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FOREWORD
This manual provides information for the proper servicing of
the 1962 Thunderbird. The descriptions and specifications
contained in this manual were in effect at the time the manual
was approved for printing. The Ford Division of Ford Motor
Company reserves the right to discontinue models at any
time, or change specifications or design, without notice and
without incurring obligation.
SERVICE DEPARTMENT

FORD

DIVISION

FORD MOTOR COMPANY
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THUNDERBIRD IDENTIFICATION

M1072-A

FIG.

1-Thunderbird Patent Plate

Fig. 1 illustrates a Thunderbird patent plate and its elements. The patent
plate is attached to the left door front pillar.

VEHICLE DATA
Example Fig. 1:
63A
J
63A

TRIM
Deviation trim sets will use existing trim codes plus a suffix. A trim code
with a numerical suffix is not serviced, while a trim code with an alphabetical
suffix is serviced.
Code

85

9H

1

4
Tudor Hardtop
Red
Red Leather
Ninth day of August
.3.00:11 Axle Ratio
Crulse-O-Matic

Color and Material

50

Lt. Silver Blue Met. Vinyl

52

Light Blue Metallic Vinyl

54

It. Pearl Beige Vinyl

55

Red Vinyl

56

Black Vinyl

57

Light Turquoise Metallic Vinyl

59

Med. Chestnut Vinyl

COLOR

70

It. Silver Blue Met. Vinyl & Med. Silver Blue Bedford Cloth

If a special paint is used, the paint color space will not be stamped.
M3OJ
Code Number
Color
Sales Name
A
1124
Black
Raven Black
D
1070
Med. Turquoise Metallic
Patrician Green
E
1269
Med. Blue Metallic
Acapulco Blue
F
1226
It. Blue
Skymist Blue
C
1446
Silver Blue Metallic
Silver Mink
H
1544
Dark Blue Metallic
Caspian Blue
J
1515
Red
Rangoon Red
K
1452
Lt. Turquoise
Chalfonte Blue
L
1458
Pink
Sahara Rose
M
1238
White
Corinthian White
N
921
Diamond Blue
Diamond Blue
R
1456
Yellow
Tucsoi Yellow
T
1543
Lt. Beige
Sandshell Beige
U
1450
Dark Turquoise Metallic
Deep Sea Blue
V
1470
Chestnut Metallic
Chestnut
X
1444
Maroon Metallic
Heritage Burgundy
Z
1421
Beige Metallic
Fieldstone Tan

12

It. Blue Met. Vinyl & Med. Blue Bedford Cloth

74

It. Pearl Beige Vinyl & Med. Beige Bedford Cloth

16

Black Vinyl & Med. Gray Bedford Cloth

11

It. Turquoise Met. Vinyl & Med. Turquoise Bedford Cloth

80

It. Silver Blue Met. Leather

82

Med. Blue Leather

84

It. Pearlescent Beige Leather

85

Red Leather

86

Black Leather

87

Lt. Turquoise Metallic Leather

89

Med. Chestnut Metallic Leather

85
OH
4

BODY
63A
16A

Tudor

Nardtop

Tudor Convertible
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DATE

SERIAL NUMBER

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 1962 modeF production exceeds 12 months.

Example Fig. 1: 2Y83Z100001
2
Y
83
Z
100001

Month
January
February
March
April
May
June
July
August
September
October
November
December

First Model Year
A
B
C
D
E
F
C
H
J
K
L
M

Second Model Year
N
P
U
R
S
T
U
V
W
X
Y
Z

Thunderbirds built to a Domestic Special Order, Foreign Special Order, or
Pre-Approved Order have the complete order number recorded in this
space. If the unit is regular production, this space will remain blank.

AXLE

The number "2" designates 1962.

ASSEMBLY PLANT
Code
Y

Location
Wixom Assembly Plant
ilot Plant

s

Code
83
85

Type
Tudor Hardtop
Tudor Convertible

ENGINE
Ratio
3.00:1
3.00:1

Code
R
Z

TRANSMISSION
Code
4

MODEL YEAR

MODEL

DSO

Code
1
A*
*Equa.Lock type.

1962 Model
Wixom Assembly Plant
Tudor Hardtop
8.Cyiinder 390 Cubic inch Engine
urst Unit Built

Type
8-Cylinder 390 Cubic Inch 4-barrel Low Compression
Export, 84 Octane
8-Cylinder 390 Cubic Inch 4-barrel

CONSECUTIVE UNIT NUMBER
Type
CruiseO-Matic

The assembly plant, with each model year, begins with consecutive unit
number 100001 and continues on for each unit built.
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DESCRIPTION

FIG. 1 -Thunderbird 390
V-8 Engine

Special

The Thunderbird 390 Special V-8
engine Figs. 1 and 2 has a 4.05-inch
bore and a 3.78-inch stroke and a
total piston displacement of 390 cubic
inches. It has a compression ratio of
9.6:1. The patent plate symbol for
the engine is "Z."

MANIFOLDS
An engine coolant heated spacer
is located between the carburetor
and the intake manifold Fig. 3.
The coolant flows from the front of
the engine through the spacer inlet
hose and into the carburetor coolant
spacer. The coolant circulates through
the spacer and flows into the heater
inlet hose and into the heater. Ex

Al 241-C

FIG.

2-Sectional View 390 Special V-8 Engine
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FIG.

6-Valve Port Arrangement

VALVE TRAIN
A1561-A

FIG.

3-Intake Manifold Coolant
Passages
haust gases provide the initial heat
necessary to assist in vaporizing the
incoming fuel mixture.
The intake manifold has two sets
of fuel passages, each with its own
separate inlet connection to the car
buretor Fig. 4. The right barrels of
the carburetor feed 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 intake manifold.
Warm air for the automatic choke
is drawn from the heat chamber of
the right exhaust manifold Fig. S.

CYLINDER HEADS
The cylinder head assemblies con
tain the valves and the valve rocker
arm shaft assembly. The combus
tion chambers are machined in the
head. Valve guides are an integral
part of the head. The valves are ar
ranged from front to rear on both
banks E-I-E-I-I-E-I-E Fig. 6.

CYLINDER BLOCK

AIR HEAT CHAMBER
Al 206-A

FIG.

5-Automatic Choke Heat
Chamber
3 and 4 and on the left bank 5, 6, 7
and 8. The firing order :is 1-5-4-2-6-37-8.
The oil pump, mounted inside 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 flanges of
the No. 3 main bearing.
The pistons have two compression
rings and one oil control ring. The
top compression ring is chromeplated and the lower compression
ring is phosphate-coated. The oil con
trol ring assembly consists of a ser
rated spring and two chrome-plated
steel rails.

The intake and exhaust valve as
semblies are the rotating-type which
rotate each time the valve opens and
closes.
The push rods are solid steel with
oil cushioned sockets.
The camshaft is supported by five
bearings pressed into the block. It is
driven by a sprocket and timing chain
in mesh with a sprocket on the crank
shaft. Camshaft end play is controlled
by a thrust button and spring located
between the camshaft sprocket bolt
and the cylinder front cover. An ec
centric, bolted to the front end of the
camshaft, operates the fuel pump.
Hydraulic valve lifters are used
which provide zero valve lash. The
operation and parts identification of
the hydraulic valve lifters are shown
in Fig. 7.
When the valve is closed, the lifter
assembly is on the base circle of the
camshaft lobe and the valve push rod
is in its lowest position. With the
lifter assembly in this position, the
plunger spring expands forcing the
plunger upward. This action is trans

VALVE OPEN
LIFTER BODY

VALVE CLOSED

PUSH ROD
CUP

The cylinders are numbered from
front to rear, on the right bank 1, 2,

PLUNGER
PLUNGER
SPRING

DISC VALVE

RETAINER
CAMSHAFT

CAMSHA

BASE CIRCLE

FIG.

4-Intake Manifold Fuel
Passages

Al 245-A

FIG.

1-Typical Hydraulic Valve Lifter Operation
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mitted to the valve rocker arm via the
valve push rod until there is solid
contact between the valve and the
valve end of the valve rocker arm
zero valve lash. In this position, the
oil hole in the lifter and plunger is
indexed with the lifter oil gallery and
oil is forced under pressure into the
plunger. This creates a pressure dif
ferential above and below the valve
disc. The high pressure above the
valve disc forces the valve disc open
and the oil fills the area below the
plunger, equalizing the pressure on
each side of the valve disc.
Whenever clearance between the
valve and the valve rocker arm
tends to be present, the plunger
spring expands pushing the plunger
until there is solid contact between
all parts of the valve train mech
anism.
As the camshaft rotates valve
opening, the valve lifter is raised
and the sudden increase in oil pres
sure below the plunger forces the
valve disc closed and the lifter be
comes a hydraulic ram. During this
period, a slight leakage of oil from
below the plunger occurs. As the
high point on the camshaft lobe ro
tates past the lifter, the push rod
forces the valve lifter down and re
seats the valve. The pressure on the
oil below the plunger is relieved and
the valve disc opens so that the
chamber can again be filled. This
cycle is repeated for each revolution
of the camshaft.

LUBRICATION SYSTEM
Oil from the oil pan sump, located
in the front of the oil pan, is forced
through the pressure-type lubrication
system Fig. 8 by a rotor oil pump.
A spring-loaded relief valve in the
pump limits the maximum pressure
of the system. Oil relieved by the
valve is directed back to the intake
side of the pump.
All the oil discharged by the pump
passes through a full flow-type filter
before it enters the engine. The filter
is mounted in a vertical position at the
lower left front of the engine. A relief
valve in the filter permits oil to by
pass the filter if it becomes clogged.
From the filter, the oil flows into
the main oil gallery which is located
in the center of the valve push rod
chamber floor. The oil gallery sup
plies oil to each individual camshaft
bearing, through drilled passages in
the block. Passages are drilled from
each camshaft bearing to each main

A1246-A

FIG.

8-Lubrication System

bearing. No. 1 camshaft bearing
feeds No. 1 main bearing, and No. 2
camshaft bearing feeds No. 2 main
bearing, etc. The oil then flows
through notches or grooves in the
main bearings to lubricate the crank
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 sprock
ets are splash lubricated by oil from
the jiggle pin.
The crankshaft is drilled from the
main bearings to the connecting rod

bearings.
A small groove is located in the
connecting rod at the mating face
where the cap contacts the connect
ing rod. This groove is used as an
oil squirt hole for cylinder wall lu
brication. Oil from the connecting
rod squirt hole lubricates the oppo
site cylinder wall. For example, the
No. 1 connecting rod 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 causing a direct squirt of oil onto
the cylinder wall.
Oil passages are 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 soon as the en
gine starts.
An oil passage is drilled from
No. 2 camshaft bearing web to the
left cylinder head between Nos. 5
and 6 cylinders to lubricate the
valve rocker arm shaft assembly
Fig. 9. The oil passage in the cyl
inder head is drilled from the cylin
der head bolt bore to 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 bushing and both ends of the
valve rocker arm. The excess oil spi
rals down the rotating push rods and
lubricates the push rod seats. The
right valve rocker arm shaft assem
bly is similarly lubricated from No.
4 camshaft bearing via the No. 4
valve rocker arm shaft support.
A baffle located under the valve
rocker arm shaft assembly shields
the valve stems from oil splash. Excess
oil is returned to the oil pan through
drain-back holes located at each end
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CYUNDER
HEAD BOLT
BORE

FROM
CRANKCASE
OUTLET

TO
INTAKE
MANIFOLD

/

FROM NO.
CAMSHAFT
BEARING
TO LEFT
CYLINDER
HEAD, AND
FROM NO. 4
CAMSHAFT
BEARING
TO RIGHT
CYLINDER
HEAD,

I
Al 247-A

FIG. 9-Valve Rocker Arm Shaft

LOW INTAKE
MANIFOLD VACUUM

CRANKCASE VENTILATION
The engine has either a vent tubetype crankcase ventilation system or
a positive crankcase ventilation sys
tern.
VENT TUIE-TYPE CRANKCASE
VENTILATION SYSTEM

A crankcase ventilation tube is lo
cated at the rear of the engine. The
forward motion of the car causes a
partial vacuum to be formed at the
tube outlet. This vacuum action
causes air to be drawn through the
engine from the oil filler cap located
at the front of the intake manifold
Fig. 10. The filler cap contains a
filtering element which filters the in
coming air.
From the filler cap, the air flows
into the front section of the valve

FROM
CRANKCASE
OUTLET

TO
INTAKE
MANIFOLD’

/

Lubrication

of the cylinder head and in the push
rod chamber floor.

HIGH SPEED OPERATIONS

HIGH INTAKE
MANIFOLD VACUUM

LOW SPEED OPERATIONS

A1458-B

FIG. il-Positive Crankcase Ventilation Regulator Valve
push rod chamber where there are
few contaminating vapors. Here, the
incoming air has a chance to warm
up before contacting contaminating
vapors originating in the crankcase.
Warm ventilating air minimizes the
formation of crankcase sludge.
The ventilating air is directed by
a baffle, located on the underside of
the intake manifold, upward into
the front of both valve rocker arm
chambers. The baffle also directs air
to the front of the lower crankcase
and into the timing chain chamber.
Air from the valve rocker arm
chamber and from the crankcase
flows into the rear of the valve push
rod chamber. All air is then directed
out the crankcase ventilation tube.

POSITIVE CRANKCASE VENTILATION
SYSTEM

Ventilating air enters the engine in

the normal manner through the
breather cap and is distributed
through the engine in the same man
ner as in the vent tube-type system.
However, instead of the ventilating
air being discharged to the atmos
phere, it is directed into the intake
manifold thru the carburetor spacer.
The air is directed into the intake
manifold through an exhaust tube
which extends from the crankcase
ventilation outlet to a spring-loaded
regulator valve and then into the car
buretor spacer Fig. 10. The valve
regulates the amount of air to meet
changing operating conditions.
During idle, intake manifold vac

VENT-TUBE VENTILATION

FIG. 10-Crankcase Ventilating Systems
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GROUP 1- ENGINE AND EXHAUST SYSTEM

uum is high. The high vacuum over
comes the tension of the spring pres
sure and seats the valve Fig. 11.
With the valve in this position, all
the ventilating air passes through a
calibrated orifice in the valve. With
the valve seated, there is minimum
ventilation. As engine speed increases
and manifold vacuum decreases, the

TO RADIATOR
SUPPLY TANK

spring forces the valve off its seat
and to the full open position. This
increases the 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. 12.
The coolant travels through cored
passages to cool the entire length of
each cylinder wall. Upon reaching
the rear of the cylinder block, the
coolant is directed upward into the
cylinder heads where it cools the
combustion chambers, valves, and
valve seats on 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 thermostat is closed, a small

O

FIG. 12-Cooling System
portion of the coolant is returned to
the water pump for recirculation.

The entire system is pressurized to
12-15 psi.

ENGINE TROUBLE DIAGNOSIS

Engine performance complaints
usually fall under one of the basic
headings listed in the "Engine
Trouble Diagnosis Guide." When a
particular trouble can not be traced
to a definite cause by a simple check,

the possible items that could be at
fault are listed in the order of their
probable occurrence. Check the items
in the order listed. For example,
under "Poor Acceleration," the ignition system is listed as a probable

cause of the trouble. All the ignition
system items that affect acceleration
are listed. Check all these items
before proceeding to the next proba
ble cause.

ENGINE TROUBLE DIAGNOSIS GUIDE

ENGINE WILL
NOT CRANK

ENGINE CRANKS
NORMALLY, BUT WILL
NOT START

The cause of this trouble is usually
in the starting system Part 9-2.
If the starting system is not at fault,
check for a hydrostatic lock or a
seized engine as follows:
Remove the spark plugs, then attempt to crank the engine with the

starter. If the engine cranks, it mdicates that water is leaking into the
cylinders. Remove the cylinder
heads and inspect the gasketss
and/or heads for cracks. Examine
the cylinder block for cracks.

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 determine which 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
adapter in the terminal of the wire

to be checked. Hold the adapter ap
proximately %o inch from the exhaust
manifold and crank the engine.

IF THERE IS NO SPARK OR
A WEAK SPARK A’ THE
SPARK PLUGS
The cause of the trouble is in the
ignition system.
CONTINUED ON NEXT PAGE
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ENGINE TROUBLE DIAGNOSIS GUIDE Continued

ENGINE CRANKS
NORMALLY, BUT WILL
NOT START Continued

To determine if the cause of the
trouble is in the prima:ry or the
secondary circuit, remove the coil
high tension lead from the top of the
distributor and hold it approximately
inch from the cylinder head. With
the ignition on, crank the engine and
check 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 or rotor.
If there is no spark or a weak
spark at the coil high tension lead,
the cause of 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 fol
lowing items:
AUTOMATIC CHOKE

Check the position of the choke
plate. If the engine is hot, the plate
should he open. If the plate is not
open, the engine will load up due to
the excessively rich mixture and will
not start. If the engine is cold, the
plate should be closed. If the plate is
not operating properly, check the fol
lowing items:
The choke linkage for binding.

FUEL SYSTEM
ENGINE STARTS, BUT
FAILS TO KEEP RUNNING

ENGINE RUNS, BUT
MISSES

Idle fuel mixture needles not properly adjusted.
Engine idle speed set too low,
The choke not operating properly.
Float setting incorrect.
Fuel inlet system not operating
properly.
Dirt or water in fuel lines or in the
fuel filter.
Determine if the miss is steady or
erratic and at what speed the miss
occurs by operating the engine at
various speeds under load,

MISSES STEADILY AT
ALL SPEEDS
Isolate the miss by operating the
engine with one cylinder not firing,
This is done by operating the engine
with the ignition wire removed from
one spark plug at a time, until all

The fast idle cam for binding.
Thermostatic spring housing ad
justment.
FUEL SUPPLY AT THE CARBURETOR

Work the throttle by hand several
times. Each time the throttle is ac
tuated, fuel should spurt from the
accelerating pump discharge nozzles.
If fuel is discharged by the ac
celerating pump, the engine is prob
ably flooded, or there is water in
the fuel system, or an engine me
chanical item is at fault.
If fuel is not discharged by the
accelerating pump, disconnect the
carburetor fuel inlet line at the
carburetor. Use a suitable container
to catch the fuel. Crank the en
gine to see if fuel is reaching the
carburetor.
if fuel is not reaching the carbu
retor, check:
The fuel filter.
The fuel pump.
The carburetor fuel inlet line for
obstructions.
The fuel pump flexible inlet line
for a collapsed condition.
The fuel tank line for obstruc
tions.
The fuel tank vent.
If fuel is reaching the carburetor,
check:
The fuel inlet system including
the fuel inlet needle and seat as
sembly, and the float assembly.
Carburetor icing.
Fuel pump defective.
Dirt in the carburetor, not allowing
fuel to enter or be discharged from
the idle system.

IGNITION SYSTEM
Leakage
wiring.

in the high

tension

cylinders have been checked. Ground
the spark plug wire removed.
If the engine speed changes when
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
miss was caused by that cylinder not
delivering power before being shorted
out. In this case, check the:
IGNITION SYSTEM

If the miss is isolated in a particu
CONTINUED ON NEXT PAG1
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ENGINE TROUBLE DIAGNOSIS GUIDE ContInued

ENGINE RUNS, BUT
MISSES Continued

lar cylinder, perform a spark test on
the ignition lead of that cylinder.
If a good spark does not occur,
the trouble is in the secondary cir
cuit of the system. Check the spark
plug wire and the distributor cap.
If a good spark occurs, check the
spark plug. If the spark plug is not at
fault, a mechanical component of the
engine is probably at fault.
ENGINE

ternal leakage and/or for a condi
tion that prevents the engine from
reaching normal operating tempera
ture.
ENGINE

Perform a compression test to de
termine which mechanical compo
nent of the engine is at fault.

MISSES AT IDLE ONLY

Perform a compression test to de
termine which mechanical compo
nent of the engine is at fault.

FUEL SYSTEM

MISSES ERRATICALLY
AT ALL SPEEDS

IGNITION

EXHAUST SYSTEM

Exhaust system restricted.

Idle fuel mixture needles not prop
erly adjusted.
SYSTEM

Excessive play in the distributor
shaft.
Worn distributor cam.
ENGINE

IGNITION SYSTEM

Defective breaker points, con
denser, secondary wiring, coil, or
spark plugs.
High tension leakage across the
coil, rotor, or distributor cap.
FUEL SYSTEM

MISSES AT HIGH SPEED
ONLY

Float setting incorrect.
Fuel inlet system not operating
properly.
Dirt or water in fuel lines or car
buretor.
Restricted fuel filter.

FUEL SYSTEM

COOLING SYSTEM

COOLING SYSTEM

Check the cooling system for in-

ROUGH ENGINE IDLE

Perform a compression test to de
termine which mechanical compo
nent of the engine is at fault.

Power valve clogged or damaged.
Low or erratic fuel pump pressure.
Fuel inlet system not operating
properly.
Restricted fuel ifiter.
Engine overheating.

FUEL SYSTEM

IGNITION SYSTEM

Engine idle speed set too low.
Idle fuel mixture needles not prop
erly adjusted.
Idle compensator malfunction.
Float setting incorrect.
Air leaks between the carburetor,
spacer, and the manifold and/or fit
tings.
Power valve leaking fuel.
Idle fuel system air bleeds or fuel
passages restricted.
Fuel bleeding from the accelerat
ing pump discharge nozzles.
Secondary throttle plates not clos
ing.
Improper secondary throttle plate
stop adjustment.
Leaking fuel pump, lines, or fit
tings.

Improperly adjusted or defective
breaker points.
Fouled or improperly
spark plugs.

adjusted

Incorrect ignition timing.
Spark plug misfiring.

ENGINE
Loose engine mounting bolts or
worn insulator.
Cylinder head bolts not properly
torqued.
Crankcase ventilation regulator
valve defective or a restricted exhaust
tube.
CONTINUED ON NEXT PAGE
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ENGINE TROUBLE DIAGNOSIS GUIDE Continued
IGNITION SYSTEM
POOR ACCELERATION

Incorrect ignition timing.
Fouled or improperly adjusted
spark pIugs.
Improperly adjusted or defective
breaker points,
Distributor not advancing properly.

FUEL SYSTEM
inoperative accelerating pump in
let ball check.
][noperative accelerating pump discharge ball check.
Accelerating pump diaphragm de
fective.
Float setting incorrect.
Throttle linkage not properly adjusted.

FUEL SYSTEM
ENGINE DOES NOT

DEVELOP FULL POWER,
OR HAS POOR HIGH
SPEED PERFORMANCE

Accelerating pump
properly adjusted.

stroke

not

Leaky power valve, gaskets, or ac
celerating pump diaphragm.
Dirt or corrosion in accelerating
system.
Distributor vacuum passages in
the carburetor blocked.
Restricted fuel filter.

BRAKES
Improper adjustment.

TRANSMISSION
Improper band adjustment.
Converter One-Way Clutch.

Improperly adjusted or defective
breaker points.

Restricted air cleaner.
Restricted fuel filter.
Clogged or undersize main jets
and/or low float setting.
Clogged or undersize secondary
jets
Power valve clogged or damaged.
Secondary throttle plates not
opening,
Fuel plump pressure incorrect.
Distributor vacuum passage in
the carburetor blocked.

COOLING SYSTEM
Thermostat inoperative or incor
rect heat range.
Check the cooling system for internal leakage and/or for a condition
that prevents the engine from reach
ing normal operating temperature.

EXHAUST SYSTEM
Restriction in system.

IGNITION SYSTEM
i[gnition timing not properly adjusted.
IDefective coil, condenser, or
rotor.
]Distributor not advancing properly.
Excessive play in the distributor
shaft.
]Distributor cam worn.
]Fouled or improperly adjusted
spark plugs.
-

ENGINE
Perform an engine compression
test to determine which mechanical
component is at fault.
One or more camshaft lobes worn
beyond wear limit.

TRANSMISSION
Improper band adjustment.
CONTINUED ON NEXT PAGE
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ENGINE AND EXHAUST SYSTEM

ENGINE TROUBLE DIAGNOSIS GUIDE Continued

EXCESSIVE FUEL
CONSUMPTION

Determine the actual fuel con
sumption with test equipment in
stalled in the car.
If the test indicates that the fuel
consumption is not excessive, dem
onstrate to 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 proceeding to the fuel
and ignition systems.

PRELIMINARY CHECKS
CHASSIS ITEMS

Check:
Tires for proper pressure.
Front wheel alignment.
Brake adjustment.
EXHAUST SYSTEM

System restricted.
ODOMETER

Check calibration.
IGNITION SYSTEM

Check:
Distributor breaker points.
Ignition timing.

FINAL CHECKS
FUEL SYSTEM

Check:
Fuel pump pressure.
Engine idle speed.
Idle fuel mixture needles for
proper adjustment.
Automatic choke for proper oper
ation.
Fast idle speed screw for proper
adjustment.
Accelerating pump stroke ad
justment.
Anti-stall dashpot for proper ad
justment.
Air cleaner for restrictions.
Float setting.
Jets for wear and/or damage.
Power valve operation.
Air bleeds for obstructions.
Accelerating pump discharge noz
zles for siphoning.
Accelerator linkage for binds.
Choke adjustment.
IGNITION SYSTEM

Check:
Spark plug condition and adjustment.
Distributor spark advance operation.
ENGINE

Perform an engine compression
test to determine which mechanical
component of the engine is at fault.
COOLING SYSTEM

ENGINE

Check thermostat operation and
heat range.

Crankcase ventilation regulator
valve defective or restricted exhaust
tube.

TRANSMISSION

TEMPERATURE SENDING
ENGINE OVERHEATS

UNIT AND GAUGE
Unit or gauge defective not in
dicating correct temperature, or constant voltage regulator defective.

Check band adjustment.

Low oil level or incorrect viscos
ity oil used.

COOLING SYSTEM
Insufficient coolant.

ENGINE

Cooling system leaks.

Cylinder head bolts not properly
torqued.

Drive belt tension incorrect.
Radiator fins obstructed.
CONTINUED ON NEXT PAGE
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ENGINE TROUBLE DIAGNOSIS GUIDE

ENGINE OVERHEATS

Continued

Continued

Thermostat defective.
Thermostat improperly installed.
Cooling system passages blocked.
Water pump inoperative.

COOLING SYSTEM

LOSS OF COOLANT

loose or dd
hose connections
Water pump leaking.
Radiator cap defective.
Overheating.
ENGINE
Cylinder head gasket defective,

ENGINE FAILS TO REACH

NORMAL OPERATING
TEMP ERATURE

NOISY HYDRAULIC
VALVE LIFTER

1-11

TEMPERATURE SENDING
UNIT AND GAUGE

Faulty fan drive.
IGNITION SYSTEM
Incorrect ignition timing.

Intake manifold to cylinder head
CIiflder head or intake manifold
bolts not properly torqued.
Cylinder block core plugs leaking.
,
Temperature sending unit leak
ing.
Cracked cylinder head or block,
or warped cylinder head or block
gasket surface.

COOLING SYSTEM

.
.
Unit. or gauge defective
not indicating correct temperature or coflstant voltage regulator defective.

Thermostat .inoperative or of in
correct heat range.

A noisy valve lifter can be located
by operating the engine at idle
.
speed and placing
a finger on the
,
retainer. If
face of the valve spring
the lifter is not functioning properly, a shock will be felt when the
valve seats,
Another method of identifying a
noisy lifter is by the use of a piece
of hose. With the engine operating
at idle speed, place one end of the
hose near the end of the valve stem
and the other end to the ear and
listen for a metallic noise. Repeat
this procedure on each intake and
exhaust valve until the noisy lifters has been located,
The most common causes of hydiraulic valve lifter troubles are dirt,
gum, varnish, carbon deposits, and
air bubbles,
Dirt in the lifter assembly can
prevent the disc valve from seating,
or it may become lodged between
the plunger and body surfaces. In
either case, the lifter becomes moperative due to failure to "pump-up,"
or because the internal parts are no

longer free to function properly.
When dirt is found to be respon
.
sible
for lifter malfunction, remove
the lifter assembly and thoroughly
clean it. Recommended engine oil
and filter change intervals should be
followed to minimize lifter prob
lerns caused by dirt.
Deposits of gum and varnish
cause similar conditions to exist
which may result in lifter malfunc
tion. If these conditions are found
to be present, the lifter should be
disassembled and cleaned in solvent
to remove all traces of deposits.
Air bubbles in the lubricating oil,
caused by an excessively high or
low oil level, may likewise cause
lifter malfunction. A damaged oil
pick-up tube may allow air to be
drawn into the lubricating system.
To check for the presence of air,
remove a valve rocker arm cover and
note the condition of the oil as it flows
from the valve rocker arm shaft assembly. Perform corrective action as
required to remove air from the lubri
cating oil.
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ENGINE TESTS AND ADJUSTMENTS

CAMSHAFT LOBE LIFT
1. Remove the air cleaner and the
valve rocker arm cover. Remove the
valve rocker arm shaft assembly and
install a solid tappet-type push rod
in the push rod bore of the camshaft
lobe to be checked.
2. Make sure the push rod is in
the lifter push rod cup. Install a
dial indicator in such a manner as to
have the actuating point of the indi
cator in the push rod socket and in
the same plane as the push rod move
ment Fig. 13.

/.

Dial
lndicatoi
BE SURE TO
PLACE Indicator
TIP IN CENTER
OF PUSH ROD
SOCKET

FIG. 13-Camshaft Lobe Lift
3. Turn the crankshaft damper
slowly in the direction of rotation
until the lifter is on the base circle
of the camshaft lobe. At this point,
the push rod will be in its lowest
position.
4. Zero the dial indicator.
5. Continue to rotate the damper
slowly until the push rod is in the
fully raised position.
6. Compare the total lift recorded
on the indicator with specifications.
7. To check on the accuracy of the
original indicator reading, continue
to rotate the crankshaft until the in
dicator reads zero.
8. Remove the dial indicator.
9. Install the valve rocker arm
shaft. Install the rocker arm cover
and the air cleaner.

mechanism, Valve stem to valve
rocker arm clearance should be
0.078-0.218 inch with the hydraulic
lifter completely collapsed. Repeated
valve reconditioning operations valve
and/or valve seat refacing will de
crease this clearance to the point that
if not compensated for, the hydraulic
valve lifter will cease to function.
To determine whether a shorter or
a longer push rod is necessary, make
the following check:
1. Position the crankshaft as out
lined in steps 5 and 6.
2. Position the hydraulic lifter
compressor tool on the rocker arm
and slowly apply pressure to bleed
down the hydraulic lifter until the
plunger is completely bottomed Fig.
14. Hold the lifter in the fully col
lapsed position.
3. Insert the correct end of the
clearance gauge between the valve
stem and the rocker arm of the valve
being checked.
4. If the first step of the gauge en
ters, a standard length push rod may
be used.
If the first step of the gauge does
not enter, replace the standard push
rod with a 0.060-inch shorter service
push rod.
If the second step of the gauge
enters, the operating range of the
lifter is excessive. This indicates that
the incorrect push rod has been in
stalled or severe wear has occurred
at the push rod ends, rocker arm, or
valve stem. In this case, it will be nec
essary to determine the area of dis
crepancy and the incorrect or defec
tive parts should be replaced.

Detail 1

Tool-T58 P-6565-A

Detail 2

VALVE CLEARANCE
A 0.060-inch shorter push rod
color coded white or a 0.060-inch
longer push rod color coded yel
low are available for service to pro
vide a means of compensating for
dimensional changes in the valve

/

I

I

Al 204-A

FIG. l4-Valve Clearance

If all the valve train components
except the push rod are within limits,
install a 0.060-inch longer push rod.
5. Rotate the crankshaft until
No. 1 piston is on TDC at the end
of the compression stroke. With No.
1 piston on TDC, 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
6. Position No. 6 piston on TDC
and check the following valves:
No. 2 Intake
No. 2 Exhaust
No. 4 Intake
No. 3 Exhaust
No. 5 Intake
No. 6 Exhaust
No. 6 Intake
No. 7 Exhaust
When compressing the valve spring
to remove push rods, be sure the pis
ton in the individual cylinder is below
TDC to avoid contact between the
valve and the piston.
To replace a push rod, it will be
necessary to remove the valve rocker
arm shaft assembly.
Upon replacement of a valve push
rod and/or valve rocker arm shaft
assembly, the engine should not be
cranked or rotated until the hydraulic
lifters have had an opportunity to
leak down to their normal operating
position. The leak-down rate can be
accelerated by using the tool shown
in Fig. 14 on the valve rocker arm
and applying pressure in a direction
to collapse the lifter.

MANIFOLD VACUUM TEST
A manifold vacuum test aids in
determining the condition of an en
gine and also in helping to locate the
cause of poor engine performance.
To test manifold vacuum:
1. Operate the engine for a mini
mum of 30 minutes at 1200 rpm.
2. Install an accurate, sensitive
vacuum gauge in the fitting in the in
take manifold.
3. Operate the engine at recom
mended idle rpm, with the transmis
sion selector lever in neutral.
4. Check the vacuum reading on
the gauge.
TEST CONCLUSIONS

Manifold vacuum is affected by
carburetor adjustment, valve timing,
the condition of the valves, cylinder
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compression, and leakage ot the man
ifold, carburetor, carbi3retor spacer,
or cylinder head gaskets.
Because abnormal gauge readings
may indicate that more than one of
the above factors is at fault, exercise
caution in analyzing an abnormal
reading. For example, if the vacuum
is low, the correction of one item may
increase the vacuum enough to indi
cate that the tro1uble has been cor
rected. It is important, therefore,
that each cause of an abnormal read.
ing be investigated and further tests
conducted where necessary in order
to arrive at the correct diagnosis of
the trouble.
Table 2 lists various types of react
ings and their possible causes.
Allowance should be made for the
effect of altitude on the gauge read
ing. The engine vacuum will decrease
with an increase in altitude.

COMPRESSION TEST
1. Be sure the battery is propei

lv

charged. Operate the engine for a
minimum of 30 minutes at 1 2
rpm. Turn the ignition switch ott,
then remove all the spark plugs. Ri
move the coil high tension lead t
the distributor cap.
2. Set the primary throttle plahs
and choke plate in the wide opeii
position.
3. Install a compression gauge ui
No. 1 cylinder.
4. Using a remote starter switch.
crank the engine several times and
record the highest reading recorded.
Note the number of compression
strokes required to obtain the highest
reading.
5. Repeat the test on each cylin
der, cranking the engine the same
number of times for each cylinder as
was required to obtain the highest
reading on the No. I cylinder.

0
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TABLE 2-Manifold Vacuum Gauge Readings
Gauge Reading

Engine Condition

18 inches

Normal.

Low and steady.

Loss of power in all cylinders caused possibly
by late ignition or valve timing, or loss of
compression due to leakage around the piston
rings.

Very low.

Manifold, carburetor, spacer, or cylinder
head gasket leak.

Needle fluctuates steadily as
speed increases,

A partial or complete loss of power in one or
more cylinders caused by a leaking valve, cyl
inder head or intake manifold gasket leak, a
defect in the ignition system, or a weak valve
spring.

Gradual drop in reading at
engine idle.

Excessive back pressure in the exhaust system.

intermittent fluctuation.

An occasional loss of power possibly caused
by a defect in the ignition system or a sticking
valve.

Slow fluctuation or drifting
of the needle.

Improper idle mixture adjustment, carbu
retor, spacer, or intake manifold gasket leak,
or possibly late valve timing.

TEST c:0NCLuSI0NS

A variation of ± 20 pounds from
specified pressure is satisfactory.
Hlowever, the compression of all
cylinders should be uniform within
10 pounds.
A reading of more than the allow
able tolerance above normal indi
cates excessive deposits in the cyl
inder.
A reading of more than the allow
able tolerance below normal indi
cates leakage at the cylinder head
gasket, piston rings, or valves.
A Low even compression in two
adjacent cylinders indicates a cylin
der head gasket leak. This should be
checked before condemning the rings
or val[ves.
To determine whether the rings or

the valves are at fault, squirt the
equivalent of a tablespoon of heavy
oil into the combustion chamber.
Crank the engine to distribute the
oil and repeat the compression test.
The oil will temporarily seal leakage
past the rings. If approximately the
same reading is obtained, the rings
are satisfactory, but the valves are
leaking. If the compression has in
creased 10 pounds or more over the
original reading, there is leakage
past the rings.
During a compression test, if the
pressure fails to climb steadily and
remains the same during the first two
successive strokes, but climbs higher
on the succeeding strokes, or fails to
climb during the entire test, it indi
cates a sticking valve.

ENGINE REMOVAL AND INSTALLATION

The procedures given are for the
engine without the transm issit ii
attached. If the engine and transm
sion are removed as an assembly. ii’
stall standard eye bolts with 2 4
threads in the bosses at the top re r
of the exhaust manifolds Then i
tach the engine lifting bracket and
sling to the eye bolts. The engine in
stallation is shown in Fig. 15

REMOVAL
1. irain the cooling system and
the crankcase. Remove the hood and
the air cleaner.
2. Disconnect the radiator upper
hose at the radiator supply tank and
the radiator lower hose at the water
pump.
3. Iisconnect the transmission oil

cooler lines at the radiator. Remove
the radiator and support as an assem
bly.
4. Disconnect the battery ground
cable at the generator mounting
bracket. Remove the oil level dipstick
and the ignition coil.
5. Disconnect the oil pressure
sending unit wire at the sending unit
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FIG. 16-Engine Lifting Brackets
and Sling
Install the engine right lifting brack
et at the rear of the right cylinder
head. Attach the engine lifting sling
Fig. 16.
21. Raise the engine slightly and
carefully pull it from the transmis
sion.
22. Lift the engine out of the en
gine compartment and install it on a
work stand Fig. 17.

INSTALLATION

FIG. 15-Engine Installation
and the flexible fuel line at the fuel
tank line.
6. Remove the wire loom from the
clips on the left valve rocker arm
cover and position the wires out of
the way.
7. Disconnect the three windshield
washer lines at the washer pump and
position them out of the way.
8. Disconnect the accelerator rod
at the carburetor. Remove the accel
erator retracting spring. Remove the
accelerator cross shaft bracket from
the intake manifold and position it
out of the way.
9. 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 draining
out.
10. Disconnect the power brake
line at the intake manifold and at the
flexible line. Release the line from the
brackets on the left valve rocker arm
cover and remove the line.
On a car with an air conditioner,
disconnect the magnetic clutch wire.
Isolate the compressor.
11. Disconnect the heater hose at
the water pump and at the intake
manifold.

12. Disconnect the generator wires
at the generator.
13. Disconnect the water tem
perature sending unit wire at the
sending unit.
14. Remove the engine ground
strap. Remove the starter cable re
taining bracket from the generator
mounting bracket.
15. Raise the front of the car.
16. Remove the starter and dust
seal and the transmission fluid filler
tube bracket.
17. Disconnect the muffler inlet
pipes from the exhaust manifolds,
and the engine right and left support
insulators at the engine.
18. Remove the converter hous
ing lower access cover and the cover
assembly. Remove the flywheel to
converter nuts. Secure the con
verter assembly in the housing. Re
move the converter housing to en
gine lower bolts, and remove the oil
cooler lines retaining clamp from the
engine block.
19. Lower the car, then support
the transmission. Remove the con
verter housing upper retaining bolts.
20. Install the engine left lifting
bracket on the front of the left cyl
inder head where the coil mounts.

1. Place a new gasket over the
studs of the exhaust manifolds.
2. Attach the engine lifting brack
ets and sling Fig. 16. Remove the
engine from the work stand.

3. Lower the engine carefully 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 converter housing
upper bolts. Torque the bolts to
specifications.
S. Start the engine right and left
support insulator to engine bolts.
Tool- 1009

Al 252-B

FIG. 11-Engine Work Stand
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Disconnect the engine lifting sling
and remove the lifting brackets.
6. Raise the front of the car. In
stall the converter housing lower re
taining bolts. Torque the bolts to
specifications.
7. Remove the retainer securing
the converter in the housing. Install
the flywheel to converter lock wash
ers and nuts. Torque the nuts to speci
fications. Install the converter lower
access plate and the housing cover
assembly. Install the oil cooler lines
retaining clamp.
8. Torque the engine front support
insulator bolts to specifications.
9. Connect both exhaust mani
folds to the muffler inlet pipes.
Torque the nuts to specifications.
10. Position the dust seal and in
stall the starter and the transmission
fluid filler tube bracket.
11. Remove the support from the
transmission and lower the car.
12. Connect the generator wires.

13. Connect the water tempera
ture sending unit wire. Connect the
heater hose at the intake manifold.
14. Connect the engine ground
strap. Install the starter cable retain
ing clamp.
15. Connect the flexible fuel line,
the oil pressure sending unit wire, and
the windshield wiper vacuum line.
16. Install the ignition coil and
connect the coil primary and high
tension wires.
17. Install the oil level dipstick.
18. Position the wire loom in the
retaining clips on the left valve rocker
arm cover.
19. Connect the windshield wash
er pump lines.
20. Install the accelerator cross
shaft bracket and the accelerator re
tracting spring. Connect the accelera
tor rod.
21. Connect the power steering
pump bracket to the water pump.

1-15
22. Connect the power brake line
to the intake manifold and to the flex
ible line. Install the line in the retain
ing clips on the left valve rocker arm
cover.
On a car with an air conditioner,
connect the magnetic clutch wire and
the compressor lines.
23. Install the radiator and sup
port as an assembly. Connect the
radiator upper and lower hoses. Con
nect the transmission oil cooler lines.
24. Fill and bleed the cooling sys
tem. Connect the heater hose at the
water pump.
25. Fill the crankcase with the
proper grade and quantity of engine
oil.
26. Operate the engine at fast idle
and check all gaskets and hose con
nections for leaks.
27. Adjust the transmission con
trol linkage. Install the air cleaner.
28. Install and adjust the hood.

IN-CHASSIS REPAIR OPERATIONS
ENGINE SUPPORTS

ENGINE REAR SUPPORT

The front supports are located on
each side of the crankcase and the
rear support is located at the trans
mission extension housing.

The engine rear support is shown
in Fig. 19.

ENGINE FRONT SUPPORT

The engine front support is shown
in Fig. 18. The procedures given ap
ply to either a right or left installa
tion.
Removal
1. Remove the insulator assembly
to engine retaining bolts, and insula
tor to underbody retaining nut.
If only one support is being re
moved, loosen the other support.
2. Raise the engine about 1 inch
with a jack and a block of wood
placed under the oil pan, then re
move the insulator assembly.
Installation
1. Position the insulator assembly.
Install, but do not tighten, the insula
tor to engine lock washers and bolts.
If both supports have been removed,
install the bolts on the opposite side
before proceeding with step 2.
2. Lower the engine, then install
the underbody to insulator nut.
Torque the nut and bolts to speci
fications.

Removal
1. Remove the support retainer
bolts and washers and remove the re
tamer.
2. Raise the extension housing
slightly to relieve the pressure on the
support assembly. Remove the sup
port assembly.
Installation
1. Raise the

extension housing

SUPPORT
BRACKET
k

INSULATOR
ASSEMBLY

A1480-A

FIG. 18-Engine Front Support

enough to position the support as
sembly and retainer. Install the sup
port retainer to extension housing
washers and bolts. Torque the sup
port retainer bolts to specifications.

VALVE ROCKER ARM
SHAFT ASSEMBLY
REMOVAL

1. Remove the air cleaner.
2. Disconnect the spark plug wires
at the spark plugs. Remove the wires
from the bracket on the valve rocker
arm covers and position the wires
out of the way.
To remove the right valve rocker
arm cover, remove the carburetor
choke heat tube.
To remove the left valve rocker
arm cover, disconnect the brake
booster line and position the line out
of the way.
3. Remove the valve rocker arm
covers.
If the left cover is removed, posi
tion the wire loom out of the way.
4. Crank the engine until the No.
1 piston is at TDC, at the end of the
compression stroke. Rotate the crank
450
iden
shaft damper an additional
on
the
damper.
tified by "XX"
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SUPPORT
BRACKET
A1481.A

FIG.

19-Engine Rear Support

5. 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, remove the valve rocker
arm shaft assembly and the oil
baffle plate. Starting at the No. 5 cyl
inder, follow the same procedure on
the left valve rocker arm shaft sup
port bolts. This procedure must be
followed to avoid damage to the valve
mechanism.
INSTALLATION

1. Apply Lubriplate to the pad
end of the rocker arms, to the tip of
the valve stems, and to both ends of

the push rods.
2. Crank the engine until the No.
1 piston is on TDC at the end of the
compression stroke.
3. Rotate the crankshaft damper
an additional 45° identified by "XX"
on the damper.
4. Position the baffle plate and the
valve rocker arm shaft assembly on
the cylinder heads with the valve
push rods in place and the rocker
shaft support bolts finger-tight. Be
sure the shaft is turned so that the
oil holes are to the bottom.
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. S cylinder,
follow the same procedure for the
left valve rocker arm shaft support
bolts. The additional time consumed
in this procedure will permit the
hydraulic lifters to leak down. This
will minimize the possibility of bend
ing the push rods, valves, or the
rocker arms. Be sure that the hy
draulic lifters have leaked down to
their normal operating position be
fore cranking the engine. This is nec
essary in order to avoid possible
damage to the valves, push rods, or
valve rocker arms.
7. Clean the valve rocker arm
covers. Apply oil resistant sealer to
one side of new cover gaskets. Lay
the cemented side of the gaskets in
place in the covers.
8. Position the covers on the

cylinder heads. Make sure the gas
ket seats evenly all around the head.
Install the bolts and the wire loom
clamps on the left cover. The cover
is tightened in two steps. First,
torque the bolts to specifications.
Two minutes later, torque the bolts
to the same specifications.
If the left cover was removed, con
nect the brake booster vacuum line.
If the right cover was removed,
install the carburetor choke heat tube.
9. Connect the spark plug wires.
Install the air cleaner.
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 the supports off the shaft. Be
sure to identify all the parts.
3. If it is necessary to remove the
plugs from each end of the shaft,
drill or pierce one plug. Insert a steel
rod through the plug and knock out
the plug on the opposite end. Work
ing from the open end, knock out the
remaining plug.
ASSEMBLY

1. Oil all the moving parts with
engine oil. Apply Lubriplate to the
pad of the valve rocker arms.
2. If the plugs were removed from
the ends of the shaft, use a blunt tool
or large diameter pin punch and in
stall a plug, cup side out, in each end
of the rocker arm shaft.
3. Install the rocker arms, sup
ports, and springs in the order shown
BOLT

SPRING WASHER

LOCKWASHER
WASHER

WASHER

ROCKER ARM

SUPPORT

SPRING
OIL BAFFLE
SUPPORT BOLT HOLES

oo.
COUER

PIN

PLUG

S

ROCKER SHAFT

FIG. 20-Valve Rocker Arm Shaft Assembly
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in Fig. 20. Be sure the oil holes in
the shaft are facing downward. Com
plete the assembly by installing the
remaining flat washer and the spring
washer and install the cotter pin
CLEANING AND INSPECTION

Clean all the parts thoroughly.
Make sure that all oil passages are
open.
Check the clearance between each
rocker arm and the 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, replace
the shaft and/or the rocker arm. In
spect the shaft and the rocker arm
bore for nicks, scratches, scores, or
scuffs. Dress up minor surface defects
with a hone.
Inspect the pad at the valve end
of the rocker arms for a grooved
radius. If the pad is grooved, replace
the rocker arm. Do not attempt to
true this surface by grinding.
Check for broken locating springs.

-
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8. Disconnect the radiator upper
hose at the radiator supply tank,
then remove the supply tank. Remove
the heater hose at the intake mani
fold, and the water temperature send
ing unit wire at the sending unit.
9. Slide the clamp on the water
pump by-pass hose toward the watet
pump.
10. Clean the outside of the valve
rocker arm covers and remove the
covers.
11. Refer to "Valve Rocker Arm
Shaft Assembly Removal" and re
move the valve rocker arm shaft

INSTALLATION

The intake manifold assembly is
shown in Fig. 22.

INTAKE MANIFOLD

3. Remove the carburetor fuel in
let line and the automatic choke heat
tube. Disconnect the brake vacuum
booster line at the intake manifold
and at the flexible hose. Remove the
vacuum line.

15. Raise the manifold and care
fully remove the intake manifold and
radiator supply tank as an assembly.
Remove the intake manifold gaskets
and seals.
16. If the manifold is to be dis
assembled, remove the radiator sup
ply tank, thermostat, and gasket.
Remove the carburetor, spacer, and
gasket.
On an engine with positive crank
case ventilation, remove the crank
case ventilation regulator valve and
exhaust tube.

1. If the intake manifold was dis
assembled, install the carburetor,
spacer, and gasket. Coat the thermo
stat gasket with water resistant sealer
and place it in position on the intake

REMOVAL

1. Drain the cooling system. Re
move the air cleaner.
2. Disconnect the accelerator rod
at the carburetor. Remove the ac
celerator cross shaft bracket from the
intake manifold and position it out
of the way.

assembly by following steps 4 and 5.
12. Remove the valve push rods in
sequence.
13. Remove the intake manifold
retaining bolts.
14. Install standard eye bolts with
/16-1 8 threads in the left front and
right rear rocker arm cover screw
holes. Attach the engine lifting sling
Fig. 21.

FIG. 21-Intake Manifold
Removal or Installation
THERMOSTAT

WATER TEMPERATURE
SENDING UNIT
PLUG

CRANKCASE BREATHER CAP
-

OIL FILLER TUBE

GASKET
EXHAUST
TUBE

MANIFOLD.TO-BLOCK
FRONT SEAL

REGULATOR
, VALVE

4. Disconnect the coil high ten
sion lead, and the coil wires at the
coil. Disconnect the oil pressure send
ing unit wire at the sending unit. Re
move the wire loom from the retain
ing clips on the left valve rocker arm
cover and position it out of the way.
5. Disconnect the spark plug wires
at the spark plugs and remove the
wires from the ignition harness
brackets on the valve rocker arm
covers.
6. Remove the distributor cap and
spark plug wire assembly. Discon
nect the distributor vacuum line at
the distributor.
7. Remove the distributor holddown bolt and clamp. Remove the
distributor.

INTAKE
MANIFOLD
MANIFOLD-TO-BLOCK
REAR SEAL

FIG, 22-Typical Intake Manifold Assembly
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manifold. Install the thermostat and
radiator supply tank.
2. Clean the mating surfaces of
the intake manifold, cylinder heads,
and cylinder block.
3. Coat the intake manifold and
cylinder block seal surfaces with oil
resistant sealer.
4. Position new seals on the cyl
inder block and new gaskets on the
cylinder heads. Position the gasket
slots in the end tabs over the ribs on
the seals. Be sure the holes in the
gaskets are aligned with the holes in
the cylinder heads. The correct in
stallation of the gaskets and seals is
shown in Fig. 23.
5. 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.
21.
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 seals are not in place, remove the
intake manifold and reposition the
seals.
7. Start the water pump by-pass
hose on the intake manifold.
8. Be sure the holes in the mani
fold gaskets and manifold are in
alignment. Install the manifold re
taining bolts and torque them to
specifications, working from the cen
ter to the ends.
9. Remove the distributor and the
engine lifting sling and eye bolts.
10. Slide the water pump by-pass
hose clamp into position. Connect
the water temperature sending unit,

the heater hose, and the radiator
upper hose.
On an engine with positive crank-

-

ENGINE AND EXHAUST SYSTEM

case ventilation, install the crankcase
ventilation regulator valve and ex
haust tube.
11. Apply Lubriplate to both ends
of the push rods. Install the push rods
in their original bores, positioning
the lower ends of the rods in the lifter
cups. Refer to "Valve Rocker Arm
Shaft Assembly Installation" and in
stall the valve rocker arm shaft as
sembly by following steps 1 thru 6.
12. Rotate the crankshaft damper
until the No. 1 piston is on TDC at
the end of the compression stroke.
Position the distributor in the block
with the rotor at the No. 1 firing posi
tion and the points open. Install the
hold down clamp.
13. Clean the valve rocker arm
covers. Apply oil resistant sealer to
one side of new cover gaskets. Lay
the cemented side of the gaskets in
place in the covers. Install the valve
rocker arm covers.
14. Connect the brake vacuum
booster line and connect the flexible
hose.
15. Install the carburetor fuel in
let line and connect the distributor
vacuum line. Install the automatic
choke heat tube.
16. Install the distributor cap.
Connect the spark plug wires. Install
the wire loom in the retaining clips
on the left valve rocker arm cover.
17. Connect the oil pressure send
ing unit wire, the coil high tension
lead, and the coil primary wire.
18. Install the accelerator cross
shaft bracket. Connect the acceler
ator rod.
19. Fill and bleed the cooling
system.
20. Start the engine and check
and adjust the ignition timing. Op
erate the engine until engine tem
peratures have stabilized and adjust
the engine idle speed and idle fuel
mixture.
21. Adjust the transmission con
trol linkage. Install the air cleaner.
CLEANING AND INSPECTION

FIG.

23-Intake Manifold Gaskets
and Seals Installation

Clean the manifold in a suitable
solvent, then dry it with compressed
air.
Inspect the manifold for cracks,
leaks, or other defects that would
make it unfit for further service. Re
place all studs that are stripped or
otherwise damaged. Remove all fil

ings and foreign matter that may have
entered the manifold as a result of
repairs.
Check the baffle plate on the under
side of the manifold for looseness and
be sure the maze screen is in place.
Clean off any varnish accumulation.

EXHAUST MANIFOLD
REMOVAL

1. Remove the air cleaner. Discon
nect the exhaust manifold at the muf
fler inlet pipe.
2. Remove the automatic choke
heat tube from the right exhaust
manifold.
3. Disconnect the power steering
pump bracket from the cylinder block
and move it out of the way. Position
the pump so that the oil will not
drain out. Disconnect the power
steering hose bracket and position the
hoses out of the way.
4. Remove the dipstick and tube
assembly.
5. Remove the retaining bolts and
tab washers and remove the exhaust
manifolds.
INSTALLATION

1. Clean the mating surfaces of
the exhaust manifold and cylinder
head. Scrape the gasket material
from the mounting flange of the ex
haust manifold and muffler inlet pipe.
2. Apply graphite grease to the
mating surface of the exhaust mani
fold.
3. Install a new gasket on the
studs of the exhaust manifold.
4. Position the exhaust manifold
on the cylinder head and install the
retaining bolts and tab washers.
Working from the center to the
ends torque the retaining bolts to
specifications. Lock the bolts by
bending one tab of the washer over
a flat on the bolt.
5. Install the dipstick and tube
assembly.
6. Position the power steering
pump bracket on the cylinder block
and install the retaining bolts. Adjust
the belt tension. Position the hoses
and install the power steering hose
bracket.
7. Install the automatic choke heat
tube on the right exhaust manifold.
8. Connect the exhaust manifold
at the muffler inlet pipe. Install the
air cleaner.

"This publication contains material that is reproduced and distributed under a license to Detroit Iron from Ford Motor Company. No further reproduction
or distribution of the Ford Motor Company material is allowed without the express written permission of Ford Motor Company."

