vent. If a commercialsolvent is ‘not
available, lacquer thinner or de
naturedalcohol may be used.

PLUNGER
DEPRESSED

FAST IDLE CAM B2295.A

82296 .A
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fast idle cam permits a slower idle
rpm as engine temperature rises
and choking is reduced.

1. Manually rotate the fast idle
cam Fig. 12 until the fast idle
adjusting screw restsadjacentto the
shoulderof the highest stop screw
aligned with arrow mark on the
cam.

2. Start the engine, and turn the
fast idle adjusting screw inward or
outward as required to obtain the
specified fast idle rpm Part 10-6.

3. Remove the tachometerif the
idle fuel mixture does not require
adjustment. If the idle fuel mixture
requiresadjustment,leave the tach
ometerinstalledso that the idle speed
can be checked after the idle fuel
mixture has been adjusted.

ACCELERATING PUMP
STROKE

The primary throttle shaft lever
overtravel lever has 4 holes and
the accelerating pump link has 2
holes Fig. 11 to control the ac
celerating pump stroke for various
ambienttemperaturesand operating
conditions of the engine.

The acceleratingpump strokead
justment is madewith thecarburetor
air cleanerassemblyremoved from
the carburetor.

The accelerating pump operating
rod should be in the specified Part
10-6 hole in the overtravel lever
and the inboard hole hole closest
to the pump plunger in the ac
celeratingpump link Fig. 11. To
release the rod from the retainer
clip, press the tab end of the clip
toward the rod; then, at the same
time, press the rod away from the
clip until it is disengaged.

ANTI-STALL DASHPOT

1. The anti-stall dashpot adjust-
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Rinse the parts in keroseneto re
move all tracesof the cleaning sol
vent, then dry them with compressed
air. Wipe all parts that can not be
immersed in solvent with a clean,
soft, dry cloth. Be sure all dirt, gum,
carbon,and other foreign matter are
removed from all parts.

Force compressedair through all
passagesof the carburetor. Do not
usea wire brush to clean any parts,
or a drill or wire to clean out any
openingsor passagesin the carbu
retor. A drill or wire may enlarge
the hole or passage,changing the
calibration of the carburetor.

Checkthe choke shaftfor grooves,
wear and excessive looseness or
binding. Inspect the choke plate for
nicked edges and for ease of oper
ation and free it if necessary.

Check the throttle shafts in their
boresfor excessiveloosenessor bind
ing and checkthe throttle plates for
burrs which preventproper closure.

Inspect the main body, air horn,
nozzle bars and booster venturi
assemblies,choke housingand ther
mostaticspring housing,power valve
cover, acceleratingpump cover, and
the secondary operating diaphragm
cover for cracks.

Checkthe floats for leaksby hold
ing them under water that hasbeen
heatedto just below the boiling point.
Bubbleswill appearif thereis a leak.
If a float leaks, replace it. Replace
the float if the arm needle contact
surface is grooved. If the floats are
serviceable,polish the needlecontact
surfaceof the arm with crocuscloth
or steelwool. Replacethe float shafts
if they areworn.

Replaceall screws and nuts that
have stripped threads. Replace all
distorted or broken springs.

Inspectall gasketmating surfaces
for nicks and burrs. Repair or re
place any parts thathavea damaged

gasketsurface.
Inspect the idle tubes in each

nozzle bar assembly. If they are
plugged, bent, or broken,replacethe
booster venturi and nozzle bar as
sembly.

Inspectthe rubberboot of the anti-
stall dashpotfor proper installation
in the grooveof the stem bushing.
Check the stem movement for
smooth operation. Do not lubricate
the stem. Replacetheassemblyif it
is defective.

FUEL PUMP

MAINTENANCE

Referto Group 19 for the recom
mendedmaintenancemileage inter
val.

Clean the fuel pump body with
a cloth. Clean the filter housing in
solvent. Inspect the fuel pump for
cracksor damage.Inspectthemount
ing flange for distortion. Lap the
distortedflange, if necessary.Inspect
the rocker arm spring, pin, and the
rockerarm for wear, cracksor dam
age. The rocker arm spring, pin
and the rocker arm are the only
fuel pump components that are
replaceable. If any other fuel
pump components are damaged
beyond repair, replace the fuel
pump.

AIR CLEANER

MAINTENANCE

Referto Group 19 for the recom
mendedair cleaner assemblymain
tenancemileage interval.

REMOVAL AND
INSTALLATION

Refer to Part 10-3, Section 2 for
the air cleanerassemblyremovaland
installation procedures.

FILTER ELEMENT

The filter elementmust never be
cleanedwith a solvent or cleaning
solution. Also, oil must not be
added to the surfaces of the filter
element or air cleaner body.

Therearetwo proceduresthat can
be used to clean the air filter ele
ment. One methodis performedwith
the useof compressedair. The other
is performedby tapping the element
on a smooth,horizontal surface.

Compressed Air Method. Direct
a streamof compressedair through
the elementin the directionopposite
that of the intake air flow, that is
from the inside outward. Extreme
care must be exercisedto prevent
rupture of the element material.

Tapping Method. Hold the ele
ment in a vertical position andtap it
lightly against a smooth, horizontal
surface to shake the dust and dirt
out. Do not deform the element or
damage the gasket surfaces by
tapping too hard, Rotate the filter
after each tap until the entire outer
surfacehasbeencleaned.

Inspection. Hold the filter in front
of a back-up light and carefully in
spect it for any splits or cracks. If
the filter is split or cracked, replace
it.

BODY AND COVER

Clean the air cleaner body and
the cover with a solvent or com
pressedair. Probe the air cleaner
body at the positive crankcase
ventilation systeminlet connection
to assure removal of deposits.
Wipe the air cleanerdry if a solvent
is used.Inspectthe air cleanerbody
and cover for distortion or damage
at the gasket mating surfaces. Re
place the cover or body if they are
damagedbeyondrepair.
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DESCRIPTION

The Ford 4-V carburetor Figs.
1, 2, and 3 has two main assem
blies; the air horn, and the main
body.

The air horn assembly, which
servesas the main body cover, con
tains the choke plate, the hot idle
compensator,the vents for the fuel
bowls, the secondarythrottle control
vacuum tube, and the automatic
choke clean air pick-up tube. A
rubber hose and steel tube connects
the clean air pick-up tube to the
automaticchokeheatchamberin the
right exhaustmanifold.

The primary and secondarythrot
tle plates, the acceleratingpump as
sembly, the power valve assembly,
the secondary operating diaphragm
assembly,and the fuel bowls are in
the main body. The automaticchoke
housingis attachedto the main body.

The two primary front barrels
each contain a main and booster
venturi, main fuel discharge, ac
celeratingpump discharge,idle fuel

/
CHOKE ASSEMBLY

._.-SECONDARY

L VACUUM
PICK-UP TUBE

DASHPOT ASSEMBLY

B2297.A

discharge, and a primary throttle
plate.

The two secondaryrear barrels
eachhavea main fuel discharge,and
a vacuumoperatedthrottle plate.

OPERATION
FUEL INLET SYSTEM

A separatefuel bowl is provided
for the primary,andsecondarystages
Fig. 4. The fuel first enters the
primary fuel bowl through the fuel
inlet. A drilled passagethrough the
right side of the main body connects
the fuel bowls. The pressurein the
two fuel bowls is balancedby means
of a pressure equalizing chamber
built into the left side of the main
body. Two baffles in the internal fuel
equalizerpassagebetween the pri
mary and secondaryfuel bowls per
mit propercontrol andbalanceof the
metering forces within each fuel
bowl.

The amount of fuel entering a
B2298 -A fuel bowl is regulatedby the distance

the fuel inlet needle is raisedoff its

BARRELS

fl DESCRIPTION AND OPERATION

CHOKE CLEAN AIR
PICK-UP TUBE

SECONDARY BOWL VENT

VENT

HOT IDLE
COMPENSATOR

PLATE

CHOKE SHIELD

PRIMARY BOWL VENT

ACCELERATING
PUMP ASSEMBLY

FIG. 1 -Top View-Air Horn Installed

CHOKE

SECONDARY BARRELS

POWER VALVE
VACUUM PICK-UP

POWER VALVE

FIG. 2-Bottom View
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PRIMARY
FUEL BOWL-......
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seat and by fuel pump pressure.
Movement of the fuel inlet needle
in relation to the seat is controlled
by the float and lever assembly
which rises and falls with the fuel

the filter screento replacethat being
used.

A retracting clip is attachedto the
fuel inlet needleandhooks over the
tab of the float assembly.This clip
assures reaction of the fuel inlet
needleto anymovementof the float.

A wire-type retainer prevents
movementof the float shaft within
the guides on each side of the fuel
bowl. The retainer fits into a groove
on the inlet needle seat. The ends
of the retainer are hooked over
grooveson oppositeends of the float
shaft.

A torsion damper spring is lo
catedOn the float shaft, betweenthe
inboardend of the float retainer and
the float shaft guide in the fuel bowl.
The short end of the spring rests
under the float lever, and the long
end of the spring rests against the
inner face of the fuel bowl.

The torsion spring tension resists
and absorbsfuel pump pressurepul
sations and movementQf the fuel in

B2299.A the bowl due to driving conditions.
This assuresproperregulation of the
fuel inlet needle which rises and
falls with the fuel level in the bowl.

The fuel filter screen,located be
low the inlet needle seat, prevents
the entranceof foreign matter.

The primary and secondary fuel
bowls are vented externally at all
times. In addition, both the primary
and secondary fuel bowls are in
ternally vented into the air cleaner.
The standpipepitot tubesin the pri
mary and secondary internal vent
tube openings raise the level of the
internal vent openingsabove theex
ternal vent openings.This provides
the necessary pressure differential
for properevacuationof the gaseous
vapors through the external vent
during a hot soak period.

An integral anti-splashwasher is
located on top of each fuel inlet
needle.

AUTOMATIC CHOKE
SYSTEM

The choke plate, located in the
air horn above the primary barrels,
when closed, provides a high vac
uum above as well as below the
throttle plates. With a vacuumabove
the throttle plates, fuel will flow
from the main fuel system as well
as from the idle fuel system. This
provides the extremely rich fuel
mixture necessaryfor cold engine

B2300.A
operation.

10-12

BALANCE TUBES

HOT IDLE COMPENSATOR BY-PASS

/CONDARY FUEL BOWL

7
SECONDARY NOZZLE BAR

AND BOOSTER VENTURI

FUEL BOWL PRESSURE
EQUALIZER CHAMBER

level. When the fuel in the fuel bowl
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ers the fuel inlet needle to a posi
tion where it restricts the flow of
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LEVER

ADJUSTING NUT-

linked to a thermostaticchoke con
trol mechanismmountedon the main
body Fig. 5.

The linkage between the choke
lever andthe throttle shaft is design
ed so that the choke plate will parti
ally open when the accelerator is
fully depressed.This permits unload
ing of a flooded engine.

The automatic choke is equipped
with a bi-metal thermostaticspring
and a vacuumpiston Fig. 5. The
bi-metal thermostaticspring mecha
nism winds up when cold and un
winds when warm. When the engine
is cold, the thermostatic spring,
through attaching linkage, holds the
choke piston upward and the choke
plate in a closedposition prior to en
gine start. Manifold vacuum chan
neled througha passagein the choke
control housing, draws the choke
vacuum piston downward, exerting
an openingforce on the choke plate.

When the engineis started, mani
fold vacuum, acting directly on the
piston locatedin the choke housing,
immediately moves the plate against
the tensionof the thermostaticspring
to a partially open position to pre
vent stalling.

As the engine continues to oper
ate, manifold vacuum draws heated
air from the exhaustmanifold heat
chamber.The amount of air entering
the choke housing is controlled by
restrictionsin the air passagesin the
carburetor.

The warmed air entersthe choke
housing and heats the thermostatic
spring,causingit to unwind. The ten-

I _.THERMOSTATIC SPRING

sion of the thermostaticspring grad
ually decreasesas the temperatureof
the air from the heatchamberrises,
allowing the choke plate to open.
The air is exhaustedinto the intake
manifold.

When the engine reachesits nor
mal operatingtemperature,the ther
mostatic spring exerts tensionon the
choke plate forcing it to the full
open position. In this position, the
choke piston it at its lowest point in
the cylinder. Slots in thepiston cham
ber wall allow sufficient air to bleed
past the piston and into the intake
manifold, causing a continual flow
of warm air to passthroughthe ther
mostatic spring housing. The spring
thus remains heatedand the choke

VACUUM

plate remains fully open until the
engine is stopped and allowed to
cool.

The choke rod actuatesthe fast
idle cam during choking. Steps on
the edgeof the fast idle cam contact
the fast idle adjusting screw which
permits a fasterengineidle speedfor
smootherrunningwhen the engineis
cold. As the choke plate is moved
through Its rangeof travel from the
closed to the open position, the
choke rod rotatesthe fast idle cam.
Each step on the fast idle cam per
mits a slower idle rpm as engine
temperaturerises and choking is re
duced.

During the warm-up period, if the
engine should reach the stall point
due to a lean mixture, manifold vac
uum will drop considerably.The ten
sion of the thermostaticspring then
overcomesthe loweredvacuum act
ing on the choke piston, and the
chokeplate will be moveàtowardthe
closed position, providing a richer
mixture to help prevent stalling.

The linkage between the choke
lever and the throttle shaft is de
signed so that the choke plate will
partially open when the accelerator
pedal is fully depressed.This permits
unloadingof a floodedengine.

IDLE FUEL SYSTEM

The difference in pressurebetween
the fuel bowls andthe idle discharge
ports forcesfuel throughthe primary
andsecondaiystageidle fuel systems.

Primary Stage. Fuel flows from
the primary stage fuel bowl through
the main jet and into the bottom of
the main well Fig. 6.
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From the main well, the fuel flows
up throughthe idle tube andthrough
a short diagonalpassagein theboost
er venturi assembly into the idle
passagein the main body. A cali
brated restriction, at the upper tip
of the idle tube, metersthe flow of
fuel.

Air entersthe idle, systemfrom the
air bleed which is located directly
above the idle tube. The air bleed
also acts asa vent to preventsiphon
ing at off-idle or high speedsand
when the engineis stopped.The fuel
and air pass down a diagonal pas
sage in the booster venturi and
through a calibrated restrictor. Ad
ditional air is bled into the system
through an air bleed located at the
bottomof the diagonalpassagewhere
the fuel enters the idle passagein
the main body.

Fuel flows down the idle passage
in the main body pasttwo idle trans
fer holes. The idle transferholes act
as additional air bleeds at curb idle.
The fuel then flows pastthe pointed
tip of the adjusting needle which
controls the idle fuel dischargein the
primary stage. From the adjusting
needle chamber, the fuel flows
through a short horizontal passage
and is dischargedbelow the primary
throttle plates.

During off-idle when the primary
throttle plate is moved slightly past
the idle transferholes, eachhole be
gins dischargingfuel as it is exposed
to manifold vacuum.As the primary
throttle plate is opened still wider
and engine speed increases,the air
flow through the carburetoris also
increased.This createsa vacuumin

HOT IDLE COMPENSATOR

the boosterventuri strong enoughto
bring the primary stage main fuel
systeminto operation.Fuel flow .from
the primary idle fuel system begins
tapering off as the main fuel system
begins dischargingfuel.

Hot Idle CompensatorSystem.
A thermostatically controlled hot
idle compensatoris located on the
air horn above the secondaryboost
er venturis Fig. 7. At carburetor
high inlet air temperatures,the hot
idle compensatorwill openand allow
air to bypass the throttle plates
througha passagein theair horn and
main body andenterthe intakemani
fold. This improvesidlç stability and
minimizes the effect of fuel vapor
ization which results in excessively
rich idle mixtures.

SecondaryStage.Fuel flows from
the secondarystagefuel bowl through
the main jet and into the bottom of
the main well Fig. 6.

From the main well, the fuel flows
up throughthe idle tube andthrough
a short diagonalpassagein theboost
er venturi assembly and then into
the idle passagein the main body. A
calibrated restriction, at the upper
tip of the tube, meters the flow of
fuel.

Fuel flows down the idle passage
in the main body, past two transfer
holes above the closedthrottle plate,
and flows through a meteredrestric
tion into a short horizontal passage
where it is dischargedinto the sec
ondary barrel below the closed
throttle plate. The transfer holes act
as air bleeds at idle. The secondary
idle fuel system continues discharg
ing fuel until the secondarymain fuel
system comes into operation.

Air is introducedinto the second
ary stage idle fuel system from the

idle air bleed, locateddirectly above
the idle tube.The air bleed also acts
as a vent to preventsiphoningin the
idle fuel system at high speedsand
when the engineis stopped.

ACCELERATING SYSTEM

Upon accelerating, the air flow
through the carburetorrespondsal
most immediately to the increased
throttle opening. There is, however,
a brief interval before the fuel,
which is heavier than air, can gain
speedand maintain the desiredbal
anceof fuel and air. During this in
terval, the acceleratingsystem Fig.
8 supplies fuel until the other sys
tems can once again provide the
propermixture.

When the throttle is closed, the
diaphragm return spring forces the
diaphragm toward the cover, draw
ing fuel into the chamber through
the inlet. The inlet has an Elastomer
valve which uncoversthe inlet hole
to admit fuel from the fuel bowl
and covers the inlet hole when the
accelerating pump is operated to
prevent the fuel from returning to
the bowl. A discharge weight and
ball check prevents air from enter
ing from the dischargenozzle when
fuel is drawn into the diaphragm
chamber.

When the throttle is opened, the
diaphragm rod is forced inward,
forcing fuel from the chamberinto
the discharge passage. Fuel under
pressureforces the pump discharge
weight and ball off their seat and
fuel passesthrough the accelerating
pump dischargescrewand is spray
ed into each main venturi through
dischargeports.

An air bleed in the wall of the
acceleratingpump fuel chamberpre
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raw fuel. The fuel and air continue
up the main well tube past another
air bleedwhich also actsas a vent to
prevent siphoning when the engine
is shut down. The fuel is discharged
into the boosterventuri where it is
atomized and mixed with the air
flowing through the carburetor.

The throttle plate controls the
amount of the fuel-air mixture ad
mitted to the intake manifold, regu
lating the speedandpower output of
the engine.

A balancetube is located in each
primary barrel directly below the
booster venturi. When decelerating,
the balancetube siphonsoff any ex
cess fuel droplets remainingaround
the edgeof the boosterventuri and
dischargesthe dropletsinto theequal
izing slots in the baseof the carbu
retor where they are mixed with the
idle fuel. The balancetube also acts
as an additional air bleedduring the
idle fuel system operation.

POWER FUEL SYSTEM

During periods of increasedroad
loads or high speedoperation, the
fuel-air ratio must-be increasedfor
added power. The added fuel re
quired during this period is supplied
by the power fuel system Fig. 10.

The power fuel system is con
trolled by manifold vacuum.

Manifold vacuum is transmitted
from an openingin the baseof the
main body, througha passagein the
main body andpower valve chamber
to the power valve diaphragm.The
manifold vacuum, acting on the

B2305-A power valve at idle speedor normal
roadload conditions,is greatenough
to hold the power valve diaphragm
down, overcomingthe tensionof the
spring on the valve stem andholding
the valve closed. When high power
operationplacesagreaterload on the
engineand manifold vacuum drops
below a predeterminedvalue, the
spring opens the power valve. Fuel
from the primary fuel bowl flows
through the power valve and into
passagesleading to both primary
stage main fuel wells. Here the fuel
is addedto the fuel from the primary
stagemain fuel system,enrichingthe
mixture.

HIGH SPEED

PRIMARY BOOSTER VENTUPI

SECONDARY BOOSTER
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vents vapor entrapment and pres
sure build-up in the diaphragm
chamber.

PRIMARY STAGE MAIN
FUEL SYSTEM

As enginespeedincreases,the air
passing through the booster venturi
createsa vacuum. The amount of
vacuumis determinedby the air flow
throughthe venturi, which in turn is
regulatedby the speedof the engine.
The difference in pressurebetween
the main dischargeport andthe fuel
bowl causesfuel to flow throughthe
main fuel system Fig. 9.

At a predeterminedventuri vac
uum, fuel flows from the primary
fuel bowl, throughthe main jets, and
into the bottom of the main well.
The fuel moves up the main well
tube past air bleed holes. Filtered
air from the high speedair bleed
entersthe fuel flow in the main well
tube throughholes in the side of the
tube.The high speedair bleedmeters
an increasingamount of air to the
fuel as venturi vacuum increases,
maintaining the required fuel-air
ratio. The mixture of fuel and air is
lighter than raw fuel and responds
faster to changesin venturi vacuum.
It also atomizesmore readily than FIG. 10-Power Fuel System
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As engine power demandsare re
duced, manifold vacuum increases.
The increasedvacuumovercomesthe
tension of the valve stem spring and
closesthe power valve.

SECONDARY THROTTLE
OPERATION AND MAIN
FUEL SYSTEM

To provide sufficient fuel-air mix
ture to operate the engine at maxi
mum power,the mixture suppliedby
the primary stage is supplementedby
an additional quantity of fuel-air
mixture from the secondary stage
Fig. 11.

This additional supply of fuel-air
mixture is delivered through the two

secondaryrear barrels of the car
buretor. The secondarystagethrottle
platesare operatedby a spring-load
ed vacuum diaphragm assemblyat
tachedto the main body and linked
to the secondarythrottle shaft.

Openingof the secondarythrottle
platesis controlled by vacuum from
the left primary boosterventuri. The
vacuum is transmitted from the sec
ondarythrottle control vacuum tube
through passagesin the air horn,
main body, andbehind thesecondary
operatingdiaphragm.

As the primary throttle platesare
opened, primary venturi vacuumin
creases.When the vacuum reachesa
predeterminedamount, it starts to
act on the secondarystageoperating

diaphragm,which in turn starts to
open the secondary throttle plates.

A ball check, locatedin the vac
uum passagein the diaphragmhous
ing, controls the rate at which the
secondarythrottle platesareallowed
to open. Any rapid increasein vac
uum which would tend to open the
secondary throttle plates too sud
denly holds the ball checkagainst its
seat. The openingof the secondary
throttle platesis slowedto arategov
erned by the amount of vacuum
passing through a bleed in the ball
seat.

As the secondary throttle plates
begin to open, fuel flows from the
secondaryfuel bowl throughthesec
ondarymain jets into the bottom of
the main well and up the main well
tubepastair bleed holes.Air is intro
ducedthroughan air bleed at the top

B2307-A of the tube. When the secondary
throttle plates are moved slightly
past the secondary transfer holes,
eachhole begins dischargingfuel as
it is exposedto manifold vacuum.As
secondary venturi vacuum is in
creased,the fuel is dischargedinto
the secondary booster venturi. Fuel
from the transferholestapersoff and
the holes act as additional air bleeds.

When decelerating,vacuum in the
primary venturi decreases,and the
secondary throttle plates begin to
close. The ball check in the dia
phragm housing passagewill unseat
when the throttle is closed quickly,
allowing the low pressureon thevac
uum sideof the diaphragmto rapidly
return to atmosphericpressure. As
the vacuumactingon the diaphragm
is lessened, the load on the dia
phragm spring will start closing tF
secondaryplates.

U IN-CAR ADJUSTMENT AND REPAIR

CARBURETOR ADJUSTMENTS

All carburetor adjustments are
covered in Part 10-1, Section 2,
"CommonAdjustmentsandRepairs."

The fuel level float adjustment
dry and the secondary throttle
plateadjustmentare performedonly
as bench adjustments.

The choke plate clearancepull-
down andfast idle cam linkage ad
justment, the automatic choke ther
mostatic spring housing adjustment,
the acceleratingpump strokeadjust
ment, and the initial idle mixture

setting can be performed with the
carburetoron the bench or installed
in the car.

The fuel level float adjustment
wet, the idle fuel mixture and idle
speed adjustments,and the anti-stall
dashpot adjustment are performed
only with the carburetorinstalled in
the car.

THROTTLE LINKAGE
ADJUSTMENTS

The throttle linkage adjustments
are covered in Group7.

REPAIRS

AIR HORN TO MAIN BODY
GASKET REPLACEMENT

1. Removethe air cleanerassem
bly Part 10-3, Section 2. Remove
the air cleaneranchorscrew.

2. Disconnectthe automaticchoke
clean air tube at the carburetor.

3. Remove the automatic choke
plate operating rod to choke lever
retainer.

4. Remove the air horn retaining
screws and lockwashers, and the
carburetoridentification tag. Remove
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the air hornand air horn gasket.
5. Install a new air horn to main

body gasket.Make sure all holes in
the new gaskethave been properly
punched and that no foreign ma
terial has adhered to the gasket.

6. Position the air horn on the
main body and gasket so that the
choke plate operating rod fits into
the opening in the choke housing
lever. Install the choke plate rod re
tainer. Usecare to prevent damage
to the secondary throttle control
vacuum tube during the air horn
installation.

7. Install the air horn retaining
screws and lockwashers and the
identification tag. Install the air
cleaneranchorscrew.

8. Connect the automatic choke
clean air tube to the carburetor,

9. Adjust the idle fuel mixture and
idle speed and the dashpot Part
10-1, Section 2.

10. Install thecarburetorair clean
er assemblyPart 10-3, Section2.

FLOAT, NEEDLE VALVE AND
SEAT, OR INLET SCREEN
REMOVAL OR REPLACEMENT

1. Removethe carburetor air horn
to main body gasket by following
steps 1 thru 4 under "Air Horn to
Main Body GasketReplacement"in
this section.

2. Removethe carburetorfloats
and the fuel inlet needle assem
blyies by following step 1 under
"Main Body Disassembly" Part
10-2. Section 4.

3. If required, removethe fuel in
let needle seats, gaskets and
filter screens by following step
2 under "Main Body Disassembly"
Part 10-2, Section 4.

4. Install the fuel inlet filters,
needle valve seats and gaskets
by following step 13 under "Main
Body Assembly" Part 10-2, Sec
tion 4.

5. Install the carburetor floats
and fuel inlet needles by follow
ing steps 14 thru 16 under "Main
Body Assembly" Part 10-2, Sec
tion 4.

6. Install the carburetor air horn
andgasketby following steps 5 thru
7 under "Air Horn to Main Body
GasketReplacement"in this section.

7. Perform a fuel level float ad
justment wet by following steps 1
thru 8 under"Fuel Level Float Ad
justment-Wet" Part 10-1, Section
2.

MAIN JET REPLACEMENT

1. Remove thecarburetorfloats,
needle valves, seats and inlet
screens by following steps 1 thru
3 of "Float, NeedleValve and Seat,
or Inlet ScreenRemovalor Replace
ment" in this section.

2. Remove the carburetor main
jets with a jet wrench.

3. Install the carburetor main
jets with a jet wrench.

4. Install the carburetor inlet
screens, needle valves, and
seats, and the carburetorfloats by
following steps4 thru 7 under"Float
Needle Valve and Seat, or Inlet
ScreenRemovalor Replacement"in
this section.

ACCELERATOR PUMP
DIAPHRAGM AND ELASTOMER
VALVE REPLACEMENT

1. Removethe carburetor air horn
to main body gasket by following
steps 1 thru 4 under "Air Horn to
Main Body GasketReplacement"in
this section.

2. Remove the acceleratingpump
diaphragm and the Elastomervalve
by following step 6 under "Main
Body Disassembly"Part 10-2, Sec
tion 4.

3, Install the Elastomervalve and
the diaphragm by following steps 5
thru 7 under "Main Body Assembly"
Part 10-2, Section 4.

4. Install the carburetorair horn
and gasketby following steps 5 thru
7 under "Air Horn to Main Body
GasketReplacement"in this section.

SECONDARY DIAPHRAGM
REPLACEMENT

1. Removethecarburetorair horn
to main body gasket by following
steps 1 thru 4 under "Air Horn to
Main Body GasketReplacement"in
this section.

2. Remove the secondary dia
phragm assembly, except the ball
check, by following step 7 under
"Main Body Disassembly" Part
10-2, Section 4.

3. Install the secondarydiaphragm
assemblyby following step 11 under
"Main Body Assembly" Part 10-2,
Section4.

4. Install the carburetor air horn
and gasketby following steps 5 thru
7 under "Air Horn to Main Body
GasketReplacement"in this section.

POWER VALVE OR GASKETS
REPLACEMENT

1. Removethe carburetor from the
engine; refer to steps 1 and 2 under
"Removal" Part 10-2,Section3.

2. Test the power valve; refer to
steps 1 thru 4 under "Power Valve"
Part 10-1, Section 1.

3. Removethe power valve and/or
gaskets by following step 8 under
"Main Body Disassembly" Part
10-2, Section4.

4. Replacethe power valve and/or
gaskets by following step 6 and 7
under "Main Body Assembly" Part
10-2, Section 4.

5. Install the carburetor assembly;
refer to steps 1. and 2 under "Instal
lation" Part 10-2, Section 3.

ANTI-STALL DASHPOT
REPLACEMENT

1. Remove the air cleaner Part
10-3, Section

2. Remove
the dashpot
bracket.

3. Install the dashpot and retain
ing nut on the mounting bracket.

4. Adjust the anti-stall dashpot;
refer to "Anti-Stall Dashpot" Part
10-1, Section2.

5. Install the air cleaner Part
10-3, Section 2.

THERMOSTATIC CHOKE
SPRING HOUSING AND
GASKET REPLACEMENT

1. Remove the carburetor air
cleanerassemblyPart 10-3, Section
2.

2. Remove the heater hose and
mounting bracket from the carbu
retor.

3. Removethe thermostaticspring
housingclamp retaining screws and
remove the spring housing and
gasket.

4. Replace the gasket and/or
spring housing.Position the thermo
static choke spring housing gasket
on the choke housing.

5. Install the spring housingon the
choke housing, with the slot in the
arm of the thermostaticspring lever
inserted into the loop of the ther
mostatic spring. Positionthe retainer
over the thermostaticspring housing
and loosely install the retaining
screws.

6. Set the thermostatic spring
housing to the specified index mark
Part 10-6 and tighten the retaining
screws.

2.
the retaining nut and
from the mounting
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7. Install the heater hose mount
ing bracket,heaterhose,and the air
cleanerassemblyPart 10-3, Section
2 on the carburetor.

THERMOSTATIC CHOKE
REMOVAL AND INSTALLATION
-CLEAN OR OVERHAUL

1. Remove the carburetor air
cleaner assembly Part 10-3, Sec
tion 2.

2. Remove the heater hose and
mounting bracket from the carbu
retor. Disconnect the choke heat
tube from the choke housing.

3. Remove and disassemblethe
thermostaticchoke assemblyby fol
lowing steps 1 thru 4 under "Vac
uum Piston Choke Disassembly"
Part 10-2, Section4.

4. Assemble and install the ther
mostatic choke assemblyby follow
ing steps 1 thru 4 under "Vacuum
Piston ChokeAssembly" Part 10-2,
Section 4. Connectthe choke heat
tube to the chokehousing.

5. Perform an "Automatic Choke
Plate Clearance Pull-Down and
Fast Idle Cam Linkage Adjustment"
Part 10-1, Section2.

ACCELERATOR PEDAL

1. Remove the retaining screws
securingthe acceleratorpedalto the
floor panel. Remove the accelerator
pedal.

2. Position the accelerator
on the acceleratorpedalshaft.
thepedalto floor panmounting
andinstall the retainingscrews.

SPACER AND GASKETS
REPLACEMENT

Perform the carburetor"Removal
and Installation" procedure steps
Part 10-2, Section 3 to replacethe
carburetorspacerand/orgaskets.

0 REMOVAL AND INSTALLATION

REMOVAL

Flooding, stumbleon acceleration,
and other performance complaints
are, in many instances, caused by
the presenceof dirt, water, or other
foreign matterin the carburetor.To
aid in diagnosingthe causeof a com
plaint, the carburetor should be
carefully removed from the engine
without removing the fuel from the
bowls. The contents of the bowls
may then be examinedfor contami
nation as the carburetor is dis
assembled.

1. Partially drain the cooling sys
tem coolant into a cleancontainer.
Remove the air cleaner Part 10-3,
Section 2. Removethebracketthat
securesthe heaterhoseto the auto
matic choke. Remove the throttle
rod from the throttle lever. Discon
nectthe distributor vacuumline, the
fuel inlet line, the choke clean air

tube, andthe choke heattube at the
carburetor.

2. Remove the carburetor retain
ing nuts and lock washers;then re
move the carburetor. Remove the
spacergasket from the spacerand
discard the gasket. Whenever the
carburetor is removed from the
engine, care must be exercisedto
prevent damage to the throttle
plates. The lower edges of the
throttle plates project below the
carburetor body whenever they are
open.

3. Disconnectthe coolantinlet and
outlet hoses, and the crankcaseven
tilation system hose from the car
buretor spacer.Remove the spacer
andgaskets.Discardthe gaskets.

INSTALLATION

1. Clean the gasketsurfaceof the
intake manifold, spacer and carbu

retor. Place a new gasketaboveand
below the spacer and install the
spacer. Connect the coolant hoses,
and the crankcaseventilation system
hose to the spacer.Position the car
buretor on the spacer. To prevent
leakage,distortion or damageto the
carburetor body flange, snug the
nuts; then, alternately tighten each
nut in a criss-crosspattern to the
specified torque.

2. Connect the throttle rod, the
choke heat tube, the fuel inlet line,
the choke clean air tube, and the
distributor vacuum line. Fill the
radiator to the required level with
the previously removedcoolant.Re
fer to "Common Adjustments and
Repairs" Part 10-1, Section 2 and
adjust the acceleratingpump stroke
if necessary,the idle fuel mixture
and idle speed, and the anti-stall
dashpot.Install the air cleanerPart
10-3, Section 2.

MAJOR REPAIR OPERATIONS

DISASSEMBLY
To facilitate working on the car

buretor and to prevent damageto
the throttle plates, install carburetor
legs on the base.If legs areunavail
able, install 4 bolts about2¼ inches
long of the correct diameter and 8
nuts on the carburetorbase.

Use a separatecontainer for the
componentparts of the various as
semblies to facilitate cleaning, in
spectionand assembly.

For a complete carburetor over
haul, follow all the steps. To par
tially overhaul the carburetoror to

install a new gasket kit, follow only
the applicablesteps.

Refer to Fig. 25 for parts identi
fication.

AIR HORN

1. Removethe air cleaneranchor
screw.

2. Remove the automatic choke
plate operating rod to choke lever
retainer Fig. 12.

3. Remove the air horn retaining
screws and lock washersand the
identification tag. Remove the air
horn and air horn gasket.

4. If it is necessaryto removethe
choke plate rod, seal and washers,
removethe choke plate rod by loos
ening and turning the choke shaft
lever clevis nut counterclockwise.
Removethe rod from the air horn.
Slide the felt seal and two washers
out of the choke rod sealretainer.

5. If it is necessaryto removethe
choke plate or choke shaft, remove
the staking markson the chokeplate
retaining screws and remove the
screws.If the tips of the screwsare
flared excessively,file off the flared
portion to prevent damage to the

pedal
Align
holes



PART 10-2- CARBURETOR

COMP ENSATOR

CHOKE PLATE

threads of the shaft. Remove the
choke plate by sliding it out of the
shaft, from the top of the air horn.
Slide the choke shaft out of the air
horn.

6. If it is necessaryto remove the
secondary throttle control vacuum
tube, pry it out with needle nose
pliers. Discard the tube after re
moval.

7. If it is necessaryto replacethe
hot idle compensator, remove the
staking markson the retainingscrews
andremovethe hot idle compensator.

VACUUM PISTON CHOKE

1. Removethe fast idle camretain
er Fig. 13.

2. Remove the thermostaticchoke
spring housing retaining screws,and
removethe clamp, housingand gas
ket Fig. 13.

3. Remove the choke housing as-

RETAINER

CHOKE PISTON
EVER

CHOKE SHAFT RETAINING
SCREW AND WASHER

I

sembly retaining screws. If the air
horn was not previously removed,
remove the choke control rod re
tainer. Remove the choke housing
assembly, gasket and the fast idle
cam. Removethe fast idle cam and
rod from the fast idle cam lever.

4. Remove the automatic choke
shaft retaining screw and washer
Fig. 14. Remove the choke ther
mostat lever, link and piston from
the housing. If necessary, remove
the pin securing the choke piston
to the choke thermostatlever link.
Remove the choke shaft and lever
assemblyandthe fast idle camlever
from the choke housing.

MAIN BODY

1. Using a hook, disconnect the
float shaft retainer from each float
Figs. 15 and 16. Removethe float
and shaft and the fuel inlet needle
assembly from each fuel bowl. Re
move the torsion damper spring
from the shafts.

FLOAT HINGE

FlOAT

B2311 -A

2. Using a jet wrench, remove the
fuel inlet needleseat, gasketandfil
ter screenfrom each fuel bowl Fig.
17.

3. Remove the primary stage and
secondarystagemain jets Fig. 18.

4. Remove the primary stage
boosterventuri assemMyand gasket
Fig. 19. Invert the main body and
let the acceleratingpump discharge
weight and the ball fall into the
hand.

5. Remove the secondary stage
boosterventuri assemblyandgasket.

6. Remove the accelerating pump
operating rod retainer. To release
the rod from the retainerclip, press
the tab ends of the clip together;
then, at the sametime, pressthe rod
away from the clip until it is dis
engaged. Remove the rod. Remove
the acceleratingpump cover, dia
phragm assembly and spring Fig.
20.

If it is necessaryto remove the
Elastomervalve, grasp it firmly and
pull it out. If the Elastomervalve
tip broke off during removal,be sure
to removethe tip from the fuel bowl.
An Elastomer valve must be re
placed whenever it is removed
from the main body.

I

P TOT

VENT
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RETAINER -‘

B2308 -A

FIG. 1 2-Air Horn Assembly

FIG. 1 6-Float Shaft Retainer
Removal or Installation

FIG. 14-Choke Shaft and Piston
Lever

FUEL INLET NEEDLE, CLIP,
AND ANTI-SPLASH WASHER

GUIDE

JET WRENCH

‘N
FUEL INLET NEEDLE SEAT

FIG. ‘1 3-Fast Idle Cam and

TORSION SPRING
B23U-A

FIG. 17-Fuel Inlet Needle Seat
Removal or InstallationFast Idle Lever FIG. 1 5-Float Assembly
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7. Remove the secondary dia
phragm operating rod retainer and
remove the rod. Remove the dia
phragm cover, return spring, and
diaphragm Fig. 21. Invert the
main body andlet the secondaryball
check fall into the hand.

8. Invert the main body and re
move the power valve cover and
gasket.Using a box wrench, remove
the power valve and gasket Fig.
22.

9. Remove the idle fuel mixture
adjusting screws needles and
springs.

10. Removethe anti-stall dashpot.
11. If necessary, remove the idle

hot engine adjusting screw and
spring, and the nut and washer se
curing the fast idle cam adjusting
lever assemblyto theprimarythrottle
shaft Fig. 13. Remove the lever
assembly.

12. If it is necessaryto remove
the throttle plates, lightly scribe the
primaryandsecondarythrottle plates
along the throttle shafts, and mark
each plate and its corresponding
bore with a number or letter for
proper installation Fig. 23.

Removethe staking markson the
throttle plate retaining screws and

PUMP COVER
AND LEVER

0
SCREW

B2235- B

FIG. 20-Accelerating Pump

remove the screws. If the tips of
the screws are flared excessively,
ifie off the flared portion to prevent
damage to the threads of the
shafts. Do not scratch the edge
of the plates or walls of the bar
rels. Remove the screws and the
throttle plates.

Slide the primary and secondary
throttle shafts out of the main body.

Remove the accelerating pump
over-travel lever retainer Fig. 24
and slide the anti-friction bearing,
spring and lever off the primary
throttle shaft.

PARTS REPAIR OR
REPLACEMENT

Clean and inspect the carburetor
componentparts. Refer to "Clean
ingandInspection"Part10-1 for the
proper procedure.Replace all worn
or damagedparts.

ASSEMBLY

Make sure all holes in the new
gasketshavebeenproperly punched
and that no foreign material has
adheredto the gaskets. Make sure
the accelerating pump diaphragm
and secondaryoperating diaphragm
are not torn or cut. The carburetor
assemblyis shown in Fig. 25.

RETURN SPRING

SECONDARY -
OPERATING DIAPHRAGM B2267-A

FIG. 2 1 -Secondary Diaphragm

MAIN BODY

1. If the throttle plates were re
moved, install the acceleratorover-
travel spring anti-frktion bearingon
the acceleratorover-travellever boss.
Place the accelerator over-travel
spring,with theshortesttangendfirst,
over the bearing on the over-travel
lever Figs. 24 and 26. Place the
short tang of the spring under the
lug on the over-travel lever. Slide
the over-travel lever spring and
bearing assembly on the primary
throttle shaft. Hook the longesttang

SPRING

B 2317-A
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JET WRENCH

MAIN JETS.._

SOCKET WRENCH

FIG. 1 8-Main Jet Removal or
Installation

Assembly

B23 15-A

FIG. 22-Power Valve Removal
or Installation

SCRIBE LINES AND
IDENTIFICATION MARKS B2316-A

FIG. 23-Throttle Plate Removal

SECONDARY BALL CHECK

THROTTLE SHAFT
AND LEVER

ANTI-FRICTION
BEARING

,.,,,,GE SCREW
B23 14-A

FIG. 1 9-Booster Venturi
Removal or Installation

OVERTRAVEL LEVER

FIG. 24-Throttle Shaft
Assembly Assembly
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FIG. 25-Carburetor Assembly
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of the spring under the closed
throttle lug of the throttle lever. In
stall the over-travel lever retainer.
Slide the primary throttle shaft as
sembly into the main body.

Refer to the lines and identifica
tion marks scribed on the throttle
plates Fig. 23, and install the pri
mary throttle plates in their proper
locationwith the screwssnug,but not
tight. Invert the main body andhold
it up to the light. Little or no light
should show between the throttle
plates and the throttle bores. Tap
the plates lightly with a screwdriver
handle to seat them. Tighten and
stake the screws.

Slide the secondarythrottle shaft
into the main body. Refer to the
lines scribed on the secondary
throttle platesand install the throttle
platesin their properlocation. To in
stall the plates, follow the procedure
given for the primary throttle plates.

Adjust the secondary throttle
plates. Referto Part 10-1, Section 2
for the proper procedure.

2. Install the idle hot engine
adjusting screw and spring.

3. If the fast idle lever was re
moved, place the fast idle lever as
sembly on theprimary throttle shaft,
and install the retaining washerand
nut Fig. 13. Do not install the fast
idle camor retainerat this time.

4. Install the anti-stall dashpot.
5. If the Elastomervalve was re

moved, lubricate the tip of a new
Elastomer valve -and insert the tip
into the accelerator pump cavity
center hole Fig. 20. Using a pair
of needle nosed pliers, reach into
the fuel bowl and grasp the valve
tip. Pull the valve in until it seats

and cut off the tip at the retaining
shoulder.Position the diaphragmre
turn spring on the bossin the cham
ber.

6. Position the accelerator pump
diaphragmassemblyto thecoverand
place the cover and diaphragm as
sembly in position on the return
spring and main body. Install the
cover screwsfinger tight. Push the
acceleratingpump plunger the full
distanceof its travel and tighten the
cover screws.

7. Install the accelerating pump
operating rod. Refer to Part 10-1,
Section 2 and adjust the accelerating
pump stroke.

8. Invert the main body. Using a
socket wrench, install the power
valve and gasketFig. 22. Tighten
the power valve securely. Install
the cover and gasket.

9. Install the idle adjusting needles
and springs. Turn the needles in
gently with the fingers until they
just touch the seat; then back them
off the specified number of turns
Part 10-6 for a preliminary idle
adjustment.

10. Drop the secondarydischarge
ball check into the passagein the
main body Fig. 21.

11. Install the secondary operat
ing diaphragmon the secondaryop
erating lever. Install the diaphragm
return spring on the cover. Install
thecoverwith the screwsfinger tight.
With the diaphragm in the extended
position, tighten the cover screws.
Install the secondaryoperating rod
in the operating lever, and secure
the rod to the secondary throttle
shaftwith theretainingclip.

Check the operation and seal of
the secondary vacuum system by
opening the primary and secondary
throttle plates. Hold the secondary
throttle plates open. Place a finger
over the secondaryvacuuminlet hole
in the main body and release the
secondary throttle plates. This is a
check for vacuum leakage at the
diaphragm.The throttle platesshould
not close fully. They will move
slightly when released,but they must
stopand shouldnot movetoward the
closedposition after the initial move
ment. Replace the diaphragm or
tighten the coverscrewsas necessary
to correct the vacuum leakage.

12. Using a jet wrench, install the
primary and secondary main jets
Fig. 18. Be sure the correct jets
are installed for the primary and
secondary systems Part 10-6.

13. Install the primary and sec
ondary fuel inlet filters, below the
fuel inlet valve seats. Install the
valve seats and gasketsFig. 17.

14. Positionthe primary float shaft
retainer in the groove on the fuel
inlet needleseat Figs. 15 and 16.
Install the fuel needle assembly in
the fuel inlet seat. Slide the float
shaft into the float lever hinge. In
stall the damperspring on the float
shaft and insertthe short end of the
spring under the flange of the float
lever.

Insert the float assemblyinto the
fuel bowl and hook the float tab
under the clip on the fuel inlet
needleassembly.Insert thefloat shaft
into its guidesat the sides of the fuel
bowl. Allow the long end of the
damper spring to rest against the
wall of the fuel bowl. Using a hook
Fig. 16 position the shaft retainer
in the grooves on the shaft.

15. Repeatstep 14 on the second
ary stage fuel bowl.

16. Refer to Part 10-I, Section 2,
"Float Adjustment Dry" and per
form a dry float fuel level adjust
ment on the primary and secondary
floats.

17. Drop the accelerating pump
dischargeball into its passagein the
primary side of the main body. Seat
the ball with a brass drift and a
light hammer.Make sure the ball is
free. Drop the accelerating pump
dischargeweight on top of the ball.
Position the primary boosterventuri
assembly and gasket in the main
body. Install the retaining screw se
curely Fig. 19. The primary
booster screw is hollow.

18. Position the secondarybooster
venturi assemblyand gasket in the
main body, and install the gasket
and retaining screw.

VACUUM PISTON CHOKE

1. If the choke piston and link
was disassembled,install the choke
piston on the choke thermostatic
spring lever link and install the re
taining pin Fig. 27.

2. Position the fast idle cam lever
on the thermostaticchoke shaft and
lever assembly Figs. 27 and 28.
The bottom of the fast idle lever
adjusting screw must rest against
the tang on the choke shaft lever.
Insert the choke shaft assemblyinto
the rearof the choke housing. Posi
tion the choke shaft lever so that
the hole in the lever is to the left
side of the choke housingFig. 28.

10-22

FIG. 26-Accelerator Over
Travel Spring and Lever Installation



PART 10-2-CARBURETOR

NUT

CHOKE

THERMOSTATIC

3. Insert the chokepiston into the
choke housing. Position the choke
thermostatic spring lever on the
flange of the choke shaft, and install
the retainingscrewandwasher Fig..
14.

4. Install the fast idle cam rod on
the fast idle cam lever Fig. 28 -
Place the fast idle cam on the fast
idle cam rod and install the re
tainer. Place the choke housingvac
uum pick-up port to main body
gasket on the choke housing flange.
Position the choke housing on the
main body, andat the sametime, in
stall the fast idle cam on the hub of

shaft movesfreely, tighten the choke
plate screwswhile holding the choke
in the fully closedposition. Stakethe
screws.When staking the screws,
support the shaft and plate on a
block of wood or a metal bar to
prevent bending of the shaft.

3. If necessary,start a newsecond
ary throttle control vacuumtube in
to the air horn. Make certain the
tube is installed in a manner that
will insure that the pick-up end
will face downward toward the
primary booster venturi when the
air horn is installed. Drive the
tube into the air horn by grasping
it lightly below the shoulder with
pliers and striking the pliers with a
hammer.Drive the tube in until it
stops against its shoulder. Do not
crush or bend the tube.

EW 4. If the hot idle compensatorwas
removed,install a new compensator

gasket. Stak. the retaining

5. Position the main body gasket
on the main body Fig. 29. Posi
tion the air horn on the main body
and gasket so that the choke plate
rod fits into the opening in the
choke housing lever. Install the
choke plate rod retainer. Use care
to prevent damage to the second
ary throttle control vacuum tube
during the air horn installation.
Install the air horn retainingscrews,
lock washers and the carburetor
identification tag.

6. Refer to Part 10-1, Section 2,
"CommonAdjustmentsandRepairs"
and perform the automatic choke
plateclearancepull-down and fast
idle cam linkage adjustment.

7. Position the thermostaticchoke

B2318.A and
screws.

and install the choke housingretain
ing screws. Install the fast idle cam
retainer. The thermostatic spring
housing is installed after the choke
plate clearance pull-down has
been adjusted to specification.

AIR HORN

Refer to Fig. 12 for the correct
location of the parts.

1. If the choke plate shaftwas re
moved,positionthe chokeplateshaft
in the air horn. Insert the plastic
choke pulldown adjusting nut and
swivel into the keyed hole in the
choke shaft lever. Position the felt
washerbetweenthe two brasswash
ers and slide them into place on the
choke control rod seal retainer.

Insert’ the choke control rod
through the control rod seal and
the air horn. Insert the choke con
trol rod into the choke shaft lever
clevis nut, and turn the nut clock
wise to thread the rod onto the nut.

2. If the chokeplatewasremoved,
insertthe chokeplate into the choke
plate shaft. Install the choke plate
screws snug, but not tight. Check
for proper plate fit, binding in the
air horn, and free rotation of the
shaft by moving the plate from the
closedposition to the open position.
If necessary,removethe chokeplate
andgrind or file theplateedgewhere
it is binding or scrapingon the air
horn wall. If the choke plate and

CAM ROD
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FAST IDLE CAM AND RETAINER

RE ‘I Al N ER

ADJUSTING SCREW

FAST IDLE CAM LEVER

-SCREW

FAST IDLE
ADJUSTING

CLAMP

SCREW

PISTON PIN AND LINK

FIG. 27-Choke Housing Assembly

the main body. Position the gasket

HOT IDLE COMPENSATOR PASSAGE

FIG. 28-Choke Linkage
Installation

FIG. 29-Main Body Gasket
Installation
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spring housinggasket on the choke
housing. Install the spring housing
on the choke housing and gasket,
with the slot in the arm of the ther
mostatic spring lever inserted into
the loop of the thermostaticspring.
Position the spring housing retainer
clamp over the spring housing
and loosely install the retaining
screws.

8. Refer to Part 10-1, Section 2,
"CommonAdjustmentsandRepairs"
and perform the automatic choke
spring housing adjustment.

BENCH ADJUSTMENTS

The fuel level, float adjustment
dry and the secondary throttle
plateadjustmentareperformedonly
as benchadjustments.Refer to Part

10-1, Section 2 for the procedures.
The automatic choke plate clear

ance pull-down and fast idle cam
linkage adjustment,automaticchoke
housing cover- adjustment, and the
acceleratingpump strokeadjustment
can be performedwith the carbure
tor on the benchor in the car. Refer
to Part 10-1, Section 2, for the pro
cedures.
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fl DESCRIPTION AND OPERATION

DESCRIPTION WING NUT COVER

Theengineis equippedwith a dry-
type air cleaner that has a replace
able cellulose fiber filtering element
Fig. 1.

The air cleanerbody is mounted
on a sealing gasket located on the
carburetorair horn. The air-’ cleaner
assembly is retained on the engine
by a stud in the carburetorbody
andawing nut abovethe filter cover.
The replaceablefilter elementassem
bly is equippedwith integral plastic
gaskets,locatedon the top andbot-
torn of the element.The gasketspre-

AIR CRANKCASE VENTILATION
B2268.A

vent entry of dirt and unfiltered air
into the engine.

FIG. 1 -Air Cleaner Assembly Sectional View

An integral positive crankcase
ventilation system tube is locatedon
the lower surfaceof the air cleaner
body. The crankcaseventilation sys-

bly through the opening horn on choke clean air tube in the carbure
the side of the body, passing into tor, passing into a connecting hose
a silencingchamberandthroughthe and tube to the heat chamber in
filter element Fig. 1. Dust parti- the exhaust manifold. Filtered air

tern inlet hose is attachedto the air
cleanertube with a clamp.

des are trapped in the filter ele- also flows through the integral posi
ment as the air rushes through it tive crankcase ventilation system
into the positive crankcaseventila- tube on the bottom of theair clean-

OPERATION tion system,carburetorandthe auto- er body, passing into a connecting
matic choke clean air tube in the hose and tube to the intake math-

The air from the enginecompart- carburetorair horn, fold.
ment enters the air cleaner assem- The filtered air flows through the

0 REMOVAL AND INSTALLATION

FILTER MAINTENANCE
Refer to Group 19 for the rec

ommendedmaintenancemileage in-
terval.

REMOVAL
1. Loosen the retainingclamp and

disconnect the positive crankcase
ventilation inlet hose at the air
cleaner.

2. Remove the wing nut retaining
the air cleaner on the carburetor;
then, lift the air cleaner off the

carburetor. To prevent dirt from
entering the carburetor, the filter
element must never be removed
when the air cleaner body is
mounted on the carburetor.

3. Removethecoverandfilter ele
ment. Discardthe air cleanermount
ing gasketon the carburetor if it is
excessivelyworn or damaged.

CLEANING AND INSPECTION
Refer to Group 10-1, Section 3

for the recommendedcleaning and
inspection procedure.

INSTALLATION
1. Install the air cleanermounting

gasketon the carburetor. Install the
air cleanerbody on thecarburetorso
that the word "FRONT" faces the
front of the car.

2. Place the element in the air
cleanerbody. Make sure the element
gasketis properly seated.Install the
cover and tighten the retainingwing
nut.

3. Connect the crankcaseventila
tion inlet hose to theair cleanerbody
and tighten the retaining clamp.
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fl DESCRIPTION AND OPERATION

DESCRIPTION
The single-actionfuel pump Fig.

1 is mounted on the left side of
the cylinder front cover. The dis
posable-type fuel filter is integral
with the fuel pump.

OPERATION
The fuel pump is mechanically

actuated by the fuel pump rocker
arm and an eccentric mounted on
the front of the camshaft.The fuel
pump diaphragm is operatedby a
combination of rocker arm action
and calibratedspring pressure.

On the fuel intake stroke, the
camshafteccentriccausesthe rocker
arm to pull the fuel pump diaphragm
against the diaphragmspring pres
sure. This actiondraws fuel through
the inlet valve into the pump cham
ber and closes the outlet valve. At
the same time, fuel is drawn from
the fuel tank through the fuel inlet
line to replace the fuel drawn into
the chamber.

As the camshaft eccentric con
tinues to rotate, the rocker arm re
lieves thepressureon the diaphragm
spring andallows the spring to move
the diaphragmtoward the inlet and
outlet valves,exertingpressureon the
fuel in the fuel inlet chamber.This
pressurecausesthe pump inlet valve

__GASKET

FILTER

-- : ,i: 9365

FILTER
4 HOUSING

9355

B 2322-A

FIG. 1 -Fuel Pump and Fuel Filter
Assembly

U IN-CAR ADJUSTMENTS AND REPAIRS

FUEL FILTER REPLACEMENT 1. Unscrewthe filter housingfrom gasketwith light engineoil and posi

The fuel filter is integral with the
fuel pump Fig. 1. The filter hous-
ing contains a long-life replaceable
element. Replace the element if it
becomes clogged, and also at the

the fuel pump, and removethe filter
elementand gasket. Discardthe ele-
ment and gasket. Clean the filter
housing in cleaning solvent,

2. Place a new filter elementover

tion the gasketon the filter housing.
Screwthefilter housingon the pump.
Hand-tighten the filter housinguntil
the gasket contacts the pump, then
advanceit ½ turn.

maintenance mileage interval red- the spout in the fuel pump valve 3. Start the engine and check for
ommendedin Group 19. housingcover Fig. 1. Coat a new leaks.

U REMOVAL AND INSTALLATION

TESTS REMOVAL
Fuel pump tests are covered in 1. Disconnectthe fuel lines at the

Part 10-1, Section 1.

2. Remove the pump retaining
bolts, then remove the pump and
gasket.Discardthe gasket.

ROCKER ARM ROC K ER
ARM

‘SPRING
9380

ROCKER ARM

FUEL
PUMP

ASSEMBLY

to close and the ensuing pressure
buildup opens the outlet valve. The
fuel is then forced throughthe valve
housing cover outlet to the filter
element,where the fuel is cleansed
before entering the outlet line lead
ing to the carburetor.Fuel is deliv
ered to the carburetor only when
the fuel inlet valve in the carbure
tor is open. The fuel inlet valve
is closed by fuel pressure on the
float when the specified fuel level
in the carburetor float chamber is
reached.

When thereis no demandfor fuel
from the carburetor,the diaphragm
spring tension is not strong enough
to force the diaphragm downward
against the fuel pressurebuilt up in
the inlet chamberof the pump.Thus,
the up and downrocker arm action
continues, but the diaphragm re
mains stationary until pressure
against the carburetor float is re
lieved by a demandfor fuel at the
carburetor.

Pressurerelief orifices areincorpo
rated in the inlet and outlet valve
cagesto prevent excessivepressure
build-up in the line betwen the car
buretorduring hot soak periods.

An air vent is locatedin the fuel
pump body to relieve air pressure
build-up on the spring side of the
diaphragm.

pump.
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CLEANING AND INSPECTION from the pump mounting pad and camshafteccentric.

Clean and inspectthe fuel pump.
Refer to "Cleaning and Inspection"

pump flange. Apply sealer to both

sides of a new gasket.
3. Press the pump tight against

the pad. Install the retaining screws,
in Part 10-1 for the proper proce- 2. Positionthe gasketon the pump and alternatelytorquethem to speci
dure. flange, and hold the pump in posi- fications. Connectthe fuel lines.

INSTALLATION tion againstthe mountingpad. Make 4. Operate the engine and check

1. Remove all the gasketmaterial sure the rocker arm is riding on the for leaks.

MAJOR REPAIR OPERATIONS

DISASSEMBLY
The fuel pump assemblyis shown

in Fig. 1.
1. Removethe filter housing,gask

et and filter element. Discard the
filter element and gasket.

2. Scrape away the staking mark
and removethe rocker arm pin seal
plug as shown in Fig. 2.

3. Releasethe tensionon the rock
er arm by pressingthe arm down
ward against the diaphragm and
rocker arm spring pressureand al
low the rocker arm pin to fall out.
If the pin does not come out freely,
tap the fuel pump assemblylightly
on the bench until the pin sticks
out of the bore; then, remove the
pin with pliers.

CLEANING AND INSPECTION
Clean and inspect the fuel pump

componentparts. Referto "Cleaning
and Inspection" Part 10-1, Section
3 for the properprocedure.Replace

all worn or damagedparts.

ASSEMBLY

The fuel pump assemblyis shown
in Fig. 1.

1. lnvert the fuel pump so that
the filter housing cover faces up
ward. Insert the rocker arm spring
into the spring guide bore in the
domeof the fuel pump rocker arm
cavity.

2. Insert the rocker arm into the
cavity and hook it onto the dia
phragm rod, directly below the rod
flange. Position the rocker arm
spring over the spring locateron the
rocker arm. Align the rocker arm
pin holes and install the rocker arm
pin. Make certain the rocker arm
spring is properly positioned on
the spring locater on the rocker
arm.

3. Install a new rocker arm pin
plug. Stakethe plug into position.

FIG. 2-Rocker Arm Pin Seal Plug

the spout in the fuel pump. Coat
the filter housing gasket with oil.
Positionthe gasketon the filter hous
ing, and screw the housing on the
pump.Handtighten the filter housing
until the gasketcontacts the pump;
then, advance it 1/ turn.

Removal

4. Place a new filter elementover
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fl DESCRIPTION AND OPERATION

The fuel tank Fig. 1 is held in a connecting hose that is attached
avertical position by two steelstraps. to the fuel tank sender gauge unit
An insulating pad is positioned be- assembly. A filter is located in the
tween the top of the tank and the tank on the fuel line pick-up tube.
underside of the luggage compart- This filter does not require serv-
ment floor pan, and also betweenthe icing.
rearvertical wall of the tank andthe The fuel tank filler pipe opening
front wall of the sparetire well. is locatedbehind a door in the left

The fuel gauge sender unit is rear quarter panel, just above and

locatedon the front side of the tank rearward of the wheel houseopen-
and ‘is accessible from underneath ing. The tank is vented through a

the car. vent tube, locatedon the top of the

The fuel outlet line is fastenedto fuel tank. The filler pipe is attached

to the filler pipe housing of the
quarterpanel. A gasketis positioned
betweenthe filler pipe housing and
the door housing. The filler pipe is
sealedat the tank with an 0-ring.

The fuel line is routed from the
fuel tank, passing beneaththe left
side of the underbody;then, under
the left fender and through the I or-
ward part of the fender apron. The
complete fuel line is replaceableas
a unit. However, only the damaged
segmentsareusually replaced.

REMOVAL AND INSTALLATION

FILLER PIPE

REMOVAL

In someinstances,removal of the
fuel filler pipe may prove difficult.
A fuel tank filler pipe removal tool
can be fabricated locally from
standardsteelshapesthat arereadily
available.Fig. 2 outlines instructions
for fabricatingthe tool.

1. Refer to Fig. 1. Partially drain
the fuel t-ank with a siphon to a
level below the filler pipe connection
in the tank.

2. Remove the retaining screws
securing the filler pipe to the filler
pipe housing. Insert the filler pipe
removal tool in the filler pipe open
ing. Rotate the filler pipe with the
removal tool and pull it outward to
remove it from the fuel tank and
housing.

3. Removeand discardthe 0-ring
seal located in the filler pipe open
ing of the fuel tank.

INSTALLATION

1. Refer to Fig. 1. Install a new
0-ring seal in the fuel tank.

2. Position the filler pipe and

rotate the pipe into the fuel tank.

Index the filler pipe properly. The

word "TOP", inscribed on the filler
pipe flange, must face upward.

Make certain the 0-ring seal is
properly seated. Install and tighten
the filler pipe retaining screws.

3. Fill the fuel tank and install
the filler cap. Check for fuel leaks.

FUEL TANK

REMOVAL

1. Refer to Fig. 1. Remove the
fuel tank filler cap. Drain the fuel
from the tank into a suitable con

tainer, with the use of a siphon.

2. Disconnect the rear shock ab

sorber upper mounting brackets
from the underbody crossmember,
from within the luggage compart
ment.

3. Raisethe front of the car and
keep the rear wheels lowered. Dis
connectthe fuel tank gauge sender
unit wire, the sender unit ground
wire and the fuel line from thesend
er unit. Also, remove the low fuel
level warning device wire, if so
equipped.

4. Removethe filler pipe to filler
pipe housing retaining screws. Ro

tate the filler pipe and pull it out
ward to removeit from the fuel tank
and housing.

5. Loosen the nuts and releasethe
tank retaining strap bolts hooks

from the slotted underbodymember

of the fuel tank.
6. Remove the tank and discard

the filler pipe opening 0-ring seal.
7. If the fuel tank is to be re

placed,removethe fuel gaugesend

ing unit anddiscardthe gasket.Note

the position of the insulating pad.
Remove the retaining tape and

clamps securing the vent tube and

hose to the fuel tank. If the vent
tube is damaged beyond repair or

leaking fuel at the soldered con
nection on the fuel tank, the tube
must be soldered or replaced. To
prevent combustion during solder
ing operations, completely drain
the fuel from the tank; then steam
clean the tank and dry it with
compressedair.

INSTALLATION
1. Refer to Fig. 1. if the retaining

straps require replacement, in

stall the flanged ends of the new

straps in the slots of the under
body member.if necessary,properly
position the tank insulating pad.

2. If the fuel tank vent pipe was
removed from the fuel tank for re
placementpurposes,solder the new
pipe into position. Check the con
nectionfor leaks; then, dry the tank.
Securethe vent pipe into position on
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GROUP 10-FUEL SYSTEM

FIG. 2-Fuel Tank Filler Pipe Removal Tool-Fabricated

the tank with new tapeand the re
taining clamps.

3. If a new tank is to be installed,
put new insulating pressure-sensitive
black tape on the sides of the fuel
tank.

4. Install the fuel gauge send
ing unit and a new gasket on the
tank. Install a new 0-ring in the
filler pipe openingof the tank. Insert
the filler pipe in the filler pipe hous
ing. Carefully position the tank as
sembly on the retaining straps, and
hook the strap bolts in the slots of
the underbodymemberflange. Align
the filler pipe opening and the filler
pipe, and tighten the tank strap bolt
retaining nuts.

5. Position the filler pipe and ro
tateit into the tank. Index the filler
pipe properly. The word "TOP"
inscribed on the filler pipe flange,
must face upward. Make certain
the 0-ring is properly seated in
the fuel tank opening. Install and
tighten the filler pipe retaining
screws.

6. Connect the sender unit wire,
ground wire, and fuel line to the
senderunit. Connect the fuel level
warning devicewire, if so equipped.
Install the shock absorbers and
torque the retaining nuts to speci
fication.

7. Lower the car. Fill the fuel
tank andinstall the filler cap. Check
for fuel leaks.

FUEL LINES

The various fuel lines are not
servicedas assemblies.They must be
cut, squaredand formedout of rolls
of fuel system service tubing and
hose material of the specified size
Fig. 1, availableat dealerships.

A damaged section of tubing
longer than 12 inches can be cut
out of the existing line and replaced
by a comparableservice tubing sec
tion, spliced into the line by means
of connecting hoses and retaining
clamps.

A damaged section of tubing
shorter than 12 inches can be cut

10-30
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TUBE B1987-A

FIG. 3-Fuel Line Tube Die
1/4W.

out of the line and replaced by a
length of service hose and two re
taining clamps. All replacement
hosesmust be cut to a length that
will insure proper clamp retention
beyond the flared ends of the con
necting tubing.

REMOVAL

1. Drain the fuel from the tank.
2. Disconnectthe line at the fuel

12031-A gaugesenderunit andthe fuel pump.
Removethe lines from the holding
clips along the underbody. Remove
all damagedhosesectionsand tube
sections.

INSTALLATION

1. Cut a new section of tubing
to approximately the same length
as the section to be replaced.Allow
extra length for flaring the ends
of the tubing. Square the ends of
the cut tubing with a file.

2. Ream the inside edges of the
cut tubing with the reamerbladeon
the tube cutter.Be sure metal chips
are removed from inside the
tubes. Flare the ends of the cut
tubing, as required, with a standard
tube flaring kit andtool Fig. 3.

3. Bend the tube section to con
form to the contour of the original
tube. Cut an ample length of hose
to form a coupling between the
flared ends of the fuel lines. Con
nectthe hose couplingsto the tubing
and install the retaining clamps.

4. Position the lines in the,under
body clips and tighten the clips.
Connect the line to the fuel gauge
senderunit and the fuel pump. Fill
the tank and check for leaks.
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PART
i
I U-1

FUEL SYSTEM SPECIFICATIONS

FUEL PUMP

FORD 4-BARREL CARBURETOR

FORD 4-BARREL CARBURETOR Cont’d

CARBURETOR AIR CLEANER

TYPE Dry

FUEL TANK CAPACITY

U. S. MEASURE 22 gallons
IMPERIAL MEASURE 18½ gallons

SPECIAL TOOLS

FUEL PUMP STATIC PRESSURE-Psi @
500 Engine rpm
390 EES 4.0-6.0

MINIMUM FUEL PUMP VOLUME-Flow
500 Engine rpm
390 EES 1 pint in 20 seconds

ECCENTRIC TOTAL LIFT
390 EES 0.690-0.710

ACCELERATOR PUMP SETTING
Insert the link in the inboard hole hole closest to
plunger of the pump lever and the No. 3 hole third
from bottom in the over-travel lever.

INITIAL FLOAT SETTING-Dry
15/32 -+- 1/tj inch from machinedsurfaceof main body to
top of free end of float-with float in uppermost
position.

FUEL LEVEL SETTING-Wet Inches*
Primary and Secondary /8 ± ¼2
*Distance below the top machinedsurface of main
body.

ANTI-STALL DASHPOT CLEARANCE-
Inches 18%2

DECHOKE CLEARANCE
1Ae inch minimum betweenchoke plate and air horn
with primary throttle plates in the wide openposition.

FAST IDLE CAM SETTING
1/8 inch clearancebetweenchoke plate and air horn
with the fast idle screw on the kickdown step index
mark of the fast idle cam.

INITIAL IDLE MIXTURE ADJUSTMENT-
Turns Open* 1½
*Turns back from bottomedneedle.

FAST COLD ENGINE IDLE
ADJUSTMENT* 1500 rpm
*Wjth fast idle screw on the kickdown step index
mark of the fast idle cam hot engine.

CURB HOT ENGINE IDLE
ADJUSTMENT* 475-500rpm
*Fast idle screw not contactingfast idle cam and the
idle compensatorseated,with transmissionin "Drive"
range.

The basic part number of the carburetoris 9510. The
part number prefix and suffix appearson the identifica
tion tag mountedon the air horn.

CARBURETOR PART NO. C5SF-9510-A
Engine 390 EES
Transmission Automatic
Car Model All

THROTTLE BORE DIAMETER-Inches
Primary 1%
Secondary 1%

VENTURI DIAMETER-Inches
Primary 11/8
Secondary 1,46

BOOSTER VENTURI CODE LETTER
Primary KD
Secondary BA

MAIN METERING JET IDENTIFICATION NO.
Primary

0-5,000 Feet 49F
5,000-10,000Feet 47F

Secondary
0-5,000 Feet 60F
5,000-10,000Feet 58F

POWER VALVE IDENTIFICATION NO. OR COLOR
0-5,000 Feet Plain #85
5,000-10,000Feet Green#75

POWER VALVE TIMING-Opens a? Inches
of Mercury 7.5-9.5

CHOKE THERMOSTATIC SPRING
IDENTIFICATION iT

CHOKE PLATE PULL-DOWN CLEARANCE-
Inches

CHOKE THERMOSTATIC SPRING HOUSING
INITIAL SETTING
Set at index

TOOL TOOL NO.

FLOAT GAUGE 9550-MFB
POWER VALVE TEST FIXTURE T57L-9904-A

WIRE GAUGES
0.010 and 0.012 9545-A
0.065 and 0.080 9545-B
0.076 and 0.085 9581-A
0.015 9597
0.020 and 0.030 9597-B
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B DI AGNOSIS AND TESTING
DIAGNOSIS Coolant loss may also be causedby the oil level dipstick could be an in-

internal leakage due to a defective dication of internal leakage.
Engine overheatingand slow en- cylinder headgasket,impropertight- Rust and scale that form in the

gine warm-up are the two engine ening of the cylinder headbolts, or engine coolant passagesare carried
troubles most commonly attributed a warped cylinder head or cylinder into the radiator passagesby the cir
to the cooling system. block gasket surface. culation of the coolant. This clogs

Loss of coolant, thermostatstuck Internal leakage can be detected the radiator passagesand causes
in closed position, or the accumula- by operatingthe engine at fast idle overheating. Rust can be detected
tion of rust and scalein the system and looking for the formation of by the appearanceof the coolant.
are the main causesof overheating, bubbles in the radiator supply tank. If the coolant has a rusty or muddy
Coolant loss may be causedby ex- Oil in the radiatorsupply tank may appearance,rustis present.
ternal leakageat the radiator, radi- indicate leakage in the engineblock A defective thermostat that re
ator supply tank, water pump, hose or a leak in the automatictransmis- mains open will cause slow engine
connections,heater and core plugs. sion oil cooler. Water formation on warm-up.