PART 1 -1

-

ENGINE

1-19

CRANKCASE VENTILATION OUTLE1

If the left cylinder head is to be re
moved, remove the ignition coil.
3. Remove the cylinder head bolts.
Install the cylinder head holding fix
tures Fig. 26.
4. Lift the cylinder heads off the
block. Do not pry between the head
and the block. Remove and discard
the cylinder head gasket.
CYLINDER HEAD INSTALLATION

1. Clean the cylinder head and cyl
inder block gasket surfaces.
2. If the cylinder head was re
moved for a cylinder head gasket re
placement, check the flatness of the
cylinder head and block gasket sur
faces Fig. 29.
3. Apply cylinder head gasket
sealer 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
engine, then remove the holding fix
tures.

FIG. 24-Regulator Valve and Exhaust Tube
CLEANING AND INSPECTION

Inspect the manifolds for cracks,
leaks, or other defects that would
make them unfit for further service.
On the right exhaust manifold,
clean out the automatic choke air
heat chamber Fig. 5. Make sure the
air inlet and outlet holes are com
pletely open and the cover does rut
leak. Blow out the automatic choke
air heat tube with compressed air.

POSITIVE CRANKCASE
VENTILATION SYSTEM
REMOVAL

1. Disconnect the exhaust tube at
the crankcase ventilation outlet and
regulator valve and remove the tube
Remove the exhaust tube that cou
nects to the spacer Fig. 24.
2. Remove the regulator valve as
sembly from the Tee-fitting.
3. Remove the outlet adapter from
the intake manifold.
INSTALLATION

1. Install the outlet adapter. If
the adapter enters the intake mani
fold more than ½ inch, replace the
adapter.

2. install the regulator valve in
the Tee-fitting.
3. install the exhaust tubes.

BODY

REGULATOR VALVE DISASSEMBLY

Place the hex on the reguIator
valve body in a vise. Remove the con
nector, valve, and spring Fig. 25.

SPRING

VALVE

CLEANING

Clean the valve parts and exhaust
tube in clean carburetor solvent and
dry them with compressed air. Clean
the rubber hose connections with a
low volatility petroleum base solvent
and dry with compressed air.
REGULATOR VALVE ASSEMBLY

Position the spring and valve in
side the regulator valve body. Install
the regulator valve connector.

CONNECTOR

A1469-B

FIG.

25-Regulator Valve
Assembly
a,

TooI_T58P6085.A

CYLINDER HEADS
AND VALVES
CYLINDER HEAD REMOVAL

1. Remove the intake manifold,
carburetor, and radiator supply tank
as an assembly following the proce
dure under "Intake Manifold Re
moval."
2. Disconnect the exhaust mani
folds at the muffler inlet pipes.

FIG.

26-Cylinder Head Holding
Fixtures
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tamer, spring, damper spring, stem
seal, and valve. Discard the valve
stem seals. Identify all valve parts.
CYLINDER HEAD CLEANING
USE TooI-S-8683

Al 292-A

FIG. 21-Cylinder Head Bolt
Tightening Sequence

5. Install the cylinder head bolts.
The cylinder head bolts are tightened
in three progressive steps. Torque all
the bolts in sequence Fig. 27 to 70
ft-lbs, then torque them to 80 ft-lbs,
and finally to 90 ft-lbs. After the
cylinder head bolts have been
torqued to specifications, the bolts
should not be disturbed.
6. Connect the exhaust manifolds
to the muffler inlet pipes.
7. Install the intake manifold and
related parts following the procedure
under "Intake Manifold Installation."

After the valves are removed, clean
the valve guide bores with a valve
guide cleaning tool. Use cleaning
solvent to remove dirt, grease, and
other deposits.
CYLINDER HEAD INSPECTION

Check the cylinder head for cracks,
and the gasket surface for burrs and
nicks. Replace the head if it is
cracked. Do not plane or grind more
than 0.010 inch from the cylinder
head gasket surface. Remove all burrs
or scratches with an oil stone.
Cylinder Head Flatness. Check the
flatness of the cylinder head gasket
surface Fig. 29.

i

CYLINDER HEAD DISASSEMBLY

1. Install the cylinder head hold
ing fixtures Fig. 26. Remove the de
posits from the cylinder head com
bustion chambers and valve heads
with a scraper and a wire brush be
fore removing the valves. Be careful
not to scratch the cylinder head gas
ket surface.
2. Compress the valve spring Fig.
28. Remove the valve retainer locks
and release the spring.
3. Remove the sleeve, spring re

Tool6513.EE

N

FIG. 28-Compressing
Spring

Valve

‘C

:y

CHECK DIAGONALLLY
CHECK ACROSS CENTER
Al 207-A

FIG. 29-Cylinder Head Flatness
Valve Seat Runout. Check the valve
seat runout with an accurate gauge
Fig. 30. Follow the instructions 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. 31.
Reaming Valve Guides. If it be-

FIG. 30-Valve Seat Runout

FIG.

31-Valve Seat Width

comes necessary to ream a valve
guide Fig. 32 to install a valve
with an oversize stem, a reaming kit
is available which contains the fol
lowing reamer and pilot combina
tions: a 0.003-inch OS reamer with
a standard diameter pilot, a 0.015inch OS reamer with a 0.003-inch
OS pilot, and a 0.030-inch reamer
with a 0.015-inch OS pilot.
When going from a standard size
valve to an oversize valve, always
use the reamers in sequence. Always
reface the valve seat after the valve
guide has been reamed.
Refacing Valve Seats. Refacing of
the valve seats should be closely co
ordinated with the refacing of the
valve face so that the finished seat will
match the valve face and be centered.
This is important so that the valve
and seat will have a good compres

FIG. 32-Reaming Valve Guides
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CHECK FOR
BENT STEM
DO NOT REMOVE
MORE THAN 0.0 10
INCH

DIAMETER

REFER TO
VALVE SEAT WIDTH
0.060-0.080

VALVE
FACE
RUNOUT

A121 1-B

FIG. 33-Intake Valve Seat
Refacing

A10l0-A

sion tight fit. Be sure that the refacer
grinding wheels are properly dressed.
Grind the valve seats to a true 4°
angle Fig. 33. Remove only enough
stock to clean up pits, grooves, or to
correct the valve seat runout. After
the seat has been refaced, measure
the seat width Fig. 31. Narrow the
seat, if necessary, to bring it within
limits.
If the valve seat width exceeds
the maximum limit, remove enough
stock from the top edge and/or
bottom edge of the seat to reduce
the width to specifications Fig. 33.
Use a 60° angle grinding wheel to
remove stock from the bottom of the
seat raise the seat and use a 30°
angle wheel to remove stock from the
top of the seat lower the seat.
The finished valve seat should
contact the approximate center of
the valve face. It is good practice to
determine where the valve seat con
tacts the face. To do this, coat the
seat with Prussian blue, then set the
valve in place. Rotate the valve with
light pressure. If the blue is trans
ferred to the center of 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 transferred to the bottom edge
of the valve face, raise the valve seat.
VAlVES

Cleaning. Remove all deposits
from the valve with a fine wire brush
or buffing wheel.
INSPECTION

The critical inspection points and
tolerances of the valves are illustrated
in Fig. 34.
Inspect the valve face and the
edge of the valve head for pits,
grooves, scores, or other defects.
Inspect the stem for a bent condition
and the end of the stem for grooves

FIG. 34-Critical Valve Tolerances
or scores. Check the valve head for
signs of burning, erosion, warpage,
and cracking. Defects, such as minor
pits, grooves, etc., may be removed.
Discard valves that are severely
damaged.
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 Fig. 35. It should
not exceed the wear limit.

FIG. 36-Valve Stem Clearance

FIG. 31-Valve Spring Pressure

FIG. 35-Valve Face Runout
Valve Stem Clearance. Check the
valve stem to valve guide clearance of
each valve in its respective valve
guide with the tool shown in Fig. 36
or its equivalent. Use a flat-end in
dicator point.
Valve Spring Pressure. Check the
spring for proper pressure Fig. 37.
Do not remove the damper spring
when checking the pressure. Weak
valve springs cause poor engine per
formance; therefore, if the pressure
of any spring exceeds tIle wear limit,
replace the spring.
Valve Spring Squareness. Check
each spring for squareness, using a

steel square and a surface plate Fig.
38. Stand the spring and square on
end on the surface plate. Slide the
spring up to the square. Revolve the
spring slowly and observe the space
between the top coil of the spring and
the square. If the spring is out of
square more than 1 / 16 inch, replace
it.

NOT MORE
THAN 1A’

FIG. 38-Valve Spring Squareness
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Valve Push Rods. Check the ends
of the push rods for nicks, grooves,
roughness, or excessive war
The push rods can be visually
checked for straightness while they
are installed in the engine by rotating
them with the valve closed. They also
can be checked with a dial indicator
Fig. 39. If the runout exceeds the
maximum limit at any point, discard
the rod. Do not attempt to straighten
push rods.
Refacing Valves. The valve refac
ing operation should be closely co
ordinated with the valve seat refacing
operation so that the finished angle of
the valve face will match the valve
seat. This is important so that the
valve and seat will have a good com
pression tight fit. Be sure that the re
facer grinding wheels are properly
dressed.

CYLINDER HEAD ASSEMBLY

1. Install each valve Fig. 40 in
the port from which it was removed
or to which it was fitted. Install a
new stem seal on the valve.
2. Install the valve springs over the
valve, and then install the spring re
tainer and sleeve. Make sure the valve
damper spring is installed in the valve
spring so that the coil end of the
damper spring is 135° counterclock
wise from the coil end of the valve
spring.
3. Compress the spring and in
stall the retainer locks Fig. 28.
LOCKS

-

SPRING RETAINER
DAMPER
SPRING

OIL SEAL
Dial Indicator

EXHAUST
VALVE
SPRING

Holding Fixture

PUSH ROD

A 1003-A

FIG. 39-Push Rod Runout
INTAKE VALVE

If the valve face runout is exces
sive and/or to remove pits and
grooves, reface the valves to a true
44° angle. Remove only enough stock
to correct the runout or to clean up
the pits and grooves. If the edge of
the valve head is less than 1 / 32 inch
after grinding, replace the valve as
the valve will run too hot in the
engine.
Remove all grooves or score
marks from the end of the valve
stem, then chamfer as necessary.
Do not remove more than 0.010
inch from the stem.

FIG. 4O-Valve Assembly
4. Measure the assemblçd height
of the valve spring from the surface
of the cylinder head spring pad to
the underside of the spring retainer
with dividers Fig. 41. Check the

dividers against a scale. If the assem
bled height is greater than specifica
tions, install the necessary 0.030inch thick spacers between the cyl
inder head spring pad and the valve
spring to bring the assembled height
to the recommended height. Do not
install spacers unless necessary. Use
of spacers in excess of recommends
tions will result in overstressing the
valve springs and overloading the
camshaft lobes which could lead to
spring breakage and worn camshaft
lobes.

VALVE STEM SEAL
REPLACEMENT
1. Remove the air cleaner and the
valve rocker arm cover. Remove the
applicable spark plug.
2. Crank the engine until the ap
plicable piston is on TDC after the
compression stroke. Be sure that both
valves are closed. Be sure that the
piston is on TDC to prevent the
crankshaft from turning when the air
is applied.
3. Install an air line with an
adapter in the spark plug hole and
turn on the air supply.
4. Position the hydraulic lifter
compressor tool on the applicable
rocker arm and slowly apply pressure
to bleed down the hydraulic lifter
until the plunger is completely bot
tomed Fig. 42. Remove the push
rod.
5. Push the rocker arm to one
side and secure it in this position

UNDERSIDE OF SPRING RETAINER
_1

After refacing the valves, it is
good practice to lightly lap in the
valves with a medium grade lapping
compound to match the seats. Be
sure to remove all the compound
from the valve and seat after the
lapping operation.
Select Fitting Valves. If the valve
stem to valve guide clearance ex
ceeds 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 reface
the valve seat after the valve guide
has been reamed.

SURFACE OF SPRING PAD

Al 267-A

F 1G. 41-Valve Spring Assembled
Height

FIG. 42-Bleeding Down Hydraulic
Valve Lifter
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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.
8. Apply Lubriplate to both ends
of the push rod. Install the push rod
making sure the lower end of the rod
is positioned in the lifter push rod
cup.
9. Remove the wire securing the
valve rocker arm and slide the rocker
arm into position. Turn off the air
and remove the air line and adapter.
Install the spark plug.
10. Install the valve rocker arm
cover and connect the spark plug
wires. Install the air cleaner.

CYLINDER FRONT COVER
AND TIMING CHAIN
Air Line Adapter

A 1451 -A

FIG. 43-Compressing Valve
Spring
Fig. 43. Using the valve spring com
pression tool shown in Fig. 43, com
press the valve spring. Remove the
valve spring retainer locks, the sleeve,
spring retainer, and the valve spring.
If an end rocker arm is to be worked
on, it will be necessary to remove the
rocker arm from the shaft.
6. Remove the valve stem seal
Fig. 44.
7. Install a new valve stem seal.
Place the spring in position over the
valve. Install the spring retainer and
sleeve. Compress the valve spring and
install the valve spring retainer locks.
Be sure the damper spring is in-

REMOVAL

1. Drain the cooling system and
the crankcase. Remove the air clean
er. Disconnect the battery ground
cable.
2. Disconnect the radiator upper
hose at the radiator supply tank. Dis
connect the radiator lower hose at
the water pump.
3. Disconnect the transmission oil
cooler lines at the radiator. Remove
the radiator and support as an assem
bly.
4. Disconnect the heater hose at
the water pump. Slide the water
pump by-pass hose clamp toward the
engine.
5. Disconnect the power steering
pump bracket from the water pump
and remove the drive belt. Wire the
power steering pump assembly to the
left side of the car in a position that
will prevent the oil from draining out.

2

Tool-T58P.6316-A

Al 257-B

FIG. 45-Crankshaft Damper
Removal

9. Remove the fuel pump retaining bolts and lay the pump to one
side with the flexible fuel line still
attached.
10. If the crankshaft sleeve is not
stepped down the same OD on both
ends, remove it as shown in Fig. 46.
If the sleeve is stepped down, remove
it with a three jawed puller tool
7675-N.
11. Remove the screws fastening
the cylinder front cover to the block.
Remove the cylinder front cover. On
a car with an air conditioner, the
compressor brackets are retained by
cylinder front cover screws.
12. Discard the cylinder front
cover gasket. Remove the oil slinger.
13. Rotate the crankshaft in a
clockwise direction as viewed from
the front to take up the slack on the
left side of the chain.
14. Establish a reference point on
the block and measure from this
point to the chain Fig. 47.
15. Rotate the crankshaft in the
opposite direction to take up the
slack on the right side of the chain.
Force the left side of the chain

On a car with an air conditioner,
remove the compressor drive belt.
6. Loosen the generator mounting
bolts at the generator. Remove the
drive belt. Remove the generator sup
port bolt at the water pump. Remove
the water pump, drive belt adjusting
arm, pulley, and fan as an assembly.
Remove the power steering pulley
from the crankshaft damper.
7. Remove the cap screw and
washer from the end of the crank
shaft. Install the puller on the crank
shaft damper Fig. 45 and remove
the damper.

FIG. 44-Valve Stem Seal Removal

8. Disconnect the carburetor fuel
inlet line at the fuel pump.

/

Tool- T56P.6362-A

A 1258-B

FIG. 46-Crankshaft Sleeve
Removal
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the thrust button spring retainer.
Torque the sprocket cap screw to
specifications. Install the camshaft
thrust button spring and thrust but
ton Fig. 50. Install the crankshaft
front oil slinger.
3. Clean the cylinder front cover,
oil pan, and the block gasket sur
faces.
4. Coat the gasket surface of the
block and cover and the cover bolt
threads with sealer. Position a new
gasket on the block.

F 1G. 49-Timing Chain Removal
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-A

FIG. 41-Timing Chain Deflection
out with the fingers and measure the
distance between the reference point
and the chain. The deflection is the
difference between the two measure
ments.
If the deflection exceeds ½ inch,
replace the timing chain and/or
sprockets.
16. Crank the engine until the
timing marks on the sprockets are
positioned as shown in Fig. 48.
17. Remove the camshaft thrust

or Installation

5. Install the alignment pilot tool
on the cylinder front cover so that
the 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. 51. Install the retaining screws.

button and spring, the sprocket cap
screw, the thrust button spring re
tainer, and the fuel pump eccentric.
18. Slide both sprockets and the
timing chain forward, and remove the
sprockets and timing chain as an as
sembly Fig. 49.
19. Remove the oil pan and oil
pump screen, following the proce
dure under "Oil Pan Removal."
INSTALLATION

1. Position the sprockets and tim
ing chain on the camshaft and crank
shaft Fig. 49. Be sure the timing
marks on the sprockets are posi
tioned as shown in Fig. 48.
2. Install the fuel pump eccentric,
the camshaft sprocket cap screw, and
FUEL PUMP ECCENTRIC

DOWEL

TooI-T6JP.6019-8

Al 287-B

FIG. 51-Cylinder Front Cover
Alignment
On a car with an air conditioner,
position the compressor bracket in
place on the cylinder front cover and
install the retaining screws finger-

tight.

While pushing in on the pilot,
torque the screws to specifications.
Remove the pilot.
6. Install the crankshaft sleeve.
7. Line up the damper keyway
with the key on the crankshaft. In
stall the damper on the crankshaft
Fig. 52.
8. Install the damper cap screw
and washer, and torque the screw to
specifications.

FIG. 50-Fuel Pump Eccentric and
Front Oil Slinger Installed

9. Install the power steering pump
pulley on the damper. Torque the
screws to specifications.
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FIG. 52-Crankshaft Damper
Installation

10. Clean the oil pan and the oil
pump screen. Install the oil pump
screen and oil pan.
11. Clean the water pump gasket
surfaces. Coat new gaskets with
sealer and position the gaskets on the
block. Install the water pump, pul
ley, fan, and generator adjusting arm
as an assembly.
12. Install and adjust the gener
ator drive belts.
On a car with an air conditioner,
install and adjust the drive belt.’
13. Install the power steering
pump drive belt and attach the pump
bracket to the water pump. Adjust the
drive belt tension.
14. Install the fuel pump using a
new gasket.
15. Connect the carburetor fuel
inlet line. Connect the heater hoses.
Slide the water pump by-pass tube
clamp forward on the tube.
16. Install the radiator and support
as an assembly. Connect the radiator
lower hose at the water pump and the
radiator upper hose at the radiator
supply tank. Connect the battery
ground cable. Connect the transmis
sion oil cooler lines.
17. Fill and bleed the cooling
system. Fill the crankcase with the
proper grade and quantity of engine
oil. Connect the heater hose to the
intake manifold.
18. Operate the engine at fast idle
and check for coolant and oil leaks.
Adjust the ignition timing. Install the
air cleaner.

-
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damaged teeth. Replace all the com
ponents of the timing chain and
sprocket assembly if any one item
needs replacement.

er and the timing chain and sprock
ets following steps 1 thru 18 under
"Cylinder Front Cover and Timing
Chain Removal."

FRONT OIL SEAL REPLACEMENT

2. Disconnect the spark plug wires
at the spark plugs and remove the
wires from the ignition harness
brackets on the valve rocker arm
covers. Disconnect the coil high ten
sion lead at the coil. Remove the
distributor cap and spark plug wire
assembly. Disconnect the distributor
vacuum line at the distributor. Re
move the distributor hold down bolt
and clamp and remove the distrib
utor.

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 recess in the
cover.
2. Coat a new seal with grease,
then install the seal Fig. 53. Drive
the seal in until it is fully seated in
the recess. Check the seal after in
stallation to be sure the spring is
properly positioned in the seal.

CAMSHAFT
The camshaft and related parts
are shown in Fig. 54.
REMOVAL

1. Remove the cylinder front coy-

3. Remove the valve rocker arm
covers. Refer to "Valve Rocker Arm
Shaft Assembly Removal" and re
move the valve rocker arm shaft as
semblies by following steps 4 and 5.
4. Remove the valve push rods in
sequence and place them in a rack
so that they can be installed in their
original positions.
5. Position an inspection light
through a push rod opening and into
the valve push rod valley Fig. 55.
Remove the valve lifters with a mag
net through the push rod openings.
In some cases, it will be necessary to
transfer the lifter over to an adjoin
ing push rod opening in order to re
move it. Place the lifters in a rack so
that they can be installed in their or
iginal positions.

FIG. 53-Oil Seal Installation

6. Remove the oil pan and oil
pump screen by following the pro-

BEARINGS

THRUST BU1TON

T

TIMING CHAIN AND
CAMSHAFT SPROCKET

CLEANING AND INSPECTION

Clean all parts in solvent and dry
them with compressed air. Inspect
the chain for broken links and the
sprockets for cracks, and worn or

FUEL PUMP ECCENTRIC

BOLT AND WASHER
Al 275-A

FIG. 54-Camshaft and Related Parts
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may result in pitting in the general
area of the nose portion of the lobe.
This pitting is not detrimental to the
operation of the camshaft, therefore,
the camshaft should not be replaced
until the lobe lift loss has exceeded
0.005 inch.
The lift of camshaft lobes can only
be accurately checked with the cam
shaft installed in the engine. Refer to
"Camshaft Lobe Lift."
Check the distributor drive gear
for broken or chipped teeth.
Remove light scuffs, scores, or
nicks from the camshaft machined
surfaces with a smooth oilstone.

CAMSHAFT REAR BEARING
BORE PLUG REPLACEMENT
1. Remove the transmission and
converter housing by following the
procedure in Part 5-4.
2. Remove the flywheel retaining
bolts and remove the flywheel.

FIG. 55-Valve Lifter Replacement-Intake Manifold Installed
cedure under "Oil Pan Removal."
7. Carefully remove the camshaft
by pulling it toward the front of the
engine. Use caution to avoid damag
ing the camshaft bearings.
INSTALLATION

1. Oil the camshaft and apply
Lubriplate to the lobes. Carefully
slide the camshaft through the bear
ings.
2. Position the sprockets and tim
ing chain on the camshaft and crank
shaft Fig. 49 with the timing marks
on the sprockets aligned as shown in
Fig. 48.
3. Install the fuel pump eccentric,
the camshaft sprocket cap screw, and
thrust button spring retainer. Torque
the sprocket cap screw to specifica
tions. Install the camshaft thrust but
ton Fig. 50. Install the front oil
slinger.
4. Replace the crankshaft front oil
seal. Install the cylinder front cover,
the crankshaft damper, and related
parts following steps 3 thru 16 under
"Cylinder Front Cover and Timing
Chain Installation."

5. With No. 1 piston on TDC at
the end of the compression stroke,
position the distributor in the block
with the rotor at the No. L firing
position and the points open. Install
the hold down clamp.
6. Connect the distributor vacuum
line. Install the distributor cap. Con
nect the coil high tension lead.
7. Install the valve lifters in the
bores from which they were removed.
8. Refer to "Valve Rocker Arm
Shaft Assembly Installation" and in
stall the valve rocker arm shaft as
sembly following steps 1 thru 9.
9. Fill and bleed the cooling sys
teth. Fill tile crankcase with the
proper grade and quantity of engine
oil.
10. Start the engine and check
and adjust the ignition timing. Oper
ate the engine at fast idle and check
all hose connections and gaskets for
leaks.
CLEANING AND INSPECTION

Clean the camshaft in solvent and
wipe it dry. Inspect the camshaft
lobes for scoring, and signs of abnor
mal wear. Lobe wear characteristics

3. Drill a ½-inch hole in the cam
shaft rear bearing bore plug and use
tool T-7600-E to remove the plug.
4. Clean out the plug bore recess
thoroughly.
5. Coat the flange of a new plug
with water resistant sealer and install
it with the flange facing out Fig. 83.
6. Install the flywheel.
7. Install the transmission and
converter housing by following the
procedure in Part 5-4.

HYDRAULIC VALVE LIFTER
REPLACEMENT
The following procedure is appli
cable for removing one or all of the
valve lifters. This procedure can not
be used if the valve lifters are stuck
in their bores by excessive varnish,
etc. In this case it will be necessary to
remove the intake manifold. After
the intake manifold has been re
moved, remove the 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
semblies by following steps 1 thru 5.
2. Position

an

inspection light

through a push rod opening and into
the valve push rod valley Fig. 55.
Remove the valve lifters with a mag
net through the push rod openings. In
some cases, it will be necessary to
transfer the lifter over to an adjoin
ing push rod opening in order to re
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move it. Place the lifters in a rack so
that they can be installed in their
original positions.
The internal parts of each hy
draulic valve lifter assembly are
matched sets. Do not intermix the
parts. Keep the assemblies intact until
they are to be cleaned.
3. Install the new or cleaned hy
draulic valve lifters through the push
rod openings with a magnet Fig. 55.
4. Refer to "Valve Rocker Arm
Shaft Assembly Installation" and in
stall the valve rocker arm shaft as
semblies and the covers by following
steps 1 thru 9.

5. Apply a thin coating of oil re
sistant sealer to the rear main bearing
cap at the rear of the top mating sur
face Fig. 57. Do not apply sealer to
the area forward of the side seal
groove. Install the rear main bearing
cap. Torque the cap bolts to specifi
cations.
DISC VALVE
RETAINER

Al 268-A

FIG. 56-Typical Hydraulic Valve
Lifter Assembly
carefully prying up on it with a screw
driver. Remove the disc valve and
spring.

CLEANING AND INSPECTION
ASSEMBLY

The lifter assemblies should be
kept in proper sequence so that they
can be installed in their original
position. Inspect and test each lifter
separately so as not to intermix the
internal parts. If aiiy part of the
lifter assembly needs replacing, re
place the entire assembly.
Thoroughly clean all the parts in
clean solvent and wipe them with a
clean, lint-free cloth.
Inspect the parts and discard the
entire lifter assembly if any part
shows signs of pitting, scoring, gall
ing, 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.
Assemble the lifter assembly and
check the assembly for freeness of
operation by pressing down on the
push rod cup. The lifter can also be
checked with a hydraulic valve lifter
tester to test the leak-down rate.
Follow the instructions of the test
unit manufacturer.

A typical hydraulic valve lifter is
shown in Fig. 56.
1. Place the plunger upside down
on a clean work bench.
2. Place the disc valve in position
over the oil hole on the bottom of
the plunger. Set the disc valve spring
on top of the disc.
3. Position the disc valve retainer
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 closed end of the lock ring
in the groove of the lifter body.. With
the plunger still depressed, position
the open ends of the lock ring in the
groove. Release the plunger, then de
press it again to fully seat the lock
ring..

DISASSEMBLY

CRANKSHAFT LOWER REAR
OIL SEAL REPLACEMENT

Each valve lifter is a matched as
sembly. If the parts of one lifter are
inter-mixed with those of another,
improper valve operation may re
sult. Disassemble and assemble each
lifter separately. Keep the lifter as
semblies in proper sequence so that
they can be installed in their original
bores.
1. Grasp the lock ring with needlenose pliers to release it from the
groove. If necessary, depress the
plunger to fully release the lock ring.
2. Remove the push rod cup,
plunger, and spring.
3. Invert the plunger assembly and
remove the disc valve retainer by

The upper oil seal in the block
cannot be replaced with the crank
shaft installed. To replace the lower
rear oil seal in the rear main bearing
cap and the side seals:
1. Remove the oil pan and related
parts.
2.. Remove the rear main bearing
cap., Remove and discard the rear
seal and side seals.
3.. Clean the rear journal oil seal
groove.
4. Install a new rear journal oil
seal in the rear main bearing cap
Fig. 57. After installation, cut the
ends of the seals flush.

6. Dip the side seals in light engine
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 retard this expansion. It
may be necessary to tap the seals into
place for the last ½ inch of travel.
Do not cut the seal projecting ends.
7. Check the retainer side seals for
leaks by squirting a few drops of oil
into the parting lines between the
rear main bearing cap and the cylin
der block from the outside. Blow
compressed air against the seals from
the inside of the block. If air bubbles
appear in the oil, it indicates possible
oil leakage. This test should not be
performed on newly installed seals
until sufficient time has been allowed
for the seals to expand into the seal
grooves.
8. Install the oil pan and related
parts.
9. Fill the crankcase. Start the en
gine and check for oil pressure. op
erate the engine at fast idle and
check for oil leaks.

ToolT58P.6701 -A

/
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FIG. 51-Seal To Rear Bearing
Cap Installation
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MAIN AND CONNECTING
ROD BEARING REPLACEMENT

The main and connecting rod
bearing inserts are selective fit. Do
not file or lap bearing caps or use
shims to obtain the proper bearing
clearance.
Selective fit bearings are available
for service in standard sizes only.
Standard bearings are divided into
two sizes and are identified by a daub
of red or blue paint. Refer to the
Parts Catalog for the available sizes.
Red marked bearings increase the
clearance; blue marked bearings de
crease the clearance. Undersized
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. Remove the oil
pan and oil pump. Remove the spark
plugs to allow easy rotation of the
crankshaft.
2. Replace one bearing at a time
leaving the other bearing securely
fastened. Remove the main bearing
cap to which new bearings are to be
installed.
3. Insert the upper bearing re
moval tool tool 6331 in the oil hole
in the crankshaft.
4. Rotate the crankshaft in the
direction of engine rotation to force
the bearing out of the block.
5. Clean the crankshaft journal
and bearing inserts. When replacing
standard bearings with new bearings,
it is good practice to first try to ob
tain the proper clearance with two
blue bearing halves.
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. Using tool
6331 in the oil hole in the crank
shaft, rotate the crankshaft in the
opposite direction of engine rotation
until the bearing seats itself. Remove
the tool.
7. Replace the cap bearing.
8. Support the crankshaft so its
weight will not compress the Plasti
gage and provide an erroneous read
ing. Position a small jack so it will
bear against the counterweight ad
joining. the bearing which is being
checked.
9. Place a piece of Plastigage on
the bearing surface the full width of
the bearing cap and about ¼ inch
off center Fig. 58.

PLACE Plastigage FULL
WIDTH OF JOURNAL

CONNECTING ROD BEARING
REPLACEMENT

-

MEASURING
Plastigage
Al 022-A

FIG. 58-lnstalling and Measuring
Plastigage-Engine In Chassis

10. Install the cap and torque the
bolts to specifications. Do not turn
the crankshaft while the Plastigage
is in place. When checking the width
of the Plastigage, check at the widest
point in order to get the minimum
clearance. Check at the narrowest
point in order to get the maximum
clearance. The difference between
the two readings is the taper.
If the clearance is less than the
specified limits, try two red bearing
halves or a combination of red and
blue depending upon the condition. If
the standard bearings do not bring the
clearance within the desired limits,
refinish the crankshaft journal, then
install undersize bearings.
11. After the bearing has been
checked and found to be satisfactory,
apply a light coat of engine oil to the
journal and bearings, then install the
bearing cap. Torque the cap bolts to
specifications.
12. Repeat the procedure for the
remaining bearings that require re
placement.
13. If the rear main bearing is re
placed, replace the lower oil seal in
the rear main bearing cap and the
side seals and check the side seals
for leaks by following steps 3 thru 7
under "Crankshaft Lower Rear Oil
Seal Replacement."
14. Disassemble, clean, and as
semble the oil pump.
15. 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.
16. Operate the engine and check
for oil leaks.

1. Follow step 1 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.
Push the connecting rod up into the
cylinder and remove the bearing in
sert from the rod and cap.
4. Follow step 5 under "Main
Bearing Replacement."
5. Install the new bearings in the
connecting rod and cap. Pull the
connecting rod assembly down firmly
on the crankshaft journal.
6. Place a piece of Plastigage on
the lower bearing 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
Plastigage is in place.
8. Remove the cap. Using the
Plastigage scale, check the width of
the Plastigage by following step 11
under "Main Bearing Replacement."
9. After the bearing clearance has
been checked and found to be satis
factory, apply a light coat of engine
oil to the journal and bearings. In
stall the connecting rod cap.
10. Repeat the procedure for the
remaining connecting rods that re
quire new bearings.
11. Follow steps 14, 15, and 16
under "Main Bearing Replacement."
CLEANING AND INSPECTION

Clean the bearing inserts and caps
thoroughly. Inspect each bearing
carefully. Bearings that have a
scored, chipped, or worn surface
should be replaced. Typical exam
ples of bearing failures and their
causes are shown in Fig. 59. Check
the clearance of bearings that ap
pear to be satisfactory with Plasti’
gage. Fit new bearings following the
recommended procedure. The cop
per lead bearing base may be visible
through the bearing overlay. This
does not mean that the bearing is
worn. Do not replace the bearing if
the bearing clearance is within rec
ommended limits.

PISTON AND CONNECTING
ROD ASSEMBLY
REMOVAL

1. Drain the cooling system and
the crankcase. Remove the intake
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under "Connecting Rod Bearing Re
placement."

-

BRIGHT I
SECTIONS
IMPROPER SEATING

-

S
FATIGUE FAILURE
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FIG. 59-Typical Bearing Failures
manifold, cylinder heads, oil pan and
oil pump following the procedures
in this section.
2. Remove any ridge and/or de
posits from the upper end of the cyl
inder bores as follows:
Turn the crankshaft until the pis
ton to be removed is 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
structions furnished by the tool man
ufacturer. Never cut into the ring
travel area in excess of 1/32 inch
when removing ridges.
3. Make sure all connecting rod
caps are marked so that they can be
installed in their original locations.
4. Turn the crankshaft until the
connecting rod being removed is
down.
5. Remove the connecting rod
cap.
6. Push the connecting rod and
piston assembly out the top of the
cylinder with the handle end of a
hammer. Avoid damage to the crank
shaft 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.

fitted. The connecting rods and bear
ing caps are numbered from 1 to 4 in
the right bank and from 5 to 8 in the
left bank beginning at the front of the
engine. The numbers on the connect
ing rod and bearing cap must be on
the same side when installed in the
cylinder bore, if a connecting rod is
ever transposed from one block or
cylinder to another, new bearings
should be fitted and the connecting
rod should be numbered to cor
respond with the new cylinder
number.
3. Make sure the ring gap:s are
properly spaced around the circum
ference of the piston.
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. 60. Be sure to guide the con
necting rods to avoid damaging the
crankshaft journals. Install the piston
with the indentation in the piston
head toward the front of the engine.
5. Check the clearance of each
bearing by following the procedure

6. After the bearings have been
fitted, apply a light coat of engine oil
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
connecting rod bearing seats on the
crankshaft journal.
8. Install the connecting rod cap.
Torque the nuts to specifications.
9. After the piston and connecting
rod assemblies have been installed,
check the side clearance between the
connecting rods on each crankshaft
journal Fig. 61.
10. Disassemble, clean, and assem
ble the oil pump. Clean the oil pump
inlet tube screen, and the oil pan and
block gasket surfaces.
11. Install the oil pump and the
oil pan.
12. Install the cylinder heads by
following steps 1 thru 5 under "Cyl
inder Head Installation."
13. Refer to "Intake Manifold In
stallation" and install the intake man
ifold by following steps 2 through 19.
14. Fill and bleed the cooling sys
tem. Fill the crankcase with the
proper grade and quantity of engine
oil.
15. Operate the engine and check
for oil and coolant leaks. Check and

0

INSTALLATION

1. If new piston rings are to be
installed, remove the cylinder wall
glaze. Follow the instructions of the
tool manufacturer.
2. Oil the piston rings, pistons,
and cylinder walls with light engine
oil. Be sure to install the pistons in
the same cylinders from which they
were removed, or to which they were

FIG. 60-Piston Installation

FIG. 61-Connecting
Clearance
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adjust the ignition timing. Adjust the
engine idle speed and uel mixture.

LEFT BANK

RIGHT BANK

16. Install the air cleaner.
DISASSEMBLY

1. Mark the pistons and pins to
assure assembly with the same rod
and installation in the same cylinder
from which they were removed.
2. Remove the piston rings. Re
move the piston pin retainers. Drive
the pin out of the piston and connect
ing rod Fig. 62. Discard the re
tainers.
TooI-T52P.6 I 35.DAD

BEARING LOCK SLOTS TO
OUTSIDE OF ENGINE ‘V’
FRONT
INDENTATION TO
FRONT OF ENGINE

FIG. 64-Connecting

A1271-B

Rod and

Piston Assembly
ASSEMBLY

The piston, connecting rod, and
related parts are shown in Fig. 63.
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 con
necting rod as shown in Fig. 64.

A12695

FIG. 62-Piston

Pin Removal

UPPER
COMPRESSION

10 WE:
COMPRESSION
RING

2. Insert new piston pin retainers
by spiraling them into the piston with
the fingers. Do not use pliers. Follow
the instructions contained on the pis
ton ring package and install the piston
rings.
3. Check the ring side clearance
of the compression rings with a
feeler gauge inserted between the ring
and its lower land step 6 under "Fit
ting Piston Rings".

4. Be sure the bearing inserts and
the bearing bore in the connecting
rod and cap are clean. Foreign ma
terial under the inserts may distort
the bearing and cause a failure. In
stall the bearing inserts in the con
necting rod and cap with the tangs
fitting in the slots provided.

PISTON
CONNECTING ROD CLEANING AND
INSPECTION

RETAINER

BEARING INSERTS

Al472-A

FIG. 63-Piston, Connecting Rod,
and Related Parts

The connecting rods and related
parts should be carefully inspected
and checked for conformance to
specifications. Various forms of en
gine wear caused by these parts can
be readily identified.
A shiny surface on the pin boss
side of the piston usually indicates
that a connecting rod is bent or the
piston pin hole is not in proper re
lation to the piston skirt and ring
grooves. Abnormal connecting rod
bearing wear can be caused by either
a bent connecting rod, an improp
erly machined crankshaft journal, or
a tapered 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.
Clean the connecting rod in sol
vent, including the rod bore and the
back of the inserts. Do not use a
caustic cleaning solution. Blow out
all passages with compressed air.
Inspect the connecting rods for
signs of fractures and the bearing
bores for out-of-round and taper.
If the bore exceeds the recom
mended limits and/or if the con
necting rod is fractured, it should
be replaced.
Check the piston pin to connecting
rod bushing clearance. Replace the
connecting rod if the bushing is so
worn that it cannot be reamed or
honed for an oversize pin.
Replace defective connecting rod
nuts and bolts.
After the connecting rods are as
sembled to the piston, check the con
necting rods for bend or twist on a
suitable alignment fixture. Follow the
instructions of the fixture manufac
turer. If the bend and/or twist is ex
cessive, the connecting rod should be
straightened or replaced.
PISTONS, PINS, AND RINGS
CLEANING AND INSPECTION

Remove deposits fiom the piston
surfaces. Clean gum or varnish from
the piston skirt, piston pins, and rings
with solvent. Do not use a caustic
cleaning solution or a wire brush to
clean pistons. Clean the ring grooves
with a ring groove cleaner Fig. 65.
Make sure the oil ring slots or holes
are clean.
Carefully inspect the pistons for
fractures at the ring lands, skirts.
and pin bosses, and for scuffed,
rough, or scored skirts. 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.

I

Tool- R C.500
‘
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FIG. 65-Cleaning Ring Grooves
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POUNDS
EXAMPLE

-0+
.001
.002
.003
CLEARANCE IN INCHES
.0026"
.0008"
EXAMPLE
EXAMPLE

AllOl 7-A

FIG. 66-Piston Clearance Chart
Spongy, eroded areas near the
edge of the top of the piston are
usually caused by detonation, or
pre-ignition. A shiny surface on the
thrust surface of the piston, offset
from the centerline between the pis
ton pin holes, can be caused by a
bent connecting rod. Replace pis
tons that show signs of excessive
wear, wavy ring lands, fractures,
and/or damage from detonation or
pre-ignition.
Check the piston to cylinder bore
clearance with a tension scale and
ribbon by following the procedure
under "Fitting Pistons." Check the
ring side clearance by following the
procedure under "Fitting Piston
Rings."
Replace piston pins showing signs
of fracture or etching and/or wear.
Check the piston pin fit in the piston
and rod.
Replace all rings that are scored,
chipped, or cracked. It is good prac
tice to always install new rings when
overhauling the engine. Rings should
not be transferred from one piston to
another regardless of mileage.
FITTING PISTONS

Pistons are available for service
in standard sizes and 0.020, 0.030,
0.040, and 0.060-inch oversize.
If the clearance is greater than the
maximum specified limit, recheck
calculations to be sure that the prop-

er size piston has been selected, check
for a damaged piston, then try a new
piston.
If the clearance is less than the
minimum limit, recheck calculations
before trying another piston. If none
can be fitted, refinish the cylinder for
the next size piston. When a piston
has been fitted, mark it for assembly
in the cylinder to which it was fitted.
If the taper and out-of-round con
ditions of the cylinder bore are with
in limits, new piston rings will give
satisfactory service provided the pis
ton clearance in the cylinder bore is
within limits. If the new rings are to
be installed in a used cylinder that
has not been refinished, remove the
cylinder wall "glaze."
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of one of the thicknesses shown in
Fig. 66.
5. Position the ribbon in the cyl
inder bore so that it extends the en
tire length of the piston at 900 from
the piston pin location. Invert the pis
ton and install it in the bore so that
the end of the piston is about 1½
inches below the top of the cylinder
block and the piston pin is parallel to
the crankshaft axis. Hold the piston
and slowly pull the scale in a straight
line with the ribbon, noting the pull
required to remove the feeler ribbon
Fig. 67.
In Fig. 66 the diagonal lines rep
resent feeler ribbons of various thick
nesses, the horizontal lines represent
the pounds pull, and the vertical lines
represent the clearances. To deter
mine the clearance, locate the line
representing the pounds pull required
to remove the feeler ribbon from the
cylinder bore. Follow the horizontal
line to the right until it intersects the
diagonal line representing the feeler
ribbon. Read down the vertical line
for the clearance.
Example 1. If a 0.0015-inch feeler
ribbon is used and it takes approxi
mately 4¼-pounds pull to remove
the feeler ribbon, the clearance is ap
proximately 0.0008 inch. This is de
termined by locating the pounds pull
4¼ in Fig. 66 and following the
line to the right until it intersects
with the diagonal line representing
the 0.0015-inch feeler ribbon. Read
down the vertical line for the clear-

To fit a piston:
1. Calculate the size piston to be
used by taking a cylinder bore check
Fig. 86.
2. Select the proper size piston to
provide the desired clearance.,
3. Make sure the piston and cyl
inder bore are at room temperature
70cF. After any refinishing opera
tion, allow the cylinder bore to cool
and make sure the piston and bore
are clean and dry before the piston fit
is checked.
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

FIG. 61-Checking Piston
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should slide freely around the entire
ring circumference without 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 replaced.
FITTING PISTON PINS

ance approximately 0.0008 inch.
Example 2. If a 0.003-inch feeler
ribbon is used and it takes approxi
mately 9-pounds pull to remove the
ribbon, the resultant clearance is ap
proximately 0.00 15 inch.
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
cylinder bore area where normal ring
wear is not encountered.
4. Use the head of a piston to
position the ring 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. 68. If the gap is less than the
recommended lower limit, try another
ring set.
6. Check the ring side clearance of
the compression rings with a feeler
gauge inserted between the ring and
its lower land Fig. 69. The gauge

The piston pin fit should be a light
thumb press fit at normal tempera
ture 70°F. Standard piston pins are
coded green.
Pins of 0.001-inch oversize color
coded blue and 0.002-inch oversize
color coded yellow are available.
If the pin hole in the piston must
be reamed, use an expansion-type
piloted reamer. Place the reamer in a
vise and revolve the piston around
the reamer. Set the reamer to the size
of the pin bore, then expand the
reamer slightly and trial ream the pin
bore. Take a light cut. Use a pilot
sleeve of the nearest size to maintain
alignment of the bores.
Check the hole size, using the new
piston pin. If the bore is small, ex
pand the reamer slightly and make
another cut. Repeat the procedure
until the proper fit is obtained. Check
the piston pin for fit in the respec
tive rod bushing. If necessary, ream
or hone the bushing to fit the pin.

Side Clearance

Filter Replacement

3. Operate the engine at fast idle
and check for leaks. If oil leaks are
evident, perform the necessary re
pairs to correct the leakage. Check
the oil level and fill the crankcase if
necessary.

FLYWHEEL

OIL PAN AND OIL PUMP

REMOVAL

REMOVAL

1. Disconnect the transmission
from the engine and slide it to the
rear as outlined in Part 5-4.
2. Remove the flywheel retaining
bolts and remove the flywheel.

1. Drain the cooling system and
the crankcase. Disconnect the radia
tor upper hose at the radiator supply
tank.

INSTALLATION

1. Install the flywheel on the
crankshaft flange and install the re
taining bolts. Torque the bolts in
sequence across from each other to
specifications.
2. Connect the transmission to the
engine as outlined in Part 5-4.

OIL FILTER REPLACEMENT

FIG. 69-Ring

FIG. 10-Oil

1. Place a drip pan under the
filter. Unscrew the filter from the
adapter fitting. Clean the filter adap
ter recess.
2. Coat the gasket on the new fil
ter with oil, and place the filter in
position on the adapter Fig. 70.
Hand tighten the filter until the gas
ket contacts the adapter face, then
advance it ½ turn.

2. Remove the oil pan retaining
screws and lower the oil pan to the
underbody cross member. Position
the crankshaft so that the counter
weight will clear the oil pan and move
the pan forward.
3. Install the engine lifting brack
ets and sling. Raise the engine high
enough to place tension on the engine
mounts.
4. Remove the engine front in
sulator to engine retaining bolts.
Raise the engine high enough to per
mit removal of the oil pump retaining
bolts, then remove the bolts. Remove
the oil pan and the oil pump.
INSTALLATION

1. Clean the oil pan and block
gasket surfaces. Position a new gas
ket on the oil pan.
2. Clean the oil pump and inlet
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DISTRIBUTOR INTERMEDIATE
DRIVE

INLET’ TUBE
ASSEMBLY

OIL RELIEF VALVE

I

ROTOR AND SHAFT
ASSEMBLY

FIG. l3-Outer Race To Housing
Clearance

PLATE

FIG. 11-Oil Pump and Inlet Tube
Installed

Al 272-A

FIG. 12-Oil Pump Assembly

tube screen. Position a new oil pump
inlet tube gasket on the oil pump and
install the tube. Prime the oil pump
by filling either the inlet or outlet
port with engine oil. Rotate the pump
shaft to distribute the oil within the
pump body.
3. Raise the engine high enough to
allow installation of the oil pump and
the oil pan. Place the oil pump in the
oil pan and position the oil pan on the
underbody cross member,. Insert the
oil pump drive shaft into the oil pump
housing and install the oil pump and
shaft as an assembly Fig. 71. Do not
attempt 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. Torque the oil pump
retaining screws to specifications.
4. Hold the oil pan in place
against the cylinder block and install
a retaining screw on each side of the
oil pan. Install the remaining screws
and torque them, from the center
outward, to specifications.
5. Lower the engine, then install
the engine right and left front support
retaining bolts. Torque the bolts to
specifications. Remove the engine
lifting bracket and sling. Connect the
radiator upper hose. Fill and bleed
the cooling system. Fill the crankcase
with the proper grade and quantity
of engine oil. Operate the engine and
check for leaks.
OIL PUMP DISASSEMBLY

1. Remove the oil inlet tube from
the oil pump and remove the gasket.
2. Remove the cover retaining

screws, then remove the cover,. Re
move the inner rotor and shaft as
sembly, then remove the outer race.
3. Insert a self-threading sheet
metal screw of the proper diameter
into the oil pressure relief valve
chamber cap and pull the cap out
of the chamber. Remove the spring
and plunger.
OIL PUMP ASSEMBLY

The oil pump assembly is shown
in Fig. 72.
1. Oil all parts thoroughly.
2. Install the oil pressure relief
valve plunger, spring, and a new’ ëap.
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 assembly.
One part should not be replaced
without replacing the other. Install
the cover. Torque the cover retaining
screws to specifications.
4. Position a new gasket and the
oil inlet tube on the oil pump and
install the retaining bolts.

Repair any damage, or replace
the pan if repairs can not be made.
OIL PUMP
CLEANING AND INSPECTION

Wash all parts in a solvent and
dry them thoroughly. Use a brush to
clean the inside of the pump housing
and the pressure relief valve chamber.
Be sure all dirt and chips are re
moved.
Check the inside of the pump hous
ing and the outer race and rotor for
damage or excessive wear.
Check the mating surface of the
pump cover for wear. If the cover
mating surface is worn, scored, or
grooved, replace the cover.
Measure the outer race to hous
ing clearance Fig. 73.
With the rotor assembly installed
in the housing, place a straight edge
over the rotor assembly and the hous
ing. Measure the rotor end play clear
ance between the straight edge and
the rotor and outer race Fig. 74.
The outer race, shaft and rotor
are replaceable only as an assembly,

OIL rAN
CLEANING AND INSPECTION

Scrape any dirt or metal particles
from the inside of the pan. Scrape
all old gasket material from the gas
ket surface. Wash the pan in a sol
vent and dry it thoroughly. Be sure
all foreign matter is removed from
below the baffle plate.
Check the pan for cracks, holes,
damaged drain plug threads, a loose
baffle, and a nicked or warped gas
ket surface.

FIG. 14-Rotor End Play
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Inspect the relief valve spring for
a collapsed or worn condition.
Check the relief valve spring tension. If the spring tension is not with-

Check the drive shaft to housing
bearing clearance by measuring the
OD of the shaft and the ID of the
housing bearing.

0

in specifications and/or the spring is
defective, replace the spring.
Check the relief valve piston for
scores and free operation in the bore.

WORK STAND REPAIR OPERATIONS
4. If the crankshaft sleeve is not
stepped down the same OD on both
ends, remove it as shown in Fig. 46.
If the sleeve is stepped down, remove
it with a three-jawed puller tool
7675-N.
5. Remove the cylinder front
cover.

To perform the operations in this
section, it will be necessary to remove
the engine from the car and install it
on a work stand.

CRANKSHAFT
REMOVAL

The crankshaft and related parts
are shown in Fig. 75.

6. Remove the oil slinger. Check
the timing chain deflection, then re
move the timing chain and sprockets
by following steps 13 thru 18 under
"Cylinder Front Cover Removal."

1. Remove the generator adjusting
arm bracket bolt from the generator
and the upper support bracket bolt
at the water pump. Remove the spark
plugs to allow easy rotation of the
crankshaft.

7. Invert the engine on the work
stand. Remove the flywheel. Remove
the oil pan and gasket. Remove the
oil pump.

2. Remove the fuel pump. Slide
the water pump by-pass hose clamp
toward the rear of the engine. Re
move the water pump and fan as an
assembly.

8. Make sure all bearing caps
main and connecting rod are
marked so that they can be installed
in their original locations. Remove
the connecting rod bearing caps.
Turn the crankshaft until the con
necting rod from which the cap is
being removed is down and remove

3. Remove the crankshaft damper,
cap screw and washer. Install the pul
ler on the damper Fig. 45 and re
move the damper.

the cap. Push the connecting rod and
piston assembly up into the cylinder.
9. Remove the main bearing caps.
10. Carefully lift the crankshaft
out of the block so that the thrust
bearing surfaces are not damaged.
Handle the crankshaft with care to
avoid possible fracture or damage to
the finished surfaces.
INSTALLATION

1. Remove the rear journal oil
seal from the block and rear main
bearing cap. Remove the rear main
bearing cap to block side seals.
2. Remove the main bearing in
serts from the block and bearing caps.
3. Remove the connecting rod
bearing inserts from the connecting
rods and caps.
4. If the crankshaft main bearing
journals have been refinished to a
definite undersize, install the correct
undersize bearings. Be sure the bear
ing inserts and bearing bores are
clean. Foreign material under the in-

CYLINDER BLOCK JOURNAL SEAL

CRANKSHAFT
SPROCKET
DAIPER
POWER STEERING
PUMP PULLEY

SLEEVE’

BOLT
FRONT OIL
SLINGER

BOLT

WASHER

FIG

15-Crankshaft and Related Parts
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CHECK WIDTH
OF P!astigage
0.002"
CLEARANCE

.4r
MEASURING
PLASTIGAGE
Al 023-A

li-Installing & Measuring

Plastigage-Engine Removed

FIG. 16-Seal To Block
Installation
serts may distort the bearing and
cause a failure.
5. Place the upper main bearing
inserts in position in the bores with
the tang fitting in the slot provided.
6. Install the lower main bearing
inserts in the bearing caps.
7. Install a new rear journal oil
seal in the block Fig. 76. After in
stallation, cut the ends of the seals
flush.
8. Carefully lower the crankshaft
into place. Be careful not to damage
the bearing surfaces.
9. Check the clearance of each
main bearing as follows:
Place a piece of Plastigage on the
crankshaft journal the full width of
the journal and about ¼ inch off
center Fig. 77. Follow steps 10
thru 12 under "Main Bearing Re
placement."
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
bearing cap and install the rear main
bearing cap by following steps 3
thru 7 under "Crankshaft Lower Rear
Oil Seal Replacement." Install all the
bearing caps, except the thrust bear
ing cap No. 3 bearing. Be sure that
the main bearing caps are installed in
their original locations. Torque the
bearing cap bolts to specifications.

Al 280-A

FIG. l9-Crankshaft End Play

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 crankshaft axis

Fig. 79.
17. Zero the dial indicator. Push
the crankshaft forward and note the
reading on the dial.
If the end play exceeds the wear
limit, replace the thrust bearing. If
the end play is less than the mini
mum limit, inspect the 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
thrust bearing and align the faces fol
lowing the recommended procedure
steps 11, 12, 13, and 14, then check
the end play.
18. Install new bearing inserts in
the connecting rods and caps. Check
the clearance of each bearing by fol
lowing the procedure under "Main
Bearing Replacement."
19. After the connecting rod
bearings have been fitted, apply a
light coat of engine oil to the journals
and bearings.
20. Turn the crankshaft throw to
the bottom of its stroke. Push the
piston all the way down until the rod

HOLD CRANKSHAFT
FORWARD

.-.--

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. 78.
13. Hold the crankshaft forward
and pry the thrust bearing cap to the
rear Fig. 78. This will align the
thrust surfaces of both halves of the
bearing.
14. Retain the forward pressure
on the crankshaft. Tighten the cap
bolts to specifications Fig. 78.

I

PRY FORWARD

HOLD CRANKSHAFT
FORWARD

‘ACKWARD

THRUST BEARING

.

THRUST BEARING
THRUST BEARING

j

.p

PRY CRANKSHAFT FORWARD

‘PRY CAP

TIGHTEN CAP

FIG. 18-Thrust Bearing Alignment
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bearing seats on the crankshaft jour
nal.
21. Install the connecting rod cap.
Torque the nuts to specifications.
22. After the piston and connect
ing rod assemblies have been in
stalled, check the side clearance be
tween the connecting rods on each
connecting rod crankshaft journal
Fig. 61.
23. Clean the oil pan, oil pump,
and oil pump screen. Install the oil
pump and oil pan.
24. Position the flywheel on the
crankshaft. Install the retaining bolts.
Torque the bolts to specifications.