DIAGNOS IS GUIDE

ENGIN E OVERHEATS

Insufficient coolant. Cooling system passagesblocked
Belt tension incorrect, by rust, scale,or other foreign matter.
Radiatorfins obstructed. Water pump inoperative.
Thermostatstuck closed. Faulty fan drive clutch.

ENGINE
T REA
OPERA

FAILS
CH NORMAL

TING TEMPERATURE

Thermostatstuck open, or of in- tive causing gauge to indicate low
correct heat range. engine temperature.

Temperaturesending unit defec- Temperaturegaugedefective not
indicating true enginetemperature.

Leaking radiator or radiator sup- Cylinder block core plugs leaking.
ply tank. Cracked cylinder head or block,

Loose or damagedhose connec- or warped cylinder head or block

LOSS 0
.

F COOLANT
tions. gasket surface.

Water pump leaking. Radiatorpressurecap defectiveor
Cylinder headgasketdefective, wrong type.
Improper tightening of cylinder

head bolts.

‘ill-i

PART 11-1 PAGE PART 11-4
.11-1 FANGENERAL COOLING SYSTEM SERVICE.

PART 11-2
WATER PUMP 11-5

.11-8

.11-9



GROUP 11 - COOLING SYSTEM

TESTING
COOLING SYSTEM PRESSURE
TEST

It is recommendedthat a cooling
system pressuretest gauge be used
to properly test the system for:

1. Blown or leaking cooling sys
tem sealinggaskets.

2. Internal or external coolant
leakage.

3. Pressurecap malfunction.
Many types of pressure gauges

are available for use. Therefore,it is
recommendedthat the gaugemanu
facturer’s instructions be followed
when performing the test. Never
exceed the rated pressure indi
cated on the pressure cap when
performing the pressure test.

THERMOSTAT TEST

Remove the thermostatand im
merseit in boiling water. Replacethe
thermostatif it does not open more
than ¼ inch.

If the problem being investigated
is insufficient heat, the thermostat
should be checkedfor leakage.This
may be doneby holding the thermo
stat up to a lighted background.
Light leakagearoundthe thermostat
valve thermostatat room tempera
ture is unacceptableand the ther
mostat should be replaced.It is pos
sible, on some thermostats,that a
slight leakageof light at one or two
locations on the perimeter of the
valve may be detected.This should
be considerednormal.

FAN DRIVE CLUTCH TEST

1. Run the engine at approxi
mately 1000 rpm until normal op
erating temperatureis reached.This
processcan be speededup by block
ing off the front of the radiatorwith
cardboard.

2. Stop the engine and, using a
cloth to protect the hand, immedi
atelycheckthe effort requiredto turn
the fan. If considerableeffort is re
quired, it can be assumedthat the
coupling is operating satisfactorily.
If very little effort is requiredto turn
the fan, it is an indication that the
coupling is not operating properly,
and it should be replaced.

U MAINTENANCE
COOLANT

Correct coolant level is essential
for maximum circulation and ade
quate cooling. In addition, for the
cooling system to perform its func
tion, it must receive proper care.
This includes keeping the radiator
fins clean and a periodic inspection
of the cooling system for leakage.

Use care when removing the
radiator cap to avoid injury from
escaping steam or hot water.

In production, the cooling system
is filled with a new long-life coolant
which preventscorrosion and keeps
the cooling system clean for best
operationsummerand winter. This
coolant protects to -35° F. It will
not be necessaryto provide special
anti-freezeprotectionexceptin areas
where temperaturesfall below this
level.

In areaswhere lower temperature
protection is necessary,refer to the
coolant mixture chart on the Ford
Rotundacoolant can for the recom
mendedmixture proportions.Do not
mix permanent-type anti-freeze
with the methanol type.

In areaswhereprotectionto 350

F. is not required, but someprotec
tion is necessary,refer to the coolant
mixture chart on the Ford Rotunda
coolant can for the recommended

mixture proportions. Wheneverthe
cooling system is completelyrefilled,
addRotundaRadiatorRust Inhibiter.

A standard ethylene glycol hy
drometer can be used to check the
protection level of long-life coolant.

Referto Group 19 for the cooling
system drain interval.

To prevent loss of anti-freeze
when draining the radiator, attach
a hose on the radiator drain cock,
and drain the anti-freeze into a
cleancontainer.

DRAINING AND FILLING THE
COOLING SYSTEM

FIG. 1 -Typical Cylinder Block
Drain Plug

U COMMON ADJUSTMENTS AND REPAIRS
adjusted at all times. Loose belts
cause improper alternator, fan and

too tight placesa severestrainon the

water pump and the alternatorbear-

11-2

To drain the radiator, open the
drain cock located at the bottom
corner of the radiator. Drain the
cylinder block by removingthe drain
plugs located on both sides of the
block Fig. 1.

To fill the cooling system, close
the radiator drain cock and replace
the drain plugs. Disconnecttheheat
er outlet hose at thewater pump, to
bleedor releasetrappedair from the
system. Fill the system until the
coolant begins to flow from the
heateroutlet hose,then connectthe
heater outlet hose. Fill the supply
tank to a point 1" below the bottom
of the filler neck. Operate the en
gine until normal operatingtempera
ture has been reached. After the
initial fill, the coolant level will
drop approximately 1 quart after
the engine has been operated
about 20 minutes at 2000 rpm. This
is due to the displacement of en
trapped air. Add more coolant to
fill the radiator supply tank.

FAN DRIVE BELTS

DRAINJ PLUG

If the fan drive belts are noisy,
check the tension of the belts to
make certain they are within specifi

Bi 196-A cations. Also, check for misaligned
pulleys. If the drive belts are worn
or frayed, replacethem following the
proceduresin Part 11-1, Section 3.

ADJUSTMENTS
FAN BELT TENSION

The fan belts should be properly waterpump operation.A belt that is ings.



PART 11-1 - GENERAL COOLING SYSTEM SERVICE

1. Install the belt tension tool on
the drive belt and checkthe tension,
following the instructions furnished
by the tool manufacturerFig. 2.

2. If adjustment is necessary,
loosen the alternatormountingbolts
and the alternator adjusting arm
bolt. Move the alternatortoward or
away from the engineuntil the cor
rect tension is obtained seespecifi
cations.Removethe gauge.Tighten
the alternatoradjusting arm bolt and
the mounting bolts. Install the ten
sion gauge and check the belt ten
sion Fig. 2.

REPAIRS

FAN REPLACEMENT

On a car with an air conditioner,
a fan drive clutch is used.Carswith
out air conditioning utilize a pulley-
to-fan spacer.

1. Removethe fan guard. Remove
the capscrewsand lock washersre
taining the fan and spaceror drive
clutch to the water pump hub. Re
move the fan and spacer or drive
clutch.

2. If equipped with a fan drive
clutch, remove the retaining cap-
screwsandlock washersandseparate
the fan from the drive clutch. Posi
tion the replacementfan on the drive
clutch and install the lock washers
andcapscrews.

3. Positionthe fan and spaceror
drive clutch on thewaterpump hub

FIG. 2-Checking Drive Belt

and install the lock washers and
capscrews.Torque the capscrewsto
specification. Then, check the fan
drive clutch flange-to-water pump
hub for proper mating. Install the
fan guard.

FAN BELT REPLACEMENT

1. Loosenthe powersteeringpump
bracket at the water pump arid re
move the drive belt.

On a car with an air conditioner,
removethe compressordrive belt.

2. Loosen the alternatormounting
bolts andthealternatoradjustingarm
bolt. Move the alternatortowardthe
engine. Remove the belts from the
alternator and crankshaft pulleys,
and lift them over the fan.

3. Place the belts over the fan. In-

sert the belts in the water pump
pulley, crankshaft pulley, and alter
nator pulley grooves.Adjust the belt
tension to specifications.

4. On a car with an air condi
tioner, install and adjust the com
pressordrive belt to specifications.

5. Install the power steeringpump
drive belt and tighten the pump
bracket to the water pump. Adjust
the drive belt tension to specifica
tions.

RADIATOR HOSE
REPLACEMENT

Radiatorhosesshould be
whenever they become
rottedor havea tendencyto

replaced
cracked,
collapse.

1. Drain the radiator, then loosen
the clamps at eachend of the hose
to be removed.Slide the hoseoff the
radiatorconnectionand the radiator
supply tankconnectionupper hose
or the waterpump connectionlow
er hose.

2. Position the clamps at least
½ inch from eachend of the hose.
Slide the hose on the connections.
Make sure the clamps are beyond
the bead and placed in the center
of the clamping surface of the con
nections. Tighten the clamps. Fill
the radiator with coolant. Operate
the enginefor severalminutes, then
checkthe hosesand connectionsfor
leaks.Checkfor propercoolant level
after the enginehas reachednormal
operatingtemperature.

CLEANING AND INSPECTION

CLEANING COOLING SYSTEM

To remove rust, sludge and other
foreign material from the cooling
system,useeither FoMoCo Regular
Cooling SystemCleanseror in severe
cases use Heavy Duty Cleanser.
Removal of such material restores
cooling efficiency and avoids over
heating.

In severe cases where cleaning
solventswill not properly clean the
cooling system for efficient opera
tion, it will be necessaryto use the
pressureflushing method.

Various types of flushing equip
ment areavailable.If pressureflush
ing is used,make sure the cylinder
head bolts are properly tightened
to prevent possible water leakage
into the cylinders.

Always remove the thermostat
prior to pressure flushing.

A pulsating or reverseddirection
of flushing water flow will loosen

CONTROL PISTON

sedimentmore quickly than a steady
flow in the normal direction of cool
ant flow.

WATER PUMP

1. Clean the gasketmounting sur
facesof thewaterpump andcylinder
block.

2. Cleanand inspectthe sealseat
ing surface of the water pump.

3. Clean the pump housing and
inspectit for cracks, sandholes, im
proper machining, anddamagedsur
faces. If the water pump housing is
damagedbeyond repair, replacethe
completewater pump.

FAN DRIVE CLUTCH

Check the control piston for free
movement in the coupling. If the
control piston sticks, remove the

Too!- T63L-8o20-A

11-3

Tension

FIG. 3-Control Piston Installed
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piston and clean it with emery cloth.
For fan drive clutch test proce

dures, refer to Part 11-i, Section 1.
Check the bi-metallic strip, and if

it is damaged,replace the complete

fan drive clutch assembly.Bi-metal
lic strips arenot interchangeable. Be
sure to install the bi-metallic strip
with the identification stamp "B-i"
facing the fan drive clutch.

After the fan drive clutch is as
sembled,cleanthe drive with aclean
clotli and solvent. The fan drive
clutch should not be dipped in
any liquid.
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PART Section Page

2 WATER PUMP 1 Description and Operation 11-5

1 1 2 Removal and Installation 11-5
-

B DESCRIPTION AND OPERATION

A centrifugal-typewater pump is enginewhen the thermostatis closed, bearingintegral with the waterpump
mountedon the front of the cylinder bypassing the radiator. shaft. The bearingrequiresno lubri
block. The water pump inlet port is A vane-type, cast-iron irripeller cation. The hole in the water pump
connectedto the bottom of the radia- supplies coolant through centrifugal housing is a bleed hole to allow
tor left headertank to draw coolant action to the water pump outlet water that may leak past the sealto
from the radiator when the thermo- ports. Two outlet ports, one for be thrown out by the slinger. This is
stat is open. A by-pass port on eachcylinder bank, provide uniform not a lubrication hole.
the water pump is connectedto the coolant circulation in the engine The cooling fan hub is presseda
intake manifold coolant passageto cooling passages. specified distance onto the water
permit coolantcirculation within the The water pump has a sealed pump shaft.

B REMOVAL AND INSTALLATION

REMOVAL

1. Drain the cooling system.
2. Disconnect the power steering

pump bracket from the water pump
and removethe drive belt. Wire the
power steeringpump assemblyto the
left side of thecar in a position that
will prevent the oil from draining
out.

On a car with an air conditioner
removethe compressordrive belt.

3. Removethe alternatoradjusting
armbolt at the alternatorandloosen
the adjusting arm bolt at the water
pump. Loosen the two alternator
mountingbolts at the bracket. Move
the alternator inward and remove
the fan belt. Removethe fan, spacer
and pulley.

On an engineequippedwith a I an
drive clutch, remove the capscrews
retainingthe fan drive clutch to the
water pump hub. Remove the fan
drive clutch and fan as an assembly.
Remove the water pump pulley.

4. Disconnect the radiator lower
hose and heater hose at the water
pump.

5. Remove the alternator bracket
retaining bolt at the water pump.
Loosenthe alternatorbracket retain
ing bolt at the cylinder block, and
move the bracket away from the
water pump.

6. Loosen and move the water
pump bypasshosefront clampto the
rear. Removethe bolts retaining the
water pump to the block, and re
move the waterpump assemblyand
gaskets.

7.
arm
arm

Removethe alternatoradjusting
retaining bolt and remove the
from the pump.

INSTALLATION

Before the water pump is in
stalled, check it for damage.If it is
damagedandrequiresrepair, replace
it with a new pump or install a re
built pump obtained from a Ford-
Authorized Reconditioner.

1. Install the alternator adjusting
arm, fan, spacer,and pulley on the
waterpump.

On an engineequippedwith a fan
drive clutch, position the pulley,
fan drive clutch andfan on thewater
pump hub. Install the retaining cap-
screwsand torque to specifications.
After the capscrews have been
torqued,check the fan drive clutch
flange-to-waterpump hub for proper
mating.

2. Remove all the gasket material
from the mounting surfacesof the
water pump aadthe cylinder block.

Positionnew gaskets,coatedon both
sides with water-resistantsealer, on
the cylinder block, then install the
pump. Tighten the retaining bolts
evenly and alternately to avoid
fracturing thebosses.

3. Position thewaterpump bypass
hose front clamp. Install the alter
nator mountingbracketto the pump;
then tighten the alternatormounting
bracketbolt at the cylinder block.

4. Connectthe radiator lower hose
and heater hose.

5. Position the fan belts over the
pulleys and install the alternatorad
justing arm bolt at the alternator.
Adjust the belt tension to specifica
tions, and tighten the alternatorad
justing arm bolts and the mounting
bolts at the bracket.

6. Ona car with anair conditioner,
install and adjust the compressor
drive belt to specifications.

Install the power steering pump
drive belt and attach the pump
bracket to the water pump. Adjust
the drive belt tension to specifica
tions.

7. Fill and bleed the cooling sys
tem. Operate the engine until nor
mal operatingtemperaturehasbeen
reached,then check for leaks.
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U DESCRIPTION AND OPERATION
RADIATOR

The radiator is of the tube and
corrugated-fin-core type with the
tubesarrangedhorizontally for cross-
flow of the coolant. Two header
tanks, one on each side of the radi
ator Fig. 4, provide uniform dis
tribution of the coolant to the cross-
flow tubes. The header tank, or
chamber, on the left side of the
radiator contains a heat exchanger
for cooling the transmission fluid.
The radiator outlet port lower left
side is connectedto thewaterpump
inlet port.

SUPPLY TANK

A separate radiator supply tank
Fig. 4 is connectedto the radia
ator inlet port to control coolant
surging andprovidea pressurecham
ber for the pressurizedcooling sys
tem. The inlet port of the supply
tank is connected to the intake
manifold coolantpassageat the ther
mostat, thereby permitting coolant
circulation through the supply tank
and radiator when the thermostatis
open.

THERMOSTAT

A poppet-type thermostat is
mounted in a recessin the coolant
outlet passageof the intake mani
fold. When the thermostatis closed,
coolant flows to the water pump
througha bypasspassageat the front
of the intake manifold.

The thermostatused in produc

tion is for use with water or perma
nent-type anti-freeze. A lower tem
peraturethermostatis also available
for use with non-permanent-type
anti-freeze or water. For operating

temperatures,refer to the specifica
tions.

Do not attempt to repair the
thermostat. It should be replaced
if it is not operating properly.

REMOVAL AND INSTALLATION
RADIATOR
REMOVAL

1. Drain the cooling system.
2. Removethe radiator upper sup

port.
3. If equippedwith an air condi

tioner, remove the fan shroud re

taming screws and
shroudout of the way.

position

4. Disconnect the radiator upper
and lower hosesat the radiator.

5. Disconnectthe transmissionoil
cooler inlet and outlet lines at the
radiator.

the 6. Remove the radiator upper and
lower support bolts; then removethe
radiator. The radiator supply tank
neednot be removedunlessrequired.

INSTALLATION
1. If a new radiator is to be in

stalled, removethe drain cock from

SUPP1Y TANK.

TRANSMISSION COOLER LINES,

-

RADIATOR OUTLET

FIG. 4-Radiator and Supply Tank

AIR CONDITIONED, ONLY
Bi 934-A
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the old radiator and install it on the
new radiator.

2. Position the radiator in the
chassis and install and tighten the
support bolts.

3. Connect the transmission oil
cooler inlet and outlet lines.

4. Connectthe radiator upper and
lower hoses.

5. If equippedwith an air condi
tioner, install the fan shroud.

6. Install the radiator upper sup
port.

7. Close the drain cock. Fill and
bleed the cooling system. Operate
the engine and check for coolant
leaks. Check the transmission oil
cooler lines for leakage.Check the
transmissionfluid level.

RADIATOR SUPPLY TANK
REMOVAL

1. Drain the cooling system so

that the coolant level is below the
radiator supply tank. Disconnectthe
radiator upper hose at the radiator
supply tank Fig. 4.

2. Removethe supply tank retain
ing screws.Removethe supply tank.
Remove the thermostatand gasket
from the supplytank.

INSTALLATION

1. Remove all the gasket material
from the mounting surfacesof the
supply tankand the intakemanifold.
Coat a new supply tank gasketwith
sealer, then position the gasket on
the intake manifold opening. The
supply tank gasket must be posi
tioned on the manifold beforethe
thermostatis installed.

2. Install the thermostat in the
manifold opening with the copper
pellet or elementtowardthe engine.
If the thermostat is improperly

installed it will cause the engine
to overheat.

3. Positionthe supply tank against
the manifold; then install and torque
the retainingscrewsto specifications.

If a new tank is installed, remove
the overflow hosefrom the old tank
and install it on the new tank.

4. Connect the radiator upper
hose. Fill and bleedthe cooling sys
tem. Check for leaks and proper
coolant level after the engine has
reachednormal operating tempera
ture.

THERMOSTAT REPLACEMENT

To remove or install the thermo
stat, refer to "RadiatorSupply Tank
Removalor Installation."

Check the thermostatbefore in
stalling it, following the procedure
under "ThermostatTest."
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U DESCRIPTION AND OPERATION
The fan drive clutch Fig. 5 is

a fluid coupling containing silicone
oil. Fan speed is regulated by the
torque-carryingcapacity of the sili
coneoil. The more siliconeoil in the
coupling the greater the fan speed,
and the less silicone oil the slower
the fan speed.

into the coupling from a reserve
chamber.The silicone oil is returned
to the reserve chamber through a
bleed hole when the valve is closed.
Therefore, when the air passing
through the radiatorbecomeshotter,
the fan speed increases,and as the
temperaturedecreases,the fan slows
down.A bi-metallic strip andcontrol pis

ton on the front of the fluid cou
pling regulatesthe amount of silicone The input side of the coupling is

oil entering the coupling. The bi- attachedto thewaterpump hub and
metallic strip bows outward with the fan is attached to the output

an increasein surroundingtempera- side. Fins are cast integrally on the
ture and allows a piston to move exterior of the fluid coupling to dis
outward. The piston opens a valve
regulating the flow of silicone oil FIG. 5-Fan Drive Clutch

sipate the heat generatedby the
shearing action of the silicone oil.

El REMOVAL AND INSTALLATION
REMOVAL 3. Removethe retainingcapscrews drive clutch and install the retaining

1. Removethe radiatorupper sup- and separatethe fan from the fan

port. drive clutch.

2. Removethe capscrewsretaining
the fan drive clutch to the water

capscrews.
2. Position the fan drive clutch

andfan assemblyto the waterpump
hub Fig. 5. Install and tighten the

pump hub Fig. 5. Remove the INSTALLATION
fan drive clutch and fan as an as-

retainingcapscrews.
3. Install the radiator upper sup

sembly. 1. Position the fan on the fan port.

O MAJOR REPAIR OPERATION
DISASSEMBLY metallic strip.

1. Remove the bi-metallic strip
Fig. 6 by pushing one end of the
strip toward the fan clutch body so
that it clears the retaining bracket.
Then push the strip to the side so
that the oppositeendof the strip will
spring out of the bracket.

2. Remove the control piston.

CLEANING AND INSPECTION

For cleaning and inspectionpro
cedures,refer to Part Il-I.

ASSEMBLY
The fan drive clutch assemblyis

shown in Fig. 7.
1. Install the control piston Fig.

3 so that the projection on the end
of the piston will contact the bi

2. Install the bi-metallic strip with
the identification stamp "B-i" fac
ing the fan drive clutch.

11-8

FIG. 6-Fan Drive Clutch
Assembly FIG. 7-Fan and Drive Clutch



APPROXIMATE CAPACITY*
QUARTS

.Cooling U. S. ImperialSystem Measure Measure

Standard 19½ 16V4

*Add 1 quart extra for heater.

THERMOSTATS

LOW TEMPERATURE

Opens‘F 157°-i64°
Fully Open 184°-188°

HIGH TEMPERATURE

Opens°F 192°-199°
Fully Open 219°-221°

PART
11-5 SPECIFICATIONS

11-9

COOLING SYSTEM CAPACITYCOOLING FAN

OUTSIDE NO. OF
DIAMETER BLADES

Standard 18.50inches 5
Air-Conditioner-Equipped. . . 18.00inches 7

WATER PUMP

WATER PUMP DRIVE ARRANGEMENT

Dual belts drive water pump, fan and alternator

WATER PUMP PULLEY TO ENGINE RATIO

StandardCooling and Air-Conditioner-
Equipped 0.94:1

WATER PUMP ASSEMBLY DIMENSIONS

Front Faceof Pulley Hub to
Pump Housing Face 7.569inches
Impeller to Housing Cover Mounting
Surface Clearance 0.070-0.080inches

DRIVE BELT TENSION

TORQUE VALUES

NOTE: All specifications are given in ft-lbs unless
otherwise noted.

BETWEEN ALTERNATOR AND WATER PUMP PULLEY
SINGLE BELT

New 110-140
*Used 80-110

Minimum OperatingTension 70

BETWEEN ALTERNATOR AND WATER PUMP PULLEY
DUAL BELTSf

New-Front 110-140
Rear 105-155

*Used_Front 80-110
Rear 75-120

Minimum OperatingTension 70

BETWEEN WATER PUMP AND AIR COMPRESSOR PULLEY

New 120-150
*Used 90-120
Minimum OperatingTension 80

BETWEEN CRANKSHAFT AND POWER STEERING PULLEY
New 120-150

*Used 90-120
Minimum OperatingTension 80

WaterPump to Cylinder Block 20-25
Water Outlet Housing 12-15
Fan andSpacerto Pulley Hub 12-18
Fan to Fan Clutch with a/c 10-15
Fan Drive Clutch to
Water Pump Hub 12-18
Fan ShroudAssembly 10-15
Radiatorto Front End 10-15
Upper Support to Radiator 4-7
Radiatorto Engine Hose Clamps 1.0-2.5
TransmissionOil Cooler Tubesto Radiator . . 18-25
Hose Clamps 15-20in-lbs.

*Belt operatedfor a minimum of 10 minutes is con
sidereda usedbelt.

tDual BeltsUsedWhen EquippedWith Air Conditioner.

SPECIAL SERVICE TOOLS

FORD TOOL NO. FORMER TOOL NO. DESCRIPTION

T63L-8620-A 8620-A Belt Tension Gauge
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fl DESCRIPTION

A dual exhaustsystem Fig. 1 is system consists of: a welded one-
usedon all ThunderbirdModels. The piece resonator inlet and crossover
productiorL installed exhaust system pipe assembly the same as used in

consists of: a welded, one-piece production; a one-piece resonator
resonator inlet and crossover pipe inlet pipe andresonatorassemblyfor
assembly; a one-piece assembly on each side of the car; a one-piece
each side of the car that consistsof muffler inlet pipe, muffler and muf-

a resonator inlet pipe, resonator, fler outlet pipe assembly for each
muffler inlet pipe, muffler and side of the car; and a sleeveand two

muffler outlet pipe. clamps to connectthe resonatorand

The service replacementexhaust pipe assemblyto the muffler andpipe

assembly on each side of the car.
Hinged-type,rubber-bushedhang

er bracketsand bracket clamps se
cure the exhaust system to the car
underbody.The flangedendsof the
resonator inlet and crossover pipe
and exhaustmanifolds are sealedby
means of gaskets and secured with
studs and nuts. A retaining clamp
secureseach resonator inlet pipe to
the crossoverinlet pipe assembly.

fl IN-CAR ADJUSTMENTS AND REPAIRS

The exhaust system must be free
of leaks, excessive noise, binds,
groundingandexcessivevibration.

Exhaustsystem vibration, ground
ing, or binds are usually causedby:
loose, brokenor improperly aligned
clampsor brackets;and improperin
stallation of the crossoverinlet pipe
flanges on the exhaust manifolds.
Any of the aforementionedcondi
tions may cause changes to the
clearances of the exhaust system
components Fig. 2. If any of
these conditions exist, the clearance
of the exhaust system components
must be checked,adjustedand neu
tralized strain relieved or replaced
to make certain the specified clear
ances are maintained.

EXHAUST SYSTEM ALIGNMENT

and clearance specifications are
shown in Figs. 1 and 2. Perform the
following procedure to adjust and
neutralize the exhaustsystem:

1. Raisethe car. Loosen the upper
clamp bracketsat the muffler outlet
pipe hanger assemblies.Loosen the
clamps at the hanger assemblies
locatedat the underbody side mem
ber "kick-ups."

2. If the car is equipped with a
servicereplacementone-piecemuffler
inlet pipe, muffler and muffler outlet
pipe assemblyies,loosentheclamps
securingthe sleeves to the muffler
inlet pipes.

3. Loosen the clamps securingthe
resonatorinlet pipesto the crossover
inlet pipe assembly.

4. Loosen the retainingnuts secur
ing the crossoverinlet pipe flangesto
the exhaustmanifolds.

5. Inspect the clamps, brackets,
and exhaustmanifold studsandnuts,
and replace any worn or damaged
parts.

6. Torque the crossoverinlet pipe
flange to exhaustmanifold retaining
nuts to specification.

If the car is equippedwith a serv
ice replacementone-piecemuffler as
sembly, adjust the connectingsleeve
to position it equally on the front
and rear muffler inlet pipes.

7. Adjust the exhaustsystemcom
ponentsto conform to the clearance
specificationsshown in Fig. 2. Prop
erly position the respective clamps
andbrackets.Workingfrom the front
of the exhaust system toward the
rear, progressivelytighten the retain
ing clamps and brackets.

8. Lower the car. Check the ex
haustsystem for leaks,groundingor
excessivevibration.The exhaust system components
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U REMOVAL AND INSTALLATION

The replacementproceduresgiven
apply to all ThunderbirdModels and
to both right and left assembliesof
the dual exhaust system. Refer to
Figs. 1 and 2 for views of the ex
haust system componentsand their
clearancespecifications.

RESONATOR INLET AND CROSS
OVER PIPE ASSEMBLY

REMOVAL

1. Raisethe car. Loosentheclamps
securingthe resonatorinlet pipes to
the crossover inlet pipe assembly.
Slide the clamps rearward on the
resonatorinlet pipes.

2. Remove the retaining nuts se
suring the crossover inlet pipes to
the exhaustmanifolds.

3. Loosen the clamp retaining
screws at the right and left muffler
inlet pipe hangerassemblies.Loosen
the upper clamp bracket retaining
nuts at the right and left muffler out
let pipe hangerassemblies.

4. Disconnect the resonator inlet
pipes from the crossoverinlet pipe
assembly,and removethe crossover
inlet pipe from the exhaust mani
folds. Discard the mounting gaskets.

INSTALLATION

1. Clean the mountingsurfacesof
the exhaustmanifolds and the ends
of the resonatorinlet pipes.

2. Raise the resonator inlet and
crossoverpipe assemblyinto position
and connectit to the resonatorinlet
pipes. Install new right and left ex
haustmanifold to inlet pipe mount
ing gaskets;then install the inlet pipe
flangesandretainingnuts on the ex
haust manifolds. Torque the retain
ing nuts to specification.

3. Align the exhaustsystemto con
form to the clearancespecifications.
Torque the right and left resonator
inlet pipe to crossoverinlet pipe as
sembly retainingclamps to specifica
tion.

4. Torque the right and left front
hanger clamp retaining screws to
specification. Torque the right and
left muffler outlet pipe hangerupper
clampbracketretainingnuts to speci
fication.

5. Lower the car and check the
exhaustsystem for leaks.

RESONATOR INLET PIPE AND
RESONATOR ASSEMBLY

REMOVAL

1. Loosen the resonator inlet and
crossoverassemblyto right and left
resonatorinlet pipe clamps.Slide the
clamps forward onto the crossover
inlet pipe assembly.Loosenthe front
hanger clamp and the rear hanger
upperbracketclamp.

2. To install an initial service re
placement resonator inlet pipe and
resonatorassemblyon a production
exhaustsystem, cut the muffler inlet
pipe at a point 2¾ inches from the
rearof the resonaiorFig. 1.

On all inlet pipe and resonator
assembly replacementsrequired af
ter the initial service replacement
on a production exhaust system,
loosen the muffler inlet pipe inter
mediate sleeve clamps.

3. Removethe resonatorand pipe
assembly.Replaceall worn or dam
agedclamps and brackets.

INSTALLATION

1. Removeany slag or burrs from
the cut endof the muffler inlet pipe.
Install two clamps on the intermedi
ate sleeve. Position the sleeve and
clamps on the resonatoroutlet.

2. Connectthe resonatorand pipe
assemblyto the crossoverinlet pipe
assembly. Connectthe intermediate
sleeve to the muffler inlet pipe.

3. Align the exhaustsystemto con
form to the clearancespecifications.
Torque the crossoverinlet pipe as
sembly to resonatorinlet pipe clamp
nuts, the intermediate sleeve clamp
nuts, the front hangerclamp retain
ing screwand the rear hangerclamp
bracket retaining nut to specifica
tions.

4. Lower the car and check the
system for leaks.

MUFFLER INLET PIPE, MUFFLER
AND MUFFLER OUTLET PIPE

REMOVAL

1. To install an initial service re
placementmuffler inlet pipe, muffler
andmuffler outlet pipeassemblyon a

production exhaust system, cut the
muffler inlet pipe at a point 2¾
inchesfrom the rearof the resonator
Fig. 1.

On muffler inlet pipe, muffler and
muffler outlet pipe assemblyreplace
mentsrequiredafter an initial service
replacement,loosen the clampat the
muffler inlet endof the intermediate
sleeveandslide it forward.

2. Loosen the clamp at the front
hanger.Removethe bolt securingthe
clampbracketto the insulatorbrack
et. Loosen the upper clamp bracket
at the rear hanger. Remove the re
taining bolts securingthe rearhanger
bracket to the underbody channel
bracket. Removethe muffler, pipes,
front clamp bracket and rearhanger
bracket as an assembly.

3. Removethe front clampbrack
et from the muffler inlet pipe. Re
move the rearhangerassemblyfrom
the muffler outlet pipe. Replaceall
worn or damaged clamps and
brackets.

INSTALLATION

1. On an initial service replace
ment, removeany slag or burrs from
the cut end of the resonatoroutlet.
Place two clamps on the intermedi
ate sleeve, and install the sleeveon
the resonatoroutlet.

2. Install the front hanger clamp
and clamp bracket on the muffler
inlet pipe, and connect the new
muffler and pipe assembly to the
sleeve. Loosely install the clamp
bracket to insulator bracket retain
ing bolt.

3. Install the rear hangerassembly
on the muffler outlet pipe. Install
the rear hanger assembly on the
underbody channel bracket and
torque the retaining bolts to specifi
cation.

4. Align the exhaust system to
conform to the clearancespecifica
tions Fig. 2. Torque the interme
diate sleeve clamp nuts, front
hanger clamp screw, front hanger
insulator bracket to clamp bracket
retaining bolt and hanger upper
bracket retaining nuts to specifica
tions.

5. Lower the car and check the
system for leaks.
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SPECIFICATIONS

IL-L
TORQUE LIMITS Ft-lbs

Muffler Inlet Pipe to Engine Manifold 25-35

Resonator Inlet and Resonator Inlet and Crossover Pipe Assembly Clamps 13-20

Front Hanger Clamp 13-20

Front Hanger Clamp Bracket to Insulator Bracket 13-20

Front Hanger Insulator Bracket to Crossmember Bracket 13.20

Front Hanger Crossmember Bracket to Crossmember 13-20

Muffler Inlet Pipe Sleeve Clamps 13-20

Rear Hanger Upper Clamp Bracket to Hinge Bracket 13-20

Rear Hanger Hinge Bracket to Insulator Bracket 13-20

Rear Hanger Insulator Bracket to Underbody Flange Bracket 13-20

Rear Hanger Flange Bracket to Underbody Channel Bracket 13-20
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fl DIAGNOSIS AND TESTING

TROUBLE DIAGNOSIS GUIDE

Indications of a battery low in ternator, proceedwith an alternator

BATTERY LOW IN CHARGE
charge are slow cranking, hard
starting, and headlights dim at en-
gine idle speed.Causesare:

1. The alternator belt worn, or
loose and slipping over the pulley.

2. The battery in such poor con-
dition that it will not hold or take a
charge.

3. The alternator not producing
its ratedoutput.

4. Regulator unit out of adjust-
ment, and excessiveresistancein the
alternator-to-batterycircuit or in the
battery-to-groundcircuit.

First checkthe alternatorbelt ad-
justment and condition,

RECHARGE OR REPLACE
BATTERY

Perform a battery Capacity Test
in this part. Replacethe battery
if the test indicates it is worn out
or under capacity.If the battery ca-
pacity is normal,proceedas follows:

TEST ALTERNATOR OUTPUT

regulatortest underthe headingTest
AlternatorRegulator.if the output is
low, proceedas follows:

ALTERNATOR OUTPUT LOW

Connecta heavyjumper wire from
the batteryground post to the alter
nator ground terminal. Repeat the
alternator output test. If the output
now reachesor exceedsratedoutput,
either thealternatoror the batteryis
not properly groundedto the engine
frame. Replacethe battery-to-ground
cable if it is corroded or partially
broken. Cleanthe cable connections
at thebatteryandengine,andtighten
the connections. Tighten the alter-
nator mountingbolts.

if thealternatoroutput is still less
than normal, the alternator output
could be low dueto an openor short
circuit in the field, stator, brushesor
brushholders,or the brushescan be
worn too short or may be sticking in
the brush holder and not making
good contact in the slip rings. Re
move the alternator for repair.

Test the alternator output in this
part to determineif the alternator
is at fault. if the output is normal
or greaterthan the rating of the al-

TEST CIRCUIT RESISTANCE

if the alternatoroutput is normal,
check the external circuit to deter-

PART 3-3

CONTINUED ON NEXT PAGE
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TROUBLE DIAGNOSIS GUIDE Continued

ALTERNATOR TESTS
Refer to Wiring Diagram Manual

Form 7795P-65 for schematicsand
locations of wiring harnesses.

Use care when connecting any
test equipment to the alternator
system as the alternator output
terminal is connectedto the bat
tery at all times.

ALTERNATOR OUTPUT TEST

When an alternator output test is
conductedoff the car, a test bench
must be used.Follow the procedure
given by the test bench equipment
manufacturer.When the alternator
is removed from the car for this
purpose,always disconnecta bat
tery cable, as the alternator bat
tery terminal is connectedto the
battery at all times.

To test the output of the alternator
on the car, proceedas follows:

1. Place the transmission in neu
tral or park and apply the parking
brake. Make the connections as
shown in Fig. 1. Be sure that the
field resistancecontrol is at theOFF
position at the start of this test.

2. Closethebatteryadapterswitch.

mine the circuit resistancein this
part

RESISTANCE EXCESSIVE

If the resistancevoltagedrop is
greater than that specified for the
vehicle, locate the trouble by per
forming a completeexternal circuit
resistancetest in this part. Repair
or replacethe defective part.

RESISTANCE NORMAL

If the resistancevoltagedrop is
equal to or less than that specified
for the vehicle, test the alternator
regulator.

Start the engine, then open the bat
tery adapter switch.

3. Increase the engine speed to
approximately2750 rpm.

4. Adjust the field resistancecon
trol until the voltmeter readsexactly
15 volts. Observethe ammeterread
ing. Add 2 amperesto this reading
when the car is equippedwith stand
ard ignition or 6 ampereswith the
transistor ignition system, to obtain
total alternatoroutput.

if thebatterywasfully charged,it
might not be possibleto obtainmaxi
mum currentoutput.If specifiedcur
rent is not obtained, make the fol
lowing test before condemning the
alternator:

5. Turn the field resistancecon
trol knob to the OFF position. Ro
tate the mastercontrol knob to the
CURRENT REG. position. Main
tain the engine speedat 2750 rpm.

6. Turn the field resistancecontrol
and the master control clockwise,
maintaining a voltmeter reading of
15 volts maximum, until the field
resistancecontrol is at its maximum
clockwiseposition.

7. Readjustthe mastercontrol un
til the voltmeter reads exactly 15

TEST ALTERNATOR
REGULATOR

If the circuit resistanceis normal,
test the regulator to determineif it
is properly adjusted.

After checking both regulator
units, adjust or replacethe regulator
as necessary.If the regulator is not
at fault, the low charge is due to
operational factors such as:

1. Excessiveuse of accessories.
2. Short trips.
3. Accidentaldischargeof battery.
4. Incorrect engine lubricant for

ambienttemperatureencountered.
5. Regulator calibration set too

closeto low limit for vehicle operat
ing conditions.

volts. Observethe ammeter reading.
Add 2 amperesto this readingwhen
the car is equipped with standard
ignition or 6 ampereswith the tran
sistor ignition system, to obtain total
alternatoroutput.

8. Stop the engine, return the field
resistancecontrol to the OFF posi
tion and disconnectthe test equip
ment.

An output of 2 to 5 amperesbe
low specifications usually indicates
an open dioderectifier. An output of
approximately 10 amperes below
specifications usually indicates a
shorteddiode rectifier. An alternator
with a shorted diode will usually
whine, which will be mostnoticeable
at idle speed.
DIODE TEST

To test the positive diodes,make
the connectionsshown in Fig. 3.
Contactthe probe to each statorlead
terminal. Make sure that the tip of
the probe is sharp and that it pene
trates the varnish at the stator
terminals.

To test the negative diodes,make
the connections shown in Fig. 4.
Follow the sameprocedureas for the
positive diodes.

GROUP 13-CHARGING SYSTEM

BATTERY LOW IN
CHARGE Continued

Indicationsof a high chargingrate 1. Make certain that all connec
are: tions, including the regulatorground,

HIGH CHARGING RATE 1. Lights and fuses burn out re-
peatedly.

2. Battery requires too frequent
refilling,

3. The ignition contacts have a
short life.

To determinethe possiblecauseof
the high charging rate, check the
following items.

are tight. .
2. Check the voltage limiter. It

the voltage limit is high, check the
contacts and replace the regulator
if the contactsareburned.

3. If the contactsarein good con
dition, adjust the regulator to the
specifiedlimits Part 13-3.
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CLIP TO ALl ERNATOR
OUTPU1 IERMINAL

Good diodes will be indicated as
on the meter in Figs. 3 arid 4 2
amperesor more and readirtgsalike
within 2 scaledivisions.

FIELD OPEN OR SHORT
CIRCUIT TEST

Make the connectionsas shown in
Fig. 2. The current draw, as indi
cated by the ammeter,should be to
specifications.If there is little or no
current flow, the field or brushes
have a high resistanceor are open.
A current flow considerablyhigher
than that specified above, indicates
shortedor groundedturns or brush
leads touching. If the test shows
that the field is shortedor open and
the field brushassemblyor slip rings
arenot at fault, the entire rotor must
be replaced.

REGULATOR AND CIRCUIT
TESTS

The tests presented are outlined
.1 121 1.B for on-the-caroperation.Be surethat

the regulator is at normal operating

13-3

J 1220- C

FIG. 1 -Alternator Output Test

FIELD TERMINAL

FIG. 2-Field Open or Short Circuit Test
J 1213-C

/L,
I’1

CONTACT EACN
STAT OR

WINDING LEAD

ALTERNATOR
GROUND TERMINAL

J 1212.B

FIG. 3-Positive Diode Test FIG. 4-Negative Diode Test
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temperatureequivalent to the tem
perature after 20 minutes of oper
ation on the car with the hood
down.

FIELD RELAY TEST

Disconnect the regulator connec
tor plug, and remove the regulator
cover. Make the connections as
shown in Fig. 5. Slowly rotate the
field resistance control clockwise
from theOFF position until the field
relay contacts close. Observe the
voltmeter reading at the moment
that the relay closes. This is the
relay closing voltage, if the relay
closes immediately, even with the
field resistancecloseto theOFF posi
tion, use a 6-volt battery for this test.
if the closing voltage is not to
specifications,adjust the relay Part
13-3.

VOLTAGE LIMITER TEST

For test purposes,the lower stage
armature vibrating on the lower

contact regulation is used. Voltage
limiter calibration tests must be
made with the regulator cover in
place and the regulator at normal
operatingtemperatureequivalent to
the temperatureafter 20 minutesof
operation on the car with the hood
down.

Make the test connections as
shown in Fig. 6. Turn all accessories
off, including door operated dome
lights. Close the battery adapter
switch, start the engine, then open
the adapter switch. Attach the volt
age regulator thermometer Tool
TS6L-l0505-A, to the regulatorcov
er. Operate the engine at approxi
mately 1850 rpm for 5 minutes.Turn
themastercontrol to the cutout relay
position. If the ammeter indicates
more than 10 amperes,stop the en
gine, removethe battery cablesand
chargethe battery.

When the battery is charged,and
the voltage regulator has been tem
peraturestabilized, rotate the master

TABLE 1-Voltage Limiter Setting
Versus Ambient Air Temperature

Ambient Air
Temperature°F

Voltage Limiter
Setting Volts

50
75

100
125
ISO
175

14.3-15.1
14.1-14.9
13.9-14.7
13.8-14.6
13.6-14.4
13.5-14.3

control to the VOLTAGE REG. po
sition. The ammeter should indicate
approximately2 amperes.

Cycle the regulator as follows:
stop the engine, close the adapter
switch, start the engine, and open
the adapterswitch. Allow the battery
to normalize for a short time, then
read the voltmeter. Read the ther
mometer,andcomparethe voltmeter
reading with the voltage given in
Table I for the ambienttemperature
indicatedon the thermometer.If the

13-4

FIG. 5-Field Relay Test
J 1215.C

FIG. 6-Voltage Limiter Test
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OUTPUT TERMINAL

J1219-C

FIG. 7-Voltage Drop Test-Alternator to Battery
Positive Terminal

J 1218-C

FIG. 8-Voltage Drop Test-Alternator to Battery
Ground Terminal

regulatedvoltage is not within speci
fications, make a voltage limiter
adjustment. After each adjustment,
be sure to cycle the regulator before
eachreading.The readingsmust be
made with the cover in place.

CIRCUIT RESISTANCE TESTS

For the purposeof this test, the
resistancevaluesof the circuits have
beenconvertedto voltagedrop read
ings for a current flow of 20 amperes.

Alternator to Battery Positive
Terminal. To checkthe alternatorto
battery positive terminal voltage
drop, makethe connectionsas shown
in Fig. 7. Turn off all electrical ac
cessoriesand lights. Close the bat
tery adapterswitch, start the engine,
then openthe batteryadapterswitch.
Slowly increasethe enginespeedun
til the ammeter reads 20 amperes.
Note the voltmeter reading at this
point. The voltage readingshould be
no greaterthan 0.3 volt.

drops have been
standardcar. The
auxiliary, continu
heavy-duty equip-

These voltage
computed for a
current used by
ously operating,
ment will not show on the ammeter
and will have to be taken into ac
count when making this test.

If the battery is fully charged, it
may not be possible to reach the
20 amperes required for the test.
Connect a battery discharge tester
to the battery terminals and adjust
the load on the battery until the
required20 amperesis indicated.

Alternator to Battery Ground
Terminal. To check the alternator
to battery ground terminal voltage
drop, makethe connectionsas shown
in Fig. 8. Close the battery adapter
switch, start the engine and open
the adapter switch. Slowly increase
the engine speeduntil the ammeter
reads 20 amperes.The voltage indi
catedon the voltmetershould be less
than 0.1 volt. if necessary,use a

battery discharge tester, as in the
precedingtest to obtain the required
20-amperereading.

BATTERY TESTS AND
CONCLUSIONS

Tests are made on a battery to
determine the state of charge and
also the condition. The ultimate re
sult of thesetests is to show that the
battery is good. needsrecharging.or
must he replaced.

If a hatter has failed, is low in
charge,or requireswater frequently.
good service demandsthat the rea
son for this condition be found. It
may be necessaryto follow trouble
shooting procedures to locate the
cause of the trouble Section 1 in
this part.

Hydrogen and oxygen gasesare
produced in the course of normal
battery operation. This gas mix
ture can explodeif flamesor sparks

13-5
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are brought near the vent open
ings of the battery. The sulphuric
acid in the battery electrolyte can
causea serious burn if spilled on
the skin or spattered in the eyes.
It should be flushed away imme
diately with large quantities of
clear water.

Beforeattemptingto test a battery,
it is important that it be given a
thoroughvisual examination to de
termineif it hasbeendamaged.The
presenceof moisture on the outside
of the case and/or low electrolyte
level in oneor more of the cells are
indications of possible battery dam
age.

The Ford and Mercury batteries
incorporatea single one-piececover
which completelysealsthe top of the
battery and the individual cell con
nectors. This cover must not be
piercedwith test probesto perform
individual cell tests.

A battery can be testedby deter
mining its ability to deliver current.
This may be determinedby conduct
ing a Battery Capacity Test. Fig. 9
shows the battery capacity test in
outline form.

BATTERY CAPACITY TEST

A high rate dischargetester Bat
tery-Starter Tester in conjunction
with a voltmeter is usedfor this test.

1. Turn the control knob on the
Battery-Starter Tester to the OFF
position.

2. Turn the voltmeter selector
switch to the 16 or 20-volt position.

3. Connectboth positive test leads
to the positive battery post andboth
negative test leads to the negative
battery post. The voltmeter clips
must contact the battery posts and
not the high rate discharge tester
clips. Unlessthis is done the actual
battery terminal voltage will not
be indicated.

TOTAL VOLTAGE
LESS THAN 9 6

IREPLACE BATTERYI

FIG. 9-Battery Capacity Test Outline

4. Turn the load control knob in
a clockwise direction until the am
meter readsthree times the ampere
hour rating of the battery a 45
ampere-hourbatteryshould be tested
at 135 amperesload.

5. With the ammeterreading the
required load for 15 seconds,note
thevoltmeterreading. Avoid leaving
the high dischargeload on the bat
tery for periods longer than 15
seconds.

6. If the voltmeter reading is 9.6
volts or more, the battery has good
output capacityand will readily ac
cepta charge,if required. Checkthe
specificgravity. If the specific gravity
readingis 1.240 or below, chargethe
batteryuntil it is fully charged.

The batteryis fully chargedwhen
the cells are all gassing freely and
the specificgravity ceasesto rise for
three successivereadings taken at

MORE THAN 50 POINTS

0.050 BETWEEN CELLS

REPLACE BATTERY

1039 D

hourly intervals. Additional battery
testing will not be necessaryafter
the battery has been properly
charged.

7. If the voltage readingobtained
during the capacity test is below 9.6
volts, check the specific gravity of
each cell.

8. If the difference between any
two cells is more than 50 points
0.050, the battery is not satisfac
tory for service and should be re
placed.

9. If the difference betweencells
is less than 50 points 0.050, the
batteryshould be chargedaccording
to the following charging schedule.
In some cases the electrolyte level
will be too low to obtain a specific
gravity reading. In suchcaseswater
should be addeduntil the electrolyte
level just covers the ring in the filler
well, then charge the battery at 35
amperesfor 15 minutes.Check the
specificgravity of eachcell andif the
differencebetweencells is less than
50 points 0.050, charge the bat
tery accordingto the schedule.

10. After the battery has been
charged,repeatthe capacity test. If
the capacity test battery voltage is
still less than 9.6 volts, replacethe
battery. If the voltageis 9.6 volts or
more, the battery is satisfactory for
service.

11. If the battery is found to be
dischargedonly, check for a loose
fan belt, looseelectricalconnections,
charging system performance, and

BATTERY CAPACITY TEST
ADJUST RESISTANCE UNTIL AMMETER READS 3 TIMES AMPERE-HOUR
RATING OF BATTERY. HOLD FOR 15 SECONDS AND NOTE VOLTAGE.

VOLTAGE OVER 9.6

CHECK SPECIFIC GRAVITY. CHARGE BATTERY,
IF LOW. OTHERWISE BATTERY IS O.K.

VOLTAGE LESS THAN 9.6

ICHECK SPECIFIC GRAVITY OF EACH CELLI

LESS THAN 50 POINTS
0.050 BETWEEN CELLS

CHARGE BATTERY PER CHARGING
SCHEDULE AND REPEAT CAPACITY TEST

TOTAL VOLTAGE
MORE THAN 9.6

IBATTERY IS SERVICEABLEI

TABLE 2-Allowable Battery High Rate Charge Time Schedule
Specific

Reading

Charge

Amperes

Battery_Capacity-AmpereHours

45 55 70 80

1.125-l.150 35 65 mm. 80 mm. 100mm. 115 mm.

1.150-1.175 35 50 mm. 65 mm. 80 mm. 95 mm.

1.175-1.200 35 40 mm. 50 mm. 60 mm. 70 mm.

1.200-1.225 35 30 mm. 35 mm. 45 mm. 50 mm.

Above 1.225 5 ** ** **

1f the specific gravity is below 1.125,use the indicatedhigh rate of chargefor
the 1.125 specific gravity, then chargeat 5 amperesuntil the specific gravity
reaches1.250 at 80°F.

* *Chargeat 5 ampererate only until the specificgravity reaches1.250 at 80°F.
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make a battery drain test in this cable and connect the positive lead if the car is equippedwith an elec
section. of a voltmeter to the cable. Connect tric clock, momentarily connect the

BATTERY D Al T T
the negativeleadof the voltmeter to

R N ES the battery negative post.
battery ground cable to the battery
negative post to make certain that

This test will determineif there is With all circuits off, the meter the clock is wound. When the clock
any external load that would cause should read zero. Any battery ex- runs down at the end of approxi
unwanted battery discharge. ternal load will causethe voltmeter

Disconnect the battery ground to read full battery voltage,
mately 2 minutes the voltmeter will
show full batteryvoltage.

U COMMON ADJUSTMENTS AND REPAIRS

BELT ADJUSTMENT 2. Apply pressureon the alter- 3. Check the belt tension usmng
nator front housing only and tool TÔ3L-8620-A. Adjust the belt

1. Loosen the alternatormounting tighten the adjusting arm to alterna- for specified tension.
bolt and the adjusting arm bolts. tor bolt. 4. Tighten all mounting bolts.

U CLEANING AND INSPECTION

1. The rotor, stator, and bearings
must not -he cleaned with solvent.
Wipe these parts off with a clean
cloth.

2. Rotatethe front bearingon the
drive end of the rotor shaft. Check
for any scrapingnoise, loosenessor
roughnessthat will indicate that the
bearingis excessivelyworn. Look for
excessive lubricant leakage. If any
of theseconditions exist, replacethe
bearing.

3. Inspect the rotor shaft at the
rearbearingsurfacefor roughnessor
severe chatter marks. Replace the
rotor assembly if the shaft is not
smooth.

4. Place the rear end bearing on
the slip-ring end of the shaft and

rotatethebearingon the shaft.Make
the same check for noise, looseness
or roughnessas was made for the
front bearing. Inspectthe rollers and
cage for damage.Replacethe bear
ing if theseconditions exist, or if the
lubricant is lost or contaminated.

5. Check the pulley and fan for
excessive looseness on the rotor
shaft. Replaceany pulley or fan that
is loose or bent out of shape.Check
the rotor shaft for stripped or dam
aged threads. Inspect the hex hole
in the end of the shaft for damage.

6. Check both the front and rear
housingsfor cracks. Check the front
housing for strmpped threads in the
mounting ear. Replace defective
housings.

7. Check all wire leads on both
the stator and rotor assembliesfor
loose soldered connections, and for
burned insulation. Resolder poor
connections.Replacepartsthat show
burnedinsulation.

8. Check the slip rings for nicks
and surface roughness.Nicks and
scratchesmay be removed by turn
ing down the slip rings. Do not go
beyond the minimum diameterlimit
of 1.22 inches. If the slip rings are
badly damaged,the entire rotor will
have to be replaced,as they are serv
iced as a completeassembly.

9. Replace any parts that are
burnedor cracked. Replacebrushes
and brush springs that are not to
specification.
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fl DESCRIPTION AND OPERATION

The charging system is a negative
- ground system, and consistsof

generating windings are stationary.
Energy is supplied from the system

an alternator,a regulator,a storage
battery and associatedwiring. Refer
to Wiring Diagram Manual Form

to the rotating field through two
brushes to two slip rings. The slip
rings are mountedon the rotor shaft

7795P-65 for schematicsand loca- Fig. 2.
tions of wiring harnesses.

An alternator is belt driven from
the engine.The alternator mounting
is shown iii Fig. 1.

.

The alternatorproducespower in
the form of alternatingcurrent. The
alternatingcurrent is rectified to di-
rect current by six diodes Fig. 2

The mechanical construction of for use in charging the battery and
the alternatordiffers from a genera- supplying power to the electrical
tor in that the field rotates, and the system.

FIG. 1 -Alternator Mounting

U REMOVAL AND INSTALLATION

1. Disconnect the battery ground nator. tool T63L-8620-A. Apply pressure
cable. 4. Attach the alternator wiring

2. Loosen the alternatormounting harness. Position the alternator on
bolt andremovethe adjustmentarm the engine, and install the spacer
to alternatorbolt, and alternatormounting bolt finger-

on the alternator front housing
only, when tightening the belt.
Tighten the adjusting arm bolts and
the mounting bolt.

3. Disengagethe alternator belt, tight Fig. 1. 7. Connect the battery ground
Removethe alternatormountingbolt 5. Install the adjustment arm to cable.
and spacer,disconnectthe alternator alternatorbolt.
wiring harness,andremovethe alter- 6. Adjust the belt tension using

MAJOR REPAIR OPERATIONS

DISASSEMBLY

Fig. 2 showsa disassembledview
of the Ford alternator.

1. Mark both end housings and
the stator with a scribe mark for
assembly.

2. Remove the three housing
through bolts.

3. Separatethe front end housing
and rotor from the stator and rear
end housing.

4. Removeall thenuts andwashers
from the rear end housing and re
move the rearend housingfrom the
statorand diode plate assembly.

5. Remove the brush holder

mounting screws and remove the
holder, brushes,brushsprings, insu
lator andterminal.

6. If replacement is necessary,
pressthe bearingfrom the rear end
housing, supporting the housing on
the inner boss.

7. If either diode plate assembly
is being replaced,carefully unsolder
the stator leads from the printed-
circuit boardterminals,slip thestator
neutral lead split terminal lug out
from under theheadof the terminal
screw, and separatethe stator from
the diode plate assembly.Useonly a
100-watt soldering iron. Leave the
soldering iron in contact with the

terminals only long enough to re
move the wires. Excess heat can
damagethe printed-circuitboard.

8. Hold the diode plate that is to
be replaced, in a vise. Use a thin
hacksaw blade and cut the three
diode leads as close to the diodes as
possible. Be careful not to break
the printed-circuit board.

9. Pressthe insulatedterminal bolt
out of the insulators,andremovethe
insulators.

10. Separatethe diode plate from
the printed-circuit board. Discard
the roll pins.

11. Carefully unsolderandremove
the cut diodeleads from the printed-
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REAR END
HOUSING

REAR BEARING
10A304

I
TERMINAL

INSULATORS
10329

BRUSH TERMINAL
AND INSULATOR

379251-S
10329

PULLEY
10344

351124.S

35 1496 .S

J 1 166.C

FIG. 2-Disassembled Alternator

circuit board, using a 100-watt sol
dering iron. Remove any remaining
solder and washersfrom the diode
leadholes.

12. If the printed-circuit board is
being replaced, cut the printed-cir
cuit board into six separatepieces
and unsolder each piece from the
diode it is attachedto. Removeand
discardthe roll pins from the diode
plates.

13. Remove the drive pulley
pulley, fan, fan spacer, rotor
bearingspacer Fig. 3.

14. Remove the three screws that
hold the front end bearing retainer,
andremovethe retainer.Support the

nut,
and

housing close to the bearing boss,
and pressout the old bearing from
the housing, only if the bearing is
looseor has lost its lubricant.

15. Perform a diode test and a
field open or short circuit test Part
13-1.

PARTS REPAIR OR
REPLACEMENT

Nicks and scratchesmay be re
moved from the rotor slip rings by
turning down the slip rings. Do not
go beyond the minimum diameter
limit of 1 .22 inches. If the slip rings
are badly damaged,the entire rotor
must be replacedas it is servicedas
an assembly. All other assemblies
are to be replaced rather than re
paired.

ASSEMBLY
1. Pressthe front end bearing in

the bearing boss and install the
bearing retainer.

2. If the stop-ring on the rotor
drive shaft was damaged, install a
new stop-ring. Push the new ring
on the shaft and into the groove.
Do not open the ring with snap
ring pliers as permanentdamage
will result.

3. Position the front end bearing
spaceron the drive shaft with the

J1204B recessedside againstthe stop-ring.

fan spacer, fan, pulley and lock
washeron the drive shaft and install
the retaining nut Fig. 3, to speci
fied torque.

5. If the rear end housing bearing
wasremoved,supportthe housingon
the inner boss and press in a new
bearing flush with the outer end
surface.

6. Placethebrushsprings,brushes,
brush terminal and terminal insula
tor in the brushholder and hold the
brushes in position by inserting a
piece of stiff wire in the brush
holderas shown in Fig. 4.

13-9

DIODE PLATE
ASSEMBLY

t0373
STATOR

10336

/

FRONT

ROTOR BEARING

10335 10094

BEARING
RETAINER

10A355

BEARING
SPACER -
10A360

379201.S

FAN SPACER
10A344

BRUSH SPRINGS
10:149

378466-S

BRUSH HOLDER
10351 FRONT HOUSING

10333

Too! -

T65P. 10300.B

BRUSH
TERMINAL

379251.S
J1203.B

FIG. 3-Pulley Removal 4. Position the drive end housing, FIG. 4-Brush Holder Assembly
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7. Positionthebrushholderassem
bly in the rear end housingand in
stall the mounting screws.Position
the brush leads in the brush holder
as shownin Fig. 5.

8. If a new diodeplate or printed-
circuit board is being installed,posi
tion the diode plate so that the diode
leads go through the three holes in
the printed-circuit board. Install the
terminalbolt andinsulator. Maintain
the ½-inch insulator spacing be
tween the printed-circuit board and
the diode plate.Install a small tinned
washer and a solder ring on each
diode leadand solderthe diodeleads
to the printed-circuit board. Use a
100-watt iron. Avoid excessheat on
theprinted-circuitboardso as not to
loosen the printed-circuit wiring
from the board.

9. Wrap the three stator winding

leads around the printed-circuit
board terminals and solder them.
Use a 100-watt soldering iron and
rosin-coresolder.Slip thestatorneu
tral lead split-terminal lug under the
head of the stator terminal screw
Fig. 6.

10. Install the STA and BAT ter

DIODE PLATE
INSULATOR

10A383

STATOR
NEUTRAL,

LEAD

PRINTED
CIRCUIT
BOARD
10B301

minal insulators Fig. 6. Position
the stator and diode plate assembly
in the rear endhousing. Positionthe
STA black, BAT red and FLD
white insulators, on the terminal
bolts, and install five retaining nuts
Fig. 7.

11. Wipe the rearend bearingsur
face of the rotor shaft with a clean
lint-free rag.

12. Position the rear end housing
and stator assemblyover the rotor
andalign the scribemarksmadedur
ing disassembly.Seat the machined
portion of the stator core into the
step in both end housings. Install
the housing through bolts. Remove
the brush retracting rod, and put a
daub of waterproofcementover the
hole to seal it.

13-10

BAT
TERMINAL
INSULATOR

10A383

/

STATOR WINDING
LEADS

FIG. 5-Brush Lead Positions

INSULATOR
10A383

ii 167-B

FIG. 6-Stator Lead Connections FIG. 7-Alternator Terminal
Locations
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fl DESCRIPTION AND OPERATION

The alternator regulator is com
posed of two control units, a field
relay and a voltage limiter, mounted
as an assembly Fig. 1. Because
the reversecurrent through the rec
tifier is small, a reversecurrentcut
out relay is not needed.The alter
nator is self current limiting, thus a
current limiter is not needed.Refer
to Wiring Diagram Manual Form
7795P-65 for schematicsand loca
tions of wiring harnesses.

‘VOLTAGELIMITER

The field relay serves to connect
the battery and alternator output

FIELD

/ TERMINAL

CHARGE / FIELD RELAY
LIGHT TERMINAL / TERMINAL

to the field circuit when the engine
is runningWhen the ignition switch
is closed, the field relay is energized.
Closing of the relay contacts, con

FIG. 1 -Alternator Regulator

BATTERY TERMiNAL FOR
J1214-C

nects the battery and alternatorout
put to the field through the voltage
limiter contacts.

When the upper contacts are
closed, full system voltage is applied
to the field and maximum field

applied,the armaturevibrateson the
uppercontacts.At high enginespeed
and light or no load, the armature

VOLTAGE LIMITER current will flow. When the limiter
armature floats between the con-

vibrateson the lower contacts.

The temperaturecompensatedvolt- tacts, field current is reduced by A 50-ohm resistor is connected
age limiter is a double contact unit, flowing through the field resistor. from the field terminal to ground to
Limiting is accomplishedby control- When the limiter lower contactsare absorbelectrical surgesin the alter
ling the amount of current supplied closed, zero currentflows to thefield. nator circuits as the voltage limiter
to the rotating field. At low enginespeedandwith a load armaturevibrateson the contacts.

IN-CAR ADJUSTMENTS AND REPAIRS

REGULATOR ADJUSTMENTS

Erratic operationof the regulator,
indicatedby erratic movementof the
voltmeter pointer during a voltage
limiter test, may be causedby dirty
or pitted regulator contacts. Use a
very fine abrasivepapersuch as sili
con carbide, 400 grade, to clean
the field relay andthe voltage limiter
contacts.Wear off the sharp edges
of the abrasiveby rubbing it against
another piece of abrasive paper.
Fold the abrasive paper over and
pull the paper through the contacts
to clean them. Keep all oil or grease
from contacting the points. Do not
use compressed air to clean the
regulator. When adjusting the gap

spacinguseonly hospital-cleanfeeler
gauges.

REGULATOR GAP
ADJUSTMENTS

Voltage Limiter. The difference
between the upper stage and lower
stage regulation 0.3 volt, is deter
mined by the voltage limiter point
and core gaps.Make the gap adjust
ments with the regulator removed
from the car.

Adjust the point gap first. Loosen
the left side lock screw ¼ turn. Use
a screwdriver blade in the adjust
ment slot above the lock screw. Ad
just the upper contactuntil there is
0.0 17 to 0.022-inch gap betweenthe

lower contacts. Tighten the lock
screw and recheck the contact gap.

Adjust the coregapwith theupper
contacts closed. Loosen the center
lock screw1/4 turn. Use a screwdriv
er blade in the adjustmentslot under
the lock screw. Adjust the core gap
for 0.049 to 0.056-inch clearance
betweenthe armatureand the core
at the edgeof the core closest to the
contact points. Tighten the lock
screw and recheck the core gap.

Field Relay. Place a 0.012 to
0.022-inch feeler gauge on top of
the coil core closest to the contact
points. Hold the armature down
on the gauge.Do not push down on
the contact spring arm. Bend the
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contactpost arm
bottom contact
upper contact.

Fig. 2 until the
just touches the

REGULATOR VOLTAGE
ADJUSTMENTS

Final adjustmentof the regulator
must be made with the regulatorat
normal operatingtemperature.

The field relay closing voltage is
adjusted by bending the armature
frame Fig. 2. To increasetheclos
ing voltage, bend the frame down.
To decreasethe closingvoltage,bend
the frameup.

The voltage limiter is adjustedby
bending the voltage limiter spring
arm Fig. 2. To increasethe volt
age setting, bend the adjusting arm
downward.To decreasethe voltage
setting, bend the adjusting arm up
ward.

GAP ADJUSTMENTS BEND ARM TO ADJUST

BEND CONIACT POST ARM
TO OBTAIN CORE GAP

FIG. 2-Regulator Adjustments

Before setting the voltage and
before making a final voltage test,
the alternator speed must be re

VOLTAGE ADJUSTMENTS

duced to zero and the ignition
switch opened momentarily, to
cycle the regulator.

B REMOVAL AND INSTALLATION

1. Remove the battery ground
cable.

2. Remove the regulator mount
ing screws.

3. Remove the cable disconnect
from the regulator.

4. Attach the cable disconnect to

the new regulator.
5. Mount the regulator to the

radiator left air deflector. The main
wiring harness hold-down clamp
mounts under the upper mounting
screw. The radio suppressioncon
denser mounts under the lower

mounting screw, with an external
tooth lock washerbetweenthe con
denser bracket and the regulator
frame.

6. Connect the battery ground
cable, andtest the systemfor proper
voltage regulation.

13-12

VOLTAGE LIMITER-..,.,

,
BEND ARM DOWN TO INCREASE

VOLTAGE LIMIT
BEND ARM UP TO DECREASE

VOLTAGE LIMIT

BEND FRAME DOWN TO
INCREASE CLOSING VOLTAGE

BEND FRAME UP TO
DECREASE CLOSING VOLTAGE J1217.C
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Supplier Amperes
@ 15V

Watts
@ 15V

Field
Current

Amperes I
12V 75°F.

Cut-In
Speed

Engine
R.P.M.

Rated
Output
Speed
Engine
R.P.M.

Minimum
Slip Ring

Turn
Down

Diameter

Maximum
Slip
Ring
Run
Out

Brushes Pulley
Nut

Torque
Ft. Lbs.

Belt
Tension

Poundst
New

Length
Inches

Wear
Length

Inches

Autolite 42 630 2,8 3.3 350 1800 Cold 1.220 .0005 ‘/2 /16 60-80 80-110
2750 Hot

Autolite 45 675 2.8-3.3 300 1800 told 1.220 .0005 1½ /16 60-80 80-110
2350 Hot

Autolite 55 825 2.83.3 350 1800 Cold 1.220 .0005 ‘/2 5/ 60-80 80-110
2350 Hot

fUsed belt. New belt 110-140. A used belt is one that has been in operation more than 10 minutes.
Alternator Pulley nut torque. 60-80 foot pounds.

REGULATOR

.Supplier Current
Rating

Voltage
Regulation
@ + 15°F

Voltage Limiter Field Relay
I

Contact Gap I Armature Air Gap
Inches Inches

I

Armature Air Gap I Closing Voltage
Inches @ + 15°F

Autolite Used with 42, 45 & 55
Ampere Alternator

14.1 to 14.7 0.017 to 0.022 0.049 to 0.056 0.012 to 0.022 2.5

VOLTAGE REGULATION SETTING BATTERY
Ambient 1

Temperature
°F.

Standard
Alternator
Regulator

Filler Cap Color I Number of Plates I Ampere Hours I
Gray 66 I I
Black 78 80

BATTERY FREEZING TEMPERATURES
50 14.3-15.1
75 14.1-14.9

100 13.9-14.7 Specific Gravity Freezing Temperature
125 13.8-14.6 1.280 -90°F.
150 13.6-14.4 1.250 -62°F.

1.200 -16°F.175 13.5-14.3
1.150 + 5°F.
1.100 +19°F.

Ford Tool No. Former No. Description
T56L-10505-A
T63L-8620-A

M-183-RT6-5
8620 BT-33-73-F

Voltage Regulator Setting Thermometer
Belt Tension Gauge

ALLOWABLE BATTERY HIGH RATE CHARGE TIME SCHEDULE
Specific
Gravity
Reading

Charge
Rate

Amperes

-

45
BATTERY CAPACITY-AMPERE HOURS

55 10 80
1.125.1.150* 35 65 mm. 80 miii. 100 mm. 115 mm.
1.150-1.175 35 50 miii. 65 miii. 80 mm. 95 mm.

1.175-1.200 35 40 mm. 50 miii. 60 mm. 70 mm.

1.200-1.225 35 30 mm. 35 mm. 45 miii. 50 mm.

Above 1.225 5 ** ** **

f
**

*lf the specIfic gravIty IS below 1.125, use the indicated high rate of charge for the 1.125 specific gravity, then charge at 5 amperes until the specific gravity
reaches 1.250 at 80°F.

**charge at 5 ampere rate only until the specific gravity reaches 1.250 at 80°F.
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DIAGNOSIS AND TESTING
If the engine cranks but will not seized or the starter may be faulty. not tow a car at more than 30

start, the trouble is in the engine If the enginewill not start with a mph or for more than 15 miles
fuel, or ignition system and not in booster battery connected,tow the without raising the rear wheels
the starting system. If the engine car to the shop for a completediag- off the ground, or disconnecting
will not crankevenwith a boosterbat- nosis. Do not attempt to start the the driveshaft. Be sure that the
tery connected,engine parts may be car by pushing or towing it. Do transmission is in neutral.

STARTER TROUBLE DIAGNOSIS GUIDE

1. The batterymay be discharged. 2. With a fully charged battery,
2. The ignition switch, starter operate the ignition switch to crank

ENGINE WILL NOT CRANK neutral switch or starter relay may the engine. If enginewill not crank

AND STARTER RELAY DOES be inoperative. . . and the relay does not click, connect

NOT CLICK 3. The relaycontrol circuit maybe a jumper lead from the battery ter
open or contain high resistance. minal of the relay to the starter

switch terminal of the relay Fig. 1,
CHECK BATTERY connection®. If theenginedoesnot

Perform a Battery Capacity Test crank, and the relay does not click,

Group 13. If the battery does not the starter relay is probably defec
test as having good capacity, make tive.
a Battery Test ChargeGroup 13. 3. If the enginecranks in Step 2,
Replacethe battery if the test mdi- remove the quick disconnect from
cates that it is worn out or under the starter neutral switch which is
capacity. locatedon the steeringcolumn under

the instrument panel. Connect a
CHECK STARTER RELAY jumper wire betweenthe quick dis

1. Disconnect and ground the connectterminalsthat areconnected

high tensionleadfrom the spark coil to the two red-blue stripe wires.

so that the engine cannot start. On Operatethe ignition switch to crank

a car with a transistor ignition, alSO the engine.

disconnectthe brown wire from the 4. If the engine cranks in Step 3,
starter relay I terminal. Place the the starter neutral switch is defec
transmission lever in the N or p tive or out of adjustment.
position. 5. If the enginedoes not crank in

CONTINUED ON NEXT PAGE



ENGINE WILL NOT CRANK
BUT STARTER RELAY CLICKS

GROUP 14-STARTING SYSTEM

If the relay clicks when the igni
tion switch is operated, and the
engine does not crank, connect a
heavyjumper from the relaybattery
terminal to the relay starterterminal
Fig. I, connection®. If the engine
cranks, replace the relay. If the
engine does not crank, observethe
spark when connecting and discon
necting the jumper. If there is a
heavy spark, see Check Engine and
StarterDrive below. If the spark is
weak or if there is no spark at all,
proceedas follows:

CHECK CABLES AND
CONNECTIONS

If the spark at the relay is weak
when the jumper is connected,in
spect the battery starter cables for
corrosion and broken conductors.
Checkthe groundcableto seeif it is
broken, badly corroded, or loose at
the connecting points. Inspect all
cable connections.Cleanand tighten
them if necessary. Replace any
broken or frayed cables. If the
engine still will not crank, the
trouble is in the starter,and it must
be repairedor replaced.

CHECK ENGINE AND STARTER
DRIVE

If a heavy spark is obtainedwhen
the jumper wire is connected,loosen
the startermountingbolts to free the
starterpinion.

If the starter drive is locked, re
move the starter from the engine,
and examinethe starterdrive pinion

for burred or worn teeth. Examine
the teeth on the flywheel ring gear
for burrs and wear. Replace the
pinion or the flywheel ring gear if
they are badlyworn or damaged.

If the starter drive is not locked,
removethe starter from the engine,
and perform the no-load current
test. The startershould run freely.

If the current reading at no-load
speed is below specifications 70
amperes, the starter has high re
sistanceandshould be repaired.

If the current reading is above
normal, and the starter is running
slower than it should‘at no-load, it
is probably due to tight or defective
bearings,a bent shaft, or the arma
ture rubbing the field poles. A
shortedcoil in the starteralso causes
the current reading to be high. Dis
assemblethe starter and determine
the cause. Repair it if possible, or
replacethe starter.

If the no-load current reading of
the starter is normal, install the
starter and remove all the spark
plugs, and attempt to crank the en
gine with the starter.

If the engine cranks with the
spark plugs removed, water has
probably leaked into the cylinders
causinga hydrostaticlock. The cyl
inder heads must be removed and
the cause of internal coolant leak
ageeliminated.

If the engine still will not crank,
the engine is seizedand cannot be
turned by the starter. Disassemble
the engine and repair or replacethe
defectiveparts.

14-2

STARTER TROUBLE DIAGNOSIS GUIDE Continued

Step 3, there are three possible The ignition switch is defective.
ENGINE WILL NOT CRANK defects: The wire from the ignition switch
AND STARTER RELAY DOES The hot wire from the batteryter- to the automatictransmissionneutral
NOT CLICK minal of the starterrelay to the bat- switch or from the neutral switch
Continued tery terminal of the ignition switch

is loose or broken.
to the S terminal of the starter relay
is loose or broken.

STARTER SPINS BUT DOES
NOT CRANK THE ENGINE

If the starter spins but will not shaft or has a brokenarmatureby-
crank the engine, the starter drive pass switch or actuating lever. Re-

.is worn out, broken, seized to the pair or replaceparts as necessary.

ENGINE CRANKS SLOWLY

Several causesmay result in this 4. The engine may have excessive
symptom: friction.

1. The battery may be low in
CHECK BATTERYcharge.

2. There may be excessiveresist- Test the stateof chargeof the hat
ance in the starter circuit. tery. If the battery is discharged,re

3. The starter may he faulty. charge the battery, and check the

CONTINUED 0J NEXT PAGE
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STARTER TROUBLE DIAGNOSIS GUIDE Continued

STARTER LOAD TEST

Connect the test equipment as
shown in Fig. 2. Be sure that no
current is flowing through the am
meter and heavy-duty carbon pile
rheostatportion of the circuit rheo
stat at maximum resistance.

Crankthe enginewith the ignition
OFF, and determinethe exact read
ing on the voltmeter. This test is
accomplishedby disconnectingand
groundingthe high tensionleadfrom
the spark coil, and by connectinga
jumper from the battery terminal of
the starterrelay to the ignition switch
terminal of the relay.

Stop cranking the engine,and re
duce the resistanceof the carbon
pile until the voltmeter indicatesthe
same readingas that obtainedwhile
the starter cranked the engine. The
ammeter will indicate the starter
current drawunderload.

STARTER NO-LOAD TEST

The starter no-load test will un
cover such faults as open or shorted
windings, rubbing armature, and
bent armatureshaft. The startercan

be tested, at no-load, on the test
benchonly.

Make the test connections as
shownin Fig. 3. The starter will run
at no-load. Be sure that no current is
flowing through the ammeter rheo
stat at maximum counterclockwise
position. Determinetheexact read
ing on the voltmeter.

Disconnect the starter from the
battery, and reduce the resistance
of the rheostat until the voltmeter
indicates the same reading as that
obtainedwhile the starter was run
ning. The ammeterwill indicate the
starter no-load currentdraw.

ARMATURE OPEN CIRCUIT
TEST-ON TEST BENCH

An open circuit armature may
sometimesbe detectedby examining
the commutator for evidence of
burning. The spot burned Ofl the
commutator is caused by an arc
formed every time the commutator
segment,connectedto the open cir
cuit winding, passesunder a brush.

STARTER SWITCH
ON IGNITION SWITCH

TO BATTERY

FIG. 1 -Starting Control Circuit
Test

ENGINE CRANKS
Continued

SLOWLY

14-3

starter relay for possible internal
shorts to ground that may have
causedthebattery to discharge.Per
form a Battery Capacity Test
Group 13. If the battery does not
test as having good capacity, make
a Battery Test ChargeGroup 13.

Replace the battery if the test
indicatesit to be worn out or under
capacity.

tighten the cable connections.Re
check the voltage drop. If it is still
excessive,replacethe cables.

To correct excessiveresistanceof
the starter relay contacts, replace
the starter relay.

CHECK EXTERNAL CIRCUIT
VOLTAGE DROP

VOLTAGE DROP RESISTANCE
NORMAL

If the battery was fully charged
in the previous test, test the starter
cranking circuit voltage drop. The
voltage drop will be either excessive
or normal.

VOLTAGE DROP RESISTANCE
EXCESSIVE

If the voltage drop resistanceis
normal, make a starter load test. If
the starter load current is not to
specifications 250 amperes, pro
ceed as follows:

Cranking Current Low. Remove
the starter from the engine, and re
pair and replace it.

Cranking Current Normal or
High. Remove the starter from the
engine, and test the starter current
draw at no-load. If the no-load cur
rent draw is above or below speci
fications, repairor replacethe starter.

If the current draw at no-load is
normal, the starter is not at fault.
The engine has excessive friction,
and the causemust be determined.
Repair or replacefaulty parts.

Locate the exact part of the cir
cuit with the excessiveresistance.

To correct excessiveresistancein
the battery to starter relay cable,
starter relay to starter cable or bat
tery to ground cable, clean and

BATTERY

TO GENERATOR REGULATOR

STARTER RELAY

/ AUTOMATIC
TRANSMISSION

STARTER NEUTRAL SWITCH

J1084-E



GROUP 14-STARTING SYSTEM

ARMATURE AND FIELD
GROUNDED CIRCUIT TEST-
ON TEST BENCH

This test will determine if the
winding insulation has failed, per
mitting a conductor to touch the
frame or armature core.

To determine if the armature
windings are grounded, make the
connectionsas shown in Fig. 4. If
the voltmeter indicates any voltage,
the windings are grounded.

Grounded field windings can be
detectedby making the connections
as shown in Fig. 5. If the voltmeter
indicatesany voltage, the field wind
ings are grounded.

Excessiveresistancein the starter
circuit can be determinedfrom the
results of this test. Make the test
connections as shown in Fig. 6.
Crank the engine with the ignition
OFF. This is accomplishedby dis
connecting and grounding the high
tensionlead from the spark coil and
by connecting a jumper from the
battery terminal of the starter relay
to the ignition switch terminals of
the relay.

The voltage drop in the circuit

14-4

VOLTMETER
AMMETER

POSITIVE LEAD
POSITIVE

TO OTHER CIRCUITS

STARTER RELAY

STARTER SWITCH
ION IGNITION

TO BATTERY TERMINAL OF
GENERATOR REGULATOR

TO IGNITION
SWITCH

TO COIL

FIG. 2-Starter Load Test

STARTER
BATTERY

STARTER CRANKING
CIRCUIT TEST

J1086-C

I
VOLTMETER

NEGATIVE LEAD

VOLTMETER POSITIVE LEAD-
TOUCH TO COMMUTATOR J1088-B

FIG. 4-Armature Grounded
Circuit Test

JUMPER LEAD

J1087-D

VOLTMETER
POSITIVE

LEAD J 1094-A

FIG. 3-Starter No-Load Test on Test Bench FIG. 5-Field Grounded CircuitTest
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will be indicated by the voltmeter

0 to 4 volt range. Maximum al
lowable voltage drop should be:

1. With the voltmeter negative
lead connected to the starter ter
minal and the positive lead con
nectedto the battery positive termi
nal Fig. 6, connection® . . 0.5 volt.

2. With the voltmeter negative
lead connected to the battery ter
minal of the starter relay and the
positive lead connectedto the posi
tive terminal of the battery Fig. 6,
connection® 0.1 volt.

3. With the voltmeter negative
leadconnectedto the starterterminal
of the starter relay and the positive
lead connectedto the positive ter
minal of the battery Fig. 6, con
nection® 0.3 volt.

4. With the voltmeter negative

lead connectedto the negative ter
minal of the battery andthe positive
lead connectedto the engineground
Fig. 6, connection® . . . .0.1 volt.

fl COMMON ADJUSTMENTS AND REPAIRS
STARTER DRIVE REPLACEMENT

1. Loosen and remove the brush
cover band and the starter drive
actuating lever cover.

2. Loosen the through
enough to allow removal
drive gear housing and the
drive actuating lever return

bolts
of the
starter
spring.

3. Removethe pivot pin retaining
the starter drive actuatinglever and
removethe lever.

4. Remove the drive gear stop-
ring retainer and stop ring from the
end of the armatureshaft and re-
movethe drive gearassembly.

5. Apply a thin coating of Lubri
plate 777 on the armature shaft
splines. Install the drive gear assem
bly on thearmatureshaft and install
a new stop ring.

6. Position the starter gear actuat..
ing lever on the starter frame and
install the pivot pin. Be sure that
the actuating lever properly en
gagesthe starter drive assembly.

7. Install a new stop-ring re-
tamer. Positionthe starterdrive actu
ating lever return spring and drive
gear housing to the starter frame,
and then tighten the through bolts
to specification55-75 inch pounds.

8. Position the starter drive ac
uating lever cover and the brush
cover band, with its gasket, on the
starter.Tighten the brush coverhand
retaining screw.

BRUSH REPLACEMENT

Replacethe starter brusheswhen
they are worn to ¼ inch. Always
install a completesetof new brushes.

1. Loosen and remove the brush
cover band and starter drive actuat
ing lever cover. Removethe brushes
from their holders.

2. Remove the two through bolts
from the starter frame.

3. Remove the drive gear hous
ing, and the actuating lever return
spring.

4. Remove the starter drive actu
ating lever pivot pin and lever, and
removethe armature.

5. Removethe brush endplate.
6. Remove the ground brush re

taining screws from the frame and
removethe brushescut the ground
brush nearest the starter terminal
from the brush terminal block, as
close to the brush lead terminal, as
possible.

7. Cut or unsolder the insulated
brush leads from the field coils, as
close to the field connection point
as possible.

8. Clean and inspect the starter
motor.

9. Replacethe brush end plate if
the insulator betweenthe field brush
holder and the end plate is cracked
or broken.

10. Position the new insulatedfield
brushes lead on the field coil ter
minal. Install the clip provided with
the brushes to hold the brush lead

to the terminal. Solderthe lead, clip,
and terminal together, using. rosin
core solderFig. 4, Part 14-2. Use
a 300-wattiron.

11. Install the ground brush leads
to the frame with the retaining
screws.

12. Clean the commutator with
#00 or #000 sandpaper.

13. Position the brush end plate
to the starter frame, with the end
plate boss in the frame slot.

14. Position the fiber washer on
the commutatorend of thearmature
shaft and install the armaturein the
starter frame.

15. Install the starter drive gear
actuating lever to the frame and
starter drive assembly, and install
the pivot pin.

16. Position the return spring on
the actuating lever, and the drive
gear housing to the starter frame.
Install the through bolts and tighten
to specified torque 55-75 inch
pounds. Be sure that the stop-ring
retainer is seated properly in the
drive gear housing.

17. Install the commutator brushes
in the brush holders. Center the
brush springs on the brushes.

18. Position the actuating lever
coverandthebrushcoverband,with
its gasket, on the starter. Tighten
the band retainingscrew.

19. Connect the starter to a bat
tery to check its operation.

14-5

FIG. 6-Starter Cranking
Circuit Test
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ARMATURE REPLACEMENT

1. Loosen the brush cover band
retaining screw and remove the
brush cover band and the starter
drive actuatinglever cover. Remove
the brushesfrom their holders.

2. Remove the through bolts,
the drive gear housing, and the
drive actuatinglever return spring.

3. Removethe pivot pin retaining
the starter gear actuatinglever, and
remove the lever.

4. Remove the armature. If the
starter drive gear assemblyis being

reused, remove the stop ring re
tainerand the stop ring from the end
of the armatureshaft, and remove
the assembly.

5. Place the drive gear assembly
on the new armaturewith anew stop
ring.

6. Install the fiber thrust washer
on the commutatorend of the arma
ture shaft and install the armature.

7. Position the drive gearactuating
lever to the frame and drive gear
assemblyand install the pivot pin.

8. Position the drive actuating
lever return spring, the drive gear

housing, and the brushplate to the
starter frame, and then install and
tighten the through bolts to specifi
cation. Be sure that the stop ring
retainer is seated properly in the
drive gear housing.

9. Place the brushesin their hold
ers, and centerthe brushsprings on
the brushes.

10. Position the actuating lever
cover and the brush cover band,
with its gasket,and then tighten the
retaining screw.

11. Connect the starter to a bat
tery to check its operation.

0 CLEANING AND INSPECTION
1. Use a brush or air to clean

the field coils, armature, commuta
tor, and armature shaft. Wash all
other parts in solvent and dry the
parts.

2. Inspect the armature windings
for brokenor burnedinsulation and
unsolderedconnections.

3. Check the armaturefor open
circuits and grounds.

4. Checkthe commutatorfor run-
out Fig. 7. Inspect the armature
shaft and the two bearingsfor scor
ing and excessivewear. If the com
mutatoris rough, or more than 0.005

inch out-of-round, turn it down.
5. Check the brush holders for

broken springs and the insulated
brush holders for shorts to ground.
Tighten any rivets that may be loose.
Replace the brushesif worn to 1/4

inch in length.
6. Checkthe brushspring tension.

Replacethe springsif the tension is
not within specifiedlimits 40 ounces
minimum.

7. Inspectthefield coils for burned
or broken insulation and continuity.
Check the field brush connections
and lead insulation.

14-6

1-B

FIG. 7-Commutator Runout
Check
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fl DESCRIPTION AND OPERATION
The function of the starting sys

tem is to crank the engine at high
enough speed to permit it to start.
The system includes the starter
motor and drive, the battery, a re
mote control starter switch part of
the ignition switch, the starterneu
tral switch, the starter relay, and
heavy circuit wiring. The starter
mounting is shown in Fig. 1.

Turning of the ignition key to the
START position actuatesthe starter
relay, through the starter control
circuit. The starter relay then con
nects the battery to the starter.

Cars equippedwith an automatic
transmissionhave a starter neutral
switch, in the starter control circuit,
which preventsoperationof the start-

er if the selectorlever is not in the
N neutral or P park position.

The starterutilizes an integralpos
itive-engagement drive Fig. 2.
When the starter is not in use, one
of the field coils is connecteddi
rectly to ground through a set of
contacts. When the starter is first
connectedto thebattery a large cur
rent flows through the grounded
field coil, actuatinga movable pole
shoe. The pole shoe is attached to

the starter drive actuatinglever and
thus the drive is forced into engage
ment with the flywheel.

When the movable pole shoe is
fully seated, it opens the field coil
groundingcontactsand the starter is
then in normal operation. A holding
coil is usedto maintain the movable
pole shoe in the fully seated posi
tion, during the time that the starter
is turning the engine.

DRIVE GEAR
HOUSING

STARTER DRIVE /

ACTUATING LEVER /
RETURN SPRING / STOP RING

COVER- RING
RETAINER

J1089-C

FIG. 2-Starter Disassembled

O REMOVAL AND INSTALLATION
1. Disconnect the starter cable at 3. Position the starter assemblyto to 12-15 ft.-lbs, tightening the mid-

the starter terminal, the flywheel housing, and start the die bolt first.
2. Remove the starter mounting mounting bolts. 5. Connect the starter cable.

bolts. Remove the starter assembly. 4. Snugall bolts, then torquethem

MAJOR REPAIR OPERATIONS
Usethe following procedurewhen

it becomes necessaryto completely
overhaul the starter. Figure 2 illus
tratesa partially disassembledstarter.

DISASSEMBLY
1. Loosen the brush cover band

retaining screwandremovethe brush
cover band and the starter drive
actuating lever cover. Observe the

lead positionsfor assemblyand then
removethecommutatorbrushesfrom
the brush holders.

2. Remove the through bolts,
starter drive gear housing, and the
starter drive actuating lever return
spring.

3. Removethe pivot pin retaining
the starter gear actuating lever and
remove the lever and the armature.

4. Remove the stop ring retainer.
Remove and discard the stop ring
retaining the starter drive gear to
the end of the armatureshaft, and
removethe starterdrive gear assem
bly.

5. Removethebrushendplate.
6. Removethe two screwsretain

ing the ground brushes to the
frame.

FIG. 1 -Starter Mounting
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USE Arbor Press TO HOLD
Tool IN SCREW SOCKET

Tool-10044-A __,. -

_______

7. On the field coil that operates
the starterdrive gearactuatinglever,
bend the tab up on the field retainer
and remove the retainer.

8. Remove the three coil retain
ing screws, using tool 10044-A and
an arbor press Fig. 3. The arbor
presspreventsthe wrench from slip
ping out of the screw. Unsolderthe
field coil leads from the terminal
screw, and remove the pole shoes
and coils from the frame use a
300-watt iron.

9. Cut or unsolder the insulated
brush leads from the field coils,
as close to the field connectionpoint
as possible.

10. Remove the starter terminal
nut, washer, insulator and terminal
from the starter frame. Removeany
excesssolder from the terminal slot.

PARTS REPAIR OR
REPLACEMENT

Nicks and scratchesmay be re
moved from the commutator by
turning it down. A brush kit and a
contact kit are available. All other
assembliesare to be replaced rather
than repaired.

GROUP 14-STARTING SYSTEM

ASSEMBLY

1. Install the starter terminal, in
sulator, washers, and retaining nut
in the frame Fig. 4. Be sure to
position the slot in the screwperpen
dicular to the frame end surface.

2. Position the coils and pole
pieces,with the coil leadsin the ter
minal screwslot, andthen install the
retaining screws Fig. 3. As the
pole shoescrewsaretightened,strike
the frame several sharp blows with
a soft-faced hammer to seat and
align the pole shoes, then stake the
screws.

3. Install the solenoid coil and re
tainer and bend the tabs to retain
the coils to the frame.

4. Solder the field coils and sole
noid wire to the starter terminal
using rosin core solder. Use a 300-
watt iron.

5. Check for continuity and
groundsin the assembledcoils.

6. Position the new insulatedfield
brushes lead on the field coil ter
minal. Install the clip provided with
the brushes to hold the brush lead
to the terminal. Solder the lead, clip,
and terminal together, using rosin
core solder Fig. 4. Usea 300-watt
iron.

7. Position the solenoid coil
ground terminal over the nearest
ground screw hole.

8. Position the ground brushesto
the starter frame and install the re
taining screws Fig 4.

9. Position the starter brush end
plate to the frame, with the endplate
boss in the frame slot.

10. Apply a thin coatingof Lubri
plate 777 on the armature shaft
splines.Install the startermotordrive
gearassemblyto the armatureshaft
and install a newretaining stop ring.
Install the stop ring retainer.

11. Positionthefiber thrust washer
on thecommutatorendof thearma

ture shaft and position the armature
in the starter frame.

12. Position the starter drive gear
actuating lever to the frame and
starterdrive assembly,andinstall the
pivot pin.

13. Position the starter drive actu
ating lever return spring and the
drive gearhousingto the frame and
install and tighten the through bolts
to specification 55-75 inch pounds.
Do not pinch the brush leads be
tween the brush plate and the
frame. Be sure that the stop ring
retainer is seated properly in the
drive housing.

14. Install the brushesin the brush
holders.Be sureto centerthebrush
springs on the brushes.

15. Position the drive gear actu
ating lever cover on the starter and
install the brushcover band with a
gasket. Tighten the band retaining
screw.

16. Check the starter no-load am
peragedraw.

GROUND BRUSH

BE SURE TO SEAT DRIVE HEAD
IN SCREW SOCKET j 1 059. C

FIG. 3-Pole Shoe Screw Removal

FIG. 4-Field Coil Assembly
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PART
14-3

SPECIFICATIONS

Vendor
Current Draw
Under Normal

Load
Amperes

Normal Engine
Cranking

Speed
rpm

Minimum
Stall Torque
@. 5 Volts

Foot Pounds

Maximum
Load

Amperes
No*Load

Amperes

Brushes
I Wear I Brush Spring

Mfg. Length I Limit I Tension
Inches I Inches Ounces

0.5 0.25 40Ford Positive Engagement
4.5-inch Diameter 250 250-290 15.5 670 70

Maximum commutator runout in inches is 0.005.
Maximum starting circuit voltage drop battery - terminal to starter terminal @ normal engine temperature 0.5 volt.
Starter through-bolt torque 55-75 inch pounds.
Starter mounting-bolt torque 12-15 foot pounds.

SPECIAL TOOLS
E Ford Tool No.

TOOL 10044-A

Former No. I Description

Generator Pole
Screw Wrench10044-A
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fl DIAGNOSIS AND TESTING

LIGHT TROUBLE DIAGNOSIS G UIDE

1. Loosebatterycable. 5. Loose or broken wire to the
2. Loose quick disconnect or bulbs.

ALL HEADLIGHTS
DO NOT LIGHT

brokenwire from the battery to the
headlight switch.

3. Defective headlight switch.
4. Disconnectedor broken wire

from the headlight switch to the
beam selectorswitch.

6. Defectivebeam selectorswitch.
7. All headlightbulbs burnedout.

This may be causedby a defective
or improperly adjusted alternator
voltage regulator Group 13.

INDIVIDUAL LIGHTS 1. Burnedout bulb. bulb.
DO NOT LIGHT 2. Loose or broken wires to the 3. Poor ground.

LIGHTS BURN
OUT REPEATEDLY

1. Loose or corroded electrical
connections.

2. Excessivevibration.

3. Improperly adjusted or defec
tive alternator voltage regulator
Group 13.

INSTRUMENT TROUBLE DIAGNOSIS GUIDE

FUEL GAUGE ERRATIC
OR INOPERATIVE

1. Looseor brokenwire from the
constantvoltage regulatorto the fuel
gauge.

2. Defective fuel gauge Part
15-4.

3. Loose, broken, or shortedwire
from fuel gauge to the fuel tank
sendingunit,

4. Defective constantvoltage reg
ulator Part 15-4.

5. Defective fuel tank sending
unit.

6. Defective radio suppression
choke.

7. Poor ground betweenfuel tank
and body.

PAGE

OPTINUED ON NEXT PAGE
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INSTRUMENT TROUBLE DIAGNOSIS GUIDE Continued

1. Loose or broken wire from the perature gauge.
constant voltage regulator to the 4. Defective temperaturesending

TEMPERATURE GAUGE
ERRATIC OR INOPERATIVE

temperaturegauge.
2. Defective temperature gauge

Part 15-4.

unit.
5. Defective constantvoltage reg

ulator Part 15-4.
3. Loose or broken wire from the 6. Defective radio suppression

temperaturesendingunit to the tern- choke.

1. Looseor corrodedconstantvolt- to the constantvoltage regulator.
FUEL, TEMPERATURE age regulator ground. 4. Defectiveignition switch.
AND OIL PRESSURE 2. Defective constant voltage reg- 5. Defective radio suppression
GAUGES ERRATIC ulator Part 15-4. choke.

3. Broken or loose wire from or

1. Loose or brokenwire from the Part 15-4.
constantvoltage regulatorto the oil 4. Defective oil pressuresending

OIL PRESSURE INDICATOR pressuregauge. unit Part 15-4.
GAUGE INOPERATIVE 2. Groundedor brokenwire from 5. Defective raiio suspension

the engineoil pressuresendingunit, choke.
3. Defective oil pressure gauge.

CHARGE INDICATOR
GAUGE INOPERATIVE

1. Defective charge indicator
gaugePart 15-4.

2. Loose or brokenwires.

3. Alternator system malfunction
Group 13.

HORN TROUBLE DIAGNOSIS GUIDE

1. Looseconnectionsat horn but- 3. Open wire yellow from bat-

HORNS DO NOT SOUND
ton contact.

2. Open wire blue-yellow stripe
tery to horn button.

4. Horns defective or out of ad-
from horn to horn button. justment.

ONE HORN FAILS 1. Broken or loose wire to the 2. Horn defective or out of ad-
TO OPERATE horn. justment.

HORNS OPERATE 1. Horn button defective.
CONTINUOUSLY

TURN INDICATOR TROUBLE DIAGNOSIS GUIDE

1. Burned out bulbs or loose 5. Loose or broken wire from
sockets. flasher to turn indicator switch.

TURN INDICATOR 2. Burned out fuse. 6. Defectiveturn indicatorswitch.
LIGHTS INOPERATIVE 3. Looseor broken wire from ig- 7. Broken, shorted,or loose wires

nition switch to flasher, from switch to lights.
4. Defective flasher.

TURN INDICATOR LIGHTS
OPERATE INCORRECTLY

1. Loose,broken, or shortedwires
from switch to light.

2. Defective indicator switch.

3. Defectiveflasher.
4. Burnedout bulb.

TURN INDICATOR 1. Cam improperly positioned on 2. Coil spring on switch plate
CANCELS IMPROPERLY steeringwheelhub. assemblyloose or weak.

WINDSHIELD WIPER TROUBLE DIAGNOSIS GUIDE

WINDSHIELD WIPER
INOPERATIVE

1. Control cable not properly ad-
justed.

2. Control cable broken.

3. Wiper binding.
4. Defective wiper motor.
5. Low fluid pressure.
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A

JUMPER WIRE K1018-A

FIG. 1 -Horn Current Draw Test

TESTING

Referto Wiring Diagram Manual
Form 7795P-65 for schematicsand
locations of wiring harnesses.

HORN TEST

The only test necessaryon the
horns is for currentdraw.

Current Draw Test. Connect a
voltmeter and ammeter to the horn
andto a voltage supply as shown in
Fig. 1. The normal currentdraw for
the horns at 12 volts is 4.0-5.0
amperes.

HEADLIGHT AND BEAM
SELECTOR SWITCH TESTS

The following tests may be made
to determine whether a headlight
switch or a beam selectorswitch is
defective:

Set the headlight switch at the
headlight position and operate the
beamselectorswitch. If none of the
headlights turn on when the beam
selector switch is operated, yet the
instrumentpanel lights operate,the
headlight switch or the red-yellow
stripewire from the headlight switch
to the beam selectorswitch is prob.
ably defective. Substitute a known
good switch for the suspectedswitch
to determinewhether the switch or
the wiring is at fault.

If the headlightsoperateonly with
the beam selectorswitch in one posi.
tion, the switch or the wiring from
the switch to the headlight is defec
tive. Substitutea known good switch
for the suspectedswitch to determine
whether the switch or the wiring is
at fault.

CONSTANT VOLTAGE
REGULATOR TEST

Turn the ignition switch ON.
Check for voltage at the gauge feed
wire black with greenstripe at one
of the gauges. The voltage should
oscillate betweenzero and about 10
volts. If it does not, the constant
voltage regulator is defective, the
radio suppressionchoke is defective,

or thereis a short to groundbetween
the voltage regulatorand the gauges.

If a gauge unit is inaccurateor
does not indicate, replace it with a
new unit. If the gauge unit still is
erratic in its operation, the sending
unit or wiring to the sendingunit is
faulty.

If the fuel gauge,the temperature
gauge, and the oil pressuregauge
indicateimproperly and in the same
direction, the constantvoltage regu
lator could be defectiveas it supplies
the threegauges.

FUEL GAUGE AND FUEL
LEVEL SENDING UNIT TEST

Disconnectthe wire from the fuel
level sendingunit and connectit to
a known good sendingunit. Connect
a jumper wire from the sendingunit
mounting plate to the car frame.
Raisethe float arm to the upperstop;
the instrument panel gauge should
read full. Lower the float arm to the
bottom stop, the gaugeshould read
empty.

If the gauge now readsproperly,
the sendingunit in the gas tank is
defective.

If the gauge unit still indicates
improperly or is erratic in its oper
ation, the gaugeunit or the wiring
to the gauge unit is faulty. Repair
the wire or replace the gauge unit.

LOW FUEL WARNING
SYSTEM TEST

The warning light circuit is tested
each time the ignition switch is
turnedto the START position. When
the ignition switch is turned from
ON to START, the warning light is
illuminated. This proves that both
the circuit and the light arefunction
ing properly.

In the event of system failure,
makethe following tests:

1. Check to see that the bulb
lights with the ignition switch in the
START position.

2. Check for loose connections.
3. Turn the ignition switch to the

ACC or ON position. Disconnect
the wiring from the fuel level sender
assembly and ground the relay to
thermistor lead green-blackstripe.
If the warning light lights, replace
the sender assembly.If the warning
light doesnot light, replacethe relay.
Fig. 2, Part 15-4, showsthe location
of the thermistor terminal with the
fuel level sender mounted in the
tank.

TEMPERATURE GAUGE TEST

Start the engine and allow it to
run until it hasreachednormal oper
ating temperature.Place a thermom
eter in the coolant at the radiator
filler cap. The temperatureshould
read close to the temperaturerange
of the coolant thermostatthat is be
ing used. The gauge in the instru
ment panel should indicate within
the normal band.

If the gauge does not indicate,
momentarily short the temperature
senderunit terminal wire to ground
ignition switch on. If the gauge
now indicates, the sender unit is
defective or it was not properly
sealedto the engine.Be sure to use
the electrically conductive sealer
C3AZ-19554-B. If the gauge does
not indicate, the gauge, the wires
leading to the gaugeor the constant
voltageregulatorareat fault. Do not
leave the sender wire grounded
longer than necessaryto make the
test,as the gaugemay be damaged.

OIL PRESSURE INDICATOR
GAUGE TEST

Remove the oil pressure sender
unit and temporarily attach an oil
pressuregaugein its place. Operate
the engineto determinethe oil pres
sure. If the oil pressureis normal,
the gaugeshould indicatewithin the
normal band.

If the gauge did not indicate,
momentarily short the oil pressure
senderwire to ground. If the gauge
now indicates the sender unit is
defective or it was not properly
sealedto the engine.Be sure to use
electrically conductivesealerC3AZ-
19554-B. If the gauge does not in
dicate, the gauge, the wires leading
to the gaugeor the constantvoltage
regulatorare at fault. Do not leave
the sender wire grounded longer
than necessaryto make the test, as
the gaugemay be damaged.

AMMETER TEST

To test the ammeter, turn the
headlights on with the engine
stopped. The meter pointer should
move toward the "D" or discharge
scale. If no movementof the needle
is observed,check the loop on the
rear of the meter housing to see if
the battery to circuit breaker wire
passesinside the loop. If the wire
is in the loop, and the meter does
not indicate a discharge,the meter
is inoperative. If the meter pointer
moves toward the "C" or charge
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scale when the headlights are SPEEDOMETER TESTS car on a measured mile.
turned on, the wire passesthrough
the loop in the wrong direction or
the battery is reversed. Feed the
wire through in the opposite di-
rection to correct this condition
after checking first to make sure

To test the odometer accuracy,
drive the car over a measured mile.
Speedometeraccuracycan be checked
by comparing the speedometerrn
question against one known to be
accurate, while two cars are moving

Most casesof speedometermac-
curacy are due to a change to non
standard tire sizes without changing
the speedometer drive gear ratio.
Refer to the Ford Car Master Parts
Catalog for the proper gears to use
for various rear axle-tire size corn-

that the battery is not reversed, at the same speed,or by timing the binations.

0 COMMON ADJUSTMENTS AND REPAIRS

WINDSHIELD WIPER
ADJUSTMENT

The only adjustmentrequired on
the hydraulic motor is the control
cable adjustment.

1. Remove the wiper arm and
blade assemblies.

2. Remove the bezels and nuts
from the wiper pivot shafts.

3. Remove the 14 screws retain-

ing the cowl top panel and remove
the panel.

4. Adjust the control cable with
the adjustment screw so that the
control lever on the instrumentpanel
movesthe valve control lever on the
motor from OFF to full ON.

5. Position the cowl top panel and
install the 14 retaining screws.

6. Install the nuts and bezels on
the wiper pivot shafts.

7. Position and install the wiper
arm and blade assemblies.

HORN ADJUSTMENT

Current is adjusted by changing
the contact tension. Connect the
horn as shown in Fig. 1. Turn the
self-locking adjusting nut until the
current is within the limits for the
horn being adjusted.
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fl DESCRIPTION AND OPERATION

Refer to Wiring Diagram Manual used for city driving, when meeting Quick disconnect terminals are
Form 7795P-65 for schematicsand oncomingtraffic on thehighway, and providedat the left and right of the
locations of wiring harnesses, for No. 2 headlight alignment, radiator support assembly.The ter

The inboard headlights with a
HEADLIGHTS numeral "1" molded in the glass lens

minals are color coded.Like colored
terminalsareconnectedtogether.

Four sealed-beamheadlights are haveonly one filament and are used
used. The two outboard lights have for highway driving along with the HORNS
two filamentseachfor low beam and high beamsof the No. 2 headlights. The Thunderbirdis equippedwith
high beam, and are marked by a Locating tabs molded in the glass a pair of tuned horns. The horn
numeral "2" molded in the glass lens. allow the mounting of the No. 1 button switch closes the circuit to
Locating tabs molded in the glass lights in the inboard headlight sup-
allow the mounting of the No. 2 port frames only. A conventional
lights in the outboardheadlight sup-. beam selector switch is located on
port framesonly. The low beamsare the floor board near the left.

thehornswithout the use of a relay.
One of the hornshas a high-pitched
tone; the other has a low-pitched
tone.

B IN-CAR ADJUSTMENTS AND REPAIRS

HEADLIGHT ALIGNMENT

All headlight adjustments should
be made with a half-full fuel tank,
plus or minus onegallon, with a per--
son seated in the driver’s seat, the
car unloaded and the trunk empty
exceptfor thesparetire andthe jack.
ing equipment,andthe recommended
pressurein all tires. Before each ad
justment,bouncethe car by pushing
on the centerof both the front and
rearbumpersto level the car.

To align the No. I headlightsin.
board lights by means of a wall
screen, select a level portion of the
shop floor. Lay out the floor and
wall as shown in Fig. I.

Establish the headlight horizontal
centerline by substracting20 inches
from the actual measuredheight df

the headlight lens center from the
floor and adding this dimension di
mension"B", upperdiagram Fig. 2
to the 20-inch reference line ob
tained by sighting over the uprights.
Draw a horizontal line two inches
below, and parallel to the headlight
horizontal centerline.Then draw the
headlight vertical centerlineson the
screen as measuredon the car di
mension"A," upperdiagram Fig. 2.

NO. 1 HEADLIGHT
ADJUSTMENT INNER LIGHTS

Adjust each No. 1 headlight in
ner light beam as shown in Fig. 2.
Cover the No. 2 lights when mak
ing this adjustment.

NO. 2 HEADLIGHT
ADJUSTMENT OUTER LIGHTS

To align the No. 2 headlights
outer lights, a different wiill chart
lower diagram Fig. 2 is used. Di-

mension "B" for the No. 2 lights is
the sameas "B" for the No. I lights;
dimension"A" is as measuredon the
car. Note that the line of adjust
ment of the No. 2 lights is the
horizontal centerline of the No.
2 lights. Turn the headlights to low
beam and adjust each No. 2 light
as shown in Fig. 2.

Each headlight is adjusted by
meansof two screwslocated under
the headlight trim ring, as shown in

ESTABLISH 20"
HORIZONTAL

LINE ON
WALL

ESTABLISH VERTICAL CENTERLINE ON WALL

POINTS ARRIVED AT BY SIGHTING OVER 20"
UPRIGHTS. REPRESENT THE 20" HEIGHT

REGARDLESS OF ACTUAL
DISTANCE FROM FLOOR

20" HIGH.
AND BOTH

CENTERLINE OF FRONI EXACTLY
SURFACE OF HEADLIGHT BULB SAME

WOULD BE, WITH VEHICLE

BE. WITH VEHICLE IN POSITION K 1086-C

FIG. 1 -Floor and Wall Layout
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Fig. 3. Always bring eachbeam into
final position by turning theadjusting
screws clockwise, so that the head-
lights will be held againstthe tension

springs
pleted.

Some
of the

when the operation

states may not
2-inch dimension

is corn-

approve
for the

No. 1 headlights.
cable state law,
mension may be

Check the appli.
as a 3-inch di-

required.

B REMOVAL AND INSTALLATION

HEADLIGHTS
1. Remove the retaining screws

and headlight trim ring.
2. Loosenthe retainingring screws

Fig. 3, rotate the retaining ring
counterclockwise, and remove it.

3. The headlightbulb may now be
pulled forward far enoughto discon
nect the wiring assemblyplug.

4. Plug in the new bulb and place
it in position, making sure that the
locating tabs are placed in the posi
tioning slots.

5. Install the headlight bulb re
taining ring, rotating it clockwise
under the screws, and tighten the
screws.

6. Placethe trim ring into position
and install the retaining screws.

PARKING LIGHT
To replacethe bulb in the parking

light, remove the retaining screws,
lens, and bulb Fig. 4. After the
bulb is replaced,install the lens and
retaining screws.

TAIL AND STOP LIGHT,
BACK-UP LIGHT, AND
LICENSE PLATE LIGHTS

The tail, stop light and back-up
light are shown in Fig. 5. To replace

I DIMENSION "A"

LINE OF ADJUSTMENT

,
2,

OF VEHICLE HORIZONTAL
OF HEADLIGHTS

I_____

"B"

1
*-OFRIGHTNO.1

HEADLIGHT
OFLEFTNO.P-’

HEADLIGHT
t

20" LINE

the bulbs, remove the retaining
screws,and lens.

To remove the licenseplate light,
remove the bezel retaining screw,
bezel, and lens. Remove the bulb.

ASH TRAY LIGHT
The bulb and socket assemblyis

mountedon the forward face of the
glove box. Remove the ash tray to
replacethe bulb.

GLOVE BOX LIGHT
The bulb and socket assemblyis

located in the forward end of the
glove box. The assemblyis held in
place by a spring retainer clip. To
replace the bulb, compressthe clip
and removethe bulb and socketas
sembly from the opening.

COURTESY LIGHTS
Courtesylights are locatedon the

lower trim panel of both the right

15-6

BULB RETAINING SCREWS

VERTICAL ADJUSTING SCREWS K 3O2 C

FIG. 3-Headlight Adjustment

HEADLIGHTS 25 FEET NO. 1 LIGHT HIGH BEAM DIAGRAM
FROM WALL

NO. 2 LIGHT LOW BEAM DIAGRAM Ki 192-C

FIG. 2-Headlight Wall Screens FIG. 4-Parking Light



and left door of convertible models,
andon theright andleft roof quarter
trim panelof hardtop models. To re
place the bulbs, remove the bezel
from the trim panel. Pry the bezel
and lamp assembly from the roof
quarter trim panel on the hardtop
models.

INSTRUMENT LIGHTS
OIL, FUEL, TEMPERATURE
AND CHARGE INDICATOR
GAUGE LIGHTS

To removethe light bulb remove
the retainingscrewandthe indicator
cover. Then removethe light bulb.

MAP LIGHT

To removethe light bulb remove
thetwo retainingscrewsandthelens,,
then removethe bulb.

HEADLIGHT SWITCH LIGHT

To remove the light bulb remove
two screwsand one nut and remove
the bracket under the left end of
the instrument panel that connects
the movable steeringcolumn to the
instrumentpanel. Removethe sock
et from the light housing, then re
move the bulb.

CLOCK LIGHT

1. Remove the retaining screws
and remove the wiper, the washer,
the left air, and the right air con
trol knobs.

2. Remove the screws retaining
the clock housing to the upper in
strumentpanel and lower the hous
ing.

3. Remove the socket from the
clock, then removethe bulb.

IGNITION SWITCH LIGHT

1. Remove the two retaining
screws and remove the left console
trim moulding.

PART 15-2- LIGHTING SYSTEM AND HORNS

2. Remove the four retaining
screws and remove the carpet re
tainer.

3. Remove the seven retaining
screwsand remove the console side
panel.

4. Remove the socket, then re
move the bulb.

SEAT BELT WARNING LIGHT

knobs.
3. Remove the retaining screws

and raise the center finish panel.
4. Removethe socket,then remove

the bulb.

HEATER CONTROL LIGHT

1. Remove the radio knobs, the
two nuts, and the radio bezel.

2. Remove the heater control
knobs.

3. Remove the retaining screws
and raise the center finish panel.

4. Remove the socket, then re
move the bulb.

HIGH BEAM INDICATOR
LiGHT

Removal

1. Remove the battery ground
cable.

2. Remove the
two nuts, and the

3. Remove the
control knob and

4. Remove the
and the center
panel, and moulding.

5. Remove three retaining screws
and push the headlight switch to
ward the front of the car.

6. Removethe five retainingscrews
from the left lower instrumentpanel
moulding.

1. Remove
two nuts, and

2. Remove

the radio knobs, the
the radio bezel.
the heater control

radio knobs, the
radio bezel.
headlight switch
the bezel nut.
retaining screws

instrument finish

15-7

7. Cover the steering column and
instrumentpanel wherenecessary.

8. Remove the four retaining
screwsand remove the covers from
the indicating gauges.

9. Remove the retaining screws
and remove the knobs from the
wiper, the washer, the left air and
the right air control levers.

10. Remove the retaining screws
and position the clock housingback
from the instrumentpanel.

11. Disconnect the wires and re
move the clock housing.

12. Remove the retaining screws
from the upper console moulding,
and from under the instrument
panel.

13. Through the indicator gauge
openings remove the screws retain
ing the lower instrument panel to
the upper instrument panel, and re
move the lower instrumentpanel.

14. Pull out the high beam indi
cator socket and remove the light
bulb.

Installation

1. Install the light bulb in thesock
et andinstall the socketin theupper
instrument panel.

2. Position the lower instrument
panel to the upper instrumentpanel
and install the retaining screws
through the indicator gauge open
ings.

3. Position the indicator gauge
covers and install the retaining
screws.

4. Check the operation of all of
the indicator gaugesand the instru
ment panel lights.

5. Install the retaining screws to
the consolemoulding and the lower
instrument panel.

6. Position the headlight switch to
the instrumentpanel and install the
retaining screws.

7. Install the instrument panel
moulding and finish panel, and in
stall the retaining screws.

8. Install the light switch control
knob and bezelnut.

9. Install the radio bezel, the re
taining nuts, and the knobs.

10. Position the clock housing,
connect the wires, install the clock
housing and the retaining screws.

11. Install the wiper, the washer,
the left air, and the right air con-’

FIG. 5-Tail and Stop Light
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trol knobs, and install the retaining
screws.

12. Remove the covers from the
steering column and the instrument
panel.

13. Install the battery ground
cable.

TURN SIGNAL
INDICATOR LIGHTS

The indicator lights are locatedon
the right and left front fenders.To
replacethe bulb, unscrewthe special

nut holding the lens and light socket
in place. Removethe lens and turn
the bulb counterclockwiseto release.

HORNS

The horns are mounted on the
left radiator support assembly.Dis
connectthe horn wire from the ter
minal. Remove the retaining bolt
andlift the horn out from below the
support.

To install, position the horn from
the bottom and install the retaining
bolt. Connect the horn wire.

HORN BUTTONS

1. Disconnectthe battery ground
cable.

2. Remove the center steering
wheel medallion assembly.

3. Remove the three retaining
screwsfrom the center of the steer
ing wheel and remove the horn
buttons.

4. Position the new horn buttons
and install the threeretainingscrews.

5. Install the steeringwheelmedal
lion assembly.

6. Connect the battery ground
cable.
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fl DESCRIPTION AND OPERATION

Refer to Wiring Diagram Manual
Form 7795P-65 for schematicsand
locationsof wiring harnesses.

HEADLIGHT SWITCH

A combination headlight switch
andtwo circuit breakersis usedFig.
1. The headlight circuit is pro
tectedby an 18 amperecircuit break
er. The- tail, parking and license
plate light circuits are protected by
a 15 amperecircuit breaker.

FUSES

The fuse panel is mountedon the
right cowl panel under the right end
of the instrument panel. The fuses
and circuit breakers on the panel
are illustrated in Fig. 2.

DOME LIGHT SWITCH

The dome light switch is part of
the headlight switch. It is actuated
by rotating the switch control knob
to the maximum counterclockwise
position.

MECHANICAL STOP
LIGHT SWITCH

The mechanicalstop light switch
differs from the hydraulic switch
formerly used.The switch assembly
is installed on the pin of the brake
pedal arm so that it straddlesthe
mastercylinder push rod. The switch
assemblyis a slip fit on the pedal
arm pin and thus the switch assem
bly moveswith the pedal arm when
ever the brake pedal is depressed.

The brake pedal arm pin has a
designed-in clearancewith the eye
of the master cylinder push rod
Fig. 3. Because of this clear-

Yellow

Orange.

20 AMPERE
CIRCUIT BREAKER..

HORNS, SEATS, AND
WINDOWS

Black
20 AMPERE

CIRCUIT BREAKER
AIR CONDITIONER

AND HEATER
BLOWER MOTOR

10 AMPERE
CIRCUIT BREAKER’

TOP CONTROL
20 AMPERE FUSE

EMERGENCY WARNING

1 5 AMPERE FUSE
CIGAR LIGHTER

1 4 AMPERE FUSE
DOME, COURTESY, MAP,

LUGGAGE COMPARTMENT
AND CLOCK LIGHTS.

SPARE
6 AMPERE FUSE INSTRUMENT PANEL

GLOVE BOX LIGHT, TRANSMISSION

INDICATOR LIGHT AND ASHTRAY LIGHT,

FIG. 2-Fuse Panel

ance, whenever the brake pedal is
pushedforward, the stop light switch
contacts,movingwith the pedalarm,
are actually pushedagainst the end
of the master cylinder push rod,
through the switch actuating pin. It
is this movementof the switch with
respect to the actuating pin and
mastercylinder pushrod that closes
the switch contacts completing the
circuit to the stop lights.

When the brakepedal is released,
the spring in the stop light switch
returnsthe actuatingpin to its nor
mal position and the circuit to the
stop lights opens.

U REMOVAL AND INSTALLATION
SWITCHES

Before removing any switch, dis
connect the battery ground cable
from the battery.

HEADLIGHT SWITCH
1. Remove the control knob and

shaft by pressing the knob release
button on the switch housing Fig.

1 with the knob in the full ON
position. Pull the knob andshaft out
of the switch.

2. Remove the switch bezel and

FIG. 1 -Headlight Switch
K1451 -A
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the retainingnut. Removethe switch
from the instrumentpanel.

3. Disconnect the electrical con
nection from the switch and remove
the switch.

4. To install the switch, connect
theelectricalconnectorto the switch.
Positionthe switch in the instrument
panel and install the retaining nut.
Install the switch bezel.

5. Install the knob and shaft as
sembly by inserting it all the way
into the switch until a distinct click
is heard. in some instances, it may
be necessaryto rotate the shaft
slightly until it engages.

1111

SWITCH

FIG. 4-Headlight Beam Selector
Switch

Lay the floor mat back from the
area of the switch and remove the
mounting screws Fig. 4. Discon
nect the wire terminal block from
the switch.

To install the switch, connect the
terminal block to the switch and in
stall the switch to the floor. Replace
the floor mat.

STOP LIGHT SWITCH

1. Disconnectthe wires at thecon
nector.

2. Remove the hairpin retainer,
slide the stop light switch, the push
rod andthe nylon washersand bush
ing awayfrom the pedal,andremove
the switch Fig. 5.

3. Position the switch, push rod,
and bushing and washers on the
brakepedal pin, in the order shown
in Fig. 5, and install the hairpin
retainer.

4. Connect the wires at the con
nector, and install the wires in the
retaining clip Fig. 5.

IGNITION SWITCH AND
LOCK CYLINDER

K1582.A

2. Turn the ignition key to the
accessoryposition. Slightly depress
the pin shown in Fig. 6, turn the key
counterclockwise,and pull the key
and lock cylinder out of the switch
assembly. If only the lock cylinder
is to be replaced,proceedto step 9.

3. Remove the five retaining
screws and remove the lower instru
ment panel shield.

4. Press in on the rear of the
switch androtate the switch ½ turn
counterclockwise as viewed from
the terminal end. Remove the bezel
andswitch.

lock nut and the
pull the connector

6. If a new ignition switch as well
asthe lock cylinder is to be installed,
insert a screwdriver into the lock
opening of the ignition switch and
turn the slot in the switch to a full
counterclockwiseposition.

7. Install theconnectorto the back
of the switch and install the retain
ing nut and lock nut.

8. Position the switch in the in
strument panel with the light bulb
and retainer. Position the bezel in
the instrument panel. Rotate the

5. Remove the
retainingnut and
from the switch.
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FIG. 3-Mechanical Stoplight Switch Operation

HEADLIGHT BEAM
SELECTOR SWITCH

/

K 1070-B

1. Disconnect the negative cable
from the battery.
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switch /8 turn to lock it in the bezel.
9. If a new lock cylinder is to be

installed, insert the key in the cylin
der andturn the keyto the accessory
position. Place the lock and key in
the ignition switch, depressthe pin
slightly Fig. 6, and turn the key
counterclockwise.Push the lock cyl
inder into the switch. Turn the key
to checkthe lock cylinder operation.

10. Position the lower instrument
panel shield and install the five re
taining screws.

11. Connectthe battery cable and
check the ignition switch operation.

MAP LIGHT SWITCH

Remove the control knobs from
the windshield wiper, windshield
washer,and the right- and left-hand
air vent control levers from below
the clock housing.Removethe four
screws retaining the clock housing
to the instrument panel and lower
the clock housing. Disconnect the
switch wires. Removethe two switch
retaining screws and remove the
switch.

RELEASE-PIN HOLE K1072-D

FIG. 6-Ignition Switch and Lock

K 1488-B

FIG. 5-Mechanical Stop Light Switch Assembly
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DESCRIPTION AND OPERATION

All of the instruments are elec
trically operatedexecept the speed
ometer. Illumination is. provided by
lights controlledby a rheostaton the
lighting switch

Refçr to Wiring Diagram Manual
Form 7795P-65 for schematicsand
locations of wiring harnesses.

GAUGES

The instrument cluster includes a
fuel gauge, oil pressure indicator
gauge, temperature gauge,charge
indicator gauge,speedometer,and a
high-beam indicator light.

CONSTANT VOLTAGE
REGULATOR

The constant voltage regulator
Fig. 1 used with the fuel, tem
perature, and oil gaugesmaintains
an averagevalue of 5.0 volts at the
gauge terminals.

The regulator operatesby means
of a bimetallic arm and a heating
coil. When the ignition switch is
turned on, the heating coil Fig. 1
heats the bimetallic arm causing it
to bend and breakthe contacts,dis
connecting the voltage supply from

HEATING COIL
GROUND

FIG. 1 -Constant Voltage

the heatingcoil. The bimetallic arm
then cools and brings the contacts
together again. The making and
breaking of the contacts, causesa
pulsating voltage, with an effective
averagevalue of 5.0 volts to be sup
plied to the gauges.Although these
pulsationsare quite rapid, there is in
each gauge a bimetallic arm which
changes temperature quite slowly,
andthis assuressteadyaverageread
ings.

As the pulsating voltage would
normally cause radio interference,
a radio interference suppression
choke is connected in series with
theconstantvoltage regulatorsupply
wire.

FUEL GAUGE

The fuel gaugeconsistsof a send
ing unit, located on the gas tank
and a remote registerunit mounted
in the instrument cluster. The re
mote register unit pointer is con
trolled by a bimetallic arm and
heating coil. The sendingunit is a
rheostat that varies its resistance
dependingon the amount of fuel in
the tank. The rheostat is operated
by a float control. As the fuel level
rises or falls the float control arm
movedby the float, variesthe resist-
ance.

LOW FUEL LEVEL
WARNING SYSTEM

The low fuel level warning system
consistsof the fuel level sendingunit
locatedon the gas tank, the warning
relay, and the warning lamp located
in thecenterof the instrumentpanel.
The warning lamp will light up just
before the fuel gauge pointer indi
catesempty and/or when there are
approximately three and one- half
gallons of fuel in the tank.

A thermistor assembly Fig. 2,
attached to the fuel sender outlet

tube, is kept cool when covered by
gasoline. When the fuel level drops
low enoughto exposethe thermistor
to air, the thermistor heatsup. The
thermistorresistancethen dropsand
allows current to flow through a
warning signal relay. The relay con
tactsthen close, to light the warning
lamp.

TEMPERATURE GAUGE

The temperature gauge consistsof
a sending unit mounted in the cyl
inder head, and a remote register
unit temperaturegauge mounted
on the instrumentpanel.Changesof
engine temperaturevary the resist
ance of the sending unit, which in
turn operatesthe temperaturegauge.

OIL PRESSURE
INDICATOR GAUGE

A meter-type oil pressure gauge
is used. The gauge consistsof a send-

COVER BIMETALLIC ARM
AND HEATING

I COIL

POSITION OF FUEL SENDER
WHEN MOUNTED IN TANK

REGULATED
VOLTAGE

VOLTAGE SUPPLY OUTPUT
INPUT TERMINAL TERMINAL

Ki 026-A

FIG. 2-Fuel Level Warning

Regulator Sender Assembly
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ing unit on the engineand a remote
register unit oil pressure gauge
mounted in the instrument cluster.
The sendingunit operatesby vary
ing resistanceaccordingto the actual
oil pressureagainstit, which in turn
operatesthe oil pressuregauge.

SEQUENTIAL TURN
SIGNAL INDICATOR

The sequential turn signal indica
tor system is composed of the fol
lowing component parts: A turn
signal switch which is located in
the steering column; a current relay
mountedon the brakepedal support
to operate the indicator pilot lights;
a relay, anda flasherassemblywhich
are locatedin the luggage compart
ment behind the rear seat.

The flasherassemblyconsistsof a
motor and 4 cams.One cam returns
the motor to the start position after
the turn signal indicators are can
celed. The remaining 3 cams are
staggeredand each set of contacts
is connectedto oneof the threerear
light bulbs.

When the turn signal indicator
switch is moved to indicate a right
or left turn, the circuit is completed
to the flasher motor and to the
flashercam contacts.This startsthe
motor in operation and the cams
begin to rotate. As the cams rotate,
the inboard rear light bulb is il
luminatedfirst and remainson until
the cycle is completed.The center
light bulb is then illuminated and it
remainson while the outboard rear
light bulb is illuminated. All three
lights go out at the same time and
the cycle is repeated,as long as the
turn signal indicator switc,l1 is clos
ed to indicate a turn. The front
parking light bulb flashesin sequence
with the center rear light bulb.

When the turn signal indicator

switch is canceled, the light bulbs
go out immediately. The motor cam
allows the motor to travel to the
park position so that the sequence
always starts with the inboard rear
light.

The turn signal pilot light, located
on each front fender, is controlled
by a current relay. The relay is ad
justed so that it will open a set
of contacts whenever the 4 signal
light bulbs areon. The relay remains
closed and the pilot light is illumi
nateduntil the 4 exterior light bulbs
are all on. The relay contacts then
open and the pilot light goes out
until all 4 exterior lights areoff. The
relay contacts then close to illumi
nate the pilot light, if one or more
of the exterior light bulbs are not
functioning burned out, the relay
contactswill remainclosed and the
pilot light will remain on.

CHARGE INDICATOR GAUGE

The charge indicator gauge is an
ammeterwhich indicateswhetherthe
battery is being charged or dis
charged. The ammeter is non-ad
justable and should be replaced if
proved to be defective.

EMERGENCY FLASHER
WARNING SYSTEM

The emergency flasher warning
system is controlled by a combina
tion switch and flasher assembly.
All turn signal lights can be made
to flash at the sametime by closing
the switch of the switch-flasheras
sembly.

SPEEDOMETER

The speedometerincorporates a
long drum. It is paintedone-halfred
and one-half white on the diagonal
so that as the drum revolves, a red

line moves horizontally across the
dial facc indicating the miles per
hour being driven.

The speedometeris connected to
the output shaft of the transmission
by means of a flexible shaft and
drive gear located inside the trans
mission. The flexible shaft drivesthe
speedometerwhich registersspeed in
miles per hour. It also drives an
odometer which records distance
traveled in miles and tenths of a
mile.

CLOCK

Adjustment of the clock is auto
matic. If the clock runs slow or fast,
merelyresetthe clock to the proper
time. This action adjusts the clock
automatically.

The clock fuse is located on the
fusepanelmountedon the right cowl
panel.

WINDSHIELD WIPER

The windshield wiper motor is
hydraulically operated. The hydrau
lic power for the motor is obtained
from the power steering unit. The
hydraulic fluid flows from the pump
through the steering gear to the
wiper motor, and then to the fluid
reservoir.During wiper operation, a
part of the fluid is by-passedthrough
the motor by a valve on the motor.
The speedof the wiper is controlled
by adjusting the valve on the wiper
motor with a bowden wire control
operatedfrom the upper instrument
panel.

WINDSHIELD WASHER

The windshieldwasheris operated
by pulling out the control lever. This
action closes a switch attached to
the control, which operatesthewind
shield washerpump.

U IN-CAR ADJUSTMENTS AND REPAIRS

WINDSHIELD WIPER control on, then off, to bring the the wiper bladesso that they lie flat
BLADE ADJUSTMENT wiper pilot shafts to their proper againstthe lower edgeof the wind-

Start the engine. Turn the wiper parkposition. Stop the engine.Install shield.

B REMOVAL AND INSTALLATION

GAUGES
The fuel gauge, oil pressureindi

cator gauge,andtemperaturegauge,

can be replaced without removing
the instrument cluster assembly.To
replace the speedometer, constant

voltage regulator or chargeindicator
gaugeit is necessaryto first remove
the cluster assembly.
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CONSTANT VOLTAGE
REGULATOR

REMOVAL

1. Disconnect the battery ground
cable.

2. Remove the four retaining
screws and remove the knobs from
the wiper, the washer, the left air,
and the right air control levers.

3. Removethescrewsretainingthe
clock housing to the upper instru
ment panel, and lower the clock
housing assembly.

4. Disconnect the wires and re
move the clock housing.

5. Reachingleft throughthe clock
housing opening, remove the one
retaining screw, removetheconstant
voltageregulatorfrom the right side
of the speedometer,and disconnect
the two wires Fig. 3.

INSTALLATION

1. Position the constant voltage
regulator and install the one retain
ing screwandconnectthe two wires.

2. Connectthe wires, position the
clock housing and assemblethe re
taining screws.

3. Position the knobs on the wip
er, the washer, the left air, and the

right air control levers, and install
the retaining screws.

4. Connect the battery ground
cable.

FUEL GAUGE
1. Removethe pod bezelretaining

screwandremovethe bezelandlens.
2. Removethe two fuel gauge re

taining screws.
3. Pull the fuel gauge out of the

pod and disconnect the wires.
4. Connect the wires to the fuel

gauge.
5. Position the fuel gauge in the

pod and install and tighten the
retaining screws.

6. Position the lens and bezel and
install the bezel retaining screw.

FUEL SENDING UNIT

REMOVAL
1. Raise the car on a hoist.
2. Drain the fuel from the tank.
3. Disconnect the wires from the

sendingunit.
4. Disconnectthe fuel lines from

the sendingunit.
5. Remove any dirt that hascol

lected around the sending unit so
that it will not enter the tank.

lines.

of the
warning

6. Remove the sending unit and
gasket from the tank.

INSTALLATION

1. Clean the sending unit mount
ing surface at the fuel tank.

2. Install the sendingunit with a
new gasket.

3. Connect the wires and the fuel

4. Lower the car.
5. Fill the fuel tank with the fuel

removed.
6. Check the operation

fuel gauge, the low fuel
light, and check for leaks.

TEMPERATURE GAUGE

1. Removethe pod bezel retaining
screwandremovethe bezelandlens.

2. Remove the two temperature
gauge retaining screws.

3. Pull the temperaturegaugeout
of the pod and disconnectthe wires.

4. Connect the wires to the tem
peraturegauge.

5. Position the temperaturegauge
in the pod and install and tighten
the retaining screws.

6. Position the lens and bezel and
install the bezel retaining screw.

TEMPERATURE SENDING UNIT

1. Disconnect the temperature
sendingunit wire from the sending
unit.

2. Prepare the new temperature
sendingunit for installationby apply
ing a small amount of electrically
conductive sealerC3AZ-19554-B to
the threads.

3. Remove the temperaturesend
ing unit from the cylinder headand
immediately install the newtempera
ture sendingunit.

4. Connect the wire to the tem
peraturesendingunit.

5. Start the engine and check the
sendingunit operation.

OIL PRESSURE INDICATOR
GAUGE

1. Removethe pod bezelretaining
screw, bezel and lens.

2. Remove the two oil pressure
gaugeretaining screws.

3. Pull the oil pressuregauge out
of the pod and disconnectthe wires.

4. Connect the wires to the oil
pressuregauge.

5. Position the oil pressuregauge
in the pod. Install and tighten the
retaining screws.
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CONSTANT VOLTAGE REGULATOR

FIG. 3-Constant Voltage Regulator Mounting
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6. Positionthe lens and bezel,and
install the bezel retaining screw.

OIL PRESSURE SENDING UNIT

1. Disconnect the oil pressure
sendingUnit wire from the unit Fig.
4.

2. Removethe sending unit.
3. Apply electrically conductive

sealerC3AZ-19554-Bto the threads
of the new sendingunit and install
the unit.

4. Connect the wire to the send
ing unit.

5. Checkthe operationof the unit.

CHARGE INDICATOR GAUGE

REMOVAL

1. Disconnect the battery ground
cable.

2. Cover the steeringcolumn and
instrument panel where necessary
with tape to prevent paint damage
when the instrument cluster is re
moved.

3. Remove the radio knobs and
bezel Fig. 5.

4. Remove the headlight switch
control knob and bezel nut.

5. Remove the instrument finish
panel Fig. 5 two pieces.

6. Remove the headlight switch
mountingscrewsandpush the head
light switch toward the front of the
car.

7. Removethe consolepanelfinish
moulding cap, and remove the five
screwsretaining the left lower half

of the instrumentcluster housingas
sembly Fig. 5.

8. Removethe wiper, washer, left
air and right air control knobs.

9. Remove the clock housing re
taining screws,disconnectall wires,
and remove the clock housing.

10. Removetwo screwsfrom thein
strumentpaneluppermoulding Fig.
5, andfive screwsunderthe cluster.
Pull the moulding awayfrom the in
strumentpanelfor accessto theclus
ter screws.

11. Remove the four instrument
indicator cover retaining screwsand
removethe covers Fig. 5.

12. Through the indicator open
ings, removethe four screwsretain
ing the lower cluster to the upper
cluster.

13. Position the lower cluster out
from the upper cluster, remove the
wire retaining nuts from the charge
indicator, removethe wires and re
taining block, and remove the bulb
socket.

14. Removethe two screwswhich
retain the charge indicator to the
cluster, and removethe chargemdi-
cator.

INSTALLATION

1. Position the new charge indi
cator in the cluster and install the
two retaining scrtws.

2. Position the wires and the
retaining block to the charge indi
cator and install the retaining nuts.
Install the bulb socket.

3. Position the lower instrument

panel cluster to the uppei cluster
and through the indicator openings
install the four screwsretaining the
lower cluster to the upper cluster.

4. Checkthe operationof all indi
cators and the instrument panel
lights.

5. Install the indicatorcovers.
6. Install the screws retaining the

left lower half of the clusterhousing
to the instrumentpanel. Install the
consolepanel finish moulding cap.

7. Positionthe headlight switch in
the instrument panel and install the
mounting screws.

8. Install the screwsretaining the
instrumentpanel uppermoulding.

9. Position the instrument finish
panel two pieces, and install the
retaining screws.

10. Install the light switch bezel,
nut and control knob.

11. Install the radio bezel, retain
ing nuts andknobs.

12. Position the clock housing to
the instrumentpanel, connectall the
wires, check the operation of the
clock and warning lights, and install
the retaining screws.

13. Install the wiper, washer, left
air, and right air control knobs.

14. Connect the battery ground
cable andremovethe protectivetape
from the clusterandsteeringcolumn.

TURN INDICATOR SWITCH

To remove the turn indicator
switch, the steeringwheel must first
be removed.
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FIG. 4-Oil Pressure Sending Unit FIG.. 5-Instrument Panel
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1. Unscrew the turn signal switch
lever from the steering column.

2. Remove the switch mounting
bracket screw; then remove the
switch andbracket from the steering
column.

3. Remove the conical tension
spring and the switch actuatingarm.

4. Disconnect the switch wires
from the bullet connectors,remove
the wire protector from the side of
the steering column, remove the
switch to mounting bracket screws,
and removethe switch and wires.

When installing the new switch,
make certain that the cancelingcam
on the steeringwheel makescontact
with the canceling pawis on the
switch. The clearancebetween the
steeringwheel hub andsteeringshaft
housing flange should not be more
than i; inch for properswitch can
celing. Reposition the steering shaft
housing if necessary.

TURN INDICATOR FLASHER
MOTOR AND CAMS

1. Openthe luggagecompartment
door.

2. Disconnectthe negativeground
cable from the battery.

3. Disconnect the wires from the
motor operated flasher located in
the forward area of the luggage
compartmentat the 2 multiple con
nectors.

4. Removethegroundwire attach
ing screw.

5. Remove 2 flasher attaching
screws and removethe flasher from
the car.

6. Position the flasher in the lug
gage compartmentand install the 2
attachingscrews.

7. Position the ground wire and
install the attachingscrew.

8. Connectthe flasherwires at the
2 connectors.

9. Connect the negative ground
cable to the battery and check the
operationof the flasher.

10. Close and lock the luggage
compartmentdoor.

TURN INDICATOR RELAY

1. Open the luggage compartment
door.

2. Disconnectthenegativeground
cable from the battery.

3. Disconnect the wires from the
relay located in the forward area
of the luggagecompartment at the
2 multiple connectors.

4. Remove2 relay attachingscrews
andremovethe relay.

5. Position the relay in the lug
gage compartmentand install the
2 attachingscrews.

6. Connect the relay wires at the
2 multiple connectors.

7. Connectthe negative ground
cable to the battery and check the
operationof the relay.

8. Close andlock the luggagecom
partmentdoor.

SPEEDOMETER CLUSTER

REMOVAL

1. Disconnect the battery ground
cable.

2. Cover the steering column and
instrument panel, where necessary
Fig. 5, with tape to preventpaint
damagewhen the instrumentcluster
is removed.

3. Remove the radio knobs and
bezelFig. 5.

4. Remove the headlight switch
control knob and bezel nut.

5. Remove the instrument finish
panel Fig. 5 two pieces.

6. Remove the headlight switch
mounting screwsandpush the head
light switch toward the front of the
car.

7. Removetheconsolepanelfinish
moulding cap, and remove the five
screws retaining the left lower half
of the instrument cluster housing
assemblyFig. 5.

8. Remove the clock housing re
taining screws.Rotatetheclock hous
ing upward and rearwardto expose
the two tab screwsretaining the in
strumentpanel upper moulding.

9. Remove two screws from the
instrument panel upper moulding
Fig. 5, and five screws under the
cluster.Pull the mouldingawayfrom
the instrument panel for accessto
the cluster screws.Tapethe tabs to
prevent scratches.

10. Remove the four instrument
indicator cover retainingscrews and
remove the covers Fig. 5.

11. Through the indicator open
ings, removethe four screwsretain
ing the lower cluster to the upper
cluster. Positionthe four instrument
indicator covers on the instruments
to prevent damageto the indicators.
Install the retaining screw on the
chargeindicator cover.

12. Remove the four screws re
taining the speedometercluster to
the instrument panel at the top of
the cluster, and position the speed-

ometer cluster out from the instru
ment panel.

13. Disconnect the light bulbs
across the top of the speedometer.
Removethe wiring harnessfrom the
plastic clips, disconnectthespeedom
eter cable, and the constantvoltage
regulator wires, and remove the
speedometercluster.

14. Removethe speedometerhous
ing-to-cluster mounting screws and
removethe speedometerhousing as
sembly.

15. Remove the screws retaining
the speedometerhousing cover to
the speedometerassembly and re
movethe speedometer.

INSTALLATION

1. Position the speedometerin the
housingcover and install themount
ing screws.

2. Position the speedometerhous
ing assembly in the speedometer
cluster and install the retaining
screws.

3. Position the speedometerclus
ter in the instrumentpanel, connect
the speedometercable, connect the
wires to the constantvoltage regu
lator, plug in the light bulbs, posi
tion the wiring harnessin the plastic
clips and install the cluster with the
retaining screws at the top of the
cluster.

4. Position the lower instrument
panel cluster to the upper cluster,
remove the four instrument indica
tor covers,and throughthe indicator
openings install the four screws re
taining the lower clusterto theupper
cluster.