Too!- T52L-6261-CEE

ToolT54T.6250.B

FIG 82-Camshaft Front Bearing
Measurement

25. Install the timing chain and
sprockets, cylinder front cover and
crankshaft damper, following steps 1
thru 8 under "Cylinder Front Cover
Installation."
26. Install the oil filter, fuel pump,
and carburetor fuel inlet line. Install
the generator. Install the spark plugs.
27. Install the engine in the car.
CLEANING AND INSPECTION

Handle the crankshaft with care
to avoid possible fractures or dam
age to the finished surfaces. Clean
the crankshaft with solvent, then
blow out all oil passages with com
pressed air.
Inspect main and connecting rod
journals for cracks, scratches,
grooves, or scores. Dress minor im
perfections with an oilstone. Refin
ish severely marred journals.
Measure the diameter of each
journal in at least four places to de
termine out-of-round, taper, or un
dersize condition Fig. 80.
If the journals exceed the wear
limit, they should be refinished to
size for the next undersize bearing.
A VS I = 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

INSTALL FRONT BEARING 0.005-0.020 INCH
BELOW FRONT FACE OF BLOCK

FIG. 81 -Camshaft Bearing
Replacement
Refinishing Journals. Refinish the
journal to give the proper clearance
with the next undersize bearing. If
the journal will not "clean up" to
give the proper clearance with the
maximum undersize bearing avail
able, replace the crankshaft.
Always reproduce the same jour
nal shoulder radius that existed
originally. Too small a radius will
result in fatigue failure 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 and engine oil.
Crocus cloth may be used also as a
polishing agent.

Align the oil holes in the bearings
with the oil holes in the cylinder
block when the bearings are installed.
Be sure the camshaft front bearing is
installed 0.005-0.020 inch below the
front face of the cylinder block Fig.
82.
4. Clean out the camshaft rear

bearing bore plug recess thoroughly.
Coat the flange of a new plug with
water resistant sealer and install the
plug Fig. 83.
5. Install the camshaft, crank
shaft, flywheel, and related parts. In
stall the engine in the car.

ENGINE DISASSEMBLY
1. Install the engine on the work
stand Fig. 17.

2. Remove the distributor cap
and spark plug wire assembly.
3. Disconnect the distributor vac
uum line at the distributor. Remove
the carburetor fuel inlet line. Remove
the fuel pump and discard the gasket.
4. Slide the clamp on the water

CAMSHAFT BEARING
REPLACEMENT
Camshaft bearings are available

prefinished to size for standard and
0.015-inch undersize journal diam
eters. The bearings are not inter
changeable from one bore to another.

/

I
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FIG. 80-Crankshaft Journal
Measurements

1. Remove the camshaft, the fly
wheel, and the crankshaft. Push the
pistons to the top of the cylinders.
2. Remove the camshaft rear bear
ing bore plug. Remove the camshaft
bearings Fig. 81.
3. Position the new bearings at the
bearing bores, and press them in
place with the tool shown in Fig. 81.

FIG. 83-Camshaft Rear Bearing
Bore Plug Installation
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pump by-pass hose toward the water
pump. Remove the automatic choke
heat tube. Remove the valve rocker
arm covers.
5. Crank the engine until the No.
1 piston is at TDC at the end of the
compression stroke. Rotate the crank
shaft damper an additional 45° iden
tified on the damper by "XX".
Starting at the No. 4 cylinder, loosen
the right rocker arm shaft support
bolts in sequence, two turns at a time.
After the bolts are all loosened, re
move the valve rocker arm shaft as
sembly and the oil baffle plate. Start
ing at the No. 5 cylinder, follow the
same procedure on the left valve
rocker arm shaft support bolts. This
procedure must be followed to avoid
damage to the valve mechanism.
6. Remove the valve push rods in
sequence and put them in a rack so
that they can be installed in their
original bore.
7. Remove the distributor hold
down bolt and clamp and remove the
distributor.
8. Remove the intake manifold
retaining bolts.
9. Install standard eye bolts with
%-1 8 threads in the left front and
right rear rocker arm cover screw
holes and attach the engine lifting
sling Fig. 16.
10. Raise the manifold and care
fully remove it from the engine. Dis
card the intake manifold gaskets and
seals.
11. Remove the baffle plate from
the valve push rod chamber floor by
prying up on the baffle with a screw
driver Fig. 84.
12. Lift the valve lifters from the
cylinder block and place them in a
rack so that they can be installed in

FIG. 84-Baffle Plate Removal

FIG.

85-Hydraulic Valve Lifter
Removal
their original bore Fig. 85. The in
ternal parts of each hydraulic valve
lifter assembly are matched sets. Do
not intermix the parts. Keep the as
semblies intact until they are to be
leaned.
13. Remove the exhaust mani
folds and the spark plugs.
14. Remove the cylinder head
bolts, and then install the cylinder
head holding fixtures Fig. 26.
15. Lift the cylinder heads off the
block. Do not pry between the head
and the block. Discard the cyllinder
head gaskets.
16. Remove the oil filter. Remove
the oil filter adapter assembly and
oil pressure sending unit as an assem
bly. Discard the gasket.
17. Remove the generator, brack
ets, arid drive belts.
18. Remove the water pump, pul
ley, and fan as an assembly:
19. Remove the power steering
pulley.. Remove the crankshaft damp
er Fig. 45.
20. If the crankshaft sleeve is not
stepped down the same OD on both
ends, remove it as shown in Fig. 46.
If the crankshaft sleeve is stepped
down different OD on each end, re
move it with a three-jawed puller
tool 7675-N.
21. Remove the cylinder front
cover. Discard the gasket. Remove
the crankshaft front oil slinger.
22. Check the timing chain deflec
tion by following steps 13, 14, and 15
under "Cylinder Front Cover and
Timing Chain Removal."
23. Remove the camshaft thrust
button and spring, the sprocket cap
screw, and thrust button spring re
tamer, and the fuel pump eccentric.
Remove the crankshaft sprocket key.

1-37
Remove the sprockets and timing
chain as an assembly Fig. 49.
24. Remove any ridge and/or car
bon deposits from the upper end of
the cylinder bores. Move the piston
to the bottom of its travel and place
a cloth on the piston head to 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 excess of 1/32 inch
when removing ridges. After the
ridge has been removed, remove the
cutter from the cylinder bore.
25. Remove the flywheel.
26. Invert the engine. Remove the
oil pan. Discard the gasket.
27. Remove the oil pump and in
let tube as an assembly. Remove the
oil pump drive shaft. Discard the oil
pump gasket.
28. Make sure all connecting rods
and caps are marked so that they can
be installed in their original locations.
Turn the crankshaft until the con
necting rod being removed is down.
Remove the rod cap.
29. Push the connecting rod and
piston assembly out 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.
30. Remove the bearing inserts
from the connecting rods and caps.
Install the rod caps on the connect
ing rods from which they were re
moved.
31. Remove the main bearing
caps.
32. Carefully lift the crankshaft
out of the cylinder block so that the
thrust bearing surfaces are not dam
aged. Handle the crankshaft with
care to avoid possible fracture or
damage to the finished surfaces.
33. Remove the rear journal oil
seal from the block and rear bearing
cap, and remove the cap to block
side seals.
34. Remove the main bearing in
serts from block and bearing caps.
Install the main bearing caps in their
original positions.
35. Carefully remove the cam
shaft by pulling it toward the front of
the engine. Use caution to avoid
damaging the journals and lobes.
36. Remove the camshaft rear
bearing bore plug. Remove the cam
shaft bearings Fig. 81.
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CYLINDER BLOCK
CLEANING AND INSPECTION

Thoroughly clean the block in
solvent. Remove old gasket material
from all machined surfaces. Remove
all pipe plugs which seal oil pas
sages, then clean out all the pas
sages. Blow out all passages, bolt
holes, etc. with compressed air.
Make sure the threads in the cyl
inder head bolt 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
remove any deposits.
After the block has been thor
oughly cleaned, make a check for
cracks. Minute cracks not visible to
the naked eye may be detected by
coating the suspected area with a
mixture of 25% kerosene and 75%
light motor oil. Wipe the part dry
and immediately apply a coating of
zinc oxide dissolved in wood alcohol.
If cracks are present, the coating will
become discolored at the defective
area. Replace the block if it is
cracked.
Check all machined gasket sur
faces for burrs, nicks, scratches,
and scores. Remove minor imper
fections with an oil stone. Check the
flatness of the cylinder block gasket
surface following the procedure and
specifications recommended for the
cylinder head.
Replace all expansion-type plugs
that show evidence of leakage.
Inspect the cylinder walls for scor
ing, roughness, or other signs of
wear. Check the cylinder bore for
out - of - round and taper. Measure
the bore with an accurate gauge
LINE OF ENGINE

i

A
AT
RIGHT
ANGLE
TO
CENTER
LINE OF
ENGINE
B
ADAI I

CENTER
LINE OF
ENGINE

1.
2. TAPER

FIG.

= DIFFERENCE BE1WEEN
A AND B
DIFFERENCE BETWEEN THE A
MEASUREMENT AT TOP OF
CYLINDER BORE AND THE A
MEASUREMENT AT BOTTOM OF
CYLINDER BORE
A1025-A

86-Cylinder Bore Out-ofRound and Taper

following the instructions of the
manufacturer. Measure the diam
eter of each cylinder bore at the top,
middle, and bottom with the gauge
placed at right angles and parallel
to the centerline of the engine Fig.
86.
Refinish cylinders that are deeply
scored and/or when out-of-round
and/or taper exceed the wear limits.
If the cylinder walls have minor
surface imperfections, but the outof-round and taper are within limits,
it may be possible to remove the
imperfections by honing the cylin
der walls and installing new serv
ice piston rings providing the piston
clearance is within limits. Use the
finest grade of honing stone for this
operation.
REFINISHING CYLINDER WALLS

Honing is recommended for re
finishing cylinder walls only when
the walls have minor imperfections,
such as light scuffs, scratches, etc.
The grade of hone to be used is
determined by the amount of metal
to be removed. Follow the instruc
tions of the hone manufacturer. If
coarse stones are used to start the
honing operation, leave enough ma
terial so that all hone marks can be
removed with the finishing hone
which is used to obtain the proper
piston clearance.
Cylinder walls that are severely
marred and/or worn beyond the
specified limits should be refinished.
Before any cylinder is refinished, all
main bearing caps must be in place
and tightened to the proper torque
so that the crankshaft bearing bores
will not become distorted 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 sized pis
tons can be intermixed without upset
ting 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, replace
the block.
Refinish the cylinder to within ap
proximately 0.0015 inch of the re
quired oversize diameter. This will
allow enough stock for the final step
of honing so that the correct surface
finish and pattern are obtained. Use
clear sharp hones of No. 220-280 grit
for this operation.

For the proper use of the re
finishing equipment, follow the in
structions of the manufacturer. Only
experienced personnel should 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 wash the cyl
inder walls with solvent to remove all
abrasive particles, then thoroughly
dry the walls. Check the piston fit.
Mark the pistons to correspond to
the cylinders in which they are to be
installed. When the refinishing of all
cylinders that require it has been
completed and all pistons fitted, thor
oughly clean the entire block to re
move all particles from the bearing
bores, oil passages, cylinder head bolt
holes, etc. Coat the cylinder walls
with oil.

ENGINE ASSEMBLY
1. Remove the glaze from the cyl
inder bores by following the instruc
tions of the tool manufacturer.
2. Invert the engine on the work
stand.
3. Position the new bearings at the
bearing bores, and press them in
place with the tool shown in Fig. 81.
Align the oil holes in the cylinder
block when the bearings are installed.
Be sure the camshaft front bearing is
installed 0.005-0.020 inch below the
front face of the cylinder block Fig.
82.
4. Check the oil passage that feeds
the rocker arm shafts for obstruc
tions by squirting oil into the open
ing on each cylinder bank and ob
serving the flow through the oil holes
at Nos. 2 and 4 bearings.
5. Clean out the camshaft rear
bearing bore plug recess thoroughly.
6. Coat the flange of a new plug
with water resistant sealer and in
stall it with the flange facing out Fig.
83. Drive the plug in until it is flush
or slightly below the casting surface.
7. Oil the camshaft and apply
Lubriplate to all lobes, then carefully
slide it through the bearings.
8. Be sure that the rear oil seal
grooves are clean. Install a new rear
journal oil seal in the block Fig. 76.
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
undersize bearings. Be sure the bear
ing inserts and bearing bores are
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clean. Foreign material under the in
serts may distort the bearing and
cause a failure.
Place the upper main bearing In
serts in position in the bore with the
tang fitting in the slot provided.
10. Install the lower main bearing
inserts in the bearing caps.
11. Carefully lower the crank
shaft into place. Be careful not to
damage the bearing surfaces.
12. Check the clearance of each
main bearing by following the proce
dure under "Main Bearing Replace
ment."
13. After the bearings have been
fitted, apply a light coat of engine oil
to the journals and bearings.
14. Be sure that the oil seal
grooves in the rear main bearing cap
are clean. Install a new journal seal
in the cap Fig. 57. After installa
tion, cut the ends of the seal flush.
Apply a thin coating of oil resistant
sealer to the rear main bearing cap
at the rear of the top mating surface
Fig. 57. Do not apply sealer to the
area forward of the side seal groove.
Install the rear main bearing cap and
the remainder of the caps, except the
thrust bearing cap No. 3 bearing.
Be sure that the main bearing caps
are installed in their original loca
tions. Torque the bearing cap bolts to
specifications.
15. Install the thrust bearing cap
and check crankshaft end play by
following steps 11 thru 17 under
"Crankshaft Installation."
16. Turn the engine on the work
stand so that the front end is up.
17. Install the pistons and con
necting rods by following steps I
thru 9 under "Piston and Connect
ing Rod Installation."
18. Position the sprockets and tim
ing chain on the camshaft and crank
shaft Fig. 49. Be sure the timing
marks on the sprockets are positioned
as shown in Fig. 48.
19. Lubricate the timing chain
and sprockets with engine oil.
20. Install the fuel pump eccen
tric Fig. 50, the camshaft sprocket
cap screw, and thrust button spring
retainer. Torque the sprocket cap
screw to specifications. Install the
camshaft thrust button spring and
thrust button Fig. 50. Install the
crankshaft front oil slinger.

21,, Clean the cylinder front cover
and the cylinder block gasket sur
faces. Install a new crankshaft front
oil seal Fig. 53.
22... Coat the gasket surface of the
block and cover and the cover bolt
threads with sealer. Position a new
gasket on the block.
23.. Install the alignment pilot tool
on the cylinder front cover so that the
keyway in the pilot aligns with the
key i.n the crankshaft. Position the
cover and pilot over the end of the
crankshaft and against the iblock
Fig. 51.
24. Install the cylinder front cov
er bolts finger-tight. Position the gen
erator support bracket and the gen
erator adjusting arm bracket, then
install the bolts on a car equipped
with an air conditioner, connect the
compressor and brackets to the cyl
inder front cover. While pushing in
on the pilot, torque the cover bolts
to specifications. Remove the pilot.
25. Lubricate the crankshaft with
a white lead and oil mixture and
lubricate the oil seal rubbing surface
with grease.
26. Install the crankshaft sleeve
with the smallest OD end into the
cylinder front cover bore if the
sleeve is stepped down different
OD on each end.
27. Line up the damper keyway
with the key on the crankshaft,, then
install the damper on the crankshaft
Fig. 52. Install the damper cap
screw and washer, and torque the
screw to specifications.
28. Install the
pump pulley on
damper.

1-39
engine, then remove the holding fix
tures. Coat the head bolt threads with
water resistant sealer, and then install
the bolts.
34. The cylinder head bolt tight
ening procedure is performed in
three progressive steps. Torque the
bolts in sequence Fig. 27 to 70
ft-lbs, then to 80 ft-lbs, and finally
to 90 ft-lbs. After the cylinder head
bolts have been torqued to specifica
tions, the bolts should not be dis
turbed.
35. Coat the mating surfaces of
the exhaust manifold with a light
film of graphite grease.
36. Using a new gasket, install
the automatic choke air chamber
cover on the right exhaust manifold.
Be sure the cover is securely fastened.
37. Position a new gasket over the
muffler inlet pipe studs of the ex
haust manifolds.
38. Position the exhaust manifolds
on the cylinder heads and install the
retaining bolts and tab washers.
Torque the retaining bolts to specifi
cations, working from the center to
the ends. Lock the bolts by bending
one tab of the washer over a flat on
the bolt.
39. Install the spark plugs.
40. Position the baffle plate in the
valve push rod chamber. Press it into
place Fig. 87.
41. Coat the outside of each valve
lifter with engine oil to provide ini
tial lubrication. Do not fill the lifters
with oil. The lifters will fill much
faster after the engine is started, if

power steering
the crankshaft

29. Clean the water pump gasket
surfaces and apply sealer. Position
new gaskets on the pump and install
the water pump, pulley, and fan as
an assembly.
30. Using a new gasket, install the
fuel pump. Install the generator,
brackets, and drive belts.
31. Turn the engine on the work
stand so that the top of the engine
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 head gasket
over the cylinder head dowels.
33. Place the cylinder head on the

FIG.

81-Baffle Plate Installation
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they are free of any oil film which
may cause an oil seal between the
plunger and the lifter body. Place
each lifter in the bore from which
it was removed.
42. Clean the mating surfaces of
the intake manifold, cylinder heads,
and cylinder block.
43. Coat the intake manifold and
cylinder block seal surfaces with oil
resistant sealer.
44. Position new seals on the cyl
inder block and new gaskets on the
cylinder heads. Position the gasket
slots in the end tabs over the ribs
on the seals. Be sure the holes in
the gaskets are aligned with the
holes in the cylinder heads. The cor
rect installation of the gaskets and
seals are shown in Fig. 23.
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.
21.
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 seals are in place. if
the seals are not in place, remove the
intake manifold and position the
seals.
47. Start the water pump by-pass
hose on the intake manifold.
48. Be sure the holes in the mani
fold gaskets and manifold are in
alignment. Install the manifold re
taining bolts and torque them to spe
cifications, working from the center
to the ends.
49. Remove the distributor and
the engine lifting sling and eye bolts.
50. Refer to "Valve Rocker Arm
Shaft Assembly Installation" and in
stall the valve rocker arm shaft as-

U

sembly by following steps 1 thru 6.
51. Install the automatic choke
heat tube.
52. Rotate the crankshaft damper
until the No. 1 piston is on TDC
then position the distributor in the
block with the rotor at the No. 1 fir
ing position and the points open. In
stall the hold down clamp.
53. Connect the distributor vac
uum line. Install the distributor cap.
Install the valve rocker arm covers.
54. Connect the spark plug wires.
Install the carburetor fuel inlet line.
55. Invert the engine on the work
stand. Position the oil pump drive
shaft into the distributor socket.
With the shaft firmly seated in the
distributor socket, the stop on the
shaft should touch the roof of the
crankcase. Remove the shaft and
position the stop as necessary.
56. With the stop properly posi
tioned, insert the oil pump drive
shaft into the oil pump.
57. Prime the oil pump by filling
either the inlet or outlet port with
engine oil. Rotate the pump shaft to
distribute the oil within the pump
body.
58. Position a new gasket on the
pump housing and install the pump
and shaft 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. Position a new gasket on the
oil pan and place the oil pan assem
bly on the block. Install the retain
ing screws and torque them from
the center outward to specifications.
60. Position the flywheel on the
crankshaft and install the retaining
bolts. Torque the bolts to specifica
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FIG. 88-Oil

Filter Assembly

tions.
61. The oil filter assembly is
shown in Fig. 88. Clean the oil filter
adapter gasket surfaces.
62. Apply sealer to a new adapter
gasket, and install the adapter assem
bly and gasket.
63. Clean the adapter filter re
cess. Coat the gasket on a new filter
with oil. Place the filter in position
on the adapter. Hand tighten the fil
ter until the gasket contacts the
adapter face, and then advance it
½-turn.
64. Install the engine in the car.
Operate the engine and check for oil
and coolant leaks. Check the ignition
timing, adjust the engine idle speed,
idle fuel mixture, and anti-stall dashpot.
65. Adjust the transmission control linkage.

CRANKCASE VENTILATION SYSTEM MAINTENANCE

Refer to Group 12 for the correct
mileage interval for maintenance.

BREATHER CAP
The breather cap located on the
oil filter tube should be cleaned with
a solvent at the proper mileage interval.

POSITIVE CRANKCASE
VENTILATION SYSTEM
At the recommended interval, re
move the crankcase ventilation regu

lator valve, exhaust tube, and con
nections, and outlet adapter. Clean
the valve exhaust tube, fittings, and
outlet adapter in clean carburetor
solvent and dry them with com
pressed air. Clean the rubber hose
connection with a low volatility
petroleum base solvent and dry them
with compressed air.

VENT TUBE-TYPE CRANKCASE
VENTILATION SYSTEM
The road draft tube seldom re

quires cleaning except during a high
mileage engine overhaul. However,
if there is evidence of crankcase pres
sure, the tube should be checked for
excessive sludge and cleaned out if
necessary. In addition, the maze
screen in the intake manifold baffle
plate should be cleaned in solvent to
remove any accumulation of sludge
deposits.
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FIG.

fl

i-Exhaust System

DESCRIPTION

A dual exhaust system Fig. 1 is
used on all Thunderbirds. The sys
tem consists of a separate muffler,

muffler inlet pipe rear section, and
muffler outlet pipe for each exhaust
manifold. The right and left muffler

inlet pipe front sections are a one
piece assembly and are serviced as
such.
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INLET PIPE, MUFFLER, AND OUTLET PIPE REPLACEMENT

MUFFLER INLET PIPE
The right and left muffler inlet pipe
front sections are serviced as one
piece.
1. Loosen the muffler inlet pipe
front bracket clamp bolt and slide the
clamp from the bracket. Disconnect
the inlet pipes at the exhaust manifolds.
2. Remove the retaining clamp
from the rear section of the inlet pipe.
Disconnect the rear bracket from the
rear section of the inlet pipe.
3. Remove the rear section of the
inlet pipe.
4. Remove the inlet pipe front
section.

5. Position the clamp on the rear
section of the new inlet pipe. Connect
the front and rear sections. Place a
new gasket on the exhaust manifolds.
6. Position the inlet pipe assembly on the exhaust manifold studs
and on the extension of the mufflers.
7. Connect the inlet pipe to the
exhaust manifolds and torque the
nuts to specifications.
8. Align the inlet pipe assembly
and connect the brackets.
MUFFLER AND OUTLET PIPE
The procedure applies to either a
right or left assembly.

1. Loosen the muffler inlet pipe
rear clamp, then spread the clamp
and slide it off the muffler.
2. Remove the lower half of the
muffler rear clamp. Remove the muf
fler from the inlet pipe.
3. Position the new muffler and
outlet pipe assembly on the inlet pipe.
Slide the muffler forward into the
inlet pipe until the slots in the muffler
extension are blocked. The overlap
must not be greater than 1 3/4 inches.
4. Align the muffler and outlet pipe
assembly. Position the muffler inlet
pipe clamp and install the retaining
bolts. Install the muffler rear clamp.
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SPECIFICATIONS

1

NOTE: All Specifications are given in inches unless otherwise noted.

GENERAL

CYLINDER HEAD

ENGINE MODELS AND PISTON DISPLACEMENT-Cubit Inches

Thunderbird Special V-8

390

0.003 inch in any 6 inches or 0.006 inch overall
VALVE GUIDE BORE STANDARD DIAMETER

COMPRESSION RATIO

390
BRAKE HORSEPOWER

GASKET SURFACE FLATNESS

9.6:1

J

Intake and Exhaust
390

0.3728-0.3735

Specified RPM

390

300 @ 4600

TORQUE-FOOT-POUNDS

SpecIfied RPM

390

427 @ 2800

4.05

COMPRESSION PRESSURE-See Level

390

@

Intake and Exhaust
390

0.070-0.090

VALVE SEAT ANGLE

Intake and Exhaust
390

BORE AND STROKE-inches

390

VALVE SEAT WIDTH

450

3.78
VALVE SEAT RUNOUT

CRANKING SPEED

180 ± 20

390.

. . .

.0.002-Wear Limit 0.0025

COMBUSTION CHAMBER VOLUME-CC

TAXABLE HORSEPOWER

390

52.49

FIRING ORDER

390

73.1-76.1

VALVE MECHANISM

390

1-5426378
VALVE CLEARANCE*

VALVE ARRANGEMENT-Front to Rear

390
0.078-0.218
‘Hydraulic valve lifters-Clearance specified is obtained
at the valve stem tip with the lifter collapsed.

390
ENGINE IDLE RPM*

Cruise-O-Matic Drive Range

VALVE STEM DIAMETER
475-500

elf equipped with air conditioner, it should be run for
at least 20 minutes before setting idle speed.
ENGINE IDLE MANIFOLD VACUUM-MinImum Inches of M.rcury
® Specified EngIne Neutral Idl, rpm-SEA LEVEL

18
INITIAL iGNITION TIMING-i T.D.C.

390-Cruise-O-Matic.

8°

CRANKCASE OIL CAPACITY*

390
5 quarts
‘Add one quart extra when changing oill filter.
OIL PRESSURE-Psi hot

® 2000 rpm
35-55

Standard
Intake
390
Exhaust
390

0.3711-0.3718

0.003 Oversize
Intake
:390
Exhaust
390

0.3741-0.3748

0.015 Oversize
Intake
390
Exhaust
390

0.3861-0.3868
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VALVE MECHANISM Continued
0.030 Oversize
Intake
390
Exhaust
390

CAMSHAFT AND TIMING CHAIN
CAMSHAFT JOURNAL STANDARD DIAMETER

390
0.4011-0.4018
03993-04000

2.1238-2.1248

CAMSHAFT JOURNAL RUNOUT

390

0005

CAMSHAFT JOURNAL TO BEARING CLEARANCE

390

VALVE STEM TO VALVE GUIDE CLEARANCE

Intake
390
Exhaust

0.0010-0.0024--Wear Limit 0.0045

390

0.0028-0.0042-Wear Limit 0.0055

0.001-0.003-Wear Limit 0.006

TIMING CHAIN DEFLECTION-INCHES

0.5
INTAKE AND EXHAUST CAMSHAFT LOBE LIFT

390

0.2316-Wear Limit 0.2266

VALVE HEAD DIAMETER
MAXIMUM ALLOWABLE LOBE LIFT LOSS

Intake

390

2.022-2.037

390-Intake and Exhaust

0.005

Exhaust

390

1.551-1.566

VALVE FACE ANGLE

CAMSHAFT BEARINGS
INSIDE DIAMETER

390

390

INTAKE AND EXHAUST VALVE FACE RUNOUT

390

0.002-Wear Limit 0.0025

2.1258-2.1268

LOCATION IN RELATION TO FRONT FACE OF BLOCK CAM
BlARING BORE-NO. I BEARING ONLY-BELOW

0.005-0.020

390
VALVE SPRING APPROXIMATE FREE LENGTH

390

2.15

CRANKSHAFT

VALVE SPRING MAXIMUM OUT-OF-SQUARE

390

Y16

390 Coded Red
Coded Blue

VALVE SPRING PRESSURE LBS. @1 SPECIFIED LENGTH

.74-84

390

MAIN BEARING JOURNAL STANDARD DIAMETER

1.820

Wear
190-208
Wear Limit 171 @ 1.420

2.7488-2.7492
2.7484-2.7488

MAIN BEARING JOURNAL MAXIMUM RUNOUT

0.002-Wear Limit 0.003

390

CONNECTING ROD AND MAIN BEARING JOURNALS MAXIMUM
OUT-OF-ROUND

VALVE SPRING ASSEMBLED HEIGHT

390

0.0004-Wear Limit 0.0006

390
l13/i6_1242

CONNECTING ROD AND MAIN BEARING JOURNALS TAPER

0.0003-Wear Limit 0.001

390

VALVE PUSH ROD RUNOUT

390

0.025

1.124-1.126

390

VALVE TAPPET STANDARD DIAMETER

390

THRUST BEARING JOURNAL LENGTH

0.8740-0.8745

MAiN BEARING JOURNAL THRUST FACE RUNOUT

0.001

390
VALVE TAPPET TO TAPPET BORE CLIARANCE

390

0.0005-0.0020

CONNECTING ROD JOURNAL DIAMETER

10-80 Seconds

CRANKSHAFT FRII END PLAY

HYDRAULIC VALVI LIFTER LEAK DOWN RATE

390

390

ROCKER ARM TO ROCKER SHAFT CLEARANCE

390

0.003-0.005-Wear Limit 0.006

ROCKER ARM SHAFT OUTSIDI DIAMETER

390

0.839-0.840

ROCKER SHAFT BORE DIAMITIR

390

2.4384-2.4388
2.4380-2.4384

390 Coded Red
Coded Blue

0.004-0.008-Wear Limit 0.012

ASSEMBLED FLYWHEEL CLUTCH FACE RUNOUT

0.010
ASSEMBLED FLYWHEEL RUNOUT

390

0.007

ASSEMBLED SPROCKET 01 GEAR FACE RUNOUT

0.843-0.844

390
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SPECIFICATIONS
PISTON PIN
PISTON PIN DIAMETER

JOURNAL CLEARANCE

390

-

0.0006-0.003l-Wea:r Limit 0.0039

CONNECTING ROD

Standard
390
0.001 Oversize
390
0.002 Oversize Color Coded Yellow
390

0.9750-0.9753
0.9760-0.9763
0.9770-0.9773

PISTON PIN BORE OR BUSHING-INSIDE DIAMETER
PISTON PIN LENGTH

Standard
390

.0.9752-0.9755

0.0004

PISTON PIN BUSHING MAXIMUM TAPER

390

3.156-3.170

PISTON PIN TO PISTON CLEARANCE

PISTON PIN BUSHING MAXIMUM OUT-OF-ROUND

390

390

0.0003

390

0.0001-0.0003-Wear Limit 0.0008

PISTON PIN TO CONNECTING ROD BUSHING
CLEARANCE

390

0.0001-0.0005-Wear Limit 0.001

BEARING BORE DIAMETER

390 Coded Red
Coded Blue

2.5907-2.5911
2.5911-2.5915

PISTON RINGS
BEARING BORE MAXIMUM OUT-OF-ROUND AND
TAPER

390

RIING WIDTH

0.0004

CONNECTING ROD CENTER-TO-CENTER LENGTH

390

6.486-6.490

CONNECTING ROD

0.012
0.004

CONNECTING ROD ASSEMBLY-Assembled to crankshaft

0.006-0.016--Wear Limit 0.019

0.0930-0.0940

Upper Compression Ring
390
0.0024-0.0041-Wear Limit 0.006
Lower Compression Ring
390... . .
0.002-0.004-Wear Limit 0.006
Oil Ring
391
Snug
RING GAP WIDTH

Compression Ring ‘tandard Bore-Upper and Lower
0.015-0.025
390. .
Oil Ring Standard Bore’
0.015-0.055
390

CONNECTING ROD BEARINGS
BEARING TO CRANKSHAFT CLEARANCE

390

.0.0774-0.0781

SIDE CLEARANCE

Twist Total Difference-Maximum
390
Bend Total Difference-Maximum
390

Side Clearance
390

Upper Compression Ring
390
Lower Compression Ring
390..

0.0007-0.0028-Wear Limit 0.0038

‘Steel rail

CYLINDER BLOCK
PISTON

CYLINDER BORE DIAMETER Standard, spr.ad for $ grad.s

4.0500-4.0524

390

PISTON DIAMETER

Red Color Code
390
Blue Color Code
390
0.003 Oversize
390

4.0477-4.0483
4.0489-4.0495
4.0501-4.0507

CYLINDER BORE MAXIMUM OUT-OF-ROUND

0.001-Wear Limit 0.003

390
CYLINDER BORE TAPIR

0.001-Wear Limit 0.005

390
HEAD GASKET SURFACE FLATNESS

¼ INCH FROM BOTTOM OF SKIRT
0.0017-0.0035-Wear Limit 0.006

PISTON TO BORE CLEARANCE

390

390

0.003 inch in any 6 inches or
0.006 inch overall
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OIL PUMP

TORQUE LIMITS ft-Ibs

RELIEF VALVE SPRING TENSION-LBS.

390

©

SPECIFIED LENGTH

Continued

CYLINDER FRONT COVER

9.0-9.6.. 1.53 inches

390

RELIEF VALVE CLEARANCE

12-15

WATER OUTLET HOUSING

390

0.0015-0.0029

390

12-15

DRIVE SHAFT TO HOUSING BEARING CLEARANCE

390

WATER PUMP TO CYLINDER BLOCK OR FRONT COVER

0.0015-0.0029

390

23-28

ROTOR ASSEMBLY END CLEARANCE-PUMP ASSEMBLED

0.0011-0.0041

390

CAMSHAFT SPROCKET TO CAMSHAFT

390

35-45

OUTER RACE TO HOUSING-RADIAL CLEARANCE

390

0.006-0.012

DAMPER OR PULLEY TO CRANKSHAFT

390

DRIVE SHAFT LENGTH-ROTOR ASSEMBLY FACE TO SHAFT
END

390

2.24-2.26

70-90

CONNECTING ROD NUTS

390

40-45

TORQUE LIMITS ft-Ibs
VALVE ROCKER ARM COVER

390

MAIN BEARING CAP BOLTS-OILED THREADS

390

4-7

95-105
VALVE ROCKER SHAFT SUPPORT TO CYLINDER HEAD

CYLINDER HEAD BOLTS-OILED THREADS

390

390

80-90

40-45

OIL PICK-UP TUBE TO OIL PUMP

OIL PAN TO CYLINDER BLOCK

390

390

9-13

MANIFOLDS TO CYLINDER HEAD

12-15

FUEL PUMP TO CYLINDER BLOCK OR CYLINDER FRONT
COVER

Intake
390
Exhaust
390

32-35

390

23-28

12-18
ENGINE SUPPORT

Front Insulator to Engine
390
Front Insulator to Intermediate Bracket
390
Intermediate Bracket to Cross Member
390
Support Retainer to Extension Housing
390
Support to End Bracket
390

FLYWHEEL TO CRANKSHAFT

390

75-85

OIL pUMP TO CYLINDER BLOCK

390

23-28

OIL PUMP COVER PLATE

390

6-9

OIL FILTER ANGLE ADAPTER TO CYLINDER BLOCK

390

12-15

35-40
30-42
30-42
25-30
30-42

STANDARD TORQUE LIMITS FOR VARIOUS SIZE BOLTS
CAUTION: Special torque limits listed
they apply.
Size Inches

in

the preceding tables should be used in preference to these standard limits wherever
‘4-20

‘4-28

,-18

-24

y-16

%-24

Torque Foot-Pounds
Size Inches

6-9

6-9

12-15

15-18

23-28

30-35

9,j-l8

%-18

Torque Foot-Pounds

45-50

60-70

½-20
70-80

85-95

130-145

50-60
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TROUBLE DIAGNOSIS AND TESTING

GENERAL INFORMATION
The ignition system consists of a
primary (low voltage) and a secondary (high voltage) circuit (Fig. 1).
The primary circuit consists of the:
1. Battery.
2. Ignition switch.
3. Primary circuit resistance wire.
4. Primary windings of the ignition coil.
5. Breaker points.
6, Condenser.

A break down or energy loss in
the primary circuit can be caused by:
1. Defective primary wiring.

+

2. Burned or improperly adjusted
breaker points.
3. A defective coil.

BATTERY

The secondary circuit consists of
the:
1. Secondary windings of the ignition coil.
2. Distributor rotor.
3. Distributor cap.
4. High tension wires.
5. Spark plugs.
Ignition system troubles are caused
by a failure in the primary and/ or
the secondary circuit, or incorrect ignition timing. If an engine trouble has
been traced to the ignition system
from the "Engine Trouble Diagnosis
Guide" in Part 1-1, the trouble can
be further isolated to the primary or
secondary circuit as follows:
1. Remove the coil high tension
lead from the distributor cap.
2, Hold the high tension lead approximately 3/is inch from the cylinder head.
3. With the ignition switch on,
crank the engine and check for a
spark.
If the spark is good, the trouble
lies in the secondary circuit.
If there is no spark or a weak
spark, the trouble is in the primary
circuit, coil to distributor high tension lead, or the coil.

B1290-C

FIG. 1-lgnition Circuit
PROCEDURE

1. Connect the voltmeter leads
as shown.
2. Install a jumper wire.
3. Turn the ignition switch on.
4. Turn the accessories and the
lights off.

VOLTMETER

VOLTMETER READING

If the voltmeter reading is 6.9
volts or less, the primary circuit
from battery to coil is satisfactory.
If the voltmeter reading is
greater than 6.9 volts, check:
1. All components in the battery to coil circuit as outlined
under "Preliminary Checks."
2. Resistance wire for defects.
3. Relay to ignition switch for
defects.

FIG. 2-Battery to Coil Test
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PART 2-1- IGNfflON SYSTEM MJUNTENANCE
PROCEDURE

1. Connect the voltmeter
leads as shown.
2. Install a jumper wire.
3. Turn the ignition
switch on.
4. Turn the accessories
and lights off.

PRIMARY
RESISTANCE
WIRE

E]

assembly, breaker arm, and the primary wire terminal.

IGNITIOl-.i
SWITCH
VOLTMETER

Breaker points should be inspected, cleaned, and adjusted at specified
intervals. Breaker points can be
cleaned with chloroform and a stiff
bristle brush. Replace the breaker
point assembly if the contacts are
badly burned or excessive metal
transfer between the points is evi-

VOLTMETER READING

If the voltmeter reading is 0.3 volt or less, the
ignition switch and the
relay to switch wire are
satisfactory.
If the voltmeter reading is greater than 0.3
volt, either the ignition
switch and or the wire
are defective.

dent (Fig. 7). Metal transfer is considered excessive when it equals or
exceeds the gap setting.
COIL
B1292-C

Coil tests can be made with the
coil installed on the engine or on a
test set. The coil tests include coil
heat, secondary continuity, and coil

FIG. 3-lgnition Switch Test
4. A defective primary resistance
wire.
5. A defective condenser.

A break down or energy loss m
the secondary circuit can be caused
by:
1. Fouled or improperly adjusted
spark plugs.
2. Defective high tension wiring.
3. High tension leakage across the
coil, distributor cap, or rotor.

PRIMARY CIRCUIT TESTS
A complete test of the primary
circuit consists of checking the Clfcuit from the battery to the coil, from
the coil to ground, and the starting
ignition circuit. The test procedures
are shown in Figs. 2 thru 6.
Excessive voltage drop in the primary circuit will reduce the secondary output of the ignition coil, resulting in hard starting and poor
performance.
PRELIMINARY CHECKS

1. Inspect the battery for corrosion due to acid. If necessary, clean
the battery and cables with a baking
soda solution. Be sure the cable con-

nectors and the contacting surfaces
on the battery, engine, and relay are
clean. Tighten the cables securely
upon installation. Test the battery
(Part 9-1).

capacity.
A coil may break down after it
has reached operating temperature,
therefore, a coil heat test is made to

2. Inspect all the primary wiring
for worn insulation, broken strands,
and loose or corroded terminals. Replace any defective wiring. Make
sure all connections are tight.

test the coil at operating temperature. The coil secondary continuity
test is performed to test the coil secondary windings for high resistance.
The coil capacity test is made to determine the condition of the windings

BREAKER POINTS

of the coil.

The breaker point assembly consists of the stationary point bracket
PROCEDURE

1. Connect the voltmeter
leads as shown.
2. Install a jumper wire.
3. Turn the ignition
switch on.
4. Turn the accessories
and lights off.
VOLTMETER READING

If the voltmeter reading is 6.6 volts or Jess, the
resistance wire is satisfactory.
If the voltmeter reading is greater than 6.6
volts, replace the resistance
wire.

Perform all tests following the

PRIMARY
RESISTANCE
WIRE

+

E]

BATTERY
-

I.

"

IGNITION
SWITCH
VOLTMETER
START

ACCESSORIES

·····1

81293-C

FIG. 4-Resistance Wire Test
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to the spark plugs and the wire con-

PROCEDURE
1. Connect the voltmeter leads
as shown.
2. Disconnect the high tension
lead from the distributor cap
and ground the lead.
3. Using a remote starter switch,
crank the engine while observing the voltage drop.

necting the center terminal of the
distributor cap to the center terminal
of the ignition coil.

VOLTMETER

SPARK
PLUG

These wires are the radio resistance-type which filter out the. high
frequency electrical impulses that.are

81294-C

the source of ignition noise interference. The resistance of each wire
should not exceed 24,500 ohms.
When checking the resJstance of the
wires or when setting Ignition timing,
do not puncture the wires with a
probe. The probe may cause a separation In the conductor.

·--1

VOLTMETER READING

If the voltage drop is 0.1 volt
or less, the starting ignition
circuit is satisfactory.
If the voltage drop is greater
than 0.1 volt, clean and tighten
terminals in the circuit or replace wiring as necessary.

DISTRIBUTOR

FIG. 5-Starting Ignition Circuit Test
instructions of the test set manufacturer.
CONDENSER

A capacity test, a leakage test, and
a series resistance test should be performed on the condenser. The tests
can be made with the condenser installed in the distributor or with the
condenser installed on a test unit.
Use reliable test equipment and follow the instructions of the manufacturer. The capacity is 0.21-0.25
microfarads. Leakage should be 5
megohms or greater at room temperature, and series resistance should
be 1 ohm or less. The condenser
should be replaced if it does not meet
the above specifications.
SECONDARY CIRCUIT TESTS
PRELIMINARY CHECKS

1. Remove the coil to distributor
high tension lead and the spark plug
wires from the distributor cap and
from the spark plugs. Inspect the
terminals for looseness and corrosion. Inspect the wires for breaks and
cracked insulation. Replace all defective wiring.
2. Clean the inside of the distribu•

tor cap, and inspect it for cracks,
burned contacts, or permanent carbon tracks. Remove dirt or corrosion
from the sockets. Replace the cap if
it is defective.
3. Inspect the rotor for cracks or
a burned tip. Replace the rotor if it
is defective.
SECONDARY (HIGH TENSION) WIRES

The secondary wires include the
wires connecting the distributor cap
PROCEDURE
1. Connect the voltmeter leads
as shown.
2. Turn the ignition switch on.
3. Turn the accessories and the
lights off.
4. Close the breaker points.

At regular intervals, clean and inspect the wires for cracked insulation
and loose terminals. Repair or replace the wires as required. A spark
plug wire set is available for service.
When removing the wires from the
spark plugs, grasp the moulded cap
only. Do not pull on the wire because
the wire connection inside the cap
may become separated or the weather seal may be damaged.
Spark Intensity

1. Disconnect all the spark plug

VOLTMETER

VOLTMETER READING

If the voltmeter reading is 0.1
volt or less, the primary circuit
from coil to ground is satisfactory.
If the voltmeter reading is
greater than 0.1 volt, test the
voltage drop of each of the following:
1.. Coil to distributor primary
Wife.

2. The moveable breaker point
and the breaker plate.
3. The breaker plate and the
distributor housing.
4. The distributor housing and
engine ground.

DISTRIBUTOR

FIG. 6-Coil to Ground Test
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PART 2-1-IGNITION SYSTEM M,AINTENANCE
CAUSED BY

CONDITION

DISTRIBUTOR
CAM LOBE ACCURACY

Accumulation of oil and dirt on the breaker
points from the distributor base bushing or excessive
or improper cam lubricant.

Incorrect alignment.
Incorrect voltage regulator setting.
Radio condenser installed to the distributor
side of the coil.
Igmtion condenser of improper capacity.
EXCESSIVE METAL
TRANSFER OR PlfflNG

Extended operation of the engine at speeds
other th,in normal.
BU,43-B

2. Install a terminal adapter in
the terminal of the wire to be
checked. Hold the adapter approximately ½s inch from the exhaust
manifold and crank the engine usmg
a remote starter switch. The spark
should jump the gap regularly.
3. If the spark intensity of all
leads is satisfactory, the coil, condenser, rotor, distributor cap, and the
secondary wires are probably satisfactory.
If the spark is good at only some

wires, perform a high resistance test
of the faulty leads.
If the spark is equal at all wires,

but weak or intermittent, make a
high resistance check of the coil,
distributor cap, and the coil to distributor high tension lead. Follow
the instructions of the test set manufacturer when making the tests.
SPARK PLUGS

Inspection. Examine the firing ends
of the spark plugs, noting the type of
deposits and the degree of electrode
erosion. Refer to Fig. 8 for the various types of spark plug fouling and

their causes.
Testing. After the proper gap is

Install the distributor on a test set
and check the accuracy of the cam
lobes following the instructions of
the test equipment manufacturer. If
the test indicates that any lobe is
worn, replace the cam.
DIAPHRAGM LEAKAGE AND
FREENESS OF OPERATION

FIG. 7-Breaker Point Inspection
wires. Check the spark intensity of
one wire at a time.

Worn cam lobes will cause the
corresponding cylinders to fire out of
time and result in a loss of power.

obtained, test the plugs on a testing
machine. Compare the sparking efficiency of the cleaned and regapped
plug with a new plug. Repla,:e the
plug if it fails to meet requirements.
Test the plugs for compression
leakage at the insulator seal. Apply a
coating of oil to the shoulder of the
plug where the insulator projects
through the shell, and to the top of
the plug, where the center electrode
and terminal project from the insulator. Place the spark plug under pressure. Leakage is indicated by air
bubbling through the oil. If the test
indicates compression leakag1e, replace the plug. If the plug is satisfactory, wipe it clean.
IGNITION TIMING

Incorrect ignition timing can be
caused by:
1. -Timing incorrectly adjusted.

2. Distributor bushing and/ or
shaft worn, or a bent distributor
shaft.
3. Defective vacuum advam:e system.
4. Defective centrifugal advance.
5. Pre-ignition (caused by spark
plugs of the wrong heat range),
fouled plugs, improperly adjusted
plugs, etc.

These tests can be made with the
distributor installed on the engine.
The tests are sufficient for an engine
tune-up. However, if there are indications that the spark advance is not
functioning properly, remove the distributor from the engine and check
it on a distributor test set following
the instructions under "Spark Advance Adjustment."
Check the vacuum advance mechanism for freeness of 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 instrument
to rotate the plate. The breaker plate
should turn without binding and return to its original position when re-

leased. If the breaker plate binds,
remove the plate. Clean, inspect, and
lubricate it as described for the particular distributor.
To check the diaphragm for leakage:
1. Adjust the vacuum gauge to
25 inches Hg following the instructions of the test set manufacturer.
2. Install the vacuum hose on the
diaphragm vacuum line fitting. The
vacuum gauge reading should not fall
off when the vacuum is applied to the
diaphragm assembly if no leak exists.
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CONDITION

If a leak is indicated by the test, replace the diaphragm assembly.

IDENTIFICATION

CAUSED BY

Wet, sludgy deposits.

Excessive oil entering combustion
chamber through worn rings and
pistons, excessive clearance between
valve guides and stems, or worn or
loose bearings.

OIL
FOULING

Dry, black, fluffy deposits.

GAS
FOULING

White, burned, or
blistered insulator
nose and eroded
electrodes.
BURNED OR
OVERHEATING

Rusty brown to grayish-tan powder deposit and minor electrode erosion.

Jncomplete combustion caused by
too rich a fuel-air mixture or by a
defective coil, breaker points or ignition cable.

Inefficient engine cooling, or engine
overheating caused by improper ignition timing, wrong type of fuel,
loose spark plugs, or too hot a plug

Regular or unleaded gasoline.

NORMAL
CONDITION S

A worn breaker plate will cause
the breaker point gap and contact
dwell to change as engine speed and
load conditions are varied. Perform
the test following the instructions of
the dwell meter manufacturer .
Adjust the test set to 0° advance,
0 inches vacuum, and 1000 rpm. Adjust the dwell angle to 26°. Apply
vacuum to the distributor diaphragm
and increase it very slowly while
observing the indicated dwell angle.
The maximum dwell angle variation
should not exceed 6° when going
from zero to maximum vacuum at
constant rpm. If the dwell angle variation exceeds this limit, there is excessive wear at the stationary sub-plate
pin or the diaphragm rod is bent or
distorted.
DISTRIBUTOR SHAn END PLAY

White, powdery deposits.

If the shaft end play is not to specifications, check the location of the
distributor shaft collar.

Highly leaded gasolines.

1. Remove the distributor from
the engine.

NORMAL
CONDITION S

Hard baked on black
carbon.

2. Place the distributor in the
holding tool and clamp it in a vise.

Too cold a plug.

CARBON
FOULING

BIOOS-D

FIG. 8-Spark Plug lnspedion

El

BREAKER PLATE WEAR TEST

3. Push the distributor shaft upward as far as it will go, then check
the end play with a feeler gauge
placed between the collar and the
distributor base. The end play should
be to specifications.

ADJUSTMENTS AND REPAIRS

DISTRIBUTOR SPARK ADVANCE

The spark advance is checked to
determine if the ignition timing advances in proper relation to engine
speed and load.

1. Mount the distributor on a test
set, and calibrate the test set follow-

ing the instructions of the manufacturer.
2. Check the contact dwell. If the
contact dwell is not between 26°28½ 0 , or the breaker point gap is
not within 0.014-0.016 inch, adjust
the breaker points.
3. Check the breaker arm spring

tension (17-20 ounces). Adjust it if
necessary.
The dual advance distributor has
two independently operated spark advance systems. Each system is adjusted separately. Adjust the centrifugal advance before adjusting the vacuum advance.

"This publication contains material that is reproduced and distributed under a license to Detroit Iron from Ford Motor Company. No further reproduction
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FIG. 10--Vacuum Advance Adjustment

FIG. 9-Centrifugal Advance Adjustment
CENTRIFUGAL ADVANCE

1. Do not connect the test set vacuum line to the diaphragm. Set the
test set to 0° advance and the inmal
rpm setting listed in the specifications
(Part 2-3).
2. Operate the distributor in the
direction of rotation (counterclockwise) and slowly increase the rpm to
the setting specified for the first advance reading listed in the specifications (Part 2-3).
If the correct advance is not indicated at this rpm, stop the distributor and bend one spring adjustment
bracket to change its tension (Fig.
9). Bend the adjustment bracket
away from the distributor shaft to decrease advance (increase spring tension) and toward the shaft to increase advance (decrease spring tension). After the adjustment is made,
identify the bracket.
3. After an adjustment has been
made to one spring, check the minimum advance point again.
4. Operate the distributor at the
specified rpm to give an advance just
below the maximum. If this advance
is not to specifications, stop the distributor and bend the other spring
bracket to give the correct advance.

5. Check the advance at all rpm
settings listed in the specifications.
Operate the distributor both up and
down the rpm range.
VACUUM ADVANCE

2-7

3. Check the advance at th1: first
vacuum setting given in the specifications (Part 2-3).
4. If the advance is incorrect,
change the calibration washers between the vacuum chamber spring
and nut (Fig. 10). After installing or
removing the washers, position the
gasket in place and tighten tht: nut.
The addition of a washer will decrease advance and the removal of a
washer will increase advance.
5. After one vacuum setting has
been adjusted, the others should be
checked. Do not change the original
rpm setting when going to a dH[erent
vacuum setting. If the other se,ttings
are not within limits, it indicates incorrect spring tension, leakage .in the
vacuum chamber and/ or line, or the
wrong fiber stop has been installed
in the vacuum chamber of th•~ diaphragm housing.

BREAKER POINTS
The breaker point assembly can be
replaced without removing th1: distributor from the engine.
REMOVAL

1. Remove the distributor cap and
rotor.
2. Disconnect the primary and
condenser leads.
3. Remove the screws that secure
the breaker point assembly t,o the
breaker plate. Remove the breaker
point assembly.

1. Connect the test set vacuum
line to the fitting on the diaphragm.

INSTALLATION

2. Set the test set to 0° advance,
0 vacuum, and at 1000 rpm.

1, Place the primary and condenser leads on the breaker point assem-

bly primary terminal. Install the lock
washer and nut. Tighten the nut
securely.
2. Position the breaker point assembly on the breaker plate. Install
the hold-down screws. Make sure the
ground wire terminal is on the screw
furthest from the adjustment slot.
3. Adjust the breaker point gap or
dwell.
BREAKER POINT GAP OR DWELL

As the pivot plate is rotated from
retard (no vacuum) position to full
advance position; the dwell decreases
slightly (point opening increases).
This is because the breaker point rubbing block and the cam rotate on a
different axis.
New breaker points. New breaker
points can be adjusted with a feeler
gauge or a dwell meter.
To adjust the breaker points with a
feeler gauge:
1. Check and adjust breaker point
alignment. Rotate the distributor cam
until the rubbing block rests on the
peak of a cam lobe.
2. Insert the correct blade of a
clean feeler gauge between the breaker points (Fig. 11). The gap should be
set to the larger opening 0.016 inch
because the rubbing block will wear
down slightly while seating to the
cam.
3. Apply a light film of high-temperature, non-fiber grease to the cam
when new points are installed. Do
not use engine oil to lubricate the distributor cam.
4. Set the ignition timing.
If a dwell meter is used to adjust
new points, be sure the points are in
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FIG. 11-Adiusting New Breaker

B1019-A

FIG. 12-Breaker Point Alignment

2. Align the breaker points to
make full face contact by bending
the stationary breaker point bracket
(Fig. 13). Do not bend the breaker
arm.
3. After the breaker points have
been properly aligned, adjust the
breaker point gap or dwell.
BREAKER POINT SPRING TENSION

Correct breaker point spring tension is essential to proper engine operation and normal breaker point life.
If the spring tension is too great,
rapid wear of the breaker arm rubbing block will result, causing the
breaker point gap to close up and retard the spark timing. If thti spring
tension is too weak, the breaker arm
BEND STATIONARY BRACKET

Point Gap
proper alignment. Also, set the contact dwell to the low setting (26°).
New points must be set to the low
dwell as the rubbing block will wear
down slightly while seating to the
cam.
Used breaker points. If the gap of
used breaker points is being checked,
use a dwell meter to test the contact
dwell. It is not advisable to use a
feeler gauge to adjust or to check the
gap of used breaker points because
the roughness of the points make an
accurate gap reading or setting impossible. Clean the breaker points.
Check and adjust the alignment.
Check the contact dwell following the
instructions of the dwell meter manufacturer. The contact dwell should be
26°-28½ Check and adjust the ignition timing.
0

•

BREAKER POINT ALIGNMENT

FIG. 13-Aligning Breaker Points

The vented-type breaker points
must be accurately aligned and strike
squarely in order to realize the full
advantages provided by this design,
and assure normal breaker point life.
Any misalignment of the breaker

point surfaces will cause premature
wear, overheating, and pitting.
1. Turn the cam so that the breaker points are closed and check the
alignment of the points (Fig. 12).