5. Check the operation of all in
dicators and the instrument panel
lights.

6. Install the indicator covers.
7. Install the screws retaining the

left lower half of the clusterhousing
to the instrument panel. install the
console panel finish moulding cap
Fig. 5.

8. Positionthe headlightswitch in
the instrument panel and install the
mounting screws.

9. Removethe tape from the tabs
and install the screws retaining the
instrumentpanel upper moulding.

10. Position the instrument finish
panel two pieces, and install the
retaining screws.

11. Install the light switch bezel,
nut, and control knob.

12. Install the radio bezel, retain
ing nuts and knobs.

13. Position the clock housing to
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the instrumentpanel, and install the
retaining screws.

14. Connect the battery ground
cable and removethe protectivetape
from the cluster and steering col
umn.

SPEEDOMETER LIGHTS
Two of the speedometerlights are

accessible from the left-hand side
of the car under the instrument
panel. The balanceof the lights re
quire the following procedure for
their replacement.

REMOVAL
1. Disconnect the battery ground

cable.
2. Cover the console.
3. Removethe clock housing.
4. Remove the retainer screws

Nom the radio speakergrille.
5. Remove the radio speaker re

tainers and remove the speaker
from the instrumentpanel and posi
tion it next to the console.

6. Remove the retaining nuts at
the radio speakergrille, and remove
the grille.

7. Remove the retaining nuts and
removethedefrosternozzlefrom the
instrumentpanel,disconnectthenoz
zle from the hose and remove the
nozzle through the speakeropening.
Position the defroster hose to the
right side of the clock opening.

8. Remove the retaining screws
and remove the windshield washer
and vent control mounting plate
from the instrument panel and rest
it on top of the console.

9. Reaching through the clock
housing opening remove the de
fective bulbs.

INSTALLATION
1. Install the new bulbs.
2. Install the windshield washer

and vent control mounting plate to
the instrument panel, and install
the retaining screws.

3. Reaching through the radio
speakeropening, install the defroster
nozzle to the hose, then install the
nozzle to the instrument panel.

4. Positionthe radio speakergrille,
then install the retaining nuts.

5. Position the radio speaker to
the instrumentpanel,and install the
retainers.

6. Install the radio speakergrille
retainingscrews.

7. Install the clock housing.
8. Remove the cover from the

console.

SPEEDOMETER CABLE

REMOVAL

1. Disconnect the battery ground
cable.

2. Cover the seat.
3. Remove the four retaining

screwsand remove the knobs from
the wiper, the washer, the left air,
and the right air control levers.

4. Remove the screws retaining
the clock housing to the upper in
strumentpanel, and lower the clock
housingassembly.

5. Disconnect the wires, and the
vacuum hoses at the door lock
switch, and removethe clock hous
ing.

6. Reaching through the clock
housing opening disconnect the
speedometercableat the speedometer
head.

7. Remove the upper part of the
speedometerdrive cable.

8. Raisethe car on a hoist.
9. Removeone mountingbolt and

disconnect the speedometer cable
casing from the transmission Fig.
6.

10. Remove the lower part of the
speedometerdrive cable and the
driven gear.

INSTALLATION

1. Install the driven gear in the
speedometercable casing and install
the speedometercable casing in the
transmission.

2. Install the mounting bolt and
torque to 20-25 foot-pounds.

3. Lower the car to the floor.
4. Using the two parts of the old

cable set end to end, carefully de
termine the exact length, then sub
tract i1; inch.

5. Cut the new cable to this
length, and remove any burrs or
frayed edges. Be certain not to cut
from the squared end of the cable.

6. Install the tip on the cable

making certain to seat the cable in
the bottom of the tip.

7. Place the cable and tip in a
crimping die, and placing the die on
a solid surface strike it squarely
with a hammerto crimp it.

8. Removethe crimping die.
9. Lubricate the cable with cable

lubricant B5A-19581-A do not
over lubricate and install it in the
speedometercable casing.When the
cable is nearly seated, twist it
slightly to make sure that the
squared drive is engaged in the
speedometerdriven gear.

10. Connect the speedometer
cablecasingto the speedometerhead.

11. Connect the wires, and the
vacuum hoses at the door lock
switch, and position the clock hous
ing.

12. Install the retaining screws.
13. Position the knobs on the

wiper, the washer, the left air, and
the right air control levers, and in
stall the retaining screws.

14. Remove the cover from the
seat.

15. Connect the battery ground
cable.

CLOCK

REMOVAL

1. Disconnectthe batterycable.
2. Removethe control knobs from

the wiper, washer, left air and right
air control levers, from below the
clock housing.

3. Removethe four screwsretain
ing the clock housing to the instru
ment panel, lower the housing and
disconnect the two courtesy light
wires.

4. Disconnectthe two clock quick
disconnectsandthetwo light sockets.

5. Removethe two clock retaining
screwsand removethe clock.

INSTALLATION

1. Position the clock in the clock
housing andinstall the two retaining
screws.

2. Connect the two quick discon
nects and plug in the two light
sockets.

3. Position the courtesylight wire
over the windshield wiper control
cable and theother wire over theair
vent control cable and connect the
wires.

4. Position the clock housing in
the instrumentpanel and install the
four retaining screws.

5. Install the control knobs on the
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SPEEDOMETER CABLE K1029-A

FIG. 6-Speedometer Cable
9. Install the batterygroundcable. Mounting
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wiper, washer, left air, and right
air control levers.

6. Connect the battery cable and
check the operationof the clock.

WINDSHIELD WIPER
WIPER MOTOR

Removal

1. Remove the wiper arm and
blade assemblies.

2. Remove the wiper pivot shaft
bezels and nuts.

3. Remove the air cleaner.
4. Remove the 14 retainingscrews

and remove the cowl top panel.
5. Remove the two retaining

screws and the seal plate from the
dash panel.

6. Removethe two clips retaining
the wiper links to the wiper motor.
Rotate the link to remove the left
clip.

7. Disconnect the hydraulic line
under the hood Fig. 7. Be careful
not to burn the handswith the hot
hydraulic fluid.

8. Disconnect the hydraulic line
in the cowl from the motor.

9. Remove the two bolts retain
ing the motor to the mounting
bracket. Disconnect the wiper con
trol cable and removethe motor.

Installation

1. Transfer the one hydraulic line
andfitting to the newmotor.

FIG. 7-Wiper
Line Connections

2. Remove the one nut and two
bolts retainingthe wiper pivot shaft
and link assemblyto the cowl.

3. Position the wiper pivot shaft
andlink assemblyand install the one
nut and the two retaining bolts.

4. Position the wiper motor. Con
nect the wiper control cable, and in
stall the two hydraulic lines so that
they are snug. Adjust the control
cable so that the control on the in
strumentpanelmoves the valve con
trol lever from OFF to full ON.

5. Install the two wiper motor
to mounting bracket retaining bolts.

6. Tighten the two hydraulic lines.
7. Install the wiper links on the

motor and install the two retaining
clips.

8. Position the seal plate and in
stall the two retaining screws.

9. Start the engine and check for
leaks.Checkthe power steeringfluid.
Add fluid if necessary.

10. Position the cowl top panel
and install the 14 retaining screws.

11. Install the pivot shaft nuts and
bezels.

12. Install thewiper arm and blade
assemblies.

13. Install the air cleaner.

WIPER CONTROL

Removal

1. Disconnectthebatterycable.
2. Remove the windshield wiper,

windshield washer, and right- and
left-hand air vent control knobs.

3. Removethe four screwsretain
ing the clock housingto the instru
ment panel, lower the housing and
disconnect the two courtesy light
wires.

4. Remove the two screws retain
ing wiper control to the control
plate assembly.

5. Remove the wiper arm and
blade assemblies.

6. Remove the wiper pivot shaft
bezels and nuts.

7. Removethe 14 retaining screws
and removethe cowl top panel.

8. Disconnect the wiper control
cable from the motor.

9. Inside the passengercompart
ment, pull the control cable through

the dashpanelandremovethe wiper
control and cable assembly.

Installation

1. Position the new wiper control
and cable assemblyand feed the ca
ble through the dash panel. Insert
the rubber grommet in the dash
panel.

2. Connect the wiper control
cable to the motor.

3. Position the cowl top panel
and install the 14 retaining screws.

4. install the pivot shaft nuts and
bezels.

5. Install the wiper arm and
blade assemblies.

6. Install the two screws retain
ing the wiper control to the control
plate assembly.

7. Positionone courtesylight wire
over the wiper control cable and the
other over the air vent control cable
and connectthe wires.

8. Position the clock housing in
the instrument panel and install the
four retaining screws.

9. Install the windshield wiper,
windshield washer, and right- and
left-hand air vent control knobs.

10. Connect the battery cable.

WIPER PIVOT SHAFT
AND LINK

1. Remove the wiper arm and
blade assemblies.

2. Remove the wiper pivot shaft
bezels and nuts.

3. Removethe 14 retainingscrews
and removethe cowl top panel.

4. Remove the clip retaining the
link at the motor. Rotatethe link to
removethe left clips.

5. Remove one nut and two bolts
retainingthe pivot shaft and link as
sembly to the cowl and removethe
pivot shaft and link assembly.

6. Position the pivot shaft and
link assemblyand install the onenut
and the two retaining bolts.

7. Position the cowl top paneland
install the 14 retaining screws.

8. Install the pivot shaft nuts and
bezels.

9. Install the wiper arm andblade
assemblies.

15-18
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BULB CHART

Unit oie Trade No.

Headlight-No. 1 Inner - 37.5 w 4001
Headlight-No. 2 Outer 37.5/50 w 4002
Front Turn Signal/Parking 4/32c. 1157-A
Rear Turn Signal & Stop/Tail 4/32 c. 1157
Map Light 6 c. 631
License Plate 4 c. 1155
Back-Up Lights 32 C. 1076
Spot Light - 30 w 4405
Instrument Panel Indicators:

Hi Beam 2 c. 1895
Oil Pressure Gauge 3 c. 1816
Ammeter 3 c. 1816
Turn Signal Indicator Fender______ 1 c, 53X**
Parking Brake Warning 2 c. 1895

Illumination:
Speedometer 2 c. 1895
Cluster 2 c. 1895
Heater Control l’/2 c. 1445
Clock 2 c._______ 1895
Radio Dial-AM 2 c. 1891
Radio Dial-AM-FM 1 c. 1892
Courtesy andi’or Map Door Mounted 15 c. 1004
Automatic Transmission Control 2 c. 158

*Candela is the new international term for candlepower.
**For Minnesota and Wisconsin-2 c. No. 1895-G Instrument Panel

CIRCUIT PROTECTION

HORN CURRENT DRAW

[Either 4-5 Amperes at 12 Volts

SPEEDOMETER CABLE

[

Transmission Mount ing Clip Bolt Torque 20-25 ft-lbs.

Circuit Protective Device Location

Instrument Panel ------.--- 14 Amp. Fuse Fuse Panel
Dome, Courtesy, Interior_Lights, and Clock 14 Amp. Fuse Fuse Panel
Tail and Park Lights 15 Amp. Circuit Breaker Fuse Panel
Stop Light 15 Amp. Circuit Breaker
Cigar Lighter 15 Amp. Fuse
Heater 20 Amp. Circuit Breaker

Fuse Panel
Fuse Panel
Fuse Panel

Turn Signal 15 Amp. Circuit Breaker
Radio 1.5 Amp. Fuse
Back-Up Lights 7.5 Amp. Fuse
Windshield Washer T5 Amp. Fuse
Power Seats 20 Amp. Circuit Breaker
Power Windows - 20 Amp. Circuit Breaker
Convertible Top Control Neutral Relay 10 Amp. Circuit Breaker
Convertible Top Control Motor Feed 60 Amp. Circuit Breaker
Seat Belt Warning 4 Amp. Fuse
Horns 20 Amp. Circuit Breaker
Automatic Transmission Control 6 Amp. Fuse
Transistorized Ignition 2 Amp. Fuse

Fuse Panel
Fuse Panel
Fuse Panel
Fuse Panel
Fuse Panel
Fuse Panel
Fuse Panel

At Starter Relay
Fuse Panel
Fuse Panel
Fuse Panel
In Line

SPECIFICATIONS

15-19
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PART
VENTILATING SYSTEM AND HEATER

‘0-I
Section Page Section Page

I Description and Operation-Ventilating 4 Common Adjustments and Repairs-
System 16-1 Ventilating System 16-3

2 DescriptionandOperation-HeatingSystem 5 Common Adjustments and Repairs-Heating
Without Air Conditioning 16-1 SystemWithout Air Conditioning 16-3

3 Diagnosis and Testing 16-2 6 Removal and Installation 16-4

fl DESCRIPTION AND OPERATION-VENTILATING SYSTEM
FRESH AIR VENTS

Two levers are mountednear the
centerline of the instrument panel
on the undersideof the ledge.

The right lever controls the right
fresh air door in theheaterassembly.

With the lever in the forward posi
tion, fresh air is routed through the
heaterassembly.

With the lever in the rearward
position, fresh air enters the car
through the fresh air outlet. FIG. 1 -Rear Vent in Open Position

The left leveractuatesthe left ven
tilation door located in the ventila-
tion duct to the left of the steering
column.

With the lever in the forward posi-
tion, the door is closed,

air enters the passengercompart-
ment.

REAR VENT

a vacuum control switch on thecon
sole. Operation of the switch allows
quiet, window-up driving in warm
weatherunderall climatic conditions
while speedingventilation andsmoke

With the lever in the rearward The rear vent Fig. 1 on thehard- removal. The rear vent is also valu
position, the door is open and fresh top models is openedand closedby able in rear window defogging.

U DESCRIPTION AND OPERATION-HEATING SYSTEM
WITHOUT AIR CONDITIONING

Refer to Wiring Diagram Manual
Form 7795P-65 for schematicsand
locations of wiring harnesses.

For the heating tern used with
air conditioning reier to Part 16-2.

The heater used when air condi
tioning is not installed is a by-pass

air control heater. Fresh air enters
the heater from the cowl air inlet
into the fresh air inlet chamberof
the heater through and/or around
the heater core, into the mixing
chamberand into the plenumcham
ber to the discharge air outlets or

defrosteroutlets Fig. 2.
Air temperature is controlled by

the lower horizontal lever on the
control assemblylocatedin the con
sole below the radio. Movement of
the lever through its range from
MIN to MAX actuatesthe tempera-

I
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K1424-A

FIG. 3-Heater Control Assembly

ture regulator door within theheater
assembly Fig. 3.

With the control set on MIN, the
temperatureregulator door restricts
air flow through the heatercore.

With the control set on MAX, the
door restricts air flow through the
core by-passchamber.

With the control set in any posi
tion betweenMIN and MAX, fresh
cold air is mixed with heated air
from the core, pulled in through the
blower housing and discharged
through the heaterair outlets or de
froster outlets.

The upperhorizontal lever on the
control assembly actuatesthe heat-
defrost door in the heater plenum
chamberand may be modulatedbe
tween the two positions. With the
lever in the OFF position, the door
is closed Fig. 4.

The blower motor is operatedby
a three-positiontoggle switch with a
serratedvertical lever locatedto the

K1425A left of the horizontal levers on the
control asembly.

U DIAGNOSIS AND TESTING
VENTILATING AND HEATING DIAGNOSIS GUIDE

1. Burned out fuse or loose wires 7. Improperly connected heater
to the heater blower, hoses.

INSUFFICIENT OR NO HEAT

2. Defective motor ground.
3. Fan loose on motor shaft or

motor stalled.
4. Defectiveheaterblower switch.
5. Defectiveblower motor.
6. A kinked, clogged,or collapsed

water hose,

8. Pluggedheatercore.
Improperly installed engine

thermostat.
10. Incorrectly installed and ad

justed control cables on cable con-
trolled heater.

11. Air leaks in the ventilation
system.

FRESH AIR FLOW
11426-A

FIG. 2-Heater Air Distribution

BLOWER MOTOR AND WHEEL ASSEMBLY
z 0

COVER
PLATE

ASSEMBLY

/

L,....
HEAT

DEFROST
LEVER

/
TEMPERATURE

REGULATOR LEVER

HEATER CORE
ASSEMBLY

FRESH AIR LEVER

FIG. 4-Heater Components

CONTINUED ON NEXT PAGE
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VENTILATING AND HEATING DIAGNOSIS GUIDE Continued

16-3

1. Improperly adjusted defroster 4. Pluggedor loose defrosternoz
INSUFFICIENT OR NO control cable or air duct doors. zie.
DEFROSTING 2. Disconnecteddefrosterhose. 5. Obstructed defroster openings

3. Binding defrosterdoors. at windshield.

TOO MUCH HEAT 1. Improperly operating water heater.
control valve on valve controlled 2. Malfunctioning thermostat.

TESTING listen for the soundof the motor. If

TO HEATER only a hum is heard, the fan isRefer to Wiring Diagram Manual
RESISTOR loose on the motor shaft.

Form 7795P-65 for schematicsand

OTHER

-locations of wiring harnesses.
BLOWER SWITCHThe following tests may he made

CIRCUITSon the heater: burned out fuses, Substitute a known good blower
loose wire connections, defective 11214-B switch for the suspectedswitch.
wires, collapsedhoses, loose defrost- FIG. 5-Heater Motor Currenter hoses and air leaks in the body
may be determinedby visual inspec. Draw Test PLUGGED HEATER CORE

tion of the parts. Start the engine and temporarily
pendentlyof the control switch, and remove the outlet hose from the

HEATER CURRENT the current drawn by the motor will heatercore the hose that leads to
DRAW TEST be indicated on the ammeter. Cur- the water pump. Very little or no

This test will determine if the rent draw should be to specifications. flow of water from the core outlet
blower motor is defective. Connect indicates that the core is plugged.

LOOSE MOTOR FANa 0-50 ammeter as shown in Fig 5. Makecertain that water is beingsup-
The blower motor will operatemdc- Turn on the heater switch, and plied to the core inlet.

D COMMON ADJUSTMENTS AND REPAIRS-VENTILATING SYSTEM

RIGHT AND LEFT VENT CABLES closed maximum clockwise position screw clockwise. To decreasebleed-

The right and left fresh air vent of the right fresh air lever Fig. 4, time, turn the adjusting screwcoun

cables are adjusted at the control and maximum counterclockwisepo- terclockwise.

lever by removiLig the clock housing sition of the left fresh air lever. One-half turn changesthe bleed
assembly,although they are not pre- REAR VENT SYSTEM

time approximately five seconds.
set at the vent doors, andadjustment Normal bleed-time is 70 seconds,if
is possible at the vent doors. There is an adjustablevalve in the the engine vacuum is cut off. The

Placeeach control lever in the for- vacuum supply line near the switch. valve is delicateandonly a minimum
ward position. Adjust the Bowden To increasebleed-timetime for the amount of adjustment is recom
cables so that the vent doors are vent to operate, turn the adjusting mended.

O COMMON ADJUSTMENTS AND REPAIRS-HEATING
SYSTEM WITHOUT AIR CONDITIONING

The heat-defrostand temperature
regulator Bowden cables are pre-set
at the heater levers. Bowden cable
adjustmentcan be made at the con
trol head assemblythrough the ac
cess hole on the right side of the
console.

HEAT-DEFROST DOOR

Place the heater control upper
lever Fig. 3 in the OFF position.
Adjust the Bowden cable at the con
trol head so that the heat-defrost

lever Fig. 4, is in the maximum
counterclockwiseposition.

TEMPERATURE REGULATOR
DOOR

Place the temperature control
lever Fig. 3, at the MAX posi
tion. Adjust the Bowden cable at
the control headso that the tempera
ture regulator lever Fig. 4 is in
the maximum counterclockwiseposi
tion.

BLEEDING AIR FROM
HEATER CORE

Remove the hose at the outlet
connection of the heatercore hose
that leads to the water pump.
Allow any trapped air to flow out.
When a continuous flow of coolant
is obtained, connect the hose to the
core.

HEATER HOSE REPLACEMENT

To replace a heater hose. drain
the coolant, remove the hose, cut a
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new hose to the same length as the theblock or manifold goesto the part of the exhaust system.
old hose, install the hose, and re- water valve and not the heater After the coolant has been re
place the coolant. Make certain core. Also that the heater hoses placed,bleed the air from the heater
that the water hose connection to can not come in contact with any core.

0 REMOVAL AND INSTALLATION

HEATER ASSEMBLY-WITHOUT
AIR CONDITIONING

REMOVAL

1. Partially drain the cooling sys
tem.

2. Disconnectthe hosesfrom the
heatercore Figs. 6 and 7.

3. Remove the lower instrument
panel.

4. Remove the right hand trim
panel from the console.

5. Disconnect the defrosterhoses
at the heater.

6. Disconnectthe Bowden control
cablesfrom the heatercontrol head
and from the fresh air door on the
heater. Disconnect the wiring.

7. From under the hood, remove
the four nuts which hold the heater
to the dash.

8. Removethe rearsupport screw
near the fresh air intake.

9. Ease the heater to the floor of
the car.

10. Remove the heater from the
car. Do not allow coolant to drip on
carpetor trim.

INSTALLATION

1. Position the heaterassemblyon
the floor of the car.

2. Carefully position the heater
assemblyto the dash.

3. Install the rear support screw.
4. From underthe hood, assemble

the nuts to the four mounting studs
which hold the heater to the dash.

5. Connect the Bowden control
cables at the heater control head
and at the fresh air door on the
heater.

6. Adjust the control cablesat the
control head.

7. Connectthe defrosterhoses.
8. Install the right hand trim

panel on the console.
9. Install the lower instrument

panel.
10. Connect the heater hoses to

the heatercore.
11. Refill the cooling system,bleed

the system at the upper heatercore
pipe connection,and add coolant to
the correct level.

12. Check for leaks, and check
the heateroperation.

Remove the heaterassembly, the
accessplate, and the heater core.
Install the core in the heaterassem
bly, install the accessplate, then in
stall the heaterassembly.

The blower motor and wheel as
sembly can he serviced from the
enginecompartment.Disconnectthe
wiring. Removethe mountingscrews,

16-4

FIG. 6-Heater Hose Connections-Side View

FIG. 7-Heater Hose Connections-Top View
HEATER CORE BLOWER MOTOR AND WHEEL

ASSEMBLY
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then remove the blower motor and
wheel assembly.

The blower motor resistor is lo
catedon the front faceof the heater.

BLOWER SWITCH

Disconnect the battery ground
cable, then remove the finish panel
and the control panel. One screw
mounts the switch to the control.

HEATER BLOWER RESISTOR

Remove the snap-off mouldings
from the right side of the instrument
panel, remove the right lower in
strument panel, then from below,
disconnectthe resistor wire. Remove
the resistor retaining screws and re
move the resistor from the plenum
chamber.

CONTROL ASSEMBLY

1. Remove the radio knobs and
the control bezel.

2. Remove the heater control
knobs.

3. Remove6 retainingscrews,dis
connect the wires at the top switch
and position the consolefinish panel
to one side.

4. Remove4 retaining screwsand
position theheatercontrol panel out.
Disconnect the lights and wires.

5. Remove the chrome moulding
from the right side of the console.
Remove 12 screws from the right
side of the console.Removethe side
panel.

6. Remove the screws retaining
the heat-defrosterand temperature

Bowden cables. Remove the control
assembly.

7. Position the new heatercontrol
assembly to the mounting area. In
stall the temperature and heat-
defrosterBowden cables.Plug in the
switch connector, light wire and
ground.

8. Position the heatercontrol as
sembly in the consoleand install- the
4 retaining screws. Adjust both
cables.

9. Install the console side panel
with 12 retaining screws.Install the
top chromemoulding on theconsole.

10. Install the side consolemould
ing. Positionthe consolefinish panel,
connect the top switch and install
the 6 retaining screws.
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DESCRIPTION AND OPERATION

Refer to Wiring Diagram Manual
Form 7795P-65 for schematicsand
locations of wiring harnesses.

The heater-airconditioner,a com
bined system, incorporatestwo con
trol levers. The upper lever con
trols the air duct doors for fresh air,
heatedair defrosting,cooled recircu
lated air and cooled fresh air.

The cooled air can be either re
circulated or fresh.

The bottom lever cuntrols both
heatingand cooling temperatures.A
blower switch gives threespeedsfor
low, medium, and high volumes of

air for heating,cooling, and defrost
ing Fig. 1.

The components of the cooling
system are shown in Fig. 2.

RECEIVER UNIT

The air cooling system stores the
liquid Refrigerant-I2 under pressure
in a combination receiver and dehy
drator Fig. 2. The pressurein the
receivernormally varies from about
80 to 300 psi, dependingon thesur
rounding air temperatureand corn-

pressorspeed.The receiverandcon
denser comes charged and marked
with the total weight, so that any
leak, indicated by a loss in weight,
can be detectedbefore assembly.

The dehydratorservesthe purpose
of removing any tracesof moisture
that may have accumulatedin the
system.Even small amountsof mois
ture will causean air cooling unit to
malfunction. A fusible plug is screw
ed into the receiver. This will release
the refrigerantbeforethe refrigerant
temperatureexceeds212° F.

OUTLETS

FRESH AIR

DIRECTIONAL COOLING CONTROLS
BLOWER CONTROL

OUTLET

CONTROL

11 550-A

FIG. 1 -Heating and Air Conditioning System
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FIG. 2- Air Cooling System-Typical

EVAPORATOR UNIT

When the cooling system is in op
eration, the liquid Refrigerant-12
flows from the combination receiver
and dehydratorunit through a flex
ible hose to the evaporatorcooling
unit Fig. 2, where it is allowed
to evaporateat a reduced pressure.
The evaporatorassembly is mounted
on the passengercompartmentside
of the dash.

EXPANSION VALVE

The rate of refrigerantevaporation
is controlled by an expansionvalve
which allows only enough refriger
ant to flow into the evaporator to
keep the evaporator operating effi
ciently, dependingon its heat load
Fig. 2.

The expansionvalve consistsof the
valve anda temperaturesensingcap
illary tube and bulb. The bulb is
clamped to the outlet pipe of the
evaporator.Thus the valve is con
trolled by evaporatoroutlet tempera
ture. An internal equalizer applies
evaporator outlet pressure to one
side of the valve diaphragm.Thus,
the valve is controlledby both evap
orator outlet temperatureand outlet
pressure.

The restrictingeffect of the expan
sion valve at theevaporatorcausesa
low pressureon the low pressureside
of the system of 12-50 psi, depend-

EXPANSION
VALVE

HIGH PRESSURE LIQUID

LOW PRESSURE LIQUID

HIGH PRESSURE GAS

LOW PRESSURE GAS

ing on the surroundingair tempera-
ture and compressorspeed.

LIQUID SIGHT GLASS

A liquid sight glass is mountedin
the high pressure refrigerant line
near the left top corner of the radia
tor Fig. 3. The sight glass is used
to check whether or not there is
enough liquid refrigerant in the sys
tem. Foam, seen in the sight glass
while the compressoris operating, is
an indication of loss of refrigerant.
See Diagnosisand Testing.

COMPRESSOR UNIT

The evaporatedrefrigerant leaves
theevaporatorat a pressureof 1 2-50
psi andis pumpedby thecompressor,
located on the engine Fig. 2 into

SIGHT GLASS

16-7

RECEIVER COMPRESSOR
DRYER

IC 1092 - C

FIG. 3-Sight Glass

the top of the condenser,locatedin
front of the radiator,

The compressormaintains a pres
sureon its high pressureside of from
80-300 psi, depending on the sur
rounding air temperatureand corn-

CONDENSER
t

pressorspeed.
As the now heatedandcompressed

refrigerant gas flows down through
thecondenser,it is cooledby air pass
ing betweenthe sectionsof the con
denser,and the cooled, compressed
refrigerant gas condensesto liquid
refrigerant which flows into the re

Ki 119-C ceiver and then to the expansion
valve.

SERVICE VALVES
The servicevalveson thecompre

sor are used to test and service the
cooling system Fig. 4. The high
pressure service valve, mounted at
the outlet to the compressor,allows
accessto the high pressureside of
the system for attachinga pressure
gauge, or a servicing hose.

The low pressurevalve, mounted
at the inlet to the compressor,allows
accessto the low pressureside of the
system for attaching a pressure
gauge, or a servicing hose.

Both service valves may be used
to shut off the rest of the system
from the compressorduring com
pressorservice.

MAGNETIC CLUTCH

It is necessary to control the
amount of cooling that the system

11133-C

FIG. 4-Opening Service Valve Gauge Ports
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produces. To accomplish this, the
compressoris electrically cut in and
out of operationby the useof a mag
netic clutch pulley mountedon the
compressorcrankshaftFig. 2. The
magnetic clutch is controlled by a
thermostatic switch which has its
temperaturesensingtube insertedin
the fins of theevaporatorcore.

THERMOSTATIC SWITCH

The thermostatic switch controls
the operation of the compressorby
controlling the compressormagnetic
clutch. The temperaturesensingtube
of the switch is placed in contact
with the evaporatorfins. When the
temperatureof the evaporator be
comes too cold, the thermostatic
switch opens the magnetic clutch
electrical circuit disconnecting the
compressorfrom the engine.When
the temperatureof the evaporator

ture at any one setting. is 6° F. The
switch is controlled by the regulator
control.

U DIAGNOSIS AND TESTING

AIR CONDITIONING DIAGNOSIS GUIDE

INSUFFICIENT OR NO
COOLING

1. Inoperativemagneticclutch.
2. Inoperative blower motor, or

switch.
3. Obstructedair passages.
4. Complete loss of charge. No

bubblesin sight glass at system start
up.

5. Partial loss of charge. Contin-
uous bubblesin sight glass after start
up.

6. Service valves improperly set.
Should be maximum counterclock-
wise.

7. Inoperativevacuumservo.

8. Compressordefective, or loose
or broken compressorbelt.

9. Vacuum lines kinked, clogged,
loose, or off.

10. A/C thermostat defective.
11. Clutch lead disconnectedor

broken.
12. Expansion valve inoperative

-staysopen or closed.
13. Plugs left in compressorUn-

der service valve both gaugesmdi-
cate the samepressure.

14. Moisture in system.

NOISY COMPRESSOR
1. Loose, torn, or misalignedbelt.
2. Looseclutch,

3. Foreign material or damaged
parts in compressor.

4. Compressor loose on bracket.

COMPRESSOR VIBRATION 1. Broken or loose mounting
bracket, or compressorbrace.

2. Loose clutch.
3. Loosebelt.

TESTING

Obstructed air passages,broken
belts, disconnectedor broken wires,
loose clutch, loose or brokenmount
ing brackets may be determinedby
visual inspection of the parts.

CHECKING VACUUM SYSTEM

Use the following procedure to
check for malfunction of the heater-
air conditioner vacuum system. The
procedure will determine if there
are leaks, pinched lines or lines not
connected.

1. Insert a vacuum gauge in the
vacuumsupply line black line near
the dash connectorblock Fig. 6.
This should be done in the engine
compartment.

2. Set the bottom or temperature
regulator lever at the MAX position.
Set the top or selector lever at the
OFF position.

3. Start the engineand run it un
til at least 16 inches of vacuum is
obtained.Stop the engine.

4. Record the vacuum reading. If
this readingdecreasessteadily, there

is a leak in the check valve or the
vacuumsystemfrom the checkvalve
to the selectorcontrol Fig. 6.

5. Move the selectorcontrol lever
to the positions shown in Table I
and observethe drop in vacuumon
the gauge.Repeatsteps 3 and 4 be
tween eachlever movementto bring
the vacuumback to 16 inches.

6. If any vacuumdrop is less than
indicated, check for pinched lines,
pluggedlines, pluggedfittings, or par
tial cycle due to a binding door. If
any vacuum is greater than that in-

16-8

rises to the upperlimit at which the
thermostaticswitch is set, the ther
mostatic switch closesand energizes
the magnetic clutch. This connects
the compressorto the engine and
cooling action begins again.

When the ignition switch is off,
or the cooling control thermostatic
switch is in the off position, the mag-,
netic clutch is not energized,and the
cooling system cannot operate.

When the ignition switch is on
engine running, and the cooling
control is in the cooling rangeand
the blower is operating, the magnetic
clutch is energized,the compressoris
connectedto the engineandthecool
ing system is in operation.

The thermostatic switch may be
adjusted to maintain an average
evaporatortemperatureof from 30°-
60° F. Fig. 5. The thermostatic
switch operatingdifferential tempera-

K1077-C

FIG. 5-Thermostatic Switch
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dicated, check for leaks, lines not
connected,or defective components.

If a single vacuum actuatoris mal
functioning, check the vacuum at

CHECKING FOR LEAKS

Attach the manifold gauge set
Fig. 7. Leave both manifold
gauge valves at the maximum
clockwise position. Set both service
valves at the center position. Both
gauges should now show approxi
mately 60 to 80 pounds pressureat
75°F. If very little or no pressure
is indicated, leave the vacuum
pump valve closed, open the Re
frigerant-l2 tank valve, and set the
low pressuremanifold gauge valve
to the counterclockwise position.
This opens the system to tank pres
sure. Check all connections and
the compressorshaft seal for leaks,
using a flame type leakdetectorFig.
8. Follow the directions with the
leak detector. The smaller the flame
the more sensitive it is to leaks.
Therefore, to insure accurate leak
indication, keep the flame as small
as possible.The copperelementmust
be red hot. If it is burned away,
replace the element. Hold the open
end of the hose at each suspected
leak point for two or three seconds.
The flame will normally be almost
colorless. The slightest leak will be
indicated by a bright color to the
flame. Be sure to check the mani
fold gauge set and hoses for leaks
as well as the rest of the system.

If the surrounding air is con
taminated with refrigerant gas, the
leak detector will indicate this
gas all the time. Good ventilation
is necesaryto prevent this situa
tion. A fan, even in a well venti
lated area, is very helpful in re
moving small traces of refrigerant
vapor.

USE OF SIGHT GLASS

When observingthe sight glass for
foam, run the engine at 1500 rpm
with the thermostaticswitch control
lever set for maximum cooling, and
the blower on high. Foam in the
sight glass indicates an undercharge
of refrigerant. Check the system for
leaks,repair if necessaryand charge
the system with the proper amount
of Refrigerant-I2.

No foam in the sight glass will
indicate either a full charge or a
complete loss of refrigerant. Clean
the sight glass. If the system is fully
charged,the sight glass will be per
fectly clear. If the system is com
pletely empty of refrigerant, the
sight glass will look oily and will not
be as clear as when refrigerant is

the actuatorvacuumline Table 2.
If the vacuum is within limits, the
actuator is defective or the door is
binding.

TABLE 1-Vacuum Drop vs. Selector Lever Position

Selector
Lever Movement -

Vacuum Drop
Inches of Mercury

DEFROST to HEAT 0.25-2.5

HEAT to OFF 2.5-5.5

FRESH to REC 0.25-2.5

TABLE 2-Heater-Air Conditioner Vacuum Line Installation

Selector

Position

Vacuum Line
Color Code

Vacuum
Applied

Function and
Air Door Position

White Yes RecAir Door Open’
Tan Yes Heat Door Closed

REC Blue Yes EvaporatorShuttersOpen
Red Yes Defrost Door Closed
Brown *No Heat TemperatureControl
Yellow Regulated AC ThermostaticSwitch

White No Rec Air Door Closed
Tan Yes Heat Door Closed

FRESH Blue Yes EvaporatorShutters Open
Red Yes Defrost Door Closed
Brown No Heat TemperatureControl
Yellow Regulated AC ThermostaticSwitch

White Yes Rec Air Door Open
Tan Yes Heat Door Closed

OFF Blue Yes EvaporatorShuttersOpen
Red Yes Defrost Door Closed
Brown No Heat TemperatureControl
Yellow No AC ThermostaticSwitch

White No Rec Air Door Closed
Tan No Heat Door Open

HEAT Blue No EvaporatorShutters Closed
Red Yes Defrost Door Closed
Brown Regulated Heat TemperatureControl
Yellow No AC ThermostaticSwitch

White No Rec Air Door Closed
Tan No Heat Door Open

HEAT Blue No Evaporator Shutters Closed
DEFROST Red No Defrost Door Open

Brown Regulated Heat TemperatureControl
Yellow No AC ThermostaticSwitch

White No Rec Air Door Closed
Tan Yes Heat Door Closed

DEFROST Blue No EvaporatorShuttersClosed
Red No Defrost Door Open
Brown Regulated Heat TemperatureControl
Yellow No AC ThermostaticSwitch

The RecirculatingAir Door is a dual function door. When open to recircu
lated air, it is closed to fresh air, and vice versa.

flowing through it.
When the compressoris not oper
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ating and when the system is com
pletely charged,an occasional large
bubble of Refrigerant-12vapor will
normally be seen in the sight glass.

Under conditions of extremely
high temperaturesoccasional foam
or bubblesmay appear.

HIGH PRESSURE GAUGE

TO HIGH PRESSURE
SERVICE VALVE

K 1543. B

The pressuresdeveloped on the
high pressureand low pressureside
of the compressorindicate whether

16-10

FIG. 6-Heater-Air Conditioner Vacuum Line Connections
11547-A

WATER VALVE

CHECKING SYSTEM
PRESSURES

11548-A

FIG. 8-Flame Type Leak
FIG. 7-Manifold Gauge Set Detector
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or not the system is operating prop
erly.

Attach the manifold gaugeset. It
will not be necessaryto attach the
Refrigerant-12tank unless refriger
ant is to be added to the system.
Set both manifold gauge valves at
the maximum clockwise or closed,
position. Set both service valves at
the center position.

Check the system pressureswith
the engine running at 1500 rpm,
all controls set for maximum cool
ing, and the front of the car at
least 5 feet from any wall.

The actual pressuresindicated on
the gaugeswill dependon the temp
erature of the surrounding air and
the humidity. Higher air tempera
tures along with low humidity, will
give higher system pressures.The
lowest figures given are for an am
bient surroundingair temperature
of 75° F., 50% relative humidity.

The low pressure gauge should
indicate a pressureof from 12-50
pounds. The high pressure gauge
should indicate a pressureof 6 or 7
times the low pressure or 80-300
pounds.

At idle speed and a surround
ing air temperature of 100°-110°
F., the high pressure may go as
high as 300 pounds or more. If it
becomesnecessaryto operatethe air
conditioner under these conditions,
keep the high pressuredown with a
fan directed at the condenserand
radiator.

INTERPRETING ABNORMAL
SYSTEM PRESSURES

Low Pressure Below Normal,
High PressureNormal. Thesepres
sures indicate a restriction between
the receiverand the expansionvalve
or betweenthe expansionvalve and
the low pressureservice valve. If
the low pressureis actually a vac
uum, the expansion valve is prob.
ably closedtightly. Shut the system.
down and allow it to warm to room.
temperature.Start the engine and if
the evaporator will now become
cool, the expansionvalve was frozen
becauseof moisture in the system..
Releasethe refrigerant, replace the
dryer-receiver assembly, check for
leaks, then evacuateand charge the
system.

Whenever the system has been
opened three times the receiver
dryer should be replaced as a pre..
caution against internal icing of
the expansion valve.

Check the system betweenthe re-

ceiver outlet and the low pressure
servicevalve for restrictions,by feel
ing all of the connectionsand com
ponents. Any portion that is cold to
the touch or that frosts up, with the
pressuresas indicated here, is re
stricting the refrigerant flow.

Low Pressure Above Normal,
High Pressure Normal. Observe
both pressuregauges. If the low
pressure is above normal 12-50
pounds and the high pressureis at
or near normal 80-300 pounds,
the expansionvalve is not operating
properly. This condition may cause
the compressorto receive slugs of
liquid and thus to be very noisy.
Also, the suction side of the com
pressorand the crankcaseand head
will be colder than normal and will
frost up.

The expansion valve will allow
too much liquid refrigerant to flow
to the compressorif it is defective
or, if the temperaturesensing ele
ment is not making close contact
with the evaporator outlet pipe.
Make sure that the element is se
curely clamped to the outlet pipe,
and properly covered.

High Pressure Below Normal,
Low Pressure Above Normal. If
the two pressuresareequal or with
in 30 poundsof eachother, thecom
pressorm’y be defective. Perform a
compressorvolumetricefficiency test.
Repair or replacethe compressoras
needed,

High Pressure Above Normal.
High compressorheadpressuresare
causedby an overchargeof refrig
erant,condenserair passagesclogged,
a restriction betweenthe condenser
inlet and the receiver, or high sur
rounding air temperatures. High
head pressures are generally evi
denced by a noisy compressor.

Discharge excessrefrigerantuntil
foam is seenin the sight glass sys
tem operatingat 1500 enginerpm,
then add ½ pound of refrigerant.

THERMOSTATIC SWITCH TEST

The switch must be removed for
this test. Move the switch arm to
the coldest temperaturesetting by
holding the arm against the stop
nearestto the vacuum actuator, At
room temperaturethe switch should
be closed. Use a self powered test
light or an ohmmeterconnected to
the switch leads to checkwhetheror
not the switch is closed. Releasethe
switch arm. The switch should be
open.

WATER TEMPERATURE VALVE
1. Set the temperature control

lever at the MIN position, and start
the engine.

2. Remove the vacuum hose from
the water temperaturevalve and at
tach a vacuum gauge to the hose.
It should show no vacuum.

3. Move the temperature control
lever to the MAX position. The
vacuum gauge should immediately
show at least 15 inches of vacuum.
If it shows no vacuum, the trouble
is in the control head, the thermo
stat or the connecting hoses.

4. If it shows vacuum, return the
temperaturecontrol lever to theMIN
position and allow the engine to
warm up to operatingtemperature.

5. When the engine reaches oper
ating temperature,checkthe hoseat
the bottom of thewatertemperature
valve and at the top connection of
the heater core. These two hoses
should not be hot. If they are hot it
indicates a leak in the water tem
perature valve which will causethe
car to be hotter than normal during
warm or hot weather. Replace the
watertemperaturevalve.

6. If the two hoseswerenot hot,
move the temperaturecontrol lever
to the MAX position. In two or three
minutesthe two hosesshould be hot.
If they are not, the water tempera
ture valve is defective and should
be replaced.

MAGNETIC CLUTCH
Disconnect the magnetic clutch

wire at the bullet connector, and
connectit to the negativeleadof an
ammeter,Connect the positive lead
of the ammeter to the batteryposi
tive terminal, The magnetic clutch
should pull it in with a distinct click
and the current readingon the.am
meter should be to specification.

BLOWER MOTOR
Disconnectthe blower motor wire

at the bullet connector,and connect
it to the negative lead of an am
meter. Connect the positive lead of
the ammeterto the battery positive
terminal. The motor should operate
and the reading on the ammeter
should be to specification.

EXPANSION VALVE
Removethe expansionvalve from

the evaporator.Connectthe Refrig
erant-l2 supply hose to the expan
sion valve inlet with a suitableadapt
er. Open the refrigerantsupply valve
slightly. Refrigerantgas should come
out of the expansionvalve outlet. If
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no gas comesout of the outlet, the
temperaturesensingelementhas lost
its charge and the expansion valve
must be replaced.

COMPRESSOR VOLUMETRIC
EFFICIENCY TEST

Malfunction of the compressor
can beisolatedby checkingthecom
pressorvolumetric efficiency with a
special tool. Make the test with the
car in a clean dry atmosphere.

Run the engine at 1500 rpm with
all controlsat maximum cooling for
at least 10 minutes. Adjust the en
gine idle with a tachometerto ex
actly 515 rpm with the compressor
clutch engaged.Turn the engineoff
and set the cooling control to the
OFF position. Isolate the compres
sor, then remove both high and low
pressure service valve gauge port
caps, allowing the gas in the com
pressorto escape.

Attach the special tool calibrated
orifice with gauge attached to the
high pressure service valve gauge
port Fig. 9. Start the engine. En
gagethe magneticclutch for 15 sec
ond intervals, by moving the cooling
control from the OFF position to
the maximum cooling position, and

LOW
PRESSURE
SERVICE

VALVE CAP
REMOVED

observe the maximum gauge pres
sure at the end of each 15 second
interval. Be sure to allow the gauge
pressure to drop to zero between
the 15 second intervals. Stop the
engine.

A good compressorwill bring the
pressureto 200 psi in 15 seconds.If
the pressure does not come up to
200 psi, in 15 seconds, clean the
compressor intake screen. If the
intake screen is clean, remove and
inspect the valve plate. Most of
the failuresto come up to the 200 psi

specificationwill be causedby small
foreign particles under the valve
plate leaves or a defective valve
plate. Clean the valve plate and as
semble it to the compressorusing
new gaskets.lf this does not effect
a cure, replace the valve plate or
the compressoras required.

If no further work is to be done
on the system after making the vol
umetric efficiency test,disconnectthe
orifice tool and gauge,evacuatethe
compressorand connectit back into
the system.

B COMMON ADJUSTMENTS AND REPAIRS

SAFETY PRECAUTIONS

The refrigerant used in the air
conditionersystem is Refrigerant-12.
Refrigerant-12is nonexplosive,non
inflammable,noncorrosive,hasprac
tically no odor, and is heavier than
air. Although it is classifiedas a safe
refrigerant, certain precautionsmust
be observedto protect the parts in
volved and the personwho is work
ing on the unit. Use only Refrig
erant-12.

Liquid Refrigerant-12,at normal
atmosphericpressuresand tempera
tures, evaporatesso quickly that it
tendsto freezeanything that it con
tacts. For this reason,extremecare
must be taken to prevent any liquid
refrigerant from coming in contact
with the skin and especiallythe eyes.

Refrigerant-12 is readily absorbed
by most types of oil. It is therefore
recommendedthat a bottle of sterile
mineral oil and a quantity of weak
boric acid solution be kept nearby
when servicing the air conditioning
system.Shouldany liquid refrigerant
get into the eyes, use a few dropsof

mineral oil to wash them out, then
wash the eyes clean with the weak
boric acid solution. Seek a doctor’s
aid immediately even though irrita
tion may have ceased.

Always wear safety goggles
when servicing any part of the
refrigerating system.

The Refrigerant-12in the system
is always under pressure. Because
the system is tightly sealed,heatap
plied to any part would causethis
pressureto build up excessively.

To avoid a dangerous explosion,
never weld, use a blow torch,
solder, steam clean, bake body
finishes, or use any excessive
amount of heat on, or in the im
mediate area of, any part of the
air cooling system or refrigerant
supply tank, while they are closed
to the atmosphere, whether filled
with refrigerant or not.

The liquid refrigerant evaporates
so rapidly that the resulting refriger
ant gaswill displacethe air surround
ing the areawhere the refrigerant is
released.To prevent possible suffo
cation in enclosedareas,alwaysdis

charge the refrigerant from an air
cooling system into the garage ex
haust collector. Always maintain
good ventilation surrounding the
work area.If the car is to be under-
coated, make certain that the
undercoating does not plug the
evaporator drain tubes.

Although Refrigerant-l2 gas, un
der normal conditions, is not poi
sonous, the dischargeof refrigerant
gas near an open flame can produce
a very poisonousgas. This gas will
also attack all bright metal surfaces.
This poisonous gas is generatedin
small quantities when the flame-type
leak detectoris used. Avoid inhaling
the fumes from the leak detector.
Make certain that Refrigerant-12
is both stored and installed in ac
cordance with all state and local
ordinances.

When admitting Refrigerant-l2
gasinto the cooling unit, alwayskeep
the tank in an upright position. If
the tank is on its side or upside
down, liquid Refrigerant-l2 will
enter the system and damagethe
compressor. In surrounding air
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FIG. 9-Volumetric Efficiency Test
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temperatures above 90°F., pro

longed engine idle will result in
excessivelyhigh compressor pres
sures.

DISCHARGING THE SYSTEM

Dischargethe refrigerantfrom the
system before replacing any part of
the system,exceptthe compressor.

To discharge the system, connect
the manifold gaugeset to the system.
Do not connect the manifold center
connectionhosesto the Refrigerant-
12 tank, or vacuumpump.Place the
openend of thesehosesin a garage
exhaust outlet. Set the high pres
sure manifold gauge valve at the
maximum counterclockwiseor open
position. Open the high pressure
service valve a slight amount
Fig. 4 and allow the refrigerant
to dischargeslowly from the system.

Do not allow the refrigerant to
rush out, as the oil in the compres
sor will be forced out along with
it.

EVACUATING THE SYSTEM

Attach the manifold gauge set, a
tank of Refrigerant-l2and a vacuum
pump to the system. Make certain
that the Refrigerant-l2tank valve is
tightly closed. Set both servicevalves
to the mid-position.Open both mani
fold valves. Releaseany pressurein
the system. Open the vacuum pump
valve andrun the pump until the low
pressure gauge reads at least 25
inches, and as close to 30 inches, of
vacuum as possible. Continue vac
uum pump operation for 20 to 30
minutes to boil any moisture out of
the system. Close the pump valve.
Turn off the pump.

CHARGING THE SYSTEM

MAKING A PARTIAL CHARGE

Attach the manifold gauge set.
Open both manifold valves. Close
the vacuum pump valve. Open the
Refrigerant-I2tank valve. Purge the
air from the high pressurehose by
loosening the high pressurehose at
the service valve for a few seconds.
Tighten the connectionsand set the
high pressuremanifold gauge valve
at the maximum clockwise position.
Loosen the low pressuregauge hose
slightly at the low pressure service
valve, for a few seconds, to purge
the air from the hose. Tighten the
connection. Set both service valves
at the centerposition Fig. 10.

Run the engine at 1 500 rpm with

FIG. 10-Charging the Air
Conditioning System

all controls at the maximum cold
position. Chargethe system until all
foam disappearsfrom the sight glass,
then add ½ pound of Refrigerant-
12. Shut the Refrigerant-12 tank
valve.

It may be necessaryto place the
Refrigerant-I2 tank in a container
of hot water at about 150°F. to
force the gas from the tank during
charging.

Never heat the Refrigerant-I2
tank with a torch. A dangerousex
plosion may result.

Set both servicevalvesat themaxi
mum counterclockwiseposition. Re
move the gauge set, and cap the
service valve gauge ports and valve
stems.

MAKING A COMPLETE CHARGE

Check for leaks first see Diagno
sis andTesting, releasethe pressure,
then evacuate the system. Leave
both service valves at the mid-
position and the vacuum pump
valve closed. Leave the low pressure
manifold gauge valve at the maxi
mum counterclockwiseor openposi
tion. Set the high pressuremanifold
gaugevalve at the maximum clock
wise or closed position. Set all con
trols to the maximum cold position.

Open the Refrigerant-l2 tank
valve. Run the engine at 1500 rpm.
Charge the system until 2½ pounds
of refrigerant have been weighed
into it. During the charging,the high
pressuremay build up to an exces
sive value.This can be causedby an
overchargeof refrigerant,or an over
heated engine in combination with

high surroundingtemperatures.Never
allow the high pressureto exceed
240 poundswhile charging.Stop the
engine,determinethecause,and cor
rect it.

After the proper chargehasbeen
made,close the Refrigerant-12tank
valve, and check the system pres
suresfor proper operation.Set both
service valves at the maximum
counterclockwise position. Remove
the gauge set, and cap the service
valve gauge ports and valve stems.

CHARGING FROM
SMALL CONTAINERS

Refrigerant-12 is available in 1
poundcans. A scaleis not necessary
if these small containers are used
insteadof a tank.

Attach the hose, that would nor
mally go to the largetank to the spe
cial valve that is provided for the
small cans. Close the valve maxi
mum clockwise position and follow
theprocedurefor leak testing,evacu
ating and charging the system as
previously given.

For charging, attach a 1 pound
can of Refrigerant-12to the special
valve, and open the valve. Keep the
can in an upright position. When
the can is empty no frost showing,
close the valve, remove the empty
can, attacha new one, andopen the
valve again.

Allow only ½ of the third can of
refrigerant to be pumped into the
system by closing the valve at the
can when the frost line has reached
½ way down the can. The system
will then have been charged with
2½ pounds of refrigerant.

Checkthe system pressure,andset
both service valves at the maximum
counterclockwise position. Remove
the gauge set, and cap the service
valve gauge ports and valve stems.

COMPRESSOR OIL
LEVEL CHECK

Undernormal conditions,when the
air cooling system is operatingsatis
factorily, the compressoroil level
need not be checked. There is no
place for the oil to go except inside
the sealed system. When the car is
first started, someof the oil will be
pumped into the rest of the system.
After 15 minutesof operation,most
of the oil is returnedto thecompres
sor crankcase.

Checkthe compressoroil level only
if a portion of the refrigerantsystem
is being replaced,or if there was a
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leakin thesystemand therefrigerant
is being replaced.

Check the oil after the systemhas
been charged and has been operat
ing at an enginespeedof 1500 rpm
for 15 minutes in 60°F. surround
ing air temperatureor above. Turn
off the engine,and isolate the com
pressor. Remove the oil filler plug
from the compressorFig. 11 and
insert a flattened ½-inch diameter
rod in the oil filler hole until it
bottoms. The rod should show /8

inch of oil. This is equivalentto 11
ouncesof oil. tmay be necessary
to rotate the compressor crankshaft
slightly by hand so that the dip
rod will clear the crankshaft. If ad
ditional oil is needed in the com
pressor, add Suniso 5 or Capella E
refrigerator compressor oil, or
equivalent.

If more than /8 inch of oil is indi
cated,asmight happenif a newcom
pressoris installedand oil alreadyin
the system is pumped back to the
compressor, draw out the excessoil
until theproperquantityis indicated.

Replace the oil filler plug, then
evacuateandconnectthecompressor
back into the system. Be sure to
check the compressorfiller opening
for leaks.

ISOLATING THE COMPRESSOR
This procedureis usedwhen check

ing the compressor oil level and
when it is desired to replace the
compressor without losing the re
frigerant charge.

To isolatethe compressorfrom the
system, turn both the high and the
low pressureservicevalvesto theex
tremeclockwiseposition. Loosen the
cap on the high pressure service
valve gaugeport, and allow the gas
to escape until the compressor is
relievedof refrigerantpressure.

Loosen the cap a small amount
only and do not remove it until
the pressureis completely relieved.

To connect the compressorback
into the system, evacuatethe com
pressorat the high pressureservice

valve gaugeport, close the vacuum
pump valve, turn both service valves
to the maximum counterclockwise
position, and cap the high pressure
service valve gaugeport and service
valve stems.

VACUUM ACTUATORS
The vacuum actuators are adjust

able for proper air door operation.
The single acting actuators are

adjustedso that the actuator return
springs are preloaded for about ½
inch travel of the actuatorconnect
ing link with no vacuum applied.
Perform the adjustmentas follows:

1. Loosen the vacuumactuatorat
taching screws or nuts.

2. Move theactuatoruntil thepre
load indicator is flush with the mo
tor body. The air door must be in
its normal position with no vacuum
applied.

3. Tighten the bracket attaching
screws or nuts and check the oper
ation of the door.

THERMOSTATIC SWITCH
VACUUM ACTUATOR

The factory sealed setting of this
vacuum actuatorshould not be dis
turbed.

D REMOVAL AND INSTALLATION

HEATER TEMPERATURE
CONTROL VALVE-WITH
AIR CONDITIONING

REMOVAL

1. Remove the blower motor.
2. Throughtheblowermotoropen

ing reaching up and slightly out
board, remove the two screws re
taining the temperaturecontrol valve
to the top of the plenum chamber.

3. Lift the valve out through the
opening and remove the threevac
uum hoses. Identify the hosesfor
proper assembly.

INSTALLA’TION

1. Connectthe three vacuum hoses
to the new valve Fig. 12, position
the valve to the plenum chamber
and install the two retaining screws.

2. Install the heater blower mo
tor.

REAR VENT CONTROL SWITCH
Remove the finish panel and the

two mounting nuts. Then discon
nect and removethe switch.

REMOVAL

1. Remove the instrument panel

from thecar Group 18.
2. Drain the coolant, remove

air cleaner, and disconnect
heater hosesat the heater.
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FIG. 11 -Oil Level Check

HEATER TEMPERATURE CONTROL VALVE BROWN STRIPE HOSE

FIG. 1 2-Temperature Control Valve Mounting
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3. Remove the retaining screws

and the vacuum reservoir tank at

the dash panel.
4. Disconnect the blower motor

lead, and the vacuum line at the
watervalve. Removethe blowermo
tor vent tubes.

5. Removethe blowermotor cover
plates and the gasket.

6. Remove the nuts retaining the
evaporatorto the dash.

7. Remove the hose cover plates
and the grommet at the dash.

8. Make sure that there is no re
frigerant in the system,then discon
nect the low pressurehose at the
compressor and the high pressure
hose at the condenser.

9. Removetheclampretainingthe
hosesto the dash brace.

10. Disconnectthe right air intake
boot and the cable.

11. Disconnect the wires at the
thermostaticswitch and remove the
bolt retaining the wiring harnessto
the evaporatorcase,and disconnect
the vacuumhoses.

12. Loosen the column support at
the floor and position it out of the
way.

13. Remove the retaining screws
and position the door lock control
valve out of the way.

14. Remove the screws retaining
the heater and air conditioner con
trol assemblyto the console. Dis
connect the four quick disconnects
and remove the console.

15. Disconnectthe four quick dis
connectsat the control assembly.

16. Removethe evaporatorassem
bly with the heatercontrol, feeding
the hosesthrough dash.

17. Remove the insulation from
the hose ends and the expansion
valve.

18. Disconnect the evaporator-to-
compressorhose.

19. Removethe sensingbulb screw
and clip, the expansion valve and
the hose from the core.

20. Remove the screws retaining
the evaporatortop cover. Disconnect
the vacuumhose, pull upwardcare
fully on the sensingtube andremove
the top cover.

21. Remove the retaining screws
and remove the evaporator core
from the case.

INSTALLATION

1. Position the evaporator core in
the case and install the retaining
screws.

2. Position the evaporator top cov
er, feeding the sensing tube in the

core fins, and install the retaining
screws.Connectthe vacuumhose.

3. Install the high pressure hose
with the expansionvalveto theevap
orator.

4. Position the sensingbulb to the

core, and install the clamp and the
retaining screw.

5. Install the low pressurehose
to the evaporator.

6. Apply insulation to the expan
sion valve and to the hose ends.

7. Feedthe evaporatorhosesthru
the dashpanel andposition theevap
orator assemblyin the car.

8. Position the evaporatorassem
bly to the dash, and install the re
taining nuts.

9. Connect the vacuum hoses at
the temperaturevalve.

10. Position the blower motor
coverplatesand seal, then install the
retaining screws.

11. Connect the blower motor lead
wire and install the blower motor
vent tube.

12. Connect the vacuum hose to
the water valve. Connectthe heater
hosesat the heater.

13. Position the vacuum reservoir
tank at the dash above the heater
motor and install the mounting
screws.

14. Position the air conditioner
hose cover plates and grommet at
the dash and install the retaining
screws.

15. Fasten the evaporator hoses
to the dash support bracket.

16. Connect the low pressure hose
to the compressor.Connectthe high
pressurehose at the sight glass, and
connectthe wires to the thermostatic
switch.

17. Connectthe right air ventboot
and cable.

18. Position the door lock valve,
and install the retaining screws.

19. Connect the heater blower mo
tor connector.

20. Leak test, evacuateand charge
the system. Check the air condi
tioner operation.

21. Install the instrumentpanel in
the car Group 18.

COMPRESSOR

REMOVAL

1. Loosen the idler pulley and re
move the drive belt.

2. Isolate the compressor See
Common Adjustments and Repairs
in this Part and disconnectthe two
service valves and hoses from the

compressorFig. 13. Energize the
clutch and loosen and remove the
clutch mounting bolt.

3. Install a /8 -11 bolt in theclutch
drive shaft hole. With the clutch
still, energized, tighten the bolt to
loosen the clutch from the shaft.
Disconnectthe clutchwire at thebul
let connector.

4. Removethe clutch, andthen re
move the mounting bolts and the
compressor.

5. With the compressor on the
work bench, remove the key from
the shaft.

INSTALLATION
Before installing the compressor,

see Cleaning and Inspection in this
part.

1. Mount the clutch on the shaft
and install the mounting screw and
washer finger tight. Place the com
pressoron the mountingbracket and
install the four mounting bolts, and
tighten to specification. Do not ex
ceed the torquespecification as mis
alignmentcan result.

2. Connect the clutch wire, ener
gize the clutch and torquetheclutch
mounting bolt to specification. If the
new compressor was shipped with
a bolt and washer in the end of
the crankshaft, remove and dis
card the bolt and use a bolt with
a nylon insert in it. Install and ad
just the drive belt, and tighten the
idler pulley.

3. Install the servicevalves on the
compressorusing new Teflon seals
Fig. 13. Tighten the service valve
flared nuts to specification. Do not
over tighten the flared nuts. The
new ROTO-LOK service valves
can be rotated slightly on their

‘16-15
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FIG. 1 3-Compressor-Service
Valves Removed
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seat without breaking the high
pressureseal. This is not an indi
cation of a loose valve. Leak test
the compressor,then evacuateit and
connect it back into the system.

4. ‘heck the oil level in the com
pressor and add or remove oil if
necessary.SeeCleaningand Inspec
tion in this part.

COMPRESSOR COMPONENTS

All compressorremoval and in
stallation operations,except belt re
placement, can be performed only
after the unit hasbeen isolatedfrom
the rest of the system. See Com
mon Adjustmentsand Repairsin this
part.

VALVE PLATE

REMOVAL

1. Isolate the compressorand dis
connect the service valves. Remove
the 12 headbolts.

2. Removethe cylinder head and
valve plate from the top of thecom
pressorbody Fig. 14. Do not tap
or hit the head with any hard tool,
as damagecould result.

3. Removeanddiscardall gaskets,

CYLINDER HEAD MOUNTING BOLT

CYLINDER HEAD GASKET

VALVE PLATE ASSEMBLY

NAME PLATE’

0-RING

SEAL PLATE COVER

and be sure to clean gasket shreds
from all gasket surfaces. Examine
the cylinders and top of the pistons,
particularly in case of valve break
age. If therearescoremarks,replace
the compressorassembly

4. If the cylinders and pistons are
in good condition, check the valve
plate and valve reeds for damage.
If the valve assemblyis in good con
dition, it can be used again. If the
valve plate is damaged,install the
entire replacement kit which in
cludes the valve plate, valve reeds,
and the two gaskets Fig. 14.

5. When the valve plate assembly
is re-used,wash it in clean solvent
anddry in dry air. Check the oil for
dirt. If the system is not clean, re
place the oil with new oil, flush out
all foreign material from the system.

INSTALLATION

1. Starting with the valve plate
gasket, assemblethe parts in the
order shown in Fig. 14. Insert the
cylinder headlxlts carefully to avoid
damagingthe gaskets.Before assem
bly apply a film of newrefrigeration
oil to both sides of both gaskets.

2. Tighten all bolts finger tight,

PLUC’,

PLUG GASKET

16-16

then torque the bolts ¼ turn at a
time to specification. Tighten the
bolts in a sequenceso thosediagon
ally opposite are evenly drawn to
the required torque.

3. Connect the compressor into
the system. Check the oil level in
the compressor,and add or remove
oil if necessary.See Cleaning and
Inspectionin this part.

CRANKSHAFT SEAL
REMOVAL

1. Isolate the compressor,loosen
and removethe belt.

2. Remove the clutch and the
Woodruff key.

3. Carefully remove all accumu
lated dirt and foreign material from
the seal plate and surroundingarea
of the compressor,and position a
small drain pan beneath the seal
plate.

4. Remove the seal plate bolts,
plate and gasket. Do not mar the
sealingsurfacesor the polished shaft
surface.

5. Remove the carbon seal ring
and seal housing assemblyfrom the
crankshaft. A disassembledview of
the crankshaft seal assembly is in
cluded in Fig. 14.

6. Clean all old gasket material
from the seal plate and the com
pressor.Make certain that the shaft,
the seal plate and the compressor
gasketsurfacesare completelyclean
before installing the new seal.

INSTALLATION
1. Lubricate the new shaft seal

parts in clean compressoroil, and
position the seal assembly on the
crankshaft, with the carbon ring
toward the seal plate.

2. Position the new gasketon the
compressorand install the seal plate.

3. Torque the bolts to specifica
tion.

4. Make certain that there are no
burrs or dirt on the compressor
shaft. Then install the key, the belt,
and the clutch.

5. Install and adjust the belt.
6. Check the oil level see Com

mon Adjustments and Repairs.

SERVICE VALVES

GASKET

HEAD

INLET SCREEN

VALVE PLATE GASKET

EXPANSION VALVE
REMOVAL

SEAL KIT ASSEMBLY

system.
1. Discharge the air conditioning

2. Remove the instrument panel
from thecar Group 18.

3. Drain the coolant, remove the

KU 229-B air cleaner, and disconnecttheheat
er hosesat the heater.

4. Removethe heaterhose retain-FIG. 1 4-Tecumseh Cylinder Head and Valve Assembly
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ing clamp at the heatermotor and
position it to one side.

5. Disconnect the blower motor
lead, and the vacuumline at the wa
ter valve. Removethe blower motor
vent tubes.

6. Removethe blower motorcover
plates and the gasket.

7. Remove the nuts retaining the
evaporatorto the dash.

8. Remove the hose cover plates
and the grommet at the dash.

9. Disconnect the low pressure
hose at the compressorandthe high
pressurehose at the condenser.

10. Remove the clamp retaining
the hosesto the dashbrace.

11. Disconnectthe right air intake
boot and the cable.

12. Disconnect the wires at the
thermostaticswitch and removethe
bolt retaining the wiring harnessto
the evaporatorcase, and disconnect
the vacuumhoses.

13. Disconnect one vacuum hose
and two connectorsat the control
switch assembly.

14. Position the evaporatorassem
bly backfrom the dash.

15. Remove the insulation from
the hose ends and the expansion
valve.

16. Removethe sensingbulb screw

#12 HEX BLOWER
MOTOR MOUNTING

SCREW

and clip. Removethe hosefrom the
expansionvalve and removethe ex
pansionvalve from the core.

INSTALLATION

1. Install the new expansionvalve
on the core fitting, and install the
hose to the expansionvalve.

2. Positionthe sensingbulb to the
core. Install the clamp and the re
taining screw.

3. Apply insulation to the expan
sion valve and hoseends.

4. Position the evaporator assem
bly to the dash, and install the re
taining nuts.

5. Connect the vacuum hoses at
the temperaturevalve.

6. Position the blower motor cover
plates and seal, then install the re
taining screw.

7. Connectthe blower motor lead
wire and install the blower motor
vent tube.

8. Connectthe vacuumhoseto the
water valve. Connect the heater
hosesat the heater.

9. Positionthe air conditionerhose
coverplatesandgrommetat the dash
and install the retaining screws.

10. Fasten the evaporator hoses

to the dashsupportbracket.
11. Connectthe low pressurehose

to the compressor.Connectthe high
pressurehose at the sight glass, and
connect the wires to the thermo
staticswitch.

12. Connectthe right air vent boot
and cable.

13. Leak test, evacuateandcharge
the system.Checktheair conditioner
operation.

14. Install the instrumentpanel in
the car Group 18.

THERMOSTATIC SWITCH
REMOVAL

1. Remove the battery ground
cable.

2. Removethe left front seat.
3. At the left side of theevapora

tor remove the retaining nuts, the
wires and the vacuumhosefrom the
thermostaticswitch.

4. Remove the retaining nuts,
radio knobs and the bezel.

5. Remove the retaining screws,
the headlight switch control knob
and bezel nut, then remove the
centerfinish panel.

6. Remove*the retaining screws
and remove the evaporator register.

‘16-17

LOCATE KNOCKOUT IN DASH FOR HEATER CORE TUBE
REMOVE INSULATION AND CARDBOARD

FIG. 1 5-Air Conditioner Blower Motor Accessibility
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7. Draw the capillary tube care
fully from the evaporatorcore and
outward to the left of the evaporator
case, then remove the thermostatic
switch.

INSTALLATION

1. Carefully feed the capillary
tube back through from the left side
of the evaporatorcase.

2. Position the thermostaticswitch
and install the retaining nuts.

3. Connect the wires and install
the vacuum hose.

4. Carefully insert the bulb end
of the capillary tube into the center
area of the evaporator core, mak
ing certain to insert it one or two
fins over from where it was origi
nally withdrawn. This assures the
best contactandtransferof tempera
ture changes.

5. Position the register and install
the retainingscrews.

6. Position the centerfinish panel,
install the retaining screws,the light
switch bezel nut, and the control
knob.

7. Position the radio bezel, and
install the retaining nuts and the
knobs.

8. Install the left front seat.
9. Install the batterygroundcable,
10. Check the operation of the

thermostaticswitch.

BLOWER MOTOR AND WHEEL

REMOVAL

1. Disconnect the battery ground

2. Disconnect the motor wires.
3. Removefive screwsandremove

the cover and seal.
4. Remove cut the insulation

from aroundthe motor Fig. IS.
5. Using a template Fig. IS

drill one ¼ inch hole to gain access
to one screw which retains the
motor and plate to the heater-
air conditioner assembly. Ninety
degreedrill motor requiredfor this.

6. Removethe four screwsretain
ing the motor to the heater-air
conditionerassembly.

7. Rotate and remove the blower
motor.

8. Loosen the set screw and re
movethe blower wheel.

9. Remove the two nuts, and re
move the mounting plate.

INSTALLATION

1. Position the motor mounting
plate to the motor and install the
two retaining nuts.

2. Position the blowerwheel on the
motor shaft and tighten the set
screw.

3. Cement
motor plate.

4. Position

heater-air conditioner assembly.
5. Install the four screws which

retain the blower motor to the
heater-air conditioner assembly.

6. Position the seal and cover and
install the five retainingscrews.

7. Connectthe wiring.
8. Connect the battery ground

BELT

1. Loosen the idler pulley and
removethe belt.

2. Place the new belt in position,
and adjust the tension to specifica
tion, then tighten the idler pulley.

CLUTCH

1. Loosen the idler pulley and re
move the belt, energize the clutch
and loosen and remove the clutch
mounting bolt.

2. Install a 5/[ 1 bolt in theclutch
drive shaft hole. With the clutch
still energized, tighten the bolt to
loosen the clutch from the shaft,
then remove the magnetic clutch.

3. Install the clutch, the clutch
mounting bolt, and the washer.

4. Energizethe clutch, and torque
the bolt to specification.

5. Place the new belt in position
and adjust the tension to specifica
tion, then tighten the idler pulley.

0 CLEANING AND INSPECTION

On compressorclutch installations,
carefully remove any burrs or dirt
that may be on the compressorshaft.
The shaft must be dry and brightly
polished.Then install the key in the
shaft.

When the compressoris disassem
bled, completelycleanall surfacesof
gasket shredsand foreign objects.

If the compressorshaft seal is
being replaced,inspect the compres
sor internally and clean out dirt or

chipsas required.
When installing a new control as

sembly or parts, inspect for dirt and
foreign objects.Also check for clean
liness of the hosesand see that they
are not pinched, or cracked.

cable.

cable.

a new gasket on the

the blower motorto the
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fl DESCRIPTION AND OPERATION

Refer to Wiring Diagram Manual
Form 7795P-65 for schematicsand
locations of wiring harnesses.

The speed control automatically
holds the car speed at any selected
setting. It has an operatingrange of
approximately 25 mph to 80 mph.
It operateseffectively on hills as well
as on the level.

When the speed control switch
button in the control head on the
consoleis pulled to energizethe con-S
trol, it is held in this position mag.
netically. It will return to the OFF
position only if pushed in manually,
or if the ignition is turned off. The
large speed adjusting wheel control,
also located at the control head,
should be turned to the extreme
forward position. This provides a

controlled speed of approximately
25 mph.

When the car is accelerated to
slightly over the speed setting, a
click will he heard at the engage
ment relay Fig. 1.

When the foot is removed from

the accelerator the car will go on
automatic speedcontrol. The large
speed adjusting wheel control also
can be used as a throttle andcan be
turned until the desired cruising
speedis reached.Turning this wheel,
rotatesa cam in the meteringvalve
Fig. 2 which varies the spring
pressureexerted on a pilot valve.

A low friction sensorpump Fig.
3, driven by the speedometercable,
converts road speed to pressure
which applies a balancing force to
the pilot valve.

The sensorpump operateswhen
ever the car is in motion, whetheror
not the speed control is energized
and in operation. Becauseof thecar
motion, the sensorpump is a sealed
unit containing a non-volatile lubri

VACUUM VALVE MOUNTING
STUD AND NUT

VACUUM VALVE VENT HOLE’

VACUUM VALVE CONNECTOR TO
METERING VALVE UNIT CONNECTOR’

bLEAVE 1,16 INCH MINIMUM CLEARANCE HERE WHEN SPEED
ADJ. WHEEL IS FULLY FORWARD BEND CAM LEVER SLIGHTLY
DOWNWARD TO GET THIS CLEARANCE. IF NECESSARY.

K 1441-A

FIG. 1 -Engagement Relay

SPEED SETTING SPRING

VACUUM VALVE TERMINALS

METERING VALVE UNIT CONNECTOR
TO AIR VALVE CONNECTOR

SPEED SETTING CAM

NUT

PILOT VALVE

METERING VALVE UNIT
CONNECTOR TO SERVO BELLOWS

CONTACT SCREW

FIG. 2-Metering Valve Unit Detail
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cant of high viscosity stability. When
the car is accelerated to the set
speed, pressure from the sensor
pump increasesto balancethe spring
pressureexerted on the pilot valve.
This causes the vacuum valve to
snap open Fig. 4, and the points
in the metering valve unit to close.
Manifold vacuum is thus available
to the pilot valve which metersvac
uum to the servo attached to the
throttle linkage Fig. 5. As the
pilot valve is now in equilibrium
position, the servo does not move

the throttle. If for any reason the

sensor pump is removed from the
car, it must be kept in its normal
vertical position or lubricant will
leak out.

K 1438-A

When climbing a hill the car speed
and the sensorpump pressure are
reduced. This reduces the pressure
on the pilot valve. The spring force,
which is constantfor the set speed,
moves the valve which metersmore
vacuumto the servo. This opensthe
throttle, accelerating the car until
equilibrium force is again reached.

On a downgrade the same prin
ciple applies, reversing the action.
As the speed rises, so does thepres
sureof the sensorpump, causingthe
pilot valve to overpower the set

speedspring force. Less vacuum is
thereforeavailable to the servo and
the throttle closes slightly until the
pilot valve forcesareagain equalized.

If the brakepedal is applied even
slightly, the speed control is im
mediately disconnected.This is done
with a small push button switch
which remainscloseduntil the pedal
is depressedFig. 6. The speedcon
trol will resume control of the
vehicle as soon as it is again accel
erated to the set speed.The driver
also can turn the control on or off at
anyspeedwith the switch in thecon
trol head.

16-20

FIG. 5-Servo

FIG. 3-Sensor Pump

u1439-A

K1440-A

FIG. 6-Brake Switch

LI K1491-A

FIG. 4-Vacuum Valve FIG. 7-Servo Linkage
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K1492-A

FIG. 8-Speed Control Installation
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U DIAGNOSIS AND TESTING

SPEED CONTROL DIAGNOSIS GUIDE

SPEED CONTROL SWITCH
BUTTON WON’T STAY OUT,
SYSTEM IS INOPERATIVE

1. Fuse blown, defective.
2. Wire off back of speedcontrol 3. Speed control switch burned

switch, or ignition switch or wires out.

SPEED CONTROL SWITCH
BUTTON STAYS OUT BUT
SYSTEM IS INOPERATIVE

1. Plastic tube betweenthesensor unit, or defective wires.
pump and meteringvalve unit off or 7. Contactsin meteringvalve unit
leaking. dirty.

2. Fluid low or gone from the 8. Brake switch, engagementre
sensorpump due to leaks, lay, vacuumvalve or meteringvalve

3. Vacuum tubes from the meter- unit defective.
ing valve unit off or leaking. 9. Ruptured servo bellows.

4. Brake switch out of adjustment. 10. Servo disconnectedfrom car-
5. Speedsettingknob settoo high. buretor linkage.
6. Wire off of the speed control 11. Speedometercable broken be-

switch, brakeswitch, engagementre- tween the transmission and sensor
lay, vacuumvalve or meteringvalve pump.

ENGAGEMENT RELAY IS
HEARD, BUT SYSTEM IS
INOPERATIVE

1. Vacuum hose off or split be- 2. Ruptured servo bellows.
tween manifold and vacuum valve, 3. Servodisconnectedfrom carbu
or betweenvacuumvalve andmeter- retor linkage.
ing valve unit; or, plastic tube off 4. Defectivevacuumvalve.
or split betweenmeteringvalve unit 5. Wire off vacuumvalve, or wire
andsensorpump. defective.

SYSTEM HUNTS SPEED
CONTINUOUSLY CHANGES
UP AND DOWN

1. Vacuum hose split between 2. Rupturedservobellows.
manifold and vacuumvalve, vacuum 3. Defective metering valve unit.
valve andmeteringvalveunit, meter- 4. Sticky carburetoror accelera
ing valve unit and servo. tor linkage.

LOW SPEED SETTING TOO
HIGH

1. Defective sensorpump. 3. Cam not properly adjusted
2. Defective metering valve unit. Section 2, Part 16-8.

SYSTEM SLUGGISH, WILL
NOT HOLD SPEED ON HILLS

1. Defective sensorpump. linkage.
2. Sticky carburetoror accelerator 3. Vacuum leak in hosesor servo.

SPEED CONTROL REGULATES,
BUT SPEEDOMETER DOES
NOT REGISTER

1. Broken speedometercable be- 2. Inoperative speedometermech
tweensensorpump andspeedometer. anism.

WHILE OPERATING, VEHICLE
OVERSPEEDS SPEED SETTING

1. Plastic tube between sensor 2. Defective metering valve unit
pump and meteringvalve unit leak- diaphragm.
ing. 3. Hoses to metering valve unit

reversed.

SLOW RESPONSE WHEN
ADJUSTING SPEED AND
SPEED DROPS EXCESSIVELY
ON HILLS

1. Kinked or leaking vacuum unit, or metering valve unit and
hosesbetweenmanifold and vacuum servo.
valve, vacuum valve and metering 2. Small leak in servo bellows.

TESTING

SYSTEM FAILS TO OPERATE

If Speed Control Switch Button
Won’t Stay Out. Replaôe the fuse.
If this fails to correct the problem,
examinethe back of the speedcon
trol switch, and the ignition switch,
for disconnectedor defectivewires.
Finally, if the trouble still exists,

replacethe speedcontrol switch.
If Speed Control Switch Button

StaysOut
1. Check the brake switch for

correct adjustment.
2. Be sure that the speedsetting

knob hasnot beenset too high.
3. In the following order, exam

ine the speedcontrol switch, brake
switch, engagementrelay, vacuum

valve and metering valve unit for
disconnected,damaged, or missing
wires. Make necessarycorrections.

4. Examine the plastic tube be
tween the sensor pump and the
metering valve unit, and the vac
uum tubesconnectedto the metering
valve unit for improper connection
or leaks.

5. Check the servo bellows for
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rupturesor other leak causing dam-

age, and for proper connection and

adjustment to the throttle linkage.

Make any necessarycorrectionsor

replacements.
6. If the trouble still exists, it

could be causedby an internal de

fect in the brake switch, engage
ment relay, vacuumvalve, or meter
ing valve unit. To determine which
is at fault use the following pro
cedure:

1. Turn the ignition switch to
ACC.

2. Pull out the knob of the speed
control switch it should remain
out.

3. Ground one wire of a 12-volt
trouble light to the engine.

4. Removethe red wire from the
vacuumvalve.

5. Touch this wire to the un
groundedwire of the trouble light.

If the light comes on, the brake
switch and the associatedwiring are
satisfactory to put the system into
operation.If the light does not come
on, the brake switch may be out of
adjustmentor defective, or the as
sociatedwiring from the speed con
trol switchmay be looseor defective.
Repairor replacethe defectiveitems.
Connectthe red wire to the vacuum
valve anddisconnectthe test light.

6. Remove the white wire from
the meteringvalve unit and ground
it. A thump should be heard in the
vacuum valve. This indicates that
the vacuumvalve is satisfactory.Im
mediatelyrepeatthis test. No thump
should be heard. If no thump is
heardon this secondtest, theengage
ment relay is satisfactory.If a thump
is heard, either the engagement
relay is defective, or it is not prop
erly grounded. Connect the white
wire to the metering valve unit.

7. Push in the knob of the speed
control switch. This must be done

to unground the system for this
test. Pull out the knob of the speed
control switch. Removethe air filter
screen of the metering valve unit.
Carefully close the contact points.
If a thump is heard at the vacuum
valve, the meteringvalve unit is satis
factory electrically. If not, clean the
points. See Cleaning and Inspec
tion in this part.

It should be noted that this is a
one time test. Subsequentattempts
to get this thump will result in no
thump which is as it should be.
Should there be any doubt as to
whether a thump was heard, push
in the knob of the speed control
switch, then pull it out again be
fore repeating the point closing
test.

8. If the above tests all were sat
isfactory, the pressure diaphragm
could be at fault. To test the dia
phragm,raise the car from the floor
and set the speedcontrol at the low
speed setting. Operate the car in
drive range. Raise, then lower the
engine speed several times, noting
whether the points in the metering
valve unit close and open consistent
ly in relation to the rise and fall
of the enginespeed.

If the points do not close and
open consistently in relation to the
rise and fall of the car speed,or if
the points fail to operate at all, the
pressure diaphragm could be de
fective, in which case replace the
entire metering valve unit.

It is normal during this test for
the car speed to hunt, or raise and
lower slightly, as the car will not
be under load. Before making any
decision that the metering valve
unit should be replaced, it should
be determined whether the sensor
pump has lost its fluid. Check for
leaks into the speedometercable.
If the fluid is low, or gone, replace
the pump.

ENGAGEMENT RELAY
OPERATES

1. A careful examination should

be made of the vacuum hose for

fractures or splits and for a secure
connectionat the manifold, the vac
uum valve and the metering valve
unit. Replaceany defectivesections.

2. If the servo bellows is frac
tured, cracked, or porous, it should

be replaced.
3. Make sure that the servo con

nection and the adjustment to the
throttle linkage are to specifications.

4. Make a trouble light check, as
outlined aboveto determinewhether
the vacuumvalve is operating.If all
wiring and connectionsare satisfac
tory, and the trouble light will not
light, replace the vacuum valve.

SYSTEM OPERATES
ERRATICALLY-CAR SPEED
VARIES FROM WHEEL
SETTING

If the system hunts speed con
tinuously changes up and down,
check for slight leaksin the vacuum
lines or the servo bellows. Check
also for restricted or sticky action
of the carburetoror acceleratorlink
age. Take necessarycorrective ac
tion.

If the low speed setting is too
high, reset it by turning the cam
adjusting nut of the meteringvalve
unit Fig. 2. If this does not stabi
lize the speed, any of the above
listed defects which cause hunting
could make this trouble.

SPEED CONTROL OPERATES
BUT SPEEDOMETER DOES
NOT REGISTER

A broken speedometercable be
tween the sensor pump and the
speedometer,or an inoperative
speedometermechanism, would ac
count for this. Replacethe defective
unit.

U COMMON ADJUSTMENTS AND REPAIRS

Make all adjustmentswith the en
gine stopped.

BRAKE SWITCH

Adjust the brake switch so that
the plunger is depressed ‘/4 inch
Fig. 6 with the brakepedal in the
normal released position See De
scription andOperationin this part.

SERVO LINKAGE ADJUSTMENT
Make this adjustment with the

enginestopped. Be sure that the fast
idle cam does not hold the throttle
open even slightly. Adjust the length
of the connectingcable, or rod. be
tween the servoandthe throttle link
ageso that from ½ inch to 1/4 inch
movement of the servo bellows is
allowed before it moves the throttle

METERING VALVE UNIT
ADJUSTMENT FOR SET SPEED

Adjustmentscan be made without
removing the metering valve unit
Fig. 2 from the car. The system
should be adjustedto engageat ap
proximately two mph above the set
speed.

1. Remove the two vacuum hoses
from the front face screen side

linkage. of the meteringvalve unit,
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2. Carefully remove the air filter system engagesat more than the set
screenfrom the face of themetering speed, rotate the small plastic cam
valve unit using a small screwdriver, screw slightly counterclockwise to

3. If the system engagesat less close the contacts,
than the set speed,rotate the small 4. Install the air filter screen,
plastic cam screw slightly clockwise 5. Road test the car by driving it
Fig. 2 to open the contacts.If the on a level road at some definite

speed;35 mph is suggested.Depress
the brakepedal lightly to disengage
the speed control. Accelerate very
gradually until a click is heard. If
the adjustment is correct, the speed
should be approximately 37 mph.
If not repeatsteps I to 5 above.

D REMOVAL AND INSTALLATION

VACUUM SERVO nected to the metering valve and switch are attached to a bracket
the carvacuumsystem with vacuumThe vacuumservo is mountedon
hoses Fig. 8.a bracket which is bolted to the en

above the brakepedal Fig. 8.

gine Fig. 7. The servo is linked
to the carburetor throttle shaft as SENSOR PUMP
shown, The links are held on by
the use of snaprings. The sensorpump is attachedto a

bracket mounted on the left wheel
METERING VALVE suspensiontower. It is connectedby

The metering valve is mounted flexible cables to the speedometer
on the left hand fender well. it is andthe transmission.It is connected

SPEED CONTROL SWITCH

The speed control switch is
mountedon the tunnel directly be
hind the adjusting wheel control
Fig. 8.

connectedto the sensorpump, vac- to the metering valve by a hose
uum valve and servo with vacuum Fig. 8. ADJUSTING WHEEL CONTROL

hosesFig. 8. The adjusting wheel control is

VACUUM VALVE ENGAGEMENT RELAY AND
BRAKE SWITCHThe vacuumvalve is mountedon

mounted on the left side of the
tunnel besidethe driver’s seat Fig.
8. It is connectedby a flexible

the left hand fender well. It is con- The engagementrelay and brake cable to the metering valve.

0 CLEANING AND INSPECTION

METERING VALVE UNIT
CONTACT POINTS

1. Carefully removethe hosesand
the air filter screen.

2. Insert a pieceof paperapproxi
mately ¼ inch wide by 2 inches
long between the contact points.
Use typewriter bond paper for this.
Do not, under any condition, use
emery paper, sandpaper,or a point
file between these gold contact
points.

3. Lift up the pilot valve gently
with a small screwdriveror a similar
tool. To do this, insert the tool
under the leaf spring just below the
small endof the speedsetting spring
Fig. 2. This will close the contacts
and hold the paper betweenthem.

4. Pull the paperthrough to wipe
both of the contacts.

5. Repeatsteps 2, 3, and 4 until
the papershows no markingsor dirt
from the contacts.

6. To complete this operation, re
peatsteps 2, 3, and4, again,but be
fore the paperis pulled all the way
through, allow the contacts to open
slightly to preventany possibility of
paperfragmentsbeing left between
them.

7. Use all possiblecaution not to
bend the contacts,as this will affect
the speedat which the speedcontrol
will go into operation.
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o DESCRIPTION AND OPERATION

Refer to Wiring Diagram Manual AM/FM radio is a Bendix, model tenna the antennawand can be re
Form 7795P-65for locationsof wir- TOBSTBS. Both radios have push movedfrom the basewithout remov
ing harnesses. button tuning as well as manual ing the basefrom the fender. A rear

An AM and an AM/FM radio tuning. The antennais mountedon seatspeakerand a front speakerare
are available. The AM radio is a the right fender, On the manual an- used.
Motorola, model number5TMS. The

U DIAGNOSIS AND TESTING

RADIO DIAGNOSIS GUIDE

1. Burned out fuse. tive speaker.

NO RECEPTION 2. Reversedbattery polarity. Be sure that proper voltage is
3. Defective antennaor lead. available at the set then substitute
4. Shortedspeakerlead or defec- the known good antennaandspeaker.

NOISY RECEPTION-ENGINE 3. Receivernot properly grounded
NOT RUNNING to the instrumentpanel.

1. Looseconnections.

NOISY OR ERRATIC
RECEPTION

NOISY RECEPTION-ENGINE NOISY RECEPTION-

RUNNING CAR IN MOTION

1. Defective suppression equip- 1. Loose or broken lead-in cable.

ment. 2. Loose or defective radio an-

2. Suppression condensers not tenna.
properly grounded. 3. Defectivewheel staticcollectors.

DISTORTED OR GARBLED
1. Voice coil rubbing on center 3. Foreign material on speaker

pole piece of speakermagneteither cone,
SOUND front or rear speaker. 4. Bent or twisted speakermount-

2. Torn speaker cone. ing.

WEAK RECEPTION
1. Beyond normal reception dis- ception is poor be sure that the an-

tancefrom station FM only. tenna is at 30-32 inch height before
2. Defective antenna, If FM re- trying a new antenna.

TESTING it will not be necessaryto remove the car outside of the garage.Plug

Tests for any of the components the suspectedantennaor speaker. the antenna lead into the antenna

in the radio system may be made Disconnect the antennaor speaker socket in the radio, and extend the

by substituting known good parts. at the radio and plug in the known antennawand throughthe open win

In the caseof an antennaor speaker, good unit. Check the antennawith dow of the car.

COMMON ADJUSTMENTS AND REPAIRS

PUSH BUTTON ADJUSTMENT -

AM RADIO

Turn the radio on and allow it to
warm up for 15 minutes. Pull out
the desiredpush button and reduce
the volume to a low value. Tune in
the desiredstation with the manual

tuning knob. The station is cor
rectly tuned in when the clearest
tone is heard. Carefully push the
button in all the way, then releaseit.

Adjust the remainingbuttons and
check all the positions for repeat
accuracy.Repeatthe procedurefor

any buttons that shift from the cor
rect tuning point.

On the AM/FM radio push one
AM button all the way in before
adjustingthe AM buttons. Pushone
FM button all the way in before
adjusting the FM buttons.
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PUSH BUTTON ADJUSTMENT -

AM-FM RADIO

AM PUSH BUTTONS

Press in firmly any one of the
push buttons which hasbeenpre-set
to the AM position. Pull out the
push button to be set to unlock the
push button mechanism. If the red
bar on the pushbutton faceis down,
pull out the push button approxi
mately 1/io inch further until the
button is free to rotate and rotate
the button 180° to the bar up posi

tion. Carefully tune in the desired
AM station with the manual tuning
knob. After the station is clearly
tuned in push the button straight
in until it stops and then releaseit.
Repeat this procedure for the re
maining buttons.

FM PUSH BUTTONS

Press in firmly any one of the
pushbuttons which hasbeen pre-set
to the FM position. Pull out the

push button to be set to unlock the
push button mechanism. If the red
bar on the push button face is up,
pull out the push button approxi
mately 1,4 inch further until the
button is free to rotate and rotate
the button 180° to the bar down
position. Carefully tune in the de
sired FM station with the manual
tuning knob. After the station is
clearly tuned in, push the button
straight in until it stops and then
releaseit. Repeatthis procedurefor
the remaining buttons.

a REMOVAL AND INSTALLATION

RADIO CHASSIS

REMOVAL

1. Pry off the right and left side
consolemouldings. Removethe right
and left side console moulding re
tainers.

2. Pry off the right and left side
instrumentpanel chromemouldings.

3. Removethe six screwsand two
bolts retaining the lower right and
left side finish panels to the instru
ment panel andpull the finish panels
away from the instrument panel.

4. Remove the screws retaining
the right and left side consolefinish
panelsand removethe finish panels.

5. Removethe two screwsattach
ing the lower end of the radio to
the support brackets.

6. Remove the radio knobs and
the bezel mounting nuts and wash
ers.

7. Disconnect the antenna and
speakerconnectorsand remove the
radio.

INSTALLATION

I. Position the radio in the con
sole, and install the antenna and
speakerleads.

2. Position the control shaftsinto
the consoleopeningsand install the
bezel lock washers,nuts and knobs.

3. Install the two screwssecuring
the radio to the support brackets.

4. Install the rirht and left side
consolefinish panels.

5. Install the right and left side
lower finish panels to the instrument
panel.

6. Install the chrome mouldings
between the instrument panel and
the lower finish panels.

7. Position the carpeting and
moulding retainer to the right and
left side of the console and install
the retaining screws andthe console
moulding.

STANDARD ANTENNA

REMOVAL

1. Pry off the right side console
moulding. Remove the right side
console moulding retainer.

2. Pry off the right side instru
ment panel chrome moulding.

3. Remove the three screws and
one bolt retaining the lower right
side finish panel to the instrument
panel and pull the finish panel away
from the instrumentpanel.

4. Remove the screws retaining
the right side console finish panel
and remove the finish panel.

5. Reach through this opening.
and from behind the radio, remove
the antennalead-in wire.

6. Attach a piece of strong string
to the lead-in wire to savetime on
installation.

7. Removethe fendersplashshield
and remove the antenna nut and
stanchion assemblyfrom the top of
the fender, then removethe antenna.

INSTALLATION

1. Attach the string to the antenna
lead-in wire.

2. Reach through the console fin
ish panel opening and pulling the
string, draw the lead-in wire through
to the rear of the radio.

3. Plug the lead-in wire into the
radio. Install the antenna nut and
stanchion assembly,then install the
fender splash shield.

4. Install the console finish panel,
and the retaining screws.

5. Position the lower right side
finish panel to the instrument panel
and install the threescrewsand one
bolt.

6. Install the chrome moulding
carefully, on the right side instru
ment panel.

7. Position the carpeting and
moulding retainer to the right side
of the console,and install the retain
ing screwsandthe consolemoulding.

POWER ANTENNA

REMOVAL

1. Raise the car part way on a
hoist.

2. Remove the retaining screws
and one nut, and remove the right
fender splash shield.

3. Disconnect the antenna lead
and the electrical plug.

4. At the lower end of the an
tenna remove the bracket to wheel
housing mounting screw, then re
move the screws retaining the an
tenna to the ground support collar.

5. Remove the antenna from un
der the fender.

6. Remove the retaining nut and
washer beneath the fender and re
movethe groundsupportcollar stan
chion assembly.

INSTALLATION

1. Transfer the mounting bracket
from the old antenna to the new
antenna.

2. Position the stanchionassembly
and ground support collar, and in
stall the retaining washer and nut.

3. Position the antennaunder the
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IC 1427-B

ANTENNA
LEAD

RECEIVER AND SPEAKER AM
WITHOUT FADER

WITHOUT REAR SEAT SPEAKER CONNECTION

RADIO RECEIVER AM AND

ANTENNA LEAD

ANTENNA LEAD

FIG. ‘I -Speaker Lead Connections
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fender and install the retaining
screws in the ground collar and at
the mounting bracketto wheel hous
ing.

4. Connect the antenna lead and
the electrical plug.

5. Check the antenna operation.
6. Position the splash shield and

install the retaining screwsand nut.
7. Lower the car to the floor.

POWER ANTENNA SWITCH

REMOVAL

1. Removethe battery ground ca
ble.

2. Apply tape below the clock
housing to preventpaint damage.

3. Remove the retaining screws,
then remove the knobs from the
wiper, the washer,the right air and

the left air control knobs.
4. Remove the clock housing re

taining screws, then pull back the
clock housing.

5. From the power antennaswitch
disconnectthe connector plug, then
removethe retaining screwsand re
move the switch.

INSTALLATION

1. Transfer the control arm and
the knob to the new switch.

2. Position the switch to the clock
housing, install the retaining screws
and install the connectorplug.

3. Position the clock housingand
install the retaining screws.

4. Check the operation of the
switch.

5. Positionthe knobson the wiper
and washer, the left air and the

right air control levers and install
the retaining screws.

6. Removethe protective tape and
connectthe battery ground cable.

FRONT SPEAKER

1. Remove the four knobs and
four screwsfrom the clock housing
and position the clock housingdown
out of the way.

2. Disconnect the speaker lead.
Removethe speakermounting wing
nuts, and remove the speaker.

3. Place the new speakerin posi
tion and install the mounting wing
nuts.

1
4. Connectthe speakerlead Fig.

5. Install the clock housing and
install the four knobs.
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BLOWER MOTOR CURRENT DRAW

At Low Speed 2-4 Amperesat 12 volts

At Medium Speed 4-5 Amperesat 12 volts

At High Speed 6.3-7.5 Amperesat 12 volts*

4When in A/C position 13.2 Amperes at 12 volts.

RADIO

Radio Current Draw ... . 1 ampere max. @ 12 volts

AIR CONDITIONING COMPRESSOR

Location TorqueFt-lbs

Cylinder Head 20-24

Front Seal Plate 6-10

Service Valve Rotolock 35 Max.

Mounting Bolt 14-17

Oil Filler Plug 18-22

Clutch Mounting 15-22

SPEED CONTROL

CIRCUIT PROTECTION

Heater 20 Amp C.B.

Air Conditioner 20 Amp C.B.

DRIVEN BELT TENSION

* Belt operatedfor a minimum of 10 minutes is consid
ered a usedbelt.

SPECIFICATIONS

BRAKE PEDAL RELEASE SWITCH
Adjustment Nut Torque 48-60 in-lbs

Between Fan Pulley and Air Conditioner
Compressor

All Engines New 120-15
Used* 90-12

Oil capacity: /s inch Minimum. Use Suniso No. 5 or
Capella E.
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fl DIAGNOSIS AND TESTING

LEAKS

The forward motion of the car
createsa slight vacuum within the
body, particularly if a window or
ventilator is partially open. Any un
sealed crevice or small opening in
the lower section of the body will
permit air to be drawn into the body.
If dust is present in the air, it will
follow anypathtakenby the air from
the point of entry into the passenger
and luggage compartments.Opening
the fresh air outlets will equalize
these pressures.Dust may work its
way into the hollow, box-type, rocker
panel which extendsalong the edge
of the floor below the doors. Dust
accumulatesin the rocker panel,and
may eventually work its way to the
rearbody pillar or kick-up, and fol
low the contour of the wheelhouse
into the luggage compartment.

To eliminate dust leakage, deter
mine the exact point at which the
dust enters.As explainedpreviously.
the point of entry is often deceptive
in that the dust may enter at one
point and then follow the passages
formed by interior trim.

Under certain conditions, water
can enter the body at any point
where dirt or dust can enter. Any
considerationof water leakagemust

take into account all points covered
underdust leaks.

Dust and/or water leaks may
result from missing or improperlyin
stalled plugs and grommets. These
are used in the underbody and the
dashpanel.

LOCATING DUST LEAKS

To determinetheexactlocation of
a dust leak, remove the following
trim from the car:

1. Cowl trim panel.
2. Quarter trim panel.
3. Rear seat back and seat cush

ion.
4. Luggage compartment floor

mats, side trim panel, and spare
wheel.

5. Scuff plates.
After removing the trim, the loca

tion of most leaks will be readily
evident. Seal these leaks, and road
test the car on a dusty road to make
surethat all leaksaresealed.The en
tranceof dust is usually indicatedby
a pointed shaft of dust or silt at the
point of entrance.

After the roadtest, checkfor indi
cationsof a dust patternaroundthe
door openings, cowl panel, lower
part of the quarterpanel,and in the
luggage compartment.

The locationsof sealedbody joints

which can be involved are shown
in Fig. 1 thru 4. Roof side rail
weatherstripsare shownin Fig. 5 for
hardtop models and in Group 18,
Part 3 for convertible models.

TYPES OF SEALERS AND
APPLICATION

Since many sealers are used in
manufacturingassembly,the all pur
pose sealers described below have
been selectedfor service use. The
method and points of application
are given under eachsealertype.

CAULKING CORD -

AB-19560-A
This sealer has a plastic base

with an asbestosfiller, is heavy bod
ied, and is commonlyknown as per-
magnum. It is used on spotweld
holes, aroundmoulding clips, or be
tween two surfaces not properly
sealedby a gasket. Apply the sealer
with a putty knife.

TRIM CEMENT -

C2AZ-19C525-A
This cement is specially recom

mendedfor instrument panel safety
pad and body panel plastic water
shield installation. It is also useful
for repair or replacementof other
vinyl and rubbertrim.

PAGE
.17-1
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A

VIEW-AA

N1357-A

FIG. 1 -Sealer Application-Cowl



FIG. 2-Sealer Applkation_Rea, Floor
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N 1358-A

VIEW-B

UNDERSIDE

VIEW-A
HARDTOP

FIG. 3-Sealer Application-Body Rear N 1359-A
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RUBBER CEMENT -

8A-19552-B
This quick-drying, strong, adhe

sive cement is designed to hold
weatherstripping on doors, bodies,
deck lids, cowl ventilators, and the
surrounding metal. Windows and
windshields that are set in rubber
can he effectively sealed against
leakageby flowing cement into af
fected areas.

Clean all grease, dirt and old
sealer from the surfaces to be ce
mented. Wash the surfaces thor
oughly with a rag moistened with
clean gasoline or cleaners naphtha.
For best results, apply a medium
coat of cement to both surfaces,
allow it to dry until tacky, and then
pressboth surfacesfirmly together.

CLEANING SOLVENT
B7A-19520-A OR B7A-19521-A

Prevent either of these cleaners
from contacting either vinyl or
leather.

This general clean-up solvent
cleansoff cementsmears,wax, tars,
oils, grease,caulk and sealer. It can
also he used to thin caulk and sealer.
It is harmlessto curedpaint, and is
useful in new car pre-delivery.

SILICONE LUBRICANT-
COAZ-19533-A JELLY OR
COAZ-19533-B SPRAY

This lubricant can he used on the

door upper weatherstripsof con
vertible and hardtop models. Its use
makes the doors easier to close,
avoids weatherstripsqueaks,retards

17-4

SEALER

FIG. 4-Sealer Application-Roof

N36O-A

B

VIEW BB

FIG. 5-Roof Side Rail Weatherstrips Hardtop
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excessweatherstripwear chafing be- and the weatherstrip, and helps to ducing friction between the glass
tween the door glass upper frame retain door window ali gnment by re- frame and rubber weathershrip.

U COMMON ADJUSTMENTS AND REPAIRS

HOISTING

DRIVE-ON TYPE HOIST

To preventpossibledamageto the
underbody,do not drive thecar onto
the drive-on type hoist without first
checkingfor possibleinterferencebe
tweenthe upright flangesof the hoist
rails and theunderbody.Shouldthere
be interference, the hoist flanges
should be modified asnecessaryand/
or the approachramps built up to
provide the needed clearance.

RAIL TYPE FREE
WHEELING HOIST

Front. The front adaptersor hoist
platesmust becarefully positionedin
contact with the lower suspension
armsto assuresafe, securelifting.

Do not allow the hoist adapter to
contact the steering stop.

Rear. The hoist adaptersmust be
positioned carefully under the rear
axle to preventdamageto the shock
absorbersand brake lines when the
car is raised. The hoist rails should
be raisedslowly and the position of
the adapterschecked.

FORK LIFT TWIN POST
HOIST

Front. To assuresafe hoisting, the
front post adapters must be posi
tioned carefully to contactthe lower
suspensionarms.

Rear. To prevent damageto the
shock absorbers,the rear forks must
contactthe axle at points not farther
outboard than one inch from the

circumferencewelds near the differ
ential housing. Carefully raise the
rear post and check the position of
the fork.

FRAME CONTACT HOIST

Frame contact hoist adaptersare
necessaryto lift the car. The hoist
adapter pads should each cover at
least 24 squareinches of underbody
area. Figure 7 shows recommended
contactpoints.

JACKING

When a stationaryfloor jack or a
roll jack is to be used,thereare sev
eral specific recommendedpoints of
contact. Either side of the car may
be raisedat the front by jack contact
at either lower control arm. Raise
the car by contactinga lower arm

FRONT SUSPENSION
2 CROSS MEMBER HOLE

HOISTING PADS

NOTES
ALL INDICATED POINTS
AR FIXED

FIG. 6-Underbody Dimensions N 1000-C
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only when the jack saddle is large
enough to accommodate the con
trol arm securely. Either side of
the front end of the car may also
be raised by jack pressure on the
front crossmember,or on the cross
member to which the stabilizer is
connected.

Either side of the rear end of the
car may be raised by jack pressure
on the rear cross member. Do not
put pressureon the fuel tank.

To raise the car with a bumper
jack, position the jack hook on the
bumper so that the lip of the hook
engagesthe notch in the lower edge
of the bumper.

The convertible deck lid must be
closed to properly position the jack
on the rear bumper.

BODY REPAIRS

BODY ALIGNMENT

Servicingthe unitized body should
not presentany unusualdifficulties
or necessitateadditional equipment
other than that required for the
conventionalframe andbody repair.
The applicationof heat and the use
of heavy-dutyjacks must be carefully
controlled becauseof the difference
in the gaugeof the metalin the sub-
frame of a unitized body and the
stresspoints developed in a single
welded unit construction.It is pos
sible to pull damagedareasback into
alignmentwith the useof light-weight
jacks and hydraulic equipmentwith
out heating the metal.

Rough out badly damagedareas
before taking measurements for
squaringup a body. If necessary,re
move the glass from the damaged
area to prevent damage. In severe
cases, reinforcement brackets and
other inner construction may have
to be removedor cut to permit res
toration of the outer shell and pil
lars without excessive strain on the
parts. Straighten, install, and secure
all such parts in place before at
tempting to align the body.

In casesof severeor sharp bends,
it maybe necessaryto useheat.Any
attempt to cold-straightena severely
bent bracket may causeruptures of
the welds andmay also causecracks
in the bent part. Neverheat thearea
more than a dull red.

Checking Body for Misalign
ment. To align or square up a body,
take two oppositediagonalmeasure
mentsbetweenpillars. Usea measur
ing tram for these measurements.
Takethe measurementsbetweenref

erencepoints such as creaselines or
weld joints which arediagonally op
posite eachother on the two pillars
being measured.Since all measure
mentsshould be made from the bare
metal, removeall interior trim from
the checking points.

Do not attemptto correct any se
rious misalignmentwith one jacking
operation.This is particularly true if
other sections of the body also re
quire aligning. Align each section
proportionately until the proper di
mensionsare obtained.

Door openingsare checkedin the
same manneras the body. Horizon
tal, vertical, and diagonal checking
points are establishedon all four
sides of the door opening that is
being measured.

The dimensionsof the sub-frame
must be restored in the repair of
major body damage,to provide cor
rect front and rear wheel geometry.
Fig. 6 shows the dimensions for
aligning the underbodyassembly.All
the dimensionsare detailed to the
center line of existing holes in the
underbodyassembly.Oncethe frame
andsuspensionmembersareproperly
aligned, the balance of the repair
can be performed.

PANEL REPAIR

With properequipment,an experi
encedbody repair man can repair a
damagedarea in a body panel by
one of three methods:

1. External or surfacedamagethat
can be bumpedout or refinished.

2. External damagethat can be
repaired by removing a complete
panel and installing a service panel.

3. Extensive damagenecessitating
the removal of the outer panels and
the realignment or replacementof
sectionsof the sub-frame.When per
forming repairsof this type, meas
ure sufficient overlap to assure an
adequate area for a strong welded
surface.

In caseswhereonly a portion of a
panelrequiresreplacement,a section
of a service panelcan be used.Com
plete service panels are available if
the areais extensivelydamaged.Re
fer to the Master Parts Catalog for
panel identification.

If a completepanel requiresre
placement, refer to Figs. I thru 4
which showsomeof the hiddenweld
joints and sealer locations.

Repairing Undercoated Sheet
Metal. When repairing undercoated
sheetmetal, roughout the damaged
portion, and apply moderateheatto

the outside of the panel. This will
soften the undercoatingso that it can
be scrapedoff with a putty knife.
Removeany remaining materialwith
a solvent.

Apply undercoatingto the repaired
metal with a putty knife or paint
brush. Do not apply heaton freshly
applied undercoating.

PanelRepair Procedure. The fol
lowing procedure is one of several
methodsthat can be used for cutting
out and replacing a portion of the
quarter panel. Although this proce
dure is used here for quarter panel
repairs, it can be applied to other
sectionsof the body as well.

Rough out and shapeas much of
the damagedareaas possible. Meas
ure the piece of metal to be cut out.
This measurementshould be taken
from a definite point, such as a
moulding or bead.

Make the correspondingmeasure
ments on the service panel. Be sure
that measurementsare taken from
the samepoints. Scribea line around
the area to be cut from the service
panel preferably straight-line cuts.

Drill a ¼-inch hole at any one
cornerof the scribedlines as a start
ing point for cutting. Use a suitable
cutting tool and cut the new piece
out along the scribedline.

Straighten the edge of the piece
that was cut out, andposition it over
the damagedareaas a template. Se
cure thecut-out sectionof the service
panel over the damagedarea of the
body, and scribe a line around the
panel.Cut out the damagedarea.

If the piece to be replaced is at
the pillar post or at any point where
the panel is spotweldedto other parts
of the body, such as the body side
reinforcement lower edge or wheel-
housingassembly,the damagedpiece
shouldbe split at the weld if possible.
To split a spotweld, drive a sharp
chisel between the two pieces of
metal at the weld. In difficult cases,
a spotweld may be split by drilling
a ¼-inch hole into the centerof the
weld.

Straighten the cut edge of the
panel. Fit the service panel portion
into the cut-out area in the body
panel.Be surethat the two panelsdo
not overlap. Tack-weld at intervals,
let the metal cool, and make a con
tinuous weld around the two pieces.
Wet asbestosputty may be used to
prevent the heat from traveling.
Weld about six inches at a time.
Stagger the welds to prevent exces
sive distortion.
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Hammer the weld below the con
tours of the surface not more than
‘/16-inch with a grooving dolly.

Metal-finish the repair area and
file it smooth,taking care to produce
the correct contour.

Grind the welded areaclean, and
tin.

Fill in with solder, taking carethat
sufficient solderis appliedso that the
final metal finish will not have in
dentations.

Metal-finish the panel to prepare
it for painting.

FRONT END BODY
STRUCTURE

The front end structureis welded
on and the following procedure
should be used to repair the nec-
essarybody area.

Lower Side Member
1. Position the front side member

assembly against the torque box in
the lower dashpanel area Fig. 7.
Locate the frQnt side memberassem

bly by insertinga5/ -inch pin through
the 5/ -inch locating holes in the
front side member assembly and
dashpanel Fig. 7.

2. Apply arc or gas weld along
both sides of the front side member
as shown in Fig. 7.

3. Position the dash panel lower
reinforcementto the front side mem
ber gussetover the front side lower
memberto obtain flush contactwith
the dashpanel and the lower mem
ber Fig. 7.

4. Clamp the gusset to the lower
memberand tack-weld the gussetin
place. Remove the clamp and weld
the gussetas shown in Fig. 7.

Upper Side Member
1. Position the front fender apron

to cowl side member assembly in
place at the wheel housing areain
alignment with the cowl side panel.
Clamp the member assembly into
weld position.

2. To prevent warpage and heat
fracture of the thin gauge metal,

applywet asbestospacksagainstthe
inboard surface of the cowl panel.

3. Tack-weldthe memberassembly
in place,removethe clampand com
plete the weld pattern as shown in
Fig. 7-View B.

PAINT REFINISHING

PAINT DAMAGES AND
PROCEDURES FOR REPAIR

Paint Repairs on Galvanized
Metals. If for any reasonit becomes
necessaryto performpaint repairson
galvanizedrockerpanelsor anyother
galvanizedsteel surfaces,care must
be exercised in preparing the bare
galvanizedsurfaceto properlyaccept
paint, and the best possible paint
productsmust be employedto insure
satisfactory adhesion to the metal
andto give a good color matchwith
acceptable durability. Most of the
approvedpaint suppliersfor refinish
ing materialsagreeon theprocedure
for metalpreparationbut usediffer
ent primer recommendations.The
methods involving the use of Du
Pont Preparakoteand Ditzler Zinc
Dust Primer are indicatedhere and
it is important that either one be
employed exactly as directed. No
short cuts nor any inter-mixing
should be attempted.

METAL PREPARATION FOR
GALVANIZED STEEL.

1. Strip, sand-off or otherwisere
move all paint from the affected
galvanizedsteel panel.

2. Wire-brushor steel-wooltheen
tire metal surface and remove all
greaseor oil by wiping with a clean
solvent.

3. Wipe the panel using a clean
cloth or spongewith Lithoform No.
2 Distributedby the Neilson Chem
ical Division of Amchem Products,
Inc. or Bonderite No. 34 distrib
uted by Parker Rustproof. The
work should be kept completelywet
for at least three minutes and the
metal should be thoroughly etched.
If any bright metal remains, the
treatmentshould be repeated.

4. Rinse the areawith clean water
and blow off with compressedair.

5. The dried surface must be
primed immediately. Then succeed
ing coats andcolor as requiredmust
be applied accordingto the vendor’s
directions.Examplessuchas theDu

Ni 20k-A Pont and Ditzler systemsare given
as follows:

17-7

DASH PANEL LOWER
REINFORCEMENT

TO FRONT SIDE MEMBER

FIG. 7-Welded Front End Structure
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SYSTEM FOR USING DuPONT
PREPARAKOTE

1. Spray Preparakoteover prop
erly preparedmetal. Force-dry with
radiant heat or air-dry overnight.
This primer must be dried hard
enough to sandwet or dry.

2. Sand the Preparakote very care
fully, preferablywith 400 paper so
as to avoid cutting through to bare
metal. Blow off and tack clean.

3. Spraytwo coatsof No. 22 clear
sealer and allow it to air-dry for
thirty minutes.

4. Sprayon matchingAcrylic Lac
quer as directed. Then air-dry or
force-dry until the lacquer is hard
enough to be polished.

5. Polish the lacquer as recom
mendedby the supplier.

SYSTEM FOR USING
DITZLER ZINC DUST
PRIMER.
1. Prime the galvanizedarea with

DPE659 Zinc Dust Primer. This is
a two-component prciduct and the
zinc must be carefully mixed with
the vehicle as directed. A recom
mended film thickness of one mu
may be recoatedwith a lacquer base
primer surfacersuch asDZL3200 in
about twenty minutes. Do not sand
DPE659.

2. Sprayprimer surfacerDZL3200
reducedas directed to a film thick
nessof about two mils.

3. After drying theprimersurfacer
about thirty minutes,carefully sand
with No. 360 or No. 400 silicon car
bide paper, wet or dry, so as not to
cut through the zinc dust primer
coat. Blow off and tack clean.

4. Spray matching Duracryl lac
quers as directed and after drying
rub and polish as required.

All material coatings may be
force-dried. Careful manipulation
is recommended.

Acrylic Enamels. Acrylic enamels
exhibit better hardness,mar resist
anceand gloss retention in metallic
colors than the ordinary enamels.
Acrylic enamels also possess the
property of good polishability.

Following are recommended re
pair proceduresfor acrylic enamels:

REPAIR BY POLISHING. Repair
of minor dirt or fallout, sags,mars,
scratches,dry spray, overspray,and
orangepeel can be accomplishedby
machine or hand polishing or by
both sandingand polishing without
the necessityof repainting. Repairs
of this type should apply to an en
tire panel while spot repairs should

he attemptedonly in isolated areas.
The suggestedpolish repair pro

cedureconsistsof:
1. Removethe defectby oil sand

ing with 600 grit paper, using water
or mineral spirits as a lubricant.

2. Apply a white or light colored
medium grit machinepolishingcom
pound Sno-FlakeNo. 16 or equiva
lent to the painted surface with a
brush.

3. Polish the entire panel surface
using an 1850 rpm wheeland a car
pet padapproximately5/s-inchnap
or lambswoolpad.

4. Buff the surface with a clean
lambswool pad.

Normally, acrylic enamelsdo not
needpolishingto improvetheir gloss;
however, the foregoing procedure
can be used to restorethe original
luster to the film after weathering,
or to improve the surface smooth
ness of the finish on the entire car.

Repair By Repainting. Acrylic
enamelscan be repairedby repaint
ing with either conventionalair dry
ing or low bake enamels, or with
acrylic lacquers. When repainting
metallic colors, it is recommended
that acrylic lacquer be used since a
better color match can be obtained;
both the original finish and the re
pair can be polished to provide the
same luster, and the air dry acrylic
repair lacquer will provide better
durability in service than air dry
enamels. Do not use Nitrocellulose
lacquers for exterior repairs.

When using any one of the three
types of repair materialsover acry
lic enamel, removeall tracesof wax,
polish or greasewith a good silicone
remover such as DL-60-3721-A. It
is extremely important that a thor
ough sandingof the original finish
be accomplishedusing No. 400 grit
paper. Care should be exercised to
insure that all surfaces, including
edges and areasadjacentto applied
mouldings,are thoroughly sandedin
order to provide adhesionof the re
pair top coat. Areas sandedto the
basemetal cut through should be
treatedwith an acid cleanersuch as
Metalprep distributed by Amchem
ProductsInc.. Follow the directions
of the supplieras statedon the con
tainer.

After sanding, proceed with the
application of a primer surfacerre
duced according to the supplier’s
recommendationsto any bare metal
spots that have been exposed.After
the recommendedair dry time, sand
the primer surfacer with No. 400

grit paper before applicationof the
repair material. The lacquer or
enamel used should be reduced as
recommendedby its supplier.

PAINT DEFECTS AND
REPAIR PROCEDURES

Listed here are some of the ab
normal paint conditions that may be
encountered.It is very important to
identify the paint condition correctly
so that the proper repair procedure
may be followed. For each of the
following paint conditions described,
the recommendedrepair procedure
will he indicated.

BLISTERING

Blistering is the formation of bub
bles or pin points on the surfaceof
the finished work Figs. 8 and 9.
Unless inspected by a magnifying
glass, this condition is very hard to
identify. In some instances, this
complaint may be confusedwith dirt
in the paint. To verify blistering,
prick the suspectedareas, and note
whethera hole exists under thebub
ble. This condition is causedby rust,
moisture, or oil betweenthe coats,
metal not properly cleaned,or un
eventemperaturesbetweenthe metal
and the paint being sprayed.

M1004-A M1005-A

FIG. 8 FIG. 9
Random Blisters Pattern Blisters

Acrylic Enamel. Repair by re
painting color coat. Priming pro
cedure must first be followed if
defectis due to poor metal prepara
tion.

CHECKING

Line checking has the appearance
of thin, straight lines criss-crossing
each other Fig. 10. These lines
may be from one-half inch to four
inchesor longer, increasingin length
as the finish ages.

Acrylic Enamels. Refinish panel.
Color coat-primer if damaged.

CHIPPING AND
STONE BRUISES

Chipping occurs when the surface
of the finish coat of paint has been
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FIG. 14
Crow Footing
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M1O1 6-A

FIG. 18
Orange Peel

broken by a sharp blow, and small
particles of paint have flaked off
Fig. 11. Frequently, stone bruises
result in chipping Fig. 12.

Acrylic Enamel. Refinish panel.
Paint may be spotted if in isolated
areas.Prime it to bare metal.

CRACKING

Cracking is evidenced by the
paint curling. Frequently, cracking
startsat the edgeof the panel Fig.
13. This is causedby poor mixing
of paint or by temperaturechanges
during the various painting stages.

Acrylic Enamel. Refinish panel.
Prime if both color and primer
cracking.

CROW FOOTING

Crow footing may be described
as small lines branching off from
a point in all directions and giving
the appearanceof a crow’s foot
Fig. 14. Crow footing is usually
caused by spraying a second coat
beforethe first coat is dry, by spray
ing an excessively thick coat, or by
thinners which evaporatetoo fast.

Acrylic Enamel. Refinish panel.
Color coat.

DIRT IN PAINT

Patcheswhere dirt appearsFig.
15 are sometimes confused with
blistering. To verify the condition,
prick the suspectedareas, and note
whether there is foreign material
under the surface.

Acrylic Enamel. Polish repair
procedurewill be effective in most
cases. Color coat.

MILDEW
Mildew growth, which occurs

along radial lines Fig. 16 is most
commonly found in a very dark
gray or black color.

Acrylic Enamel.Repairby polish-
ing.

OFF-COLOR

The term off-color is applied to
adjacentareas on which the colors
do not match Fig. 17. It may also
appear when making spot repairs.

Acrylic Enamel. Refinish panel
if polishing does not correct condi
tion. Color coat.

FIG. 16 FIG. 17
Mildew Off Color

ORANGE PEEL

Ml 015-A

Orange peel is a term used to
describean uneven, mottled appear
ance on the paint surfaceFig. 18.
This is usually causedby improper
thinning of the paint.

Acrylic Enamel.Refinish panel if
polishing does not correctcondition.
Color coat.

OVERSPRAY

Overspray is
rough, dull finish
rounding the paint

PEELING

evidenced by a
in the area sur
repair Fig. 19.

Peeling ocurs when large areasof
the finish or primer coat separate
from the metal or prime coat Fig.
20. This is usually causedby wax,
grease,rust, or oil under the paint.
Do not confuse with orange peel.

PITS AND POP-UPS
Pits and cratersmay be identified

by the appearanceof small round

depressionsin the paint Figs. 21
and 22. These may be causedby
not allowing the first coat to dry
sufficiently before applying the sec
ond coat or from failure to remove
silicone polishes before repainting.

Acrylic Enamel. First use polish
repair procedure, refinish panel if
necessary.Color coat.

M1018-A’ M1019-A

FIG. 20 FIG. 2 1
Peeling Pits

THIN PAINT

The primer will show through
the finish coat as a result of an ex
cessivelythin color coat, or applica
tion of the color coat before the
surface is dry Fig. 23.

Acrylic Enamel. Refinish panel.
Color coat.

RUNS AND SAGS

The uneven collections of paint
on the finish surface are referred to
as runs or sags Fig. 24. The col
lections may appearIn the form of
tear drops or sagging lines. Usually
these lines are quite soft and some
times they may be wrinkled Fig.
25. This is usually causedby over-
application of paint or hesitation in
the stroke of the gun.
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Ml 009-A

FIG. 10 FIG. 11
Line Checking Chipping

FIG. 15
Dirt in Paint

MiOl 7-A

FIG. 19
Overspray

Ml 014-A

FIG. 12 FIG. 13
Bruises Cracking
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M1020-A

FIG. 22
Craters

FIG. 23
Thin Paint
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FIG. 24 FIG. 25
Runs and Sags Wrinkles

Acrylic Enamel. Use polish re
pair procedure.

SCRATCHES

Scratchesare thin marks or tears
that may partially or completely
penetrate the surface of the finish
coat of paint Fig. 26.

Acrylic Enamel. Use polish re
pair procedure for shallow penetra
tion. Refinish panelsto correct con
ditions of deeppenetration.

-- Ml024-A

FIG. 26
Scratches

FIG. 27
Watdr Spotting

SPOT DISCOLORATION

tion from leaking to the inside of
the car becausesomefabrics might
be bleached or discolored by the
solution.

If the fall-out is not completely
removed or is deeply imbedded in
the paint film, cleaning with the
acid detergent mixture must be
repeated. This may be aided by
using a fine scrub brush, possibly
a nylon bristle type. Make sure
that the light scrubbing required
does not scratch the paint. It is
sometimes helpful to briskly rub
the work with a mixture of equal
parts of oxalic acid cleaner and
FoMoCo cleaner wax polish 8A-
19519-A using a piece of heavy
toweling. Again, a thorough water
rinsing is extremely important.

Sometimes small black spots re
main after the oxalic cleaning has
removedall iron basedfall-out. Such
deposits might be asphalticor they
might be over-spray. These usually
can be removed by rubbing vigor
ously with a cloth saturatedwith a
mixture of kerosene and Actusol
about five partsof keroseneto one
part of Actusol. Any residueof this
solvent mixturemay be readily flush
ed off with water.

ORGANIC FALL-OUT

Organic fall-out may result from
parking cars under trees or from
the air under certain atmospheric
conditions Fig. 29.

Acrylic Enamel. Refinish dam
aged panels. Color coat and
primer.

INTERIOR PAINT REPAIRS
The propermatchingof colorscan

be obtained if the following pro
ceduresare carefully adheredto:

1. Clean the surfaceto be painted
with wax and silicone remover.

2. Feather-edgethe damagedarea
with 400 grit wet or dry sandpaper.
Prime all areas of bare metal with
M-6J-12S Primer.

3. Mix the paint per instructions
on the can and spray several light
coats.

Allow the paint to becometacky
between coats.

4 Spray the entire area sparingly
with B7A-645-S Lacquer Leveler
which will blend the repaired area
with existing painted surfaces.
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Ml 023-A

FIG. 28 FIG. 29

Out
Industrial Fall- Organic Fall-Out

cedurehasproveneffective in the re
moval of this fall-out:

1. Wash the car with car wash
compoundCOAA-19B521-A to re
move loose dirt. Rinse well and
examine painted surfaces for iron
base fall-out particles. If there is a
significant quantity of fall-out not
removed by ordinary washing, the
oxalic treatment should then be
used. All cracks, ledges, grooves,
etc.,where fall-out hasaccumulated,
should be cleanedby wiping or by
air blow-off.

2. Dissolve six to eight ouncesof
oxalic acid dry in one gallon of
warm water and add one to two
tablespoonsfulof a non-alkalinede

Ml025-A tergent such as car wash compound
COAA-19B521-A. This acid deter
gent solution must be preparedand
kept in a clean non-metallic con
tainer.

Apply this solution liberally to
all affectedsurfacesof the car with
a large sponge.Use a. broad wiping
strokeandkeep the work completely
wet for about 15 minutes, or until
the operatorcan no longer feel any
surface roughnessor even isolated
gritty particles with bare or gloved
finger tips. If this is not done thor
oughly, rust staining may soon re
develop.Be sure that the entire acid
cleaning procedureis performed in
a sheltered area so that the work
will be kept as cool as possible to
prevent rapid evaporation of water
and consequentsurface drying. Do
not work in the sun.

3. Rinse with clear water. This
must be done very thoroughly to
preventpossible corrosion.

No traces of acid should be left
on any surface. Bright trim parts,
particularly anodized aluminum
and stainlesssteel, may be stained
by prolonged contact with the
cleaning solution. Painted areas
also can be spotted by prolonged
exposure. It is also important to
keep the oxalic acid cleaner solu

This is evidencedby brown spots
or stains on the surface. Stains or
spotscan be causedby roadtar, acid
or alkali-bearing water from the
streets.

Acrylic Enamel. Use polish re
pair procedure.

WATER SPOTTING

Water spotting is evidencedby a
milky pattern where water drops
have fallen Fig. 27.

Acrylic Enamel. Use polish re
pair procedure.

INDUSTRIAL FALL-OUT

Industrial fall-out is the result of
particles being exhausted into the
air by the variousprocessesof heavy
industry, or in areaswhere there is
a concentrationof industry.

Industrial fall-out particles appear
to the eye as tiny rust-coloreddots
on the paint film and the surface
will feel rough to the touch Fig.
28. Some of the particles have ex
cellent adhesionand are difficult to
remove.However, the following pro-
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BODY MAINTENANCE
Most rattlesare causedby a loose

bolt or screw. Foreign objects such
as nuts, bolts, or small pieces of
body deadener in the door wells,
pillars, and quarter panels are often
the sourceof rattles. Door wells can
be checkedby carefully striking the
undersideof the door with a rubber
mallet. The impact made by the
mallet will indicate if loose objects
are in the door well.

All bolts and screws should be
tightened periodically. In the event
that tightening the bolts and screws,
located on such assembliesas the
doors, hood, and deck lid, does not
eliminate the rattles, the trouble is
probably causedby misalignment.If
this is the case, follow the adjust
ment and alignment proceduresfor
these assemblies.

Rattles andsqueaksaresometimes
causedby weatherstrippingand anti-
squeakmaterial that has slipped out
of position. Apply additional cement
or other adhesive, and install the
material in the proper location to
eliminate this difficulty.

Drain holes, locatedon theunder
side of each rocker panel and
quarter panel, should be cleared
periodically.

Regular body maintenance pre
serves the car’s appearanceand re
ducesthe cost of maintenanceduring

the life of the car. The following
steps are suggestedas a guide for a
regular body tune-up:

1. Vacuum the interior thorough
ly and wash the car.

2. Check all openings for water
leaks,and seal where necessary.

3. Cement all loose weatherstrips
which are still usable.Apply silicone
lubricant to the weatherstripping.

4. Replace all door and deck lid
weatherstrips which are unfit for
service.

5. Replaceall cracked, fogged, or
chipped glass.

6. Align hood, doors, and decklid
if necessary.

7. Inspectwindshield wiper blades
and replace if necessary.

8. Tighten sill plate and garnish
moulding screws.

9. Clean the seats, door trim
panels, and headlining. If the seats
areworn or torn, install seatcovers,
or reupholster.

10. Touch-up or paint chipped or
scratchedareas.

EXTERIOR AND INTERIOR
CLEANING

Exterior Cleaning. The outside
finish should be frequently washed.
Never wipe the painted surfaces
with a dry cloth. Dusting the finish
when it is dry tendsto rub the dust
and dirt into the bakedenamel, and
leaves a sandpaper effect on the

surface. To keep finish bright and
attractive, and eliminate the nec
essity of using polish, wash the car
whenever it has accumulated a
moderateamount of dirt and road
salt.

The bright metal parts of the car
require no special care. Periodic
cleaningwill preservethe beautyand
life of thesefinishes.Washwith clear
water or if the parts are very dirty
use a mild soap. Using a clean soft
cloth or a spongeand water, rinse
and wipe the parts dry. FoMoCo
Chrome Cleanermay be used spar
ingly to remove rust or salt cor
rosion from chromeplatedparts. Do
not scour chromefinished parts with
steel wool or polish them with
products containing abrasives. A
FoMoCo Polish will provide excel
lent protection for all bright metal
parts.

Interior Cleaning. Use a broom
or a vacuumcleanerto removedust
and dirt from the upholsteryor floor
covering. Vinyl and woven plastic
trim that is dusty can usually he
cleanedwith a dampcloth.

Dirty or stainedupholsterycan be
cleanedwith FoMoCo Interior Trim
Cleaner. This cleaner may be used
on leather, plastic, vinyl, imitation
leather, fabric upholsteries, rubber
mats, and carpeting. Be sure to
follow the directions on the cleaner
container.
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fl COMMON ADJUSTMENTS AND REPAIRS
HOOD AND HOOD LOCK

Adjustmentpointse provided at
the hood hinges fcflalignment of
the rear and sides of the hood with
the adjacentsheetmetal. The rub
ber bumpersfor height of the front
edgeof the hood, the lock striker
and dowel for proper latching of
the hood and the safety latch for
proper retention of the hood in the
unlockedposition Figs. 1 through

Any adjustmentof the hood panel
height to the cowl or fenderscan be
made at the hinge-to-body bolts
Fig. 2. Side-to-sideand fore-and-
aft movementof the hood to obtain
equalization of the rear and side
edge clearancecan be made at the
hinge-to-hoodbolts Fig. 2.

Adjustablerubber bumpersat the
forward cornersof the hood permit
adjustment of the front edge for
height Fig. 1.

The hood lock striker assembly
Fig. 3 is adjustable fore-and-aft
and side-to-side to provide correct
alignment to the dowel on the hood.
The lock dowel is adjustableup-and-
down so that tension is maintained
to keep the hood tightly seatedon
the front rubber bumpersand firmly
closed Fig. 4.

The safety latch can be adjusted
fore-and-aft to obtain positive en
gagementwith the lock striker.

U REMOVAL AND INSTALLATION
HOOD

1. Protectthe body with coversto
avoid scratches.Then obtain assist-

ance to remove the hood. Remove
the hood hinge-to-hoodbolts Fig.

2. With the help of an assistant,
position the hood on the hinges and

4.

FIG. 1 -Hood Adjustments

2. install the hood hinge-to-hoodbolts.
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FIG. 3-Hood Lock Adjustment FIG. 4-Hood Lock Dowel and
Safety Latch Adjustment

Check the hood alignment and cor
rect as necessary.Check the hood
height at the front and adjust the
front rubber bumpers if necessary.
Check the hood lock dowel for
proper entry into the striker and
for dowel height and adjust as nec-

UPPER IMPACT BAR 17762

essary.

HOOD HINGE
1. Support the hood in the open

position, and cover the fender and
cowl panel.

2. Remove the hinge-to-hood reFIG. 2-Hood Alignment

END

OUTER ARM 17754

17A820 . 1

L.N. GRILLE ASSEMBLY 8151

LOWER IMPACT BAR 17768

GUARD

M- 1103- B

FIG. 5-Front Bumper
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impact bar retaining bolts Fig. 5
for the upper or lower bar being
replaced.

4. Removethe upper impact bar-
to-lower impact bar and bracket re
taining nuts and bolts Fig. 5 and
remove the impact bar being re
placed.

5. Removethe left and right hand
parking light assembliesif replac
ing the lower bar.

6. Remove the license plate
bracket retaining bolts and nuts and
remove the license plate bracket if
replacing the lower bar.

7. Positionthe licenseplatebracket
on the lower impact bar and install
the retaining bolts and nuts.

8. Apply sealer aroundthe park
ing light housing assemblies,posi
ion the assemblies in the lower
impact bar and install the retaining
rings and nuts.

9. Position the upper impact bar
on the lower impact bar and grille
assembly.Position the bumper arms
and braceson the bumper assembly
and install the retaining nuts and
bolts Fig. 5.

10. Install the grille-to-upper im
pact bar retaining bolts.

11. With an assistant,position the
bumper and grille assemblyon the
car. Install the bolts and nuts re
taining the bumper assemblyto the
underbodyside rails.

12. Connectthe parking light wir
ing connectors.

taming bolts, the hinge to body
bolts Fig. 2, andremovethe hinge.

3. Position the hood hinge on the
body and loosely install the hinge
retaining bolts.

4. Align the hood and tighten the
retaining bolts.

HOOD LOCK
1. Remove the hood lock retain

ing bolts Fig. 3 and remove the
lock assembly.

2. Position the lock and loosely
install the retaining bolts.

3. Align the hood lock to thedowel

Fig. 3 and tighten all lock retain
ing bolts. Apply Lubriplate to the
locks.

FRONT BUMPER
1. Disconnect the left and right

hand parking light wires.
2. Removethe bolts and nuts re

taining the bumper assemblyto the
underbodyside rails Fig. 5. With
an assistant,removethe bumper and
grille assembly with attaching
brackets.

17-14

FIG. 6-Rear Bumper Installation

GRILLE
1. Remove the bumper guard to

lower impact bar retaining nuts and
bolts and removeone bumper guard
to allow room for grille removal.

2. Remove the grille-to-bumper
N1182-B assembly retaining bolts and nuts.

3. Removethe grille assembly.
4. Position the grille assemblyin

the bumper assemblyand install the
grille retaining bolts and nuts.

5. Position the bumper guard on
the lower impact bar and install the
retaining nuts and bolts.

REAR BUMPER
1. Disconnect the rear lamp wir

ing connectors.
2. Remove the right and left rear

lamp lens retaining screws and re
move the rear lens.

3. Remove the grille-to-bumper 3. Remove the inner and outer
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MODEL C5SB . 76B . SHOWN

MODEL C5SB - 76A . TYPICAL

N 1170-C

FIG. 7-Body Exterior Mouldings
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MOUNTING
17B732

BEZEL
17530

arm-to-rearside rail retaining bolts
and remove the bumper assembly
Fig. 6.

4. Remove the name plate-to-
reinforcementbar retaining screws.
Remove the name plate Fig. 6
and name plate spacer.

REMOTE CONTROL REAR
VIEW MIRROR

The remote control rear view
mirror is controlled from inside the
car. Adjustment is made with the
control knob which is located on
the left front door trim panel.

Movement of the control knob
operatesthree cableswhich control
the movement of the mirror. The
cables are securely attachedto the
mirror and no attempt should be
made to remove or replace the
cables.

1. Remove the mirror control re

taming nut andwasherfrom thecon
trol Fig. 8.

2. Remove the trim panel from
the door.

3. Disconnect the three control
cablesfrom the control head.

4. Attach a piece of lead wire
to the control cables.

5. Remove two mirror attaching
screws and remove the mirror from
the door, carefully pulling the con
trol cables and attached lead wire
thru the door.

6. Disconnect the lead wire from
the control cables and attach the
wires to the replacement mirror
cables.

7. Install the mirror on the door,
using the covered wire to route the
control cablesthrough the door.

8. Disconnectthe lead wire from
the cables and connect the cables
to the control head. Be sure to in-

stall the retainer over the cables
after they are installed.

9. Position the control head in
the trim panel opening and install
the bezel and retaining nut. Be
sure that the key on the control
head is engaged into the keyway
in the plastic bracket on the trim
panel before installing the bezel
and retaining nut.

10. Install the door trim panel.

EXTERIOR MOULDINGS

The exterior mouldings and vari
ous methodsof retaining the mould
ings are shownin Fig. 7. To remove
the mouldings securedwith nuts, it
will be necessaryto remove the in
terior trim panels in the roof quarter
area.

Removal of the windshield and
back window mouldings is covered
in Part 17-3.

17-16

MOUNTING SCREWS
379598-S

ASSEMBLY

VIEW - AA
EXPLODED

FIG. 8-Remote Control Rear View Mirror

M1086-B
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fl DIAGNOSIS AND TESTING

POWER WINDOW
TROUBLE CHECKS

Before making any of these
checks,make sure that the battery
is fully charged,the ignition switch
is in the accessoryposition and that
the master lock-out switch is in the
unlocked position.

Refer to Wiring Diagram Manua
Form 7795P-65 for schematicsand
locations of wiring harnesses.

ALL WINDOWS DO NOT
OPERATE

1. Connect a voltmeter or test
light from a ground to the power
window circuit breaker red-blue
stripe wire connected to the 20-
ampere circuit breaker in the fuse
panel. If no voltage is available,re
place the 20-amperecircuit breaker
and/orreplacethe connectingblack
wire from the starter relay if the
other common fed circuit breakers
controlling thehornsor seatsalso do
not function.

2. Connect a voltmeter from a
ground to the red wire terminal of
the power window relay. If no volt
age is available, repair or replace
the ignition switch if other ignition
switch controlled accessoriesalso do
not function, the circuit breakerin
the fuse panel which also controls
the heatercircuit further test will
isolate this breaker, the wire from
the ignition switch to heatercircuit
breaker,or the wire from this break
er to the relay.

3. Connect a voltmeter from a
ground to the remaining terminal
black wire of the power window
relay. If no voltage is available, re
placethe power window relay.

4. Check the black wire at the
master lockout switch for voltage.
If no voltage is available, repair or
replace the black wire from the
mastercontrol switch to the power
window relay.

5. At this point the trouble causing
all windows not to operate should
havebeenfound andcorrected.The
chancesof having all of the control
switches, ground circuit breakers,
switch to motor wires, or motors
defective at the same time are very
remote.

ONE WINDOW DOES
NOT OPERATE

1. Disconnectthe connector at the
motor. Check for voltage at eitherof
the colored wires other than grey
ground wire when the switch is
operated. If voltage is available,
check the motor by grounding the
grey wire from the motor andapply
ing a 12-volt sourceto the colored
wires one at a time. Replace the
motor if it does not function when
so tested. Replacethe grey ground
wire if the motor functionsnormally.

2. In case there is no voltage at
the color codedred or yellow wire
terminals when the switch is oper
ated, checkfor voltage at the switch
black wire terminal. Replace the
switch if thereis voltage at the black
wire terminal andnone at the color
coded red or yellow wire terminals.
Repair or replace the black wire if
no voltage is available at the switch.

WINDOW OPERATES IN ONE
DIRECTION ONLY

1. Check the window operation
with both switches. If the window
operatesproperly with one switch
and not the other, check the switch

and the red and yellow wires for
voltages. Replace the switch or the
wires as necessary.

2. If both switches operate the
window in only one direction, check
the red andyellow wires at themotor
for voltage. If voltage is available, a
field coil is openand themotor must
be replaced.

WINDOW OPERATES
SLUGGISHLY

1. Check the regulator and win
dow runs for binding. Adjust the
runs, repair and lubricate the regu
lator. Lubricatethe runs with silicone
lubricant.

2. Check the frayed insulation
where the wires may partially
ground.Checkfor loose connections
which will causehigh resistanceand
make surepaint is not insulating the
ground wires where they attach to
the body.

3. Connect an ammeter between
the black motor wire and,a ground.
Current draw for normal operation
should not exceed12 amperesmaxi
mum for door windows and 14 am
peresmaximumfor quarterwindows.
Current draw when the mechanism
is against a stop would be within
30-50 amperes,dependingupon the
motor temperature.If either check
shows excessive amperageand the
windows are properly adjusted, the
motor should be replaced.

4. Disconnectthe motor from the
regulator. Connect an ammeter in
serieswith the ground wire, and op
erate the switch. The motor no-load
current draw should not exceed 14
amperesat 12 volts. If the current
draw does not meet thesespecifica
tions, the motor must be replaced.

2 IN-CAR ADJUSTMENTS AND REPAIRS

DOOR ALIGNMENT
The door hinges provide sufficient

adjustmentlatitude to correct most

misalignment conditions. The elon
gated holes where the hinges attach

movementof the front door Fig. 1.
The bolt holes where the doors

to the pillars provide fore-and-aft attach to the hinges are enlarged.
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DOOR-TO-HINGE HINGE-TO.PILLAR
- .

-- RLTS

This permits a circular movement
of the front door to obtain proper
positioning of thedoor in its opening.

ALIGNMENT PROCEDURE

1. See Fig. 1 to determinewhich
hinge bolts must be loosened to
move the door in the desireddirec
tion.

2. Remove hinge-to-pillar access
plates. Loosen the hinge bolts just
enough to permit movementof the
door with a paddedpry bar.

3. Move the door the distanceesti
mated to be necessary.Tighten the
hinge bolts and check the door fit.

4. Repeat the operation until the
desired fit is obtained, and check
the striker plate alignmentfor proper
door closing.

LOCK STRIKER ADJUSTMENT
The striker pin can be adjusvd

laterally andvertically Fig. 2. The
striker should not be adjusted to
correct door sag. Move the striker
laterally to provide a flush fit at the
door and the quarter panel, and to
tighten the fit of the weatherstripto
the body being careful not to in
creasedoor closing effort.