17-20 OUNCES

TENSION
RETAINING NUT

· FIG. 14-Checking Breaker Point Spring Tension

TENSION
SPRING

11022-A

FIG. 15-Adiusting Spring Tension
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will flutter at high engine rpm resulting in an engine miss.
To check the spring terision, place
the hooked end of the spring tension
gauge over the movable breaker
point. Pull the gauge at a right
angle (90°) to the movable arm until
the breaker points just start to open
(Fig. 14). If the tension is not within
specifications (17-20 ounces), adjust
the spring tension.
To adjust the spring tension (Fig.
15):

1. Disconnect the primary and
condenser leads at the breaker point
assembly primary terminal.
2. Loosen the nut holding the
spring in position. Move the spring
toward the breaker arm pivot to decrease tension and in the opposite
direction to increase tension.
3. Tighten the lock nut, then check
spring tension. Repeat the adjustment
until the specified spring tension ts
obtained.
4. Install the primary and condenser leads with the lock washer and
tighten the nut securely.
IGNITION TIMING

The timing pointer has 4 timing
marks ranging from O (TDC) to 10°
before top center (BTC). The crankshaft damper has a timing pin. To adjust ignition timing, align the pin on
the damper with the proper timing
mark on the timing pointer (Fig. 16).
1. Disconnect the distributor vacuum line. Connect the timing light
high tension lead to the No. 1 spark
plug and the other two leads of the
timing light to the battery terminals.
Do not puncture the spark plug wire
or moulded cap.
2. Clean the dirt from the timing
marks and, if necessary, chalk the
timing pin to improve legibility.

3. Operate the engine at idle
speed. Be sure the engine is idling below 550 rpm so that there will be no
centrifugal advance. The timing light
should flash just as the proper mark
lines up with the pin, indicating correct timing. The operator's eye
should be in line with the center ,)f
the damper and the timing pointer.
4. If the proper timing mark and
the pin do not line up, rotate the distributor until the correct mark and
the pin are aligned (Fig. I 7).
The timing is advanced by cloi.:k-

SEE SPECIFICATIONS FOR IGNITION
B 1 ::1:09-B
TIMING SITTINGS

FIG. 16-Timing Marks
wise rotation of the distributor body,
and retarded by counterclockwig;e rotation.

5. After the ignition timing has
been properly set, connect the distributor vacuum line.
6. Check the distributor to determine if the advance mechanism is
operating. To do this, hold the timing light so that the timing marks and
pin can be seen, and accelerate: the
engine. If no advance is evident, one
of the following is the probable cause:
1. No vacuum available at th<: distributor.
2. Vacuum diaphragm leaking.

3. Diaphragm link disconnected
from the breaker plate.
4. Breaker plate binding in the
housing or on the bushing.
5. Centrifugal advance not functioning properly.

SPARK PLUG WIRE
REPLACEMENT

When removing the wires from the
spark plugs, grasp the moulded cap
only. Do not pull on the wire because
the wire connection inside the cap
may become separated or the weather
seal may be damaged.
The ignition wiring installation is
shown in Fig. 18.
REMOVAL

1. Disconnect the wires from the
spark plugs and distributor cap.

2. Pull the wires from the brackets on the valve rocker arm covers
and remove the wires.

B1377-B

FIG.

17-Checking Ignition Timing

3. Remove the coil high tension
lead.
INSTALLATION

1. Insert each wire in the proper
socket of the distributor cap. Be sure
the wires are forced all the way down
into their sockets. The No. 1 socket
is identified on the cap. Install the
wires in a counterclockwise direction
in the firing order (1-5-4-2-6-3-7-8)
starting at the No. 1 socket. Cylinders
are numbered from front to rear:
right bank 1-2-3-4, left bank 5-6-7-8.
2. Remove the brackets from the
old spark plug wire set and install
them on the new set in the same relative position. Install the wires in the
brackets on the valve rocker arm
covers (Fig. 18). Connect the wires to
the proper spark plugs. Install the coil
high tension lead. Be sure No. 7
spark plug wire is positioned in the
bracket as shown in Fig. 18.

SPARK PLUGS
REMOVAL

1. Remove the wire from each
spark plug by grasping the moulded
cap of the wire only. Do not pull on
the wire because the wire connection
inside the cap may become separated
or the weather seal may be damaged.
2. Clean the area around each
spark plug port with compressed
air, then remove the spark plugs.
INSTALLATION

1. Install the spark plugs and
torque each plug to specifications.
2. Connect the spark plug wires.
Push all weather seals into position.
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FIRING ORDl!R 1-5-4-2-6-3 -7-8

81466-8

FIG. 18-lgnition Wiring
CLEANING

Clean the plugs on a sand blast
cleaner, following the manufactur er's
instructions. Do not prolong the use
of the abrasive blast as it will erode
the insulator. Remove carbon 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
overheating and pre-ignition.
Clean the electrode surfaces with a
small file (Fig. 19). Dress the electrodes to secure flat parallel surfaces
on both the center and side electrode.
After cleaning, examine the plug
carefully for cracked or broken insulators, badly pitted electrodes, and
other signs of failure. Replace as
required.

RESISTANCE WIRE
REPLACEMENT
Because of its resistance do not attempt to splice the ignition resistance
wire.

1. Fabricate a 3-inch 16-gauge
jumper wire with a bullet-type terminal on one end and an eyelet-type
terminal on the other end. Solder the
terminals to the wire.
2. Disconnect the defective resistor
wire (pink) from the coil terminal of
the ignition switch. Cut the wire off at
the point where it enters the taped
area of the harness.
3. Connect the 3-inch jumper wire
to the coil terminal of the ignition
switch. Connect the replacement resistor wire to the other end of the
jumper wire, using a bullet termina!
connector.
4. Route the replacement resistor
wire along the harness, and through
the grommet in the dash panel. Tape
the wire to the harness where necessary to prevent it from hanging loose.
5. Disconnect the defective resistor wire from the bullet connector in the engine compartment, and
connect the replacement wire in its
place.
6. Cut the defective wire off at the
point where it enters the taped area
of the harness.

ADJUSTMENT

Set the spark plug gap (0.032-0.036
inch) by bending the ground electrode (Fig. 20).

FIG. 19-Cleaning Plug Electrode

FIG. 20-Gapping Spark Plug
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DISTRIBUTOR OPERATION

The distributor is mounted at the
front of the cylinder block. The direction of distributor rotation is counterclockwise as viewed from the top of
CENTRIFUGAL
ADVANCE
ADJUSTMENT

C c)NDE,'-ISER
STATIONARY \
\
SUB-PLATE

type centrifugal advance mechanism
is located below the stationary subplate (Fig. 2), and a vacuum operated
spark control diaphragm is located on

the distributor.
The dual advance distributor (Fig.
1) has two independently ope:rated
spark advance systems. A governor-

PRIMARY
WIRE
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DISTRIBUTOR SHAFT

BREAKER
LATE

BREAKER

STOP PLATE
CONTROL SLOT

FIG.

81033-A

FIG. 2-Centrifugal Advance Mechanism

1-Dual Advance Distributor
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FIG. 3-Vacuum Advance Mechanism
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FIG. 4-Vacuum
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TO DISTRIBUTOR

Advance Controls
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the side of the distributor base
(Fig. 3).
The centrifugal weights cause the
cam to advance or move ahead with
respect to the distributor drive shaft.
This action causes the cam to open
and close the breaker points earlier.
The weights turn the cam by means
of a stop plate that has two slots
which fit over pins in the weights.
The slots determine the maximum
amount of advance and the rate of
advance is controlled by calibrated
springs.
The vacuum advance mechanism
has a spring-loaded diaphragm (Fig.
4) which is connected to the breaker
plate. The spring loaded side of the
diaphragm is air tight and is connected through a vacuum line to the
carburetor throttle bore. When the
throttle plates open, the distributor
vacuum passage is exposed to manifold vacuum which causes the diaphragm to move against the tension
of the spring. This action causes the

movable breaker plate to pivot on the
stationary sub-plate. The contactpoint rubbing block, which is positioned on the opposite side of the
cam from the pivot pin, then moves
against distributor rotation and advances the spark timing. The breaker
points open and close earlier when
the spark timing is advanced. As the
movable breaker plate is rotated from
retard (no vacuum) position to full
advance position, the dwell decreases
slightly (point opening increases).
This is because the breaker point rubbing block and the cam rotate on different axes.
When the engine is operated under
a light load, additional advance is
required for maximum part-throttle
power and economy. Under this condition, engine manifold vacuum is
high enough to actuate the diaphragm
and advance the spark. The maximum' spark advance is limited by a
stop. At low engine speeds, or at idle,
spark advance is not necessary. Be-

El

DISTRIBUTOR REMOVAL AND INSTALLATION

DISTRIBUTOR REMOVAL
1. Disconnect the primary wire at
the coil. Disconnect the vacuum advance line at the distributor. Remove
the distributor cap.
2. Scribe a mark on the distributor body and engine block indicating
the position of the body in the block.
Scribe another mark on the distributor 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 distri]mtor hold
down cap screw and clamp. Lift the
distributor out of the block.
DISTRIBUTOR INSTALLATION
The distributor installation is shown
in Fig. 5.
1. If the crankshaft was rotated
while the distributor was removed
from the engine, it will be necessary

El

cause the vacuum passage opening in
the carburetor is above the closed
throttle plate, there is no vacuum to
the diaphragm. The breaker plate is
held in a retarded position by the calibrated return spring which bears
against the diaphragm.
During acceleration or when there
is a heavy load on the engine, there is
not enough vacuum to actuate the
diaphragm, and the breaker plate
once again is held in a retarded position.
When the engine is being operated
under a light load, such as on a level
road at 40 mph, and the throttle is
suddenly opened further, the manifold vacuum will decrease and the
diaphragm spring will quickly force
the breaker plate to a retard position.
However, the advance provided by
the centrifugal mechanism remains
unchanged until the engine speed
changes. At any particular engine
speed, there will be a certain amount
of centrifugal advance plus a possible
vacuum advance.

FIG. 5-Distributor Installation
to time the engine. Rotate the crankshaft until No. 1 piston is on T.D.C.
(after the compression stroke). Align
the pin on the crankshaft damper
with the O on the timing pointer. Po-

sition the distributor in the block with
the rotor at the No. 1 firing position
and the breaker points open.
Make sure the oil pump intermediate shaft properly engages the ~
tributor shaft. It may be necessary to
crank the engine with the starter, after
the distributor drive gear is partially
engaged, in order to engage the oil
pump intermediate shaft.
2. If the crankshaft has not been
rotated, position the distributor in the
block using the marks previously
scribed on the distributor body and
engine block as guides.
3. Install the rotor and the distributor cap. Connect the coil to distributor cap high tension lead, and
connect the primary wire to the coil.
4. Check the ignition timing with
a timing light and adjust it if necessary. Connect the vacuum line, and
check the advance with the timing
light when the engine is accelerated.

DISTRIBUTOR DISASSEMBLy, CLEANING, INSPECTION,
AND ASSEMBLY

DISTRIBUTOR DISASSEMBLY
1. Remove the rotor. Remove the
spring clip securing the diaphragm
link to the breaker plate. Disconnect

the diaphragm assembly from the
distributor base.
2. Lift the diaphragm link off the
pin and remove the diaphragm as-

sembly.
3. Disconnect the primary and
condenser wires from the breaker
point terminal.
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Too/-T52l-12131 -CAD
B10:38-A

FIG. 8-Collar Retaining
B1036-A

FIG. 6-Gear Pin Removal or
Installation
4. Working from the inside of the
distributor, remove the primary wire
by pulling it through the opening m
the distributor.
5. Remove the breaker point .,ssembly and condenser.
6. Remove the lubricating wick.
Using needle nose pliers, remove the
cam retainer.
7. Remove the moveable breaker
plate spring retainer and washers.
8. Remove the stationary su hplate screws. Remove the sub-·plate,
breaker plate, and cam as an assembly.
9. Remove the upper tprust washer.
10. Carefully unhook and remove
the distributor weight springs. Mark
each spring, bracket, and the adjusting post to which it is attached.
11. Remove the weights.
12. Remove the distributor cap
clamps.
13. If the gear and shaft are to be
used again, mark the gear and shaft
so the pin holes can be easily aligned
for assembly. Remove the gear roll
pin (Fig. 6), then remove the gear
(Fig 7).
14. Remove the shaft collar roll
pin (Fig 8).
15. Invert the distributor and place
it on a support plate in a position that .
will allow the distributor shaft to
ToolT52L-12390-CAD

FIG. 7-Gear Removal

Pin

Removal or Installation
clear the support plate. Press the
shaft out of the collar and the distributor housing (Fig. 9).
16. Remove the distributor :shaft
bushing (Fig. 10).
17. Remove the oil seal from the
distributor housing.

DISTRIBUTOR CLEANING
AND INSPECTION
Soak all parts of the distributor assembly (except the condenser, breaker point assembly, lubricating wick,
vacuum diaphragm, distributor base
oil seal, and electrical wiring) in a
mild cleaning solvent or mineral
spirits. Do not use a harsh cleE1ning
solution. Wipe all parts that cannot
be immersed in a solvent with a dean
dry cloth.
After foreign deposits have been
loosened by soaking, scrub the parts
with a soft bristle brush. Do not use
a wire brush, file, or other abrasive
object. Dry the parts with 1:ompressed air.
Examine the bushing surface of the
distributor shaft and the bushing for
wear. The minimum allowable shaft
diameter at the bushing is 0.4675 inch
and the maximum allowable inside
diameter of the bushing is 0.4690
inch. Replace worn parts.
Inspect the distributor cam lobes
for scoring and signs of wear. If any
lobe is scored or worn, replace the
cam assembly.
Inspect the sub-plate assembly for
signs of distortion. It must fit into the
base without binding. The pivot pin
must be tight and perpendicula r to
the sub-plate. The three nylon buttons must be firmly seated in the plate
and uniform in height. Replace, the
sub-plate assembly if it is defec:tive.
Inspect the breaker plate for signs
of distortion. The pivot pin bushing
must be securely attached to the
breaker plate. Replace the breaker
plate assembly if it is defective.
The breaker point assembly and
condenser should be replaced when-

FIG. 9-Shaft Removal
ever the 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
cracks or other damage. Check the
diaphragm housing, bracket, and link

Tool-12132-81
or N

B1040-B

FIG. 10-Bushing Removal
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GROUND WIRE
PRIMARY WIRE

81211-A

FIG. 11-Distributor Assembly
for damage. Check the vacuum line
fitting for stripped threads or other
damage. Test the vacuum fittings,
case, and diaphragm for leakage as
explained under "Distributor Tests
and Adjustments" in Part 2-1. Replace all defective parts.
DISTRIBUTOR ASSEMBLY

Refer to Fig. 11 for the correct location of the parts.
INSTALLING ORIGINAL SHAFT AND GEAR

1. Oil the new bushing, and install
it on the bushing replacer tool. Install the bushing (Fig. 12). When
the tool bottoms against the distributor base, the bushing will be installed
to the correct depth.
2. Burnish the bushing to the
proper size (Fig. 13).
Tool-T57l-12390 -A
Detail 3

FIG. 12-Bushing Installation

Tool-T57L-12390-A

l"

11044-A

FIG. 13-Bumishing Bushing

FIG. 14-Gear Installation

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 shaft, then install a new
pin (Fig. 8). Install the distributor
cap clamps.
5, Check the shaft end play with
a ·feeler gauge placed between the
collar and the base of the distributor.
If the end play is not within limits
(0.022-0.030 inch) replace the shaft
and gear.
6. Attach the distributor shaft supporting tool to the distributor. Tighten
the backing screw in the tool enough
to remove all shaft end play.
7. Install the assembly in a press.
Press the gear on the shaft (Fig. 14),
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. Position the distributor in a vise.
Fill the grooves in the weight pivot
pin with a high melting point ball
bearing lubricant.
10. Position the weights in the distributor.
11. Install the weight springs. Be
sure the proper weight, spring, and
adjustment bracket are assembled together.
12. Install the upper thrust washer.
13. Fill the grooves in the upper
portion of the distributor shaft with
a high melting point ball bearing
lubricant.
14. Install the cam assembly (Fig.
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810<16-A

FIG. 16-Weights,
FIG. 15-Cam

Installation

15). Be sure that the slots in the cam
engage the pins in the weights.
15. Install the cam retainer. Apply
a light film of cam lubricant to the
cam lobes. Saturate the wick with
SAE lOW engine oil. Install the wick
in the cam assembly. The weights,
springs, and cam are shown installed
in Fig. 16.
16. Position the stationary subplate in the distributor. Install one
end of the ground wire under the
plate retaining screw closest to the
diaphragm mounting flange (Fig. 17 i.
17. Position the movable breaker
plate in the distributor. Install the
spring washer on the pivot pm.
Place the flat washer on the spring
washer. Be sure the protruding edges
of the spring washer are facing upward. Install the retainer.
18. Install a new breaker point assembly. Install the ground wire on the
breaker point attaching screw furthest from the breaker point adjustment slot.
19. Install a new condenser.
20. Working from the inside to
the outside of the distributor housing, pass the primary wire assembly through the opening in the distributor. Pull the wire through the
opening until the locating stop is• flush
with the inside of the distributor.
21. Connect the condenser wife
and the primary wire to the breaker
points.
22. Position the diaphragm assembly and hook the diaphragm link over
the pin on the breaker plate. Install

Springs, and

Cam Installed
the diaphragm assembly retaining
screws. Secure the diaphragm link
with a spring retainer. Install th1~ oil
seal.
23. Refer to Part 2-1 and make
the following adjustments:
Breaker point spring tension.
Align the breaker points and adjust the gap.
Check the breaker point dwell and
resistance.
Centrifugal and vacuum advance.
INSTALLING NEW SHAFT AND GEA,R

The shaft and gear are replac{:d as
an assembly. One part should not be
replaced without replacing the other.
Refer to Fig. 11 for the correct ]location of the parts.
1. Follow steps 1 thru 3 under
"Installing Original Shaft and Gt:ar."

FIG. 17-Sub-Plate Installation
4. With the backing screw' on the
support tool tightened enough to remove all end play, press the gear on
the shaft so that the distance from
the bottom face of the gear to the
bottom face of the distributor mounting flange is to specifications (Fig.
18). Drill a Vs -inch hole through the
shaft using the hole in the gear as a
pilot.
5. Remove the distributor from
the press and remove the support
tool. Install the collar retaining pin
(Fig. 8) and the gear retaining pin
(Fig. 6).

6. Complete the assembly by following steps 9 thru 23 under "Installing Original Shaft and Gear."

Tool-T57L-12390-A,
_ Detail 3
• ..,_ _

2. Attach the distributor shaft supporting tool to the distributor and
position the assembly in a vise. Insert
a 0.002-inch feeler gauge between
the backing screw and the shaft.
Tighten the backing screw on the tool
enough to remove all shaft end play.
Remove the feeler gauge and allow
the shaft to rest on the backing sc:rew.
Slide the collar on the shaft. While
holding the collar in place against the
distributor base (Fig. 18), drill a ¼inch hole through the shaft using the
access opening in the collar as a pilot.
3. Position the gear on the end of
the shaft. Position the assembly in a
press.

81387-8

FIG. 18-New Shaft Installation
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IGNITION TIMING

GENERAL

Recommended Setting ..................... 8° BTDC

Breaker Arm Spring Tension (Ounces) .......... 17-20
Contact Spacing (Inches) ................. 0.014-0.016
Dwell Angle at Idle Speed ................. 26°-28½ 0
GEAR LOCATION DIMENSION

CONDENSER

Distance from bottom of mounting flange to bottom of gear (Inches) ................... 3.077-3.071

Capacity (Microfarads) .................... 0.21-0.25
Minimum Leakage (Megohms) .................... 5

SHAFT END PLAY CLEARANCE (INCHES)

I

390 Engine ............................. 0.022-0.030

I

Maximum Series Resistance (Ohms) ................ 1

ADVANCE CHARACTERISTICS

Note: The advance characteristics given apply to the
distributor with the indicated number only. The
distributor number is stamped on the distributor
housing or on a plate attached to the distributor
housing.
l»ISTRIBUTOR NO. C25F-12127-A

CENTRIFUGAL ADVANCE. Set test stand to 0° @
250 rpm. Disconnect the vacuum line.
Distributor
Advance
Vacuum (Inches
(Degrees)
RPM
of Mercury)
325
0
0
425
0
1¼-2¼
550
5-6
0
700
0
7½-8½
2000
13-14½
0
VACUUM ADVANCE. Set test stand to 0°@ 1000
rpm and O inches of vacuum.
Advance
Distributor
Vacuum (Inches
(Degrees)
RPM
of Mercury)
1000
0-2½
6
4-7
1000
10
1000
5½-8½
15
Maximum Advance Limit @ 20 HG ............ 8½ 0

COIL

Primary Resistance (Ohms)• ......... 1.40-1.54 (75°F.)
Secondary Resistance (Ohms) ....... 8000-8800 (75°F.)
Amperage Draw
Engine Stopped .............................. 4.5
Engine Idling ...............•................ 2.5
*Primary Circuit Resistor ............ 1.30-1.40 (75°F.)

SPARK PLUGS
Type ••...........•..•.•.•.••.•••. Auto Lite BF-42

Size ....................................... 18 mm
Gap (Inches) ........................... 0.032-0.036
Torque (Ft-lbs) ............................. 1S-20*
*When a new spark plug is installed in a new replacement
cylinder head torque the spark plugs to 20-30 ft-lbs.
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TROUBLE DIAGNOSIS AND TESTING
The fuel system installation is
shown in Fig. 1.

formed by moisture in the air when
it strikes the cold interior walls of the
fuel tank.

FUEL TANK AND LINES

FUEL PUMP

Water and dirt that accumulate in
the fuel tank can cause carburetor or
fuel pump malfunction. Condensa
tion, which is the greatest source of
water entering the fuel tank, is

Incorrect fuel pump pressure and
low capacity are the two most likely
fuel pump troubles that will affect en
gine performance. Low pressure will
cause a lean mixture at high speeds

and excessive pressure will cause
high fuel consumption and carburetor
flooding. Low capacity will cause
fuel starvation at high speeds.
TESTS

The tests are performed with the
fuel pump installed on the engine. Be
sure the fuel filter is clean before
performing the tests.

SENDING UNIT
I

VENT TUBE ASSEMBLY

N
CARBURETOR

-

FLEXIBLE HOSE FITTING

FUEL

LINE

FUEL

B1616-A

FIG. 1-Fuel System Installation
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Pressure Test
1. Disconnect the fuel inlet line
from the carburetor.
2. Install a pressure gauge 0-15
psi with a petcock in the carburetor
fuel inlet line Fig. 2.
3. Install a flexible hose in the
petcock so that the fuel can be ex
pelled into a suitable container for
the capacity test.
4. Vent the system, by opening
the petcock momentarily, before tak
ing a pressure reading.
5. Operate the engine at 500 rpm.
After the pressure has stabilized, it
should be to specifications.
Capacity Test. Perform this test
only when the fuel pump pressure is
within specifications.
1. Operate the engine at 500 rpm.
2. Open the petcock and expel the
fuel into a suitable container Fig. 2.
Observe the time to expel 1 pint. It
should be within specifications.

FIG.

2-Fuel Pump Pressure and Capacity

FUEL PUMP TROUBLE DIAGNOSIS GUIDE

LOW FUEL PUMP
PRESSURE

Diaphragm stretched or leaking.
Spring weak.
Rocker arm worn.
Excessive clearance between rocker arm and fuel pump link.
Fittings loose r cracked.

HIGH FUEL PUMP
PRESSURE

Spring too strong or improper
spring.

FUEL PUMP LEAKS FUEL

Main body retaining screws loose.
Diaphragm defective.
Fittings loose.

Threads on fittings stripped.
Body cracked.

FUEL PUMP LEAKS OIL

Pull rod oil seal defective.
Fuel pump mounting bolts loose.

Mounting gasket defective.

FUEL PUMP NOISE

Rocker arm worn.
Mounting bolts loose,

Rocker arm spring weak or
broken.

TESTS

accelerating pump discharge nozzles.
If the system is operating satisfac
torily, a quick steady stream will flow
from the discharge nozzles.

CARBURETOR
Dirt accumulation in the fuel and

air passages, improper idle adjust
ments, and improper fuel level are
the major sources of carburetor
troubles.

Accelerating Pump Discharge
1. Remove the air cleaner.
2. Open the priniary throttle
plates.
3. Observe the fuel flow from the

Fuel line cracked or broken.
Valve improperly seating.
Dirt in the fuel tank and/or lines.
Fuel tank vent restricted.
Diaphragm ruptured.

Power Valve
1. Remove the carburetor from
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3-4
the intake manifold. Invert the car
buretor.
2. Remove the glass bowl from
the fixture. Fill the bowl half-full of
water. Install the bowl on the fixture.
3. Connect a line from a vacuum
pump to the fitting on top of the fix
ture. Insert the large. OD end of the
wand in 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 against the power valve vac
uum pickup port Fig. 3.
4. Look for bubble formations in
the water in the bowl. A continuous

ToolT57L-9904.A,
Detail 1

I

power valve, power valve gasket, the

cover, and cover gasket should be
replaced one at a time with a new
part and the check repeated until the
source of leakage has been found. If
the source of leakage can not be
found, the gasket seats are damaged
and the defective parts should be
replaced.

CONNECT TO
VACUUM PUMP

Tool-i
Detail 1,

B1228-B

FIGS 3-Power Valve Check
stream of bubbles indicates leakage
through the power valve diaphragm
or gasket, or the cover or gasket.
If leakage is encountered, the

A few bubbles may be noticed im
mediately upon attaching the vacuum
line. The bubbling should stop within
approximately 15 seconds or after the
air has been removed from the sys
tem. If no bubbles are seen, the
power valve, gaskets, and cover are
sealing properly.

CARBURETOR TROUBLE DIAGNOSIS GUIDE

HARD STARTING
HOT OR COLD

ROUGH IDLE

POOR ACCELERATION

FLOODING OR LEAKING
CARBURETOR

Improper starting procedure causing a flooded engine.
. Improper carburetor fuel level.
Improper idle adjustments.
Sticking or incorrectly seating fuel
inlet needle,
Incorrect fuel pump pressure.
Improper carburetor gasket and
spacer combination.

Incorrect setting of choke ther
mostatic spring housing.
Choke linkage or plate binding.
.
Restrictions or air leaks in the
choke vacuum and hot air passages.

In addition to the items listed
under "Poor Performance Caused
By A Lean Mixture" or "Poor Performance Caused By A Rich Mixture, the following conditions will
cause rough idle:
Incorrect idle mixture adjustment.
Idle compensator malfunction.

Idle adjusting needles grooved,
worn, or otherwise damaged.
Idle air bleeds restricted.
Idle air or fuel passages restricted.
Idle discharge holes restricted.
Idle discharge holes not in proper
relation to the throttle plates.

Poor acceleration complaints fall
under one of three headings: the engine is sluggish on acceleration, the
engine stalls when accelerated, or the
engine hesitates or develops a flat
spot when accelerated. Poor acceleration is caused by either an excessively
lean or rich mixture on acceleration.
A lean mixture on acceleration can
be caused by:
Accelerating pump diaphragm defective.
Incorrect pump stroke adjustment.
Accelerating pump fuel inlet valve
not seating on acceleration.
Low fuel level or float setting.
Restriction in the accelerating
pump discharge passage.

Discharge ball check or weight not
coming fully off its seat, or failing to
seat properly on the reverse stroke of
the pump diaphragm.
Air leak between the carburetor,
and the manifold caused by loose
mounting bolts or defective gasket.
Air leak at the throttle shaft caused
by worn throttle shaft.
Air leak at the accelerating pump
cover caused by defective gasket or
warped pump cover.
A rich mixture on acceleration can
be caused by:
High fuel level or float setting.
Malfunctioning automatic choke.
Excessively dirty air cleaner.
Incorrect pump stroke adjustment.

Cracked main body.
Defective main body gasket.
High fuel level or float setting.
Fuel inlet needle not seating prop-

erly or worn needle and/or seat.
Ruptured accelerating pump dia
phragm.
Excessive fuel pump pressure.

Defective or inoperative choke
plate valve.

CONTINUED ON NEXT PAGE
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CARBURETOR TROUBLE DIAGNOSIS GUIDE Continued

POOR PERFORMANCE
CAUSED BY A RICH
MIXTURE

Excessive dirt in the air cleaner.
High fuel level or float setting.
Fuel inlet needle not seating preperly or worn needle and/or seat.

Power valve leaking.
Restricted air bleeds.
Worn or damaged main metering
jet.

POOR PERFORMANCE
CAUSED BY A LEAN
MIXTURE

SECONDARY SYSTEM
NOT CUTTING IN

Low fuel level or float setting.
Restriction in main fuel passage.

Defective secondary diaphragm.
Air leak where secondary vacuum
pick-up tube fits into air horn, between air horn and main body, or
between the secondary diaphragm
housing cover and housing.
Secondary diaphragm return spring
too stiff.
Secondary throttle plates wedged
in barrels.

Accelerating pump discharge ball
check and/or weight not seating
properly.
Fuel pump pressure excessive.

Fuel siphoning from secondary
main fuel system.

Sticking fuel inlet needle.
Low fuel pump pressure.

Bent secondary throttle shaft.
Secondary throttle plates operat
ing rod binding, or disconnected
from secondary diaphragm or seeondary throttle lever.
Secondary vacuum passage ball
check stuck on its seat.
Secondary vacuum probe restricted or not properly positioned.

FUEL FILTER MAINTENANCE
-

REPLACEMENT
The fuel filter is integral with the

2. Place a new filter element over

fuel pump Fig. 4. The filter con-

the spout in the fuel pump Fig. 4.

tains a replaceable element. Replace

Coat a new gasket with light engine

the element if it becomes clogged

oil and position the gasket on the

and at the recommended interval

filter housing. Screw the filter hous

Group 12.

ing on the pump. Hand tighten the

1. Unscrew the filter housing from
the fuel pump, and remove the filter
element and gasket. Discard the element and gasket. Clean the filter
housing in cleaning solvent,

U

FUEL
PUMP

GASKET

filter housing until the gasket con
tacts the pump then advance it ½
turn.

3. Start the engine and check for
leaks.

B1610.A

FIG. 4-Fuel

Filter Assembly

CARBURETOR IN-CHASSIS ADJUSTMENTS

IDLE ADJUSTMENTS

ENGINE IDLE SPEED

Make the idle adjustments in the

sequence listed. Be sure the hot idle
compensator is seated to allow for
proper adjustments.

The engine idle speed is adjusted
to settings for a hot engine and a cold
engine fast idle speed during choke
operation. On a car with air condi
tioner, operate the air conditioner

for 20 minutes before setting the
engine idle speed. Adjust the engine
idle speed with the air conditioner
operating.
1. Operate the engine for 30 min
utes at 1200 rpm. Be sure the choke
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PUMP STROKE
ACCELERATING
----..
.

--

FIG. 1-Idle Fuel Mixture
Adjustment

3. Check the engine idle speed
and adjust it if necessary.
ANTI-STALL DASHPOT

1. With the engine idle speed and

FIG. 5-Idle Adjustments
fast idle cam is in the slow position
idle adjustment screw not contacting
the fast idle cam.
2. Attach a tachometer to the
engine. Set the parking brake. Place
the transmission selector lever in
drive range. Check the engine idle
speed. Adjust the engine idle speed
to drive range specifications by turn
ing the screw in to increase the
speed or by turning the screw out to
decrease the speed Fig. 5.
3. After the correct engine idle
speed has been obtained, open the
throttle by hand and allow it to close
normally. Check the engine idle
speed.
4. The adjusting screw on the
right side of the carburetor contacts
one edge of the fast idle cam Fig.
6. 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

FAST IDLE
ADJUSTING SCREW

FAST IDLE CAM
B 1425-B

FIG. 6-Fast Engine Idle Speed
Adjustment

idle mixture properly adjusted, and

the engine at normal operating tem
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 fast
idle cam permits a slower idle rpm as
engine temperature rises and choking
is reduced.
Align the fast idle cam with the
fast idle screw as shown in Fig. 6.
Then, turn the screw in to obtain the
specified rpm.
Remove the tachometer if the
idle fuel mixture is not going to be
adjusted. If the idle fuel mixture is
to be adjusted, leave the tachometer
installed so that the idle speed can be
checked after the idle fuel mixture
has been adjusted.
IDLE FUEL MIXTURE

The idle fuel mixture is controlled
by the idle mixture adjusting needles
Fig. 7.
1. Adjust the engine idle speed.
2. Make the initial mixture ad
justment by turning the needles in
until they lightly touch their seats,
then back them out 1-1 ½ turns. Turn
the idle mixture needles in until the
engine begins to run rough from the
lean mixture. Do not turn a needle
against the seat tight enough to
groove the point. If a needle is dam
aged, it must be replaced before a
proper mixture adjustment can be
obtained. Turn the needles out until
the engine begins to "roll" from the
rich mixture. Then, turn the needles
in until the engine runs smoothly. The
needles should be turned about the
same amount. Final setting may vary
about ½-turn difference between the
needles. Always favor a slightly rich
mixture rather than a lean mixture.

perature, loosen the anti-stall dashpot
lock nut Fig. 5.
2. Hold the throttle in the closed
position and depress the plunger with
a screw driver blade. Check the clear
ance between the throttle lever and
the plunger tip with a feeler gauge of
the proper thickness. Turn the antistall dashpot in its bracket in a direc
tion to provide the specified clear
ance between the tip of the plunger

and the throttle lever. Tighten the
lock nut to secure the adjustment.
ACCELERATING PUMP STROKE

The over-travel lever has 4 holes
and the accelerating pump link has
2 holes to control the accelerating
pump stroke for different engine ap
plications Fig. 5. Install the accel
erating pump operating rod in the
No. 3 hole for winter operation or
in the No. 1 hole for normal sum
mer operation in the over-travel
lever. Install the accelerating pump
operating rod in the inside hole in
the accelerating pump link for all
climatic conditions. The accelerating
pump operating rod may be instaUed
in the No. 2 hole in the over-travel
lever to suit operating or intermedi
ate climatic conditions.

AUTOMATIC CHOKE
1. Loosen the thermostatic spring
housing retaining screws and turn the
housing ¼ - turn counterclockwise
from the index mark in the rich
direction Fig. 8.

2. Move the choke plate toward
the open position by pressing on the

lower portion of the choke plate until
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IN
SPRING
TENSION

FIG.

FIG. 8-Choke Plate

Clearance

resistance to movement is felt. At
this point, the clearance bçtween the
front edge of the choke plate and
the inside surface of the air horn
should be within specifications. Do
not force the choke plate, or the
tang on the lever in the choke hous
big will bend. Check the clearance
by placing the proper size drill be
tween the front edge of the choke
plate and the air horn Fig. 8.
3. If the choke plate clearance is
not within specifications, loosen the

D

clevis set screw, using a M6-inch
Allen wrench. Position the proper
size drill between the front edge of
the choke plate and air horn Fig. 8.
Hold the choke plate against the
drill and move the choke plate rod
up or down until the specified clear
ance is obtained. Tighten the set
screw on the clevis to secure the
adjustment.
4. Set the thermostatic spring
housing to the proper index mark.

-

No,&L
SETTING

SPRING TENSION
B1614-A

9-Torsion Spring Adjustment

The setting may vary 2 notches in
either direction to suit operating con
ditions.
5. After a cold start in low am
bient temperatures, if the engine
hesitates or stumbles caused by a
lean mixture or if the engine runs
rough caused by a rich mixture,
change the torsion spring tension
Fig. 9.
Decrease the spring tension to cor
reet for richness. Increase the spring
tension to correct for leanness.
To change the spring tension, re
move the thermostat spring housing.
Place the short tang of the spring
in the left prong to increase tension
or in the right prong to decrease
tension Fig. 9. The normal position
of the spring is in the center prong.

FLOAT SETTING
Refer to "Bench Adjustments" in
Part 3-2.

AIR CLEANER
through a silencing chamber and then
through the filter element. After leav
ing the filter element, the air is de

flected down into the carburetor. The
dust particles are trapped in the filter

element as the air rushes through it.

/

ELEMENT

SILENCING
CHAMBER

Si 368-A

MAINTENANCE
Refer to Group 12 for the recom

FIG. 10-Air Cleaner
The engine is equipped with a dry-

type air cleaner that has a replaceable
cellulose fiber filtering element Fig.
10. The air from the engine compart
ment enters the air cleaner through
the opening on the side and passes

mended maintenance mileage inter
val.
Direct clean compressed air against

the element in the opposite direction
of normal air flow, that is, fro:m the
inside of the element out. When the
element is cleaned or replaced, clean

the air cleaner body and cover in
cleaning solvent, then wipe them dry.
REMOVAL
1. Remove the wing nut retaining
the air cleaner on the carburetor,
then lift the air cleaner off the car
buretor.
2. Remove the cover and lift the
element out of the air cleaner body.
INSTALLATION
1. Place the air cleaner body on
the carburetor so that the word
"FRONT" faces the front of the car.
2. Place the element in the air

cleaner body. Install the cover.
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CARBURETOR OPERATION

The Ford 4-barrel carburetor Figs.
1, 2, and 3 has two main assemblies;
the air horn, and the main body.

The air horn assembly, which
serves as the main body cover, con
tains the choke plate, the hot idle
compensator, the vents for the fuel
bowls, and the secondary throttle
control vacuum tube.
The primary and secondary throt
tle plates, the accelerating pump as
sembly, the power valve assembly,
the secondary operating diaphragm
assembly, and the fuel bowls are in
the main body. The automatic choke
housing is attached to the main body.
The two primary front barrels
each contain a main and booster
venturi, main fuel discha’rge, acceler
ating pump discharge, idle fuel dis
charge, and a primary throttle plate.
The two secondary rear barrels
each have a main and booster ven
turi, idle fuel discharge, secondary
main fuel discharge, and a vacuum
operated throttle plate.

FUEL INLET SYSTEM
A separate fuel bowl is provided
for the primary and secondary stages
Fig. 4. The fuel first enters the
primary fuel bowl through the fuel
inlet. A drilled passage through the
right side of the main body connects
the fuel bowls. The pressure in the
two fuel bowls is balanced by means
of a pressure equalizing chamber
built into the left side of the main
body.
The amount of fuel entering the
fuel bowl is regulated by the distance
the fuel inlet needle is raised off its
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 level.
When the fuel in the fuel bowl
reaches a pre-set level, the float low
ers the fuel inlet needle to a position
where it restricts the flow of fuel, ad-

mitting only enough fuel to replace
that being used.
A retracting clip is attached to the
fuel inlet needle and hooks over the
tab of the float assembly. This clip
assures reaction of the fuel inlet
needle to any movement of the float.
The primary fuel bowl is vented
externally at all times. In addition,
both the primary and secondary fuel
bowls are internally vented into the
air cleaner.
An anti-splash washer 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 vacuum above
as well as below the throttle plates.
With a vacuum above the throttle
plates, fuel will flow from the main
fuel system as well as from the idle
fuel system. This provides the ex
tremely rich fuel mixture necessary
for cold engine operation.

SECONDARY OPERATING
DIAPHRAGM ASSEMBLY
-

POWER
VALVE

F1.ASSEMBLY

PRIMARY
BARRELS

PRIMARY
BOWL
VENT

BALANCE
TUBES
ACCELERATING
PUMP ASSEMBLY
51236-C

FIG. 1-Ford 4-Barrel Carburetor-%

Front View

81237-B

FIG. 2-Ford 4-Barrel C

tor-Bottom View
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HOT IDLE
COMPENSATOR
BY-PASS
PRIMARY
FUEL BOWL

HOT IDLE COMPENSATOR

FUEL BOWL
VENTS

SECONDARY
FUEL BOWL

PRIMARY
FUEL BOWL

//

FUEL
INLET
NEEDLE

FUEL BOWL PRESSURE
EQUALIZING CHAMBER

FIG.

3-Ford 4-Barrel Carburetor-Top View

THERMOSTATIC SPRING

r

B1594.A

FIG. 4.....FueI Inlet System

ON- SPRING

4 FUEL
*
PASSAGE

FIG. 5-Automatic Choke System
The carburetor choke shaft is
linked to a thermostatic choke con
trol mechanism mounted on the main
body Fig. 5.
The bi-metal thermostatic spring
mechanism unwinds when cold and
winds up when warm. When the en
gine is cold, the thermostatic spring,
through attaching linkage, holds the
choke plate in a closed position.
When the engine is started, enough
air is drawn around the choke plate
to enable the engine to operate and
prevent flooding.
As the engine continues to operate,
manifold vacuum, channeled through

IDLE AIR
BLEED

IDLE AIR
BLEED

SECONDARY
FUEL BOWL

IDLE
DISCHARGE’

FUlL- AIR

45 AIR

PRIMARY
FUEL BOWL

I

IDLE TRANSFER4

SECONDARY
TRANSFER

IDLE DISCHARGE
51595-A

FIG. 6-.Idle Fuel System
a passage on the bottom of the main
body to the choke housing, draws
heated air from the exhaust manifold
heat chamber. The amount of air
entering the choke housing is con
trolled by restrictions in the air pas
sages in the carburetor.
The warmed air enters the choke
housing and heats the thermostatic
spring causing it to wind up. The
tension of the thermostatic spring
gradually decreases as the tempera
ture of the air from the heat cham
ber rises, allowing the choke plate
to open. The air is exhausted into the
intake manifold.

When the engine reaches its nor
mal operating temperature, the spring
no longer exerts an opposing tension
on the choke plate. The air velocity
acting on the offset choke plate, as
well as manifold vacuum acting
below the choke plate, forces it to the
full open position.
The fast idle cam pick-up rod
actuates the fast idle cam during
choking. One edge of the fast idle
cam contacts the fast idle adjusting
screw which permits a faster engine
idle speed for smoother running when
the engine is cold. As the choke plate
is moved through its range of travel
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from the closed to the open position,
the 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 chok

striction, at the upper tip of the idle
tube, meters the flow of fuel.

Air enters the idle system from the
air bleed which is located directly
above the idle tube. The air bleed also
acts as a vent to prevent siphoning at

ing is reduced.

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 torsion spring then over
comes the lowered vacuum and air
velocity acting on the choke plate.

The choke plate will be moved to
ward the closed position, providing
a richer mixture to help prevent
stalling.

The linkage between the choke
lever and the throttle shaft is designed

so that the choke plate will partially
open when the accelerator pedal is
fully depressed. This permits unload
ing of a flooded engine.

off-idle or high speeds and when the
engine is stopped. Additional air is

pass the throttle plates through a
passage in the air horn and main

bled into the system through an air
bleed located at the bottom of the
diagonal passage in the booster ven
turi where.the fuel enters the idle pas
sage in the main body.
Fuel flows down the idle passage
in the main body past two idle trans
fer holes. The idle transfer holes act
as additional air bleeds at curb idle.
The fuel then flows past the pointed
tip of the adjusting needle which con
trols the idle fuel discharge in the
primary stage. From the adjusting
needle chamber, the fuel flows
through a short horizontal passage

body and enter the intake manifold.
This improves idle stability and
minimizes the effect of fuel vapor

ization which results in excessively
rich idle mixtures.
SECONDARY STAGE

Fuel flows from the secondary
stage fuel bowl through the main jet
and into the bottom of the main well
Fig. 6.

From the main well, the fuel flows
up through the idle tube and through
a short diagonal passage in the
booster venturi assembly and then
into the idle passage in 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 closed throttle plate
and flows through a metered restric
tion into a short horizontal passage
and is discharged into the secondary
barrel below the closed throttle plate.
The transfer holes act as air bleeds
at idle. The secondary idle fuel sys
tem continues discharging fuel until
the secondary main fuel system
comes into operation.
Air is introduced into the second
ary stage idle fuel system from the

throttle plates.
During off-idle when the primary
throttle plate is moved slightly past
the idle transfer holes, each hole be
gins discharging fuel 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 carburetor is also increased. This creates a vacuum in
the booster venturi strong enough to
bring the primary stage main fuel
system into operation. Fuel flow from
the primary idle fuel system begins

PRIMARY STAGE

Fuel flows from the primary stage
fuel bowl through the main jet and
into the bottom of the main well Fig.
6.
From the main well, the fuel flows
up through the idle tube and through
a short diagonal passage in the booster
venturi assembly into the idle passage
in the main body. A calibrated re

PUMP
DISCHARGE
NOZZLE

venturis. At carburetor high inlet air
temperatures, the hot idle compen
sator will open and allow air to by

and is discharged below the primary

IDLE FUEL SYSTEM
The difference in pressure between
the fuel bowls and the idle discharge
ports force fuel through the primary
and secondary stage idle fuel systems.

SECONDARY
FUEL BOWL

A thermostatically controlled hot
idle compensator is located on the
air horn above the secondary booster

tapering off as the main fuel system

begins discharging fuel.

PUMP
DISCHARGE
SCREW

t

PRIMARY
FUEL BOWL

/

SECONDARY
BOOSTER VENTURI

INLET BALL
CHECK
SECONDARY’
FUEL BOWL

HIGH SPEED-d
IDLE AIR

PRIMARY
ANTI.SIPHON
BOOSTER h
BLEED ISS
VENTURI

PRIMARY
FUEL
BOWL

/
1
PUMP
DISCHARGE
WEIGHT
PUMP

DISCHARGE

VAPOR
BLEED
HOLE

DIAPHRAGM
RETURN
SPRING

-"

PUMP
PLUNGER

BALL CHECK
DIAPHRAGM
*

FUEL

11242-1

FIG. 7-Accelerating System

MMN
JETS

FUEL
*FUIL AIR
4 AIR
*VACUUM

4

POWER
I,,
MAIN WELL
TUBE

FIG. 8-Primary Stag. Main Fuel System
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idle air bleed which is located directly
above the idle tube. The air bleed also
acts as a vent to prevent siphoning in
the idle fuel system at high speeds
and when the engine is stopped.

celerating pump fuel chamber pre

amount of the fuel-air mixture ad

vents siphoning of fuel when the ac
celerating pump is not operating.

mitted to the intake manifold, regu
lating the speed and power output of
the engine.
A balance tube is located in each
primary barrel directly below the
booster venturi. When decelerating,
the balance tube siphons off any ex
cess fuel droplets remaining around
the edge of the booster venturi and
discharges the droplets into the equal
izing slots in the base of the carbu
retor where they are mixed with the
idle fuel. The balance tube also acts
as an additional air bleed during the
idle fuel system operation.

PRIMARY STAGE MAIN
FUEL SYSTEM
As engine speed increases, the air
passing through the booster venturi
creates a vacuum. The amount of
vacuum is determined by the air flow
through the venturi, which in turn is
regulated by the speed of the engine.
The difference in pressure between
the main discharge port and the fuel
bowl causes fuel to flow through the

ACCELERATING SYSTEM
Upon acceleration, the air flow
through the carbuertor responds al
most immediately to the increased
throttle opening. There is, however,
a brief interval before the fuel, which
is heavier than air, can gain speed
and maintain the desired balance of
fuel and air. During this interval, the
accelerating system Fig. 7 supplies
fuel until the other systems can once
again provide the proper mixture.
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 a ball check
which opens to admit fuel from the
primary fuel bowl and closes when
the accelerating pump is operated to
prevent a reverse flow. A discharge
weight and ball check prevents air
from entering when fuel is drawn
into the chamber.
When the throttle is opened, the
diaphragm rod is forced inward,
forcing fuel from the chamber into

main fuel system Fig. 8.
At a predetermined venturi vac
uum, fuel flows from the primary fuel
bowl, through the main jets, and into
the bottom of thc main well. The fuel
moves up the main well tube past air
bleed holes. Filtered air from the high
speed air bleed enters the fuel flow
in the main well tube through holes in

added power. The added fuel re
quired during this period is supplied
by the power fuel system Fig. 9.
The power fuel system is controlled
by manifold vacuum.
Manifold vacuum is transmitted

increases, maintaining the required

from an opening in. the base of the

fuel-air ratio. The mixture of fuel
and air is lighter than raw fuel and

main body, through a passage in the

main body and power valve chamber
to the power valve diaphragm. The
manifold vacuum, acting on the
power valve at idle speed or normal
road load conditions, is great enough
to hold the power valve diaphragm
down, overcoming the tension of the
spring on the valve stem and holding
the valve closed. When high power

responds faster to changes in venturi
vacuum. It also vaporizes more read
ily than raw fuel. The fuel and air

continue up the main well tube past
another air bleed which also acts as a
vent to prevent siphoning when the
engine is shut down. The fuel is dis
charged into the booster venturi
where it is vaporized and mixed with
the air flowing through the carburetor.
The throttle plate controls the

pressure forces the pump discharge
weight and ball off their seat and fuel

passes through the accelerating pump
discharge screw and is sprayed into
each primary booster venturi through
discharge ports.
An air bleed in the wall of the ac

DIAPHRAGM
RETURN
SPRING
SECONDARY
FUEL BOWL

PRIMARY
FUEL BOWL

I

AIR

During periods of increased road
loads or high speed operation, the
fuel-air ratio must be increased for

the side of the tube. The high speed
air bleed meters an increasing amount
of air to the fuel as venturi vacuum

the discharge passage. Fuel under

4 FUEL
4 FUEL-AIR

POWER FUEL SYSTEM

1

I VACUUM
PASSAGE

operation places a greater load on the

engine and manifold vacuum drops
below a predetermined value, the
SECONDARY
THROTTLE CONTROL
VACUUM TUBE

SECONDARY
AIR BLEED

SECONDARY
VACUUM
PASSAGE

j

/
/I II ANTI-SIPHON
AIR BLEED
I
‘
BALL CHECK

-j
-

PRIMARY
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-
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FIG. 9-Power Fuel System
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1O--Secondary Stage Main Fuel System
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spring opens the power valve. Fuel
from the primary fuel bowl flows
through the power valve and into
passages leading to both primary

vacuum diaphragm assembly attached
to the main body and linked to the
secondary throttle shaft.
Opening of the secondary throttle

stage main fuel wells. Here the fuel

plates is controlled by vacuum from
the left primary booster venturi. The
vacuum is transmitted from the sec

is added to the fuel from the primary
stage main fuel system, enriching the
mixture.
As engine power demands are re
duced, manifold vacuum increases.
The increased vacuum overcomes the
tension of the valve stem spring and
closes the 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 supplied by
the primary stage is supplemented by
an additional quantity of fuel-air mix

ture from the secondary stage "Fig.
10.
This additional supply of fuel-air
mixture is delivered through the two

secondary rear barrels of the car
buretor. The secondary stage throttle
plates are operated by a spring-loaded

fl

main body, and behind the secondary
operating diaphragm.

As the primary throttle plates are
opened, primary venturi vacuum in
creases. When the vacuum reaches a
predetermined amount, it starts to
act on the secondary stage operating
diaphragm, which in turn starts to
open the secondary throttle plates.
A ball check, located in the vac
uum passage in the diaphragm hous
ing, controls the rate at which the
secondary throttle plates are allowed
to open. Any rapid increase in vac
um which would tend to open the
secondary throttle plates too sud
denly, holds the ball check against its
seat. The opening of the secondary
throttle plates is slowed to a rate gov

erned by the amount of vacuum
passing through a bleed in the ball
seat.

past the secondary transfer holes,

each hole begins discharging fuel as
it is exposed to manifold vacuum. As

secondary venturi vacuum is in
creased, the fuel is discharged into
the secondary booster venturi. Fuel

from the transfer holes tapers off 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 passage will unseat
when the throttle is closed quickly,
allowing the low pressure on the vac
uum side of the diaphragm to rapidly
return to atmospheric pressure. As
the vacuum acting on the diaphragm
is lessened, the load on the diaphragm
spring will start closing the second
ary plates.

CARBURETOR REMOVAL AND INSTALLATION

REMOVAL
1. Remove the air cleaner. Re
move the throttle rod from the throt
tle lever. Disconnect the distributor
vacuum line, the fuel inlet line, and
the choke heat tube at the carburetor.
2. Remove the carburetor retain
ing nuts and lock washers, then re
move the carburetor. Remove the
spacer and two gaskets from the
manifold.
3. If the carburetor is to be over-

U

ondary throttle control vacuum tube
through passages in the air horn,

As the secondary throttle plates
begin to open, fuel flows from the
secondary fuel bowl through the sec
ondary main jets into the bottom of
the main well and up the main well
tube past air bleed holes. Air is intro
duced through an air bleed at the top
of the tube. When the secondary
throttle plates are moved slightly

hauled, install bolts about 2¼ inches
long of the correct diameter through
the carburetor retaining stud holes
with a nut above and below the flange
or install carburetor legs. This will
facilitate working on the carburetor
and prevent damage to the throttle
plates.

INSTALLATION
1. Clean the gasket surface of the
intake manifold, spacer, and car-

buretor. Place the spacer between
two new gaskets and position them
on the manifold. Position the car
buretor on the spacer, and secure it
with the lock washers and nuts.
2. Connect the throttle rod, the
choke heat tube, and the distributor
vacuum line. Refer to "Carburetor
In-Chassis Adjustments" in Part 3-1
and adjust the engine idle speed, the
idle fuel mixture, and the anti-stall
dashpot. Install the air cleaner.

CARBURETOR DISASSEMBLY, CLEANING, INSPECTION, AND ASSEMBLY

DISASSEMBLY

AIR HORN

Use a separate container for the
component parts of the various as
semblies to facilitate cleaning, inspec
tion, and assembly.
For a complete carburetor over
haul, follow all the steps. To partially
overhaul the carburetor or to install
a new gasket kit, follow only the ap
plicable steps.

1. Remove the air cleaner anchor
screw and lock washer.
2. Remove the choke plate rod
hairpin retainer. Using a Ms-inch
Allen wrench, loosen the choke plate
rod clevis set screw.
3. Remove the air horn retaining
screws and lock washers. Remove the
air horn and the choke plate rod.
Remove the air horn gasket.

4. Remove the choke plate rod
from the choke plate lever. Slide the
felt seal and two washers out of the
choke rod seal retainer.
If it is necessary to remove the
choke plate, remove the secondary
throttle control vacuum tube by pry
ing it out with needle nose pliers.
Discard the tube after removal. Re
move the choke plate screws. Re
move the choke plate by sliding it
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FIG. 11-Float Shaft Retainer
Removal
out of the shaft from the bottom of
the air horn, then slide the choke
shaft out of the air horn.
6. If it is necessary to replace the
hot idle compensator, remove the
staking marks on the retaining
screws and remove the hot idle corn
pensator.
MAIN BODY

1. Using a hook, disconnect the
float shaft retainer from each float
Fig. 11. Remove the float and shaft,
and the fuel inlet needle, anti-splash
washer, and clip from each fuel bovl.
2. Using a jet wrench, remove the
fuel inlet needle seat from each fuel
bowl and the primary stage and
secondary stage main jets.
3. Remove the primary stage
booster venturi assembly and gasket.
Invert the main body and let the a
celerating pump discharge weight and
ball fall into the hand. Remove the
fuel inlet fitting, gasket, and screen.
4. Remove the secondary stage
booster venturi assembly and gasket.
5. Remove the accelerating pump
operating rod retainer, then remove
the rod. Remove the accelerating
pump cover, diaphragm assembl’,
and spring. Remove the inlet ball
check retainer screw and gasket. In
vert the main body and let the a
celerating pump inlet ball check fall
into the hand.
6. Remove the secondary d
phragm operating rod. Remove the
diaphragm cover, return spring, arid
diaphragm. The secondary ball check
is not removable.
7. Invert the main body and rt
move the power valve cover and gas
ket. Using a box wrench, remove the
power valve and gasket. Remove the
idle fuel adjusting needles and spring.
8. Remove the choke shield. Re’
move the fast idle cam retainer. R’
move the thermostatic spring hous
ing clamp, and gasket.