The striker can be shimmed, if
necessary, to obtain the clearance
shown in Fig. 2 betweenthe under
side of the striker pin head and the
lock jaws. To check this clearance,
clean the lock jaws and the striker,
then apply a thin layer of dark
grease to the striker pin. As the

door is closed and opened, a meas
urable patternwill result.

DOOR AJAR WARNING
LIGHT SWITCH ADJUSTMENT

1. Remove the door trim panel.
Peel backthe watershieldfar enough
to provide accessto the door lock
area.

2. Rotate the door lock striker
teeth to the safety catch position.
The warning light should be lit while
the door lock is in the safetyposition.

3. Loosen the door lock warning
light switch.lock nut and screw the
switch assembly into its mounting
bracket until the warning light is on
Fig. 3.

4. Tighten the switch assembly
locknut. Close and open the door
several times to insure consistent
lock assembly operation.

5. Install the door trim water-
shield and the door trim panel.

DOOR WINDOW AND
VENT ADJUSTMENT

Remove the door inside handles
Figs. 4 and 5, the door trim panel,
and then carefully removethe door
water shield to gain accessto the
vent and window adjustments.

VENT ADJUSTMENTS
To adjust the vent window assem

bly position in relation to the wind
shield pillar weatherstrip, the vent-
to-outer panel screw Fig. 6, View
AA, the vent lower and front
glass run lower adjusting screw lock
nuts Fig. 6, Items B andC andthe
vent regulator shaft screws should
be loosened. Movementof the vent
assembly up-and-downcan then be
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LOCK STRIKER

, SHIM

DOOR-TO.HINGE
BOLTS

FIG. 1 -Door Hinges

FIG. 2-Doot Lock Striker Plate Adjustment

f’s

DOOR AJAR WARNING
SWITCH 14018

FIG. 3-Door Ajar Warning Light
Switch Installed

Ri 266-A

FIG. 4-Door Inside Lock Handle
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made by loosening the vent-to-inner
panel screws Fig. 6, Item A -
After tightening these screws, the
in-and-out position of the top of
the vent can be set to obtain cor
rect interference ‘with the wind-

shieldweatherstrip,correctalignment
against the windshield side mould
ing and the top edge of the vent
through tilting of the vent by ad
justment of the lower screw Fig.
6, Item B. The glass run lower
screw should be set to eliminate any
bind in the run. The regular handle
shaft, vent-to-outerpanel screw and
all lock nuts and bolts should then
be tightened.
DOOR WINDOW
ADJUSTMENTS

Smooth operation of the door
glass is adjustedby moving the vent
and glass run assemblyfore-and-aft
as describedin the precedingpara
graph. To obtain the proper fit of
the glass to the outer belt and roof
rail weatherstrips,the tilt of the glass
can be changed by adjusting the
rearrun Fig. 6, Items D andF.

To hold the glass firmly in the
up position, the two dovetails on
the inner panel Fig. 6, Item G
can be adjusted in-and-out. The
height of the glass can be adjusted
to obtain a flush fit at the vent
assembly at the front dovetail re
tainer Fig. 6, Item H. The rear
dovetail retainer is adjustedto con
tact the glass and channel assembly
rear dovetailat the sametime as the
front dovetail after the glass is ad
justed to be parallel to the roof
weatherstripby adjusting the equal
izer arm bracket Fig. 6, Item F.

Install and seal the door water
shield as shown in Fig. 7, then in
stall the trim panel and inside han
dles.
QUARTER WINDOW
ADJUSTMENT
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FIG. 5-Vent Handle Removal-
Typical

To removethe quarter trim panel

N1168-C

FIG. i-Vent and Door Window Adjustment



FIG. 7-Door Water Shield Install°t10

for access to the quarter windoW

aduStme1ts,the arm rest, rear seat

cushionand rear seatback must be

removedas folloWs

i. Remove the arm rest screws

arm rest.
and removethe

he front edgeof the
2. Lift up on t

rear seatcushion and pull the cush

ion forward and out of the car.

3. Removethe rear seat back re

FIG. 9_Quarter Water Shield

lnstal’Ot’011

QUARTER WINDOW
REGULATOR HOUSING
MOUNTING BRACK

N1169C FIG. il_Deck lud Lock
Adjustment

FIG. 8_Quarter Window Adjustment
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taming screws Fig. 9, and lift the
seat back upwards off the upper
retainers.

4. Remove the quarter window
handleFig. 5, the trim screwsand
the trim.

5. Remove the quarter inner side
belt rail, then carefully pull back
the water shield at the top and
bottom.

The quarter window can be ad
usted up-and-down and fore-and-
aft to set its position to the door
window and roof rail weatherstrip
by loosening the upper bolts Fig.
8, Item A and the lower bracket-

to-window assembly bolt Fig. 8,
Item B. The window assemblycan
then be tilted in-and-out at the top
for alignment to the roof weather-
strips by looseningthe lower bracket-
to-body bolt Fig. 8, Item C.
Securely tighten all bolts after ad
justment.

Install and seal the quarter win
dow water shield as shown in Fig
ure 9, then install the quarter inner
belt rail, trim panel, handle, seats
and arm rest.

DECK LID ALIGNMENT
The deck lid can be shifted fore-

andaft, up-and-down,andfrom side-
to-side as shown in Fig. 10. Care
shouldbe takennot to distort or mar
the deck lid or body panel so that
an unsightly appearanceresults.

DECK LID STRIKER
PLATE ADJUSTMENT

The deck lid striker plate Fig.
11 can be adjustedup-or-down by
loosening the bolts and moving it to
the desiredposition. If lateral move
ment of the striker plate is re
quired, it can be tilted slightly to
obtain free operation of the lock.

U REMOVAL AND INSTALLATION

DOORS

Replacementdoors are furnished
as a sheetmetal shell in prime paint.
They have no hinges, trim, glass or
hardware.When a door is replaced,
transfer all usableparts from the old
door to the new one, and replaceany
parts which are damaged beyond
repair.

Repair any dings or dents in the
new door which may haveoccurred

in handlingand storage.Sand,paint,
and install the weatherstrip on the
new door before assembly.

1. Remove all usable hardware,
the trim panel and the plastic water
shield.Removethe window andlock
components.

2. Slide the door off the hinges.If
a hinge is damaged, remove the
hinge pillar bolts, and replace the
hinge Fig. 1.

3. Positionthe door on the hinges,

tighten the bolts finger-tight, align
the door, and tighten the bolts se
curely.

4. Install the window and lock
mechanisms,glass and vent window
assemblies.It may be necessary,at
this time, to perform a final door
alignment to obtain a satisfactory
weather seal at the windshield pillar
and/or the roof rail.

5. Install the plastic water shield,
and the interior trim panel.

ASSEMBLY-632 1914
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LOCK ACTUATING ROD-63218A86

LOCK PUSH BUTTON ROD-6321852

/

LOCK

/ /

LOCK CONTROL TO CYLINDER ROD.-6322124

.020 INCH MINIMUM

.080 INCH MAXIMUM

Ri 220-B

FIG. 12-Door Lock Mechanism
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DOOR LOCK

Design of the door lock assembly
permits keylesslocking of the doors.
To lock the door without the use of
the key, depress the inside door
lock control rod. Then, close the
door while depressingthe outside
door handle push-button.

The door lock key has teeth cut
into both sidesof the blade to allow
insertioninto the lock cylinder either
way as comparedto previous design
which permitted key entry with the
teeth up only.

1. Raise the door glass, and re
move the door trim panel. Loosen
the water shield enough to reveal
the door panel accessholes.

2. Disconnect the remote control
link at the lock Fig. 12, the lock
cylinder and at thelock and the out
side handlepush button at the push
button.

3. Remove the screws retaining
the lock to the door panel, remove
the lock assembly, with the link at
tached, from the door.

4. Transferthe lock assemblylink
to the new lock assembly.

5. Install the lock assemblyto the
door panel. Connect the lock cylin
der link to the lock assembly.Con
nect the remote control link to the
upperbelicrank. Connectthe outside
handle push button to the handle.

6. Checkthe door lock mechanism
for ease of operation and adjust
the outside pushbutton as required.

7. Install and seal the door water
shieldand trim panel.

LOCK CYLINDER

When a lock cylinder is replaced,
both door lock cylinders and the
ignition lock cylinder should be re
placed in a set. This will avoid
carrying an extra key which will fit
only one lock.

The key code is stamped on the
door and glove box lock cylinders.

1. Remove th door trim panel
andpull thewater shield awayfrom
the door accessholes.

2. Disconnectthe lock link at the
cylinder, and remove the cylinder
retainer andlock cylinder Fig. 12.

3. Insert the cylinder in the door,
install the cylinder retainer,and con
nect the lock link to the cylinder.

4. Install the door water shield
and trim panel.

DOOR LOCK REMOTE
CONTROL

and loosen the plastic water shield
enough to reveal the lower access
hole and the remotecontrol rod ac
cesshole Fig. 12.

2. Reachthrough the remote con
trol rod accesshole and disconnect
the remote control rod at the bell-
crank Fig. 12.

3. Remove the 3 screwsretaining
the remote control assembly. Dis
connectthe remotecontrol rod from
the retaining clip and remove the
remote control.

4. Transferthe remotecontrol rod
to the new remote control. Position
the lock remotecontrol in the door
and loosely install the 3 retaining
screws.

5. Connectthe remotecontrol rod
retaining clip, and then connectthe
rod to the belicrank.

6. Tightenthe lock remotecontrol
retaining screws. Install and seal
the plastic water shield, the door
trim panel, and the hardware.

DOOR OUTSIDE HANDLE

1. Raise the door glass and re
move the door trim panel. Loosen
the water shield enoughto gain ac
cess to the lock.

2. Disconnect the outside push
button-to-lock rod at the push but
ton.

3. Removethe doorhandlescrews
Fig. 13 andremovethe handle.

4. Position the handleto the door
with the two rubberpadsand install
the handle retaining screws.

5. Connectthe pushbutton-to-lock
rod to the handleand adjust as re
quired.

6. Install and sealthewatershield,
then install the door trim panel and
hardware.

VENT WINDOW
1. Remove the door trim panel,

and loosen the water shield enough
to reveal the door panelaccessholes.

17-22

2. Remove the two bolts retaining
the vent window assembly to the
door inner panel Fig. 6, Item A
and the screwretaining the vent to
the outer panel Fig. 6, View AA.

3. Removethe front run lower re
taining nut and washer Fig. 6,
Item C.

4. Remove the vent window ad
justing screw nut and washer Fig.
6, Item B.

5. Turn the vent window adjust
ing screw and the front run adjust
ing screw in enough to clear the
door inner panel.

6. Remove the vent window regu
lator shaft.

7. Removethe screwretaining the
door weatherstripto the leadingedge
of the vent window frame and pry
the weatherstripfrom the frame.

8. Remove the vent window and
division bar as an assembly.

9. Transfer or replace the front
run assembly to vent *window and
division bar assembly.

10. Remove the run and division
bar assemblyfrom the vent window.

11. Removethe vent window regu
lator and coupling. Then, remove
the vent window upperhingeto vent
glass retaining screws,and remove
the vent glass and retainer.

12. To replace the vent window
weatherstrip,remove the vent win
dow frame weatherstrip retaining
screwsandremovethe weatherstrip.
Apply a rubberlubricant to the new
weatherstrip. Then, position the
weatherstrip to the vent window
frame. Install the weatherstrip re
taining screws.

13. Position the vent glass and
retainerassemblywith the stopwash
ers to the vent frame. Install the
vent window regulatorcoupling and
regulator. Then, install the vent
hinge retaining screws.

14. Position the vent window as
sembly into the door, being careful
to align the front run with the lead
ing edgeof the door glass.

15. Install the vent window frame
to door panel retaining bolts.

16. Install the vent frame adjust
ing screwwasherand retaining nut,
and snugly tighten the screw.

17. Loosely install the windowrun
lower adjusting screw washer and
retaining nut.

18. Install the door weatherstrip
with cement and retainingscrew.

19. Adjust the ventwindow assem
R12i8-A bly to the body openingsee Section

1, and tighten the retaining nuts
and bolts.

HANDLE ASSEMBLY

1. Raise the window to the closed
position, removethedoortrim panel, FIG. 13-Door Outside Handle
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20. Install the water shield andthe
trim panel.

DOOR GLASS
1. Remove the trim panel and

loosen the water shield enough to
revealthe accessholes.

2. Remove the rear run retaining
screws and position the run in the
bottom of the door Fig. 6.

3. Disconnect the regulator arms
from the glass channel roller as
sembly by pulling the roller clip out
to release the regulator arm pin
Fig. 14.

4. Remove the window upper
stops Fig. 6.

5. Remove the glass assembly,

6. Removethe glass frame retain
ing screws, and then remove the
glass channel, glass weatherstrip,
frame, andglasstape Fig. 15.

7. Install the glass frame on the
glass Fig. 15, using new glasstape.
Install theglasschannelandweather
strip. Trim the excessglass tape.

8. Position the door glass assem
bly in the door. Install the regula
tor arm pins in the roller assemblies.

9. Install the rear glass run to the
glass and install the retaining screws
finger-tight.

10. Install the window upper stops
and adjust the window assembly
SeeSection 1.

11. Install and seal the water
shield, and install the trim panel

DOOR WINDOW REGULATOR

1. Remove the trim panel and
loosen the water shield enough to
reveal the accessholes.

2. Remove the regulator arms
from the glass channel rollers by
pulling the roller clip out to release
the regulator arm pin Fig. 14,
then prop the window in the up
position.

3. Removethe regulatorassembly
retaining screws and remove the
regulator assembly.

4. Transfer the equalizerarm roll
er and regulator motor on electric
window vehicles to the new regu
lator.

5. Position the window regulator
assemblyin the door panel and in
stall the retaining screws.

6. Remove the window block and
connect the regulator arms to the
glass channel rollers.

7. Install andsealthewatershield.
Install the trim panelandhardware.

QUARTER WINDOW
AND REGULATOR

1. Removethe arm rest, seatcush
ion and back, andthen quarter trim
panel and remove the water shield
See Section 1.
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RETAINING
CLIP

FIG. 1 4-Glass Channel Roller

FIG. 1 5-Glass Channel Removal
and Installation

throughthe top opening of the door.

and hardware.
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N10i8-C

FIG. 1 6-Windshield Outside Moulding Hardtop
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2. Remove the quarter window
regulator housingbolts and remove
the housing and window asesmbly.

3. Lower the quarter window
until the equalizer roller comesout
of the run and disconnectthe regu
lator arm from the glass channel.

4. Remove the quarter window
from the housing.

5. To removethe glass frame, pull
down the weatherstripfrom thefor
ward edge of the glass assembly,
removethe frame retaining screws,
andremovethe frame andglasstape.
Removethe glasschannelFig. 15.

6. Install the glass in the channel
and install the glass frame, using
new glass tape.Trim the excesstape.
If the regulator doesn’t require re
placementomit steps 7 and 8.

7. Remove the window regulator
retainingbolts, and removethe regu
lator from the housing.

8. Transfer the roller and motor
if electricwindows to the newregu
lator equalizer arm, position the
regulatorin thequarter‘v’indow hous
ing, and install the retainingbolts.

9. Install the glassassembly in the
housing, and connect the regulator
arm in the roller.

10. Install thequarterwindow and
housing to the quarterpanel.

11. Adjust the quarterwindow as
requiredSee Section 1.

12. Install and seal the water
shield. Install the quartertrim panel,
seats and arm rest.

POWER REGULATOR

The powerregulatorsarebasically
the samefor all models, whetherthe
regulator is installed in a door or
quarterpanel. In view of this, repair
proceduresare given for, one regu
lator and will apply to all.

POWER REGULATOR
AND/OR MOTOR

To remove and install the power
regulator assembly, including the
motor, follow the appropriate re
moval and installation procedures
given for the manualregulator.Con
necting the wires presentsno prob
lem becauseof the type of wire con
nectorsused.

If the regulatorarm tensionspring
requires replacement, it can be re
placedafter the regulatoris removed.
This operation should be performed
with the arm at its point of maximum
upwardtravel so that there is a mini
mum of spring tension to overcome.

WINDSHIELD

HARDTOP

1. Remove the windshield wiper
arm and blade assemblies,the wiper
pivot nuts and cowl top panel.

2. Pull the roof side rail weather-
strips from the front retaineron the
windshield pillars and remove the
retainersfrom the windshield pillars
See Fig. 5 in Part 17-1.

3. Remove the roof drip mould
ings andoutsideside mouldingsfrom
the windshield pillars Fig. 16.

4. Remove the windshield lower
moulding by removing nine 9 re
tainers and the upper moulding by
pulling it off the retainersFig. 16.

5. Loosen the sun visor set screws
andremovethe visorsfrom the visor
brackets,then removethe insidegar
nish mouldings Fig. 17.

6. From inside the car, loosen the
weatherstrip from the windshield

opening flange, and push the wind
shieldandweatherstripassemblyout
of the opening.

7. Remove the weatherstrip from
the glass.

8. After cleaning the old sealer
from the windshield openingflange,
glass, and weatherstrip,apply sealer
to the weatherstripin the groovefor
the glass, and install theweatherstrip
on the windshield glass.

9. Apply a heavy bead of caulk
and sealerall aroundthe windshield
openingflange.

10. After coating the weatherstrip
mountingsurfaceswith RuGlyde,in
stall a drawcord in the weatherstrip
groove.

11. After positioning the wind
shield assemblyin the opening with
a helperapplying pressurefrom the
outside, pull the weatherstripover
the flinge with the draw cord.

12. With a sealer gun, apply a
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FIG. 1 7-Windshield Inside Mouldings
R1222-A
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bead of caulk and sealer B6A-
19563-B between the weatherstrip
and glass, and betweentheweather
strip and roof acrossthe top.

13. Install the inside garnish
mouldings andsun visors.

14. Install the outside upper and
lower mouldings, side mouldings,
drip finish mouldings and weather
strip retainers. Install the roof side
rail weatherstripsinto the retainers.

15. Apply a beadof sealeraround
all 3 outermost cowl panel screw
holes on each side and install the
cowl panel, wiper pivot nuts and
wipers.

16. Test the windshield for water
leaks and seal it as necessary.

CONVERTIBLE

1. Remove the windshield wiper
arm and blade assemblies,the wiper
pivot nuts and the cowl top panel.

2. Lower the top and remove the
visor and bracket assemblies.

3. Remove the windshield side
weatherstrips,weatherstripretainers,
drip rail mouldings, outside corner
and side mouldings Fig. 18.

4. Removethe top lock platesand
visor brackets from the windshield
top moulding and remove the top
moulding.

5. Remove the inside side mould
ings.

weatherstrip from the windshield
opening flange, and push the wind
shield andweatherstripassemblyout
of the opening.

7. Remove the weatherstrip from
the glass.

8. After cleaning the old sealer
from the windshield openingflange,
glass, and weatherstrip,apply sealer
to the weatherstripin the groove for
the glass, andinstall the weatherstrip
on the windshield glass.

9. Apply a heavy bead of caulk
and sealerall aroundthe windshield
opening flange.

10. After coating the weatherstrip
mountingsurfaceswith RuGlyde,in-

WEATHERSTRIP

OUTSIDE SEALER
SIDE MOULDING

‘II

WEATHERSTRIP
DRIP MOULDING

/ ll../i"
WEATHERSTRIP RETAINER /./// VIEW DO
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OUTSIDE UPPER
SIDE MOULDING

6. From inside the car, loosen the

WEATHERSTRIP RETAINER

WEATHERSTRIP

OUTSIDE BELT MOULDING

VIEW AA
R1223-A

FIG. 1 8-Windshield Outside Mouldings Convertible



GROUP 17-BODY, DOORS AND WINDOWS

stall a draw cord in the weatherstrip
groove.

11. After positioning the wind
shield assemblyin the opening with
a helper applying pressurefrom the
outside pull the weatherstrip over
the flange with the draw cord.

12. With a sealer gun, apply a
bead of caulk and sealer B6A-
19563-B between the weatherstrip
and the glass.

13. Install the outside top mould
ing, visor brackets and lock plates
to the header.

14. Install the inside side mould
ings.

15. Install the outside side and
upper corner mouldings, the drip
rail mouldings,weatherstripretainers
and weatherstripsto the pillars.

16. Install the sun visors.
17. Apply a beadof sealeraround

all 3 outermostcowl panel screw
holes on each side and install the
cowl panel, wiper pivot nuts and
wipers.

18. Test the windshield for water
leaks and seal it as necessary.

INSIDE REAR VIEW MIRROR
BONDED TO WINDSHIELD

The following proceduresareused
when replacingor repairing a bond
ed-to-windshield type rear view
mirror.

REMOVAL

1. Clean both the inside and out
side surfaces of the windshield in
the area of the mirror mounting
bracket. Inspect the windshield for
stonechips and scratches.

2. Using welding putty or wet
rags, insulate all chips or scratches
within 12 inches of the mirror
mounting bracket.

3. Apply heat to the bracket
mounting area from outside the
windshield with a standard250 watt
infrared bulb heatlamp. Hold the
lamp approximately 4 inches from

EPOXY CATALYST

the windshield, and rotate it in a
small circle.

4. The mirror mounting bracket
can be pulled off the windshield
glass in approximately8-10 minutes,
using the mirror as a handle.

5. Slowly remove the heat lamp.
Do not remove the insulating ma
terials until the windshield has
cooled to room temperature.

6. Remove the mirror and arm
from the bracket.

INSTALLATION

1. Locate and mark, with a wax
pencil, the bracket location on the
outside surface of the windshield
Fig. 19.

2. Use a good grade of Ethyl
Alcohol to thoroughly clean the
inside glass surfacebracket mount
ing areaandmountingbracketface.
It is important that the mounting
surfacesare properly cleanedbefore
th’ resin is applied.

3. To mix the resin, pour the en-

ASSEMBLY

WINDSHI ELD

SECTIONAL VIEW AA

R1173-A
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10..MEASURED FROM
EDGE OF GLASS

IN THE EVENT THE GLASS IS
INSTALLED IN ThE VEHICLE,
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THE WEATHERSTRIP

F1G. 19-Bonded Inside Rear View Mirror Replacement
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tire contents of the small catalyst
bottle into the large epoxy bottle
Fig. 19.

4. Stir the contents for three to
five minutes.To guaranteethe cor
rect mixing ratio and resulting
bond strength, it is mandatory
that the entire contents of both
bottles are used and properly
mixed. Under no circumstances
should only portions of the epoxy
or catalyst be used.

5. Apply the mixed resin to the
bracket mounting surface. Level off
theresin film assmoothlyas possible.

6. Placethe mounting bracketsur
face upward in a vise or in a small
mound of permagumor any suitable
holding material that will support
the mounting bracket Fig. 19.
Hold a standard 250 watt infrared
lamp about five to six inches from
the mounting surface of the bracket
for two and one half minutes. Fig.
19.

7. Allow the bracket to cool for
one minute. With light hand pres
sure, apply the mounting surfaceof
the bracket to the desired inside
area of the windshield.

8. Securethe bracket to the wind-
shield, using a piece of tape about
five inches long located just under
the knob of the bracket Fig. 19.
Apply another piece of tape in the
vertical direction Fig. 19 to firmly
hold the mounting bracket in place
on the windshield.

9. When the temperatures are
above 67’F., the mirror and arm
should not be mountedto the brack
et for eight hours, to allow the resin
to properly adherethe bracket to the

glass. However, the car may be used
with the bracket taped in place one
hour after installation.

When the temperaturesare below
67F., the mirror and arm should
not be mounted to the bracket for
sixteen hours. However, the car can
be used two hoursafter the bracket
has been taped in place.

10. After the bracket hashad time
to adhere to the glass, remove the
tape and install the mirror and arm
to the bracket Fig. 19.

BACK WINDOW

1. Remove the back windowouter
side moulding retaining screwsfrom
each side moulding and remove the
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UPPER GARNISH
MOULDING

PACKAGE TRAY CENTER TRIM

PACKAGE END TRIM

Ri 217-A
FIG. 2 1 -Back Window Inside Mouldings

SEALER WEATHERSTRIP
SIDE MOULDING

MOULDING

mouldings Fig. 20.
2. Remove the upper outside

moulding by carefully prying it off
the retainers, then remove the
moulding retainers.

3. Remove thebackvent air grille
screws and the grille.

4. Removethe backwindow inside
side and upper garnish mouldings
Fig. 21.

5. From the inside, loosen the
weatherstripat the flange, and push
the window andweatherstrip,assem
bly out of the opening.

6. Remove the weatherstrip from
the glass. Clean the old sealerfrom
the weatherstripand the back win
dow body flange.

7. Apply caulk and sealer to the
back window opening flange and at
the holes for the attachingclips.

8. Apply sealerto the weatherstrip
in the groove for the glass, and posi
tion the weatherstripon the glass.

9. Apply RuGlyde to the flange
areaof the weatherstrip,andinstall a
draw cord in the weatherstripflange
crevice with abouta 12-inchoverlap
at the top center.

10. Position the glass assemblyin
the opening, have a helper apply
pressureon the outside, and pull the
weatherstripover the flange with the
draw cord.

11. Install the outside upper
moulding retainers and the back
window upper moulding, and then
install the side mouldings Fig. 20.

N1020-C 12. Install the rear vent grille.
13. Install the back window center

GRILLE AND SCREEN

TAPE

SIDE MOULDING

FIG. 20-Back Window Outside Mouldings
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and side garnish mouldings and in
stall the retaining screws.

14. Check the window for water
leaks and seal as necessary.

DECK LID
New deck lids are furnished in

prime paint without hardware. All
usable hardware parts should be
removed from the old deck lid so
that they can be installed on the
new lid.

Before the old decklid is removed
and disassembled,time will be saved
if the new deck lid is preparedfor
installation first. Inspect the new
deck lid for dings and other minor
damage, repair as necessary,and
sandandpaint it. While it is drying,
remove and disassemblethe old lid.
When the new lid is dry, install the
hardware.

1. Remove all hardwarefrom the
deck lid.

2. Remove the hinge to deck lid
bolts Fig. 10, and remove the
deck lid. Remove the deck lid lock
from the deck lid. If it is necessary
to remove the hinge, remove the
hinge bracketbolts Fig. 10.

3. If the hinges were removed,
install the new hinges at the same
approximate location as the old
hinges.Position the deck lid and in
stall the hinge to deck lid bolts
finger-tight.

4. Close the deck lid gently to
checkthe fit. Adjust thedecklid and
hinges for proper fit. Adjust the
striker plate.

DECK LID HINGE OR
TORSION BAR

1. Prop the deck lid open.
2. Mark the hinge position on

the lid and on the mountingbracket
for referencewhen a new hinge is
installed.

3. Removeeach torsion bar using
a long screwdriver and vise-grips,
pry the anchor end of the torsion
bar out of its adjustmentnotch Fig.
10. The bar must be securely
held with the vise-grips.

4. Remove the hinge attaching

GROUP 17-BODY, DOORS AND WINDOWS

bolts from the deck lid andfrom the
mounting bracket, and remove the
hinge.

5. Position the hingeand partially
tighten the mounting bolts.

6. Install each torsion bar, revers
ing the procedurein step 3.

7. Removetheprop and checkthe
lid position. After any necessary
adjustment,tighten the hinge attach
ing bolts. The farther rearward the
anchor end is twisted, the greater
the tension.

DECK LID LOCK CYLINDER

To replacethe decklid lock cylin
der and sleeve, disconnectthe actu
ator link at the lock, remove the
retaining nuts and remove the as
sembly Fig. 22.

To remove the lock cylinder from
the sleeve, turn the key ½ turn
clockwise from the locked position,
and push the releasepin down with
a small punch. Pull the key and
cylinder out of the sleeve.

When installing the cylinder in
the sleeve,turn the key in the cylin
der ½ turn clockwise from the
locked position and insert the cylin
der in the sleeve.

DECK LID LOCK

Disconnecttheactuatorlink at the
lock, removethe lock retainingbolts
and removethe lock Fig. 22.

The lock is not adjustablein the
deck lid. Positioning of the striker
in relation to the lock is accom
plished entirely at the striker plate.

FIG. 22-Deck Lid Lock
Ni 040-C



18-1

INTERIOR TRIM,
SEATS AND -

CONVERTIBLE TOP

GROUP
18

PART 18-1 PAGE PART 18-2 PAGE
INTERIOR TRIM AND LANDAU SEATS 18-10
TOP COVER 181 PART 18-3

CONVERTIBLE TOP 18-19

PART
INTERIOR TRIM Section Page
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REMOVAL AND INSTALLATION

DOOR TRIM PANEL

REMOVAL AND
INSTALLATION

1. Remove the inside lock and
window regulator handles Part 17-
3.

2. Remove the lock inside push
button.

3. Remove the weatherstrip re
tainer from the upper rear corner
of the door. Removethe front and
reartrim panel retainer and remove
the trim. Disconnect the courtesy
light wires Fig. 1.

4. Transfer the trim panel mould
ings and courtesy light to the new
trim panel.

5. Install the trim panel connect
ing the courtesy light wire to the
door and install the retainers and
weatherstripretainer.

6. Install the lock inside push
button and inside window and lock
handles.

QUARTER TRIM PANEL

REMOVAL AND
INSTALLATION

1. Remove the quarter arm rest
Fig. 2.

2. Remove the rear seat cushion
by lifting the front edge off the re
tainersand pulling forward. Remove
the seat back retaining screws and
pull the seat back downward off
the retainers.

3. Remove the quarter trim re
taining screwsand the quarter trim

on manual window cars, the win
dow handlemust be removedbefore
the trim Part 17-3. Disconnect
the window control switch wiring
on cars with power windows.

4. Transfer the window switch to
the new trim panel.

5. Install the quarter trim con
necting the window switch wires,
and install the window handle on
manual window cars.

6. Install the rear seat back, seat
cushion and arm rest.

HEADLINING

REMOVAL AND
INSTALLATION

1. Remove the sun visor assem
blies, and the windshield side and
upper garnish mouldings Part 17-
3. Pull the staplesout of the wind
shield header tacking strip and
loosen the headlining Fig. 4.

2. Remove the back window gar
nish mouldings Part 17-3. Then
pull the staples out of the rear
window tacking strip and loosen the
headlining.

3. Remove the coat hooks and
roof interior side mouldings Fig.
3. Disconnect the battery and re
move the dome light assemblyand
disconnectthe light wires.

4. Remove the quarterarm rests,
seat cushion, seat backs and pack
age tray.

5. Pull the staplesout of the roof
side tacking strip and loosen the
headlining.

6. Startingat the front of the car,
remove the headlining supports.At
the rear support, release the two
rear supportretainersfrom the roof
rear rail.

7. If a new headlining is to be
installed, lay both the old and new
headlinings on a clean work table
andtransferthe supportsin sequence
to the new headliner listings Fig.
4.

Roof bows are color coded at
each end. When ordering new
headlining supports, be sure to
note the color at each end of the
bow.

8. Install the rear support in the
side rails, and hook the two rear
support retainersto the support and
the roof rear rail.

9. Install the other headliningsup
ports workings from the reartoward
the front of the car.

10. The headliningshould be cen
tered and the seamsstraight. Pull
the headliningforward tight enough
to remove all wrinkles, and staple
the headlining to the windshield
headertacking strip, starting at the
centerandworking towardthe sides.
Cut off the excessmaterial.

11. Staple the headlining around
the rear window, starting at the
centerand working towardthe sides.
Pull the headliningjust tight enough
to removethe wrinkles. Cut off the
excess material around the rear
window.

12. Staple the headlining to the
roof side tacking strip. Pull the
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FIG. 1 -Door Trim Panel
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headlining just tight enough to re
move wrinkles. Cut off the excess
headlining.

13. Install the roof interior side
mouldings, coat hooks, and garnish
mouldings.

14. Install the windshield side and
upper garnish mouldings, and the
sun visor assemblies.

15. Install the package tray, rear
seatbacks, seatcushion and quarter
arm rests.

16. Install the rear window gar

nish mouldings.
If the headlining is slightly

wrinkled, spray steam through the
dome light opening. As the head
lining dries, it will shrink slightly,
removing most wrinkles and sags.

17. Connect the wires to the dome
light and install the assembly.

18. Connect the battery cable.

INSTRUMENT PANEL, SAFETY
PAD
REMOVAL

1. Disconnect the battery.

2. Remove the windshield wiper
arms and blades.

3. Remove the twelve cowl top
vent grille retaining screws and re
move the cowl top vent grille.

4. Remove the two instrument
panel retaining screws from the
center outer top cowl area Fig. 5.

5. Removethe front seat track-to-
floor retaining nuts from the under
side of the floor and remove both
front seat and track assemblies.
Disconnect power seat wiring con-

WEATHERSTRIP
RETAINER

VIEW AA
ASSEMBLED

N 1202-C
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screws and remove the left instru
ment panel extension Fig. 6.

18. Remove the console upper
rear moulding retaining screws and
remove the console upper rear
moulding.

19. Removethe rear seatcushion.
20. Remove the three retaining

screwsfrom eachlower edgemould
ing and remove the mouldings.

21. Remove the five retaining
screwsfrom each lower edgemould
ing retainer and remove the retain
ers.

22. Remove the right lower pad
retainer moulding by pulling the
moulding off its retainers.

23. Remove the two capscrews
from each end of the lower lip of
the right lower finish panel and
three screws from the face of the
right lower finish panel and remove
the right lower finish panel.

24. Remove the four console-to-
instrument panel retaining screws.

25. Removethe six console-to-floor
retaining screws and slide the con
sole backaway from the instrument

R1214-A panel.
26. Remove the windshield wiper,

windshield washer and the left and
nectors on units so equipped. 17. Remove the three left instru- right air control knobs.

6. Remove the two retaining ment finish panel extensionretaining 27. Remove the four clock hous
screws from each console front
moulding and removethe front con
sole mouldings.

7. Remove the four retaining
screws from each of the side front
console moulding retainers and re
move the moulding retainers Fig.
5.

8. Remove the finish moulding
cap retaining screwsand removethe
finish moulding cap.

9. Removethe radio knobs, bezel
nuts and bezel.

10. Remove*the air conditioning
knobs if so equipped and heater
control knobs.

11. Remove the six console finish
panel retaining screws.

12. Disconnectthe accessoryswitch
and wiring connectorsand remove
the console finish panel.

13. Remove the headlight switch
knob and bezel.

14. Removethe six instrumentfin
ish panel retaining screws and re
move the instrument finish panel
Fig. 6.

15. Remove the five ignition
switch and radio access panel re
taining screwsand removethe radio
accesspanels.

16. Remove the ignition switch
wiring connector retaining nut.

LOCK PILLAR
WINDLAC E

FIG. 2-Quarter Trim Panel

N1031 -c

FIG. 3-Body Side Interior Mouldings
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SUPPORT
NO.

COLOR
ONE END OPPOSITE END

1 Green Plain
2 Green Green
3 Green Blue
4 Plain Plain
5 Red Plain

FIG. 4-Headlining Installation

SIDE FRONT TACKING STRIP

/
iJ.

HEADLINING ASSEMBLY

* STAPLES

- SIDE REAR TACKING STRIP

SIDE RAIL TACKING STRIP

VIEW A

N 1342-A

ing retaining screws.
28. Disconnect the clock wiring

connectors and remove the clock
housing.

29. Remove the three screws re
taining the Instrument panel and
console moulding and remove the
moulding.

30. Removethe right radio access
panel retaining screw and remove
the accesspanel.

31. Remove the windshield inte
rior moulding retainer screws and

remove the windshield interior
mouldings.

32. Remove the three retaining
screws from each side cowl panel
and removethe side cowl panels.

33. Remove two bolts from the
steering column face plate support
bracket and two bolts from the face
plates.

34. Remove two bolts from the
uppersteeringcolumn supportbrack
et.

35. Position the steering column

downward and cover it to prevent
scratchingthe finish.

36. Remove the four air condi
tioning unit grille retaining screws
and removethe grille.

37. Remove two air conditioning
duct retaining screws and position
the duct towards the firewall.

38. Disconnect the speedometer
cable from the speedometer.

39. Remove the two instrument
panel retainingscrewslocatedat the
center inside of the upper cowl.

18-4

FRONT STAPLES
HEADLINING SUPPORT COLOR CHART

NO. 5

ASSEMBLY

REAR TACKING STRIP
* STAPLES

REAR OUTER

REAR LOWER

160 STAPLES REQUIRED-28 AT HEADER, 36 ALONG

EACH SIDE RAIL, AND 60 AT BACK WINDOW
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FILLER PAD TRIM CEMENT CLIP UPPER MOULDING
PAD RETAINER

FIG. 5-Instrument Pone
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INSTRUMENT PANEL MOULDING COVER INSTRUMENT PANEL UPPER MOULDING

FINISH PANEL

REAR MOULDING

ASSIST

GLOVE COMPARTMENT

FIG. 6-Console and Finish Mouldings

CONSOLE FRONT MOULDING

CONSOLE LOWER EDGE MOULDING

GLOVE COMPARTMENT DOOR

VIEW AA
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40. Remove the radio speaker
four wing nuts.

41. Removethe windshield wiper,
washerandleft and right air control
assemblybracket retaining screws.

42. Remove the one left instru
ment panel-to-pillar retaining bolts.

43. Disconnect the defroster
hosesfrom their nozzlesand discon
nect the instrument panel wiring
connectors.

44. Remove the instrument panel
and place it on a bench.

45. Remove the upper right in
strumentpanel padretainingmould
ing.

46. Remove the eight instrument
cluster retaining screwsandposition
the cluster toward thecenterto pro
vide accessto the left end pad re
tainer moulding retaining screws.

47. Remove the left end pad re
tainer moulding.

48. Remove the six speakergrille
retaining nuts and remove the
speakergrille.

49. Pull the pad free from the ad
hesiveand removethe pad.

INSTALLATION

1. Clean old adhesivefrom the in
strumentpanelsurface.

2. Apply adhesive to the instru
ment panel and position the new in
strument panel pad in place.

3. Staple the pad to the pad re
taining strips.

4. Install the radio speaker grille.
5. Install the left end pad retainer

moulding.
6. Position the instrument cluster

on the instrument panel and install
the eight retaining screws.

7. Install the upper right instru
ment panel pad retainer moulding.

8. Carefully position the instru
ment panel assemblyin the car.

9. Connect the wiring connectors
and connect the defrosterhoses to
their outlet nozzles.

10. install the two instrument
panel retaining screwsat the center
inside upper cowl.

11. Connect the speedometerca
ble to the speedometer.

12. Install the radio speaker.
13. Install the windshield wiper,

washer and air control assembly
bracket.

14. Install the two upper instru
ment panel retaining screws from
the upper outer cowl opening.

15. Install the left and right in
strumentpanel to side cowl bracket
retaining screws.

16. Position the console on the

floor and to the instrumentpanel.
17. Install the console rear re

tainer.
18. Install the left and right con

sole rear lower moulding retainers.
19. Install the console-to-instru

ment panel retaining screws.
20. Install the right lower finish

panel.
21. Install the right lower pad re

tainer moulding.
22. Install the right radio access

panel.
23. Install the right side front con

sole moulding retainer.
24. Install the right side front con

sole moulding.
25. Install the air conditioning

duct.
26. Install the air conditioning

grille and retaining screws.
27. Install the left and right side

cowl panels.
28. Install the two bolts retaining

the instrumentpanel to the steering
column support bracket.

29. Install the steering column
face plate support bracket four re
taining bolts.

30. Install the steering column
movableface plate and adjust.

31. Install the left radio access
panel.

32. Install the left lower extension
finish panel.

33. Install the left front console
moulding retainer.

34. Install the left front console
moulding.

35. Install the instrument cluster
and consoleupperleft moulding.

36. Install the ignition switch and
accesspanel and connectthe switch
wiring connector.

37. Install the left lower finish
moulding cap.

38. Connect the clock wiring and
install the clock housing assembly.

39. install the windshield wiper
and air control knobs.

40. Install the console rear upper
moulding.

41. Connectthe consoleaccessory
switch wiring connectorsand install
the console finish panel.

42. Install the instrument finish
panel.

43. Install the air conditioningand
heatercontrol knobs.

44. Install the headlight switch
bezel and knob.

45. Connectthe batteryand check
the instruments and controls for
proper operation.

46. Install the outer cowl panel
and windshield wiper bezels.

47. Install the windshield wiper
arms and blades.

48. Install the windshield interior
garnish mouldings.

49. Install the rear seat cushion.
50. Install the front seatand track

assembliesand connectthe seatcon
trol wiring connectors.

CARPETS
1. Removethe right and left quar

ter arm rests.
2. Remove the rear seat cushion

from the car.
3. Removethe right and left front

seat and seat track assembliesfrom
the car.

4. Remove the seat belt anchor
bolts and removethe seatbelts.

5. Removethe right and left door
scuff plates and remove the clips
from the door sill pinch welds.

6. Removethe right and left cowl
trim panels.

1. Unsnap the console right and
left side mouldings Fig. 6.

8. Remove the console right and
left side moulding retainers.

9. Remove the carpet retaining
screws andremove the carpet from
the car Fig. 7.

10. Positionthe carpetto the floor
pan and cementit in placewith trim
cementC2AZ-19C525-A Fig. 7.

11. Install the carpet retaining
screws Fig. 7.

12. Install the consoleside mould
ing retainersand mouldings.

13. Install the right and left cowl
trim panels.

14. Install the clips on the door
sealpinch weld and install the door
scuff plates.

15. Install the seatbelts.
16. Install the front seat and seat

track assemblies.
17. Install the rear seat cushion

and the right and left quarterarm
rests.

LANDAU TOP
REMOVAL

1. Remove the roof side quarter
ornamentand helt moulding as de
scribedin Section 17-2.

2. Remove the back window side
and top mouldings.

3. Remove the windshield see
Section 17-3.

4. Remove the sealer from the
drip rails coveringthe top cover side
retainersand rivets.

5. Using a 0.128-0.132inch diam
eter drill, remove the pop rivets
which attach the retainer strips to
the right and left drip rails Fig. 9.
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Remove the retainer strips, and
clean the sealer from the drip rails.

6. Remove all top cover retaining
staples,screwsand clips andremove
the cover Fig. 9.

7. If necessary to remove the
cover pad from the roof, clean all
old sealer from the roof panel.

8. Remove all old sealer and/or
cementfrom the roof panel anddrip

rail areas with naphthasolvent or
equivalent. It is extremely impor
tant that the entire roof and drip
rails are thoroughly cleaned.Also,
use extreme safety precaution
while usingnaphthaor equivalent.

PAD INSTALLATION

Carefully locate and cement the
center and side pads to the left
panel. Adhesive should be applied
to an area about 3/8-inch wide on
the outside edgeof the pads and to
the correspondingarea of the pad
as shown in Fig. 8. After the pad
is installed, trim off any excessma-
terial.

COVER INSTALLATION

It is recommendedthat the ½ -

inch oval headblind rivet Part No.
378906-SPop Rivet be substituted
for the staples.

The ½-inch oval head blind rivet
Part No. 378906-SPop Rivet and
installing pliers Mfg. PartNo. PRP
26-A can be procured from: Pop
Rivet Division, UnitedShoe Machin
ery Corporation,Sheldon, Connecti
cut or from their local distributor.

Seal all unused holes with AB
19560-A Sealer. Seal staple holes
with C1AZ-19627-A pressuresensi
tized tape.

1. Carefully position the outside
cover on the pad and roof panel.
Centerpunch marks, fore and aft,
havebeenprovided in the cover for
centering purposes. Use adhesive

18-8
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FIG. 7-Carpet Installation

FIG. 8-Landau Top Cover Pad Installation
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before installing. With the cover
draping freely, a heat lamp appli
cation will remove the wrinkles.
Do not overheat the cover.

2. Apply trim cement aroundthe
edges of the cover and using a
0.128-0.132 inch drill, pierce the
vinyl material and drill twenty eight
holes at the approximate locations
of the sealed staple holes. Install
pop rivets in eachhole.

3. Position both drip rail retainers
and, using the samedrill referred to
above,piercethe vinyl at eachof the
holes. Install the pop rivets from
the undersideof the drip rail.

4. Repeatthe riveting at the back
window and along the belt line.

5. Trim excesscovermaterial from
aroundthe entire perimeter.

6. Apply sealer C3AZ-19562-A
for white tops or sealer C3AZ-
15962-Bfor black or darkercolored
tops over the entire surfaceof the
drip rail retainers.With the drip rail
properly sealed, a minimum depth
of ½ inch should beretainedfor ade
quate water drainage.Place mask
ing tapeon thecoverassemblyfor
the entire length of the drip rail
before applying sealer.After sealer
hasbeenapplied, removethe tape.
Refer to Fig. 9.

7. Install five flange clips along
each side of the rear window Fig.
9.

8. From the undersideof the roof
panel, pierce the roof outside rear
center moulding retainer holes. In
stall the roof outside mouldings, ex
ercising care to ascertain that all
holes are adequatelysealed.

9. Locateandinstall the roof quar
ter outside ornaments and belt
mouldings.

C2AZ-19C525-A to cementthe coy- pinchweld flangesFig. 9. 10. Install the windshield seePart

er at the header and back window Thecovershould bewrinkle free

D
VIEW E

D

ADHESIVE

DD

FIG. 9-Landau Top Cover Installation
R1 171 -C

17-3.
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o POWER SEATS
DESCRIPTION AND OPERATION

The power seat mechanismcon-
sists of a reversible electric motor,
control switch, motor control relay,
gear housing and screw shaft, and
two solenoidactuatednuts.

The gearhousingand screw shaft
consistsof a driving worm gear and
a driven gearwhich rotatesthescrew

shaft.The driving worm gear is con-
nected to the motor by a rubber
coupling,

The horizontal and vertical nut
and solenoid assembliesare meshed
to the screw shaft and connectedto
the seattrack assembly.

The horizontal and vertical nut
and solenoidassembliesareidentical

in construction.Eachassemblycon
sists of an internally threadednut
coupled with a locking solenoid.
When the solenoid is energized,the
internally threadednut is locked by
the solenoid pawl ball engaginga
notchon the nut. As the screw shaft
is rotated through the locked nut,
the nut and solenoid movealong the
shaft and move the seattrack.

B RECLINING SEAT
DESCRIPTION AND OPERATION

The reclining seatmechanismcon-
sists of a seat actuatorand control
cable assemblyand a seat-adjusting
handle. The seatactuator is located
in the seatback. It is connectedto

the adjusting handle, located at the
seatback right side pivot, by a con-
trol cable which is routed through
the seatback Fig. 4.

The seat backreclining operation
is controlled by the adjusting han-

dle. When the handle is raised, the
control cablereleasesa clutch in the
seatactuator, allowing the seatback
to recline. When the handle is re
leased,the clutch engagesand locks
the actuator, thereby locking the
seatback in position.

B DIAGNOSIS AND TESTING
SEAT WILL NOT OPERATE

If both front seats are power op
erated and one seat is inoperative,
the sourceof trouble is betweenthe
junction block and the inoperative
seatmechanism.

1. Disconnect the red-blue stripe
and the black wires, under the seat,
which lead to the junction block un
der the consolepanel.

With a self-powered test light
check the black wire to see if the
system is properly grounded. If the
black wire is not grounded, remove
the console panel see Part 17-3
and check the connections at the
junction block, and repair as neces
sary.

2. Check the red-blue stripe wire
for voltage. If voltage is not avail
able, use a voltmeter to check both
terminals of the circuit breakerlo
catedin the fusepanel. If voltage is
available on both sides of the cir
cult breaker, remove the console
panel and check the terminal of the
junction block for voltage. If voltage
is available at this point, repair or
replace the wire between the junc
tion block and the seatassembly.If

voltage is not available at the junc
tion block, repairor replacethe wire
from the circuit breakerto the junc
tion block.

If voltage is available at only one
terminal of the circuit breaker, re
place the circuit breaker.

3. If voltageis availableat the red-
blue stripe wire, under the seat as
sembly, check the connectionsfrom
the red-blue stripe wire to the seat
relay for brokenor loose wires. Re
pair or replace the wires as neces
sary. If the wires are all right, check
the black wire at the motor for
proper connection.

4. Separatethe seatcontrol switch
wire connectorsenough to insert a
voltmeter test leadand still leavethe
wire connectorfunctional.Check for
battery voltage at the black-white
stripe wire. If voltage is not avail
able, repair or replace the black-
white stripe wire.

Connecta voltmeter from each of
the switch terminals to ground and
operatethe switch. If voltage is not
available at any one of the switch
terminals when the switch is oper
ated, replacethe seatcontrol switch.

5. Separate the motor green wire
at the connector. Operate the seat
control switch and test the relay
greenwire for voltage. Repairor re
place the relay, wires, or motor.

MOTOR RUNS BUT SEAT DOES
NOT MOVE

Check for the following:
1. Loose or broken motor cou

pling.
2. Defective seat regulator worm,

gear, or screw shaft.
3. Broken or loose wires from

control switch to solenoid.
4. Defective solenoid and nut as

sembly.

SEAT MOVES IN ONE
PLANE ONLY

Checkfor the following:
1. Connecta voltmeter from each

of the switch terminals to ground,
and operatethe switch. If voltage is
not available at any one of the
switch terminals when the switch is
operated, replacethe switch.

2. Check the inoperative circuit
solenoid and limit switchesfor prop
er operation.
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0 REMOVAL AND INSTALLATION

POWER SEAT MECHANISM

REMOVAL

1. From under the car, remove
the seat track retaining nuts and
washers from the 4 studs. Discon
nect the wires under the seatwhich
lead to the junction block and re
move the seat assembly.

2. Place the seat assembly on a
clean work area and remove the
front seattrack shields and the four
bolts retaining the seattrack to the
seatassembly.Disconnectthe wires
at the seat control switch and re
move the seat track mechanism.

INSTALLATION

1. Connect the control switch
wires andplacethe seattrackmecha
nism in position on the seat assem
bly. Install the retaining bolts.

2. Install the front seat track
shields.

3. Place the seat assemblyin the
carand install the washersand nuts
on the studs which retain the seat
track to the floor panel.Connectthe
seatwires to the junction block wir

ing harness.Test the seat assembly
for proper operation.

MOTOR

1. Removethe two nutsandwash
ers retaining the motor to the drive
assemblyandremovethe motor. Re
move the rubber coupling from the
motor shaft. Transpose the new
motor leads for the defective motor
leads.

2. Install the rubber coupling on
the motor. Place the motor on the
drive assembly,making surethat the
rubber coupling is properly installed
on the drive gear shaft, and install
the motor retaining nuts with wash-
ers.

SEAT TRACK

1. Working under the car, remove
the seat track retaining stud nuts
and washers.Then remove the seat
assemblyfrom the car and place it
in a clean work area.

2. Remove the screws which re
tain the seat track assembly to the
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seat cushion, and remove the track
assembly.

3. Disconnect the seattrack brace
and latch releaserod from the track
being replaced, and connect these
parts to the new track.

4. Loosely install the track-to-
floor retaining studs in the seat
track assemblyFig. 1.

5. Install the track assembly on
the seat cushion, and tighten the
screws.

6. Position the seatin the car and,
working under the car, install the
washers and nuts on the retaining
studs.

FRONT SEAT

REMOVAL

From underneaththe car, remove
the seattrack retainingstud nuts and
washers. Remove the seat assembly
from the car and placeit on a clean
work area.

INSTALLATION

Adjust the seat stops as required.
Place the seat assembly in the car
and install the nuts and washerson
the studs that retain the seat tracks
to the floor panel.

REAR SEAT BACK

1. To remove the rear seat back,
first remove the rear seat cushion.
Remove the two screwsthat retain
the bottom edgeof therearseatback
to the body Fig. 2.

2. Lift the bottom of the seatback
slightly outward to allow the hanger
wire to clear the retaining brackets.
Remove the rear seat back.

3. Position the seat back so that
the hanger wire engagesthe retain
ing brackets.

4. Install the lower retaining
screws.

5. Install the rear seatcushion.

REAR SEAT BACK CENTER
ARM REST

1. Lower the arm rest and remove
the two screws attaching the arm
resttrim flap to the packagetray.

2. Remove the arm rest hinge
screwsand remove the arm rest.

3. Position the arm rest in place
and install the hinge attaching
screws.

4. Position the arm rest trim flapR1213-A to the packagetray and install the
two attachingscrews.FIG. 1 -Seat Track Installation
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ADJUSTING ACTUATOR AND
CABLE ASSEMBLY

REMOVAL

1. Removethe six seatbackshield
retainingscrewsand removethe seat
backshield.

2. Remove the spring retainers
from the lower endsof the headrest
stabilizerrods and removethe head
rest.

3. Remove the adjusting handle
spring retainer and pull the handle
off its shaft. Remove the speedclip
which retains the control cable end
to the adjusting handle Fig. 3 and
disengagethe control cable end to
the adjusting handle Fig. 3 and
disengagethe control cable from the
adjusting handle.

4. Unsnap the pivot side outer
coverfrom the pivot side outer cover
retainer Fig. 3.

5. Remove the pivot side outer
cover retainer attachingnuts Fig.
3 and rotate the retainer clockwise
sufficiently to gain access to the
cable retaining clips.

6. Loosen the two retainer clip
screws and disengage the control
cable from the seatbackpivot Fig.
3.

11. Remove the roll pin from the
actuator cylinder assembly at the
hinge and remove the seatback as
sembly from the car.

12. Place the seat back assembly
on a bench. Straightenthe trim re
taining tabs. Cut the hog rings at
the top of the seat back trim and
pull the trim coveraway far enough
to exposethe actuator cylinder.

13. Remove the clevis pin from
the upper actuatorrod. Removethe
hog rings which retain the cable as
sembly to the springs and remove
the actuatorassemblyfrom the seat
back.

INSTALLATION

1. Position the actuator assembly
on the seat back spring assembly
mounting brackets and insert the
clevis pin in the upper actuatoras
sembly rod. Install the self locking
pin on the clevis pin. The metal
spacer located between the control
cable mounting bracket and the ac
tuator lower mounting hole extends
the over-all length of theactuatorto

Ri 169-B provide for ease of installation. The
spacermust remainintact during in
stallation of the actuator.

2. With the actuator lower hole
properly aligned with the mounting
bracket,insertthe retainingpin from
the open side of the hole. If a new
actuatorassemblyis being installed,
the metal spacerwill be driven out
of the hole.

3. Position the cable assemblyto
the springs and install the two re
taining hog rings.

and remove the

8. Remove the seat back stops
Fig. 4.

9. Cut the hog rings from the seat
back lower flap.

10. Remove the cotter pin and
removethe hinge retainingpins from
the seatback hinges.
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FIG. 2-Rear Seat and Arm Rest Installation

screws Fig. 4
guide plate.

BOWDEN CABLE RETAINER CLIP 610A46

SCREW #1O-24x3/8’

I
PIVOT SIDE OIJTER

COVER RETAINER 616

7. Remove the headreststabilizer
rod upperright guide plate retaining FIG. 3-Seat Adjusting Handle and Side Pivot-Disassembled
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4. Positionthe seatbacktrim over
the tabs. Bend the tabs down and
install new trim retaining hog rings.

5. Install the headrest stabilizer
rod upper guide plate.

6. Position the seat back assembly
to the seat cushion hinge assembly
and install the roll pin which retains
the lower actuator rod to the seat
hinge.

7. Install the seat back hinge re
taining pins and cotter pins.

8. Install new hog rings to retain
the trim cover bottom flap.

9. Install the seat back stops.
10. Install the control cable under

CABLE RELEASE
CLEVIS PIN

VIEW B

SPRING PIN*

the two retainingclamps on the seat
back pivot.

11. Position the control cable end
on the adjusting handle and install
the speedclip cable retainer.

12. Install the pivot side outer
cover retainer.

13. Install the adjusting handleon
the adjusting handle shaft.

14. Adjust the control cable, if
necessary, and tighten the cable
clamps.

15. Install the pivot side outer
cover.

16. Position the headrest on the
seat back assembly and install the

headreststabilizer rod lower spring
retainers.

17. Position the seat back shield
on the seatbackand install the seat
back shield retaining screws.

ADJUSTING ACTUATOR CABLE
REMOVAL

1. Removethe six seat backshield
retaining screwsandremovethe seat
back shield.

2. Remove the spring retainers
from the lower ends of the headrest
stabilizerrods and removethehead
rest.

3. Remove the adjusting handle
spring retainer and pull the handle
off its shaft. Remove the speedclip
which retains the control cable end
to the adjustinghandle Fig. 3 and
disengagethe control cable from the
adjusting handle.

4. Unsnap the pivot side outer
coverfrom the pivot side outercover
retainerFig. 3.

5. Remove the pivot side outer
cover retainer attaching nuts Fig.
3 and rotate the retainer clockwise
sufficiently to gain access to the
cable retaining clips.

6. Loosen the two retainer clip
screws and disengage the control
cable from the seatbackpivot Fig.
3.

7. Remove the headreststabilizer
rod upperright guide plate retaining
screws Fig. 4 and remove the
guide plate.

8. Remove the seat back stops
Fig. 4.

9. Cut the hog rings from theseat
back lower flap.

10. Remove the cotter pins and
removethe hinge retainingpins from
seat back hinges.

11. Removethe roll pin from the
actuator cylinder assembly at the
hinge and remove the seatback as
sembly from the car.

12. Place the seat back assembly
on a bench. Straightenthe trim re
taining tabs. Cut the hog rings at
the top of the seat back trim and
pull the trim cover away far enough
to exposethe actuator cylinder.

13. Remove the hog rings which
retain the cable assembly to the
springs.

14. Remove the actuator-to-cable
releaseclip Fig. 5.

15. Openthe split end of the cable
release pin and remove the cable
Fig. 5.

16. Manually disengage the ac
tuator clutch by forcing the release
pin from right to left and retain the
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SEAT

SEAT BACK ASSEMBLY

FIG. 4-Seat Back Shield and Headrest Assembly

VIEW A

FIG. 5-Seat Actuator and Control Cable Assembly
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SCREW
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HOG RING

SEAT BACK SHIELD RETAINER

RING

TABS

ORNAMENT
SHIELD AND

VIEW AA VIEW BB

MOULDING SCREWS

VIEW CC

RETAINER

ADHESIVE

R1052-D

FIG. 6-Front Seat Back and Cushion Trim Assembly
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pin in the openposition by inserting
the blade of a screwdriver Fig. 5,
View A in the exposedslot to the
right of the pin.

17. Removeand discardthe cable
releasepin.

INSTALLATION

1. Install a new cable releasepin
and remove the screwdriver which
is used to hold the clutch open.

2. Position the new cable into the
releasepin and bend the releasepin
slot closed.

3. Install the cable release clip
Fig. 5.

4. Position the cable to the seat
spring elements and retain it with
two hog rings.

5. Position the seatbacktrim over
the tabs. Bend the tabs down and
install new trim retaining hog rings.

6. Install the headrest stabilizer
rod upper guide plates.

7. Position the seatback assembly
to the seat cushion hinge assembly
and install the roll pin which retains
the lower actuator rod to the seat
hinge.

8. Install the seat back hinge re
taining pins and cotter pins.

9. Install new hog rings to retain
the trim cover bottom flap.

10. Install the seat back stops.
11. Install the control cable under

the two retaining clamps on the seat
back pivot.

12. Position the control cable end
on the adjusting handle and install
the speed clip cable retainer.

13. Install the pivot side outer
cover retainer.

14. Install the adjusting handleon
the adjusting handleshaft.

15. Adjust the control cable, if
necessary, and tighten the cable
clamps.

16. Install the pivot side outer
cover.

17. Position the headreston the
seat back assembly and install the
headreststabilizer rod lower spring
retainers.

18. Position the seat back shield
on the seatbackand install the seat
back shield retaining screws.

FRONT SEAT CUSHION COVER
1. Removethe seatassembly,and

then removethe cushionside shields
and seattrack assembly.From each
side of the seat, remove the seat
backretaining pin and retainer,and
then removethe seat back.

plates and removethe hog rings re
taining the seatcushioncover to the
spring assembly Fig. 6. Separate
the bottom facing from the cushion
cover top rear panel, and allow the
facing to remain cemented to the
foam rubber pad. Removethe cush
ion cover.

3. Inspectthe pad and spring as
semblies, and repair or replace as
necessary.

4. Transfer the listing wires to the
new cover.

5. Place the new cover assembly
over the pad and seatspring assem
bly and secureit to the front bolster
wire with hog rings. Apply cement
to the bottom of the cushion cover
top rear panel and to the old facing
which was left cemented to the
foam rubber pad.

6. Secureeachside bolster wire to
the seat spring assembly with hog
rings.

7. The front and side edgesof the
cover assemblycan now be secured
to the bottom of the spring assembly
with hog rings as shown in Fig. 6.

8. Secure the rear edge of the
coverassemblyto the bottom of the
spring assemblywith hog rings.

9. Install the two scuff plates on
the cushion.

10. Install the cushionside shields,
seat back, and seat tracks. Install
the seat assembly.

FRONT SEAT BACK COVER

1. From each side of the seat,
remove the seatback pivot arm re
taining pin and retainer, and then
remove the seat back. Remove the
two seatbackstops, seatbackpivot
arm covers, and remove the shield
and moulding assembly from the
seatback Fig. 7. Removethe hog
rings from the seat back assembly,
bend the tabs up on the seatback,
and remove the seat back cover.
Inspect the pad and spring assem
blies, and repair or replace as nec
essary.

2. Transfer the listing wires to the
new cover.

3. Place the new cover over the
pad and spring assembly,and with
hog rings, secure the cover to the
bolster wire Figs. 6 and 8.

4. Pierce the cover over the side
and bottom retaining tabs,and bend
the side retaining tabs toward the
center of the seat.
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WASHER NUT

BOLT

DRIVER SIDE
VIEW AA

SEAT TRACK

R1211-A

2. Remove the seat back scuff FIG. 7-Front Seat Back Installation
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5. Pull the lower rear edgeof the
cover over the bottom of the spring
assembly,and secureeach side with
hog rings Figs. 6 and 8.

6. Pull the lower front edge of
the cover over the bottom of the
spring assembly,and secure to the
lower rear edge of the cover with
hog rings on each side Figs. 7 and
8. Secure the lower listing of the
cover assemblyto the spring assem
bly with hog rings, pierce the cover
over the bottom retaining tab, and
bend each tab towardthe top of the
seat.

7. Securethe top rearedgeof the
cover assemblyto the spring assem
bly with hog rings.

8. Install the seatback panel with
the retaining clips, the seat back

pivot arm covers, and the two seat
stopsto the seatbackassembly.

9. Connect the seat back to the
seat cushion and install the pivot
arm retainersand retaining pins.

REAR SEAT CUSHION COVER

1. Raisethe front of the rear seat
cushion and lift the cushion assem
bly from the car. Place the cushion
on a clean work area. Remove the
hog rings retaining the cover to the
spring assemblyFig. 9.

2. Inspect the pad and spring as
semblies, and repair or replace as
necessary.

3. Transfer the listing wires to the
new cover.

4. Place the new cover assembly
over thespring and pad assemblies.

Attach the cover at each centerbol
ster wire with six hog rings.

5. Carefully turn the cushion up
side down and with 87 hog rings
attach the cover to the bottom of
the spring assembly Fig. 9. In
stall the seatcushion in the car.

REAR SEAT BACK COVER

1. Remove the rear seat cushion.
Removethe two screwsretainingthe
bottom edgeof the seatback to the
body Fig. 2 and remove the as
sembly from the car. Place the seat
back assemblyon a clean work area.

2. Removethe hog rings retaining
the cover to the spring assembly
Fig. 9 and removethe cover. In
spect the pad and spring assemblies,
and repair or replace as necessary.
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FIG. 8-RPO Front Seat Back Trim
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HOG RINGS 4, ALONG BOLSTER

LOWER HINGE FLAP

HINGE ASSEMBLY

HOG RINGS
15, ALONG TOP
12, ALONG BOTTOM
6, ALONG OUTSIDE EDGE
7, ALONG INSIDE EDGE

BOLSTER WIRE’
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ARM REST

6,
HOG RINGS

RINGS
30, FRONT

HOG RINGS’

R1053-D

FIG. 9-Rear Seat Back, Cushion and Arm Rest Trim
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3. Transferthe listing wire to the along the top, sides,and bottom of REAR SEAT BACK CENTER
new cover, the spring assemblywith 44 equally ARM REST TRIM

4. Place the cover over the pad spacedhog rings Fig. 9. The outer trim cover of the rear
seat back center arm rest is held

andspring assemblies.Turn the seat 5. Install the seat back assembly to the basewith 24 staplesas shown
upside down and attach the cover and the rear seatcushion. in Fig. 9.
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fl DESCRIPTION AND OPERATION

The Thunderbird convertible top
is lowered into and erectedout of
the luggagecompartment.The cycles
are automaticwith the exceptionof
manually locking or unlocking the
windshieldheaderclamps and open
ing or closing the rear window. The
top operation is divided into two
cycles, Top RetractCycle and Top
Erect Cycle.

The Top Retract Cycle is divided
into six operationi, Deck Lid Un
lock, Deck Lid Open, Upper Back
Panel Erect, Top Retract, Deck Lid
Close, and Deck Lid Lock. The Top
Erect Cycle is divided into six oper
ations, Deck Lid Unlock, Deck Lid
Open,Top Erect, Upper Back Panel
Retract, Deck Lid Close, Deck Lid
Lock.

Hydraulic pressureis usedto raise
andlower both the top and the deck
lid Fig. I. The hydraulic pressure
is producedby a reversible-electric
motor and pump assembly and the
top and deck lid linkages are actu
ated by the hydraulic cylinders.

TOP

Three electric-solenoid valves are
placed in the hydraulic lines to con
trol the flow of fluid to the desired
cylinders.

The decklid is unlockedandlock
ed by jack screwsFig. 2. A rever
sible-motoris usedto operatethe two
jack screwsthroughdrive cables.

The upperback panel is extended
and retractedby a motor and trans
mission mountedto the deck lid.

The deck lock screw motor and
upperbackpanelmotor areprotected
by a 15-amperecircuit breakerin the
ground circuit. The top and deck
motor and pump and the entire
circuit is protectedby a 60-ampere
circuit breaker in the feed circuit
Fig. 6.

All circuits are protectedby non-
cycling circuit breakers. This type
of circuit breakerwill not resetitself
until the control switch is released
or the short circuit removed.

The power is supplied to the mo
tors and solenoidsthrough eight re
lays six of which aredouble-contact

relays.The double-contactrelaysare
used to close the power supply cir
cuit to both a motor and the related
solenoids or the armatureand field
windings in the shunt-woundupper
backpanel motor.

The instrument panel top control
switch activates the top assembly
Fig. 3. A neutral switch relay is
used to preventtop operationunless
the transmission selector is placed
in the neutral or park position. The
ignition switch must be in the ON
or ACC position and the neutral
switch closedto energizethe neutral
switch relay, and close the control
switch circuit.

The top mechanismoperation is
controlled by seven limit switches.
These switches, actuated mechani
cally by the various panels or link
age,completethe supply circuit from
the top control switch to the control
relay coil windings. The switch lead
wires may be color codedviolet and
yellow, or red, white and yellow at
the switch itself. However, the wire
colors between connectors are as
indicated in the circuit diagrams
Fig. 3 through 14.

A luggage compartment light is
mounted on the deck lid and is on
wheneverthe deck lid is unlocked.
The power source for this light is at
the cigar lighter socket terminal in
the console. The lower contacts of
the luggage compartment door
closed or deck closed limit switch
control the function of the light
Figs. 3 through 14.

TOP RETRACT CYCLE

DECK LEFT LIFT CYLINDER

This cycle startswith the top in
the erectedposition and the deck lid
closed and both locked. The top is
manually unlocked, the rearwindow
unfastenedand rolled, and the top
control switch is pressedand held.

N1058-C The transmission selector must be
in the Neutral or Park position for
top operation.FIG. 1 -Hydraulic System
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DECK UD UNLOCK

With the top control switch in
the top down position, currentflows
from the tOp control switch, through
the upper back panel retract limit
switch, the deck open limit switch
L.H., and the deck unlock relay
coil to ground. The deck unlock re
lay coil is energized,closing the re
lay contacts which complete the
power circuit from the 60-ampere
circuit breaker, through the 15am-
perecircuit breakerto the decklock
motor. The motor is energizedand
the deck lid is unlocked.

DECK LID OPEN

As soon as the deck lid is un
locked, the deck closed limit switch
contactsare respositioned.The cur
rent now flows from thr top control
switch through theupperbackpanel
limit switch through the deck open
limit switch L.H., through the deck
closed limit switch and the deck
openrelay coil to ground. This closes
the deck open relay multiple con
tacts which completethe power cir
cuits from the 60-ampere circuit

breaker to the top-deck motor and
the deck solenoid valve.

The deck solenoid valve is ener
gized and the properhydraulic lines
are openedto the deckcontrol cyl
inders. At the same time, the top-
deckmotor is energizedandthedeck
lid is opened.Deck locks continue
to operate until the deck is com
pletely open.

UPPER BACK PANEL ERECT
When the deck lid is completely

open, the plunger of the deck open
limit switch L.H., is depressedand
the switch contactsare repositioned.
The currentnow flows from the top
control switch, through the deck
open switch L.H., the upper back
panel limit switch, and the upper
backpanelerectrelay coil to ground.
The relay contacts close and the
power circuit is completedfrom the
60-amperecircuit breaker, through
the 15-amperecircuit breakerto the
upperback panel motor. The motor
is energized and the upper back
panel is erected.

TOP RETRACT
The current now flows from the

top control switch through theupper
back panel limit switch, the top
down limit switch, andthe top down
relay coil to ground. This closesthe
relay multiple contacts and com
pletesthe power circuits to the top-
deckmotor and the two top solenoid
valves are energizedand the proper
hydraulic lines are opened to the
control cylinders. At the same time
the top-deckmotor is energizedand
the top is lowered into the luggage
compartment.

DECK LID CLOSE
When the top is stowed in the

luggagecompartment,the top down
limit switch is actuated and the
switch contactsarerepositioned.The
current now flows from the top
control switch, throughthe top down
limit switch, the deck closed limit
switch, and the deck close relay coil
to ground. The relay contacts are
closedand the power circuit is com
plete to the top-deck motor and the
deck control solenoid valve.

The deck control solenoidis ener
gized and hydraulic lines are opened
to the deck control cylinders. The
top-deck motor is also energized

N1024E and the deck lid is closed. This ac
tion is interrupted when the deck
lid depressesthe plungeron the deck
closed limit switch.

DECK LID LOCK
At the same time the deck lid is

closing, the deck lock motor is en
ergized.This is accomplishedby the
current flowing from the top down
limit switch through the deck lock
relay to ground. This closes the
relay contacts and completes the
powercircuit to the deck lock motor.
The deck lock motor is energized
until the top control switch is re
leased.

TOP ERECT CYCLE
This cycle starts with the top in

the luggage compartment and the
deck lid closed and locked.