3-13

CARBURETORS

SCRIBE 1.. ...S AND
IDENTIFICATION MARKS

81247-A

FIG. l2-Throttle Plate Removal
9. Remove the choke housing
and gasket.

10. Remove the choke housing
lever retaining nut, spacer, and lever.
Loosen the screw on the belicrank
clamp and slide the belicrank off the
choke housing shaft.
11. Remove the fast idle cam
pick-up rod from the fast idle cam
and bellcrank lever.
12. Remove the retainer from the
choke housing shaft and slide the
shaft assembly out of the choke hous
ing. Remove the spacer, lever, and
torsion spring from the shaft.
13. Remove the nut and washer
securing the fast idle adjusting lever
assembly to the primary throttle shaft
and remove the lever assembly.
14. Remove the distributor vac
uum line fitting, the anti-stall dashpot
if so equipped, and the hot engine idle
adjusting screw and spring.
15. If it is necessary to remove
the throttle plate, lightly scribe the
primary and secondary throttle plates
along the throttle shafts and mark
each plate and its corresponding bore
with a number or letter for proper
installation Fig. 12.
16. Slide the primary and second
ary throttle shafts out of the main
body.
17. Remove the accelerating pump
over-travel lever retainer and slide the
spring and lever off the primary throt
tle shaft.
CLEANING AND INSPECTION
The cleaning and inspection of
only those parts not included in the
carburetor overhaul repair kit are
covered here. All gaskets and parts

included in the repair kit should
be installed when the carburetor is
assembled and the old gaskets and
parts should be discarded.
Wash all the carburetor parts ex
cept the accelerating pump dia
phragm, the power valve or power
valve diaphragm, the secondary op
erating diaphragm, and the anti-stall
dashpot assembly in clean commer
cial carburetor cleaning solvent. If a
commercial solvent is not available,
lacquer thinner or denatured alcohol
may be used.
Rinse the parts in kerosene to re
move all traces of the cleaning so!
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 compressed air through all
passages of the carburetor. Do not

use a wire brush to clean any parts
or a drill or wire to clean out any
openings or passages in the carbu
retor. A drill or wire may enlarge the
hole or passage, changing the calibra
tion of the carburetor.
Check the choke shaft for grooves,
wear, and excessive looseness or
binding. Inspect the choke plate for
nicked edges and for ease of opera
tion and free it if necessary.
Check the throttle shafts in their
bores for excessive looseness or bind
ing and check the throttle plates for
burrs which prevent proper closure.
Inspect the main body, air horn,
nozzle bars and booster venturi
assemblies, choke housing and ther
mostatic spring housing, power valve
cover, accelerating pump cover, sec
ondary operating diaphragm cover
and the main body for cracks.
Check the floats for leaks by hold
ing them under water that has been
heated to just below the boiling point.
Bubbles will appear if there is 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 needle contact
surface of the arm. Replace the float
shafts if they are worn.
Replace all screws and nuts that
have stripped threads. Replace all
distorted or broken springs.
Inspect all gasket mating surfaces
for nicks and burrs. Repair or replace
any parts that have a damaged gasket
surface.
Inspect the idle tubes in each
nozzle bar assembly. If they are
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FIG. 13-Ford 4-Barrel Carburetor Assembly
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plugged, bent, or broken, replace the
booster venturi and nozzle bar assem
bly.
Inspect the rubber boot of the antistall dashpot for proper installation
in the groove of the stem bushing.
Check the stem movement for smooth
operation. Do not lubricate the stem.
Replace the assembly if it is defective.

FAST IDLE LEVER

ACCELERATOR
OVER-TRAVEL SPRING

FAST IDLE CAM

ACCELERATOR
OVER.TRAVEL
LEVER

RETAINER
SECONDARY THROTTLE LEVER

ASSEMBLY
Make sure all holes in the new
gaskets have been properly punched
and that no foreign material has ad

THROTTLE
SHAFT
LEVER

hered to the gaskets. Make sure the
accelerating pump diaphragm and
secondary operating diaphragm are
not torn or cut. The carburetor as
sembly is shown in Fig. 13.

B125o-A

FIG. 15-Accelerator Over-Travel
Spring & Lever Installation

AIR HORN

Refer to Fig. 14 for the correct
location of the parts.
1. If the choke plate was removed.
position the choke plate shaft in the
air horn. Place the choke plate rod
seal between the two brass washers
and slide them in position on the
seal retainer. Slide the choke plate
rod through the opening in the air
horn assembly and position it in the
choke shaft lever. Install the rod re
tainer.
2. Slide the choke plate in tHe shaft
through the bottom of the air horn.

Close the choke plate and position
it in the shaft, then install the screws.

Tighten and stake the screws.
3. Start a new secondary throttle

control vacuum tube into the air horn
so that the pick-up end of the tube
is perpendicular or as near as possi
ble to the mounting surface of the

air horn. 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.

4. If the hot idle compensator was
removed, install the new compensa
tor and stake the retaining screws.
MAIN BODY

1. If the throttle plates were re
moved, place the accelerator over-

travel spring, with the shortest tang
end first, over the boss on the overtravel lever. Place the short tang of
the spring under the lug on the lever.
Slide the over-travel lever and spring

assembly on the throttle shaft. Hook
the longest tang of the spring over
the closed throttle lug of the throttle
lever Fig. 15. Install the over-travel

lever retainer. Slide the primary
throttle shaft assembly into the main
body.
Referring to the lines scribed on

the throttle plates, install the primary
throttle plates in their proper location
with the screws snug, but not tight.
Invert the main body and hold it up

SECONDARY VACCUM
PICK-UP TUBE

81251-C

FIG. 16-Fast Idle Cam and Lever
Installation
to the light. Little or no light should
show between the throttle plates and
the throttle bores. Tap the plates light
ly with a screwdriver handle to seat
them. Tighten and stake the screws.
Slide the secondary shaft into the
main body. Referring to the lines
scribed on the secondary throttle
plates, install the throttle plates in
their proper location. Follow the pro
cedure in step 2 for the primary
throttle plates. Adjust the secondary

throttle plates refer to "Carburetor
Bench Adjustments".
2 Install the hot
spring and screw.

engine

idle

3. Install the anti-stall dashpot if
so equipped.
4. Install the distributor vacuum
passage fitting. Place the fast idle
lever assembly on the primary throt
tle shaft and install the retaining
washer and nut Fig. 16. Slide the

fast idle cam on the boss on the main
body and install the retainer Fig.
16.
5. Position the torsion spring on
the thermostatic spring with the long

tang against the lug on the lever Fig.
17-A. Slide the lever and spring as
sembly on the choke housing shaft
with the short tang of the springrest
ing on the center prong of the lever

THERMOSTATIC SPRING LEVER
/pTANL

LONG TANG
Pt

COMPENSATOR
1*

RETAINER
WASHER*’
ROD LUBRICATOR ._$/
WASHER

CHOKE OPERATING ROD
81601-A

FIG. 14-Air Horn Assembly

TORSION
SPRING

t

SHORT TANG
SHORT TANG
‘‘A,,

CHOKE HOUSING

-

CHOKE HOUSING
SHAFT

‘‘C,,
81252-8

FIG. li-Choke Housing Torsion Spring Installation
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FIG. 18-Belicrank Installation
and the lug on the shaft positioned
in the slot in the thermostatic spring
lever Fig. 17-B. Place the spacer
on the choke housing shaft. Slide
the assembly into the choke housing
Fig. 17-C. Install the retaining clip
in the groove on the choke plate
shaft.
6. Position the bellcrank on the
choke housing shaft and temporarily
tighten the screw Fig. 18.
7. Place the choke housing lever
and spacer on the choke housing shaft
and install the retaining nut. Install
the fast idle cam pick-up rod and
washer on the bellcrank Fig. 18.
8. Place the gasket on the vac
uum pick-up port of the choke hous
ing and install the choke housing on
the main body. Insert the fast idle
cam pick-up lever into the fast idle
cam as the choke housing is posi
tioned into place. Install the pick-up
lever retainer. The thermostatic spring
housing is installed after the choke
plate has been adjusted.
9. Drop the accelerating pump
inlet ball check in the inlet passage
of the accelerating pump chamber
and install the washer and retaining
screw. Install the diaphragm return
spring on the boss in the chamber.
Insert the diaphragm assembly in the
cover and place the cover and dia

phragm assembly in position on the
main body. Install the cover screws
finger-tight. Push the accelerating
pump plunger the full distance of
its travel and tighten the cover screws.
Install the accelerating pump operat
ing rod. Refer to "Carburetor InChassis Adjustments" in Part 3-1 and
adjust the accelerating pump stroke.
10. Invert the main body. Using
a socket wrench, install the power
valve and gasket. Install the cover
and gasket. 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 1-1½ turns for a preliminary idle
adjustment.
11. Install the secondary operat
ing diaphragm on the secondary op
erating lever. Install the diaphragm
return spring on the cover. Install the
cover with the screws finger-tight.
With the diaphragm in the extended
position, tighten the cover screws.
Install the secondary diaphragm rod.

and seat are matched assemblies. Be

sure the correct needle and seat are
assembled together. Install the float
assembly in the fuel bowl so that
the fuel inlet needle enters the needle
seat, and the float shaft rests in its
guides. Using a hook, position the
shaft retainer in the grooves on the
shaft. Refer to "Carburetor Bench
Adjustments," and check the float
setting.
13. Repeat step 12 on the second
ary stage fuel bowl.
14. Drop the accelerating pump
discharge ball into its passage in 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 dis
charge weight on top of the ball.
Position the primary booster venturi
assembly and gasket in the main body.
Install the retaining screw. The pri
mary booster screw is hollow. Install
the screen and fuel inlet fitting and
gasket.

12. Using a jet wrench, install the

15. Position the secondary booster

primary main jets and the fuel inlet
seat. Be sure the correct jets are in
stalled. Position the float shaft retainer
in the groove on the fuel inlet needle
seat. Slide the float shaft in the float
lever. Position the anti-splash washer
on the fuel inlet needle. Install the
clip in the groove on the fuel inlet
needle and hook the assembly on
the float tab. The fuel inlet needle

venturi assembly and gasket in the
main body and install the gasket and
retaining screw.
16. Position the air horn gasket on
the main body Fig. 19. Position the
air horn on the main body so that the
choke plate rod fits into the clevis on
the choke housing lever. Install the
air horn retaining screws.
17. Install the thermostatic spring

HOT IDLE COMPENSATOR
PASSAGE

SECONDARY VACUUM PASS....

FIG. 19-Main Body Gasket

FIG. 20-Choke Plate Clearance
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FIG. 21-Automatic Choke Setting
housing with the retaining screws
loose Fig. 20. Turn the housing ¼
turn counterclockwise from the in
dex mark in the rich direction.
18. Move the choke plate toward
the open position by pressing on the
lower portion of the choke plate until
resistance to movement is felt. At this
point, the clearance between the front
edge of the choke plate and the air
horn should be within specifications.
Do not force the choke plate or the
tang on the lever in the choke hous
ing will bend. Check the clearance
by placing the proper size drill be
tween the front edge of the plate and
the air horn Fig. 20.
19. If the choke plate clearance
is not within specifications, loosen
the clevis set screw using a Ms-inch
Allen wrench. Position the proper
size drill between the front edge of

the choke plate and air horn Fig.
20. Hold the choke plate against

the drill and move the choke plate
rod up or down until the specified
clearance is obtained. Tighten the
set screw on the clevis to secure the
adjustment.

20. Set the thermostatic housing
to the proper index mark Fig. 21.
The setting may be 2 notches on

0.040 INCH
CLEARANCE

FIG. 23-Fast Idle Cam and Bellcrank Lever Adjustment
either side of the mid-position mark
to suit operating conditions.
21. Refer to "Carburetor Bench
Adjustments" and adjust the fast idle
cam and bellcrank lever.

CARBURETOR BENCH
ADJUSTMENTS
FLOAT ADJUSTMENT

1. Remove the air horn.
2 With the float raised and the
fuel inlet needle seated, check the
distance between the top surface of
the main body and the top surface of
the float for conformance to speci
fications. Take the measurement at a
point ½ inch from the free end of
the float and /i inch in from the side
of the float adjacent to the inside wall
of the fuel bowl. If the cardboard
gauge is used, place the float gauge
in the corner of the enlarged end sec
tion of the fuel bowl Fig. 22. The
gauge should touch the float nea:r the
end, but not on the end radius. De
press the float tab to seat the fuel
inlet needle. The float height is mea
sured from the gasket surface o:f the
main body with the gasket removed.
If necessary, bend the tab on the
float to bring the setting within limits.
This should provide the proper fuel

housing and the edge of the fast idle
cam Fig. 23. The clearance should
be 0.040 inch.
4. To adjust the clearance, loosen
the bellcrank lever screw and turn the
bellcrank lever as required to obtain
the correct clearance. To maintain
proper vertical alignment between the
bellcrank lever and the fast idle cam,
the bellcrank lever must be positioned
against the "E" clip retainer on the
choke housing shaft.
After the correct adjustment is
obtained, tighten the screw.
SECONDARY THROTTLE PLATE
ADJUSTMENT

1. Hold the secondary throttle
plates closed.
2. Turn the secondary throttle
shaft lever adjusting screw out Fig.
24 until the secondary throttle plates
stick in the throttle bores and there is
0.009-inch clearance between the
screw and the secondary lever.
3. Turn the screw in one full turn.

level.
FAST IDLE CAM AND BELLCRANK LEVER

1. Open the primary throttle plates
so that the fast idle adjusting screw

will not interfere with the fast idle
cam when the bellcrank is rotated.
2. Hold the choke plate in the

closed position by turning the choke
FLOAT SHOULD JUST
TOUCH AT THIS POINT

housing shaft to the left counter
81607-A

FIG. 22-Bench Float Setting

clockwise.
3. Measure the clearance between

the cast stop on the back of the choke

FIG. 24-Secondary Throttle Plate
Adjustment

"This publication contains material that is reproduced and distributed under a license to Detroit Iron from Ford Motor Company. No further reproduction
or distribution of the Ford Motor Company material is allowed without the express written permission of Ford Motor Company."

3-18

FUEL PUMP, FUEL TANK,
AND FUEL LINES

FUEL PUMP

CLEANING AND INSPECTION

The fuel pump is mounted on left
side of the cylinder front cover. It is
actuated by camshaft eccentric.
The fuel filter is integral with the
fuel pump.

housing, cover, and filter housing in
solvent. Blow out all body, housing,
and cover passages. Inspect the
pump body, valve housing, and
cover for cracks or damage and re
place them if necessary. If the fuel
valves are not serviceable and re
placement is necessary, replace the
valve housing and valves as an as
sembly. Inspect the mounting flange

Clean the fuel pump body, valve

TESTS

Fuel pump tests are covered in
Part 3-1.
REMOVAL

1. Disconnect the fuel lines at the
pump.

2. Remove the pump retaining
bolts, then remove the pump and

gasket. Discard the gasket.
INSTALLATION

1. Remove all the gasket material
from the pump mounting pad and
pump flange. Apply sealer to both
sides of a new gasket.
2. Position the gasket on the pump
flange, and hold the pump in position
against the mounting pad. Make sure
the rocker arm is riding on the cam

shaft eccentric.
3. Press the pump tight against the

pad. Install the retaining screws, and
alternately torque them to specifica

tions. Connect the fuel lines.
4. Operate the engine and check
for leaks.

Screwdriver

FIG. 1-Rocker Arm Pin Seal Plug
Removal
housing Is replaced as an assembly.
4. Remove the rocker arm return

for distortion. Remove the pump
body or lap the distorted flange if
necessary.

spring.

ASSEMBLY

5. Scrape away the staking mark
and remove the rocker arm pin seal
plug as shown in Fig. 1.

in Fig. 4.

6. Press the fuel pump diaphragm
into the fuel pump body to release
the tension on the rocker arm and
allow the rocker arm pin to fall out.
If the pin does not come out freely,
use needle nose pliers Fig. 2.
7. Press the diaphragm into the

fuel pump body and pull the rocker
arm out to unhook the rod from the
rocker arm link Fig. 3.
8. Remove the fuel pump dia
phragm assembly. Do not disassem
ble as the diaphragm and spring are
serviced as an assembly.

DISASSEMBLY

The fuel pump assembly is shown
1. Position the fuel pump dia
phragm assembly into the pump
body. Then apply pressure on the
diaphragm spring so that the rocker
arm can be hooked on the rod as
shown in Fig. 3.

2. Align the rocker arm pin holes
by applying slight pressure on the
diaphragm spring, then install the

rocker arm pin Fig. 2.
3. Install a new rocker arm pin
seal plug. Stake the plug in position.
4. Position the rocker arm return

spring on the boss in the pump body.
Compress the spring and slip it over
the tang in the rocker arm.

1. Remove the filter housing, gas
ket, and filter element. Discard the
filter element.
2. Scribe marks on the fuel pump
body, valve housing, and valve hous
ing cover so that these parts can be
assembled in their original position.
3. Remove the valve housing as
sembly. Separate the valve housing
from the cover and note the position
of the pulsator diaphragm so that it
can be assembled in its proper posi
tion. Do not remove the fuel valves
from the valve housing. The valve

81234-8

FIG. 2-Rocker Arm Pin Removal

or Installation

FIG. 3-Fuel Pump Diaphragm
Removal or Installation
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tank. Remove the fuel tank. Remove
the fuel gauge sending unit.
4. Install the fuel tank drain plug.
Install the fuel gauge sending unit

with a new gasket in the new tank.
5. Position the tank and connect
the fuel gauge sending unit wire. In
stall the nuts and bolts retaining the
fuel tank support strap.

FUEL PUMP
BODY

1’

/

5. Place a new pulsator diaphragm

PIN SEAL
PLUG

6. Install the filler pipe by fol
lowing steps 3 and 4 under "Fuel
Tank Filler Pipe Replacement."
7. Connect the vent tube and the
fuel line. Fill the tank and install the
filler cap. Check for leaks.

on the valve housing in the posi
tion previously noted on disassembl-y
opening in the diaphragm over the
fuel inlet chamber as shown in ]Fig.
5. Position the cover on the valve
housing, aligning the scribed lines on
the cover with the line on the valve
housing. Be sure the pulsator dia
phragm extends evenly around the
edge of the cover. Install and tighten
the two retaining screws and lock
washers inside the valve housing.
6. Align the scribe line on the
valve housing and the line on the
fuel pump body. Hold the valve
housing assembly tight against the
fuel pump body and install the six
screws and lock washers. Be sure
the fuel pump diaphragm extends
evenly around the edge of the valve
housing before tightening the retain
ing screws.
7. Place a new filter element over
the spout in the valve housing cover.
Position the gasket and screw the
filter housing on the pump. Hand
tighten the filter housing until the
gasket contacts the pump, then ad
vance it ½ turn.

DIAPHRAGM
AND SPRING
ASSEMBLY

PULSATOR
DIAPHRAGM

VALVE
HOUSING
COVER

GASKET

FILTER
HOUSING

FIG. 5-Pulsator Diaphragm
Installation

ROCKER
ARM PIN

FILTER
ELEMENT

B1606.A

--

j

FIG. 4-Fuel Pump Assembly

The fuel line that runs from the

fuel pump flexible hose to the tank
is not serviced as an assembly. It
must be made up from the 5/is-inch
OD line serviced in 25-foot rolls.
1. Drain the fuel from the tank.
Disconnect the fuel line at the tank
flexible hose and at the fuel pump
flexible hose. Remove the line from
holding clips along underbody.
2. Cut the new line to approxi
mately the same length as the orig
inal. Square the ends of the line with
a file. Ream the inside edges of the
line with the reamer blade on the tube
cutter. Be sure metal chips are re
moved from the inside of the tube.
3. Position the protective loom on
the new line. Bend the line to con
form to the contour of the original
line.
4. Position the line in the under
body clips. Connect the line to the
tank flexible hose and to the fuel
pump flexible hose. Fill the tank and
check for leaks.

FUEL TANK REPLACEMENT

FILLER PIPE REPLACEMENT

1. Remove the fuel tank filler cap.
Remove the drain plug and drain the
fuel into a suitable container. Discon
hect the fuel line at the tank. Discon
nect the tank vent tube at the tank.

1. Remove the filler pipe support
bracket retaining screws.

2. Remove the filler pipe by fol
lowing steps 1 and 2 under "Filler
Pipe Replacement."

NI

FUEL LINE REPLACEMENT

3. Remove the nuts and bolts re
taining the tank support straps and
lower the tank slightly. Disconnect
the fuel gauge sending unit at the

2. Rotate and pull the filler pipe
to remove it from the fuel tank. Re
move and discard the 0-ring seal.
3. Install a new 0-ring seal in the
fuel tank. Position the filler pipe and
rotate the pipe into the fuel tank
until the seal area on the filler pipe
firmly contacts the 0-ring seal.
4. Install the filler pipe bracket
retaining screws.
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SPECIFICATIONS]

FUEL PUMP

CARBURETOR Continued
POWER VALVE IDENTIFICATION NO.

FUlL PUMP STATIC PRESSURE PSI AT 500 ENGINE RPM

390

4.0-6.0

MINIMUM FUEL PUMP VOLUME FLOW AT 500 ENGINE RPM

390

1 pint within 20 seconds

MINIMUM INTAKE VACUUM INCHES OF MERCURY
ENGINE RPM

390

©

500

6.0

0-5,000 Feet
5,000-10,000 Feet
10,000-15,000 Feet

Plain
65
55

DRY FLOAT INITIAL SETTING
PRIMARY AND SECONDARY
21/32 ± 4 inch from the machined surface of the main
body to the top of the free end of the float, with the
float in the uppermost position.
FUEL LEVEL SETFING

PRIMARY AND SECONDARY
0.690-0.710 mci

390

± ‘, inch below the top machined surface of
the main body
29/32

ECCENTRIC TOTAL LIFT

VENTURI SIZE
PRIMARY

SECONDARY

li

CHOKE THERMOSTATIC SPRING HOUSING INI
TIAL SETFING
Set at 2 digits in the lean direction.

CARBURETOR
390 V-8 Carburetor No. C2SE-9510-C is used with
the automatic transmission

ANTI-STALL DASHPOT CLEARANCE. .0.060-0.090

MAIN METERING JET IDENTIFICATION NO.

INITIAL IDLE MIXTURE
ADJUSTMENT

PRIMARY

FAST COLD IDLE ADJUSTMENT with fast idle

0-5,000 Feet
5,000-10,000 Feet
10,000-15,000 Feet
SECONDARY
0-5,000 Feet

5,000-10,000 Feet
10,000-15,000 Feet

.54
.52
.50
62
...60
.58

1-1½ turns open

screw on the kickdown step of the cam hot engine
1500 RPM

POWER VALVE OPENS AT. .7-10 inches of mercury
FUEL TANK CAPACITY
390
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COOLING SYSTEM
MAINTENANCE

The cooling system consists of the
radiator supply tank and cap, radi
ator, water pump, thermostat, fan as-

fl

1
2
3
4
5

Page

Trouble Diagnosis
General Maintenance
Radiator, Hoses, and
Thermostat
Fan and Belts
Variable Speed Fan Drive.

4-2
4-3
4-.3
4-4
4-5

sembly and the fan drive belt. The
power steering pump drive belt is
covered in Part 7-1 and the air con-

ditioner drive belt is covered in Part
10-3.

cylinder head gasket, improper tight
ening of the cylinder head bolts, or
a warped cylinder head or cylinder
block gasket surface.
Internal leakage can be detected
by operating the engine at fast idle
and looking for the formation of
bubbles in the radiator supply tank.
Oil in the radiator supply tank may
indicate leakage in the engine block
or a leak in the automatic transmis
sion oil cooler. Water formation on
the oil level dipstick could be an in-

dication of internal leakage.
Rust and scale that form in the
engine coolant passages are carried
into the radiator passages by the cir
culation of the coolant. This clogs
the radiator passages and causes over
heating. Rust can be detected by the
appearance of the coolant. If the
coolant has a rusty or muddy appear
ance, rust is present.
A defective thermostat valve that
remains open will cause slow engine
warm-up.

TROUBLE DIAGNOSIS

Engine overheating and slow en
gine warm-up are the two engine
troubles most commonly attributed
to the cooling system.
Loss of coolant and the accumu
lation of rust and scale in the system
are the main causes of overheating.
Coolant loss may be caused by ex
ternal leakage at the radiator, radiator
supply tank, water pump, hose con
nections, heater, and core plugs.
Coolant loss may be caused also by
internal leakage due to a defective
TROUBLE DIAGNOSIS

ENGINE OVERHEATS

ENGINE FAILS
TO REACH NORMAL
OPERATING TEMPERATURE

LOSS OF COOLANT

Insufficient coolant.
Belt tension incorrect,
Radiator fins obstructed.
Thermostat stuck closed.

Thermostat stuck open, or of incorrect heat range.
Temperature sending unit defec-

Leaking radiator or radiator supply tank.
Loose or damaged hose connec
tions.
Water pump leaking.
Cylinder head gasket defective.
Improper tightening of cylinder
head bolts.

Cooling system passages blocked
by rust, scale, or other foreign matter.
Water pump inoperative.
Faulty radiator pressure cap.
Faulty fan drive.

tive causing gauge to indicate low
engine temperature.
Temperature gauge defective not
indicating true engine temperature.

Cylinder block core plugs leaking.
Cracked cylinder head or block,
or warped cylinder head or block
gasket surface.
Radiator pressure cap defective or
wrong type.
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PART 4-1- COOLING SYSTEM MAINTENANCE

fl

GENERAL MAINTENANCE

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 radi
ator cap to avoid injury from escap
ing steam or hot water.
In production, the cooling system
is filled with a new long life coolant.
This coolant protects to 350 below
zero. It will not be necessary to pro
vide special anti-freeze protection ex
cept in areas where temperatures fall
below this level. For year round pro
tection from corrosion and overhear
ing, and for low temperature protec
tion, all coolant added should be
a mixture of 50% FoMoCo coolant
concentrate and water. Use of greater
than a 50-50 concentrate should be
avoided to prevent possible over
heating during warm weather. Do
not mix permanent-type anti-freeze
with the methanol type.
Refer to Group 12 for the recom mended cooling system drain in terval.

cooling system for efficient opera
tion, it will be necessary to use the
pressure flushing method.
Various types of flushing equip
ment are available. If pressure flush
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 reversed direction
of flushing water flow will loosen
sediment more quickly than a steady
flow in the normal direction of
coolant flow.

RUST INHIBITOR
Use FoMoCo Rust Inhibitor after
the cooling system has been cleaned
to prevent additional corrosion or
rust. Rust inhibitor does not remove
rust nor dissolve rust. It is a preven
tive only and not a cleaner.
All anti-freeze sold by reputable
manufacturers contains anti-rust ad
ditive. Therefore, the addition of
rust inhibitor when anti-freeze is used
is not necessary.

CLEANING COOLING SYSTEM

DRAINING AND FILLING THE
COOLING SYSTEM

To remove rust, sludge and other
foreign material from the cooling
system, use either FoMoCo Regular
Cooling System Cleanser or in severe
cases use Heavy Duty Cleanser
Removal of such material restores
cooling efficiency and avoids over
heating.
In severe cases where cleaning
solvents will not properly clean the

To drain the radiator, open the
drain cock located at the bottom
corner of the radiator. Drain the
cylinder block by removing the 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. Disconnect the heat
er outlet hose at the water pump, to

U

4-3

Bi 196-A

FIG. 1 -Typical

Cylinder Block

Drain Plug

bleed or release trapped air from the
system. Fill the system until the
coolant begins to flow from the
heater outlet hose, then connect the
heater outlet hose. Operate the en
gine until normal operating tempera
ture has been reached and add more
coolant to fill the radiator supply
tank. After the initial fill, the coolant
level will drop approximately 1
quart after the engine has been op
erated about 20 minutes at 2000
rpm. This is due to the displacement
of entrapped air.

FIG. 2-Radiator Supply Tank

RADIATOR, HOSES, AND THERMOSTAT

RADIATOR REPLACEMENT
1. Drain the cooling system.
2. Remove the radiator fan guard
3. Disconnect the radiator upper
and lower hoses at the radiator.
4. Disconnect the oil cooler inlet
and outlet lines at the radiator.
5. Remove the radiator upper and
lower support bolts, then remove the

radiator. The radiator supply tank
need not be removed unless required.
If a new radiator is to be installed,
remove the drain cock from the old
radiator and install it on the new
radiator.
6. Position the radiator in the
chassis and install and tighten the
support bolts.

7. Connect the oil cooler inlet and
outlet lines.
8. Connect the radiator upper and
lower hoses.

9. Install the radiator fan guard.
10. Close the drain cock. Fill and
bleed the cooling system. Operate the
engine and check for coolant leaks
and the transmission oil cooler lines
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GROUP 4- COOLING SYSTEM

for leakage. Check the transmission
fluid level.

tern. Check for leaks and proper
coolant level after the engine has
reached normal operating temperature.

RADIATOR SUPPLY TANK
REPLACEMENT
1. Drain the cooling system so
that the coolant level is below the
radiator supply tank. Disconnect the
radiator upper hose at the radiator
supply tank Fig. 2.
2. Remove the supply tank retain
ing screws. Remove the supply tank.
Remove the thermostat and gasket
from the supply tank.
3. Remove all the gasket material
from the mounting surfaces of the
supply tank and the intake manifold.
Coat a new supply tank gasket with
sealer, then position the gasket on
the intake manifold opening. The
supply tank gasket must be pósi
tioned on the manifold before the
thermostat is installed.
4. Install the poppet-type thermo
stat in the manifold opening with
the copper pellet or element toward
the engine. Install the cartridge-type
thermostat with the word "TOP"
toward the top of the engine and the
valve end of the thermostat facing
outward. If the thermostat is im
properly installed, it can cause a
retarded flow of coolant.
5. Position the supply tank against
the manifold, then install and torque
the retaining screws to specifications.
If a new tank is installed, remove
the overflow hose from the old tank
and install it on the new tank.
6. Connect the radiator upper
hose. Fill and bleed the cooling sys

D

RADIATOR HOSES
Radiator hoses should be replaced
whenever they become cracked.
1. Drain the radiator, then loosen
the clamps at each end of the hose
to be removed. Slide the hose off the
radiator connection and the radiator
supply tank connection upper hose
or the water pump connection lower
hose.
2. Position the clamps on each
end of the hose. Slide the hose on the
connections. Tighten the clamps
firmly. Make sure the clamps are
beyond the bead on the connections.
.Fill the radiator with coolant. Oper
ate the engine for several minutes,
then check the hoses and connec
tions for leaks. Check for proper
coolant level after the engine has
reached normal operating tempera
ture.

THERMOSTAT
The engine is equipped with a pop
pet-type thermostat or a spring
cartridge-type thermostat. Both types
are mounted inside the thermostat
housing at the radiator supply tank
mounting surface.
The thermostat used in production
is for use with water or permanent
type anti-freeze. A thermostat is also
available for use with non-perma
nent-type anti-freeze or water. For

operating temperatures, refer to
specifications.
Do not attempt to repair the ther
mostat. It should be replaced if it is
not operating properly.
To remove or install the thermo
stat, refer to "Radiator Supply Tank
Replacement."
THERMOSTAT TEST

1. Insert a piece of 0.003-inch
feeler stock ½-inch wide under the
opening sleeve of the poppet-type
thermostat or under the valve of the
cartridge-type thermostat. Suspend
the thermostat, by the feeler stock,
in a large container of water so that
it is completely suFnerged, and 1
to 2 inches from the bottom.
Suspension of the thermostat in
this manner will give an accurate
indication when the sleeve starts to
open. The thermostat will drop off
the feeler stock when the sleeve starts
to open. If the thermostat will not
stay on the feeler stock when it is
first inserted, discard the thermostat.
2. Suspend a thermometer in the
water so that the bulb is at the same
level as the thermostat element. Heat
the water slowly, and stir it frequently
to normalize the temperature. If the
sleeve or valve opens at a tempera
ture of more than 5° below the
start-to-open specification, or if the
sleeve or valve does not open at a
temperature of more than 5° above
the start-to-open specification, re
place the thermostat. The sleeve or
valve should open to a minimum of
0.26 inch from its seat in boiling
water. If the sleeve or valve will not
open this far, replace the thermostat.

FAN AND BELTS

The fan is mounted on a hub which
is pressed on the water pump shaft.
One belt drives the water pump, fan,
and generator.

FAN REPLACEMENT
The fan is bolted to the hub by
four cap screws and lock washers.
The screws used to fasten the fan
also retain the water pump pulley.

On engines not equipped with a
variable speed fan drive, a pulley-tofan spacer is used.
1. Remove the fan guard. Re
move the screws and lock washers
retaining the fan and spacer. Re
move the fan and spacer.
2. Hold the fan against the pulley
and spacer. Install the lock washers
and screws. Install the fan guard.

FAN BELTS
The fan belts should be properly
adjusted at all times. Loose belts
cause improper generator, fan, and
water pump operation. A belt that is
too tight places a severe strain on the
water pump and the generator bear
ings.
BELT TENSION

1. Install the belt tension tool
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PART 4-1
T62L-8620-A on the drive belt and
check the tension following the in
structions furnished by the tool
manufacturer Fig. 3.

-

COOLING SYSTEM MAiNTENANCE

TooI-T62L.8620.A

2. If adjustment is necessar
loosen the generator mounting bolts
and the generator adjusting arm
bolt. Move the generator toward or
away from the engine until the cor
rect tension is obtained. Tighten
the generator adjusting arm bolt and
the mounting bolts, before checking
the tension.
1. Disconnect the power steerirL
pump bracket from the water pump
and remove the drive belt. Wire th
power steering pump assembly to th
left side of the car in a position th.

0

2. Loosen the generator mounting
bolts and the generatbr adjusting arm
bolt. Move the generator toward the
engine. Remove the belts from the
generator and crankshaft pulleys, and
lift them over the fan.
INSTALLATION

1. Place the belts over the fan.
Insert the belts in the water pump
pulley, crankshaft pulley, and gen
erator pulley grooves. Adjust the
belt tension.

FIG.

REMOVAL

3-Drive Belt Tension

will prevent the oil from draining
out.
On a car with an air conditioner,
remove the compressor drive belt.

2. On a car with an air condi
tioner, install and adjust the drive
belt.
3. Install the power steering pump
drive belt and attach the pump
bracket to the water pump. Adjust
the drive belt tension.

VARIABLE SPEED FAN DRIVE

The variable speed tan drive EL
4 is a fluid coupling which use’
silicone oil. The input side of tt
coupling is attached to the waiL
pump hub and the fan is attacht.
to the output side.
FAN DRIVE

bi-inetallic strip located at the front
of the fan drive. The bi-metallic strip
bows outward with an increase in
surrounding temperature and allows
a piston to move outward. The piston
opens a valve regulating the flow of
silicone oil 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 radiator becomes
hotter the fan speed increases and
as the temperature decreases the fan
slows down.

strip toward the fan drive body so
that it clears the retaining bracket.
Then push the strip to the side so
that the opposite end of the strip will
spring out of the bracket Fig. 4.
3. Remove the control piston.
CLEANING AND INSPECTION
Check the control piston for free
movement in the coupling. If the
control piston sticks, remove the
piston and clean it with emery cloth.
If the piston continues to stick or
is damaged, replace it. The new pis
ton must be the same length as the

REMOVAL

FIG.

4-5

BI-METALLIC STRIP

1. Remove the radiator fan guard.
2. Remove the nuts retaining the
fan drive to the water pump hub.
Remove the fan drive and fan as an
assembly.

4-Fan Drive

INSTALLATION

OPERATION
Fan speed is automatically regu
lated by the variable speed tan dr
through the torque-carrying cap
ity of the silicone oil. The mor
silicone oil in the coupling the gre
er the fan speed and the less silic
oil the slower the fan speed
The amount of silicone oil enEL
ing the coupling is controlled h

1. Position the fan drive and fan
to the water pump hub. Install and
tighten the retaining nuts.
2. install the radiator fan guard.
DISASSEMBLY

1. Remove the fan.
2. Remove the bi-nietallic strip
Fig. 5 by pushing one end of the

FIG.

5-Fan Drive Assembly
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fan drive assembly. Bi-metallic strips
are not interchangeable.
After the fan drive is assembled,
clean the drive with a clean cloth
and solvent. The fan drive should not
be dipped in any liquid.

CONTROL
PISTON

ASSEMBLY
The variable speed fan drive as
sembly is shown in Fig. 6.

FIG. 8-Fan

Drive Assembly

original piston. Therefore, check the
length of the new piston with the
original piston using a micrometer
or calipers.
Check the bi-metallic strip and if

4-8

1. Install the control piston Fig.
7 so that the projection on the end
of the piston will contact the bi
metallic strip.
2. Install the bi-metallic strip with
the identification stamp "B-i" fac
ing the fan drive.

FIG.

1-Control Piston Installed

3. Install the fan.
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WATER PUMP
OVERHAUL
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Removal and Installation.. 4-7
Disassembly and Assembly. 4-8

2

REMOVAL AND INSTALLATION

The water pump has a sealed beai ing integral with the water pump

4. Disconnect the radiator lower
hose and heater hose at the water

from the mounting surfaces of the

shaft. The bearing requires no lubn

pump.

water pump and the cylinder block.

cation. The hole in the water pump

2. Remove all the gasket material

Position new gaskets, coated on both
5. Loosen the fuel pump assembly

housing is a bleed hole to allow water
that may leak past the seal to he

retaining bolts and slide the fuel

thrown out by the slinger. This is not

pump out of the bolts one inch for

a lubrication hole.

access to the water pump lower left
retaining bolt.

sides with sealer, on the cylinder
block, then install the pump.
3. Position the water pump by
pass hose front clamp. Install the
generator mounting bracket to the

6. Remove the generator bracket

REMOVAL

retaining bolt at the water pump.
1. Drain the coQling system.

Loosen the generator bracket retain

pump, then tighten the generator
mounting bracket bolt at the cylinder
block.

ing bolt at the cylinder block and
2. Disconnect the power steering
pump bracket from the water pump

move the bracket away from the

4. Position the fuel pump assem

water pump.

bly and tighten the retaining bolts.

power steering pump assembly to the
left side of the car in a position that

7. Looseri and move, the water
pump by-pass hose front clamp to

and heater hose.

will prevent the oil from draining
out.

the rear. Remove the bolts retaining
the water pump to the block, and re

and remove the drive belt. Wire the

On a car with an air conditioner.
remove the compressor drive belt.

gaskets.

6. Position the fan belts over the
pulleys and install the generator ad
justing arm bolt at the generator. Ad
just the tension and tighten the gen

3. Remove the generator adjust
ing arm bolt at the generator and
loosen the adjusting arm bolt at the
water pump. Loosen the two gen
erator mounting bolts at the bracket.
Move the generator inward and

move the water pump assembly and

5. Connect the radiator lower hose

8. Remove the generator adjust
ing arm retaining bolt and remove
the arm from the pump.

erator adjusting arm bolts, and the
mounting bolts at the bracket.
7. On a car with an air condi
tioner, install and adjust the drive

INSTALLATION

belt.

1. Install the generator adjusting
arm, fan, spacer, and pulley on the
water pump.

Install the power steering pump
drive belt and attach the pump
bracket to the water pump. Adjust

re

move the fan belts. Remove the fan,
spacer, and pulley.
On engines equipped with a vanable speed fan drive, remove the
nuts retaining the fan drive to the
water pump hub. Remove the fan

the drive belt tension.
On engines equipped with a vari
8. Fill and bleed the cooling sys
tem. Operate the engine until nor

drive and fan as an assembly and

able speed fan drive, position the
pulley, fan drive and fan on the
water pump hub. Install the retain

the water pump pulley.

ing nuts.

reached, then check for leaks.

mal operating temperature has been
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DISASSEMBLY AND ASSEMBLY

DISASSEMBLY
1. Remove the back plate and gas

SEAL

SHAFT AND
BEANG

ket from the water pump. Remove
the hub from the impeller shaft

4

SLINGER
.‘

Fig. 1.
2. Position the pump on an arbor
/

press and press the shaft off the im

IMPELLER

peller and out of the housing Fig. 2.
3. Press out the pump seal Fig. 3.

GASKET
PUMP BODY

HUB

GASKET
B1199.B

FIG. 4-Water Pump Assembly

ASSEMBLY
The water pump assembly is shown
in Fig. 4.

from the mounting faces of the pump

1. Remove

all

gasket material

5. Replace the impeller if it is
worn or damaged. Coat the seal rub

and the block.

bing face of the impeller lightly with

Tool-7675-N

FIG.

1-Hub Removal

Arbor
Press Ram

-e-$

*_S
I

Drift
SMALLER DIAMETER
THAN SHAFT

2. Install the new slinger on the

grease. Press the shaft into the im

new bearing and shaft assembly fur

peller Fig. 8. Press the shaft into

nished in the repair kit Fig. 5. Lo
cate the slinger in the same relative

the impeller until the pump housing

position as the slinger on the old

ring. If excessive pressure is exerted

shaft.

on the shaft after the rear face of

3. Apply a light film of waterproof

lightly touches the face of the adapter

the housing contacts the adapter

sealer on a new seal and press the
seal into the housing Fig. 6.
4. Coat the bearing outer diameter

II.

lightly with grease. Press the shaft
and bearing into the pump housing

ToolT52L.850 7-DAD
Detail 16

Fig. 7.
Arbor
Press Ram

I
.,J-DAD. Detail 16

FIG. 2-Shaft

FIG.

Removal

6-Seal Installation

ToolT58P.8501.A

FLANÔE END
OF SLINGER

FIG. 3-Seal

Removal

FIG.

-

ToolT52L.850 1-DAD
Detail 18

5-Replacing Slinger

FIG.

7-Shaft Installation
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ring, the pump bearing wifi be dam
aged. Impeller to pump housing
clearance is as shown in the speci
fications.
PUMP SHAFT
Adapter RingT57L-8512.A

Arbor Press Ram
-

6. Tighten the set screw in the
bottom of the fixture plate until the
screw touches the end of the shaft.
Position the fan hub over the shaft

T52A

and press it into place, holding the

Tool-T52L-8501-DAC
Detail 21

specified distance from the housing
mounting face to the front face of
the hub Fig. 9.
7. Coat a new back plate gasket
IMPELLER

FIG.

Bi 206-A

8-Impeller Installation

ADJ... - - ,.f SCREW L.
PLATE TO TOUCH SHAFT

FIG. 9-Hub Installation

B1 207-C

with sealer. Install the back plate and
gasket.
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SPECIFICATIONS

WATER PUMP, DRIVE BELTS, AND
THERMOSTATS

WATER PUMP, DRIVE BELTS, AND
THERMOSTATS Continued
DRIVE BELT TENSION ContInued

WATER PUMP DRIVE ARRANGEMENT

390-Dual belts drive water pump, fan, and generator
WATER PUMP TO ENGINE RATIO

390

0.90:1

PULLEY OR PULLEY HUB TO WATER PUMP HOUSING FACE
DIMENSION

Between Water Pump and Air Conditioner Pulley
390
New 120-150
*Used 90-120
Between Crankshaft and Power Steering Pulley
390
New 120-150
tUsed 90-120
eBelt operated for a minimum of 10 minutes is considered
a used belt.

390-7. 569 inches from front face of pulley hub.
THERMOSTAT 390 ENGINE
IMPELLER TO HOUSING CLEARANCE

0.070-0.080 inch*

390
eTo housing cover mounting surface.

DRIVE BELT TENSION

Between Generator and Water Pump Pulley
Right Side
390
New 100-130
*Ud 80-110

Low Temperature
Opens °F
Fully Open
High Temperature
Opens °F
Fully Open

155°-162°
182°
174°-181°
201°

COOLING SYSTEM CAPACITY
STANDARD

390
*Add 1 quart extra for heater.
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FIG. 1 -Cruise-O-Matic Transmission
TRANSMISSION MODEL

ENGINE DISPLACEMENT

DETAIL CHANGES

Fig. 1 identifies the Cruise-O
Matic transmission used with the 390
V-8 engine. The identification tag
Fig. 2, attached by an oil pan bolt,
includes the model prefix and suffix,
as well as a service identification
number and date code. The service
identification number indicates
changes to service details which af
fect interchangeability when the

MFR. DATE CODE
Dl 252-B

FIG.

2-Cruise-0-Matic Identification Tag

transmission model is not changed.
For interpretation of this number,
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PART 5-1 DESCRIPTION AND OPERATION
-

see the Master Parts Catalog.
The tag must be kept with the in-

fl

moved during disassembly, reinstall
it on the same unit.

TORQUE CONVERTER

The hydraulic torque converter
Fig. 3 consists of an impeller
pump, a turbine, and a stator. All
these parts are enclosed and 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
stator. This flow produces a maximum torque increase of about 2
1
when the turbine is stalled. When
enough torque is developed by the engine and impeller, the turbine begins
to rotate, turning the turbine shaft.
The converter torque multiplica
tion gradually tapers off as turbine
speed approaches impeller speed, and
it becomes 1 to 1 when the turbine
is being driven at 9/10 impeller
speed. This is known as the "coupling
point."
When the turbine is rotating at less
than 9/10 impeller speed, the con-

0

dividual transmission it was originally installed on. If the tag was re-

verter is multiplying torque. The fluid
leaving the turbine blades strikes the
front face of the stator blades. These
blades are held stationary by the ac
tion of a one-way clutch Fig. 3 as
long as the fluid is directed against the
front face of the blades.
When the turbine rotates faster
than 9/10 impeller speed, the con
verter no longer multiplies torque.
The fluid is directed against the back
face of the stator blades. As the oneway clutch permits the stator to ro
tate only in the direction of impeller
rotation, the stator begins to turn
with the impeller and turbine. The
converter operates as an efficient
fluid coupling as long as the turbine
speed remains greater than 9/10 im
peller speed.
A constant flow of fluid into and
out of the converter is maintained.
Some of the fluid coming out of the
converter is forced through a cooler
located in the radiator tank.

TURBINE

D1004-A

FIG. 3-Cross-Section of Typical
Torque Converter

PLANETARY GEAR TRAIN, CLUTCHES, BANDS, AND SERVOS

The compound planetary gear train
transmits power from the torque con
verter turbine shaft to the transmis
sion output shaft. Hydraulic clutches
and servo-operated bands drive or
hold certain gears to provide the
various transmission output ratios

spring which acts as a lever to lock
the drive and driven plates together.
When the clutch is applied, the pri

mary sun gear is locked to and driven
by the turbine shaft. The piston is re
turned to the release position by the

PLANETARY GEAR TRAIN
The planetary gear train consists
of a primary sun gear, secondary sun
gear, primary and secondary pinions
which are held in a common carrier,
and an internal gear to which the
transmission output shaft is attached
Fig. 4.

FRONT CLUTCH
The front clutch drive plates Fig.
5 are connected to the turbine shaft
through the front clutch drum, The
driven plates are connected to the
primary sun gear shaft.
The front clutch is operated by
fluid pressure against the clutch pis
ton. The piston moves against a disc

FIG. 4-Planetary Gear Train
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/

DRIVE
PLATES

DRIVEN
PLATES

/

PRIMARY
SUN GEAR

DRIVE PLATES

D1007-A

FIG. 5-Front and Rear Clutches
disc spring when the fluid pressure
is removed Fig. 5.
In neutral, the front clutch drum
and steel plates are being driven while
the bronze plates are stationary. In
reverse, the clutch is not applied,
since the steel and bronze plates must
rotate in opposite directions.

REAR CLUTCH
The rear clutch Fig. 5 is operated
by fluid pressure against the clutch
piston. Movement of the piston com
presses the release spring and locks
the multiple-disc clutch. The rear
clutch drive plates are splined to the
front clutch drum and the driven
plates are connected to the rear clutch
drum and secondary sun gear. When
the rear clutch is applied in the re
verse and third gear ratios the sec
ondary sun gear is driven. The piston
is returned to the released position by
the release spring Fig. 5.
In neutral, the rear clutch bronze
plates are being driven while the steel
plates are free. In second gear, the
bronze plates are driven, but the steel
plates are held stationary. In first
gear, the bronze plates are driven
clockwise at engine speed while the
steel plates are driven counterclock
wise.

0

CONTROL
PRESSURE LINE

FIG.

ACCUMULATOR
PISTON
D1135-A

6-Typical Front Servo

FRONT BAND AND SERVO
One end of the front band, which
encircles the rear clutch drum, is an
chored to the transmission case, and
the other end is connected to the
front servo.
Fluid pressure moves the front
servo piston against the inner end of
the front servo actuating lever. Force
is transmitted through a strut between
the outer end of the lever and the
end of the band to tighten the band
around the rear clutch drum. Under
certain conditions, the servo is re
leased by directing fluid pressure to
the opposite side of the piston, as
sisted by release spring force.
An accumulator piston in the front
servo operates with the apply piston
to cushion band application. Fluid
pressure is exerted against both the
apply piston and the accumulator pis
ton at the same time. However, the
apply piston offers less resistance to
the pressure than the accumulator
piston, and rapidly moves to start
band application Fig. 6.
When the fluid pressure overcomes
the resistance of the accumulator pis
ton, this piston is forced to move.
Now, both pistons offer equal resist
ance to the pressure, and both con
tinue to move more slowly to cushion
final band application.

Dl 009-A

FIG. 1-Rear Servo
REAR BAND AND SERVO
The rear band fits around the plan
etary gear drum. One end of the
band contacts the end of the band
adjusting screw, and the other end
connects to 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 large piston.
Fluid pressure against the large
piston flows through a check valve to
work against the mall piston, which
has low pressure resistance from the
spring force of the rear band and
whatever friction is in the servo lever
and band struts. At a low apply pres
sure and small volume of fluid flow,
the small piston moves and tightens
the rear band on the pinion carrier.
When the apply pressure builds 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 the
apply force of the large piston is
added to that of the small piston.
With full band application, the
trapped fluid can bleed out through
an orifice, allowing the small piston to
bottom on the large piston.

POWER FLOWS

Table 1 lists the ratios obtained
through the various power flows.

POWER FLOW-NEUTRAL
When the transmission is in neutral
Fig. 8, no gears are held or driven,
and no power is transmitted to the
output shaft.

POWER FLOW-FIRST GEAR, L
In first gear when the selector lever
is at L, the primary sun gear is driven
and the pinion carrier is held by the
rear band Fig. 8. Power is trans..
mitted to the primary pinions, the
secondary pinions, and the internal
gear, driving the internal gear in the

same direction as the primary sun
gear. The secondary sun gear turns
free in the reverse direction and has
no effect on the gear train.

POWER FLOWFIRST GEAR, Dl
In first gear at the Dl selector
lever position, large dot on the shift
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DESCRIPTION AND OPERATION
FRONT CLUTCH
APPLIED

NEUTRAL

REAR BAND
APPLIED

FIRST GEAR, L

REAR BAND
RELEASED

RELEASED
FIRST GEAR, Dl

RELEASED

SECOND GEAR
REAR CLUTCH

POWER FLOW

REAR BAND

-

ROTATION
Dl 136-A

FIG.

8-Power Flows

selector dial indicator the pinion
carrier is held against rotation by the
one-way clutch instead of by the ‘eai
band Fig. 8. First gear at Dl is the
only gear that uses the one- ay
clutch.

holding the secondary sun gear 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 around with them.

and driven as a unit Fig. 8. There
fore, the pinions cannot rotate and
the entire planetary train revolves as
a unit, which causes the output shaft
to rotate at the same speed as the
turbine shaft.

POWER FLOW-SECOND GEAR

POWER FLOW-THIRD GEAR

POWER FLOW-REVERSE GEAR

Second gear ratio is obtained by
driving the primary sun gear and

In third gear, the primary and sec
ondary sun gears are locked together

Reverse gear is obtained by driv
ing the secondary sun gear and hold-

"This publication contains material that is reproduced and distributed under a license to Detroit Iron from Ford Motor Company. No further reproduction
or distribution of the Ford Motor Company material is allowed without the express written permission of Ford Motor Company."

5-6

GROUP 5- CRUISE-O-MATIC TRANSMISSION

ing the pinion carrier Fig. 8. The
secondary pinions drive the internal
gear in the reverse direction. The pri
mary sun gear and the primary pinions rotate freely and have no effect
on the gear train.

POWER FLOW-.
PARK POSITION

Ratios

Gear

Selector
Lever
Position

Clutch
Applied

Band
Applied

Neutral

N

None

None

-

Drive
Large Dot
or L

Front

Rear*

2.40

Second

Drive

Front

Front

1.47

Third

Drive

Front and Rear

None

1.00

Reverse

R

Rear

Rear

2.00

First

When the selector lever is in the
P park position, the parking pawl
engages the external teeth on the in
ternal gear to lock the internal gear
and output shaft to the case. This
locks the rear wheels to prevent
movement of the car.

0

TABLE 1 -Cruise-0-Matic Gear

I

Gear
Ratio: I

*In first gear Drive, the planet carrier is held against rotation by the one-way
clutch.

HYDRAULIC CONTROL SYSTEM OPERATION

PRESSURE PUMPS
The front pump, driven by the
converter impeller, delivers fluid
pressure to the hydraulic control sys
tem whenever the engine runs. The
rear pump, driven by the transmis
sion output shaft, delivers fluid pres
sure to the control system when the
car moves forward.
Bcth pumps deliver fluid pressure
to the control pressure regulator and
control valve body. A regulated con
trol pressure is available at the con
trol valve body whenever the engine
is running or the car is moving for
ward above approximately 15 mph.

CONTROL PRESSURE AND
COMPENSATOR PRESSURE
Control pressure is regulated by
the spring-loaded control pressure
regulator valve Fig. 9. It is adjusted
to engine torque, road speed, and
selector lever position.
To accomplish this, compensator
pressure under various conditions is
adjusted by throttle pressure engine
torque, governor pressure road
speed, or selector lever position.
Compensator pressure, in turn, ad
justs control pressure.
In the P, R, and L selector lever
positions, the compensator valve is
locked-out by rear servo apply pres
sure. In these positions, control pres
sure is regulated by the regulator
valve spring and engine speed.