DECK LID UNLOCK
With the top control switch in the

top up position, current flows from
the top control switch, through the
top down limit switch, the right-
hand deckopenlimit switch, andthe
deck unlock relay coil to ground.
The relay is energized,the contacts
are closed, and the power circuit
is completedto the deck lock motor.
The motor is energizedand the lug
gagecompartmentis unlocked.
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DECK OPEN
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AND PUMP ASSEMBLY

FIG. 2-Convortible Top Operating Parts and Locations
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DECK LID OPEN

As soon as the decklid is unlock
ed, the deck closedlimit switch con
tacts are repositioned.Now the cur
rent flows from the deck open limit
switch R.H., throughthe deckclosed
limit switch, andthedeckopenrelay
to ground. The relay multiple con
tacts close the power circuits to the
deck solenoidvalve andthe top-deck
motor arecompleted.The decksole
noid valve is energizedand the hy
draulic lines are openedto the deck
hydrauliccontrol cylinders. The top-
deck motor is energized and the
deck lid is opened. The deck lock
motors will continue to run until
deck is completely open.

TOP ERECT

When the deck lid is completely
opened, the deck open limit switch
R.H. plunger is depressedand the
switchcontactsarerepositioned.The
currentnow flows from the top con
trol switch, through the deck open
limit switch R.H., the top up limit
switch, and the top up relay to
ground. The relay multiple contacts
are closed and the power circuits
are completedto the top deck motor

and the two top control solenoid
valves. The two top control solenoid
valves when energizedopen the hy
draulic lines to the top hydraulic
control cylinders; at the same time
the top-deck motor is energizedand
the top is erected.

UPPER BACK PANEL RETRACT

As soon as the top is in the full
up position, the top up limit switch
contacts are repositioned.This per
mits the currentto flow from the top
control switch through the upper
back panel limit switch, the top up
limit switch, and the upper back
panel retract relay to ground. The
relay contacts close, completing the
power circuit to the upper back
panel motors and the upper back
panel is retracted.

DECK LID CLOSE

As soon as the upper back panel
is retracted, the upper back panel
limit switch is actuated and the
switch contacts are repositioned.
This stops the upper back panel
motor. The current now flows from
the top control switch, through the
upper back panel limit switch, the
deck closed limit switch, and the

deck closerelay to ground.The deck
close relay multiple contacts close
and the power circuits are complete
to the deck control solenoid valve
and the top-deck motor. The deck
control solenoid valve and the top-
deck motor areenergizedclosingthe
deck lid.

DECK LID LOCK
At the same time the deck close

relay is activated, the deck loék re
lay contactsare closedandthe deck
lock motor is activated. The deck
lock motor continues to run while
thedecklid is closing. When thedeck
lid closesthedeckclose limit switch
plungeris depressedopeningthecir
cuit to the top and deck motor and
pump. Deck lid movementstops.

The current now flows from the
top control switch throughthe upper
backpanel limit switch to decklock
relay only. The deck lock relaycon
tactswill remainclosedand the deck
lock motor will continueto run with
the locks ratcheting after the deck
is lockeduntil the top control switch
is released.

Releasethe top lock switch. Lock
the windshield top header clamps
and fasten the rear window.

DIAGNOSIS AND TESTING

To properly accomplishdiagnosis
and testing, the convertible top op
erating principles and sequenceof
operationsshould be thoroughly un
derstood. There should also be an
adequate power supply from the
battery.

The most common operational
failures will be due to maladjusted
switches in the control circuit. The
power circuits can be individually
operated,by energizing the correct
power relay by meansof a jumper
wire. The following cautions must
be observed:

1. Do not use an external power
source. Extensive damageto elec
trical components could occur if
an external power source is used.

2. When an individual compo
nent is cycled by meansof a jump
er wire, that component must be
returned to its original position
in the top cycle before proceeding.
If this is not done, damage to the
top, deck, and/or back panels
could occur.

This method is applicable since

it permits bypassing various limit
switches and operating the motors
directly. If bypassinga control cir
cuit operatesthe motor, a continuity
check should be made on the com
ponents of that particular control
circuit. However, before this is at
tempted, the motor relay feed
power circuit circuit breaker 50-
ampere must be checked and it
must be ascertainedthat the motor
is not jammedor stalled.

If bypassing the control circuit is
not effective and no mechanicalfail
ure is evident, a failed relay, a failed
motor, or an open circuit in the
motor feed circuit is indicated. The
relay can be bypassed to test the
motor.

If at any point during the opera
tion of the top, a motor continues
to run after a cycle hasbeen com
pleted, and releasingthe top control
switch does not stop the motor,
there is a probability of a stuck re
lay. Disconnect the battery to stop
the motor; then, replacethe applic
ablerelay.

Before proceeding,themain power
source circuit breaker, the top con
trol neutral relay, and the top con
trol switch should be tested, as they
control the complete top circuit. If
no voltage is available at the top
control neutral relay, the control cir
cuit 10-amperecircuit breakeror the
neutralswitch is at fault. Don’t over
look the hydraulic system. This
system must be operating prop
erly in order to obtain proper
operation of the top.

Sluggish operation of the top o4
deck lid assembliesis often accom
paniedby a loud andirregularpump
noise. Very frequently this is caused
by a low hydraulic fluil level. When
this condition exists, cycle the top
and then check the pump reservoir
for the proper fluid level. The fluid
level should be within ‘/s inch of the
filler plug hole with the decklid and
top in the raisedposition.

Before a systematictrouble-shoot
ing procedure is attempted,a trou
ble-free source of electric current
should be establishedat the top con-



trol switch and the service side of
the 60-amperecircuit breaker. Fig.
2.

POWER SUPPLY CHECK
PROCEDURE

1. Check from the blue wire ter
minal of the 60-amp circuit break
er to ground, using a simple test
lamp, a voltmeter or other appropri
ate test equipment,to determinethat
an adequatevoltage supply is avail
able at this point.

2. Check for full functioning of
the neutral switch and top control
neutral relay by placing the trans
mission selectorlever in neutral and
starting the engine. If any malfunc
tion in this starting circuit is evi
dent, check the circuit and make

repairs.
3. With the starter circuit func

tioning properly, turn the ignition
switch key to the ON or ACC
position and check that an adequate
voltage supply is available at the
violet wire terminal of the top con
trol switch. Use the sameequipment
as in I above.

4. In the event difficulties are en
counteredin the deckunlock and/or
deck lid open phasesof the top re
tract top erect cycle, check the
voltage supply at the bus bar on
the relay panel located back of the
rear seat cushion. Use the same
equipmentas in 1 above.Also check
the voltagesupply at the service side
of the two I 5-amperecircuit break
ers locatedin the samearea.

5. The trouble-diagnosisguide fol

lowing assumesan adequatevoltage
supply, for system operation pur
poses, at the top control switch, bus
bar, and through the 15-amperecir
cuit breakers.

6. When using a self-poweredtest
light for checking limit switches,dis
connectthe switch from the circuit.

TOP RETRACT CYCLE
All checks and tests detailed in

the top retract cycle are to be per
formed with the top control switch
presseddown retract position.
In the event of a stop in the cycle,
release the control switch to avoid
burning out a motor. If jamming is
suspected,do not reactivatethecon
trol switch for over five secondsat
one time until the condition is
cleared.

TROUBLE DIAGNOSIS GUIDE-TOP RETRACT CYCLE-DECK LID UNLOCK FIg. 3

Malfunction Probable Cause Corrective Action

1 NO UNLOCKING ACTION-
DECK UNLOCK RELAY NOT
FUNCTIONING NO
AUDIBLE CLICK.

a Deck unlock relay defective.

b No voltage at the relay orange-
brown terminal,

a Move the top control switch to
the up erect position, listen
for ratcheting of the deck lid
locks. Move the top control
switch to the down position in
termittently and listen for a
click of the deck unlock relay.
If there is no click, removethe
rear seat back cushion and
check for voltage at the orange-
brown wire terminal. If the
terminal is hot, the relay is de
fective. Replace the deck un
lock relay.

b Bypass the relay by meansof a
jumper from the relay terminals
as shown in Fig. 16 to activate
the deck lock motor.

2 NO UNLOCKING ACTION-
DECK UNLOCK RELAY
FUNCTIONING AUDIBLE
CLICK.

a Maladjusted deck closed limit
switch.

b Defective deck lock motor cir-
cuit or motor. Circuit and
motor are inaccessible until
deck is open.

a A maladjusteddeck closedlimit
switch will allow the top and
deck motor and pump to op
erate and apply pressureto the
deck lift cylinders and causethe
lock screwsto bind. Releasethe
top control switch and unlock
the deck lid as outlined in ma!
function 1 b. If this fails, the
deck lid will have to be un
locked mechanicallyas detailed
in Section 2.

b If a jumper is not effective in
activating the deck lock motor,
the deck lid will have to be Un
locked mechanically to gain
accessto the deck lock motor
and complete circuit Section
2.

CONTINUED ON NEXT PAGE
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TROUBLE DIAGNOSIS GUIDE-TOP RETRACT CYCLE-DECK LID UNLOCK Fig. 3 Cqntinued

18-23

Malfunction Probable Cause Corrective Action

3 NO UNLOCKING ACTION-
DECK LOCK MOTOR
RUNNING

a Broken flexible shaft or loose
lock nuts, one or both sides.

a Unlock the deck lid mechani
cally as detailedin Section 2.

4 UNLOCKING ACTION-
DECK LID JUMPS OFF
LOCKS

a A maladjusteddeck closed limit
switch allows the top and deck
motor and pump to operate
early andapply pressureto the
decklid hydraulic cylinders be
fore the locks are clear.

a When the deck lid has been
opened, adjust the deck closed
limit switch.

TROUBLE DIAGNOSIS GUIDE-TOP RETRACT CYCLE-DECK LID OPEN Fig. 4

Malfunction Probable Cause Corrective Action

1 NO DECK OPENING
ACTION-DECK OPEN
RELAY NOT FUNCTIONING

a Defective deck open relay
cycling stops as soon as deck
lid locks clear.

b Defective circuit. Top control
switch thru upper back panel
limit switch, deck open limit
switch L.H. and deck closed
limit switch to yellow-violet
wire terminal on deck open
relay.

c Defective upper back panel
limit switch.

d Defectivedeckopenlimit switch
L.H. The decklid must not be
fully open to avoid reposition
ing of the switch terminals.

e Defective deck closed limit
switch. Deck lid openfor access.

a Check for voltageat the yellow-
violet wire terminal of the deck
open relay. If the terminal is
hot, the relay is defective. Re
place the deck open relay.

b If the yellow-violet wire termi
nal of the deck open relay is
dead,usea jumperto bypassthe
deckopenrelayand activatethe
top and deck motor and pump
and deck control solenoid to
raisethe decklid. Fig. 16.

c With the deck openfor access,
RELEASE THE TOP CON
TROL SWITCH, using a self-
poweredtestlight check for an
open circuit between the red-
green wire terminal and the
oraitgewire terminal of the six
terminalgroup. If the light does
not come on, the switch should
be adjustedbefore deciding it
is defective. Replace the defec
tive upper back panel limit
switch. At this time check the
violet to yellow wire terminals
of the six terminal group, and
the grey to black-blue wire ter
minal of the 4-terminal group.

d TOP CONTROL SWITCH RE
LEASED. Using a self-powered
test light, check for an open
circuit betweentheyellow wire
terminals of switch. If the test
light fails to comeon, the switch
is defective. Also checkthe yel
low wire terminalsof deckopen
limit switch R.H. Replace the
deck open limit switches
found defective.

e TOP CONTROL SWITCH RE
LEASED. Using a self-powered
test light, checkfor an opencir

CONTINUED ON NEXT PAGE
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TROUBLE DIAGNOSIS GUIDE-TOP RET RACT CYCLE-DECK LID OPEN Fig. 4 Continued

Maif unction Probable Cause Corrective Action

1 NO DECK OPENING cuit between the yellow wires,
ACTION-DECK OPEN red wires, and white wires of
RELAY NOT FUNCTIONING the switch. If the test light fails
Continued to come on for any check,

switch is defective. Replacedeck
closed limit switch.

2 NO DECK OPENING a Maladjusted deck closed limit a Raisethe deck lid manually un
ACTION-DECK OPEN, switch. til the deck motor and pump
RELAY NOT FUNCTIONING. become energized. After the
DECK BUMPS UP AND decklid is open,adjust the deck
DOWN ON LOCKS. closedlimit switch.

3 NO DECK OPENING a Defective power circuit to the a A defective power circuit or
ACTION-FUNCTIONING top and deck motor and the defectivemotoror solenoid will
DECK OPEN RELAY. pump or deckcontrol solenoid. prevent the deck opening re

gardless of the relay function
and will be evident when the
relay jumper is applied. The
deck lid must be openedmech
anically to gain accessfor re
pairs Section 2.

b Defective deck lock motor cir- b 1 TOP CONTROL SWITCH
cuit or motor. RELEASED. If the deck lock

motor is not functioning, check
the power circuit for voltage at
the motor red-yellow wire ter
minal. The deck lid should be
open sufficient for accessonly
to avoid respositioningof the
deck open limit switch L.H. If
there is no voltage, repair the
circuit.
2 If the terminal shows volt
age, the motor is defective. Re
place the deck lock motor.

c Broken deck lock flexible c TOP CONTROL SWITCH RE-
shafts. LEASED. With the deck lid

open, check the deck lid lock
shafts and lock nuts. If the
shafts are broken, replace
the shafts. Otherwise tighten
the lock nuts.

d Faulty deck control solenoid d Open the deck lid mechanically
valve or top deck motor and Section 2. Check the solenoid
pump assemblypower circuits, and motor circuits. Repair the

faulty circuit.

e Faulty deck control solenoid e TOP CONTROL SWITCH RE-
valve. LEASED. Open the deck lid

mechanically, sufficient for ac
cess. If thecircuit shows voltage
at blue-redterminalon the valve
and the top deck motor and
pump operatewhen the top con
trol switch is momentarily de
pressedbut there is not action
at the deck opening cylinders,
the solenoid valve is defective.
Replacethe valve.

CONTINUED ON NEXT PAOI



1 DECK OPEN-NO UPPER
BACK PANEL ACTION-
UPPER BACK PANEL ERECT
RELAY NOT FUNCTIONING
NO AUDIBLE CLICK,

b Defectivedeckopenlimit switch
L.H. to upper back panel erect
relay circuit.

d Defectiveupperbackpanel limit
switch.

If defectivecircuits arefound
at this switch after the switch
terminalshavebeenrepositioned
by erection of the upper back
panel, check the red to black
wire terminals of the six-termi
nalgroupandthe Red to Brown-
Green wire terminals of the
four-terminal group.

e Defective power circuit to
upperback panel erectrelay.

a Depressthe top control switch
intermittently while listening for
a click. If there is no click,
check for voltage at the black-
blue wire terminal on the relay.
If the terminal shows voltage,
the relay is defective. Replace
the upper backpanel relay.

b Check out the circuit from the
black-blue terminal on the up
per back panel erect relay con
nector, through the upper back
panel limit switch to the violet
wire terminal on the deck open
limit switch L.H. Repair the

c Loosenthe switch actuator,press
the switch plunger all the way
in and check betweenthe violet
wire terminals on the switch
with a self-powered test light.
If the light does not come on,
the switch is defective. Also
check the violet wire termi
nals of the deck open limit
switch RH. Replacethe defec
tive deck openlimit switches.

d If the circuit check performed
in b above showed an open
circuit at the black-blueto grey
terminals of the upper back
panel limit switch, adjust the
four-terminal section of the
switch. If the adjustment does
not close the circuit, the switch
is defective. Replacethe upper
back panel limit switch.

e Check betweenthe ground and
blue-white wire terminal on the
upperback panel motor. If the
terminal is dead, the circuit is
open. Repair the circuit.

18-26 GROUP 18 - INTERIOR TRIM, SEATS AND CONVERTIBLE TOP

TROUBLE DIAGNOSIS GUIDE-TOP RETRACT CYCLE-DECK LID OPEN Fig, 4 Continued

Malfunction Probable Cause Corrective Action

3 NO DECK OPENING
ACTION-FUNCTIONING
DECK OPEN RELAY,
Continued

f Faulty top deck motor and
pump assembly.

f TOP CONTROLSWITCH RE
LEASED. Open the deck lid
mechanically, sufficient for ac
cess. If the circuit checks hot
at the red wire terminalof the
motor and pump assemblyand
the motor does not operate
when the top control switch is
momentarilydepressed,themo
tor is defective. Replacethe top
deckmotor andpump assembly.

TROUBLE DIAGNOSIS GUIDE-TOP RETRACT CYCLE-UPPER BACK PANEL ERECT Fig. 5

Malfunction Probable Cause Corrective Action,

a Defectiveupperbackpanelerect
relay.

c Defectivedeck openlimit switch
L.H.

circuit.
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TROUBLE DIAGNOSIS GUIDE-TOP RETRACT CYCLE-TOP RETRACT Fig.. 6

Malfunction Probable Cause Corrective Action

1 TOP RETRACT-NO TOP a Defective top down relay. a 1 Depress the top control
ACTION-TOP DOWN switch intermittently and listen
RELAY NOT FUNCTIONING, for the relay to click. If there
NO AUDIBLE CLICK. is no click, bypass the relay

with a jumper to activate the
top and deck motor and the
pump. Check for currentat the
yellow-white wire terminal on
the relay. If the terminal shows
voltage the relay is defective.
Replace the top down relay.
2 If the yellow-white wire
terminal is dead,check out the
circuit from the top control

..switch to the relay Fig. 6.

b Defective top down relay to
upper back panel limit switch
circuit.

b Check out the circuit from the
yellow-white wire terminal on
the top down relay through the
top down limit switch to the
red-green wire terminal of the
upper back panel limit switch
connector.Repairthe circuit.

c Defectivetop down limit switch. c Check betweenthe yellow-white
wire terminal and the violet-
white wire terminal on the top
down limit switch with a self-
poweredtestlamp. If the lamp
fails to come on, the switch is
defective.Replacethe top down
limit switch.

2 NO TOP RETRACT ACTION- a Defective top control solenoid a Check for voltage at the white-
TOP DOWN RELAY valves, blue wire at the top control so-
FUNCTIONING AUDIBLE lenoid valves. If the wire shows
CLICK TOP AND DECK voltagethe solenoidvalve is de
MOTOR AND PUMP
ASSEMBLY OPERATING

fective. If the wire is dead,
check the power circuit and
repair it.

3 NO TOP RETRACT ACTION- a Defective top and deck motor a Check for voltage at theyellow
TOP DOWN RELAY and pump assembly or power wire at the top and deck motor
FUNCTIONING AUDIBLE circuit. and pump assembly.If thewire
CLICK TOP AND DECK showsvoltage, the motor is de
MOTOR AND PUMP fective. If the wire is dead,
ASSEMBLY NOT checkthe powercircuit and re
OPERATING. pair it.

TROUBLE DIAGNOSIS GUIDE-TOP RETRACT CYCLE-DECK LID CLOSE AND LOCK Figs. 7 & 8

Malfunction Probable Cause Corrective Action

1 NO DECK CLOSE ACTION- a Defective deck close relay. a 1 Check for voltage at the
DECK CLOSE RELAY NOT black-green wire terminal on
FUNCTIONING, the relay. If the terminal shows

voltage, the relay is defective.
Replacethe deck close relay.
2 If the black-greenwire ter
minal is dead, proceed as in
b below.

CONTINUED ON NEXT PAGE



PART 18-3-CONVERTIBLE TOP 18-29
TROUBLE DIAGNOSIS GUIDE-TOP RETRACT CYCLE-DECK LID CLOSE AND L OCK Figs. 7 & 8-Cont’d

Malfunction Probable Cause Corrective Action
1 NO DECK CLOSE ACTION-

DECK CLOSE RELAY NOT
FUNCTIONING,
Continued

b

c

d

Defective deck close relay to
top down limit switch circuit.

Defectivetop down limit switch.

Defective deck closed limit
switch.

b

c

d

Check out the circuit from the
blick-green wire terminal on
the deck closerelay throughthe
deck closed limit switch to the
violet-white wire terminal on
the top down limit switch. Re
pair the circuit.

Check between the violet-white
wire terminal and the red wire
terminal on the top down limit
switch with self-powered test
light. If the light fails to come
on, the switch is defective. Re
place the top down limit switch.

Check between the white wire
terminals on the deck closed
limit switch with a self-power
ed test light If the light fails
to come on, the switch is de
fective. Replacethe deckclosed
limit switch.

2 NO DECK CLOSE ACTION- a Defective deck control solenoid a Check for voltage at the deck
DECK CLOSE RELAY valve, control solenoid valve lead. If
FUNCTIONING-TOP AND the wire showsvoltage, the sole-
DECK MOTOR AND PUMP noid valve is defective. If the
ASSEMBLY IS OPERATING. wire is dead check the power-

circuit and repair it.

3 NO DECK CLOSE ACTION- a Defective top deck motor and a Check the voltage at the yellow
DECK CLOSE RELAY pump assemblyor power circuit. wire at the top and deck motor
FUNCTIONING-TOP AND andpump assembly.If the wire
DECK MOTOR AND PUMP shows voltage, the motor is de
NOT OPERATING. fective. If the wire is dead,

check the power circuit and
repair it.

4 NO DECK LOCK ACTION- a Defective deck lock relay. The a Check for voltage at the violet
DECK LOCK MECHANISM deck lock relay is activated si- wire terminal of the relay. If
NOT FUNCTIONING WHEN mutaneouslywith the deckclose the wire is hot, the deck lock
DECK LID STARTS TO relay. relay is defective. If the wire
CLOSE. terminal is dead; check for a

breakin the violet wire to violet-
white wire circuit to the deck
closed limit switch. Repair the
circuit.

5 NO DECK LOCK ACTION- a Open power circuit to top and a When the deck lid starts to
DECK LOCK RELAY deck lock motor or defective close, observe the deck lock
FUNCTIONING, motor, mechanism. If the deck lock

mechanism is not functioning,
disconnect the motor leads at
the motor. Use a jumper be
tweenthe motor yellow-redlead
and the yellow-blue wire re
ceptacleof the deck lock relay
connector. If the motor oper
ates, the power circuit yellow
wire is open. Repair the cir
cuit. If the motor does not op
erate, the motor is defective.
Replace the deck lock motor.

This completesthe trouble shooting and tests for the top retract cycle. Releasethe top control switch.
CONTINUED ON NEXT PAGE
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TOP ERECT CYCLE upper back panel retract and top event of a stop in the cycle, release

The circuits, switches, the control switch to avoid burningerect phases.

The top erect cycle phasesutilize and/or switch positions differ in the out a motor. If jammingis suspected,

the samemotors as the top retract various phases.All checks and tests do not reactivatethe control switch

detailed in this cycle are to be per- for over five seconds at one time
cycle phases. These motors, how-

formed with the control switch until condition is cleared.
ever,operatein the reversedirection

position. In thethat for the retract cycle in the pushed up

T*OUBLE DIAGNOSIS GUIDE-TOP ERECT CYCLE-DECK LID UNLOCK Fig. 9
Action

Malfunction

1 NO UNLOCKING ACTION-

Probable Cause

a Deck unlock relay defective.

Corrective -

a Move the top control switch to
the down retract position,

DECK UNLOCK RELAY NOT
FUNCTIONING NO
AUDIBLE CLICK,

listen for a ratcheting of the
deck lid locks. Move the top
control switch to the up erect
position intermittently, and
listen for a click of the deck
unlock relay back cushion. If
there is no click, remove the
rear seat back cushion and
checkfor voltageat the orange-
brown terminal. If the terminal
is hot, the relay is defective.Re
place the deck unlock relay.

unlockb No voltageat the relay orange-
brown terminal,

b Bypass the relay
by means of a jumper at the
connector terminals as shown
in Fig. 16, to activate the deck
lock motor.

2 NO UNLOCKING ACTION-
DECK UNLOCK RELAY
FUNCTIONING AUDIBLE
CLICK.

a Maladjusted deck closed limit
switch.

a A maladjusteddeckclosedlimit
switch will allow the top and
deckmotor andpump to oper
ate and apply pressureto the
deck lid cylinders and cause
the lock screwsto bind. Release
the top control switch and un
lock the deck lid as outlined
in malfunction 1 b. If this
fails, the, deck lid will have to
be unlocked mechanically as
detailedin Section 2.

b Defective deck lock motor cir-
.cuit or motors. Circuit andmo-
tor are inaccessible until the
deck is open.

b If the jumper is not effective in
activating the deck lock motor,
the deck lid will have to be
unlocked mechanicallyto gain
accessto the deck lock motor
and completethe circuit Sec
tion 3.

3 NO UNLOCKING ACTION-
DECK LOCK MOTOR
RUNNING.

a Broken flexible shaft or loose
lock nuts, one or both sides.

a Unlock the deck lid mechani
cally Section2.

4 UNLOCKING ACTION-
DECK LID JUMPS OFF
LOCKS.

a A maladjusteddeckclosed limit
switch allows the top and deck
motor and pump to operatetoo
soon, and applypressureto the
deck lid hydraulic cylindersbe
fore the locks are clear.

a When the deck lid has been
opened, adjust the deck closed
limit switch.

CONTINUED ON NEXT PAGE
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FIG. 9-Trouble Diagnosis Guide-Top Erect Cycle-Deck Lid Unlock
P1 066.C

P1067-C

FIG. 10-Trouble Diagnosis Guide-Top Erect Cycle-Deck Lid Open
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1 NO DECK OPENING
ACTION-DECK OPEN
RELAY NOT
FUNCTIONING.

a Defective deck open relay cy
cling stops as soon as deck lid
locks clear.

b Defective circuit, top control
switch thru the top down limit
switch, the deck open limit
switchR.H. andthe deck closed
limit switch to the yellow-violet
wire terminal on the deck open

c Defectivetop down limit switch.

d Defectivedeckopenlimit switch
R.H. Deck lid must not be
fully opento avoid repositioning
of the switch terminals.

deck closed limit
Deck lid open for

a Checkfor voltage at the yellow-
violet wire terminalof the deck
open relay. If the terminal
shows voltage, the relay is de
fective. Replacethe deck open
relay.

b If the yellow-violet wire termi
nal of the deck open relay is
dead, use a jumper to bypass
the deckopenrelayandactivate
the top and deck motor and
pump and deckcontrol solenoid
to raise the deck lid Fig. 16.

c With the deck lid open for ac
cess only, use a self-powered
test lamp to check the brown
to yellow wire terminals of the
top down limit switch. The light
should comeon. Also checkthe
red to violet-white pair of wire
terminals. The light should
come on. If the light does not
come on in either case, the
switch is defective. Replacethe
top down limit switch.

d TOP CONTROL SWITCH RE
LEASED. Using a self-powered
test light, check for an open
circuit between the yellow wire
terminals of the switch. If the
test light fails to come on, the
switch is defective. Also check
the yellow wire terminals of the
deck open limit switch L.H.
Replace the deck open limit
switches found defective.

e TOP CONTROL SWITCH RE
LEASED. Using a self-powered
test light, check for an open
circuit betweentheyellow wires,
red wires, and white wires of
the switch. If the light fails to
come on for any check, the
switch is defective. Replacethe
deck closed limit switch.

TROUBLE DIAGNOSIS GUIDE-TOP ERECT CYCLE-DECK LID OPEN Fig. 10

Malfunction Probable Cause Corrective Action

relay.

e Defective
switch.
access.

2 NO DECK OPENING
ACTION-DECK OPEN
RELAY NOT FUNCTIONING,
DECK BUMPS UP AND
DOWN ON LOCKS.

a Maladjusted deck closed limit
switch.

a Raise the deck lid manually
until the deck motor and pump
become energized. After the
decklid is open, adjustthe deck
closed limit switch.

3 NO DECK OPENING
ACTION-DECK OPEN
RELAY FUNCTIONING,

a Defective power circuit to the
top and deck motor and pump
or the deck control solenoid.

a A defectivepower circuit or de
fective motor or solenoid will
prevent the deck opening re
gardlessof the relay operation
and will be evident when the
relay jumper is applied. The
deck lid must be opened me
chanicallyto gain accessfor re
pairs Section 2.

CONTINUED ON NEXT PAGE



3 NO DECK OPENING
ACTION-DECK OPEN
RELAY FUNCTIONING
Continued

b Defective deck lock motor cir
cuit or motor.

d Faulty deck control solenoid
valve or the top deck motor
and pump assemblypower cir
cuits.

e Faulty deck control solenoid
valve.

b 1 TOP CONTROL SWITCH
RELEASED. If the deck lock
motor is not functioning, check
the power circuit for voltage at
the motor red-yellow wire ter
minal. The deck lid should be
opensufficiently for accessonly
to avoid repositioning of the
deck open limit switches. If
there is no voltage, repair the
circuit.
2 If the terminal is hot, the
motor is defective. Replacethe
deck lock motor.

c TOP CONTROL SWITCH RE
LEASED. With the deck lid
open, check the deck lid lock
shafts and lock nuts. If the
shafts arebroken, replacethe
shafts. Otherwise tighten the

d Open the decklid mechanically.
See Section 2. Check the sole
noid andmotor circuits. Repair
the faulty circuit.

e TOP CONTROL SWITCH RE
LEASED. Open the deck lid
mechanically,sufficiently for ac
cess. If the circuit shows volt
age hot at the blue-red termi
nal on the valve and the top-
deck motor and pump operate
when the top control switch is
momentarily pushed up, but
there is no action at the deck
openingcylinders,the deckcon
trol solenoid valve is defective.
Replacethe valve.

f TOP CONTROL SWITCH RE
LEASED. Open the deck lid
mechanically, sufficiently for
access.If the circuit showsvolt
age at the red wire terminal of
the top-deck motor and pump
assembly and the motor does
not operatewhen the top con
trol switch is momentarily
pushedup, the motor is defec
tive. Replacethe top-deckmo
tor and pump assembly.

18-34 GROUP 18-INTERIOR TRIM, SEATS AND CONVERTIBLE TOP

TROUBLE DIAGNOSIS GUIDE-TOP ERECT CYCLE-DECK LID OPEN Fig. 10 Cont’d

Malfunction Probable Cause Corrective Action

c Broken deck lock flexible shaft.

lock nuts.

f Faulty top-deck motor and
pump assembly.

TROUBLE DIAGNOSIS GUIDE-TOP ERECT CYCLE-TOP ERECT PHASE Fig. 11

Malfunction Probable Cause Corrective Action

1 NO TOP ERECT ACTION- a Defective top up relay. a 1 Pushthe top control switch
TOP UP RELAY NOT up intermittently, while listen
FUNCTIONING, NO ing for a click from the relay.
AUDIBLE CLICK. If there is no click, check for

voltage at the greenwire ter

CONTINUED ON NEXT PAGE
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TROUBLE DIAGNOSIS GUIDE-TOP ERECT CYCLE-TOP ERECT PHASE Fig. 11 Cont’d

Malfunction Probable Cause Corrective Action

1 NO TOP ERECT ACTION-
TOP UP RELAY NOT
FUNCTIONING,
NO AUDIBLE CLICK.
Continued

a Continued

b Defective circuit from the top
control switch through the deck
open limit switch R.H., the top
up limit switch, to the top up
relay.

c Defective top up limit switch.

d Defective deckopenlimit switch
R.H.

minal on the relay. If the ter
minal shows voltage, the relay
is defective. Replacethe top up
relay.
2 If the greenwire terminal
is dead, proceed as in b be
low.

b TOP CONTROL SWITCH RE-
LEASED. Checkout the circuit
andswitchesusing aself-power-
ed test light.

c TOP CONTROL SWITCH RE
LEASED. Check between the
greenandbrown-whitewire ter
minals of the switch. If the light
fails to come on, the switch is
defective. Replacç the top up
limit switch.

d TOP CONTROL SWITCH RE
LEASED. Check between the
violet wire terminals of the
switch. If the light fails to
comeon, the switch is defective.
Replace the deck open limit
switch.

2 NO TOP ERECT ACTION-
TOP UP RELAY
FUNCTIONING.

.

a Defective top and deck motor
and pump assembly.

b Defective top and deck motor
power circuit.

c Defective top control solenoid
valves power circuits.

d Defective top control solenoid
valves,

a Disconnect the two wire con-
nectors on the motor leads.
Jumper from each motor lead
in turn to the bus bar on the
relay panel. If the motor is
not activated, it is defective.
Replace the top and deck mo
tor and pump assembly. Sec
tion 5.

b If the motor will operate, re
connect the leads disconnected
in a aboveand push the top
control switch up. If the motor
still does not operate,the motor
power circuit is defective. Re
pair the defective circuit red
wire or yellow wire.

c Disconnect the solenoid valve
leads and with an ordinary test
lamp, check for voltage from
the lead terminal to ground. If
either or both leads are defec
tive, check and repair the wire
circuit. Fig. 16.

d If the solenoid power leads
show voltage, the solenoid
valves is defective. Replace
the top control solenoid valve.
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OPPOSITE CYCI.E
ACTIVE CIRCUITS
INACTIVE CIRCUITS
DORMANT CIRCUITS

TO DECK
UNLOCK RELAY

P1068-C

FIG. TI -Trouble Diagnosis Guide-Top Erect Cycle-Top Erect
DECK OPEN

P1069-C
FIG. 12-Trouble Diagnosis Guide-Top Erect Cycle-Upper Back Panel Retract



1 NO UPPER BACK PANEL
RETRACT ACTION-RELAY
NOT FUNCTIONING NO
AUDIBLE CLICK.

PART 18-CONVERTIBLE TOP

a Defective upper back panel re
tract relay.

b Defective circuit from the top
control switch through the up
per backpanellimit switch, the
top up limit switch, and the
upper back panel retract relay.

c Defective top up limit switch.

d Defectiveupperbackpanel limit
switch.

e Defective upper back panel
motor or power circuit Fig. 5.

a Push the top control switch up
intermittently while listening
for the relay to click. If there
is no click, check for voltage
at the red-white wire receptacle
of the relay connector. If the
circuit shows voltage, the relay
is defective. Replacethe upper
back panel retract relay. If the
circuit is dead, proceed as in
b below.

b TOP CONTROL SWITCH RE
LEASED. Check out the cir
cuit wiring and switches using
a self-poweredtest light.

c Apply a test light betweenthe
red-white and green-whiteter
minals of the switch. 1f the
light does not come on, the
switch is defective. Replacethe
top up limit switch.

d Using a self-powered test light,
checkbetweentheblackandthe
red wire terminalsof the switch.
If the light does not come on,
make sure that the switch is
properly adjustedbeforedecid
ing it is defective.

e Disconnect the motor leads at
the motor. Use a jumper be
tween the blue-white motor
lead and white-blue motor lead
bus bar on the relay panel. If
the motor does not operate,the
motor is defective. Replaceup
per back panel motor. If the
motoroperates,checkthepower
circuits back to the relay and
the 15-amperecircuit breaker.

TROUBLE DIAGNOSIS GUIDE-TOP ERECT CYCLE-DECK LID CLOSE AND L OCK Fig. 13 and 14

Malfunction Probable Cause Corrective Action

1 NO DECK CLOSE ACTION- a Defectivedeckclose relay. a 1 Check for voltage at the
DECK CLOSE RELAY NOT black-green wire terminal on
FUNCTIONING. the relay. If the terminal shows

voltage, the relay is defective.
Replacethe deckclose relay.
2 If the black-greenwire ter
minal is dead, proceed as in
b below.

b Defective circuit from the top
control switch through the up-
per backpanel limit switch and
the deck closed limit switch to
the relay.

b TOP CONTROL SWITCH RE-
LEASED. Checkout the circuit
wiring and switchesusing a self
powered test light.

TROUBLE DIAGNOSIS GUIDE-TOP ERECT CYCLE-UPPER BACK PANEL RETRACT Fig. 12

Malfunction Probable Cause Corrective Action

18-37
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OPPOSITE CYCLE
ACTIVE CIRCUITS
INACTIVE CIRCUITS
DORMANT CIRCUITS

P1070-CFIG. 1 3-Trouble Diagnosis Guide-Top Erect Cycle-Deck Lid Close
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FIG. 1 4-Trouble Diagnosis Guide-Top Erect Cycle-Deck Lid Lock
P1071-C
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TROUBLE DIAGNOSIS GUIDE-TOP ERECT CYCLE-DECK LID CLOSE AND LOCK Figs. 13 and 14 Cont’d

Malfunction Probable Cause Corrective Action

1 NO DECK CLOSE ACTION-
DECK CLOSE RELAY NOT
FUNCTIONING,
Continued

c Defectiveupperbackpanel limit
switch.

d Defective deck closed limit
switch.

c Check between the violet and
yellow wires of the switch. If
the light does not comeon, the
switch is defective. Check the
switch adjustmentbeforereplac
ing the switch.

d Check between the white wire
terminals on the deck closed
limit switch with a self-power
ed test light. If the light fails
to come on, the switch is de
fective. Replacethe deckclosed
limit switch.

2 NO DECK CLOSE ACTION-
DECK CLOSE RELAY
FUNCTIONING-TOP AND
DECK MOTOR AND PUMP
ASSEMBLY IS OPERATING.

a Defective deck control solenoid
valve,

a Check for voltage at the deck
control solenoid valve lead. If
the wire showsvoltage, the sole-
noid valve is defective. If the
wire is dead, check the power
circuit and repair it.

3 NO DECK CLOSE ACTION-
DECK CLOSE RELAY
FUNCTIONING TOP AND
DECK MOTOR AND PUMP
NOT OPERATING.

a Defective top deck motor and
pump assembly or power cir-
cuit.

a Check for voltage at the yellow
wire at the top and deck motor
andpump assembly.If the wire
shows voltage, the motor is de
fective. If the wire is dead,
check the power circuit and
repairit.

4 NO DECK LOCK ACTION-
DECK LOCK MECHANISM
NOT FUNCTIONING WHEN
DECK LID STARTS TO
CLOSE.

a Defective deck lock relay.
Deck lock relay is activated
simultaneously with the deck
close relay.

a If the relay is not activated in
the cycle, the relay is defective.

5 NO DECK LOCK ACTION-
DECK LOCK RELAY
FUNCTIONING,

a Open powercircuit to decklock
motor or defective deck lock
motor,

a When the deck lid starts to
close, observe the deck lock
mechanism. If the deck lock
mechanism is not functioning,
disconnect the motor leads at
the motor. Use a jumper be
tween the motor yellow-red
lead and the yellow-blue wire
receptacleof the deck lock re
lay connector.If the motor op
erates,the powercircuit yellow
wire is open. Repair the cir
cuit. If the motor does not op
erate, the motor is defective.
Replace the deck lock motor.

ELECTRICAL TESTING
Before attempting any trouble

checks, read Section 1, Top Oper
ation. The following over-all obser
vations andcheckingprocedureswill
assist in isolating the malfunction
part.

SUPPLY CIRCUIT
A continuity light attached be-

tween ground and various points in
the supply circuit will identify an
inoperative or defective component.
With the ignition switch in the ON
or ACC position and the transmis
sion selector in N or P, checks at
the circuit breakers,neutral switch
relay, actuator switch and relay
power bus bar in that order will
isolate the problem. Fig. 15 will as-

sist in identifying the neutral switch
relay terminals.

SWITCH CIRCUITS
The switch circuits can be check

ed by bypassingthe various compo
nents with a jumper wire. A con
tinuity light cannotbe used as the
current draw required by the light
will not allow the relay coils to en-
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TO NEUTRAL
SWITCH

TO IGNITION
SWITCH
"ACC"
POST

Black

NEUTRAL SWITCH RELAY CONTROL RELAY
TABLE 1-Electrical Component
Current Draw

motor supply lead No. 8 gaugeblue
wire which suppliesthe control de
lay bus bars.

Should a switch be improperly
adjustedand close the relay circuit
for any functional cycle andyet not
openthe cycle just finishing, the am
meterreadingwill indicatethe prob
lem. Use Figs. 3 through 14 and
Table 1 as a guide to the various
componentsin use at each step of
the top operation. The ammeter
readingcan be directly converted to
a diagonsis of the problem.

FIG. 1 5-Relay Wire Connector Terminal Identification

ergize. Fig. 3 through 14 should be

referred to for identification of the
wires. Fig. 15 will identify the con

trol relay terminals.

Connecting the jumper wire be
tween the relay bus bar and the re

lay coil terminal will bypass the
switch circuit. If the motor or sole
noid operates,the switch circuit can

be checkedto locate the inoperative
or maladjusted switch, loose wire
connector,or defectiveswitch circuit
wire. An audible click of the relay
is another indication of switch cir
cuit problems. If the component
fails to operateandthe relay is func
tional the relay clicks the motor
or solenoidcircuits areat fault. Mov
ing the jumper wire to the relay
motor terminal will determineif the
relay is at fault. Should the motor
or solenoid still fail to function, the
motoror solenoidshould be checked.

When the deck lid is opened, all
switches are accessiblefor a direct
check of their function. A malfunc
tion of the top can be caused by
a defective or improperly adjusted

switch. A check for this condition
should be made before making fur
ther tests. A switch can be checked
by depressing the switch stem, if
improperly adjusted, or bypassing
the switch with a jumper wire di
rectly at the switch contactterminals

or wire connectors.

MOTOR OR
SOLENOID CIRCUITS

Application of a 12-volt power
source with a jumper wire directly
to the motor or solenoid, or by
passing the motor ground circuit
breakerwill isolatethe causeof the
malfunction.

SWITCH ADJUSTMENT OR
FUNCTION CHECKS

An ammeter 100-amperescale
insertedin the motorfeedcircuit will
aid in determiningwhich of the elec
trical componentsis operatingboth
normally and abnormally. Theam
meter should be connectedbetween
the main feed 60-ampere circuit
breakeron the starter relay and the

Ni 176-B MECHANICAL AND HYDRAULIC
CHECKS

MECHANICAL CHECKS
Improper top operation can be

caused by bent or misaligned link
age, binding linkage pins, and/or
broken pivot bushings. Should the
electrical and hydraulic systems be
functionally correct and unsatisfac
tory operation of the top persists,
check and adjust or replace the
mechanicalcomponentsas required.

HYDRAULIC CHECKS
Faulty hydraulic system operation

can be causedby lack of fluid, air
in the system, obstructionsr kinks
in the hoses, or faulty operation of
a cylinder or the pump.

FLUID LEVEL CHECK
1. Erect the top.
2. Place absorbent cloths below

the filler plug.

3. Remove the filler plug, and
check the fluid level. It should be
level with the bottom edge of the
hole.

4. If the level is low,
system for leaks, adding
transmission fluid Type
A, as required.

check the
automatic
A, Suffix

18-40

TO 10-AMP
CIRCUIT BREAKER

TO CONTROL
SWITCH

SWITCH
LEAD

POWER
SOURCE

Unlatch RearDeck 20 amps
Raise Rear Deck 70 amps
RaisePackageTray 23-27 amps
Lower or RaiseTop 65 amps
Lower PackageTray 22 amps
Latch RearDeck 22 amps
Lower RearDeck 70 amps

Black

Red-Black Stripe

SOLENOID OR MOTOR ARMATURE-
ONLY USED ON DOUBLE CONTACT
RELAYS
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LIFT CYLINDER If the movement of the piston with the slower rod is defective and
OPERATION CHECK

Operatethe top control switch and
observethe operationof the lift cy-
indersfor the following:

rods is sluggish or uneven,checkthe
hoses from the pump to the cylin-
ders for kinks,

If one piston rod moves more
slowly than the other, the cylinder

should be replaced.

If both rods move slowly, or
not move at all, disassembleand
pair the pump.

do
re

U EMERGENCY PROCEDURES

If a part of the electrical, me
chanical, or hydraulicsystem of the
deck lid does not work, the follow
ing manual proceduresmay be used
to get at the malfunctioning part.

OPENING THE DECK LID
WITH A JUMPER WIRE

When the deck lid will not open
through the use of the top control
switch, an alternateelectrical meth
od can be used to openthe deck lid.

1. Remove the rear seat back to
gain accessto the deck unlock and
open relays.

JUMPER WIRE
FABRICATE JUMPER WIRE .- -

FROM 12 GAUGE WIRE, --

FASTON TABS AND
SUITABLE CLIP

TABS 2

2. Removethe multiple plug from
the deck unlock relay Fig. 2.

3. Fabricate a jumper wire as
shown in Fig. 16. Energizethe deck
unlock motor through the discon
nectedmultiple plug and relay panel
bus bar with the jumper wire Fig.
16.

4. If the deck lid will not unlock,
there is either an open wire to the
motor or a failed motor. The deck
lid will have to be manually un
locked.

5. If the deck lid will not open
after being unlocked, remove the

multiple plug from the deck open
relay located behind the rear seat
back. Energizethe deck motor and
pump assembly through the deck
open relay plug with the use of the
jumper wire Fig. 16.

6. If the deck will not open, there
is an open wire or a failed motor.
If the motor operatesbut is under
a heavy load, the solenoid couldnot
be opening. It will be necessaryto
manually openthe decklid.

UNLOCKING DECK LID
MANUALLY

1. Raisethe car approximately10
inches by placing a floor jack under
the underbody rear cross member.

2. From the underside of each
wheel housing, remove each deck
lid lock retaining screw Fig. 17.

3. After lifting the front edge of
the deck lid aboutone inch, operate
the top control switch to complete
the openingof the deck lid.

4. When installing the lock nut
housing retaining bolt, torque to
10-15 ft-lbs.

OPENING DECK LID
MANUALLY

1. Unlock the deck lid by oper
ating the top control switch or by
using the precedingmethod for man
ually unlocking the deck lid.

2. From underneath the lower
back panel, remove the deck cyl
inder bracket retaining bolts from
eachcylinder Fig. 18.

3. Complete the opening of the
deck lid manually. If the deck lid
locks have been released from the
wheel housings, the nut and hous
ing portion of the locks will remain
attachedto the deck lid.

ERECTING TOP MANUALLY

If it becomes necessaryto erect
the top manually, proceedasfollows:

1. Unlock and open the decklid.

2. Energize both top solenoid
valves, using suitable jumper wires

DECK

TO RELAY PANEL BUS BAR

CONNECT TO RELAY PANEL BUS BAR

FIG. 16-Alternate Method of Opening Deck Lid-Jumper Fabrication

N 1207-B
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and a 12-volt source. It either valve
is inoperative, disconnect the hy
draulic lines connected to the

valves so that therewill be no hy
draulic block in the top cylinders.

3. Manually erect the top.

- RETAINING BOLT

FIG. 18-Detaching the Deck Lift
FIG. 1 7-Detaching The Deck Lid Locks Cylinders

D ADJUSTMENTS

LIMIT SWITCHES
Locations of the various limit

switchesare shown in Fig. 2.

TOP UP LIMIT
SWITCH ADJUSTMENT

Raise the top until the package
tray is aligned with the quarter
panels and the rear seat back. Ad
just the actuator to the switch
plunger until the normally closed
switch is open Fig. 19.

TOP DOWN LIMIT
SWITCH ADJUSTMENT

Lower the top until it is com
pletely stowed in the luggage com
partment.Adjust the actuatorto the
switch plunger until the normally
closed switch is open at this point
Fig 20.

DECK OPEN LIMIT
SWITCH ADJUSTMENT

Open the deck lid to the desired
open position. Loosen the two
screws retaining the switch bracket
and rotate the switch bracket and
actuatorassembly toward the deck

E
ACTUATOR
SWITCH PLUNGER

BRACKET

/JrMENT

SWITCH SCREW

N1402..B FIG. 20-Top Down Switch

FIG. 19-Top Up Limit Switch
Adjustment

lid hydraulic cylinder until the nor
mally closed switch is open at this
point Fig. 21.

DECK CLOSED LIMIT
SWITCH ADJUSTMENT

Set the deck closedlimit switch at

Adjustment

the mid point of the adjustingrange.
Close and lock the deck lid. Unlock
the deck lid. The decklid should be
come unlocked and start to open
simultaneously.If the deck lid does
not start to open, adjust the switch
downward slightly, If the deck lid
becomesenergizedbefore it is com
pletely unlocked, adjust the switch

18-42
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Switch Adjustment

upward slightly. Repeatuntil simul
taneousoperation.

UPPER BACK PANEL
LIMIT SWITCH ADJUSTMENT

Loosen the switch retaining nuts
C and switch adjustment screws [
& E Fig. 24. Operate the upper
back panel to the desired extended
position. Rotate the outer adjustment
ring F until the normally closed
switch contacts open at this point
grey and black with blue stripe
wires and tighten the adjustment
screw D.

Retract the upper back finish
panel until the rubber stops Fig.
24, have been compressed30 to
60% of normal. Rotate the inner
adjustmentring G until the normally
closed switch contacts open at this
point red-white stripe and green-
white stripe and orange and red-
green stripe wires and tighten the
adjustment screw E.

FOLDING TOP ADJUSTMENTS

If the top is misaligned, correc
tions should not be made until after
a check has been made for bent
linkage. All pivot points in the top
linkage should be lubricated period
ically with light engine oil.

Before aligning the top, visually
determineif the trouble results from

top misalignment and/or window
misalignment. It may be necessary
to align both the top and the win
dowsbecauseof the relationshipbe
tween the two. Adjustments of the
door and quarter windows must be
checked and any necessarychanges
made before makingtop adjustments
These windows must be fully closed
to insure proper adjustment. Door
and quarterwindow adjustmentsare
outlined in Part 11-3.

If the stack hasbeenreplaced,the
stack should be completely adjusted
first, then the side glass adjustedto
fit the stack.

There are4 main adjustmentareas
for the top of the deck lid: the
header area, the side rail area, the
deck lid area, and the main pivot
bracket area.

HEADER AREA
ADJUSTMENTS

NO. 1 BOW ADJUSTMENT

The No. 1 bow can be adjusted
fore and aft, to provide alignment
with the header.

1. With a pencil, mark thepresent
location of the joint betweenthe No.
I bow and the front side rail. This
mark providesa measuringpoint for
adjustment.

2. Raise the top to a satisfactory
working level; prop it in position and
removethe screwsthat hold the for
ward part of the front side rail
weatherstripretainerto the front side
rail and the No. I bow Item A-
Fig. 23.

3. Using a putty knife, loosen the

front part of the weatherstrip from
the front side rail and the No. I
bow. It is not necessaryto remove
the entire weatherstrip.

4. Loosenthe two nuts Item A-
Fig 26 and move the No. 1 bow
fore or aft to get the proper align
ment at the header, and tighten the
nuts.

5. Loosen the dowelsin the No. 1
bow andlower the top to checktheir
location and alignment with the
striker plates in the header. See
Dowel Adjustment below.

6. After proper alignment is
achieved, carefully raise the top and
tighten the dowels. Again lower the
top and check the dowel alignment.

DOWEL ADJUSTMENT

The No. 1 bow dowels must be
aligned with their striker plates in
the header. After making any top
adjustment check the dowel align
ment and adjust as required. Access
to the dowel adjusting screws is
gainedby removing the No. 1 bow
weatherstrip and penetrating the
sealerto turn the screws.The dowels
can be moved after loosening the
screws.

TOGGLE CLAMP ADJUSTMENT

The toggle clamps that hold the
No. 1 bow against the header can
be adjusted to provide a good seal.

1. Check the weatherstripbetween
the No. 1 bow and the header to
determine which side is not sealing
properly. It is not always necessary
to adjust both toggle clamps.

2. Check for proper toggle hook
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seating in the headerslots Fig. 26
Sectional View AA.

3. Release the toggle clamps by
means of the handle. Thread the
hook in or out by turning right to
tighten, or left to loosen, to obtain
a 15 to 20 poundeffort to releasethe
clamp by pulling down on the
handle,

SIDE RAIL AREA
ADJUSTMENTS

Adjustments in the side rail area
are made as required to bring the
top rails and weatherstripin proper
relationship with the previously ad
justed door and quarter windows.
See Fig. 23 for weatherstripadjust
ment.

1. With the top locked to the
windshield header, loosen two bolts
B, Fig. 26, D, Fig 25 and two
nuts A, Fig. 26, on each side of
the top.

2. Slide the front side rail fore or
aft in the No. 1 bow to obtain a con
stant parallel condition betweenthe
outside front edge of the rear side
intermediate rail and the outside
rear edge of the quarter window
glassframe as shown in Fig. 26 Sec
tional View CC and View EE.

3. After adjustment, tighten nuts
A and bolts B Fig. 26.

4. Unlock the top at the header
clamps. Raise the top sufficiently to
check the position of the set screw
E Fig. 26 SectionalView DD. The
set screw E must be flush with the

end of the front side intermediate
rail assembly on both sides of the
top. Lock the top to the header.

5. Loosen two bolts C Fig. 26, on
each side of the top. Lengthen or
shortenthe balancelink to eliminate
sag in the roof side rail at point W
Fig. 26, to obtain a constantparal
lel condition betweenwindows and
rails as shown in Fig. 26 Sectional
View BB.

6. Excessivecrown at point W of
the side rails may be eliminatedby
backing off screw E Fig. 26 View
DD.

7. Operate the top mechanismto
check all adjustments.Place the top
in folded position and lock the ad
justments by tightening the four
screws CFig. 25.

SECTIONAL VIEW--AA SECTIONAL VIEW-SB SECTIONAL VIEW-CC
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DECK LOCK

FOLDING TOP WEATHERSTRIP
ADJUSTMENT

The folding top weatherstrip ad
justment will affect proper sealing
between the folding top and the
windshield header, door windows,
rear quarter windows, and the rear
quarter panel. Adjustment of the
weatherstripshould not be attempted
until the folding top mechanismhas
been completely adjusted. Inspect
the weatherstrippingfit around the
complete joining areas of the top
andadjust as required. Make a care
ful checkandinspectionof disturbed
sealerand resealwhere requiredfor
water-tight joints.

HEADER WEATHERSTRIP
ADJUSTMENT

1. With the top up andlocked, in
spect the No. I how weatherstripfor
fit at the windshield header.Passing

a wooden shim or thin strip of plastic
along the headerunder the weather
strip will help to detecta loose fit.

2. Raisethe No. I bow sufficiently
to loosen the weatherstrip retainer
screwsA, Fig. 23. Carefully loosen
the weatherstrip from the seal. Ad
just the weatherstrip fore or aft to
align it parallel with the No. I bow
forward edge. Reseal where the
weatherstripseal is loose or broken
Fig. 23 Sectional View BB.

3. Tighten the weatherstrip re
tainer screwsA Fig. 23. Lock the
top to the header.

SIDE RAIL WEATHERSTRIP
ADJUSTMENT

1. With the top up and lockedand
the door and quarter windows
closed, inspect the weatherstrip in
terferencefit at the inside surfaceof
the window frames.

2. Lower the door and quarter

windows and loosen the weather
strip retaining nuts B, Fig. 23 Sec
tional View AA, as required.Care
fully loosen the weatherstrip.

3. Close the windows and move
the weatherstrip fore or aft or in or
out to obtain the proper watertight
joints at points X, Y and Z and the
0.6 inch interferenceas shown in
Fig. 23 Sectional View AA. Tighten
nuts B.

REAR SIDE RAIL
WEATHERSTRIP ADJUSTMENT

1. With the top up checkthe joint
at point W Fig. 23 for a water
tight fit. With a pencil, mark the
rearside rail and weatherstrip for a
measuring point. Measure the gap
at point W, either or both sides.

2. Lower the top to the stacked
position and loosen the 5 screws
C, Fig. 23, either or both sides,
andmove the rear side rail weather-

RUBBER FLEXIBLE
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strip fore or aft the distanceof the
gap width, as measuredin step I,
above, to obtain a watertight joint
at point W. Tighten screwsC.

DECK LID AREA
ADJUSTMENTS

Fore-And-Aft and Up-And-
Down Adjustment of The Finish
Panel. Adjust the spacebetweenthe
edges of the finish panel and the
deck lid and/or the body and for a
flush surfacefit as follows:

1. Slightly loosen the hinge arm
retaining bolts B at the panel Fig.
24.

2. Shift the panel so that there is
equal space between the edges of
the finish panel, deck lid, and the
rear seatback panel.

3. Raiseor lower the upper back
panel until the panel is flush with
the surfaceof the deck lid, rearseat
back panel, and the upper quarter
panel.Makecertainthat theweather
strip seal is not disturbed.

4. Tighten the retaining bolts and
nuts B securely.

Lateral Deck Lid Adjustment.
1. Slightly loosen the hinge retain-

ing boltsA at the decklid Fig. 24.

2. Shift the deck lid to the right
or left in the enlargedholes, until
there is equal clearancealong the
sidesof the deck lid finish panel.

3. Tightenthe hingebolts securely.

MAIN PIVOT BRACKET
AREA ADJUSTMENTS

Adjustmentsin this areaaffect the
fit of the package tray, fit of rear
rail, andtop stacking. Fig. 25 locates
the points of adjustment.The screws
and bolts designedA, B, and C are
more easily accessiblefor loosening
with the top in the folded position.
However, adjustmentsmust be made
with the top up, and the screwsand
bolts must be tightenedto hold the
adjustmentbefore the top is again
lowered.

1. Loosen 3 nuts A, 6 screws
B, and4 screwsC, on eachside
of the body Fig. 25.

2. Operate the mechanism to place
the top in the up position. As the
top is rising, check the clearance
betweenthe rear end of the bottom
rail Point T front end of the

front side intermediate rail assem
bly and the top front edge Point
U of the lower back panel Fig.
25 Sectional View AA. Adjust for
this clearanceby moving the main
pivot supportbasefore or aft on the
main pivot support base support.
Tighten the 3 screwssufficiently to
hold the adjustmentFig. 25.

3. Adjust the entire folding top
assemblyfore or aft, in or out, or
up or down as required to obtain
the correct margin between the
package tray panel and the upper
quarterpanel at points D Fig. 26.
A flush condition must be obtained
along the top surface of the body
metal and along the vertical wall of
the luggage compartment drain
trough. The bottom surface of the
rear rail weatherstripmust rest flush
on the surfaceof the upper quarter
panel. After adjustment,tighten six
screws B, and three nuts A, each
side.

4. Check the position of the No.1
bow in alignment with the header.
Adjust, if required, as in Header
Area Adjustments.
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DECK LOCK ADJUSTMENT

For an adequateseal, the deck
lock screw assembly must be ad
justed to engageproperly with the
lock nut assembly.

DECK LOCK
SCREW ASSEMBLY

Loosen the two nuts retaining the
lock screw assemblyto the deck lid
and adjust the assemblyfore or aft
to align with the lock nut housing
assembly.

DECK LOCK NUT
HOUSING SUPPORT

Loosen the two screws retaining
the lock nut housing support to the
quarterpanel and adjustthe support
side to side to align with the lock
screw Fig. 27. Torque the screws
to 7-12 ft-lbs.

DECK LOCK NUT SET SCREW

Loosen the setscrewretainingthe

LOCK NUT -, T0oI-T57P-53510-A
HOUSING /
SUPPORT I-

WHEEL
HOUSING

N1059.D

lock nut in the housing assembly
and turn the lock nut in or out to

the requiredposition. Turn the lock
nut, using tool T57P-53510-A, so
that the lock screw will ratchetand
the deck lid weatherstrip is com
pressed.

Do not attempt any trial locking
of the deck unless the set screw is
properly tightened.

DECK LOCK NUT
HOUSING HEIGHT

The foot of the lock nut housing
assembly may be adjusted up or
down from the wheelhouseto insure
thecorrectpositioningof the 0-ring.
The 0-ring should be centrally lo
cated in the housing support Fig.
27. Adjustment is as follows:

Loosen the lock nut housing jam
nut. Turn the housing height lock
nut to move the housing up or down
to obtain the correctposition of the
0-ring. Do not loosen the bolt at
tachingthe lower endof the lock nut
housingto the wheel housing to per
form this adjustment.

0 REMOVAL AND INSTALLATION

MOTOR AND PUMP

A pump repairkit and a reservoir
repair kit are available for service.

REMOVAL

1. Open the decklid. SeeSection
2 for manual opening, if required.
Remove the fabric covering from
the front of the rear compartment
for accessto the motor and pump,
and solenoid.

2. Disconnect the motor leads at
the two wire connectorand the sole
noid leads at the connectors Fig.
28.

3. Using a jumper wire from the
blue wire terminal at the relay feed
bar or a separate 12 volt power
source, energize the top control
solenoids to relieve pressurein the
hydraulic lines.

4. Removethemotor groundfrom
the left relay panel mounting bolt
Fig. 28.

5. Place absorbent cloths under
the hose connection at the pump.
Disconnectboth hosesat the pump
fittings. Plug the hose fittings Fig.
28.

6. Removethe attachingnuts and
washersat the forward ends of the
motor and pump mounting bracket.
Lift or pry the motor bracket fast
enersfrom the holes in the floor pan

bracket. Do not lose the mounting
stud grommetswhen lifting the n’ -

tor from the mounting Fig. 29.

DISASSEMBLY

1. Remove the filler plug, and
drain the fluid from the reservoir
into a clean container Fig. 30.

2. Scribe lines on the reservoir,
pump body and reservoir cover so
that these parts can be assembled
properly Fig. 31.

3. Remove the center bolt from
the reservoircover Fig. 30.

4. Remove the cover and reser
voir, and the 0-ring seals at each
end of the reservoir.

5. Removethe mountingboltsthat
hold the valve body on the pump
body.

6. Place a cloth underthe assem
bly, and carefully removethe valve
body so that the checkballs are not
lost.

7. Remove both rotors from the
motor shaft.

ASSEMBLY

When assembling the pump, use
all the parts supplied in the pump
repair kit Fig. 30.

1. Install the inner rotor on the
motor shaft.

2. Install the outer rotor, and

place the check balls in the valve
body channels.

3. Install the valve body on the
pump body.

4. Install an 0-ring seal in each
end of the reservoir.

5. Install a new seal on thecenter
bolt, and install the reservoir and
cover on the valve body, using the
lines previously scribed as guides
Fig. 31. The cover must be
mountedwith the embossedlines in
a vertical and horizontal position
and the filler plug at 10 o’clock in
relation to the mounting bracket
base line.

6. After positioning the assembly
horizontally, fill the reservoir with
automatic transmission fluid Type
A, Suffix A to the level of the bot
tom of the filler plug hole, Install
the filler plug and new seal.

INSTALLATION

1. Position the pump mounting
grommets to the pump, and install
the pump assembly mounting nuts
Fig. 29. Be sure that the motor
ground lead is installed under the
relaypanel screw to a good electri
cal ground Fig. 28.

2. Remove the plugs from the
lines and fittings and connectboth
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lines to the pump assembly Fig.
28.

3. Connectthe motor leads at the
connector Fig. 28.

4. Bleed the system by operating
the top 2 or 3 times, and check the
fluid level. The top must be in the
raised position when the fluid level
is checked.

FOLDING TOP LIFT CYLINDER

1. Open the luggagecompartment
door.

2. Remove the rear seat cushion
and seatback.

3. Removethe locking pin, washer,
and clevis pin from the cylinder to
body attachingbracket. Lift the cyl
inder out of the bracket andremove
the grommets from the cylinder
Fig. 32.

the lift cylinder to top mechanism
pivot.

5. Lay the lift cylinder on the floor
pan in a horizontalposition on some
absorbent rags and disconnect the
hydraulic lines.

6. Cap the hydraulic lines and re
move the cylinder from the car.

7. Lay the lift cylinder in the lug
gage compartment. Remove the
caps from the hydraulic lines and
connect the lines to the lift cylinder
in the same location as they were
removed.

8. Install the grommetsin the cyl
inder lower pivot holesand position
the cylinder to the lower pivot brack
et. install the clevis pin, washer,and
locking pin.

9. Position the cylinder rod to the
top linkage and install the bushings,
clevis pin, washers,and locking pin.

10. install the rear seat back and
seatcushion.

11. Remove the filler plug from
the top pump and motor reservoir
and add type A automatictransmis
sion fluid. The fluid level should not
be more than ¼ inch below the
bottom of the plug opening.

12. Operatethe top with the filler
plug loose to bleed air from the
system. Then, add fluid as necessary
and check for leaks.

LUGGAGE COMPARTMENT
DOOR LIFT CYLINDER

1. Open the luggagecompartment
door.

2. Position the floor mat aside and
remove the lift cylinder shield.

3. Support the luggage compart
ment door in the up position.

4. Remove the locking pin, wash
ers, clevis pins, grommets and bush-

BLUE WIRE
MOTOR LEADMOTOR GROUND PUMP AND MOTOR
CONNECTOR
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4. Removethe locking pin, wash
ers, clevis pin, and bushings from

ings from the cylinder lower pivot
Fig. 33.
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5. Removethe locking pin, wash
er, clevis pin, and bushings from
the cylinder upper pivot.

6. Move the cylinder to a hori
zontal position and disconnect the
hydraulic lines and cap them. Place
absorbent rags under the cylinder
hose connectionsbefore removing
them from the cylinder.

7. Removethe hydraulic cylinder
from the car.

8. Position the hydraulic cylinder
to the lower pivot bracket and in
stall the bushings, grommets, clevis
pin, washers,and locking pin Fig.
33.

9. Positionthe cylinder rod to the
upper pivot bracket and install the
bushings, clevis pin, washer, and
locking pin.

10. Removethe capsfrom thehy
draulic lines and connect the un.
to thecylinder. Be surethat the lines
are connectedto the correctfittings.

11. Remove the support frc the
luggagecompartmentdoor.

12. Remove the reservoir filler
plug and fill the reservoirto within
¼ inch of the bottom of the filler
plug with Type A automatic trans
mission fluid.

13. Operatethe top with the reser

SCRIBE LINES TO OBTAIN
PROPER .‘IY

FIG. 31 -Reservoir Marked
Before Disassembly

voir filler plug loose to bleed air
from the system. Then, add fluid
to the reservoir as necessaryand
check for hydraulic leaks. Tighten
the reservoirfiller plug.

14. Install the lift cylinder
and reposition the floor mat.
close and lock the luggage
partmentdoor.

1. Open the luggagecompartment
door.

2. Remove the luggage conipart
ment rear liningboard and discon
nect the taillight wires at the con
nectors.

3. Removethe right and left tail
light mouldings.

4. Remove 4 screws from each
taillight and remove the right and
left taillights.

5. Remove the rear bumper as
sembly.

6. Prop the luggage compartment
door up and remove2 bolts attach
ing the hinge to the luggage com
partmentdoor.

7. Remove 4 bolts attaching the
hinge to the body and remove the

N1190A hinge.
8. Position the hinge to the body

shield
Then,
com
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FIG. 33-Luggage Compartment
Door Lift Cylinder Installation

and luggagecompartmentdoor and
install the attachingbolts.

9. Lower the luggagecompartment
door and adjust as necessarySec
tion 4.

10. Install the rearbumper assem
bly.

11. Install the right and left tail
light assembliesand mouldings.

12. Connect the taillight wires at
the connectorsand install the lug
gage compartmentrear I in ingboard.
Then, close and lock the luggage
compartmentdoor.

LUGGAGE COMPARTMENT
DOOR LOCK NUT

1. Raise the rear of the car and
remove the right and left deck lid
locknut lower retaining screws lo
cated in the wheel housings.

2. Raise the luggage compartment
door approximatelyoneinch by hand
to free the lock assembliesfrom the
bracket. Then, operate the top
switch to complete the deck-open
cycle.

3. Removethe right and left lock
nuts from the transmission lock
screws.

4. Position the lock nuts in the
brackets and install the lower re
taining screws at the wheel hous
ings. Torque the screws to 15-20
ft-lbs.

5. Loosen the locknut set screw
and remove the lock nut from the

housing with Tool T57P-53510-A.
6. Install the door lock nut in the

housing using Tool T57F-53510-A.
Then, close and lock the luggage
compartmentdoor and check the
door closing height.

7. Open the luggagecompartment
door and adjust the nut up or down
with Tool T57F-53510-A to obtain
a flush surface when the luggage
compartmentdoor is closed.

LUGGAGE COMPARTMENT
DOOR LOCK TRANSMISSION

REMOVAL

1. Raise the rear of the car and
remove the right and left luggage
compartmentdoor lock nut lower
retaining screws located in each
wheelhousing.

2. Raisethe luggagecompartment
door approximatelyoneinch by hand
to free the lock assemblies from
the bracket. Then, operate the top
switch to complete the deck-open
cycle.

3. Remove the right and left lock
nuts from the transmission lock
screws.

4. Position the lock nuts in the
bracketsand install the lower retain
ing screws at the wheel housing.
Torque the scrws to 15-20 ft-lbs.

5. Scribe the location of the trans
mission on the luggagecompartment
door.

6. Loosenthe 2 nuts retaining the
transmissionto the luggagecompart
ment door Fig. 34 and slide the
bolts out of the slots in the door
inner panel.

7. Loosen the transmission drive
cable retaining screw and remove
the transmission from the luggage
compartmentdoor.

INSTALLATION

1. Transfer the bolts, washers,
sleeves,bushings,and nuts Fig. 34
to the new transmission also trans
fer the limit switch activator on the
right transmission.

2. Position the drive cable in the
transmissionand install the transmis
sion to the luggage compartment
door inner panel. Torque the trans
mission retaining nuts to 3-6 ft-lbs.

3. Tighten the screwretaining the
drive cable in the transmission.

4. Carefully lower the luggage
compartment door and check the
alignment of the transmission with
the lock nut.

5. Raise the luggagecompartment

and adjust the transmission
or aft as required for proper
or aft alignment with the lock

6. Adjust the lock nut assembly
side to side as required to align
with the transmission.

7. Close the luggagecompartment
door and checkfor properalignment
and for a good weatherstripseal.

8. Adjust the lock nut height as
necessaryfor a flush luggage com
partment door fit with Tool T57P-
53510-A.

9. Adjust the luggagecompartment
door close limit switch and activator
using Tool T57P-15780-A. Then,
check the operation of the luggage
compartment door locks and the
switch adjustment.

LUGGAGE COMPARTMENT
DOOR LOCK TRANSMISSION
DRIVE CABLE AND HOUSING

1. Raise the rear of the car and
remove the right and left luggage
compartment door lock nut lower
retaining screws located in each
wheel housing.

2. Raise the luggagecompartment
door approximately one inch by
hand to free the lock assemblies
from the bracket, Then, operate
the top switch to completethe deck-
open cycle.

3. Remove the right and left lock
nuts from the transmission lock
screws.

4. Position the lock nuts in the
bracketsand install the lower retain
ing screws at the wheel housing.
Torque the screws to 15-20 ft-lbs.

5. Removethe clip and screw re
taining the cable andhousing to the
door inner panel.

6. Disconnect the drive cable and
housing from the motor and trans
mission and remove the cable and
housing.

7. Place the cable and housing in

door
fore
fore
nut.
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the transmissionand tighten the re
taining screw.

8. Connect the drive cable and
housing to the motor and retain it
in place with the clip and screw.

UPPER BACK FINISH PANEL LIFT

REMOVAL

1. Openthe luggage compartment
door.

2. Remove the upper back panel
motor and switch wires from the
retaining clip; pull the wires out of
the hole in the inner panel and dis
connect at the connectors.

3. Scribethe locationof the lift as
sembly on the upper back finish
panel bracket;then, remove2 bolts,
nuts, and washersattaching the up
per back finish panel to the lift as
sembly.