CONVERTER PRESSURE
Like control pressure, converter
pressure is regulated by the converter
pressure regulator valve spring and
is adjusted to driving conditions by

compensator pressure and selector
lever positions.

THROTTLE PRESSURE
Throttle pressure adjusts the trans
mission operation to engine torque.
Throttle pressure is produced from
control pressure by the throttle valve.
The throttle valve is controlled by
a spring-loaded vacuum diaphragm
unit mounted on the rear of the
transmission case Figs. 1 and 9.
The vacuum diaphragm is actuated
by the engine intake manifold
vacuum, working against spring pres
sure. When the vacuum is higher
than 16-13.7 inches Hg, the dia
phragm moves against the spring
pressure and moves the push rod
away from the throttle valve to cut
off the throttle pressure. As the en
gine throttle is advanced, manifold
vacuum will fall below 16-13.7
inches Hg. As the vacuum drops,
the spring loaded diaphragm moves
the push rod to open the throttle
valve and increase the throttle pres
sure.

THROTTLE PRESSURE
BOOST VALVE
To compensate for the slight mani
fold vacuum changes with throttle
movements beyond about 50° carbu
retor valve opening, a throttle pres
sure boost valve comes into opera
tion. At 51 psi throttle pressure, the
spring-loaded boost valve Fig. 9
comes into balance. Throttle pressure
below 51 psi cannot move the boost
valve against spring force plus throt
tle pressure force acting at the boost
valve plug. Below 51 psi, therefore,
throttle pressure will flow through

the boost valve without interference.
Throttle pressures above 51 psi
will move the boost valve to the left
Fig. 9. This movement will first cut
off throttle pressure flow to the shift
valves and coasting control valve,
and it will then open a passage to
permit the new boosted throttle pres
sure to flow to the shift valves and
the coasting control valve. Throttle
pressure will continue to work
against the right-hand end of the
boost valve. For each pound of in
crease in throttle pressure above 51
psi, the boosted throttle pressure will
increase about three pounds.

GOVERNOR PRESSURE
Governor pressure is produced
from control pressure by the valve in
the governor body which rotates at
output shaft speed.
The governor valve is a balanced
valve. It is balanced between cen
trifugal force acting on the governor
valve plus governor spring force and
governor pressure force Fig. 9.
Governor pressure is, therefore, pro
portional to road speed.

TRANSITION VALVE
The transition valve controls the
front servo apply pressure flow.
In the Dl range, the transition
valve blocks front servo apply pres
sure flow, until the 1-2 valve is closed
by governor pressure.
In the D2 range, small dot to the
right of N the transition valve per
mits front servo apply pressure to
flow through it at all times.

1-2 SHIFT VALVE
The 1-2 shift valve controls the
1-2 upshift in the Dl range. On the
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FIG. 9-Hydraulic Control System-Neutral Position
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2-1 downshift, either manual shift
to L or kickdown, the 1-2 shift valve
controls the shift only within the
road speed range permitted by the in
hibitor 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
pressure is opposed by spring force
plus reduced throttle and reduced
boosted throttle pressures, and con
trol pressure.

REAR SERVO
LOCKOUT VALVE
The rear servo lockout valve
blocks control pressure flow to the
rear servo rear servo apply pressure
in the Dl and D2 ranges.

SHIFT VALVE
PLUG PRESSURE
Before throttle pressure or boosted
throttle pressure is admitted to the
front face of the 2-3 shift valve, it
must open a passage past the springloaded shift valve plug.
Approximately 20 psi throttle
pressure is required to move the plug
against its spring far enough to open
the passage. Once past the plug,
throttle pressure will work on the
spring end of the plug and exert a
force to cut off throttle pressure flow
past the plug. In this case, the plug
becomes a balanced valve, wherein,
the plug is balanced between throttle
pressure force on the one end and
spring force plus throttle pressure
force on the other end. The pressure
past the plug will, therefore, be re

duced.

closed by governor pressure. Under
various driving conditions, governor
pressure is opposed by spring force
plus control pressure.

3-2 COASTING
CONTROL VALVE
The 3-2 coasting control valve op
erates in the front servo release pas
sage.
During a 3-2 closed-throttle down
shift in D2 range, the valve is posi
tioned by its spring so that front
servo release pressure must exhaust
slowly through an orifice. This slow
exhaust of release pressure provides
a slow front band application.
During a partial-to-full throttle 3-2
downshift, the 3-2 coasting control
valve is positioned by throttle pres
sure or boosted throttle pressure so
that front servo release pressure can
exhaust rapidly to provide a rapid
front band application.

DOWNSHIFT VALVE
The downshift valve is in the con
trol valve upper body. The inner
downshift lever contacts one end of
the spring-loaded down-shift valve.
Control pressure is directed to a
land of the valve. Linkage is connect
ed between the accelerator pedal and

the downshift lever. The downshift
valve is moved to open a passage to
direct control pressure to the shift

valves and the inhibitor valve, when
the accelerator pedal is depressed
through the detent Fig. 9.

CONTROL VALVE
pressure passage between the 2-3

valve is held in its rest closed posi

valve and the front servo. A check
valve is installed parallel with the
downshift valve in the same passage
so that release pressure flow to the

tion by springs. It is opened by gov

servo by-passes it.

ernor pressure. Under various driv
ing conditions, governor pressure is

The downshift valve controls the
rate of front servo release pressure
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
speeds about 25 mph. It also elimi
nates the possibility of a tie-up dur
ing the same shift at higher speeds
50 mph and more.

The 2-3 shift valve controls the 2-3
upshift and the 3-2 downshift. The

opposed by spring force plus throttle

or boosted throttle pressures, and
control pressure.
INHIBITOR VALVE
The inhibitor valve prevents a 2-1
downshift, either manual or kickdown, at excessive road speeds.
The inhibitor valve is held in its
rest open position by a spring. It is

The manual valve at N selector
lever position blocks the fluid flow to
both clutches and both bands. With
no fluid pressure in the clutches or
servos, the clutches and bands are
released by spring pressure, prevent
ing power being transmitted to the
transmission output shaft.
Neutral operation of the transmis
sion keeps control pressure up to its
proper value, maintains a full torque
converter, lubricates the transmission,
and maintains a flow of fluid through
the cooling system.

HYDRAULIC CONTROL
SYSTEM-Di, FIRST GEAR
When the selector lever is moved
from N to Dl, the manual valve
opens three passages to control pres
sure. From left to right Fig. 9,
the first passage admits control pres
sure to supply the 2-3 valve and close
the rear servo lockout valve. The sec
ond passage admits control pressure
to apply the front clutch, supply the

governor and transition valve. The
third passage admits control pressure

to 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. Counterclockwise rotation
at the pinion carrier is prevented by
the one-way clutch. With the front
clutch applied and the pinion carrier
held, the transmission is in first gear.

3-2 DOWNSHIFT
The 3-2 downshift control valve
operates in the front servo release

2-3 SHIFT VALVE

HYDRAULIC CONTROL
SYSTEM-NEUTRAL

HYDRAULIC CONTROL
SYSTEM-Dl, SECOND GEAR
The 1-2 shift occurs when gov
ernor pressure force on the 1-2 shift
valve overcomes shift 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 pressure to apply
the front band.
The front clutch remains on, and
the front band applies to put the
transmission in second gear.
HYDRAULIC CONTROL
SYSTEM-D 1, THIRD GEAR
The 2-3 shift occurs when govern
or pressure force overcomes spring
and shift plug pressure force at the
2-3 shift valve. When the shift valve
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opens, control pressure flows through

it to apply the rear clutch and release
the front band. With both clutches
applied, the transmission is in third
gear.

HYDRAULIC CONTROL
SYSTEM-D2, SECOND GEAR
When the manual valve is at the
D2 selector lever position, control
pressure to the 1-2 shift valve is cut
off. This condition permits control
pressure to flow through the transi
tion valve to apply the front band.
With the front clutch and the front
band applied, the transmission oper
ates in second gear.

HYDRAULIC CONTROL
SYSTEM-D2, THIRD GEAR
Operation in D2 range, third gear
is the same as in Dl range, third gear

except that the closed throttle down-

-
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shift is from third to second in D2
instead of from third to first as in Dl.

HYDRAULIC CONTROL
SYSTEM-L, FIRST GEAR

HYDRAULIC CONTROL
SYSTEM-Dl AND D2,
3-2 KICKDOWN

In L range, first gear, control pres
sure is directed by the manual valve
to apply the front clutch and rear
band. Control pressure is also direct
ed by the manual valve to lock the
1-2 and 2-3 shift valves in their closed
positions. Since neither shift valve
can move, the transmission will stay
in first gear regardless of throttle po
sition or road speed.

When the accelerator pedal is de
pressed through the detent, the down
shift valve opens a passage that ad
mits control pressure behind the 2-3
shift plug to oppose governor pres
sure. If the transmission is in high
and road speed is below 56-64 mph,
the 2-3 valve will be forced closed
against governor pressure. When the
2-3 valve closes, control pressure
which has been applying the rear
clutch and releasing the front band
is exhausted. The apply pressure
that was in the front servo in third
gear is now free to apply the front
band. As soon as the front band ap
plies, the transmission is in second
gear.

HYDRAULIC CONTROL
SYSTEM-REVERSE
When the manual valve is shifted
into reverse, control pressure is di
rected to apply the rear clutch and
rear band. Governor supply pressure
is cut off by the manual valve; hence,
the transmission cannot shift auto
matically.
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LUBRICATION

TRANSMISSION FLUID
RECOMMENDATIONS
Ford Automatic Transmission
Fluid C1AZ-19582-A is recom
mended for use in Cruise-O-Matic
transmissions. Substitute fluids or oils
may affect the operation of the trans
mission.
Oil-soluble red dye, useful in de
tecting transmission fluid leaks, can
be added to the fluid without harmful
effects to the transmission.

TRANSMISSION FLUID
LEVEL CHECK
The transmission fluid level should
be checked at 6000-mile intervals.
1. Make sure the car is standing
level, and then firmly apply the park
ing 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 engine
reaches its normal operating tem
perature. When the engine is warm,
slow it down to normal idle speed.
3. Shift the selector lever through
all positions, and place the lever at P.
4. Clean all dirt from the trans
mission fluid dipstick cap before re
moving the dipstick from the filler
tube.

fl

1
2

5. Pull the dipstick out of 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 fluid through the filler
tube to raise the fluid level to the F
full mark on the dipstick. Do not
overfill.

TRANSMISSION FLUID
DRAIN AND REFILL
PROCEDURE
Normal maintenance and lubrica
tion requirements do not require
periodic automatic transmission fluid
changes.
If a major failure has occurred
within the transmission such as a
clutch, band, or bearing, the trans
mission will have to be removed for
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. Start the engine; shift the
selector lever as in step 7 below;
check and add fluid as necessary.
The following procedure is to be
used when a partial drain and refill
is performed due to a front band
adjustment or minor service.
1. Disconnect the fluid filler tube
from the transmission oil pan.

2. When the fluid has stopped
draining from the transmission and
converter, remove and thoroughly
clean the oil pan. If the filter is
clogged or a clutch or band has failed,
the filter must be replaced. It cannot
be cleaned. Discard the oil pan gas
ket.
3. Place a new gasket on the oil
pan; install the filter and pan on
the transmission.
4. Connect the filler tube to the oil
pan, and tighten the fitting securely.
5. Add 3 quarts of fluid to the
transmission through the filler tube.
6. Run the engine at idle speed
for about 2 minutes, and then at
fast idle speed about 1200 rpm
until it reaches its normal operating
temperature. Do not race the engine.
7. Shift the selector lever through
all the positions, place it at P, and
check the fluid level. If necessary, add
enough fluid to the transmission to
raise the level to the F full mark
on the dipstick. Do not overfill.

THROTTLE AND DOWNSHIFT
LINKAGE
Lubricate the throttle linkage with
engine oil. Lubricate the lower
pivot point of the downshift rod with

low

CIAZ-19590-A moly lube ball joint
grease.

CONTROL LINKAGE ADJUSTMENTS

The transmission control linkage
adjustments should be performed in
the order in which they appear in
this section of the manual.

2. Run the engine at normal idle
speed. If the engine is cold, run the
engine at fast idle speed about 1200
rpm until it reaches normal operat
ing temperature. When the engine is

THROTTLE AND DOWNSHIFT
LINKAGE ADJUSTMENT
1. Apply the parking brake, and

speed.

place the selector lever at N.

warm, slow it down to normal idle
3. Connect a tachometer to the
engine.

4. Adjust engine idle speed to
specified idle rpm with the transmis
sion selector in Dl or D2.
The carburetor throttle lever must
be against the idle adjusting screw
Fig. 1 at specified idle rpm in Dl
or D2.
5. After the engine idle speed has
been properly adjusted, stop the en-
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DOWNSHIFT CONTROL
ROD ADJUS11NG NUT

STARTER NEUTRAL SWITCH
ADJUSTMENT
Check the starter circuit in all se
lector lever positions. The circuit

DOWNSHIFT
LEVER ROD
ACCELERATOR
DOWNSHIFT LEVER

must be open in all positions except
N and P.

To adjust the starter neutral

ACCELERATOR
CONNECTING LINK

switch, loosen the screws that attach
the switch to the steering column
Fig. 3. Position the switch so that
the starter circuit is closed when the
selector lever is at N and P.

CARBURETOR
CONNECTING
LINK

FLOOR PAN
INSULATION

TRANSMISSION
DOWNSHIFT LEVER

ACCELERATOR PEDAL
D1249-A

FIG.

2-Shift Selector Positions

FIG. 1 -Throttle and Downshift Linkage

STARTER NEUTRAL AND
F CK-UP
-

gine and adjust the anti-stall dashpot

MANUAL LINKAGE

clearance.
Check the clearance between the

ADJUSTMENT

dashpot plunger and the throttle
lever. Bottom the dashpot plunger
against its spring, and then adjust the
clearance between the 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. 1 by disconnecting the
carburetor connecting link at the
carburetor and turning in or out as
necessary.
7. Position the speed nut, on the
downshift lever rod, 1 ‘/4 -inches from
the forward face of the bushing in
the downshift lever.
8. If shift problems exist after
linkage adjustments, see Part 5-3

1. With the engine stopped, loosen
the nut at the lower end of the manu
al shift rod on the transmission shift
lever.
2. Position the manual selector
lever so that the pointer is down
against the steering column stop in
the Dl position. The large green dot
on the shift selector indicator is the
Dl position Fig. 2.
3. Move the shift lever on the
transmission to the Dl detent posi
tion second from the bottom.
4. Tighten the nut on the shift rod
and shift lever.
5. Check the pointer alignme:nt for
all positions of the selector lever and
reset if necessary.

0

FIG.

3-Starter Neutral and Back
Up Light Switch

BAND ADJUSTMENTS

FRONT BAND ADJUSTMENT
1. 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 trans
mission after the band adjustment,

filter the fluid through a lOO..mesh
screen as it drains from the transmis
sion. Make sure that the container is
clean. Re-use the fluid only if it is in
good condition.
2. Remove and thoroughly clean

the oil pan. Do not attempt to clean
the ifiter. If dirty, install a new one.
Discard the oil pan gasket.
3. Loosen the front servo adjust
ing screw locknut two full turns with
a 9/16-inch wrench. Check the adjust-
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ing screw for free rotation in the
actuating lever after the ,locknut is
loosened, and free the screw if neces
sary.
4. Pull the adjusting screw end of
the actuating lever away from the
servo body, and insert the adjusting
tool gauge block Fig. 4 between the
servo piston stem and the adjusting
screw.
5. Install the socket handle on the
%e-inch socket. Insert the T-handle
extension through the socket handle
and socket, and install the screw
driver socket on the T-handle exten
sion. Place the tool on the adjusting
screw so that the screwdriver socket
engages the screw and the %a-inch
socket engages the locknut. With a
torque wrench on the T-handle ex

tension, tighten the adjusting screw
3/

inch Drive

½

inch Drive

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 pan on the
transmission.
9. Connect the filler tube to the
oil pan and tighten.
10. Add 3 quarts of transmission

fluid. Run the engine for 2 minutes.
Place selector lever in P position and
check fluid level. Add fluid if neces
sary.
REAR BAND ADJUSTMENT
1. Remove the console and the
right side heater duct flow director
Fig. 5 to expose the access hole, and
then remove the cover from the hole.
Part 11-2 may be helpful in remov
ing the console.
2. Wipe all dirt from the rear band
adjusting screw threads, and oil the
threads.

3. Place the socket holder on the
TM-41 0

¾-inch socket Fig. 4. Insert the

TM-82
Dl 01 7-A

FIG.

4-Front and Rear Band
Adjusting Tools

T-handle extension through the
handle and socket. Place the se-inch

FIG.

5-Rear Band Adjustment

4. Insert the assembled tool in the
access hole so that it engages the ad
justing screw and the locknut.
5. Loosen the adjusting screw
locknut.
6. Torque the adjusting screw to
specification.
7. Remove the torque wrench
from the T-handle extension and back

off the adjusting screw exactly 1½
turns. Severe damage may result to
the transmission If the adjusting screw
is not backed off exactly 1½ turns.
8. Hold the adjusting screw sta
tionary, and torque the locknut to
specification.

8-point socket on the extension. Place

9. Install the access hole cover.

a torque wrench on the T-handle ex
tension.

Replace the front console and the
heater duct flow director.
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DIAGNOSIS GUIDE
The Cruise-O-Matic Diagnosis
Guide lists the most common trouble
symptoms that may be found and
gives the items that should be checked
to find the cause of the trouble. In
most cases, only the general locations
of the trouble are given, and the exaLt

causes will have to be determined by
examination.
Conditions of improper operation,
noise, and external fluid leakage are
listed in the Cruise-O-Matic diag
nosis Guide. Opposite each condi
tion are the probable causes, arranged

in a logical sequence which should
be followed for quickest results. The
letter symbols are explained in the
Key next page. If items A, B, C, K,
and the stall test have been checked,
they need not be repeated.

Cruise-O-Matic Diagnosis Guide
TrouMe Symptom
Rough Initial Engagemeit in Dl or D2
1-2 or 2-3 Shift Points lnorrect
Rough 2-3 Shift
Engine Overspeeds on 2-3 Shift
No 1-2 or 2-3 Shift
No 3-I Shift
No Forced Downshifts Runaway Engine on Fored Downshift
Rough 3-2 or 3-1 Shift at Closed Throttle
Creeps Excessively in Dl or D2
Slips or Chatters in First Gear
Slips_or Chatters in Second Gear
SlipsorChattersin R
No Drive in Dl
-_________________
NoDriveinD2
-_____________
NoDriveinL
-___________
NoDrivejnR
No Drive in Any Selector Lever Position
Lockup in Dl
LockupinD2
LockupinL
LockupinR
Parking Lock Binds or ioes Not Hold
Engine Does Not Start by Pushing Car
Transmission Overheats
Maximum Speed Too Low, Poor Acceleration
Transmission Nois in N
Transmission Nois in First, Second, or Third Gear
Transmission Nois in R
Transmission Nois in P
Transmission Nois During Coast at 30-20 mph
in N, Engine Stopped
Fluid Leak at Converter Housing
Fluid Leak at Transmission Oil Pan
Fluid Leak at Left Side of Case
Fluid Leak at Right Side of Case
Fluid Leak at From of Extension Housing
Fluid Leak at Rear of Extension Housing
Fluid Leak at Speedometer Driven Gear Adapter

Items to Check
Transmission
Transmission
in Car
Out of Car
K B W F E
ABCD WEL
B 0 F EJ
B G E
[ E C
b cf
KB E
L W E
G F EJ
c
KB E
K
A B W F E
ac fi
A B0W FEJ
a c
AHW F El
bc f
C E
i
GER
acf
CHIER
cf
bcf
FLIER
ACW F ER
C
C I J
b gc
C HI
bgc
OlE
bgc
GJ
agci
C
g
AC F E
ec
0 F
n
n
F
j ad
F
h abd
F
h abd
F
d

M
N

j

e
mp

PQT
QT 0
S V
U
X
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Key to Diagnosis Guide
A. Fluid Level
B. Vacuum Diaphragm Unit or Tubes
C. Manual Linkage
D. Governor
E. Valve Body
F. Pressure Regulator
G. Front Band
H. Rear Band
I. Rear Servo
J. Front Servo
K. Engine Idle Speed
L. Downshift Linkage
a. Front Clutch
b. Rear Clutch
c. Leakage in Hydraulic System
d. Front Pump
e. Rear Pump
f. Fluid Distributor Sleeve in Output Shaft
g._Parking_Linkage

fl

M.
N.
0.
P.

Q.

Converter Drain Plugs
Oil Pan Gasket, Drain Plug or Tube
Oil Cooler and Connections
Manual or Throttle Lever Shaft Seal
½-inch Pipe Plug in Side of Case
Perform Air-Pressure Check
Extension Housing to Case Gaskets and Lockwashers
Center Support Bolt Lockwashers
Extension Housing Rear Oil Seal
Governor Inspection Cover Gasket
Perform Control Pressure Check
Speedometer Driven Gear Adapter Seal

R.
S.
T.
U.
V.
W.
X.
h. Planetary Assembly
i. Planetary One-Way Clutch
j. Engine Rear Oil Seal
m. Front Pump Oil Seal
n. Converter One-Way Clutch
p. Front Pump to Case Gasket

PRELIMINARY CHECKS

The following preliminary checks
should be made on a Cruise-O-Matic
transmission before proceeding with
any other trouble-shooting checks.

TRANSMISSION FLUID
LEVEL CHECK
Check the transmission fluid level,
using the procedure given in Part
5-2. A low fluid level can affect the
operation 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 cause a low control
pressure and the aerated fluid may be
forced out the vent tube.

TRANSMISSION FLUID
LEAKAGE CHECKS
Check the speedometer cable con
nection at the transmission. Replace
the rubber seal if necessary.
Inspect the governor inspection
plate for leakage. Install a new gasket
if needed.
Leakage at the oil pan gasket often
can be stopped by tightening the at
taching bolts to not more than 10-13
ft-lbs torque. If necessary, replace
the gasket.
Check the fluid filler tube connec
tion at the transmission oil pan. If
leakage is evident 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 pres
ent in the coolant, the cooler in the
radiator tank is probably leaking.
The cooler can be further checked
for leaks by disconnecting the lines
at the cooler fittings and applying 5
psi air pressure to the fittings. If the
cooler is leaking and will not hold
this pressure, the radiator must be
replaced. The cooler cannot be re
placed separately.
If leakage is found at either the
downshift lever shaft or the manual
lever shaft, replace the affected seal.
Inspect the hexhead pipe plug on
the left side of the transmission case
at the front. If the plug leaks, tighten
the plug to the specified ft-lbs torque.
If tightening does not stop the leak,
replace the plug.
If the converter drain plugs leak,
remove the plugs with a sixpoint
wrench. Coat the threads with Fo
MoCo Perfect Seal Sealing Com
pound or its equivalent, and install
the plugs. Tighten the drain plugs
to the specified torque. Fluid leakage
from the converter housing may be
caused by engine oil leaking past the
rear main bearing or from oil gallery
plugs. Be sure to determine the exact

cause of the leak.
Oil-soluble aniline or fluorescent
dyes premixed at the rate of ½ tea
spoon of dye powder to ½ pint of
transmission fluid have proved help
ful in locating the source of the fluid
leakage. Such dyes may be used to
determine whether an engine oil or
transmission fluid leak is present, or
if the fluid in the oil cooler leaks into
the engine coolant system. An ultra
violet light must be used with the
fluorescent dye solution.

ENGINE IDLE SPEED CHECK
Check and, if necessary, adjust the
engine idle speed, using the proce
dure given in Part 5-2.
If the idle speed is too low, the
engine will run rough. An idle speed
that is too high will cause the car to
creep when the transmission is shift
ed 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 procedure given in Part 5-2 for
checking and adjusting this clearance.

MANUAL LINKAGE CHECKS
Correct manual linkage adjust
ment is necessary to position the man-

"This publication contains material that is reproduced and distributed under a license to Detroit Iron from Ford Motor Company. No further reproduction
or distribution of the Ford Motor Company material is allowed without the express written permission of Ford Motor Company."

PART 5-3

5-15

TROUBLE SHOOTING

-

ual valve for proper fluid pressuue
direction to the different transmis
sion components. Improperly ad
justed manual linkage may cause
cross-leakage and subsequent trans
mission failure. Refer to Part 5-2, for
detailed manual linkage adjustment
procedures.

AUTOMATIC SHIFTS,
CONTROL PRESSURE, AND
DIAPHRAGM UNIT CHECKS
When the vacuum diaphragm unit
Fig. 1 is operating properly and the
downshift linkage is adjusted prop
erly, all the transmission shifts auto
matic and kickdown should occur
within the road speed limits given n
Table 2.
If the automatic shifts do not occur
within limits, the following proce
dure is suggested to separate engine.
transmission, linkage, and diaphragm
unit troubles.
1. Attach a tachometer and va uum gauge to the engine.
2. Attach a pressure gauge to the
control pressure outlet on the rear of
the transmission Fig. fl.
3. Firmly apply the parking brake
and start the engine.
4. Adjust engine idle speed to the
specified rpm in Dl or D2. If engine
idle speed cannot be brought within
limits by adjustment at the carbure
tor idle adjusting screw, check the
throttle and downshift linkage for a
binding condition. If the linkage is
satisfactory, check for vacuum leaks
in the transmission diaphragm unit
and its connecting tubes and hoses.
Check all other vacuum operated
units such as the power brake for
vacuum leaks.
5. At engine idle speed, read the
engine vacuum gauge and the trans
mission control pressure gauge.
The engine vacuum gauge should
read a minimum of 18.0 inches. If the

TABLE

CONTROL PRESSURE
TAKE-OFF PLUG

FIG. 1-Vacuum

Diaphragm and Control Pressure Connecting Point

TABLE 1 -Stall

Speeds

Selector
Lever
Position

Clutch
Applied

Band
Applied

D2

Front

Front

Dl
---*------

Front
---

Engine
RPM

One-Way Clutch
---

1800-2000

-

L

Front

Rear

R

Rear

Rear

vacuum gauge reading is lower than
18.0 inches, an engine problem is in
dicated. Repair as necessary.
The transmission control pFessure
should agree with Table 3. If trans
mission control pressure is within
limits, shift the transmission into Dl
or D2 and firmly apply the service
brakes. Advance the throttle until the
engine vacuum gauge reading falls
below 16-13.7 inches. As the vacuum
gauge reading passes through the
16-13.7 inches range, transmission
control pressure should start to rise
and continue to rise with throttle
opening, until maximum control
prqssure for stall in Dl or D2 is ob
tained Tables 1 and 3. Caution. See
STALL TEST, Part 5-3, section 2.

In P, R and L, control pressure rise
is not dependent on the diaphragm
unit. When the selector lever is shifted
into these positions and engine rpm
is increased, control pressure should
rise immediately and reach its maxi
mum before engine speed reaches
stall rpm. If the vacuum and pres
sure gauge readings follow the pat
tern described above, the diaphragm
unit and transmission control pres
sure regulation system are operating
properly.
If transmission control pressure at
idle is too low, too high, fails to rise
with throttle opening, or is extremely
erratic, follow the procedure given
under the following appropriate
heading.

2-Cruise-O-Matic Shift Points -Approximate
Manual
Automatic Shift Speeds mph
Dl

1-2
Minimum
Throttle

1.
Maximum
Throttle

8-10

38-46

Speeds
mph

Dl or D2

Dl

Dl or D2

2-3 - 2-3
Minimum
Maximum
Throttle
Throttle
14-24
62-71

3-1
Minimum
Throttle

3.2
Maximum
Throttle

7-8

57-66

-

Dl

D2

L

2-1
Maximum
Throttle

3-2
Minimum
Throttle

2-1

27-37

7-10

19-26
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FRONT CLUTCH GOVERNOR INPUT

TABLE 3-Control Pressure Ranges
Manifold
Vacuum
"HG

Engine
Speed
RPM

Selector
Position

Gauge
Reading
PSI

18
Minimum

450.475

N-Dl-D2

57-72

P-R-L

57-213

1.5
or Less

Stall

D1D2

145-170

R-L

201-213

CONTROL PRESSURE IS LOW

If control pressure at engine idle
is low in all selector lever positions,
trouble other than the diaphragm
unit is indicated.
Transmission control pressure in
P, R, and L is regulated entirely by
the control pressure regulator valve
and its spring. When control pressure
at engine idle is low in all ranges,
check for excessive leakage in the
front pump, case, and control valve
body.
CONTROL PRESSURE IS HIGH

If transmission control pressure at
engine idle is too high in N, Dl and
D2 Table 3, the trouble nay be in
the diaphragm unit or its connecting
tubes and hoses.
With the engine idling, disconnect
the hose from the diaphragm unit
Fig. 1 and check the engine mani
fold vacuum. Hold a thumb over the
end of the hose and check for vac
uum. If the engine speeds up when
the hose is disconnected and slows
down as the thumb is held against
the end of the hose, the vacuum
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 corro
sion. Install the diaphragm unit in the
case to prevent fluid loss, but leave
the push rod out. With the push rod
removed, the diaphragm unit cannot
affect transmission control pressure.
Start the engine and check control
pressure at engine idle in N, Dl and
D2. If control pressure is still too
high, the trouble is in the transmis
sion control system. If the pressure is
now within limits, the diaphragm
unit was not operating properly and
should be replaced.
CONTROL PRESSURE DOES NOT RISE
WITH THROTTLE OPENING

If transmission control pressure
does not rise in Dl and D2 as engine
vacuum falls below 16-13.7 inches
Hg, check the transmission’s pres

sure rise capacity by shifting to R
or L. In these positions, maximum
control pressure Table 3 should be
obtained at not more than engine
stall rpm.
If pressure rise is normal in R and
L, remove the hose from the dia
phragm unit and check the hose and
tubes as given above. If the vacuum
reading at the diaphragm end of the
hose is 18 inches Hg or greater,
change the diaphragm unit and
again check for pressure rise with
throttle opening in Dl and D2. If
control pressure does not rise now,
the trouble is in the transmission.
Check for excessive leakage in those
components which have control
pressure in them in Dl and D2 but
do not have control pressure in them
in R and L.

FIG. 2-Typical Front Clutch Air
Check
its wide open position and, while
holding the downshift rod all the way
down, try to connect the rod. If the
connection cannot be made, the dis
tance from the speed nut to the front
of the bushing on the downshift lever
may be decreased to 1 inch. If the
connection cannot be made now,
look for bent or worn linkage.

CONTROL PRESSURE IS
EXTREMELY ERRATIC

STALL TEST

If transmission control pressure
is extremely erratic in N, Dl and
D2, check the diaphragm unit tubes,
hoses, and diaphragm push rod as
given above under Control Pres
sure Is High. If the vacuum source is
satisfactory, replace the diaphragm
unit and repeat the tests for transmis
sion control pressure. If control pres
sure is still extremely erratic, the
trouble is in the transmission. Clean
and inspect the control valve body
and pressure regulator.

The stall test is made in D2, Dl,
L, or R at full throttle only to de
termine if the bands and clutches are
holding properly. While making this
test, do not hold the throttle open
for more than five seconds at a time,
then operate the engine and transmis
sion in neutral at 1000 rpm for 15
seconds to cool the fluid and the con
verter.
Connect a tachometer, and start
the engine to allow it to reach its
normal temperature. Apply both the
parking and service brakes.
Place the selector lever at D2, then
press the accelerator to the floor.
Note the engine speed. Stall speeds
are given in Table 1.
In Dl car standing still, the
front clutch and the one-way clutch
are engaged at all accelerator pedal
positions.
In D2 car standing still, the
front clutch and front band are en
gaged at all accelerator pedal posi
tions.
In L, the front clutch and rear
band are applied.
In R, the rear clutch and rear band
are applied.
Perform the tests under "Stator

KICKDOWN SHIFTS
With the linkage adjusted as out
lined in Part 5-2, the transmission
still might not downshift when it is
road-tested because of an improperly
shaped or otherwise defective down
shift control rod. Check this rod as
follows:
1. Depress the accelerator pedal
to the floor, and hold it there.
2. Disconnect the downshift rod
at the accelerator downshift lever
Fig. 2, Part 5-2, and firmly push
the rod all the way down.
3. Prop the accelerator pedal to
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Check," Section 3, to determine if
the stator clutch is defective,
If the engine speed exceeds the
maximum limits of Table 1, release

U

the accelerator immediately because
clutch or band slippage is indicated,
The band or clutch that is causing
the slippage can be found by testing

in another selector lever position. For
example, should the transmission slip
in D2 but not in Dl, the probable
cause is the front band.

PERFORMANCE CHECKS

Performance checks should he
made only after all preliminary
checks have been completed. If an
unsatisfactory operating condition is
found during these checks, stop the
checks and proceed to final diagnosis
and correction of trouble.

INITIAL ENGAGEMENT CHECKS
Initial engagement checks are
made to determine if initial band and
clutch engagements are smooth.
Run the engine until the normal
operating temperature is reached.
With the engine at the correct idle
speed, shift the selector lever from N
to D2, and from N to Dl. Observe
the initial band and clutch engage
ments. Band and clutch engagements
should be smooth in all positions.
Rough initial engagements in Dl,
D2, L or R are caused by high en
gine idle speed, high control pres
sure, faulty operation of the pressure
regulator valve or of the main con
trol valve.

SHIFT POINT CHECKS
Check the light throttle upshifts in
Dl. The transmission should start
in first gear and shift to second at
about 8 mph, and then shift to third
at about 18 mph Table 2.
While the transmission is in third
gear, depress the accelerator pedal
through the detent to the floor. The
transmission should shift from third
to second or third to first, depending
on the car speed shown in Table 2.
Check the closed throttle down
shift from third to first by coasting
down from about 30 mph in Dl The
shift should occur at about 8 mph A
3-2-1 shift may occur here. In first
gear, Dl, the car will free-wheel if
the drive shaft speed in first gear is
relatively higher than engine crank
shaft speed.
Partial-throttle downshifts in Dl
may be checked by using the service
brakes as a load. With the transmis
sion in third gear, Dl, and car speed
at about 30 mph, depress and hold
the accelerator at a half-throttle posi

tion. At the same time, apply the serv
ice brakes to the point that road
speed is slowly reduced. The third to
second and then second to first shifts
should occur as road speed decreases.
When the selector lever is at D2,
the transmission can operate only in
second and third gears. Shift points
for second to third and third to sec
ond are the same in both D2 and Dl.
If the transmission is in third gear
and road speed is above about 28
mph, the transmission should shift
to second gear when the selector lever
is moved from D2 or Dl to L. When
the same manual shift is made below
about 25 mph, the transmission will
shift from second or third to first.

STATOR CHECK
When the stall test speeds are low
and the engine is properly tuned,
converter stator clutch problems are
indicated. A road test must be per
formed to determine the exact cause
of the trouble.
If any of the following symptoms
are evident, the converter assembly
is defective and must be replaced.
The stall test speeds are 300 to
400 rpm below the values shown in
Table 1 and the car cruises properly
but has very poor acceleration.
The stall test speeds are 300 to
400 rpm below the values shown in
Table 1; the car drags at cruising
speeds and acceleration is poor. The
stall test shows normal speeds, the
acceleration is good, but the car drags
at cruising speeds.

AIR PRESSURE CHECKS
A "NO DRIVE" condition can
exist, even with correct transmission
fluid pressure, because of inopera
tive clutches or bands. The inopera
tive units can be located through a
series of checks by substituting air
pressure for the fluid pressure to
determine the location of the mal
function.
When the selector lever is at D2,
a "NO DRIVE" condition may be
caused by an inoperative front clutch

or front band. A "NO DRIVE" con
dition at Dl may be caused by an
inoperative front clutch or one-way
clutch. When there is no drive in L,
the difficulty could be caused by im
proper functioning of the front
clutch or the rear band. Failure to
drive in reverse range could be caused
by a malfunction of the rear clutch
or rear band. Erratic shifts could be
caused by a malfunction of the
governor.
To make the air pressure checks,
drain the transmission fluid, then re
move the oil pan and the control
valve assembly.
The inoperative units can be lo
cated by introducing air pressure into
the transmission case passages lead
ing to the clutches, rear servo, and
governor, and into the front servo
apply, release, and accumulator
tubes.
FRONT CLUTCH

Apply air pressure to the transmis
sion case front clutch passage Fig.
2. 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 pres
sure to the front clutch passage.
Movement of the piston can be felt
as the clutch is applied.
GOVERNOR

Remove the governor inspection
cover from the extension housing.
Apply air pressure to the front clutch
passage, listen for a sharp click, and
watch to see if the governor weight
snaps inward Fig. 3. Inward weight
movement indicates correct governor
valve operation.
REAR CLUTCH

Apply air pressure to the rear
clutch passage Fig. 4. A dull thud
indicates that the rear clutch piston
has moved to the applied position.
If no noise is heard, place the finger
tips on the rear drum and again apply
air pressure to detect movement of
the piston.
FRONT SERVO

Hold the air nozzle in the front
servo apply tube. Operation of the
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troduce air pressure into the front
servo release tube. Hold a cloth over
the release tube while applying the
servo to catch the spray from the
release tube. With equal pressure on
each side of the front servo, the front
band should release.

FIG. 3-Governor Valve

FIG.

Check

5-Typical Rear Servo Air

REAR SERVO

Apply air pressure to the rear servo
apply passage Fig. 5. The rear band
should tighten around the drum if
the rear servo is operating properly.
If either servo is inoperative, re
move the inoperative unit and apply
air pressure directly to its passages.
Proper operation of the servos indi
cates that the trouble is in the case
passages. If the servo does not oper
ate, disassemble, clean, and inspect it
to locate the source of the trouble.
If air pressure applied to either
of the clutch passages fails to oper
ate a clutch or operates both clutches
at once, remove and, with air pres
sure, check the fluid passages at the
output shaft aluminum sleeve for cor
rect indexing with the shaft holes.
Check the primary sun gear shaft as
sembly passages with air pressure to
detect obstructions Fig. 6.
If the output shaft and primary sun
gear shaft passages are clear, remove
the clutch assemblies. Clean and in
spect the malfunctioning clutch to
locate the trouble.

#3 GOVERNOR PRESSURE TO
CONTROL VALVE ASSEMBLY

#1 CONTROL PRESSURE
TO FRONT CLUTCH AND
GOVERNOR

FIG. 4-Typical Rear Clutch Air
Check
front servo is indicated by a tighten
ing of the front band around the
drum. Continue to apply air pressure
to the front servo apply tube, and in-

FIG.

6-Output and Primary Sun Gear Shaft Fluid Passages
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SUB-ASSEMBLY REPLACEMENT-TRANSMISSION IN CAR

GOVERNOR REPLACEMENT
1. Raise the car so that the trans
mission extension housing is ac
cessible.
2. Remove the governor inspec
tion cover from the extension
housing.
3. Rotate the drive shaft until the
governor is in line with the inspection
hole Fig. 1.
4. Remove the governor vale
body from the counterweight. Do not
drop the attaching bolts or the valve
parts into the extension housing.
S. Lubricate the new governor
valve parts with transmission fluid.
The valve must move freely in the
valve body bore and the legs on the
sleeve must be inside the body to
counterweight mounting surface.
6. Install the governor valve body
on the counterweight so that the
valve body cover is facing rearward.
Tighten the two attaching bolts se
curely.
7. Install the governor inspection
cover and a new gasket on the extension housing. Torque the attaching
screws to specification.

ATTACHING BOLTS

01023-A

FIG.

i-Governor in Extension
Housing
COMPENSATOR
PRESSURE TUBE

allow solvents to enter the diaphragm
unit. Remove the push rod.
4. Remove the oil pan and gasket,
and discard the gasket.
5. Remove the fluid filter retain
ing clip and the filter.
6. Remove the two tubes which
connect to the pressure regulator and
the control valve body. The regula
tor lubrication tube Fig. 2 does not
have to be removed.
7. Loosen the front servo attach
ing bolts three turns.
8. Remove the three control valve
body attaching bolts, and lower the
valve body while pulling it off of the
front servo oil tubes Fig. 2. Be care
ful not to damage the valve body or
the tubes.
9. Before installing the control
valve body, check for a bent manual
MAIN CONTROL
VALVE TUBE

OIL PAN AND CONTROL
VALVE BODY REPLACEMENT
1. Raise the 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, 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.
3. Disconnect the hose from the
vacuum diaphragm unit Fig. 1, Part
5-3. Remove the diaphragm unit,
using tool FCO-24. Do not use any
tools on the diaphragm housing, such
as pliers, pipe wrenches etc. Do not

FRONT
SERVO

REAR PUMP
INLET TUBE
REAR SERVO

FIG. 2-Hydraulic Control System Parts
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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 Fig.
26, Part 5-5. The manual valve must
engage the actuating pin in the man
ual detent lever.
11. Install, but do not tighten the
control valve body attaching bolts.
12. Install the two tubes to the
pressure regulator and the control
valve body.
13. Move the control valve body
toward the center of the case as far
as the attaching bolts will permit. This
movement is made to take up clear
ance between the manual valve and
the actuating pin on the manual de
tent lever.
14. Torque the attaching bolts to
specification.
15. Turn the manual valve one
full turn in each manual lever detent
position. If the manual valve binds
against the actuating pin in any de
tent position, loosen the valve body
attaching bolts and move the body
away from the center of the case.
Move the body only enough to re
lieve the binding. Torque the attach
ing bolts and recheck the manual
valve for binding.
16. Place the push rod in the front
of the vacuum diaphragm unit. Turn
the rod and diaphragm unit into the
threaded opening of the case and
torque to specification. Connect the
vacuum hose.
17. Torque the front servo attach
ing bolt to specification.
18. Adjust the front band, follow
ing the procedure in Part 5-2.
19. Install the fluid filter.
20. Position a new oil pan gasket
on the bottom of the transmission
case, and install the oil pan. Torque
the oil pan screws to the specified
torque.
21. Connect the fluid filler tube
to the oil pan, and tighten the fitting
securely.
22. Fill the transmission with Ford
Automatic Transmission Fluid
C1AZ-19582-A, using the refill pro
cedure given in Part 5-2. If the fluid
that was drained from the transmis
sion is to be used again, filter the
fluid through a 100-mesh screen as
it is poured back into the transmis
sion. Re-use the fluid only if it is in
good condition.

-
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23. If the control valve body was
replaced, check the downshift link
age and the manual linkage.

FRONT SERVO REPLACEMENT
1. Drain the fluid from the trans
mission; remove the oil pan and filter.
2. Remove the vacuum diaphragm
unit and rod Part 5-4, Section 1.
3. Remove the pressure regulator
lubrication tube Fig. 2.
4. Loosen the three control valve
body attaching bolts.
S. Remove the attaching bolts
from the front servo Fig. 2, hold
the strut with the fingers, and remove
the servo.
6. To install the front servo, posi
tion the front band forward in the
case with the ends of the band facing
downward. Align the large end of
the servo strut with the servo actuat
ing lever, and align the small end
with the band end.
7. Rotate the band, strut, and
servo to align the anchor end of the
band with the anchor in the case.
Push the servo body onto the con
trol valve body and the pressure regu
lator tubes.
8. Install the attaching bolts and
torque to specification.
9. Torque the control valve body
attaching bolts to specification. Check
the clearance between the manual
valve and the manual lever actuating
attaching bolt to specification. Check
the clearance between the manual
valve and the manual lever actuating
pin as given in "Oil Pan and Con
trol valve Body Replacement."
10. Install the pressure regulator
lubrication tube Fig. 2.
11. Adjust the front band, follow
ing the procedure in Part 5-2.
12. Install the vacuum diaphragm
unit and rod.
13. Install the fluid filter and oil
pan, and fill the transmission with
fluid, using the procedure given in
Part 5-2.
14. Adjust the manual linkage
and check the downshift linkage.

REAR SERVO REPLACEMENT
1. Drain the fluid from the trans
mission, and remove the oil pan and
fluid filter.
2. Remove the vacuum diaphragm
unit and rod.
3. Remove the pressure regulator
lubrication tube Fig. 2.
4. Remove the control valve body
and the two front servo oil tubes.

S. Remove the attaching bolts
from the rear servo, hold the actuat
ing and anchor struts with the fingers,
and remove the servo.
6. To install the rear servo, posi
tion the servo anchor strut on the
servo band, and rotate the band to
engage the strut.
7. Hold the servo anchor strut in
position with the fingers, position the
actuating lever strut, and install the
servo.
8. Install the servo attaching bolts,
and torque them to specification. The
longer bolt must be installed in the
inner bolt hole.
9. Install the two front servo oil
tubes and the control valve body.
Check the clearance between the
manual valve and manual lever actu
ating pin.
10. Install the pressure regulator
lubrication tube.
11. Adjust the rear band, follow
ing the procedure given in Part 5-2.
12. Install the vacuum diaphragm
unit and rod.
13. Install the filter and oil pan,
and fill the transmission with fluid,
using the procedure given in Part
5-2.
14. Adjust the manual linkage and
check the downshift linkage.

PRESSURE REGULATOR
REPLACEMENT
1. Drain the fluid from the trans
mission; remove the oil pan and
filter.
2. Remove the pressure regulator
lubrication tube Fig. 2.
3. Remove the small compensator
pressure tube and the large control
pressure tube from the control valve
body and the pressure regulator.
4. Remove the pressure regulator
spring retainer, springs, and spacer.
Maintain pressure on the retainer to
prevent the springs from flying out.
5. Remove the pressure regulator
attaching bolts and washers, and re
move the regulator. Leave the pres
sure regulator to front servo accumu
lator tube in the front servo body.
6. Position the replacement regu
lator body on the transmission case
and onto the accumulator tube. In
stall the attaching bolts. Torque the
bolts to specification.
7. Checlç the converter pressure
and control pressure valves to be sure
the valves operate freely in the bores.
8. Install the valve springs, spacer,
and retainer.
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9. Install the large control pres
sure tube, small compensator pres
sure tube, and the pressure regulator
lubrication tube.
10. Install the filter and the oil
pan, and fill the transmission with
fluid, using the procedure given in
Part 5-2.

EXTENSION HOUSING
BUSHING AND REAR SEAL
REPLACEMENT
1. Disconnect the drive shaft froni
the transmission.
2 Carefully remove the seal with
a tapered chisel.
3. Remove the bushing as shown
in Fig. 3. Use the bushing remover
carefully so that the spline seal is not
damaged.
EXTENSION HOUSING

Tool- T61L-7657.B

/
EXTENSION HOUSING
REAR SEAL
D1027-B

FIG. 5-Extension Housing Realr Seal Installation
6. Inspect the counterbore of the
housing for burrs. Polish off all burrs
with crocus cloth.
7. Drive the seal into the housing
with the tool shown in Fig. 5. The
seal should be firmly seated in the
bore. Coat the inside of the spline
and seal with B8A-19589-A lube. In
stall the drive shaft.

OIL COOLER FLUSHING
PROCEDURE
Dl 025-A

FIG. 3-Extension Housing Bushing
Removal
4. When installing a new bushing
use the special tool shown in Fig. 4
S. Before installing a new seal, in
spect the sealing surface of the urn
versal joint yoke for scores. If scores
are found, replace the yoke.
BUSHING
Tool- T57P-7697 -

EXTENSION HOUSING

D1026A

FIG. 4-Extension Housing Bushing
Installation

U

When a clutch or band failure or
other internal trouble has occurred
in the transmission, any metal par
ticles, clutch plate or band material
that may have been carried into the
cooler should be removed from the
system by flushing the cooler before
the transmission is put back into
service.
1. Disconnect the fluid return
from the rear of the transmission
case.
2. Start the engine and drain about
two quarts of fluid from the cooler
into a pan. Discard the drained fluid.
If there is no fluid flow or the fluid
does not flow freely from the return
line, shut off the engine and discon
nect both lines at the cooler and
transmission.

3. Use an air hose with not rriore

than 100 psi air pressure and re
verse flush the lines and the cooler.
4. Connect both lines at the cool
er, and the pressure line at the trans
mission.
5. Start the engine and check the
fluid flow. If the fluid flows freely,
connect the return line at the trans
mission and fill the transmission with
new fluid to the specified level. If
there is no fluid flow or if the flow is
restricted, replace the radiator. Do
not attempt to correct cooler or cool
ing line leaks by closing off the lines.

OIL COOLER TUBE
REPLACEMENT
When fluid leakage is found at the
oil cooler, the entire radiator must
be replaced. The oil cooler cannot be
removed from the radiator for re
placement.
When one or more of the oil cooler
steel tubes must be replaced, each
replacement tube must be fabricated
from the same size steel tubing as the
original line.
Using the old tube as a guide, bend
the new tube as required. Add the
necessary fittings, and install the
tube.
After the fittings have been tight
ened, add fluid as needed, and check
for fluid leaks.

TRANSMISSION AND CONVERTER REPLACEMENT

TRANSMISSION REMOVAL
1. Raise the car on a hoist.
2. Disconnect the fluid filler ture
from the oil pan and drain the fluid
3. Remove the cover from the
lower front side of the converter
housing. Remove one of the Con
verter drain plugs Fig. 1, Part 5-.
Then rotate the converter 1 80° and
remove the other plug. Use a coni

mercial flywheel turning tool. Do
not attempt to turn the converter
with a wrench on the converter stud
nuts.
4. Disconnect the drive shaft at
the pinion flange, and remove the
drive shaft. Install the seal replacer in
the extension housing seal.
5. Disconnect the Pitman arm to
idler arm rod at the Pitman arm end.

6. Remove one bolt on each muf
fler inlet pipe to chassis bracket
toward rear of chassis.
7. Disconnect the inlet pipes from
the engine exhaust manifolds.
8. Disconnect the cooler lines
from the transmission.
9. Disconnect the manual and
downshift control rods at the trans.mission.
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10. Remove the diaphragm unit
tube from the clip and from the
diaphragm unit.
11. Disconnect the speedometer
cable at the extension housing.
12. Remove the two engine rear
support to transmission bolts.
13. Position a transmission jack
under the transmission and raise it
slightly to take the weight off the
cross member.
14. Remove two transmission rear
support bracket - to - chassis - bracket
bolts; remove support and hand
brake cables from the equalizer. Al
low the support and equalizer to
hang down from the front brake
cable.
15. With the transmission jack 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 assem
bly and remove it from the car.

TRANSMISSION GEAR CASE
INSTALLATION
1. Install guide pins in the two
top transmission to converter hous
ing attaching bolt holes.
2. Mount the transmission on 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, and posi
tion it on the converter housing.
4. Install the transmission to con
verter housing lower attaching bolts.
Remove the two guide pins and in
stall the two upper bolts. Torque the
bolts to specification.
5. Install the transmission rear
support and bolts.
6. Lower the transmission onto
the rear support, and install the rear
support to transmission bolts.
7. Lubricate the front universal
slip yoke with Ford lubricant B8A19589-A. Slide the universal joint
yoke onto the output shaft, then cOn
nect the drive shaft at the rear axle.
8. Connect the parking brake
linkage.
9. Connect the exhaust system
and steering linkage.
10. Connect the vacuum tube.
11. Connect the oil cooler to trans
mission oil inlet and outlet lines to
the transmission. Tighten the fittings
securely.
12. Connect the speedometer ca
ble to the extension housing.
13. Connect the manual linkage
to the transmission manual lever, and
connect the downshift linkage to the
transmission downshift lever.
14. Install the converter drain
plugs and converter lower cover.
15. Connect the fluid filler tube to
the oil pan. Tighten the fittings se
curely.
16. Lower the car to the floor, and
fill the transmission with fluid. Then

check the fluid level as described in
Part 5-2.
17. Adjust the linkage.

CONVERTER REMOVAL
1. Remove the transmission.
2. Remove the four stud nuts and
flat washers that attach the converter
to the flywheel. Replace the converter
housing lower front cover to prevent
the converter from falling when the
housing is removed.
3. Remove the starter cable, then
remove the starter.
4. Remove six converter housing
to engine block bolts.
S. Work the converter housing off
the engine dowel pins and remove the
housing and converter.

CONVERTER INSTALLATION
1. Place the converter in the hous
ing, and retain it there by insta1ling
the lower front cover.
2. Raise the housing and con
verter into position and start the
housing on the engine dowel pins.
3. Start the six converter housing
to engine bolts.
4. Remove the converter housing
lower front cover and position the
converter on the flywheel. Install the
four converter to flywheel stud flat
washers and nuts. Torque to specifi
cation.
S. Torque the converter housing
to engine bolts to specification.
6. Install the converter housing
lower front cover.
7. Install the transmission.
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REMOVAL OF SUB..ASSEMBLIES

D1024-A

FIG. 1 -Transmission Mounted on Bench
Before removing any of the trans
mission sub-assemblies, thoroughly
clean the outside of the transmission
case to prevent dirt from getting in
side the mechanism.

2. Remove the oil pan, gasket, and
filter.
3. Remove the spring seat from
the pressure regulator. Maintain con
stant pressure on the seat to prevent
distortion of the spring seat and the
sudden release of the springs. Re
move the pressure regulator springs
and pilots, but do not remove the
valves.

REMOVAL OF HYDRAULIC
CONTROL SYSTEM PARTS
1. Remove the breather tube, and
then place the transmission in a hold
ing fixture Fig. 1.

4. Loosen, but do not remove, the
control valve body attaching bolts.

PRY FRONT CLUTCH CYLINDER
TOWARD REAR OF TRANSMISSION

5. Remove the lubrication tube
from the pressure regulator and rear
pump. If necessary, tap the tube with
a soft hammer. Be careful not to bend
or distort the tube.
6. Lift the rear pump intake tube
out of the bore in the transmission
case. Be careful not to bend the tube.
7. Remove the small compensator
pressure tube, and then remove the
large control pressure tube from the
pressure regulator and the control
valve body. If necessary, tap the tubes
with a soft hammer but do not dis
tort them.
8. Loosen the front and rear servo
band adjusting screws five turns.
Loosen the front servo attaching bolt
three turns.
9. Remove the vacuum diaphragm
unit and push rod.
10. Remove the control valve body
attaching bolts. Align the levers to
permit removal of the valve body,
and lift the valve body clear of the
transmission case. Pull the body off
the servo tubes, and remove it from
the case.
11. Remove the regulator body

PRY GEAR TRAIN TOWARD
FRONT OF TRANSMISSION

Tool-T6IL.7657-B

Dial Indicator

I

.,

Tool -77067

/

FRONT CLUTCH
CYLINDER
Tool-77067

FIG. 2-Transmission End Play Check
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TRANSMISSION END
PLAY CHECK
1. Remove one of the front pump
attaching bolts.
2. Mount the dial indicator sup
port tool in the front pump bolt hole.
Mount a dial indicator on the support
so that the contact rests on the end of
the input shaft as shown in Fig. 2.
3. Install the extension housing
seal replacer on the output shaft to
provide support for the shaft.
4. Pry the front clutch cylinder to
the rear of the transmission with a
large screwdriver Fig. 2. Set the
dial indicator to zero while maintain
ing a slight pressure on the screw
driver.
S. Remove the screwdriver and
pry the units toward the front of the
transmission by inserting the screw
driver between the large internal gear
and the transmission case Fig. 2.
6. Record the indicator reading
for use during transmission assembly.
End play should be 0.010 to 0.029
inch minimum end play is preferred.
7. Remove the indicator support,
and remove the seal replacer from
the output shaft.

CRU1SE-O-MATIC TRANSMISSION
REAR PUMP DISCHARGE TUBE

from the case. Keep the control pres
sure valve and the converter pressure
regulator valve in the pressure regula
tor to avoid damage to the valves.
12. Remove the front servo apply
and release tubes by twisting and
pulling at the same time.
13. Remove the front servo at
taching bolt. Hold the front servo
strut with the fingers, and lift the
servo assembly from the case.
14. Remove the rear servo attach
ing bolts.
15. Hold the actuating and anchor
struts with the fingers, and lift the
servo from the case.

-

FRONT BAND

INPUT SHAFT

-

D1033-A

FIG. 5-lnput Shaft and Clutch
OUTPUT
SHAFT

REAR
PUMP

--

Removal or Installation

D1031-A

FIG. 3-Output Shaft, Governor
and Rear Pump
3. Remove the speedometer drive
gear snap ring Fig. 3 from the out
put shaft without moving the speed
ometer drive gear. Place one hand
under the output shaft below the
speedometer drive gear. Then remove
the speedometer drive gear. If the
drive gear drive ball does not fall out,
remove the ball from the seat in the
output shaft.
4. Remove the distributor sleeve
and tubes from the transmission.
S. Remove the four seal rings from
the output shaft with the fingers to
prevent breaking the rings.
6. Remove the governor snap ring
from the output shaft. Slide the gov
ernor assembly off the output shaft.
Then remove the governor drive ball.
7. Install the tube extractor tool in
the rear pump discharge tube Fig.
4, and remove the tube.

the case. Then remove the extension
housing and pump gaskets.
9. Remove the rear pump drive
key from the output shaft. Then re
move the bronze thrust washer from
the output shaft.
10. Hold the pinion carrier for
ward, and remove the output shaft.
11. Remove the selective thrust
washer from the rear of the pinion
carrier.
12. Remove the two seal rings
from the primary sun gear shaft. Re
move the pinion carrier.
13. Remove the primary sun gear
rear thrust bearing and race from the
pinion carrier.
14. Note the rear band position
for reference in assembly. The end
of the band next to the adjusting
screw has a depression dimple in
the center of the boss. Squeeze the
ends of the rear band together, tilt
the band to the rear, and remove the
rear band from the case.

8. Remove the rear pump from

REMOVAL OF CASE AND
EXTENSION HOUSING PARTS
1. Remove the remaining front
pump attaching bolts. Then remove
the front pump assembly and gasket.
If necessary, tap the cap screw bosses
with a soft hammer to loosen the
pump from the case.
2. Remove the five transmission to
extension housing bolts. These bolts
also attach the rear pump to the case.
Remove the extension housing.

FIG. 4-Rear Pump Discharge
Tube Removal

FIG. 6-input Shaft, Clutches and
Primary Sun Gear
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15. Remove the two center sup
port outer bolts one each side trum
the transmission case.
16. Exert enough pressure on tie
end of the input shaft to hold Ihe
clutch units together. Then remove
the center support, front and rear
clutch assemblies as a unit Fig
17. Install the clutch assemblies n
the b ich fixture Fig. 6.
18. Remove the thrust wa3her
from the front of the input shaft

-

________
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19. Remove the front band from
the case. Lift the front clutch assem
bly from the primary sun gear shaft.
20. Remove the bronze and the steel thrust washers from the rear
clutch assembly. Wire the thrust
washers together to assure correct
installation.
21. Remove the front clutch seal
rings from the primary sun gear shaft.
22. Lift the rear clutch assembly
from the primary sun gear shaft.

Two types of needle bearings are used
in the rear clutch hub and drum.
One type contains needles that are
held in place by the bearing race.
The other contains loose needles. Be
careful not to lose the individual
needles on transmissions so equipped.
23. Remove the rear clutch seal
rings from the primary sun gear
shaft. Do not break the seal rings.
24. Remove the primary sun gear
front thrust washer.

fl GENERAL INSPECTION
OUTPUT SHAFT AND PRIMARY
SUN GEAR SHAFT

spline. If wear or damage is evident
replace the seal.
8. Inspect the primary sun gear
for broken or worn teeth. Inspect
all thrust surfaces and journals for
scores. Check all fluid passages Fig.
9 for obstructions and leakage. In
spect the seal ring grooves for burrs.
9. Inspect the sun gear shaft splines
for burrs and wear. Check the
front clutch lubrication valve for free
movement.

1. Inspect the thrust surfaces and
journals for scores. Inspect the in
ternal gear for broken or worn teeth
2. Inspect the aluminum sleeve tor
scores or leakage. Inspect the ring
grooves for burrs.
3. Inspect the keyway and drive
ball pocket for wear, and inspect the
splines for burrs or wear.
4. Inspect the output shaft sleeve
for alignment with the governor dr ye
ball Fig. 7.

FIG.

8-Checking Output Shaft
Snap Ring Clearance
5. Inspect the external parking
gear teeth for damage and the speed
ometer drive gear teeth 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 clearance
between the top of the snap ring and
its groove Fig. 8. If this clearance
exceeds 0.002 inch, replace the snap
ring With a thicker ring to reduce the
clearance to less than 0.002 inch.
Selective snap rings are available in
several thicknesses for this purpose.
7. Inspect the rubber seal and stop
ring at the front of the output shaft
FRONT
CLUTCH

-

LUBRICATiON

REAR
CLUTCH

DISTRIBUTOR SLEEVE
1. Inspect the distributor sleeve
for scores or excessive ring wear. In
spect the distributor sleeve passages
for obstructions.
2. Check the fit of the fluid tubes
in the distributor.

PINION CARRIER, ONE WAY
CLUTCH AND CENTER
SUPPORT
1. On the pinion carrier, inspect
the clutch outer race, band surface,
pinion gears, bearings and thrust
washer Fig. 10 for scores.
2. Inspect the center support bush
ing and clutch race for scores.
3. Inspect the sprag ends, drag
clips and drag strips for damage.
LUBRICATION
7

LUBRICATION
I

I

REAR
CLUTCH
£

/

I’

TEAR DROP

FIG.

1-Correct Position of Output
Shaft Aluminum Sleeve

FRONT CLUTCH
LUBRICATION VALVE

FIG.

LUBRICATION

9-Cross-Section of Primary Sun Gear Shaft
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ONE-WAY CLUTCH

ONE-WAY

PINION CARRIER

1. Inspect the housing for cracks.
Inspect the gasket surface for burrs
or warpage. Check for leakage
around the governor inspection cover
and gasket. If leakage is found, in
stall a new gasket.
2. Inspect the bushing for scores
or wear. If required, replace the
bushing as described in Part 5-4.
3. Inspect the rear seal for hard
ness, cracks, or wear. If the rear seal
is to be replaced, proceed according
to Part 5-3, Section 1.
Inspect the seal counterbore and
remove all burrs and scores.

U

SUPPORT BUSHING

D1037-B

FIG. lO-Pinion Carrier, One Way Clutch and Center Support

REPAIR AND ASSEMBLY OF SUB-ASSEMBLIES

During the repair of the sub-as
semblies, certain general instructions
which apply to all units of the trans
missions must be followed. These in
structions are given here to avoid
unnecessary repetition.
Handle all transmission parts care
fully to avoid nicking or burring the
bearing or mating surfaces.
Lubricate all internal parts of the
transmission before assembly with
transmission fluid. Do not use any
other lubricants. Thrust washers may
be coated with petroleum jelly to
facilitate assembly. Always install
new gaskets when assembling the
parts of the transmission.
Tighten all bolts and screws to the
recommended torque.

pressure plate from the drum. Re
move the bronze composition and
the steel plates from the drum.
2. Compress the spring in an arbor
press with the tool shown in Fig. 11,
and remove the snap ring.
3. Guide the spring retainer while
releasing the press to prevent the re
tainer from locking in the snap ring
groove.
4. Position an air hose and the
primary sun gear shaft on the rear
clutch as shown in Fig. 12. Place the
hose nozzle in one of the holes in the
shaft, place one finger over the other
hole, and then force the clutch pis
ton out of the clutch drum with air
pressure. Hold one hand over the
piston to prevent damage.

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 the grooves of the primary sun
gear shaft. The rings should enter the
grooves freely without bind.
3. Check the fit of the seal rings
in their respective bores. A clearance
of 0.002-0.009 inch should exist be
tween the ends of the rings.
4. Install the seal rings on the
shaft, and check them for free move
ment in the grooves.
S. If the front clutch lubrication
valve is not operating properly, repair
it by installing a new kit.

5. Remove the clutch piston inner
seal ring from the clutch drum.
Remove the clutch piston outer seal
ring from the groove in the piston.
6. Inspect the drum band surface,
the bushing, and thrust surfaces for
scores. Minor scores may be removed
with crocus cloth. Badly scored parts
must be replaced.
7. Inspect the needle bearings for
wear. Inspect the clutch piston bore
and the piston inner and outer bear
ing surfaces for scores.
8. Check the air bleed ball valve
in the clutch piston for free move
ment. The orifice must not be
plugged.
9. Check the fluid passages for ob
structions. All fluid passages must be
clean and free of obstructions.
10. Inspect the clutch plates for
scores, and check the plates for fit on
the clutch hub serrations. Replace
all plates that are badly scored or do
not fit freely in the hub serrations.
Front clutch plates differ in friction
characteristics from rear clutch plates
and are not interchangeable.
REAR CLUTCH
Air Nozzle
Tip Tool7000-DD

-

t

PRIMARY SUN
GEAR SHAFT
Dl 039-I

REAR CLUTCH
1. Remove the clutch pressure
plate snap ring, and remove the

FIG. 11-Clutch Spring Snap Ring
Removal

FIG. 12-Rear Clutch Piston
Removal
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er on the primary sun gear shaft.
Lubricate all parts with automatic
transmission fluid or petroleum jelly.
Install the two center seal rings.
19. Install the rear clutch on the
primary sun gear shaft. Be sure all
of the needles are in the hub if the
unit is equipped with loose needle
bearings. Assemble two seal rings in
the front grooves.
20. Install the steel and the bronze
thrust washers on the front of the
secondary sun gear assembly. If the
steel washer is chamfered, place the
chamfered side down.
REAR CLUTCH PLATE

D1040-A

FIG.

l3-Checking Rear Clutch
Plate Coning
11. Position the steel plates or a
flat surface. Then check the conog
with a feeler gauge Fig 13. the
plates are coned 0.010-inch.
12. Inspect the clutch pressure
plate for scores on the clutch plate
bearing surface. Check the clutch re
lease spring for distortion.
13. Lubricate all parts to facilitate
assembly. Install the clutch piston in
ner 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.
14. Install the clutch release
spring, and position the retainer un
the spring.

15. Position the clutch assernhl
in an arbor press, and then position
the proper tool on the spring retain
er. Compress the clutch spring. and
install the snap ring. While- cornpressing the spring, guide the retain
er to avoid interference of the re
tamer with the snap ring groove.
Make sure the snap ring is fully seat.
ed in the groove.

FRONT CLUTCH
1. Remove the clutch cover snap
ring with a screwdriver, and remove
the input shaft from the clutch drum.
2. Remove the thrust washer from
the thrust surface of the clutch hub.
Insert one finger in the clutch hub,
and lift the hub straight up to remove
the hub from the clutch drum.
3. Remove the bronze cornposi
tion and the steel clutch plates, and
then remove the pressure plate from
the clutch drum.
4. Place the front clutch spring
compressor on the release sprirlLg, p0sition the clutch drum on the bed of
an arbor press, and then compress
the release spring with the arbor
press until the release spring snap
ring can be removed Fig. 14.
5. Remove the clutch release
spring from the clutch drum.
6. Install the special nozzle shown
in Fig. 12 on an air hose. Place the

‘01043-A

FIG.

l5-Front Clutch Piston Seals

nozzle against the clutch apply hole
in the front clutch housing, and force
the piston out of the housing.
7. Remove the piston inner seal
from the clutch housing. Remove the
piston outer seal from the groove in
the piston Fig. 15.
8. Inspect the clutch cylinder
thrust surfaces, piston bore, and
clutch plate serrations for scores or
burrs. Minor scores or burrs may be
removed with crocus cloth. Replace
the clutch cylinder if it is badly
scored or damaged.
9. Check the fluid passage in the
clutch cylinder for obstructions.
Clean out all fluid passages.
10. Inspect the clutch piston for
scores and replace if necessary. Check
the clutch piston check ball for free
movement and proper seating Fig.
16.

16. Install the bronze comp si
tion and the steel clutch plates alter
nately, starting with a steel plate
Because of coning, all steel plates
must face the same direction with
either all concave or all convex
sides up.
17. Install the clutch pressure
plate with the bearing surface down
Then install the clutch pressure plate
snap ring. Make sure the snap rifle is
fully seated in the groove.
18. Install the bronze thrust wash

FIG.

Dl 234-B

l4-Front Clutch Spring Snap

Ring Removal

FIG.

l6-Front Clutch Piston
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11. Check the clutch release spring
for distortion and cracks. Replace
the spring if it is distorted or cracked.
12. Inspect the bronze composi
tion and the steel clutch plates and
the clutch pressure plate for scored
bearing surfaces. Replace all parts
that are deeply scored.
13. Check the clutch plates for
flatness and for fit on the clutch hub
serrations. Discard any plate that
does not slide freely on the serrations
or that is not flat. Front clutch plates
differ in friction characteristics from
the rear clutch plates and are not
Interchangeable.
14. Check the clutch hub thrust
surfaces for scores and the clutch
hub splines for wear.
15. Inspect the input shaft bear
ing surfaces for scores. If excessive
clearance or scores are found, dis
card the unit.
16. Check the splines or the in
put shaft for wear and replace them
if they are excessively worn.
17. Inspect the bushing in the in
put shaft for scores.
18. Lubricate all parts with auto
matic transmission fluid. Install a
new piston inner seal ring in the
clutch cylinder as shown in Fig. 15.
19. Install a new piston outer seal
in the groove in the piston as shown
in Fig. 15.
20. Install the piston in the clutch
housing. Make sure the steel bearing
ring is in place on the piston.
21. Position the release spring in
the clutch cylinder with the concave
side up. Place the release spring
compressor on the spring, compress
the release spring compressor with an
arbor press, and then install the snap
ring as shown in Fig. 14. Make sure
the snap ring is fully seated in the
groove.
22. Install the front clutch cylin
der on the primary sun gear shaft by
rotating the units until the clearance
between the front cylinder and the
rear drum is approximately ½e-inch
Be careful not to break the seal rings
on the front of the primary sun gear
shaft.
23. Install the clutch hub in the
front clutch cylinder with the deep
counterbore down Fig. 27. Install
the thrust washer on the hub.
24. Install the pressure plate in
the front clutch cylinder with the

bearing surface toward the front Fig.
28. Install the bronze composition
and the steel clutch plates alternate
ly, starting with a bronze plate. Lub
ricate the plates Fig. 29.
25. Install the input shaft and its
snap ring. Be sure the snap ring Is
seated in the groove. Install the
thrust washer on the input shaft
Fig. 6.

FRONT PUMP
1. Remove the stator support at
taching screws and Iockwashers, and
then remove the stator support.
2. Mark the top surface of the
pump driven gear with prussian blue
to assure correct assembly. Do not
scratch or punch mark the pump
gears.
3. Remove the drive and driven
gears from the pump body.
4. Refer to Fig. 17 for a disassem
bled view of the front pump. Inspect
the pump body bushing, drive gear
bushing, gear pockets, and crescent
for scores.
5. Inspect the mating surfaces of
the pump body and cover for burrs.
6. Inspect the drive and driven
gear bearing surface for scores, and
check the gear teeth for burrs. In
spect the stator support splines for
burrs and wear.
7. Check the fluid passages for
obstructions.
8. 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 crocus cloth. The stator support
is serviced separately.
9. Bolt the front pump to the
transmission case with capscrews.
10. Install an oil seal remover, and
pull the front seal from the pump
body. The front seal is ½ inch thick.
11. Clean the pump body coun
terbore. Then inspect the bore for
rough spots. Smooth up the counterbore with crocus cloth.
12. Remove the pump body from
the transmission case.
BUSHING

DRIVEN GEAR

FRONT PUMP
BODY
‘I

FIG. 1 8-Front Seal Installation
13. Coat the outer diameter of a
new seal with FoMoCo Sealing Com
pound, or its equivalent, then position
the seal in the pump body. Drive the
seal into the pump body with the
tool shown in Fig. 18, until it is firmly
seated in the body.
14. Place the pump driven gear in
the pump body with the mark on the
gear facing upward. Install the drive
gear in the pump body.
15. Install the stator support, at
taching screws, and lock washers.
Check the pump for free movement.

REAR PUMP
1. Remove the screws and lockwashers which secure the pump
cover to the pump body, then remove
the cover.
2. Mark the top face of the pump
drive and driven gear with prussian
blue to assure correct installation of
gears at assembly Fig. 19. Do not
scratch or punch mark the pump
gears.

DRIVE GEAR

/

/
BUSHING

SUPPORT

PUMP
BODY

-

D1049-A

01047-A

FIG. il-Front Pump Disassembled

DRIVE
GEAR

FIG. l9-Rear Pump
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3. Remove the drive and driven
gears from the pump body.
4. Inspect the gear pockets and
the crescent of the pump body for
scores or pitting.
5. Inspect the inner bushing and
the drive and driven gear bearing
surfaces for scores.
6. Check all fluid passages for ob
structions, and check mating surfaces
and gasket surfaces of the pump body
and cover for burrs.
7. Inspect the pump cover be ing surface for scores. Minor burrs
or scores may be removed with cro
cus cloth.
8. 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.
9. Place the pump driven gear in
the pump body with the mark placed
on the gear at disassembly facing
upward.
10. Install the drive gear in the
pump body with the mark facing up
ward.
11. Install the pump cover, attach
ing screws, and lock washers. Torque
the screws to specifications. Check
the pump gears for free movement.

PRESSURE REGULATOR
1. Remove the valves from the
regulator body.
2. Remove the regulator body
cover attaching screws, and remove
the cover.
3. Remove the separator plate, and
then remove the front pump check
valve and spring from the regulator
cover.
4. Wash all parts thoroughly in
clean solvent and blow dry with mois
ture-free compressed air.
5. Inspect the regulator body and
cover mating surfaces for burrs.
REGULATOR
BODY

9. Inspect the valve springs for
distortion.
10. Position the check valve spring
and valve in the regulator cover.
11. Position the separator plate on
the regulator cover.
12. Position the regulator cover
and separator plate on the reguLlator
body, then install the attaching
screws. Torque the screws to speci
fication.
13. Insert the valves in the pres
sure regulator body Fig. 20.

CONTROL VALVE BODY
During the disassembly of the con
trol valve assembly, avoid damage to
valve parts and keep the valve parts
clean. Place the valve assembly on a
clean shop towel while performing
the disassembly operation. Do not
separate the upper and lower valve
bodies and cover until after the valves
have been removed.
DISASSEMBLY

1. Remove the manual valve Fig.
21.
2. Remove the throttle valve body
and the separator plate. Remove the
throttle valve.
3. Remove one screw attaching
the separator plate to the lower valve
body. Remove the upper body front
cover. The plate is spring loaded.

CONIROL PRESSURE

VALVE STOP

iini

mrs

COtERTER
SEPARATOR
PRESSURE
PLATE .
VALVE
D
%

CONTROL
PRESSURE-TO
FRONT SERVO
ACCUMULATOR

COVER

6. Check all fluid passages for ob
structions.
7. Inspect the control pressure and
converter pressure valves Fig. 20
and bores for burrs and scores. Re
move all burrs carefully with crocus
cloth.
8. 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.

nI

*

1_J
r"I Co

CONVERTER PRESSURE
VALVE SPRINGS

INSPECTION
RETAINER

P

I I I
Dl 144-A

FIG. 2O-Pressure Regulator

Apply pressure to the plate while re
moving the attaching screws.
4. Remove the compensator sleeve
and plug, and remove the compen
sator valve springs. Remove the com
pensator valve.
5. Remove the throttle boost short
valve and sleeve. Remove the throttle
boost valve spring and valve.
6. Remove the 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. 21. The plate is spring
loaded. Apply pressure to the plate
while removing the attaching screws.
10. Remove the 1-2 shift valve and
spring. Remove the inhibitor valve
and spring.
11. Remove the two screws at
taching the separator plate to the
cover. Remove the lower body and
plate. The end plate is spring loaded.
Apply pressure to the plate while re
moving the attaching screws.
12. Remove the rear servo lock
out valve and spring.
13. Remove the throttle reducing
valve, spring, 2-3 delay valve and
throttle reducing valve sleeve. Re
move the 2-3 shift delay valve, the
2-3 shift valve spring and the 2-3
shift valve.
14. Remove the transition valve.
15. Remove the plate Fig. 21
from the valve body cover.
16. Remove the check ball spring
and check ball. Remove the 3-2 kickdown control valve spring and valve.
17. Remove the 3-2 coasting con
trol valve spring retainer from the
cover. Remove the spring and valve.
18. Remove the through bolts and
screws. Then separate the bodies.
19. Inspect the rear pump check
valve for freedom of movement. This
valve seat in the lower body, is
staked for a firm fit and should not
be removed unless a new one is to
be installed.
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 mat-
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CHECK BALL AND SPRING
COVER

* 0

*

3-2 KICKDOWN
CONTROL VALVE SPRING
USED
NOT
WITH 292 ENGINE

t

-

*

,,

_-

*

S
*

L.S..

I

3-2 COASTING..
CONTROL

PLATE

fy.

0

-.

3.2 KICKDOWN
CONTROL VALVE
SPRING RETAINER
SEPARATOR PLATE
DELAY AND THROTTLE
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THROTTLE
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REAR SERVO
LOCKOUT VALVE
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COMPENSATOR SLEEVE
AND PLUG

-
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SHORT VALVE AND SLEEVE
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-

UPPER BODY
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CUT-BACK VALVE

-REAR PLATE
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-
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FIG. 21 -Control Valve Body
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ing surfaces for burrs or distortion
Inspect all 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
edges of the valves and plugs.
3. Inspect all springs for dislor
tion. Check all valves and plugs tor
free movement in their respective
bores. Valves and plugs, when dry,
must fall from their own weighi in
their respective bores.
4. Roll the manual valve on a tiat
surface to check it for a bent condi
tion.
ASSEMBLY

-

GOVERNOR
COVER

VALVE BODY

VALVE

CLIP
SPRING

WASHER
SLEEVE

1. Arrange all parts in their or
rect positions. Rotate the valves nd
plugs when inserting them in their
bores to avoid shearing of soft body
castings.
2. Position the separator plate on
the upper body.
3. Be sure that the rear pump
check valve spring, valve, and seat in
the lower body are correctly installed.
Position the lower body on the upper
body, and start but do not tighten the
attaching screw.
4. Position the cover and separa
tor plate on the lower body and start
the four through bolts.
5. Align the separator with the
upper and lower valve body attaching bolt holes. Install and torque the
four valve body bolts to specifications. Excessive tightening of these
bolts may distort the valve bodies,
causing valves or plugs to stick.
6. Install the 3-2 kick-down eontrol valve and spring, and the check
ball and spring in the cover. Install
the plate.
7. Install the 3-2 coasting control
valve, spring, and spring retainer in
the cover.
8. Install the transition valve in
the lower body.
9. 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 and valve into position in the
lower body.
10. Install the rear servo lockout
valve spring and valve. lnstall the
lower body end plate.
11. Install the inhibitor valve
spring and valve in the lower body.
12. Install the 1-2 shift valve
spring and valve. Install the lower
body side plate.
13. Install the compensator cut-
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FIG. 22-Governor
back valve in the upper body. Install
the upper body rear plate.
14. Install the downshift valve
spring and valve.
15. Install the throttle boost valve
and spring. Install the throttle boost
short valve and sleeve.
16. Install the compensator valve,
inner and outer compensator springs,
and the compensator sleeve and plug.
17. Position the front plate. Ap
ply pressure to the plate while in
stalling the two attaching screws.
18. Install the throttle valve in the
throttle valve body. Position the
separator on the upper body and in
stall the throttle valve body. Install
the three attaching screws.
19. Install four screws attaching
the cover to the lower body, two
screws attaching the separator plate
to the upper body, and one screw at
taching the separator plate to lower
body. Torque the cover and body
screws to specification.
20. Install the manual valve.
SEAL

1. Remove the governor valve
body cover.
2. Remove the governor valve
body from the counterweight Fig.
22.
3. Remove the plug, sleeve, wash
er, and valve from the body.
4. Inspect the governor valve and
bore for scores. Minor scores may be
removed with crocus cloth. Replace
the governor if the valve or body is
deeply scored.
5. Check for free movement of
the valve in the bore. Inspect fluid
passages in the valve body and coun
terweight for obstructions. All fluid
passages must be clean.
6. Inspect the mating surfaces of
the governor body and counterweight
for burrs and distortion. Mating sur
faces must be smooth and flat.
7. Install the governor valve in the
bore of the valve body. Install the
washer, sleeve, and plug. Make sure
that the three points on the end of the
sleeve seat in the slots in the washer.
8 Install the body on the counter
weight. Make sure the fluid passages
in the body and the counterweight are
aligned.
9. Position the valve body cover
on the body, and install the screws.

FRONT SERVO
1. Remove the servo piston re
tainer snap ring Fig. 23. 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
piston from the servo body. It may
be necessary to tap the piston stem
lightly with a soft hammer to sepa
rate the piston retainer from the
servo body.
3. Remove the screw and washer
from the end of the piston stem, and
ACCUMULATOR

SEAL

jQLQ
ACCUMULATOR
SPRING

p

ADJUSTING
SCREW

FIG. 23-Front Servo
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separate the piston retainer, return
piston, and servo piston.
4. Remove all of the seal rings,
and remove the spring from the servo
body.
5. Apply pressure against the ac
cumulator spring retainer, and re
move the retainer snap ring from the
servo body. Separate the accumulator
piston and spring retainer.
6. Remove the seal rings from the
accumulator piston and the retainer.
7. Inspect the servo body for
cracks and the piston bore and the
servo piston stem for scores Fig. 23.
Check the fluid passages for obstruc
tions.
8. Check the actuating lever for
free movement, and inspect it for
wear. If necessary to replace the ac
tuating lever or shaft, remove the re
taining pin and push the shaft out of
the bracket. If the shaft is not retained
by a pin, it is retained in the body by
serrations on one end of the shaft.
Thee serrations cause a press fit at
that end. To remove the shaft press on
the end opposite the serrations.
Inspect the adjusting screw threads
and the threads in the lever.
9. Check the servo spring and
servo band strut for distortion.
10. Inspect the servo band lining
for excessive wear and bonding to the
metal. The band should be replaced
if worn to a point where the grooves
are not clearly evident.
11. Inspect the band ends for
cracks and check the bands for dis
tortion.
12. To assemble, reverse the dis
assembly procedure.

REAR SERVO
1. Remove the servo actuating
lever shaft retaining pin with a
½-inch punch. Remove the shaft and
actuating lever needle bearings and
thrust washers.

0

SERVO BODY
ACCUMULATOR
PISTON

NEEDLE BEARING
RETAINING WASHER

SNAP
RING

SPRING
RETAINER

SERVO
PISTON

CHECK
VALVE
01053-A

FIG. 24-Rear Servo
2. Press down on the servo spring
retainer, and remove the snap ring.
Release the pressure on the retainer
slowly to prevent the spring from
flying out.
3. Remove the retainer and servo
spring.
4. Force the piston out of the
servo body with air pressure. Hold
one hand over the piston to prevent
damage.
5. Remove the piston seal ring.
Remove the accumulator piston from
the servo piston.
6. Inspect the servo body for
cracks and the piston bore for scores
Fig. 24. Inspect the servo body to
transmission case mating surface for
burrs.
7. Check the fluid passages for ob
structions. Inspect the fluid passage
plugs for tightness in the body. In
spect the check valve in the servo pis
ton for freedom of movement and
proper seating.
8. Inspect the accumulator piston
stem for scores. Inspect the actuating
lever socket for scores and wear.
Check the actuating lever and shaft
for wear.
9. Inspect the band and the struts
for distortion. Inspect the band ends
for cracks.

10. Inspect the servo spring for
distortion.
11. Inspect the servo band lining
for excessive wear and bond to metal
band. The band should be replaced
if worn to a point where the grooves
are not clearly evident.
12. Inspect the accumulator piston
and bore for scores. Be sure that the
piston slides freely in the bore.
13. Install the accumulator piston
in the servo piston.
14. Install a new seal ring on the
servo piston.
15. Install the piston in the servo
body. Lubricate the parts to facifitate
assembly. Install the servo spring
with the small coiled end against the
servo piston.
16. Install the spring retainer.
Compress the spring with a C-clamp.
Then install the snap ring. The snap
ring must be fully seated in the grove.
17. Install the needle bearings in
the actuating lever. Install the ac
tuating lever and thrust washers with
the socket in the lever bearing on the
piston stem. Install the actuating
lever shaft aligning the retaining pin
holes, and install the pin.
18. Check the actuating lever for
free movement.

TRANSMISSION CASE AND LINKAGE REPAIR

DISASSEMBLY
1. Remove the inner downshift
lever shaft nut. Then remove the
inner downshift lever.
2. Remove the outer downshift
lever and shaft. Remove the down
shift lever shaft seal from the coun
terbore in the manual lever shaft.
3. Remove the cotter pin from

each end of the parking pawl torsion
rod, then remove the rod.
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.
S. Remove the manual lever shaft
nut, and remove the detent lever.

Remove the outer manual lever and
shaft from the transmission case.
6. Remove the clip retaining the
torsion lever assembly and disassem
ble the assembly.
7. Tap the toggle lever sharply to
ward the rear of the case to remove
the plug and pin.
8. Remove the pawl pin by work-
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FIG 25-Transmission Case Fluid
Passages
ing the pawl back and forth. Remove
the pawl and toggle lever assembly.
and disassemble.
9. Remove the manual shaft seal

INSPECTION
Clean the case thoroughly with
clean solvent. Blow out all passages
Fig. 25.
Inspect the case for cracks and
stripped threads. Inspect the gasket
surfaces and mating surfaces for
burrs. Check the breather tube for

0

FRONT

RETAINER

PAWL

D1054-A

PLUG
TOGGLE LEVER PIN

D1055-B

FIG. 26-Typical Control Linkage
obstructions. Check all fluid passages
for obstructions and leakage.
Inspect the case bushing and center
support bushing for scores. Inspect
the torsion lever pin for wear.
Check all parking linkage parts
Fig. 26 for wear or damage.

ASSEMBLY
1. Assemble the toggle lever and
pawl assembly and install in the case.
2. Install the torsion lever assem
bly, using two screwdrivers to posi
tion the spring on the lever.
3. Coat the outer diameter of a

new manual shaft seal with gasket
sealer and install the seal in the case.
4. Install the manual lever and
shaft in the case.
5. Install the detent lever and the
attaching nut. Torque the nut to
specification.
6. Install the detent spring and
ball using a tube to depress the ball
and spring while rotating the lever.
7. Complete the lever installation
using a new downshift lever shaft
seal.
8. Check for free linkage opera
tion.

INSTALLATION OF SUB-ASSEMBLIES

Do not use force to assemble mat..
big parts. If the parts do not assemble

freely, examine them for the cause
of the difficulty. Always use new

gaskets during the assembly opera
tions.

CLUTCH ASSEMBLIES
1. Install the front band in the
transmission case so that the anchor
end is aligned with the anchor in the
case.
2. Lift the clutch assemblies out of

Tool77530.A

FIG. 21-Front Clutch Hub
Installation

FIG. 28-Pr.ssur. Plate
Installation

FIG. 29-Clutch Plate Installation
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the holding block. Do not allow the
clutches to separate.
3. Install the sub-assemblies in the
transmission case while positioning
the servo band on the drum. Hold the
units together while installing them
Fig. 5.

CENTER SUPPORT, ONE-WAY
CLUTCH, PINION CARRIER,
AND OUTPUT SHAFT
1. On the bench, install the oneway clutch on the center support with
the flanged side of the cage rings up
Fig. 30.
2. Carefully compress each drag
strip as it is started on the inner
race. After all the drag strips are
started on the race, rotate the clutch
to tilt the sprags. Then push the
clutch all the way down on the center
support. Place a strong rubber band
around the sprag outer ends.
3. Install the center support and
clutch in the case.
4. Install the right-hand and lefthand center support outer bolts and
external tooth lockwashers. The lockwashers must be installed with the
rolled edge toward the transmission
case to insure a tight seal. Torque the
bolts to specification.
5. Position the rear band in the
case with the dimpled end against
the adjusting stop strut. Install the
primary sun gear rear thrust bearing
race and bearing on the thrust face
inside the pinion carrier Fig. 31.
Make sure the one-way clutch spacer
is in the pinion carrier Fig. 10.
6. Install the pinion carrier in the
case and start the pinion carrier front
pilot in the center support bushing.
Work the pinion carrier forward un
til the sprags are started on the clutch
outer race.
ONE-WAY
CLUTCH
,/‘CLUTCH
INNER
RACE

FIG. 3O-One Way Clutch
Installation on Center Support

-

CRUISE-O-MATIC TRANSMISSION
GOVERNOR

THRUST
BEARING

-ON
CARRIER
THRUST
BEARING RACE
D1058-A

FIG. 31 -Primary Sun Gear Rear
Thrust Bearing
7. Remove the rubber band.
8. Work the pinion carrier for
ward to the point where the one-way
clutch is barely visible. Rotate the pin
ion carrier counterclockwise from
the rear and note whether the clutch
rotates with the pinion carrier or
remains stationary with the center
support.
9. The clutch drag clip frictional
grip on the clutch outer race is
stronger than the drag strip fric
tional grip on the inner race. There
fore, the clutch should rotate with the
pinion carrier. If it does not rotate
with the pinion carrier, replace the
clutch.
10. Install the selective thrust
washer on the pinion carrier rear
pilot. If the end play was not within
specifications when checked prior to
disassembly, replace the washer with
one of proper thickness. Selective
washers are available in thicknesses
of 0.063-0.061 inch, 0.069-0.067
inch, 0.076-0.074 inch, and 0.0830.081 inch.
11. 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
gaskets on the pump body. Retain the
gaskets with transmission fluid.
3. Install the thrust washer on the
pump body with the bronze side up.
Align the thrust washer tangs with
the bosses on the pump body, and
install the rear pump. Be sure the
drive key Is aligned with the keyway
in the pump drive gear.

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. Install the governor
with the governor body plate toward
the rear of the transmission.
3. Install the governor snap ring.

DISTRIBUTOR
1. Place the four seal rings in the
distributor sleeve, and check the ring
gap.
2. Check the fit of the seal rings in
the grooves in the output shaft. The
rings should rotate freely. Install the
rings in the grooves of the output
shaft.
3. Install the three tubes in the dis
tributor sleeve Fig. 3.
4. Install the distributor sleeve on
the output shaft, chamfer forward.
Lubricate parts to facilitate assembly.
Slide the sleeve forward over the four
rings and at the same time start the
tubes into the case. The distributor
sleeve is located between the gover
nor snap ring and speedometer driv
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.

EXTENSION HOUSING
1. Position the speedometer drive
gear ball in the pocket of the output
shaft. Retain it with fluid. Install the
speedometer drive gear. Install the
speedometer gear snap ring.
2. Insert the extension housing oil
seal replacer and pilot in the housing.
Place a new gasket on the housing
and then install the extension housing
on the transmission case. Install the
extension housing attaching bolts and
external tooth lockwashers. Install the
breather tube when the transmission
is ready for installation. The lockwashers must be installed with the
rolled edge toward the transmission
case. To insure a tight seal use sealer
on the bolt threads.
3. Torque the extension housing
attaching bolts to specification.
4. Install the governor inspection
cover and a new gasket on the hous
ing.
-
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TRANSMISSION OVERHAUL

FRONT PUMP

REAR SERVO

1. Position a new front pump gas
ket in the counterbore of the trans
mission case.
2. Install the front pump, aligning
the pump bolt holes with the holes in
the case.
3. Install three of the front pump
attaching bolts. Torque the bolts to
specification.

1. Position the servo anchor strut,
then rotate the rear band to engage
the strut.

CHECK TRANSMISSION
END PLAY
1. Mount the dial indicator sup
port in a front pump bolt hole. Mount
a dial indicator on the support so
that the contact rests on the end of
the input shaft Fig. 2.
2. Use a large screwdriver to pry
the front of the clutch drum toward
the rear of the transmission Fig. 2
Set the dial indicator to zero.
3. Remove the screwdriver and
pry the units toward the front of the
transmission by inserting a screw
driver between the large internal gear
and the transmission case Fig.
Note the indicator reading.. End play
should be 0.0 10 to 0.029 inch. Mini
mum end play is preferred.
4. Remove the indicator, and
move the tool from the extension
housing.
5. Install the one remaining front
pump attaching bolt. Torque the bolt
to specification.

FRONT SERVO
1. Position the front band forwi d
in the case with the band ends up
2. Position the servo strut with he
slotted end aligned with the sen.o
actuating lever and the small end
aligned with the band end. Rotate the
band, strut, and servo into position
engaging the anchor end of the hand
with the anchor pin in the case.
3. Locate the servo on the case.
and install the attaching bolt Tighten
the attaching bolt only two or three
threads.
4. Install the servo tubes.

0

2. Position the servo actuating
lever strut with a finger, and then in
stall the servo and attaching bolts.
Torque the bolts to specification.

PRESSURE REGULATOR BODY
1. Install the pressure regulator
body and attaching bolts. InstaliL the
tube between the regulator body and
front servo. Then torque the attach
ing bolts to specification.
2. Install the control and converter
valve guides and springs. Install the
spring retainer.
3. Install a new seal ring on the
rear pump intake tube, and install
the tube in the case.

CONTROL VALVE BODY
1. Install the control valve assem
bly, using care to align the servo tubes
with the control valve. Align the in
ner downshift lever between the stop
and the downshift valve. Align the
manual valve with the actuating pin
in the manual detent lever. Do not
tighten the attaching bolts.
2. Install the large control pres
sure tube in the valve body and regu
lator.
3. Install the small control pres
sure compensator tube in the valve
body and regulator.
4. Move the control valve body
toward the center of the case as far
as the attaching bolts will permit.
This movement is made to take up
the clearance between the manual
valve and the actuating pin on the
manual detent lever.
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 de
tent position, loosen the valve body

5-35
attaching bolts and move the valve
body away from the center of the
case. Move the body only enough to
relieve the binding. Torque the at
taching bolts and recheck the manual
valve for binding.
7. Install the lubrication tube in
the rear pump and the regulator body.
8. Torque the control body attach
ing bolts and the front servo attach
ing bolts to specifications.

FRONT SERVO ADJUSTMENT
1. Loosen the front servo adjust
ing screw lock nut, and then back
the nut off three turns.
2. Loosen the adjusting screw five
complete turns.
3. Using the front band adjusting
tools shown in Fig. 5, Part 5-2, ad
just as described in Part 5-2.

REAR SERVO ADJUSTMENT
1. Loosen the adjusting screw
lock nut three turns with the ¾-inch
socket of the rear band adjusting
wrench.
2. Back off the adjusting screw un
til free travel is obtained.
3. Use the special tools shown in
Fig. 5, Part 5-2 and adjust as de
scribed in Part 5-2.
4. Install the fluid filter. Place a
new gasket on the transmission case,
and then install the pan. Install the
attaching bolts and lockwashers.
Torque the bolts to specification.

VACUUM DIAPHRAGM UNIT
Install the vacuum diaphragm unit,
as follows, after performing the hy
draulic system bench tests.
1. Position the push rod in the
bore of the vacuum diaphragm unit
and install the diaphragm unit and
push rod as a unit. A resistance
slightly greater than normal thread
friction should be felt as the unit is
turned into the case by hand.
2. Torque the diaphragm unit to
specifications using tool FCO-24.

HYDRAULIC SYSTEM BENCH TESTS

After the transmission has heen
assembled and 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 bench so that most

malfunctions of the system can be
corrected before the transmission is
installed in the car.
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TESTING TOOL INSTALLAJION
1. Install a plug in the filler tube
hole in the oil pan, and pour four
quarts of transmission fluid into the
transmission through the speeedome
tar gear opening.
2. Remove the vacuum diaphragm
unit and the diaphragm unit push rod
if these parts had been previously
installed.
3. Install the bench testing tool on
the transmission.
4. Remove the Vs -inch pipe plug
at the transmission case rear face or
at the left-hand side of the case. Turn
the front pump in a clockwise direc
tion at 75-100 rpm until a regular
flow of transmission fluid leaves the

hole in the transmission case. This
operation "bleeds" the air from the
pump.
5. Install the pressure gauge
Tool 77820 or T57L-77820-A as
shown in Fig. 32.

PRESSURE TESTS
Turn the front pump at 75-100
rpm and note the gauge readings. The
pressure readings on the bench test
must be within the limits set for
engine idle Fable 3, Part 5-3.
If pressure gauge readings are
within limits in all selector lever posi
tions, install the vacuum diaphragm
unit and push rod, as described in
Section 5. With the diaphragm unit
installed, pressure gauge readings in

FIG. 32-Bench Testing Tool
Installation
N, Dl, and D2 should increase at
least 50% at a fast cranking speed.
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CONVERTER CHECKS

The torque converter is enclosed
in a welded steel housing, and cannot
be disassembled for service. A special
tool Fig. 1 is provided to check
turbine and stator end play and
the operation of the one-way stator
clutch.

TURBINE AND STATOR END
PLAY CHECK
1. Insert the tool into the converter
pump drive hub until it bottoms.
2. Install the guide over the con
verter pump drive hub.
3. Expand the split fiber bushing
Fig. 1 in the turbine spline hy
tightening the adjusting nut Tighten
the nut until the tool is securely
locked to the spline.
4. Attach a dial indicator to the
tool Fig. 1. Position the indicator
button on a converter pump drive
hub lug, and set the dial face to zero.
5. Lift the tool upward as far as
it will go and note the indicator read
ing. The indicator reading is the total
end play which the turbine and stator
share. If the total end play exceeds
0.060 inch, replace the converter
unit.

STATOR ONE-WAY CLUTCH
CHECK
1. Loosen the adjusting nut to free

CONVERTER
A SSEMB I

FRONT PUMP AND STATOR
SUPPORT SHAFT

FIG. 2-Stator to Impeller
Interference Check

the split bushing, then remove the
tool from the converter.
2. Install the stator outer race
holding tool in one of the four holes
provided in the stator Fig. 1.
3. Insert the tool in the converter
pump drive hub. As the tool enters
the converter, the pins will engage
the stator clutch inner race spline.
4. Place a torque wrench on the
tool Fig. 1. The tool and stator in
ner race should turn freely clock
wise from the pump drive hub side
of the converter. It should lock up
and hold a 10 ft-lbs pull when the
wrench is turned counterclockwise.
Try the clutch for lockup and hold in
at least five different locations around
the converter.
5. If the clutch fails to lockup’ and
hold a 10 ft-lbs torque, replace the
converter unit.

STATOR TO IMPELLER
INTERFERENCE CHECKS
1. Position a front pump assembly
on a bench with the spline end of
the stator shaft pointing up Fig. 2.
2. Mount a converter on the pump
so that the splines on the one-way
clutch inner race engage the mating
splines of the stator support, 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 rotate freely without any
signs of interference or scraping
within the converter assembly.
4. If there is an indication of
scraping, the trailing edges of the
stator blades may be interfering with
the leading edges of the impeller
blades. In such cases, replace the converter.

stator support and stator, and pump
drive gear lugs.
3. Install the input shaft, engag
ing the splines with the turbine hub
Fig. 3.
4. While holding the pump sta
tionary, attempt to rotate the turbine
with the input shaft. The turbine
should rotate freely in both direc
tions without any signs of interfer
ence or scraping noise.
5. If interference exists, the sta
tor front thrust washer may be worn,
allowing the stator to hit the turbine.
In such cases, the converter must be
replaced.

CONVERTER CLEANING
The converter cannot be disassem
bled for cleaning. If the converter has
an excessive amount of foreign ma
terial in it, a commercial cleaning
machine or the following cleaning
procedure should be used.
1. With the converter on the
bench, remove both drain plugs and
tilt the converter in all directions so
that as much fluid as possible is
drained.
2. Install the drain plugs and fill
the converter through the pump drive
hub with a light-body oil such as
INPUT SHAFT
FRONT PUMP AND
STATOR SUPPORT.4
SHAFT

//

CONVERTER
ASSEMBLY

- -.

STATOR TO TURBINE
INTERFERENCE CHECK
D1065A

1. Position the converter on the
bench front side down.
2. Install a front pump assembly
to engage the mating splines of the

DO66-A

FIG. 3-Stator to Turbine
Interference Check
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END PLAY CHECK

STATOR CLUTCH CHECK

FIG. 1 -Converter Checking TooI-Cruise-O-Matic
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STEEL PLATE
i%’
DRILL TO SUIT

HEX. HEAD SCREW

342’

¼’ x

DISHED OR

W-24

FLAT WASHER
i/’
Cl.
SPACERB2Q-948-A
PLUG
CHAIN, 10’ LONG

STANDARD
TIRE VALVE

‘

RUBBER PLUG
½’ DIA. X 2’
LONG 1/2W
HOLE THRU
APPROXIMATELY
40 DUROMETER

WELD TOGETHER
SECURELY-MUST
NOT LEAK

x ½

i/’

O.D.
Tire Pressure Gauge

STANDARD BOLT
Y2’-13 X 4½’
LONG SQUARE
THREAD END
REMOVE HEAD
AND WELD TO
WASHER

STANDARD FITTING87971-S
VALVE

01067-A

FIG. 4-Converter Leak Checking Tool
kerosene, or a cleaning solvent suit
able for transmission cleaning.
3. Install the tool shown in Fig.
1 in the converter. Expand the bush
ing in the turbine spline. Rotate the
tool to circulate the fluid in the con
verter.
4. Remove both drain plugs and
thoroughly drain the converter.
5. Repeat the procedure given in
steps 2, 3, and 4, as required, to re

move excessive foreign material.
6. Install the drain plugs.

LEAKAGE CHECK
If there are indications that the
welds on the torque converter hous
ing are leaking, the following check
should be made before the unit is
replaced.
A leak checking tool Fig. 4 can

01068-A

FIG. 5-Converter Leak Checking
Tool Installation
be made from standard parts. The
tool can be used to check both Cruise
0-Matic and Fordomatic converters.
1. Install the plug in the converter
Fig. 5 and expand 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 pressure into the
converter housing. Check the pres
sure with 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 observed,
it may be assumed that the welds are
not leaking.
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SPECIFICATIONS

CONTROL PRESSURE RANGES
Manifold
Vacuum
HG inches
18
Minimum
16 to 13.7

Engine
Speed
RPM
450475

As Required

1.5

Stall

or i.ess

TRANSMISSION GEAR RATIOS
Gauge
Reading
PSI
57-72

Selector
Position
N-Dl-D2
P-R-L
Dl-D2

Selector
Lever
Clutch
Band
Gear
Applied
Ratio
Position
Applied
Neutral
N
None
None
Rear*
2.40:1
First
Dl
Front
Front
1.47:1
Second
Dl or D2
Front
None
1.00:1
Third
Dl or 02
aniar
Reverse
R
Rear
Rear
2.00:1
*jnfirstgearDl, the planetcarrieris held against rotation bytheone-wayclutch.
Gear

57-213

Pressure
Starts Rising
145-170
201-213

Dl-D2
R-L

TORQUE SPECIFICATIONS
Name
Converter to Flywheel Nuts
Converter Housing to Transmission Case Bolts
Front Pump to Transmission Case Bolts
Front Servo to Transmission Case Bolts
Rear Servo to Transmission Case Bolts
Planetary Support to Transmission Case Screws
Upper Valve Body to Lower Valve Body Bolts
Control Valve Body to Transmission Case Bolts
Pressure Regulator Assembly to Transmission Case Screws
Extension Assembly to Transmission Case Bolts
Oil Pan to Transmission Case Bolts
Case Assembly-Gauge Hole Plugs
Rear Band Adjusting Screw Locknut
Front Band Adjusting Screw Locknut
Manual Control Lever Nut
Downshift Lever Nut
Front Pump Cover Screws
Rear Pump Cover Screws ¼ -20
Rear Pump Cover Screws 10-24
Governor Inspection Cover Screws
Converter Cover Drain Plug
Converter Housing to Engine Bolts
Transmission Vent Assembly
Governor Valve Body to Counterweight Screws
Governor Valve Body Cover Screws
Pressure Regulator Cover Screws
Control Valve Body Screws
Case Assembly-Oil Cover Inlet & Outlet Plugs
Front Servo Release Piston to Servo Piston Screws
Lower Valve Body Cover Side Plate to Lower Body
Cover Screws
Vacuum Diaphragm Unit to Case
Inhibitor Plug to Case
Inch-Pounds
tUsing Tool FCO-24

STALL SPEEDS

Foot
Pounds
15-28
35-45
17-22
30-35
40-50
20-25
4-6
8-10
17-22
28-38
10-13
7-15
35-40
20-25
35-40
17-20
25.35*
80.90*
25.35*
50.60*
15-28
45-50
7-10
5060*
2030*
203O*
2O30*
10-15
20.30*

Selector
Lever
Position
D2
Dl
L
R

Clutch
Applied
Front
Front
Front
Rear

Band
Applied
Front
One-Way Clutch
Rear
Rear

Type of Lubricant
Ford Automatic Transmission Fluid
C1AZ-19582-A

Approximate Capacity
11½ Quarts System Dry
10 Quarts Drain and Refill

CHECKS AND ADJUSTMENTS
Transmission

Operation
End Play Check

Turbine and Stator End Play Check
Front Band Adjustment
Use ¼-inch spacer between
adjustment screw and servo
piston_stem
Rear Band Adjustment

Specification
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
0.060 inch maximum
Adjust screw to 10 in-lbs
torque, and back off one full turn;
lock nut to 20-25 ft-lbs
Adjust screw to 10 ft-lbs
torque, and back off 11/2 turns;
lock_nut_to_35-40_ft-lbs

Primary Sun Gear Shaft Ring End
0.002-0.009 inch
Gap Check
Accelerator Pedal Height Adjustment 3i1/IG inches above floor mat
Rear Clutch Steel Plate Coning
0.010 inch maximum
Clearance Check
Output Shaft to Fluid Distributor
0.001 to 0.006 inch
Seal Ring End Gap

20.30*
18-27t
10-15

Automatic Shift Speeds mph
Dl

Dl or 02
1.2
Maximum
Throttle
38-46

2-3

MInimum
Throttle
14-24

2-3
Maximum
Throttle
62-71

1800-2000

LUBRICANT REFILL CAPACItY

1 RANSMISSION SHIFT POINTS APPROXIMATE

1-2
MinImum
Throttle
8-10

Engine
RPM

Dl
3-1
Minimum
Throttle
7-8

Dl or 02
3-2
Maximum
Throttle
57-66

Dl
2-1
Maximum
Throttle
27-37

D2
3-2
MInimum
Throttle
7-10
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FIG. 1-Rear Axle Assembly
A deep-offset hypoid rear axle (Fig.
1) with a welded pressed-steel banjo
housing is used on the 1962 Thunderbird. The conventional differential is
standard equipment in the axle. A
constant-friction Equa-Lock differential (Fig. 19, Part 6-2), which employs automatic transmission-type
clutch plates to control differential
action, is available as optional equipment for the rear axle.
Three dog-eared steel clutch plates
are locked into the Equa-Lock differ-

ential case cover. Two bonded clutch
plates are splined to a clutch hub
which, in turn, is splined to the lefthand axle shaft. Two Belleville
springs maintain constant pressure
between the steel and bonded clutch
plates so that the clutch is always
engaged.
The pressure between the clutch
plates opposes differential action at
all times. When the car turns a corner, the clutch "slips" to allow normal

differential action to take place. Under adverse weather conditions,
where one or both wheels may be on
a low-traction surface such as snow,
ice, or mud, the friction between the
clutch plates will transfer a portion of
the usable torque to the wheel with
the most traction. Thus, the wheel
that is on ice or snow will not spin,
but will have a tendency to operate
with the opposite wheel in a combined driving effort.
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Using a torque wrench of at least
200 ft-lbs capacity, rotate the axle
shaft. Be sure that the transmission
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 more than 100
ft-lbs. The initial break-away torque
may be higher than the continuous
turning torque, but this is normal.
The axle shaft should turn with even
pressure throughout the check without slipping or binding.
If the torque reading is not more
than I 00 ft-lbs, check the differential
for improper assembly.

Jack up one rear wheel and remove
the wheel cover. Then install the
special tool (Fig. 2) on the end of the
rear axle shaft.

A car equipped with an Equa-Lock
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 car off the
stand or jack.

adjusting, repairing, or replacing any
of the axle parts.
Again, certain trouble symptoms
are common to both the conventiional
and Equa-Lock axles, while still other
symptoms are found only in the
Equa-Lock axles.

To determine whether the car is
equipped with a conventional or an
Equa-Lock differential, check the car
patent plate and the axle ratio tag.
Refer to THUNDERBIRD IDENTIFICATION at the front of this
manual.

F16. 2-Equa-Lock Differential Check
The Equa-Lock differential mav
be checked for proper operation without removing the carrier from the
axle housing.

D

TROUBLE SHOOTING

Certain rear axle and drive !me
trouble symptoms are also commun
to the engine, transmission, tires, and
other parts of the car. For this reason.
be sure that the cause of the trouble
is in the rear axle or drive line before
REAR AXLE TROUBLE SHOOTINC.;

EXCESSIVE REAR AXLE
NOISE (ALL REAR AXLES)

Since gears are in mesh, some rear
axle noise is normal. However, excessive noise often indicates the beginning of other troubles in the axle.
A road test can help determine
whether the noise is being caused by
trouble in the rear axle or in other
parts of the car. Before road-testing
the car, make sure that the tire pressures and the rear axle lubricant level
are normal. Then drive the car f:lll'
enough to warm the axle lubricant to
its normal operating temperature.
With the car stopped and the transmission in neutral, run the engine at
various speeds. If the noise still exists
during this test, it probably comes
from the engine or the exhaust system.
To determine if the noise is beiI1g
caused by the rear axle or the tirns,
drive the car over several different

types of road surfaces. Smooth asphalt or black-top roads minimize
tire noises. Tire noises may be eliminated by cross-switching the tires.
Snow tires often cause noises not
heard with conventional tires.
Noise caused by a worn or damaged wheel bearing is often loudest
when the car is coasting at low speeds,
and it usually stops when the brakes
are gently applied. To find the noisy
bearing, jack up each wheel and
check each bearing for roughness
while the wheel is rotating, provided
that the car is equipped with a conventional differential.
If all possible external sources of
noise have been checked and eliminated, and the noise still exists, roadtest the rear axle under all four driving conditio&~rive, cruise, float,
and coast. Then remove, disassemble, and inspect the axle.
CONTINUED ON NEXT PAGE
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REAR AXLE TROUBLE SHOOTING (Continued)
EXCESSIVE REAR AXLE
BACKLASH (ALL REAR
AXLES)

Excessive backlash in the axle driving parts may be caused by worn axle
shaft splines, loose axle shaft flange
nuts, loose U-joint flange mountings,
excessive backlash between the drive

pinion and drive gear, excessive backlash in the differential gears, or bearings which are worn or out of adjustment.