4. Remove 2 bolts attaching the
lift assembly to the luggage com
partmentdoor inner panel. Remove
the lift assembly.

5. Remove
and remove
transmission.

6. Remove
and remove
transmission.

7. Remove4 bolts and2 nuts and
remove the transmission and arm
from the mounting plate.

INSTALLATION

1. Position the mounting plate to
the transmissionand arm assembly
and install the 4 bolts and 2 nuts.

2. Position the motor and rubber
drive coupling to the transmission
and install the 2 retaining nuts.

3. Position the switch to the trans
mission and install the 2 retaining
nuts.

4. Position the lift assembly to
the luggagecompartmentdoor inner
panel and install the 2 attaching
bolts.

5. Position the arm of the lift as
semblyto theupperbackfinish panel
bracket and install the attaching
bolts, nuts, and washers.

6. Connect the motor and switch
wires to the harness.Push the wire
connectorsin the hole in the inner
panel and install the harnessretain
ing clip.

7. Check the upper back finish
panel operation; adjust the hinges
and adjust the upper back finish
panel deck open limit switch. Re
fer to Adjustments in Section 4.

2 switch retaining nuts
the switch from the

UPPER BACK FINISH
PANEL HINGE

1. Open the luggage compartment
door and removethe nuts, washers,
and bolts attaching the hinge to the
packagetray.

2. Remove2 hingeto luggagecom
partment door attaching bolts and
removethe hinge.

3. Position the hinge to the lug
gage compartmentdoor and install
the retaining bolts.

4. Position the hinge to the pack
age tray and install the bolts, wash
ers, and nuts.

5. Adjust the upper back finish
panel hinge. See Upper Back Fin
ish Panel Adjustment in Section 4.

ROOF HOLD DOWN CLAMP

1. Unlatch the top and raise it off
the windshield header.

2. Remove2 screws attachingthe
hold down clamp to the No. I bow
and removethe clamp.

3. Position the clampto the No. I
bow and install the attachingscrews.
Adjust the clamphook to the proper
length Section 4.

DOWEL PIN

1. Lower the convertible top Lu
the luggage compartment. Do not
allow the luggage compartment
door to close.

2. Remove2 screws attachingthe
dowel to the No. 1 bow and remove
the dowel.

3. Position the dowel to the No.
I bow and install the retaining
screws. Snug but do not tighten the
screws so that the dowel will move
when placed against the windshield
header.

4. Raise the top to the windshield
headerto align the dowel pins with
the header.

5. Lower the top and tighten the
dowel pin attachingscrews.

6. Raisethe top and lock it to the
windshield header.

DOWEL PIN STRIKER PLATE

1. Lower the top,
2. Remove the sun visor attach

ing screws and remove the right
and left sun visors from the wind
shield header.

3. Remove 2 screws and remove
the right and left windshield pillar
weatherstripsFig. 35.

4. Removethe right and left wind-

shield pillar weatherstrip retainers.
5. Remove the windshield pillar

drip moulding attachingscrews and
removethe right and left drip rails.

6. Remove 2 screws attaching
each windshield outside upper side
moulding and removethe right and
left moulding.

7. Remove the right and left top
latch clamps from the header.

8. Removethe sun visor arm clip
from the center of the windshield
header.

9. Remove the windshield outside
top moulding.

10. Remove the dowel pin striker
plate.

11. Install the dowel pin striker
plateand the windshield outside top
moulding.

12. Install the sun visor retainer.
13. Install the right and left top

latch clamps.
14. Install the right and left wind

shield upper side mouldings Fig.

NO. 1 BOW WEATHERSTRIP

1. Unlatch the top and raise it
from the windshield header.

2. Remove 2 bolts and nuts at
taching the weatherstrip to the right
and left side rails Fig. 23.

3. Remove 2 screws from the
weatherstrip right and left front
corners.

4. Remove the weatherstrip front
retainerattachingscrewsandremove
the retainers.

5. Removethe No. 1 bow weather
strip from the car.

6. Position the weatherstrip to the
No, 1 bow and install the corner
attachingscrews.

7. Position the weatherstrip front
retainersto the weatherstripandNo.
I bow and install the attaching
screws Fig. 23.

8. Install the weatherstripside rail
attachingbolts and nuts,

9. Lower the top on the wind
shield header and latch it in place.

SIDE RAIL WEATHERSTRIPS

1. Unlatch the top and raise it up
off the windshield header.

2. Remove 3 bolts and nuts at
taching the front intermediateside

2 motor retaining nuts
the motor from the

35.
15. Install

shield pillar
16. Install

shield pillar
17. Install

the right and left wind
drip mouldings.
the right andleft wind
weatherstrips.
the sun visors.



FIG. 35-Windshield Outside Mouldings
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rail weatherstripto the roof side rails
and remove the weatherstrip Fig.
23.

3. Remove 4 bolts and nuts and
one screw attaching the rear inter
mediate side rail weatherstripsand
removethe inner andouter weather
strips.

4. Position the weatherstrips to
the roof side rail and install the

attaching bolts, nuts, and screw.
5. Lower the top to the windshield

header and latch it in place. Then,
adjust as necessarySection 4.

REAR SIDE RAIL WEATHERSTRIP

I. Unlatch the top from the wind
shield header and lower the top.
Do not allow the luggage corn-

partrnent door to close.
2. Remove the rear side rail

weatherstrip attaching scrtws and
remove the weatherstrip Fig. 23.

3. Position the weatherstrip to
the rear roof rail and install the at
taching screws.

4. Raisethe top andlatch it to the
windshieldheader.Checkfor a good
rear side rail weatherstripseal.

OUTSIDE UPPER
SIDE MOULDING,

18-53

OUTSIDE BELT

VIEW AA

DRIP MOULDING

WEATHERSTRIP RETAINER
Ri 223-A
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O ENGINE

CHANGE OIL AND FILTER

1. Raisethe car.
2. Removethe oil pan drain plug

and allow the engine oil to drain
into a container.

3. Place a drip pan under the
filter. Unscrew the filter from the
adapterfitting.

4. Coat the gasket on the filter
with oil. Place the filter in position
on the adapter fitting. Hand tighten
the filter until the gasket contacts
the adapter face, then advance it
½ turn.

5. Replacethe oil pan drain plug
and tighten it securely.

6. Refill the crankcase with the
proper amount and grade of oil.

7. Lower the car.
8. Operate the engine at fast idle

and check for oil leaks. If oil leaks
are evident, perform the necessary
repairs to correct the leakage.

ADJUST CARBURETOR-IDLE
SPEED, IDLE MIXTURE, AND
FAST COLD IDLE SPEED

1. Operatethe engine for 30 mm
irtes at 1200 rpm to stabilize engine
temperatures.Be sure the dashpot
is not interfering with the throttle
lever, and make sure the choke fast
idle cam is in the slow position fast
idle screw not contacting the fast
idle cam.

On a car with air conditioner.
operate the air conditioner for 20
minutes before setting the engine
idle speed. Adjust the idle speed
with the air conditioner running.

2. Attach a tachometerto the en
gine. Set the parking brake. It is
necessaryto inactivate the vacuum
power unit to keep the parking

brake engagedwhen the engine is
running during the adjustment
procedures. Turn on the headlights.
Place the transmissionselector lever
in drive range. Check the engine
idle speed. Adjust the engine idle
speedto specificationsby turning the
screw inward to increasethe speed
or by turning the screw outward to
decreasethe speed.When perform
ing this adjustment,be sure the
dashpotis not interfering with the
throttle lever or the fast idle ad
justing screw is not contactingthe
fast idle cam.

3. Turn each mixture screw
needle in until the enginerpm be
gins to drop, due to the lean mix
ture. Turn the needlesout until the
engine rpm increasesand then be
gins to drop, due to the rich mix
ture: then, turn the needles inward
for maximum engine rpm and
smoothness.The needlesshould he
u rned approximately the same

amount. The final setting may vary
about ½ -turn difference between
the needles.Always favor a slightly
rich mixture rather than a lean mix
u re.

4. Check the final engine idle
speedby manuallyopeningand cbs
ing the throttle. Adjust the idle
speed. if necessary.

Final engine idle speed may he
varied to suit the conditions under
which the cr is to he operated.

Engine Fast Cold Idle Speed.
The adjusting screw on the right
side of the carburetor contacts one
edge of the fast idle cam. The cam
perniits a faster engine idle speed
for smoother running when the en
gr tie is cold during choke operation.
As the choke plate is moved through
its range of travel from the closed
to the open position. the last idle
cam pick-up lever rotates the fast

idle cam. Each position on the fast
idle cam permits a slower idle rpm
as engine temperature rises and
choking is reduced.

Manually rotate the fast idle cam
until the fast idle adjusting screw
restson the next to highest starting
step of the fast idle cam, adjacentto
the shoulder kickdown step.

Start the engine and turn the fast
idle adjusting screw as required to
obtain the specified fast idle rpm.

Removethe tachometerif the idle
fuel mixture is not going to be ad
justed. If the idle fuel mixture is to
he adjusted,leavethe tachometerin
stalled so that the idle speed can he
checked after the idle fuel mixture
has beenadjusted.

CLEAN CARBURETOR AIR
CLEANER AND PAPER TYPE
FILTER

REMOVAL

1. Disconnect the positive crank
case ventilation inlet hose at the air
cleaner.

2. Remove the wing nut retaining
the air cleaner on the carburetor:
then. lift the air cleaner otT the
carhureor. To prevent dirt from
entering the carburetor. the filter
element must never be removed
when the air cleaner body is
mounted on the carburetor.

3. Removethe cover and filter dc-

nient. Discard the air cleanermount
ing gasket on the carburetor it it is
excessiely orn or damaged.

FILTER ELEMENT

The filter element must tiever be
cleaned with a solvent or cleaning
solution. Also. oil must not be
added to the surt’acesof the filter
element or air cleaner hod.

I here are two alternate proce-



GROUP 20- MAINTENANCE OPERATIONS

dures that can be used to clean the
air filter element. One method is
performed with the use of com
pressedair. The other is performed
by tapping the elementon a smooth
horizontal surface.

Compressed Air Method. Direct
a streamof compressedair through
the elementin the directionopposite
that of the intake air flow, that is
from the inside outward. Extreme
care must be exercised to prevent
rupture of the element material.

Tapping Method. Hold the ele
ment in a vertical position and tap
it lightly againsta smooth,horizontal
surface to shake the dust and dirt
out. Do not deform the element or
damagethe gasketsurfacesby tap
ping too hard. Rotate the filter after
each tap until the entire outer sur
face hasbeen cleaned.

Inspection. Hold the filter in front
of a back-up light and carefully in
spect it for any splits or cracks. If
the filter is split or cracked, replace
it.

BODY AND COVER

Clean the air cleaner body and
the cover with a solvent or com
pressed air. Probe the air cleaner
body at the positive crankcase
ventilation system inlet connection
to assure removal of deposits.
Wipe the air cleaner dry if a solvent
is used.Inspectthe air cleanerbody
and cover for distortion or damage
at the gasket mating surfaces. Re
place the cover or body if they are
damagedbeyond repair.

INSTALLATION

1. Install the air cleanermounting
gasketon the carburetor. Install the
air cleanerbody on thecarburetorso
that the word "FRONT" faces the
front of the car.

2. Place the element in the air
cleaner body. Make sure the element
gasket is properly seated.Install the
coverand tighten the retaining wing
nut.

3. Connectthe crankcaseventila
tion inlet hoseto the air cleanerbody.

REPLACE CARBURETOR AIR
CLEANER FILTER
REMOVAL

1. Remove the wing nuts retain
ing the air cleaner assembly.

2. Remove the air cleaner assem
bly from the carburetor. To prevent
dirt from entering the carburetor,
the filter element must never be
removed when the air cleanerbody

is mounted on the carburetor.
3. Remove the cover and filter

element. Discard the filter element.
Discard the air cleaner mounting
gasket if it is excessivelyworn or
damaged.

INSTALLATION

1. Install a new air cleaner mount
ing gasketon the carburetor,if nec
essary. Install the air cleaner body
on the carburetorso that the word
"FRONT" faces the front of the
car.

2. Place the new element in the
air cleaner body. Make sure the
element gasket is properly seated.
Install the cover. Tighten the retain
ing wing nut.

CLEAN CRANKCASE OIL FILLER
BREATHER CAP

Wash the crankcasefiller cap in
solvent. Do not oil the filter mesh.

CHECK ENGINE ACCESSORY
DRIVE BELTS

BELT TENSION

1. Install the belt tension tool on
the drive belt Fig. 1 and check
the tension following the instruc
tions of the tool manufacturer.

2. If adjustment is necessary,
loosen the alternator mountingbolts
and thealternatoradjustingarmbolt.
Move the alternator towardor away
from the engine until the correct
tension is obtained. Remove the
gauge. Tighten the alternator ad
justing arm bolt and the mounting
bolts. Install the tension gaugeand
check the belt tension.

If the car is equippedwith air con
ditioning:

1. Loosen the four compressor
mounting bolts.

2. Adjust the belt tension by slid
ing the compressortowards the cen
ter of thecar to decreasethe tension,
and towards the outside of the car
to increasethe tension.

3. Tighten the four mounting
bolts to specification and check the
belt tension.

If the car is equippedwith power
steering:

1. Loosen the mounting bolts in
corporatedon the front face of the
pump coverplate hub side andthe
one nut at the rear.

2. Fix a %o-inch open end wrench
on the projecting ½-inch boss and
pry upward to correct tension. Do
not pry againstthe reservoir to
obtain proper belt load as it can
be deformedand causea leak.

3. Recheckthe belt tension.When
the tension has been correctly ad
justed, tighten the bolts to specifica
tions.

DRIVE BELT REPLACEMENT

1. On a car with power steering,
loosen the pumpmountingbolts and
remove the drive belt.

On a car with an air conditioner,
removethe compressordrive belt.

2. Loosenthe alternatormounting
bolts and the alternator adjusting
arm bolt. Move the alternator or
generator toward the engine. Re
move the belts from the alternator
and crankshaftpulleys,and lift them
over the fan.

3. Place the belts over the fan.
Insert the belts in the water pump
pulley, crankshaft pully and alter
nator pully grooves. Adjust the belt
tension to specifications.

4. On a car with an air condi
tioner, install and adjust the com
pressordrive belt to specifications.

5. On a car with power steering,
install the pump drive belt and
tighten the mounting bolts. Adjust
the drive belt tension to specifica
tions.

CLEAN POSITIVE CRANKCASE
VENTILATION SYSTEM AND
REPLACE VALVE

1. Remove the carburetor air
cleaner.

2. Graspthe crankcaseventilation
regulator valve and pull it straight
upwardsand out of the grommetin
the right valve rocker arm cover.

3. Use a hose clamp tool to slide
both hoseclamps off the endsof the
inlet hose. Remove the inlet hose
from the carburetorspacer,and sep
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FIG. 1 -Checking Drive Belt
Tension
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arate the hose from the regulator
valve.

4. Do not attempt to clean the
crankcase regulator valve. The
breather cap, located on the left
valve rocker arm cover, should be
cleanedat the proper mileage inter
val. Remove the cap and wash it
in a low-volatility, petroleum-base
solvent. Probethe breatherholes
to assure removal of any accumu
lated deposits. Shake the cap dry
andinstall it. Do not dry with com
pressed air as air pressure may
damagethe filter element.

Clean the crankcase ventilation
systemconnectionon thecarburetor
spacerby probing the inlet nipple
with a flexible wire or bottle brush.

Cleanthe rubberhose with a low-
volatility, petroleum-basesolventand
dry with compressedair.

5. Install the inlet hose and hose
clamp on the regulator valve. Po
sition the hose clamp.

6. Install the inlet hose and hose
clamp on the carburetorspacerinlet
nipple. Position the hose clamp.

7. Install the crankcaseventilation
regulator valve in the right valve
rockerarm cover. Be surethe grom
met is properly seated around the
regulator valve and valve rocker
arm cover.

CHECK IGNITION TIMING AND
ADJUST AS REQUIRED

1. Disconnectthe vacuum line to
the distributor. If necessary,clean
and mark the desired timing mark
Fig. 2.

2. Attach a timing light to the
number one spark plug.

3. Connect a tachometer to the
engine.
NOTE: When connecting a tach
ometerto a vehicleequippedwith
a transistorized ignition, connect
the leads to the tachometerblock
positive lead to red terminal, neg
ative to black.

4. Start the engineand adjust the
speedto the specified RPM for ini
tial timing adjustment.Allow theen
gine to warm up.

5. Observe the timing with the
light.

6. If the timing is not correct,
loosen the hold down bolt and
rotate the distributor clockwise to
advancethe timing or counterclock
wise to retard it.

7. Tightenthe hold down bolt and
check the timing.

8. After the ignition timing has
been properly set, connectthe dis
tributor vacuumline.

9. Check the distributor to deter
mine if the advance mechanismis
operating. To do this, hold the tim
ing light so that the timing marks
and the notch can be seen,and ac
celeratethe engine.

CHECK AND ADJUST OR
REPLACE DISTRIBUTOR POINTS

Unsnapthe distributor cap retain
ing clips, lift the distributor cap off
the distributor housing,and position
the cap out of the way if necessary,
remove the air cleaner and/or the
high tension wire to gain accessto
the distributor.

Lift the rotor off the cam. Re
move the dust cover transistorized
ignition.

INSPECTION

Replace the distributor point as
sembly if the contacts are badly
burned or excessivemetal transfer
betweenthe points is evident.Metal
transferis consideredexcessive"when
it equals or exceedsthe gap setting.

REMOVAL

1. Removethe primary distributor-
transistor lead and condenserwire
if equipped from the breaker
plate.

2. Remove the screw attaching
the ground wire to the distributor
point assembly.

3. Remove the screw nearest the
distributor points, then remove the
distributor point assembly.

INSTALLATION

1. When installing new distributor
points, reversethe procedurefor re
moval and makesurethat the ground
wire is attached to the distributor
point assembly attaching screw
whichis furthestfrom the distributor
points.

2. If the used points are service
able, setthe gapusing a dwell meter.

To setthe gapwith a dwell meter:
Connectthe dwell meterfollowing

the manufacturer’sinstructions.
NOTE: In a car equipped with
transistor ignition, make sure that
the dwell meter is connected to
the tachometer block rather than
the coil.

Operate the engine at idle speed
and note the reading on the dwell
meter.

Stop the engine and adjust the
gap decreasingthe gap increases
the dwell. Now check the dwell
again.

Repeat this procedure until the
proper dwell is obtained.

If new points are installed, set
the gap to specifications using a
feeler gaugeor a dwell meter.

3. Install the dust cover transis
torized ignition.

4. Install the rotor. Install the dis
tributor cap on the distributor hous
ing and snap the retaining clips in
place.

5. Install the air cleaner and/or
the high tension lead if either was
removed.

CHECK AND ADJUST OR
REPLACE SPARK PLUGS

REMOVAL

1. Remove the wire from each
sparkplug by graspingthe moulded
cap of the wire only. Do not pull
on the wire becausethe wire con
nection inside the cap may become
separatedor the weather seal may
be damaged.

2. Clean the area around each
sparkplug port with compressedair,
then removethe spark plugs.

3. Clean the plugs on a sandblast
cleaner, following the manufactur
er’s instructions.Do not prolong the
useof the abrasive blast as it will
erode the insulator. Removecarbon
and other deposits from the threads
with a stiff wire brush. Any deposits
will retard the heat flow from the
plug to the cylinder head causing

20-3

FIG. 2-Timing Marks
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spark plug overheating and pre
ignition.

4. Clean the electrode surfaces
with a small file Fig. 3. Dress the
electrodesto secureflat parallel sur
faces on both the center and side
electrode.

5. After cleaning, examine the
plug carefully for crackedor broken
insulators, badly pitted electrodes,
and other signs of failure. Replace
as required.

ADJUSTMENT
Setthe spark plug gap to specifica

tions by bending the ground elec
trode Fig. 4.

INSTALLATION
1. Install the spark plugs and

torque each plug to 15-20ft-lbs.
When a newsparkplug is installed

in a newreplacementcylinder head,
torque the plug to 20-30 ft-lbs.

2. Connectthe spark plug wires.
Pushall weatherseals into position.

REPLACE FUEL FILTER
1. Removethe filter housing,gas

ket and filter element. Discard the
filter element.

2. Place a new filter elementover
the spout in the valve housingcover.
Lightly lubricate with oil and posi
tion the gasket,then screw the filter
housing on to the pump. Hand-
tighten the filter housing until the
gasket contactsthe pump, then ad
vance it 1/8 turn.

ADJUST ACCELERATOR
PUMP LEVER

The acceleratingpump strokead
justment is made with the carbure
tor air cleaner removed from the
carburetor.

The over-travel lever has 4 holes
and the acceleratingpump link has
2 holes to control the accelerating
pump stroke for various ambient
temperaturesand operating condi
tions of the engine.Thecorrectposi
tion for the link operating rod for
all climatic conditions is in the in
board hole hole nearestthe pump
plunger. Refer to specifications,
and insert the operating rod in the
proper hole of the over travel lever
to suit the climatic conditions in
which the car is to be operated.

REPLACE ENGINE COOLANT
To drain the radiator, open the

drain cock locatedat the bottom of
the radiator. The cylinder block has
drain plugs locatedon both sidesof
the block Fig. 5.

To fill the cooling system, install
the plugs in the block and close the
radiator drain cock. Fill the system
to just below the filler neck of the
radiator supply tank. Disconnectthe
heateroutlet hoseat the waterpump
to bleedor releasetrappedair in the
system. When the coolant begins to
escape, connect the heater outlet
hose.Operate the engine until nor
mal operatingtemperaturehasbeen
reached. After the initial fill, the
coolant level will drop approxi
mately one quart after the engine
has been operated about 20 min
utes at 2000 rpm. This is due to
the displacement of entrapped air.
Add more coolant to fill the radiator
supply tank.

CHECK ENGINE COOLANT LEVEL
The coolant level should be kept

just below the bottom of the filler
neck.

U TRANSMISSION

ADJUST CRUISE-O-MATIC
TRANSMISSION BANDS
FRONT BAND ADJUSTMENT

1. Disconnectthe fluid filler tube
from the oil pan, anddrain the fluid
from the transmission.If the same
fluid is to be used again in the
transmission after the band ad
justment, filter the fluid through
a 100-mesh screen as it drains
from the transmission. Make sure
that the container is clean. Re-use

the fluid only if it is in good con
dition.

2. Remove and thoroughly clean
the oil pan. Do not attempt to clean
the filter. If dirty install a new one.
Discardthe oil pan gasket.

3. Loosen the front servo adjust
ing screw locknut two full turns
with a %6-inch wrench. Check the
adjusting screw for free rotation in
the actuatinglever after the locknut
is loosened, and free the screw if
necessary.

4. Pull the adjusting screwend of
the actuating lever away from the
servo body, and insertthe adjusting
tool gauge block Fig. 6 between
the servopiston stem andthe adjust
ing screw.

5. Install the sockethandleon the
%o-inch socket. Insert the T-handle
extensionthrough the sockethandle
and socket, and install the screw
driver socketon the T-handleexten
sion. Placethe tool on the adjusting
screw so that the screwdriversocket
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FIG. 4-Gapping Spark Plug

FIG. 3-Cleaning Plug

Bi 390-B

Electrode

FIG. 5-Typical Cylinder Block
Drain Plug



PART 20-1 -MAINTENANCE OPERATIONS 20-5

/e inch Drive
/2 inch Drive
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Detail #3
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Socket Holder
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TM.410 TM-82

DiOl 7-A

FIG. 6-Front and Rear Band
Adjusting Tools

engagesthe screw and the %6-inch
socketengagesthe locknut. With a
torque wrench on the T-handle ex
tension, tighten the adjusting screw
to 10 in-lbs torque, and then back
off the screw exactly one full turn.
Severe damage may result to the
transmission if the adjusting screw
is not backed off exactly one full
turn.

6. Hold the adjusting screw sta
tionary, and torque the locknut to
specification.

7. Remove the gauge block from
the transmission.

8. Place a new gasket on the oil
pan; install the filter and panon the
transmission.

9. Connect the filler tube to the
oil pan and tighten to specifications.

10. Add 3 quarts of transmission
fluid. Run the enginefor 2 minutes.
Place selector lever in P position
and check fluid level. Add fluid if
necessary.

REAR BAND ADJUSTMENT

1. Working from under the right
side of the instrument panel, lift
enough carpet away from the con
sole to gain accessto the rear band
adjustment opening.

2. Remove the plastic plug from
the floor pan.

3. Wipe all dirt from the rearband
adjusting screw threads,and oil the
threads.

4. Place the socketholder on the
¾-inch socket Fig. 6. Insert the
T-handleextensionthrough the han
dle and socket. Place the 5A6-inch
8-point socket on the extension.
Place a torque wrench on the T
handle extension.

5. Insert the assembledtool in the
accesshole so that it engagesthe ad
justing screw and the locknut.

6. Loosenthe adjustingscrewlock
nut.

7. Torque the adjusting screw to
specification.

8. Removethe torquewrenchfrom
the T-handleextensionand back off
the adjustingscrewexactly1½ turns.
Severe damage may result to the
transmission if the adjusting screw
is not backedoff exactly1% turns.

9. Hold the adjusting screw sta

tionary, and torque the locknut to
specification.

10. Install the plastic plug in the
floor pan.

11. Fit the carpet into place on
the console.

CHECK TRANSMISSION
FLUID LEVEL

1. Make surethatthecaris stand
ing level.

2. Run the engine at normal idle
speed. If the transmission fluid is
cold, run the engine at fast idle
speed about 1200 rpm until the
fluid reaches its normal operating
temperature.When the fluid is warm,
slow the enginedown to normal idle
speed.

3. Shift the selector lever through
all positions, and place the lever at
P. Do not turn off the engineduring
the fluid level checks.Firmly apply
the parking brake.

4. Clean all dirt from the trans
mission fluid dipstick cap before re
moving the dipstick from the filler
tube.

5. Pull the dipstick out of the
tube, wipe it clean, and push it all
the way back into the tube. Be sure
it is properly seated.

6. Pull the dipstick out of the
tube again,and checkthe fluid level.
If necessary,add enoughfluid to the
transmissionthrough the filler tube
to raise the fluid level to the F full
mark on the dipstick. Do not over
fill the transmission.

U CHASSIS

INSPECT AND CROSS-SWITCH
WHEELS AND TIRES AS
REQUIRED

Switch the tires according to
Fig. 7.

Tighten the wheel nuts to speci
fied torque.

CHECK POWER STEERING
RESERVOIR FLUID LEVEL

Run the engineuntil the fluid is at
normal operatingtemperature.Then
turn the steeringwheel all the way
to the left and right several times,
and shut off the engine.

Check the fluid level in the reser
voir. The level must be at the full
mark on the dipstick. If the level is
low, add enough fluid to raise the
level to the F mark on the dipstick.
Do not overfill the reservoir.

CHECK BRAKE MASTER
CYLINDER FLUID LEVEL

1. Remove the filler cap from the
master cylinder. The diaphragm
which seals the master cylinder
should come off with the cap.

2. Fill the reservoir to /8 inch
from the top.

I

___

F 1019-A

FIG. 7-Tire Cross Switching
Diagram

3. Install the filler cap, making
sure that the diaphragm is properly
seatedin the cap’.

CHECK REAR AXLE FLUID LEVEL
The lubricant level should be

maintained at the bottom of the
filler plug hole with the specified
lubricant.

CHECK STEERING GEAR
OVER-CENTER MESH LOAD

Preload thrust bearing adjust
ment and worm to rack perload
cannotbe changedin service. The
only adjustmentwhich can be per
formed is the total over-centerposi
tion load, to eliminate excessivelash
betweenthe sectorand rack teeth.

1. Disconnect the pitman arm
from the sectorshaft.
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FIG. 8-Checking Steering Gear
Over Center Mesh Load

2. Disconnectthe fluid return line
at the reservoir, at the same time
cap the reservoirreturn line pipe.

3. Place the end of the return line
in a clean container and cycle the
steering wheel in both directions as
required, to dischargethe fluid from
the gear.

4. Remove the ornamental cover
from the steeringwheel hub andturn
the steering wheel to 45° from the
left stop.

5. Using an inch-pound torque
wrench on the steering wheel nut,
determinethe torque requiredto ro
tate the shaft slowly through an ap
proximately ½ turn from the 45°
position Fig. 8.

6. Turn the steering gear back to
center, then determine the torque
requiredto rotate the shaft back and
forth across the center position.
Loosen the adjuster nut, and turn
the adjusterscrew Fig. 9 in until
the readingis at specifications.

Retighten the lock nut while hold-

,ol- T50T - 100. A

/

Tool- 1175-

/

FIG. 10-Removing Grease
Retainer

wear or damage, and replace them
if necessary.The coneand roller as
sembliesandthe bearingcupsshould
be replaced as a set if damageto
either is encountered.
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ing the screw in place.
7. Recheck the readings and re

place pitman arm andsteeringwheel
hub cover.

8. Connectthe fluid return line to
the reservoir and fill the reservoir
with specified lubricant to the proper
level.

CLEAN AND PACK
FRONT WHEEL BEARINGS

1. Raise the car until the wheel
and tire clear the floor.

2. Removethe wheel cover or hub
cap from the wheel.

Gil 88-A 3. Removethe wheelandtire from
the hub and rotor.

4. Remove 2 bolts and washers
retaining the caliper to the spindle.
Remove the caliper from the rotor
and wire it to the underbodyto pre
vent damageto thebrakehose.

5. Removethe greasecapfrom the
hub. Removethe cotter pin, nut lock,
adjusting nut, and flat washer from
the spindle. Removethe outer bear
ing cone and roller assembly.

6. Pull the hub and rotor assembly
off the wheel spindle.

7. Remove the grease retainer,
Fig. 10 and the inner bearingcone
and roller assembly from the hub.

8. Clean the lubricantoff the inner
and outer bearingcups with solvent
and inspect the cups for scratches,
pits, excessivewear, and other dam
age. If the cups are worn or dam
aged, remove them with the tools
shown in Fig. 11.

9. Soak a new grease retainer in
light engine oil at least 30 minutes
before installation. Thoroughlyclean
the inner and outer bearing cones
and rollers with solvent, and dry
them thoroughly. Do not spin the
bearingsdry with compressedair.

Inspect the cones and rollers for

F 1261 - A

it
Tool - 1217-

A_._Tool-I2t7_M

Gi 257.A

FIG. 9-Steering Gear
F 1262- A

Adlustment FIG. 11 -Front Wheel Bearing Cup Removal
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10. Thoroughly clean the spindle
and the inside of the hub with sol
vent to removeall old lubricant.

Cover the spindle with a clean
cloth, and brush all loose dust and
dirt from the splashshield. To pre
vent getting dirt on the spindle,
carefully remove the cloth from
the spindle.

11. If the inner and/orouterbear
ing cups were removed, install the
replacementcups in the hub with
the tools shown in Fig. 12. Be sure
to seat the cups properly in the
hub.

12. Pack the inside of the hub
with the specified wheel bearing
grease.Add lubricantto the hubonly
until the greaseis flush with the in
side diameter of both bearing cups.
All old greaseshould be completely
cleaned from the bearings before
repacking with new grease.

13. Pack the bearing cone and
roller assemblieswith wheel bearing
grease.A bearingpackeris desirable
for this operation. If a packeris not
available, work as much lubricant
as possible betweenthe rollers and
cages. Lubricate the cone surfaces
with grease.

14 Place the inner bearing cone
and roller assemblyin the inner cup,
and install the new grease retainer
with the tool shown in Fig. 13. Be
sure the retainer is properly seated.

15. Install the hub and rotor as
sembly on the wheel spindle. Keep
the hub centered on the spindle
to prevent damage to the grease
retainer or the spindle threads.

16. Install the outer bearing cone
and roller assembly and the flat

Installation

washer on the spindle, then install
the adjusting nut.

17. Adjust the wheel bearingsand
install a new cotter pin. Bend the
ends of the cotter pin around the
castellationsof the nut lock to pre
vent interferencewih the radio static
collector in the grease cap. Install
the greasecap.

18. Install the caliper to the spin
dle and tighten the retaining bolts to
specifications.Check for the correct
flexible hose routing Part 2-2.

19. Install the wheel and tire on
on the hub.

20. Install the wheel cover.

CLEANING AND INSPECTION

FRONT BRAKES

1. Remove the wheel and tire as
sembly, caliper splashshield,and the
shoe and lining assemblies.

2. Make three thicknessmeasure-

mentswith a micrometeracrossthe
middle section of the shoe and lin
ing. Take one reading at each side
and one in the center. If the assem
bly hasworn to athicknessof 0.195
inch shoe and lining together or
0.030 inch lining material only at
any one of the three measuringlo
cations,replaceall 4 shoe and lin
ing assemblieson both front wheels.

3. With the shoe and lining as
semblies installed, insert a feeler
gauge betweenthe lining and rotor.
If the clearanceis not within 0.002-
0.010 inch, checkfor shoeandlining
assembliesnot being properly seated
on the caliper bridges, for a piston
pushedbackin the‘cylinder bore, for
a seizedpiston, or for malfunction
of a piston seal.

Ordinarily, the clearance should
be 0.002-0.010inch. However, if the
vehicle was stoppedby a brake ap
plication just prior to checking the
clearance, the brakes may drag
slightly.

4. To check rotor runout, first
eliminate the wheelbearingendplay
by tighteningthe adjustingnut. After
tightening the nut check to see that
the rotor can still be rotated.

5. Clamp a dial indicator to the
caliper housing so that the stylus
contactsthe rotor at a point approxi
mately 1 inch from the outer edge.
Rotate the rotor and take an indi
cator reading. If the readingexceeds
0.002 inch total indicator runout,
replace the rotor. Do not attempt
to refinish a rotor that indicates
runout in excess of specification.

When the runout checkis finished
be sureto adjust the bearingsas out
lined in Group3, in orderto prevent
bearing failure.

6. Check the rotor for scoring.
Minor scores can be removed
with a fine emery cloth. If the rotor
is excessively scored replace it.

7 Visually check the caliper. If
it is crackedor if excessleakage is
evident, it should be replaced.Slight
leakageor seizedpistonsindicate re
moval and disassembly.

8. If upon disassemblythe caliper
is found to be distorted or damaged,
or if the cylinder bores are scored
or excessivelyworn, replace the as
sembly.

The two halves of the caliper
assembly should never be sepa
rated. Damageor failure of onere
quires replacement of both as a
unit.
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FIG. 14-Sight Glass Installation

CHECK BRAKE LINES
AND LINING

1. Raiseall four wheels. Remove
one of the rear brake drums, and
inspectthedrum and linings. Do not
let oil or greasetouch the drum or
the linings. If the linings are worn
to within ½2 inch of the rivet heads,
replaceor reline both sets primary
and secondary.Under no circum
stancesreplace one lining only, or
onewheel set.Both rear wheel sets
should be replaced whenever a re
spectivelining or shoe is worn or
damaged. If the drum braking sur
faceis excessivelyscored, refinish it.

2. With the parking brakesin the
fully released position, check the
brake cables. The cable adjustment
should be just tight enough to re
move the slack. Excessivetighten
ing may pull the brake shoesoff
their anchors.

3. Check all brake lines for leak
ageor physicaldamageand replace
or repair as required.

4. Lower the car.

CHECK AIR CONDITIONING
SYSTEM

A quicktestof the refrigerantsup
ply can be made by observing the
flow of refrigerantthroughthe sight
glass Fig. 14.

To check the refigerant supply,
placealarge fan in front of the radi
ator to aid in cooling the engine.Set
the servocontrol for maximumcool
ing and the bloweron high. Operate
theengineat 1300 rpm. andobserve
the sight glass while the compressor
is operating. There should be no
bubbles in the sight glass after the
start of the compressor.Bubbleswill
appearwhen the compressorstarts
but should clear after a few
moments.

CHECK FRONT WHEEL
ALIGNMENT AND LINKAGE AND
ADJUST AS REQUIRED

FIG. 1 6-Alignment Spacer
Installation-Rear

alignmentspacersas follows to estab
lish the curb height.

Lift the front of thecarandposi
tion the suspensionalignment spac
ers between the suspensionupper
arm andthe edgeof the framespring
pocketas shownin Fig. 15. The low
er end of the alignment spacers
should be placed over the headof
the ball joint retaining nut. Position
the alignment spacersfor the rear
of the car betweenthe rear axle and
the frame side rail as shown in Fig.
16. Lower the rearof thecarso that
the weight of the body will hold the
alignmentspacersin place.

3. Install the wheel alignment
equipment on the car. Whichever
typeof equipmentis used,follow the
installation and inspection instruc
tions provided by the equipment
manufacturer.

CASTER
Check the caster angle at each

front wheel.Casteris the forward or
rearward tilt at the top of the wheel
spindle Fig. 18. If the spindle tilts

20-8

adjust front wheelalignment with
out first making a preliminary
inspection of the front-end parts.

Check all the factors of front
wheel alignment except the turning
angle before making any adjust
ments. The turning angle should be

K 1092 - C checkedonly aftercaster,camberand
toe-in havebeenadjustedto specifi
cations.

F 1269- A

The front wheelalignmentspecifi
cations given in Part 3-5 are correct
only when the car is at "Curb
Height". Before checkingor adjust
ing the alignment factors, the sus
pension alignment spacersmust be
installed to obtain the Curb Height.

EQUIPMENT INSTALLATION

Equipment used for front wheel
alignment inspection must be ac
curate. If portable equipment is
being used, perform all inspection
operationson a level floor.

Alignment height spacers Figs.
15 and 16 areusedto checkcaster,
camberand toe-in. If the car is op
erated under abnormal load condi
tions, the spacersshould be omitted
when checkingtoe-in.

1. Drive the car in a straight line
far enoughto establish the straight-
aheadposition of the front wheels,
and then mark the steering wheel
hub and the steeringcolumn collar
Fig. 17. Do not adjust thesteer
ing wheel spoke position at this
time. If the front wheels are turned
at any time during the inspection,
align the marks to bring the wheels
back to the straight-aheadposition.

2. With thecar in position for the
front end alignment inspectionand
adjustment, install the suspension

FIG. 1 5-Alignment Spacer FIG. 17-Typical Straight
Installation-Front Ahead Position MarksDo not attempt to check and
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POSITIVE
CAMBER

......,J .+......J NEGATIVE -0. .4- POSITIVE
CASTER Ij CASTERci OF TIRE

to the rear, casteris positive. If the
spindle tilts to the front, caster is
negative.The correctcasterangle,or
tilt, is specified in Part 3-5.

The maximum difference between
both front wheelcasteranglesshould
not exceed ½ °. However, a differ
ence of not more than ¼ ° is pre
ferred.

CAMBER

Check the camber angle at each
front wheel. The camber angle is
the amount the front wheels are
tilted at the top Fig. 18. If a wheel
tilts outward, camber is positive. If
a wheel tilts inward, camberis nega
tive. The correct camber angle, or
outward tilt, is specified in Part 3-5.
The maximum difference between
both front wheel camber angles
should not exceed½ °. However, a
difference of not more than ¼ ° is
preferred.

TOE-IN

Alignment height spacersareused
on all cars to check and adjust toe-
in, except on those operatedunder
abnormal conditions. Toe-in should
only be checked and adjustedafter
the casterand camber hasbeenad
justed to specifications.

Check the toe-in with the front
wheels in the straight-aheadposi
tion. Measurethe distancebetween
the extremefront and also between
the extreme rear of both front
wheels.The difference betweepthese
thesetwo distancesis the toe-in.

Correcttoe-in, or inward pointing
of both front wheels at the front is
specifiedin Part 3-5.

FRONT WHEEL TURNING
ANGLE

When the inside wheel is turned
20°, the turning angle of the outside

wheel should be as specified in Part
3-5. The turning anglecannotbe ad
justed directly, becauseit is a result
of the combination of caster, cam
ber, and toe-in adjustments and
should, therefore, be measuredonly
after these adjustmentshave been
made. If the turning angle does not
measure specifications, check the
spindle or other suspensionpartsfor
a bent condition.

WHEEL ALIGNMENT
ADJUSTMENTS

After front wheel alignment
factorshavebeenchecked,makethe
necessaryadjustments. Do not at
tempt to adjust front wheel align
ment by bending the suspensionor
steering parts.

CAMBER
Adjust the camberby removingor

installing shims between the pivot
bracketof the front suspensionlower
arm and the mounting bracket on
the underbody in the engine com
partment Fig. 19.

The removal of shims betweenthe
mounting and pivot brackets will

move the lower ball joints inward.
The installationof shims betweenthe
mounting and pivot brackets will
move the lower ball joint outward.
Camberadjustingshims areavailable
in severalstandardshim thicknesses.
A M6 inch change of shim thickness
will change the camber angle W.
The total shim stackthicknessshould
not exceed‘Me inch.

CASTER

The caster adjustment is made by
repositioning the strut on the lower
arm as shownin Fig. 19. Adjust the
caster by loosening the rearward
washers, nuts and bolts. Lift the
strut so that the strut serrationswill
be free from the serrationson the
lower arm. Lengthen the distance
between the strut forward mount
and the side of the lower arm Fig.
19, dimension"A" to decreasethe
caster angle. Decreasethe distance
betweenthe strut forward mountand
the side of the lower arm Fig. 19,
dimension "A" to increase the
caster angle. Tighten the rearward
nuts that retain the strut to the
lower arm. Checkthe caster,camber,
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ANGIE CAR
F 1216-A

FIG. 1 8-Caster and Camber
Angles

SHIM RETAINING NUT SHIM RETAINING NUT PIVOT BRACKET
PIVOT BRACKET BRACKET RETAINING NUT. I SHIMS I LOWER ARM

Si JAINING OLIA.I STRUT

FIG. 19-Caster and Camber Adlustments
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and toe-in alignment for the correct
settings listed in the specifications.
Remove the suspension alignment
spacers.

TOE-IN AND STEERING WHEEL
ALIGNMENT ADJUSTMENTS

Check the steering wheel spoke
position when the front wheels are
in the straight-aheadposition. If the
spokesare not in their normal posi
tion, they can be properly adjusted
while toe-in is being adjusted.The
toe-in specification is specified in
Part 3-5.

1. Loosen the two clamp bolts on
each spindle connecting rod sleeve
Fig. 20.

2. Adjust toe-in. If the steering
wheel spokes are in their normal
position, lengthen or shorten both
rods equally to obtain correct toe-in
Fig. 21. If the steering wheel
spokes are not in their normal posi
tion, make the necessaryrod adjust
ments to obtain correct toe-in and
steering wheel spoke alignment Fig.
22.

3. Recheck toe-in and steering
wheel spoke alignment. If toe-in is
correct and the steeringwheelspokes
are still not in their normal position,
turn both connecting rod sleevesup
ward or downward the samenumber
of turns to move the steering wheel
spokes Fig. 22.

4. When toe-rn and steering wheel

GROUP 20- MAINTENANCE OPERATIONS

WHEN TOE-IN IS CORRECT
TURN BOTH CONNECTING ROD

SLEEVES UPWARD TO ADJUST
SPOKE POSITION

WHEN TOE-IN IS
NOT CORRECT

LENGTHEN LEFT ROD TO
INCREASE TOE-IN

SHORTEN RIGHT ROD
TO DECREASE TOE-IN

FIG. 22-Toe-In and Steering Wheel Spoke Adlustments
spoke alignment are both correct,
torquethe clamp bolts on both con
nectingrod sleevesto specifications.

FRONT END GENERAL
INSPECTION

Do not check and adjust front
wheel alignment without first
making the following inspection
for front-end maladjustment, dam
age, or wear.

1. Check for specified air pres
sures in all four tires.

2. Raise the front of the car off
the floor. Shake each front wheel
grasping the upper and lower sur
faces of the tire. Check the front
suspension ball joints and mount
ings for looseness,wear, and dam
age. Check the brake caliper attach
ing bolts. Torque all loose nuts and
bolts to specifications. Replace all
worn parts as outlined in Part 3-2.

3. Check the steering gear mount
ings and all steering linkage connec
tions for looseness. Torque all
mountings to specifications. If any
of the linkage is worn or bent, re
place the parts as outlined in Part
3-3.

4. Checkthe front wheelbearings.
If any in-and-outfree play is noticed,
adjust ttie bearings to specification.
Replaceworn or damagedbearings

TURN
DOWNWARD

TO DECREASE
ROD LENGTH

TURN DOWNWARD TO TURN UPWARD TO
INCREASE ROD LENGTH TURN UPWARD INCREASE ROD LENGTH

TO DECREASE
ROD LENGTH

dlc1*j ciØ
LEFT-HAND SLEEVE RIGHT-HAND SLEEVE F1037-B

SHORTEN LEFT ROD
TO DECREASE TOE.IN

LENGHTEN RIGHT ROD

TO INCREASE TOE-IN

F1254.A

as outlined in Part 3-4.
5. Spin each front wheel with a

wheel spinner, and check and bal
anceeach wheel as required.

6. Check the action of the shock
absorbers. If the shock absorbers
are not in good condition, the car
may not settle in a normal, level
position, and front wheel alignment
may be affected.

WHEEL INSPECTION
Wheel hub nuts should be in

spectedandtightenedto specification
at predelivery.Loosewheelhub nuts
may cause shimmy and vibration.
Elongatedstud holes in the wheels
may also resultfrom loosehub nuts.

Keep the wheels andhubs clean.
Stones wedged between the wheel
and rotor or rear drum and lumps of
mud or greasecan unbalance a wheel
and tire.

Check for damage that would
affect the runout of the wheels.
Wobble or shimmy -caused by a
damagedwheel will eventually dam
age the wheel bearings.Inspectthe
wheel rims for dents that could
permit air to leak from the tires.

CHECK TIRE PRESSURES
Check all tires for specified pres

sures.

CHECK BATTERY FLUID LEVEL
The battery is mounted under the

hood at the right front side of the
enginecompartment.

Keepthe fluid in eachbatterycell
up to the level of the ring in the
bottom of the filler well. Generally,
tapwatermay be addedunlessit has
a high mineral content or has been
storedin a metal container.

TURN BOTH CONNECTING ROD
SLEEVES DOWNWARD TO

SPOKE POSITION

FIG. 20-Spindle Connecting
Rod Sleeve

ADJUST BOTH RODS EQUALLY TO MAINTAIN NORMAL SPOKE POSITION

FIG. 21 -Spindle Connecting Rod Adjustments
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BODY LUBRICATION

Apply Rotunda Silicone Lubri
cant R113-A Ford Specification
M99C40-A or B to the following
points as required:

Door Hinges and Hinge Checks:
Hood Hinge Pivots; Luggage Com
partmentHinge Pivots; Hood Latch:
Hood Auxiliary Latch; Fuel Filler
Door Hinges.

Operate the components after
lubricating, to be sure the lubricant
has "worked-in".

Apply Rotunda Lock Lubricant
Ri 17-A Ford SpecificationM2C20
sparingly to the following lock cyl.
inders:

Door Locks; Luggage Compart
ment Lock.

Insert the key and operate the
lock several times to work the lubri
cant into the lock.

CHECK CONVERTIBLE
TOP OPERATION

MECHANICAL CHECKS

Improper top operation can he
causedby bent or misaligned link
age, binding linkage pins, and/or
broken pivot bushings. Should the
electrical and hydraulic systems he
functionally correct and unsatisfac

tory operation of the top persists,
check and adjust or replacethe me
chanical componentsas required.

HYDRAULIC CHECKS
Faulty hydraulic system operation

can becausedby lack of fluid, leaks,
air in the system, obstruction or
kinks in the hoses, or faulty opera
tion of a cylinder or the pump.

FLUID LEVEL CHECK
1. Erect the top.
2. Removethe sparetire for access

to the hydraulic pump and reservoir.
3. Place absorbent cloths below

the filler plug.
4. Remove the filler plug, and

check the fluid level. It should be
level with the bottom edge of the
hole.

5. If the level is low, check the
system for leaks, adding Automatic
Transmission Fluid as necessary.
Check system for leaks.

6. Install the spare tire.

LIFT CYLINDER OPERATION
CHECK

Operatethe top control switch and
observe the operation of the lift
cylinders for the following:

If the movement of the piston
rods is sluggish or uneven, check

the hoses from the pump to the
cylinder for kinks.

If one piston rod moves more
slowly than the other, the cylinder
with the slower rod is defectiveand
should be replaced.

If both rods move slowly, or do
not move at all, disassembleand re
pair the pump.

CLEAN BODY DRAIN HOLES
Inspect the rubberdrain valves in

the door sills and body rockerpanels
to make sure they are open and op
erating. Periodically check any re
movable rubber plugs for moisture
or dust accumulation and for Se-
curity of installation.

REPLACE WINDSHIELD
WIPER BLADES

Wiper blade replacementintervals
will vary with the amount of use,
type of weather, chemical reaction
from road tars or salts and the age
of the blades.Be surethat the wind
shield glass surface is not contami
nated with oil, tree sapor other for
eign substance which cannot be
easily rubbedoff.

Generally, if the wiper pattern
across the glass is still uneven and
streakedafter thesetests,replacethe
blades.
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ITEM FORD PART NO. PART NAME

Body Hinges C4AZ-19584-A, R-138-B J Lifetime Body Grease

Brake Master Cylinder B7AZ-19542-A, R-103-A Rotunda Heavy Duty Brake Fluid

Front Suspension Ball Joints and Steering Linkage C1AZ-19590-B FoMoCo Ball Joint Grease

Front Wheel Bearings C2AZ-19585-A FoMoCo Wheel Bearing Grease

Hood Latch & Safety Catch C4AZ-19584-A, R-138-B Lifetime Body Grease

Lock Cylinders B4A-19587-A Rotunda Lock Lubricant

Rear Axle C1AZ-19580-E or F FoMoCo Hypoid Gear Lube

Equa Lock Axles use 1 oz. per pint of
C1A-19580-E or F

C1AA-19B546-A Equa-Lock Additive

Steering-Power Pump Reservoir C1AZ-19582-A, R-106-A Rotunda Automatic Transmission Fluid

Convertible Top Reservoir C1AZ-19582-A, R-i06-A Rotunda Automatic Transmission Fluid

Transmission Automatic C1AZ-19582-A, R-106-A Rotunda Automatic Transmission Fluid

Universal Joints C1AZ-19586-B FoMoCo Universal Lube

Engine Crankcase Oil MS Sequence tested SAE 1OW-30 above -10°F. SAE
5W-2O for sustained temperatures below -10°F.

Engine Oil Filter C1AZ-6731-A, Ri-A Rotunda Oil Filter-6,000 mile type -

ENGINE CRANKCASE OILS

Use of SAE 1OW-30 oil will pro
vide the proper viscosity for all
normal ranges of outside tempera
tures.For operationat sustainedout
side temperaturesbelow -10°F. a
5W-20 oil should be used.

Oil Quality

Use only oils which have been
testedand certified by the maker as
saitsfying automobile manufacturers
specifications for Engine Operating
SequenceTestsfor ServiceM.S. The
Ford Motor Company specification
coveringthesetests is M2C27. These

testsaredefinedby ASTM committee
D2 for Section G-IV of technical
committee B and are published in
the SAE Handbook.

Thesetestscoveroil characteristics
as follows:

Sequence I - Low Temperature
Wear Prevention-Cold Starts

SequenceII- High Speed- High
TemperatureWear Prevention

SequenceIII - High Temperature
Deposit Formation-Varnish

SequenceIV-Corrosion and Rust
Prevention

SequenceV - Sludge Formation
If engine oils are usedwhich do

not meet these requirements,it will

be necessaryto changeoil more fre
quently than every 6,000 miles.

If it is necessaryto use an "MS"
oil which is not certified by the
marketeras havingpassedtheEngine
OperatingSequenceTests, the addi
tion of Rotunda Oil Conditioner to
the oil will satisfy the requirements.

Oil Filter
Use of the right oil filter is also

essentialto good enginelife and op
eration. For 6,000-mile filter change
intervals, filters must meet Ford
Specification ES-COAE-6714-A.

The genuine Rotunda Oil Filter
meets this requirement.

LUBRICANT SPECIFICATIONS

GROUP
21
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* COOLING SYSTEM DRAIN

FIG. ‘I- Typical Lubrication Chart
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Specifications 9-25
Tests 9-118-16

8-33
8-46

DOOR
.

Alignment
Lock

18-42
1819
18-2 1
1841
1848

Cylinder Replacement
Lock Replacement
RemoteControl Replacement...
Striker Adjustment

Outside Handle Replacement...
Replacement

17-17

11-3
11-2
11-1
11-2
11-9
11-2

8-15
8-33
8-39
8-11
8-46

8-16

17-22
17-22
17-22
17-18
17-22
17-21

5-1
5-2
5-1

8-22
8-13
8-18
8-1
8-41
8-39
8-37
8-45
8-22
8-7

12-1
12-1
12-4

8-12

8-47

8-30
8-39

8-13
8-27
8-27
8-10
8-45

Specifications 12-5

17-28
17-28
17-21
17-28

9-13
9-16
9-14
9-19

9-22
9-19
9-22
9-21

11-3
11-8
11-8
11-8
11-9
11-2

11-3

8-35
10-26
10-30

10-10
10-26
10-1
10-27
10-27
10-26
10-3 1

10-6
10-1
10-3 1

10-28

10-28



4

HORN

Adjustment
Description
Diagnosis
Horn Buttons Replacement
Replacement
Testing

HYDRAULIC VALVE LIFTER

Cleaning andInspection
DisassemblyandAssembly
Replacement
Tests

IGNITION SWITCH REPLACEMENT 15-10

IGNITION SYSTEM

Diagnosis
Specifications
Testing
Timing

INSTRUMENTS

ConstantVoltage Regulator
Replacement
Testing

Descriptionand Operation
Diagnosis
Removal and Installation
Replacement

Charge Indicator
Fuel Gauge Units
Oil PressureGaugeUnits
TemperatureGaugeUnits

INTERIOR TRIM

Door Trim Panel Replacement
Headlining Replacement
InstrumentPanelPad Replacement
QuarterTrim PanelReplacement

L

LANDAU TOP REPLACEMENT 18-7

LIGHTS

Bulb Replacement
Diagnosis

Headlights
Alignment
Description

Switches
Description
Replacement

Testing

LUBRICATION 21-1

M

Cleaning andInspection 8-16
Replacement 8-33
Specifications 8-46

MAINTENANCE

Operations 20-1
Schedule 19-1

MANIFOLDS

Cleaning and Inspection
ExhaustManifold Replacement
Intake Manifold Replacement
IntakeVacuumTest

MIRROR

Inside BondedMirror Replacement 17-26
RemoteControl Outside 17-16

MOULDINGS
Body Exterior 17-16

0
OIL PAN

Cleaning and Inspection.
Removal and Inspection.

OIL PUMP

Cleaning and Inspection
Disassemblyand Assembly
Removal and Installation
Specifications

P

PAINT REPAIR 17-7

PISTON

Cleaning and Inspection.
Repairs
Specifications

PISTON AND CONNECTING ROD ASSEMBLY

Disassemblyand Assembly
Removal and Installation

PISTON PIN
Cleaning and Inspection..
Repairs
Specifications

PISTON RINGS

Cleaning and Inspection
Repairs
Specifications

POSITIVE CRANKCASE VENTILATION SYSTEM

Cleaning and Inspection
Removal and Installation

Page

0
GRILLE

Replacement 17-14

H

HEATER

Adjustments
Descriptionand Operation....
Diagnosis
Removal and Installation
Specifications
Testing

HOOD AND HOOD LOCK

Adjustments
Removal and Installation...

Page

15-5
15-5

15-9
15-9
15-316-3

16-1
16-2
16-4
16-29
16-3

MAIN BEARINGS

17-12
17-12

15-4
15-5
15-2
15-8
15-8
15-3

8-14
8-32
8-32
8-8

8-13
8-26
8-25
8-7

8-16
8-36

8-17
8-37
8-36
8-47

9-1
9-25
9-1
9-7

15-14
15-3
15-12
15-1
15-13

15-15
15-14
15-14
15-14

18-1
18-1
18-2
18-1

8-15
8-11

8-46

8-35
8-34

8-158-128-46

15-7
15-1

8-15
8-12
8-46

8-17
8-27



POWER STEERING

Air Bleeding.
Diagnosis andTesting
Pump

Description and Operation
Removal and Installation

Specifications

PUSH RODS

Inspection
Repair

RADIATOR

Cleaning and Inspection...
Descriptionand Operation.
Maintenance
Hose Replacement
Removal and Installation.

RADIATOR SUPPLY TANK

Description and Operation.
Removal and Installation.

RADIO

Antenna Replacement
Description
PushButton Adjustment
Removal and Installation
Speaker Replacement
Specifications

REGULATOR - ALTERNATOR

Adjustment
Description and Operation
Removal and Installation
Specifications

S

SPEED CONTROL

Adjustment
Cleaning and Inspection
Descriptionand Operation
Diagnosis
Replacements
Specifications
Testing

SPEEDOMETER

Cable Replacement
Descriptionand Operation
Replacement
Tests

STARTER

Armature Replacement
Brush Replacement
Cleaning and Inspection
Descriptionand Operation
Diagnosis
Drive Replacement
Removal and Installation 14-7

Repair
Specifications
Testing

STEERING

Column
Adjustments
Description
Upper Bearing Replacement

Diagnosis and Testing
Gear

Adjustments
Description and Operation
Removal and Installation
Repair

Specifications
SteeringWheel

Replacement
Spoke Position Adjustment

Wheel Alignment

SUSPENSION

Ball Joint Replacement
Lower
Upper

Control Arm
Overhaul
Replacement

Description and Operation.
Diagnosis and Testing
Cleaning and Inspection....
Shock AbsorberReplacement

Front
Rear

Specifications
Spindle Replacement
Springs

Overhaul Rear
Replacement- Front
Replacement- Rear

Wheel Alignment

T
THERMOSTAT

Description and Operation
Removal and Installation
Specifications
Test

TIMING CHAIN AND SPROCKETS

Cleaning and Inspection...
Removal and Installation..

TRANSMISSION

Adjustments
FrontBand
Linkage
Neutral. Switch
Rear Band 7-24

5

Page

3-1
3-1

3-18
3-22
3-36

8-13
8-10

11-3
11-6
11-2
11-3
11-6

R

11-6
11-7

16-26
16-25
16-25
16-26
16-28
16-29

13-Il
13-11
13-12
13-13

SPARK PLUGS

SPARK PLUG WIRE REPLACEMENT

Page

14-7
14-9
14-3

3-21
3-20
3-22
3-1

3-20
3-17
3-21
3-26
3-35

3-22
3-6
3-4

3-15
3-9

3-15
3-12
3-8
3-1
3-6

3-10
3-14
3-35
3-10

3-16
3-11
3-14
3-4

11-6
11-7
11-9
11-2

8-14
8-29

3-3
3-32
3-36

7-23
7-22
7-23

9-169-15

16-23
16-24
16-19
16-22
16-24
16-29
16-22

15-17
15-13
15-17
15-4

14-6
14-5
14-6
14-7
14-1
14-5

TIRES

Diagnosis and Testing..
Replacement
Specifications
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Assembly
Caseand Linkage Repair
Cleaning and Inspection
Control Valve

Replacement
Sub-AssemblyRepair

ConverterReplacement
Descriptionand Operation
Diagnosis and Testing
Diagnosis Guide
Disassembly
ExtensionHousingBushing andRear

Seal Replacement
Fluid

Drain andRefill
Level Check

Front Clutch Sub-AssemblyRepair
Front Pump Sub-AssemblyRepair
Front Servo

Replacement
Sub-Assembly Repair

Gear Ratios
Governor

Replacement
Sub-AssemblyRepair

Oil Cooler Flushing
Parking Pawl Replacement.
PressureRegulator

Replacement
Sub-AssemblyRepair

Rear Clutch Sub-AssemblyRepair
RearPump Sub-AssemblyRepair
Rear Servo

Replacement
Sub-AssemblyRepair

Removal and Installation
Shift Tube and Lever Replacement
Specifications

TURN INDICATOR

DescriptionandOperation
Diagnosis
Flasher Replacement
RelayReplacement
Switch Replacement

15-13
15-2
15-16
15-16
15-15

Repair
Specifications

VALVE SPRING, RETAINER AND STEM SEAL
REPLACEMENT

VENTILATION

Adjustment
Cowl Air
RearVent

Descriptionand Operation

WATER PUMP

DescriptionandOperation
Removal and Installation
Specifications

WHEELS

Alignment
Bearing

Adjustment
Packing

Descriptionand Operation
Front Wheel Grease

SealReplacement
Inspection
Removal and Installation
Specifications

WINDOWS

Adjustments
Door andVent
Quarter

Back Window Replacement

Page

8-9
8-45

8-28

16-3
16-3
16-1

Page

7-36
7-36
7-10

7-25
7-33
7-27
7-15
7-1
7-8
7-28

7-26

7-9
7-9
7-31
7-32

7-25
7-35
7-17

7-24
7-35
7-9
7-26

7-25
7-32
7-30
7-32

7-25
7-35
7-27
3-23
7-40

W

11-5
11-5
11-9

3-4

3-31
3-32
3-31

3-32
3-7
3-32
3-36

17-18
17-19
17-27

Door Window RegulatorReplacement 17-23
Door Window Replacement 17-23
Power Window

Diagnosis 17-17
Motor Replacement 17-24
Regulator Replacement 17-24

QuarterWindow andRegulator
Replacement 17-23

Vent Window Replacement 17-22
WindshieldReplacement 17-24

V
VALVE

Adjustment
Cleaning andInspection.
Clearance
Repair
Specifications

VALVE ROCKER ARM SHAFT ASSEMBLY

Cleaning andInspection
DisassemblyandAssembly
Removal and Installation

8-9
8-13
8-9
8-10
8-45

8-13
8-24
8-23

WINDSHIELD WASHER

Description andOperation 15-13

WIPERS

Adjustment 15-4
Blade Adjustment 15-13
Control Replacement 15-18
Description andOperation 15-13
Diagnosis 15-2
Motor Replacement 15-18
Pivot Shaft andLink Assembly

Replacement 15-18



W. co
19 WJS.I

22 IUJS-ItM

29 YUU.WNITI

297 30 UIAO.OUUH

31 WHITI.a_

37 W.Acz.YftLow

31 kIck

39 ND.WHITI

140 53 kAck-kill
$4 OIN-YBLOW

133 0

229 VIOLIT

242 IRUR

9C0 WHIT!

951 01N41AcX

S spuci

RcOURTESY

PILLAR COURTESY
LIGHT

COURTESY LIGHT

SWITCH

1965 THUNDERBIRD INTERIOR LIGHTING,WINDSHIELD WASHER AND GAUGES

TO SATTIRY
p TERMINAL

COURTESY 11010



PILLAR

1965 THUNDERBIRD INTERIOR LIGHTING,WINDSHIELD WASHER AND GAUGES

REGULATGE

IGNITION I

MAP

COURTESY

PUSE

WATER TEMPERATURE

OIL PRESSURE

UNIT

SWITCH

LIGHT EWIYCH

SELECTOR DIAL LIGHT

SWITCH



TAILLIGHT-STOP AND TURN SIGNAL

MOTOR

STOPLIGHT SWITCH

DIMMER SWITCH

INDICATOR LIGHT

UCKUP

1965 THUNDERBIRD EXTERIOR LIGHTING, TURN SIGNALS AND HORNS

TURN

HEADLIGHT-

HIGH

AND

LIGHT

TURN SIGNAl.

WIRING COLOR COOl

449 2 WHITE-SLUR 436 363 21 YELLOW 441 VIOLET

445 3 GREEN-WHITE 25 SLACK-ORANGE GREEN-ORANGE

$ ORANGe-YELLOW 140 SLACK-RED ORALUI

446 OEANOE-WHITE
443 10 GREEN-RED 297 ELACK-GREEN

W ORANGE-RED
37 11 RLACK-YELOW 362 RED

694 456 RROWN
444 34 12 GREEN-SLACK 437 YELLOW-RED 457 RRci$ENITE

13 RED-SlACK 43$ YELLOW-SLACK 435 o56$405J1AQ

461 37 3$ 14 SLACK 439 GREEN GREEN-ORANGE

1$ RED-YELLOW 930 440 WHITE S $PUCR



LIGHT SWITCHTURN SIGNAL
INDICATOR LIGHT

1965 THUNDERBIRD EXTERIOR LIGHTING, TURN SIGNALS AND HORNS

RACKUP LIGHT

HRADUGHT
WON AND LOW ELAN

TAILLIGHT-STOP AND
TURN SIGNAL



1965 THUNDERBIRD TRANSISTORIZED IGNITION

WIRING COlOR CODE

$53 16 RED-GREEN

21 YELLOW

37 40 SLACK

$47 WHITE

44$ EED-WHITE

$30 SLUR-WHITE

$31 GREEN

$32 SLUR

$54 REOWN

904 GREEN-RED

* SPLICE

* RESISTANCE WIRE
PORTION OP CIRCUIT
$51 IS SLACK

MAIN DISCONNECT MAIN DISCONNECT



WIRING COLOR COOl

4 WHITE-SLACK
16 RED-GREEN

152 21 YELLOW

31 24 SLACK

26 SLACK-RED
STARTER NEUTRAL SWITCH

32 RED-RUlE

35 WHITE

37 SLACK-YELLOW

904 GREEN-RED

* SPLICE

1965 THUNDERBIRD IGNITION, STARTING AND CHARGING

ALTEENATQ REGULATOR

IGNITION SWITCH



If LAY

0

1965 THUNDERBIRD IGNITION, STARTING AND CHARGING



TOP-CONTROL
SOLENOID VALVE TOP-CONTROL MOTOR AND PUMP

SOLENOID VALVE *°__I___°t*21 4 2 $

1CONTEOL
15

{9IiEREAKER

4ft1 343 4 1

TOP-UP TOP-DOWN

_____________

LIMIT SWITCH LIMIT SWITCH

SOLENOID VALVE

338

____________________

3LLANP
IN DISCON

STAR
CIRCUIT BREAKER

NECT

_oflO

32

P-UPRELA1

MAIN DISCONNECT

T1Jfl
297 32

L
21

722

- 32
- 32

TOP-CONTROL27
NEUTRAL RELAY

STARTER NEUTRAL
SWITCH

795

297

722FUSE’ ANELJ1’

TOP

343
339

722-
TOP-DOWN RELAY

-3;

DE C K-C LOSE
RELAY -- -

IL

UPPER BACK FINISH-PANEL
RETRACT RELAY

-4

UPPER RACK FINISH-PANEL
ERECT RELAY

DECK-LOCK RELAY

424{

53

4

4’6

COURTESY LIGHT

&LOCK1LIMIT SWITCH

LUGGAGE COMPARTMENT

247

-356- S’S

414 -

409

7-

722

15-AMP CIRCUIT EREAKER

14111
4271 169$

ILJ

TO COURTESY LIGHTS

1965 THUNDERBIRD POWER TOP

UPKMOT3



1965 THUNDERBIRD INSTRUMENT PANEL

NYTRUMENT PANEL LIGHTS

PANEL LIGHTS



WIRING COLOR CODE

702 69$ 434 370 27$ 21 YELlOW 430 340 WHITE-SLUR 416 $ROWH

32 ERG-SLUR 341 WHITR-EED 417 S$OWN-WNITR

239 35 WHITE 471 242 RED-G$EEH 422 OlSEN

41$ 33 SLACK-SLUR 343 YELLOW-WHITE 424 SED.YRLLOW

796 426 175 57 SLACK 3$S VIOlET-WHITE 425 YELLOW-RED

722 337 337 242 SLUR 356 OEANGR-SROWH 427 GRAY

703 699 422 279 ERG 360 YELLOW-SLIM 431 SLUR-WHITE

409 293 VIOLET 411 ORANGE 472 RED-WHIT!

414 297 ELACK-GEEEN 413 YELLOW-VICIRT 701 $LUE-OR$EH

33$ SLUR-RED 419 415 GIRtH-WHERE 5

19-65 THUNDERBIRD POWER TOP DETAILED VIEWS



UPPIf sAck P1I$H-PANS MOTOR

CIRCUIT

1965 THUNDERBIRD POWER TOP

* DECKOpEM
LIMIT SWITO

60-AMP

LIGHT



MAIN DISCONNECT

+ TERMINAL - STARTER RELAY

1 19._.._______J
-l 1

20-AMP CIRCUIT SEEAKEE

SEAT TRACK SOLENOID
HORIZONTALLi

SEAT TRACK SOLENOID
VERTICAL

LEFT SEAT

SEAT REGULATOR
CONTROL MOTOR

RIGHT SEAT

SEAT REGULATOR CONTROL
SWITCH AND HOUSING

SEAT REGULATOR
CONTEOL MOTOR

SEAT TRACK SOLENOID
VERTICAL

1965 THUNDERBIRD POWER SEAT 4-WAY

WENNS COLOR CODE

57 3$ SLACK

51 SLACK-WHITE

179 119 YELLOW

100

306 SLUR

307 WHITE

* SPLICE

SEAT REGULATOR CONTROL
SWITCH AND HOUSING



REAR WINDOW
REGULATOR SWITCH

FROR
WINDOW

REGULATOR MOTOR

227

_

224

REAR WINDOW
REGULATOR SWITCH

1965 THUNDERBIRD POWER WINDOWS

WIRING COLOR CODE

31 SLACK

157 GRAY

317 170 RED-BLUE

226 194 RED

227 YELLOW

297 BLACK-GREEN

313 YELLOW-BLACK

314 RED-BLACK

316 YELLOW-BLUR

319 YELLOW-VIOLET

320 RED-VIOLET

93R SLACK-WHITE

* SPLICE



MASTER WINDOW REGULATOR SWITCH

REGULATOR SWITCH

1 WINDOW REGULATOR MOTOR

1965 THUNDERBIRD POWER WINDOWS AND SEAT



SPUDL
MAKE-READY SWITCH

1965 THUNDERBIRD ACCESSORIES

AIR CONDITIONER
COMPERS5OR CLUTCH

SOLENOID

DOOR AJAR

WAREING SWITCH



449 2 WHITE-SLUR

4S2 44$ 367 3 GREEN-WNITE

10 GREEN-ERG

365 19 SLUR-RED

913 316 266 21 YELLOW

22 SLUR-SLACK

25 SLACK-ORANGE

29 YELlOW-WHITE

926 32 EED-SLUR

453 267 37 SLACK-YELLOW

939 747 70$ 347 113 57 3$ ELACK

40 SLUR-WHITE

54 GREEN-YELLOW

626 366 263 114 133 RED

704 451 140 SLACK-RED

181 ORANGE

1E2 REOWN

21S YELLOW-SLACK

229 VIOLET

264 SLUR

9S0 26S WHITE

297 ELACK-ORERN

3E3 RED-WHITE

315 WHITE-RED

4S0 GREEN

627 SLACK-VIOLET

* SPLICE

SEAT RELT WARNING RELAY EMERGENCY WARNING I

I CONTROL CLICKER RRLAY

SPEED CONTROL MAKE-READY SWITCH

1965 THUNDERBIRD ACCESSORIES

LOW PURL

DOOR AJAR WARNING:

DOOR AJAR’ SWITCH

l994S