DRIVE LINE NOISE OR
VIBRATION (ALL REAR
AXLES)

Excessive noise or vibration may
be caused by lack of lubrication,
worn U-joint bearings, missing drive
shaft balance weights, and sprung or

damaged drive lines. Make the necessary repairs as required. Undercoating on the drive shaft can destroy the
balance and cause vibration.

ONE WHEEL SPINS
EXCESSIVELY (EQUA-LOCK
ONLY}

Use the procedure given on page
6-3 for checking the Equa-Lock differential while the carrier assembly
is in the car. If the torque required
to rotate one rear wheel is less than

100 ft-lbs, the differential is not functioning properly. To repair the unit,
the carrier assembly must be removed from the axle housing.

Drive the car in a fairly tight circle,
making five circles clockwise and five
counterclockwise. This will permit
the lubricant to work in between the
cluu:h plates. If the noise does not
disappear during this driving test, it
is probable that the axle does not
have the approved type lubricant.
The lubricant may be checked by
draining two tablespoonfuls from the
axle and mixing it with an equal
amount of white alcohol, such as rubbing alcohol. Mix the lubricant and
alcohol thoroughly and let it stand
for at least two minutes. If the sam-

pie now has a blue tint, the lubricant
is correct. If it has a yellow tint, it is
not the correct lubricant. This test
applies only to the approved Ford
lubricant. Drain and refill the axle
with the approved lubricant. It is not
necessary to flush the axle housing.
After refilling the axle with specified lubricant, drive the car in fairly
tight circles clockwise and counterclockwise. The chattering noise
should disappear as soon as the new
lubricant works in between the
clutch plates.

AXLE HAS A HIGHPITCHED, CHAnERING
NOISE ON TURNS (EQUALOCK ONLY)

El

REAR AXLE SHAn, WHEEL BEARING, AND OIL SEAL REPLACEMENT

The rear axle shafts, wheel bearings, and oil seals can be replaced
without removing the differential assembly from the axle housing.
1. Remove the wheel and tire from
the brake drum.
2. Remove the nuts that secure the
brake drum to the axle flange, and
then remove the drum from the
flange.
3. Working through the hole provided in the axle shaft flange, remove
the nuts that secure the wheel bearing retainer. Then pull the axle shaft
assembly out of the axle housing
(Fig. 3). The brake carrier plate must
not be dislodged. Install one nut to

hold the plate in place after the axle
shaft is removed.
4. If the rear wheel bearing is to
be replaced, loosen the inner retainer
Press Ram - - - -

by nicking it deeply with a cold chisel
in several places. It will then slide off
easily.
5. Remove the bearing from the
axle shaft with the tool shown in
Fig. 4.

AXLE SHAFT

INNER
RETAINER

AXLE SHAFT

FIG. 3-Axle Shaft Removal

FIG. 4-Wheel Bearing Removal

SEARING

FIG. 5-Wheel Bearing Installation
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6. Inspect the machined surface
of the axle shaft and the axle housing for rough spots or other irregularities which would affect the sealing
action of the oil seal. Carefully remove any burrs or rough spots.
7. Lightly coat the wheel bearing
bores with ball joint grease.

8. Press a new rear wheel 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
pressed through the bearing. The

El

11. Place a new gasket on each
side of the brake carrier plate, and
then slide the axle shaft into the
housing. Start the axle splines into
the side gear, and push the shaft in
until the bearing bottoms in the
housing.
12. Install the bearing retainer
and the nuts that secure it. Torque
the nuts to specification.
13. Install the brake drum and
the 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 differential assembly from the ax.le
housing. Soak new seals in SAE I 0
oil for ½ hour before use.
1. Remove the pinion bumper
bracket from the carrier housing. Disconnect the drive shaft from the drive
pinion flange.
2. Mark the pinion shaft nut. the
end of the pinion shaft, and the Ujoint flange inner surface for realignment.
3. Hold the flange with the wol
shown in Fig. 9, Part 6-2. Remove

a

bearing should seat ftnnly againsj the
shoulder on the shaft.
9. Adjust the same tool to support
the bearing inner retainer, then press
the shaft through the retainer until
the retainer seats firmly against the
bearing.
10. If the axle shaft oil seal is to
be replaced, remove the seal with
tool 1175AB. Soak new seals in SAE
10 oil for ½ hour before use. Install the new seal with tool 11 77 or
11 77-N. Wipe a small amount of an
oil resistant sealer on the outer edge
of the seal before it is installed.

6-5

the pinion nut and the flat washer.
4. Clean the carrier housing
around the drive pinion flange oil
seal. Place a drain under the seal,
or raise the front of the car higher
than the rear.
S. Remove the U-joint flange carefully (Fig. 10, Part 6-2) to avoid
later misalignment of the drive shaft.
6. Using the tool shown in Fig.
11, Part 6-2, remove the drive pinion
flange oil seal.
7. Clean the oil seal seat.
8. Coat the outer edge of th1: new
seal with oil resistant sealer, and in-

stall the seal, using the tool shown
in Fig. 29, Part 6-2.
9. Align the U-joint flange spline
mark with the pinion shaft spline
mark and install the flange (Fig. 30,
Part 6-2).
10. Install the flat washer and the
pinion shaft nut. Tighten the nut
until the marks are aligned (see step
2).

11. Connect the drive shaft to the
pinion flange.
12. Check the lubricant level. If
additional lubricant is required refer
to Group 12 for the proper type.

DRIVE LINE REPAIR
Receiver Socket

SNAP RING (WRAP TYPE)

FIG.
FIG. 6-U-Joint Removal
All drive shafts are balanci::d.
Therefore, if the car is to be undercoated, cover the drive shaft to prevent undercoating material getting
on the shaft or U-joints.

El 173-A

7-0utput Shaft Spline Seal

To inspect or replace U-joints,
follow this procedure.
1. Disconnect the rear U-joint
from the drive pinion flange. Pull the
drive shaft toward the rear of the
car until the front U-joint yoke dears
the transmission extension housing
and the seal.
2. Remove the snap rings which

retain the bearings in the yoke and
drive shaft.
3. Place the U-joint in a vise or
under a press.
4. Select a socket slightly smaller
in its outside diameter than the Ujoint bearings. Select another socket
slightly larger in its inside diameter
than the bearing outside diameter.
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5. Place the sockets at opposite
bearings so that the smaller socket
becomes a bearing driver and the
larger socket becomes a bearing receiver when the vise jaws come totogether (Fig. 6).
6. Close the vise jaws until both
bearings are free of the yoke. Remove the bearings from the spider.
7. Turn the spider ¼ turn and use
the same procedure to press the bearings out of the shaft.
8. If new U-joint bearings are
being installed, check the new bearings for adequate grease.
9. With the smaller socket press
one bearing part way into place in
the drive shaft.
10. Position the new spider in the
partially installed bearing. Install the

spider with the grease fitting toward
the drive shaft tube.
11, Press the second bearing into
place in the drive shaft. Press the first
bearing all the way in. Install the
bearing retaining snap ring for each
bearing.
12, Press one new bearing part
way into the yoke.
13. Install the yoke on the spider
and press the second yoke bearing
into place. Press the first bearing all
the way in. Install the snap ring for
each bearing.
14, Use the same procedure to remove and replace the rear U-joint
spider and bearings.
Check the joints for freedom of
movement. If a bind has resulted
from misalignment during the fore-

going procedures, tap the ears of the
drive shaft sharply to relieve the bind.
Do not install the drive shaft unless
the universal joints are free of bind.
15. If the rubber seal installed on
the end of the transmission extension
housing is damaged in any manner,
install a new seal.
16, Lubricate the yoke spline with
special spline lubricant (Part 12-1).
This spline is sealed so that the transmission fluid does not "wash" away
the spline lubricant (Fig. 7). Install
the yoke on the transmission output
shaft.
17. Install the U-bolts and nuts
which attach the U-joint to the drive
pinion flange.
, 18. Lubricate the front and rear
U-joints as specified in Group 12.
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DIFFERENTIAL CARRIER REPLACEMENT

REMOVAL

1. Place a drain pan under the
carrier and housing to catch the old
lubricant, when the carrier is separated from the housing.
2. Use a wire brush to clean dirt
from the area around the carrier and

housing mating surfaces (Fig. 1).
Then wipe the area clean with a doth
dampened with solvent.

ing, and then remove the carrier from
the housing.

3. Remove the axle shaft (Fig. 3,
Part 6-1) and the drive shaft.

After the gear tooth pattern has
been checked and is satisfactory, install the differential carrier in the
axle housing. Use a new carrier to
housing gasket.

4. Remove the nuts which attach
the differential carrier to the hous-

INSTALLATION

AXLE HOUSING
AXLE SHAFT

BEARING
RETAINER

DRIVE GEAR

FIG. 1-Rear Axle-Disassembled

B

DIFFERENTIAL CARRIER DISASSEMBLy AND ASSEMBLy

INSPECTION BEFORE
DISASSEMBLY

The differential carrier should be
inspected before any parts are re-

moved from it, and it should also be
inspected as it is disassembled. These
inspections can help to find the cause
of the trouble and to determine the

corrections needed.
Mount the carrier in the holding
fixture shown in Fig. 2. Wipe the
lubricant from the internal working

"This publication contains material that is reproduced and distributed under a license to Detroit Iron from Ford Motor Company. No further reproduction
or distribution of the Ford Motor Company material is allowed without the express written permission of Ford Motor Company."

6-8

GROUP 6- REAR AXLE AND DRIVE LINE
out of the back face of the drive
gear, as shown in Fig. 5. This runout should not exceed 0.003 inch.
Loosen the differential bearing cap
bolts, and then torque to 25 ft-lbs.
Remove the adjusting nut locks.
Carefully loosen one of the adjusting
nuts to determine if any differential
bearing preload remains. If at least
one notch of preload remains, the
differential bearings may be re-used,
provided they are not pitted or damaged.

Tool-T57l-500-A

DISASSEMBLY OF
CONVENTIONA L DIFFERENTIAL
CARRIER
1. Mark one differential bearing

FIG. 2-Bench Fixture For Carrier
Overhaul

cap and the mating bearing support
to help position the parts properly

parts, and visually inspect the parts
for wear or damage.
Rotate the gears to see if there is
any roughness which would indicate

FIG. 4-Gear Tooth Contact Check

FIG. 3-Baddash Check
defective bearings or chipped gears.
Check the gear teeth for scoring or
signs of abnormal wear.
Set up a dial indicator (Fig. 3) and
check the backlash at several points
around the drive gear. Backlash
should be within specification.
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 cannot be pressed out
from between the teeth. As shown
in Fig. 4, wrap a cloth around the
drive pinion flange to act as a brake.

Rotate the drive gear back and
forth (use a box wrench on the drive
gear attaching bolts for a lever) until
a clear tooth contact pattern is obtained.
Certain types of gear tooth contact
patterns on the drive gear indicate
incorrect adjustment. Noise caused
by incorrect adjustment can often be
corrected by readjusting the gears.
Typical patterns and the necessary
corrections are explained in the assembly procedures.
Gear tooth runout can sometimes
be detected by an erratic pattern on
the teeth. However, a dial indicator
should be used to measure the run-

FIG. &-Differential Bearing
Removal

DIFFERENTIAL
CASE

)
FIG. 5-Drive Gear Runout Check

FIG. 7-Diflerential Pinion Shaft
Retain• Removal
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during assembly of the carrier.
2. Remove the adjusting nut locks.
bearing caps, and adjusting nuts
Then lift the differential assemhly
out of the carrier.
3. If the differential bearings are
to be removed, use the tool shown in
Fig. 6.
4. Remove the bolts that attdch
the drive gear to the differential case
Press the drive gear from the case or
tap it off with a soft-faced hammer
5. With a drift, drive out the J1fferential pinion shaft retainer ( I- 1g.
7), and separate the 2-piece differen
tial case.
6. Drive out the pinion shaft I I- 1g
8) with a brass drift. Remove the
gears and thrust washers.
7. Turn the carrier case upright.
and remove the pinion shaft nut (Fig.
9). Then remove the U-joint flange
(Fig. 10).
8. Remove the seal (Fig. 1 J) ,md
the slinger.
9. Remove the pinion shaft .md
bearing retainer from the carrier
housing. Measure the shim thickness
with a micrometer. Record this original shim thickness. If a new gear
set is installed during assembl) a
new shim will have to be installed
The original shim thickness is one of
the factors necessary in calcularmg
the new shim thickness. Extreme care
must be taken not to damage the
mounting surfaces of the retainer
and carrier.
10. If the pilot bearing is to be
replaced, use the tool shown in Fig.
12 to drive the pilot bearing and the
bearing retainer out together. To mstall the bearing, use the same tool

THRUST WASHER

tJ/
i,,_

PINION SHAFT

PINION SHAFT
RETAINER

I

THRUST WASHER

FIG. 8-Assembly of Differential Case
(Fig. 13), and drive the bearing in
until it bottoms. With the same tool,
install a new retainer with the concave side up.
11. Place a protective sleeve (hose)
on the pinion pilot bearing surface.
Press the pinion shaft out of the
pinion front bearing cone (Fig. 14).
12. Remove the pinion rear bearing cone (Fig. 15).

13. Do not remove the pinion

bearing cups from the retainer unless
the cups are worn or damaged. The
flange and pilot of the retainer are
machined during manufacture by locating on these cups after they are
installed in their bores. If the cups
are worn or damaged, they may be
removed and replaced as shown in
Figs. 16 and 17.
After the new cups are installed,
make sure they are seated in the retainer by trying to insert a 0.0015-

Tool-T57L-4851-A

11182-B

FIG. 9-Pinion Shaft Nut Removal

FIG.

10-U-Joint Flange Removal
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FIG. 11-Pinion Seal Removal
inch feeler gauge between the cup and
the bottom of the bore.
DISASSEMBLY OF EQUA-LOCK
DIFFERENTIAL CARRIER

1. Mark one differential bearing
cap and the mating bearing support
to help position the parts properly
during assembly of the carrier.
2. Remove the adjusting nut locks,
bearing caps, and adjusting nuts.
Then lift the differential assembly out
of the carrier.
3. Remove the differential bearings (Fig. 6).
4. Loosen alternate drive gear attaching bolts evenly to release the
spring pressure between the differential case and cover. A hydraulic
press may be used to contain the

spring pressure while the bolts are
removed. Apply about one ton pressure across the case bearing hubs
while the drive gear bolts are removed.
5. Remove the differential case
cover, and then remove the drive
gear.
6. Remove the two Belleville
springs.
7. Remove the steel and the bonded clutch plates.
8. Remove the differential clutch
hub, side gear, and thrust washer.
9. Remove the drive gear from the
differential case.
10. Drive out the differential pinion shaft lock pin.
11. With a punch, drive out the
differential pinion shaft. Then remove the pinion gears and thrust
washers.
12. To disassemble the remaining carrier parts, use the procedure
given under "DISASSEMBLY OF
CONVENTIONAL DIFFERENTIAL CARRIER."

PressRam--t:1
-

Fiber Block

Tool-

TSlL-4614-A

El 185-B

FIG. 14-Pinion Front Bearing
Cone Removal
if gears can be reused. Worn gears
cannot be rebuilt to correct a noisy
condition. Gear scoring is the result
of excessive shock loading or the use
of an incorrect lubricant. Scored
gears cannot be reused.
Examine the teeth and thrust surfaces of the differential gears. Wear
on the hub of the differential gear
can cause a "chucking" noise known
as "chuckle" when the car is driven
at low speeds. Wear of splines, thrust
surfaces, or thrust washers can contribute to excessive drive line backlash.
BEARING CUPS

FIG.

13-Pilot Bearing Installation

INSPECTION AFTER
DISASSEMBLY

Check bearing cups for rings,
scores, galling, or erratic wear patterns. Pinion cups must be solidly
seated. Check by attempting to insert a 0.0015-inch feeler between
these cups and the bottoms of their
bores.

Thoroughly clean all parts. Always
US& clean

solvent when cleaning bearings. Oil the bearings immediately to

prevent rusting. Inspect the parts for
defects. Clean the inside of the carrier before rebuilding and assembling
the parts. Inspect individual parts as
outlined below.
GEARS

Tool-T57L-4625·A

E1020-A

FIG. 12-Pilot Bearing Removal

Examine the pinion and drive gear
teeth for scoring or excessive wear.
Extreme care must be taken not to
damage the pilot bearing surface of
the pinion.
The pattern taken during disassembly should be helpful in judging

FIG. 15-Pinion Rear Bearing
Cone Removal
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CONE AND ROWR ASSEMBLIES

When operated in the cyps, these
parts must turn without roughness.
Examine the roller ends for wear.
Step-wear on the roller ends indicates
the bearings were not preloaded properly or the rollers were slightly misaligned.
DIFFERENTIAL BEARING ADJUSTING
NUTS

Temporarily install the bearmg
caps and test the fit of the adjusting
nuts in their threads. The nuts should
turn easily when the caps are tightened to specification. The faces of
the nuts that contact the bearing cups
must be smooth and square. Polish
these with a fine abrasive on a flat
surface. Replace the nuts or examme
the threads in the carrier if their fit
is not proper. Be sure that the bearmg
caps are on the side they were machined to fit.
U-JOINT FLANGE

Be sure that the ears of the flange
have not been damaged in removmg
the drive shaft or in removing the
flange from the axle. The end of the
flange that contacts the oil slinger
must be smooth. Polish this face
if necessary. Roughness aggravates
backlash noises, and causes wear ,Jf
the slinger with a resultant loss in
pinion bearing preload.
PINION RETAINER

Be sure that the pm10n beanng
cups are seated. Remove any chips nr

6-11

burrs from the mounting flange.
Clean the groove for the O-ring
seal and all lubricant passages. If the
cups were removed, examine the
bores carefully. Any nicks or burrs in
these bores must be removed to permit proper seating of the cups.

material is scored or badly worn. Inspect the bonded plate internal teeth
for wear. Replace them if excessive
wear is evident.
Examine all thrust surfaces and
hubs for wear. Abnormal wear on
these surfaces can contribute to a
noisy axle.
Inspect the Belleville springs for
proper free height of ¼ inch.

CARRIER HOUSING

Make sure that the differential
bearing bores are smooth and the
threads are not damaged. Remove
any nicks or burrs from the mounting
surfaces of the carrier housing.

ASSEMBLY OF
CONVENTIONAL DIFFERENTIAL
CASE

DIFFERENTIAL CASE

1. Place a side gear and thrust
washer in the differential case bore
(Fig. 8). 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
enough to retain a pinion thrust
washer and pinion gear.
3. Place the second pinion and
thrust washer in position, and drive
the pinion shaft into place. Carefully
line up the pinion shaft retainer holes.
4. Place the second side gear and
thrust washer in position (Fig. 8).
and install the cover of the differential case. Install the retainer. A pinion
or axle shaft spline can be inserted in
the side gear spline to check for free
rotation of the differential gears.
5. Insert two ½6 (N.F.) bolts two
inches long through the differential
flange, and thread them three or four
turns into the drive gear as a guide in
aligning the drive gear bolt holes.

Make sure that the hubs where the
bearings mount are smooth. Check
the fit of the differential gears in the
counterbores. Carefully examine the
thrust surface, which may have been
damaged when the bearings were removed. The bearing assemblies will
fuil if they do not seat firmly on the
hubs. Be sure that the mating surfaces of the two parts of the case are
smooth and free from nicks or burrs.
EQUA-LOCK DIFFERENTIAL PARTS

Inspect the clutch plates for uneven or extreme wear. The dog-eared
clutch plates must be free from
burrs, nicks, or scratches which could
cause excessive or erratic wear to the
bonding material of the internally
splined clutch plates. The internally
splined clutch plates should be inspected for condition of the bond,
bonding material, and wear. Replace
the bonded plates if their thickness is
less than 0.085 inch or if the bonded
Press Ram
Toal-T57L-4614-A
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FIG. 16-Pinion Bearing Cup Removal

FIG.

17-Pinion Bearing Cup Installation
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DIFFERENTIAL
BEARING
CONE AND
ROLLER

_...-

One op the pinion shaft retainer boles.
5. Place the second pinion and
thrust washer in position. Drive the
pinion shaft into place. Install the
pinion shaft retainer. The retainer
must not extend beyond the machined
surface of the case.

11O24-A

FIG. 18-Ditlerential Bearing
Installation
Press or tap the drive gear into position.
6. Install and tighten the drive gear
bolts and washers evenly, and torque
them alternately across the gear to
specification.
7. H the differential bearings have
been removed, press them on as
shown in Fig. 18.

6. Insert two 2-inch ¾e (N.F.)
bolts through the differential flange,
and thread them three or four turns
into the drive gear as a guide in aligning the drive gear bolt holes. Press or
tap the drive gear into position.
7. Clamp the differential case in a
soft-jawed vise. Install the differential
side gear on the differential pinion
gears. Place the clutch hub on the
side gear. Place the thrust washer on
the hub (Fig. 20).

,C'fE'l 190-A

FIG. 21-Belleville Spring
Installation

DIFFERENTIAL CASE

cate all parts Ubenlly with u:le lubri-

cant during assembly.

3, With a soft-faced hammer,
drive the pinion shaft into the case
only far enough to retain a pinion
thrust washer and pinion gear.
4. Place the second pinion and
thrust washer in position, and drive
the pinion shaft into place. Carefully

PINION GEAR
DIFFERENTIAL
CASE

BELLEVILLE SPRINGS

Dowe/ Pins FOR CLUTCH PLATE ALIGNMENT
DURING ASSEMBLY (~6 x 2 INCH)

ASSEMBLY OF EQUA-LOCK

1. Refer to Fig. 19.
2, Place the side gear and thrust
washer in the differential case. Lubri-

9. Place a bonded plate on the
steel plate. Make sure the bonded
plate inner spline teeth properly engage the hub spline. Assemble the
remaining plates: a steel plate, a
bonded plate, and lastly a steel plate.
10. Place the two Belleville springs
on the top steel plate. Both Belleville
springs are assembled with their concave sides down (Fig. 21). Carefully
center the Belleville springs so that
they will fit into the cover.

11189-A

FIG. 20-Clukh Plate Installation
8, To align the clutch plates during assembly, insert two *ex 2 dowel
pins into the differential case. Place
a steel plate on the differential case
so that the slots in the dog ears straddle the dowel pin (Fig. 20). Lubricate
all the Eqoa-Lock differential parts

11. Place the differential case cover on the case (Fig. 22). Start the drive
gear bolts.
12. Tighten the bolts evenly and
alternately across the diameter of the
drive gear. As the bolts are tightened
the Belleville springs are compressed
and the differential case and cover
are pulled together.

with u:le lubricant so that an accurate torque check can be made.

BONDED PLATES

fflLMLLEho?~~ oom

CLUTCH HUB
THRUST
ASHERS

THRUST WASHER

FIG. 22-Diflerential Cover

SHA

e!Jeo
~
'-

SIDE GEARS

- - - - - LOCK PIN
DRIVE GEAR

Installation
DIFFERENTIAL -J.--+,1---tl;--~
LUBRICATOR
USED WITH
EQUA-LOCK
UNITS, ONLY

FIG. 19-Equa-Lock Differential Assembly

El 188-A

13. Remove the dowel pins.
14. Torque the case to drive gear
bolts to specification.
15. Check the torque required to
rotate one side gear while the other
side gear is held (Fig. 23). Ignore the
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MATCHED GEAR SET
IDENTIFICATION

If the old pinion is marked +4, for
example, and the new pinion is
marked -2, the table indicates that
0.006 inch of shim stock should be
removed from the original shim pack.
If the original shim pack was lost
or if a new carrier housing is being
installed, substitute a nominal 0.020
inch shim for the original, and follow the foregoing procedure for a
trial build-up. If any further shim
change is necessary, it will be indicated in the tooth pattern check.
A new drive gear and pinion
should always be installed in an axle
as a matched set (never separately).

El 178-A

FIG. 24-Pinion and Drive Gear
Markings
to adjust the shim pack to the correct
thickness for a given gear set, each
pinion gear is marked with an adjustment number such as the +1 marking in Fig. 24.
When replacing a drive gear and
pinion it should be noted that the
original factory installed shim is of
the correct thickness to adjust for individual variations 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 these steps:
1. Measure the thickness of the
original shim with a micrometer.
2. Note the shim adjustment 1mmber on both the old pinion and the
new pinion.
3. Refer to Table 1 to determine
the correct amount of shim thickness
change. The amount shown in Table
1 under the old pinion shim adjustment number and in line with the
new pinion number is the amount of
chaflge that should be made to the
original shim thickness.

El 192-A

FIG. 23-Differential Torque Check
torque required to start the side gear
turning. The torque required to keep
it moving steadily should be between
155 and 195 ft-lbs, if new clut..:h
plates were installed. The torque
should be over 100 ft-lbs, if the
original clutch plates were mstalled.
If the required torque is not withm
these limits, check for improper assembly.

16. Procedures and specifications
for installing the Equa-Lock differential in the carrier are the same as
those for the conventional differential installation.

SHIM SELECTION
Individual differences in machining the carrier housing and the gear
set require a shim between the pinwn
retainer and the carrier housing ro
locate the pinion for correct tooth
contact with the drive gear. In order

TABLE

Be sure that the same matching number appears on both the drive pinion
and the drive gear. Note the number

"170" in Fig. 24.
Preu Ram

~
•

Fiber Block

DRIVE
PINION

FIG. 25-Pinion Rear Bearing Cone
Installation

1-Drive Pinion Adjusting Shim Thickness Change (Inches)

New Pinion
Marking
+4

6-13

L..-------

-

--

-4
+0.008
+0.007

+2

+0.006

--

-3
+0.007

-

+3

Old Pinion Marking

-

--

+0.006

--

+0.00b
--·-

+1

+0.005

0

+0.004

.,

·-·"--

-+

+

+0.004
---

-

+0.003
~-

-1

+0.003

-2

+0.002

-t-000

-3

+0.001

0

-4

0

+o,oo;

-----

-I

-o.oo:

·•
1

+

-:~

-1

0

+1

+2

+3

+4

+0.006

+o.005

+0.004

+0.003

+0.002

+0.001

o

+0.005

+0.004

+0.003

+0.002

+0.001

0

-0.001

+0.001

0

-0.001

-0.002
-0.003

+0.004

+0.003

+0.002

+0.003

+0.002

+0.001

0

-0.001

-0.002

+0.002

+0.001

0

-0.001

-0.002

-0.003

-0.004
-0.005

---

+0.001

0

-0.001

-0.002

-0.003

-0.004

0

-0.001

-0.002

-0.003

-0.004

-0.005

-0.006

-0.002

-0.003

-0.004

-0.005

-0.006

-0.007

-0.003

-0.004

-0.005

-0.006

-0.007

-0.008

' ----0.001
1
i

-0.002
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FIG. 26-Pinion and Bearing Retainer

PressRam-u
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fiber Block

ASSEMBLY AND INSTALLATION
OF DRIVE PINION AND
BEARING RETAINER

,

·~
Tool4-A

1. Install the drive pinion rear
bearing cone and roller on the pinion
shaft (Fig. 25). Place a new spacer on
the pinion shaft (Fig. 26).
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. 27. Be careful not to crush the bearing spacer.
3. Lubricate the O-ring with axle
lubricant and install it in its groove
in the pinion retainer. Be careful not
to twist it.
4. Place the proper shim on the
carrier housing and install the pinion
and retainer (Fig. 28).

FIG. 27-Pinion Front Bearing
Installation

S. Install the pinion retainer bolts.
Torque the bolts to specification.

6. Place the slinger on the pinion
shaft.
7. Coat the outside edge of a new
oil seal with an oil resistant sealer
and install it in the bearing retainer
(Fig. 29). Soak new seals in SAE 10
oil for ½ hour before use.
8, Install the U-joint flange (Fig.

30).
9. Place the flat washer over the
pinion shaft and start the pinion shaft
nut.

10. Hold the flange (Fig. 9) and
tighten the pinion shaft nut until the
torque required to turn the pinion
shaft is 8-12 in~lbs (used bearings) or
17-27 in-lbs (new bearings). As the
pinion shaft nut is tightened, rotate
the pinion shaft frequently to allow
the bearing to seat. Check the bearing preload as shown in Fig. 31.

PINION GEAR
LOCATING

·•1/'"™

El 195-A

FIG. 28-Pinion and Retainer Installation

El 196-A

FIG. 29-0il Seal Installation
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DIRECTION OF
ROTATION

CARRIER HOUSING

FIG. 30-U-Joint Flange Installation

El

FIG. 31-Pinion Bearing Preload Check

DRIVE PINION AND DRIVE GEAR ADJUSTMENTS

DIFFERENTIAL INSTALLATION
AND ADJUSTMENT
1. Wipe a thin coating of lubncant
on the bearing bores so that the differential bearing cups will move
easily.

2. Place the cups on the bearings
and set the differential case assembly
in the carrier. Slide the assembly
along the bores until a slight amount
of backlash is felt between the gear
teeth.
3. Set the adjusting nuts in the
bores so that they just contact the
bearing cups. The nuts should be
engaging about the same number of
threads on each side.
4. Carefully position the beanng
caps on the carrier. Match the marks
made when the caps were removed.

5. Install the bearing cap bolts and
alternately torque them to 70-80
ft-lbs.
6. If the adjusting nuts do not turn
freely as the cap bolts are tightened,
remove the bearing caps and .agam
inspect for damaged threads or incorrectly positioned caps. Tightening
the bolts to the specified torque is
done to be sure that the cups and
adjusting nuts are seated. Loosen the
cap bolts, and torque them to only
20 ft-lbs before making adjustments.

7. The left-hand adjusting nut is
on the drive gear side of the carrier.
The right-hand nut is on the pinion
side. Loosen the right-hand nut until

it is away from the cup. Tighten the
left-hand nut until the drive gear is
just forced into the pinion with no
backlash. (Recheck the right-hand nut
at this time to be sure that it is still
loose.) Tightening the left-hand nut
moves the drive gear into the pinion
to decrease backlash, and tightening
the right-hand nut moves the drive
gear away.
8. Tighten the right-hand nut two
notches beyond the position where it
first contacts the bearing cup. Rotate
the drive gear several revolutions in
each direction while the bearings are
loaded to seat the bearings in their
cups. This step is important.

9. Again loosen the right-hand nut
to release the preload. If there is any
backlash between the gears, tighten
the left-hand nut just enough to remove this backlash. Carefully tighten
the right-hand nut until it just contacts the cup. Set preload of 2½ to 3
notches tight by the right-hand nut.
As preload is applied from the righthand side, the drive gear is forced
away from the pinion and usually results in the correct backlash.
10. Torque the differential cap
bolts to specification.
11. Measure the backlash as
shown in Fig. 3. Measure the backlash on several teeth around the drive
gear. If the measurements vary more
than 0.003 inch, there is excessive
runout in the gears or their mountings, which must be corrected to obtain a satisfactory unit. If the back-

lash is out of specification, loosen
one adjusting nut and tighten the
opposite nut an equal amount, to
move the drive gear away from or
toward the pinion. When moving the
adjusting nuts, the final movement
should always be made in a tightening direction. For example, if the
left-hand nut had to be loosened one
notch, loosen the nut two notches,
then tighten it one. This procedure
makes it certain that the nut is contacting the bearing cup, and that the
cup cannot shift after being put in
service.
GEAR TOOTH CONTACT
PATTERN CHECK

The surface of the gear teeth is
coated with a manganese-phosphate
coating to prevent scoring during the
break-in process. Fig. 32 shows typical patterns made on a set of axle
gears. Some minor differences will
exist on individual gear sets, but, in
general, desirable patterns should
have these characteristics:
The drive pattern should be centered on the tooth.
The coast pattern should be centered on the tooth but may be slightly toward the toe.
There should be some clearance
between the pattern and the top of
the tooth.
There should be no hard lines
where the pressure is high.
Paint the gear teeth and roll a contact pattern as shown in Fig. 4.
Fig. 3 2 shows some driv&- and coast
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COAST SIDE

DRIVE SIDE

HEEL

DESIRABLE PATTERN
CORRECT SHIM
CORRECT BACKLASH

BACKLASH CORRECT
0.004 THICKER SHIM
REQUIRED

ii...-----0~
BACKLASH CORRECT
0.004 THINMER SHIM
REQUIRED

SHIM CORRECT
DECREASE BACKLASH
0.004

SHIM CORRECT
INCREASE BACKLASH
0.004

11179-1

FIG. 32-Typical Gear Tooth Contad Pattern
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patterns and indicates the changes
required to obtain the correct operating positions of the gears.
Every gear has a characteristic pattern. Fig. 32 shows typical patterns
only, and explains how patterns shift
as gear location is changed. The
movement of tooth contact patterns
can be summarized as follows:
1. Decreasing backlash moves the
drive gear closer to the pinion:
Drive pattern(convex side of gear)
moves slightly lower and toward the
toe.
Coast pattern (concave side of
gear) moves lower and toward the
toe.
2. Increasing backlash moves the
drive gear away from the pinion:

Drive pattern moves slightly higher
and toward the heel.
Coast pattern moves higher and
toward the heel.
3. Thinner shim with the backlash
constant moves the pinion closer to
the drive gear:
Drive pattern moves deeper on
the tooth (flank contact) and slightly
toward the toe.
Coast pattern moves deeper on
the tooth and toward the heel.
4. Thicker shim with the backlash
constant moves the pinion further
from the drive gear:
Drive pattern moves toward the
top of the tooth (face contact) and
toward the heel.
Coast pattern moves toward the

top of the tooth and slightly toward
the toe.
If the patterns are not correct,
make the changes as indicated. The
pinion need not be disassembled to
change a shim. All that is required is
to remove the retainer assembly and
install a different shim. If the shim is
changed, the differential assembly
will have to be readjusted to maintain
the correct backlash. Do not install
the carrier in the housing until a satisfactory pattern is obtained. Clean
the marking compound from the gear
teeth and lubricate.
When the carrier is assembled and
the gear tooth contact pattern is satisfactory, replace the adjusting nut
locks. Torque the lock bolts to specification.
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LUBRICANT REFILL CAPACITY

TORQUE LIMITS-ft-lbs (Continued)

Capacity
Minimum Torque Required to Tighten Pinion Nut to Obtain
Correct Pinion Bearing Preload

4½ pints

Pinion Bearing Preload

ADJUSTMENTS
Inches

Backlash Between Drive Gear and Pinion
Maximum Backlash Variation Between Teeth
Maximum Runout of Backface of Drive Gear as Assembled
Thickness
Differential Side Gear Thrust Washers
Differential Pinion Gear Thrust Washers

175*

New Bearings

17-27 inch-pounds

Used Bearings

8-12 inch-pounds

Differential Bearing Preload

0.004-0.009
0.003

2½ -3 notches tight
*If this torque can not be obtained with a used spacer,
install a new spacer.

0.003
0.030-0.032
0.030-0.032

TORQUE LIMITS-ft-lbs
Differential Bearing Cap Screws

70-80

Differential Bearing Adjusting Nut Lock Bolts
Carrier to Housing Stud Nuts

15-20
30-40

Pinion Retainer to Carrier Cap Screws

30-40

Drive Gear Attaching Cap Screws

65-75

Rear Axle Shaft Bearing Retainer Bolts

30-35

Case to Drive Gear Bolts

65-75

PINION AND DRIVE GEAR IDENTIFICATION
Number of Teeth

Ratio

Drive Gear

Pinion

30

10

3.00-1

DRIVE PINION ADJUSTING SHIM THICKNESS CHANGES (Inches)
Old Pinion Marking

New Pinion
Markln1

-4

-3

-2

+4

+0.008

+0.007

+0.006

+0.005

+3

+0.007

+0.006

+0.005

+2

+0.006

+0.005

+0.004

+0.004
+0.003

+1
0

-1

0
+0.004

+l
+0.003

+2
+0.002

+3
+0.001

+4
0

+0.003

+0.002

+0.001

+0.002

+0.001

0

0
-0.001

-0.002

-0.001

+0.005

+0.004

+0.003

+0.002

+0.001

0

-0.001

-0.002

-0.003

+0.003

+0.002

+0.001

0

-0.001

-0.002

-0.003

-0.004

-1

+0.004
+0.003

+0.002

+0.001

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

"This publication contains material that is reproduced and distributed under a license to Detroit Iron from Ford Motor Company. No further reproduction
or distribution of the Ford Motor Company material is allowed without the express written permission of Ford Motor Company."

GROUP 7
- - - - - - - - - - - -· - - - - - - - -· - - - - - - - - - STEERI NG

PAGE

PART 7-1

OPERATION, TROUBLE SHOOTING,
AND ADJUSTMENTS ..................... ... 7- 2

PART 7-2

REPAIR ............... ' ................... 7- 9

PA RT 7-3

SPECIFICATIONS ....... ' ................... 7-20

"This publication contains material that is reproduced and distributed under a license to Detroit Iron from Ford Motor Company. No further reproduction
or distribution of the Ford Motor Company material is allowed without the express written permission of Ford Motor Company."

7-2

OPERATION,
TROUBLE SHOOTING,
AND ADJUSTMENTS

a
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l Description and Operation .... 7-2
2 Trouble Shooting ............ 7-4
3 Adjustments ................. 7-6

DESCRIPTION AND OPERATION

TORSION BAR fBERING GEAR

The power steering unit is a torsion-bar type of hydraulic assisted
system. This system furnishes power
to reduce the amount of turning effort
required at the steering wheel. It also
reduces road shock and vibrations.
The torsion bar power steering unit
includes a rack and piston, and a
worm and ball nut assembly which is
meshed to the gear on the steering
sector shaft. The unit also includes a
hydraulic valve, valve sleeve, and tor-

sion bar assembly which are mounted
on the end of the worm shaft and
operated by the twisting action of the
torsion bar.
The torsion-bar type of power
steering gear is designed with all
components in one housing (Fig. 1).
This makes possible internal fluid
passages between the valve and cylinder, thus eliminating all external
lines and hoses, except the pressure
and return hoses between the pump
and gear assembly.
The power cylinder is an integral

SECTOR---•
SHAFT

61087-A

FIG. 1-Power Steering Gear

part of the gear housing. The piston
is double acting, in that fluid pressure
may be applied to either side of the
piston. The one-piece piston and
power rack is meshed to the sector
shaft.
The operation of the hydraulic
control valve is governed by the
twisting of a torsion bar. All effort
applied to the steering wheel is transmitted directly through the torsion
bar to the ball nut and worm assembly. Any resistance to the turning of
the front wheels results in twisting of
the bar. The twisting of the bar increases as 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 lower end of the torsion bar
is splined to the lower end of the
inside diameter of the worm shaft.
The upper end of the worm shaft is
coarsely splined to the ID of the
torsion bar upper end. This spline
fit is sufficiently loose so that the
upper end of the torsion bar can
twist in the actuator, and thus move
it up and down. This movement results from a short length of helical
splines on the ID of the actuator
which engage the OD of the torsion
bar sleeve. The actuator is held in
the spool by a snap ring. Therefore,
as the torsion bar twists, its radial
motion is transferred into axial motion by helical threads. Thus, the
valve spool is moved off center, and
fluid is directed to one side of the
piston or the other (Fig. 2).
The restricting of the fluid flow
to one side of the piston increases
the fluid pressure proportionately to
the reaction of turning the front
wheels.
The resistance of the torsion bar
gives the driver a feel of the road at
all times. The more the torsion bar
twists, the greater the feel of the
road and at the same time the driver
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side of the piston is free to return
through the valve to the pump.
Therefore, the power assist is to the
upl?(:r side of the piston, pushing it
downward and providing assist in
turning of the sector shaft.
LEFT TURN

TORSION BAR

Gl 115-A

FIG. 2-Valve Detail
is receiving a greater power assist ,n
steering.
STRAIGHT-AHEAD POSITION

When the power unit is not assist
ing in the steering e1lort. the vahe
spool is in neutral position (Fig. ~ I
The fluid flows from the pump,
through the open-center valve, and
returns to the pump through the
worm bearing. Therefore. no area .1f
the valve spool or steering gear 1s
under high pressure in this posit1< 111
The amount of pressure in neutr.tl
position is approximately :w psi .,1
normal operating temperatures.

LEFT TURN

The pump has no influence 0111 the
valve spool, but the spool, housing,
and power cylinder are full of fluid
at all times when the pump operates.
RIGHT TURN

When the steering wheel is turned
to the right, the ball nut on the worm
resists being turned due to load on
the sector shaft from the front end
weight of the vehicle. Thus the: torsion bar will start to twist (Fig. 3).
For a right turn the valve spool
moves up, allowing fluid from the
pump to enter the upper side of the
power piston. The fluid on the lower

STRAIGHT

If the steering wheel is turned to
the left, it will cause a similar action
but in the opposite direction (Fig.
3). The torsion bar twists to the left,
moving the valve spool downward,
allowing fluid from the pump to
enter the lower side of the power
piston. 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 upward. The
instant the driver stops applying
steering effort to the steering wheel
the valve spool is returned to its
neutral position by the unwinding of
the torsion bar. With the valve spool
returning to neutral position, the torsion bar straightening also helps to
return the wheels to the straightahead position.
PUMP

The roll-type hydraulic pump, beltdriven from the engine crankshaft,
draws automatic transmission fluid
from the reservoir and provides fluid
pressure for the system. Steering gear
lubrication is also provided by fluid
from the reservoir. Within the pump
itself is a flow-control and pressurerelief valve which governs the pressures within the steering system according to the varying conditions of

RIGHT TURN
Gl 114-A

FIG. 3-Power

Flows
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TRACK

LOCKING PLATE

MOVABLE STEERING COLUMN
The movable column combines a
lateral-movement mechanism (Fig. 4)
at the instrument panel with a flexible steering shaft that couples to the
steering gear torsion bar. The steering column tube lower end pivots on
a bracket that is fastened to the steering gear housing.
With the column in straight-ahead

PAWL

FIG. 4-Movable Steering Column
Mechanism
operation. After fluid has passed from
the gear, it returns to the reservoir.

EJ

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
pawl-type lever controlled by the
selector tube. Two coil springs assist
})ressure from the selector tube and

also provide positive engagement of
the pawl in a locking plate when the
shift lever is at any position other
than P.
When the selector lever is moved
to its extreme left position, a latch
type bracket (fastened to the selector
tube) disengages the pawl from the
locking plate. The steering column
assembly may then be moved about
ten inches to the right. Whenever the
pawl is disengaged, and the column
is moved over, the transmission cannot be shifted. As the column is
moved back to its extreme left (or
straight-ahead) position the pawl engages, and the transmission can be
shifted by the selector lever.

TROUBLE SHOOTING

Refer to the chart on page 7-6 for
Movable Steering Column Trouble
Symptoms and Possible Causes

the pivot bolt to specification, and
check the belt tension.
CHECK FLUID LEVEL

PRELIMINARY CHECKS
The following preliminary checks
should always be made before performing any trouble shooting operations. Also, see the chart on page
7-5.
CHECK PUMP BELT

If the pump belt is broken, glazed,
or worn, replace it with a new belt.
Use only the specified type of belt.
In the following procedure, a "used
belt" is one that has run 15 minutes
or longer.

Run the engine until the fluid is
at normal operating temperature.
Then turn the steering wheel all the
way to the left and right several
times, and shut off the engine.
Check the fluid level in the reservoir. If the level is low, add enough
automatic transmission fluid to raise
the level to a point one inch from the
top, or to the F mark on the dip
stick. Do not overfill the reservoir.
CHECK FOR FLUID LEAKS

With the engine idling, turn the

CHECK TURNING EFFORT

With the front wheels properly
aligned and tire pressures correct,
check the effort required to turn the
steering wheel.

1. With the car on dry concrete,
set the parking brakes.
2. With the engine warmed up and
running at idle speed, turn the steering wheel to the left and right several
times to warm the fluid.
3. Attach a spring scale at a 90°
angle to a spoke of the steering wheel
(Fig. 5). Measure the pull required to
turn the wheel at least one complete
revolution in both directions. The
steering effort should not exceed 5-6
pounds rim pull.

1. Check the belt tension, using
tool No. T62L-8620-A. See Part 7-3
for specified tension on new and on
used belts.
2. If necessary, loosen the power
steering pump bracket adjusting bolt
and the pivot bolt.

3. Increase or decrease tension as
required by adjusting the pump position.
4. Torque the adjusting bolt and

steering wheel from stop to stop
several times. Check all possible
leakage points. Tighten all loose fit-•
tings, and replace any damaged lines
or defective seats.

FLUID PRESSURE TEST

FIG. 5-Turning Effort Check

A fluid pressure test will show
whether the pump or some other unit
in the power steering system is causing trouble in the system.
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PART 7-1- OPERATION, TROUBLE SHOOTING, AND ADJUSTMENTS
1. Disconnect the pressure hne
from the gear (Fig. 7), and install
the pressure testing tool between the
line and the gear. Be sure that the
pressure gauge is between the pump
and the shut-off valve on the tool.

2. Open the shut-off valve on the
testing tool, and run the engine at
idle speed. If the pump normally
operates quietly, ignore the louder
pump noise when the pressure testing tool is connected to the system.
Allow at least 2 minutes for the flrnd
to warm up before starting the pre~sure tests.

3. Turn the front wheels alll the
way to the right and then to the left,
noting the fluid pressure reading on
the gauge when each wheel is against
its stop. Normal fluid pressure at
both positions is 700-850 psi maxmum. Do not hold a wheel against
its stop because the fluid may overheat.

increase in pressure. Do not leave
the valve closed for more than 15
seconds.

4. If the fluid pressure, with a
wheel against its stop, is less than
700 psi, turn the wheel off the stop.
Slowly close the testing tool shut-off
valve, and watch the gauge for an

6. After the fluid pressure test is
complete, shut off the engine and remove the pressure testing tool. Make
the necessary repairs or replacements
to eliminate the trouble in the system.

5. If the fluid pressure, with the
shut-off valve fully closed, still shows
less than 700 psi, the pump is causing
the trouble. If the pressure increases
to 700-850 psi, the trouble is in the
power steering gear.

Steering Trouble Symptoms and Possible Causes
I

POSSIBLE CAUSES

SYMPTOMS
i

!

HARD STEERING
;

Front tire pressure low.
Incorrect front wheel alignment.
Incorrect steering gear adjustment
Binding steering linkage.

Inadequately tightened wheel
hearings.
Damaged steering linkage.

LOOSE STEERING

Lack of lubrication.
Insufficient pump pressure.
Air in system.
Faulty valve spool.
Obstruction within steering gear.

Incorrect
ment.

steering

gear

adjust-

I

JERKY STEERING

I

Incorrect front wheel alignment.
Faulty brakes.
Wheel(s) out of balance.
Fluid level low.

Worn steering linkage.
Incorrect steering gear adjustment.
Incorrect front wheel alignment.

Incorrect tire pressure(s).
Incorrect wheel alignment.
Damaged suspension.

Incorrect front wheel bearing adjustment.
Dragging brake(s).

Incorrect tire pressure(s).
Incorrect front wheel alignment.
Loose or worn steering linkage.

Incorrect
ment.

I
I

PULL TO ONE SIDE

I

I

SIDE-TO-SIDE WANDER

steering

gear

adjust-

i

!
SHIMMY

TIRE WEAR

Incorrect tire pressure.
Incorrect front wheel balance.
Incorrectly adjusted front wheel
bearings.

Incorrect steering gear adjustment.
Loose or worn steering linkage.

Incorrect pressure(s).
Incorrect front wheel balance.
Dragging brake(s).

Bent or broken suspension parts.
Incorrectly adjusted front wheel
bearing(s).
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Steering Trouble Symptoms and Possible Causes (Continued)
SYMPTOMS

POSSIBLE CAUSES

Incorrect steering gear adjustment.
Binding steering linkage.
Incorrect front wheel alignment.

Insufficient pump pressure.
Valve spool binding or out of adjustment.

LOSS OF POWER ASSIST

Insufficient pump pressure.
Loose or broken pump belt.
Valve spool out of adjustment.

Obstruction within steering gear.
Fluid leak.

NOISE

Glazed or loose pump belt.
Fluid leak.

Excessive wear of internal parts.
Obstruction in lines.

BINDING OR POOR
RECOVERY

Movable Steering Column Trouble Symptoms and Possible Causes
SYMPTOMS

POSSIBLE CAUSES

BINDING, ROUGH, OR
RASPING COLUMN
MOVEMENT

Track to column bracket misalignment.
Locking plate out of adjustmentrubs pawl.

Shroud interference with instrument panel.

HARD COLUMN
MOVEMENT

Slide tension out of adjustment.
Track to column bracket misalignment.

Locking plate out of adjustmentrubs pawl.

POSSIBLE SHIFT INTO
REVERSE WITH COLUMN
AT EXTREME RIGHT

Locking plate out of adjustment.

POOR SHIFTING INTO OR
OUT OF PARK

Left stop out of adjustment.
Locking pawl arm binding in

pivot bushing.

LATERAL LOOSENESS IN
COLUMN WHEN LOCKED

Locking pawl arm loose in pivot
bushing.

Pivot bracket loose at steering
gear.

VERTICAL LOOSENESS IN
COLUMN WHEN LOCKED

Loose track or braces.
Pivot bracket loose at steering

gear.
Slide tension out of adjustment.

RIGHT SHROUD HITS AIR
CONDITIONING UNIT

El

Right stop bolt on track out of
adjustment.

ADJUSTMENTS

VAL VE SPOOL CENTERING
If necessary to check for specified
operating pressure, see Section. 2.
1. Run the engine until the power
steering fluid is at normal operating
temperature, rotating the steering
wheel several times.
2. With the engine idling, and the
front wheels straight ahead, read the
force necessary to make a right turn

and a left turn (Fig. 6). The difference should not be more than 3 inlbs or 1/2 pound at the wheel rim.
3. If the difference is more than
3 in-lbs (or Y2 pound at the wheel
rim), remove the valve spool adjuster cap (Fig. 7).
4. Loosen the locknut and turn
the adjuster (using the tools shown
in Fig. 25, Part 7-2) in the direction

of the lesser reading (Step 2). Tighten
the locknut. To illustrate: If a left
turn requires a 7 in-lb pull, and a
right turn requires a 12 in-lb pull,
turn the adjuster to the left until
equal effort is necessary for a turn
in either direction.
5. Re-tighten the locknut and recheck right and left turn steering
efforts. Install the adjuster cap.
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SECTOR SHAFT ARM

SECTOR ADJUSTING SCREW

VALVE SPOOL VAL VE PRESSURE BEARING
ADJUSTER
LINE
SLEEVE
ADJUSTER
LOCK NUT
LOCKING
CAP
GI 091 -A
RETURN LINE SCREW

FIG. 6-Load Check
WORM BEARING PRELOAD
AND SECTOR MESH

1. Disconnect the sector shaft < f', t.
man) arm from the steering arm to
idler arm rod (Fig. 8).
2. Loosen the sector shaft ad1u,ting screw locknut, and back off the
adjusting screw (Fig. 7).
3. Use a torque wrench to measure
preload by reading the force required
to very slowly move the wheel ,,ne
complete turn from center posit .. ,n
(Fig. 6).
4. If preload is not within spe, 1fication, loosen the bearing adjmter
locknut and turn the bearing adjuster
as required to correct preload.

7-7

Tool-3590-FC
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FIG. 7-Adjustments

f 1G. 8-Sector Shaft Arm Removal

STEERING WHEEL SPOKE

MOVABLE COLUMN

POSITION

TRACK TO COLUMN BRACKET

See Part 8-2 for this adjustment.
AIR BLEEDING
Air in the system (shown by bubbles in the fluid) should be bled. After
making sure that the reservoir is filled
to specification, (the fluid must be at
normal operating temperature when
the check is made), turn the steering
wheel through its full travel three
or four times. Do not hold the
wheels against their stops. Recheck
the fluid level.

The track notched edge must be
centered under the bracket notch
(Fig. 9) for the full distance of track
travel. The track may be centered
when the track to pedal support bolts
are loosened.
SLIDE TENSION

To adjust the friction between the
track and the steering column
bracket, loosen or tighten the nuts
on the cam-type friction adjustment
bolts (Fig. 9). Be sure that both bolts
are equally adjusted.

LOCK PLATE MOUNTINGS

5. Tighten the bearing adjuster
locknut, and recheck the adjustment.
6. Center the steering wheel, and
then turn the sector shaft adjusting
screw until the specified force is required to turn the wheel through
center position. When making this
adjustment, the adjusting screw
should always be turned in one direction to reach adjustment. If the
screw is turned too far, back it off
one full tum, and then readjust.

7. Tighten the locknut and then
check the mesh adjustment. Tum the
wheel very slowly. No backlash is
allowable at 30 ° on either side of
center.
9. Connect the sector shaft (Pitman) arm, and torque the nut to
specification.

STOP BRACKE1

FRICTION ADJUSTMENT BOLTS

FIG. 9-Movable Steering Column

DETENT SPRING

Adjustments
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LOCK PLATE

To adjust the engagement of the
locking pawl in the lock plate, loosen
the lock plate mountings (Fig. 9),
and adjust the cam bolt and screw
so that the lock pin clears the bottom of the lock plate by not more
than ¼2 inch for the full travel. Then
tighten the mountings. There must
be full engagement of the pawl in

the lock plate when the column is
locked.
STOPS

With the selector lever out of P
position and the nylon button of the
detent spring in its track center notch,
position the stop bracket against the
bumper. The pawl pin must engage
fully, and also clear the corner of

the notch as it enters or leaves. There
should be no lateral movement of
the column as the pawl pin engages
or disengages. In a car with air conditioning, the spring projects to the
left of its attaching bolt, and the left
notch in the track is used. If the right
shroud hits the air conditioning unit
adjust the right stop bolt to prevent
interference.
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PUMP AND FLUID RESERVOIR REPAIR

On a car without air cond1tionm.~
the reservoir is mounted on the pumr
On a car with air conditionmg, th,·
reservoir is mounted on the left fer,
der apron.

PUMP AND FLUID RESERVOIR
REMOVAL
1. With a suction gun, remove ,, ,
much fluid as possible from tlw
reservoir.

2. Disconnect the 2 hoses at the
pump, and fasten them in a raised
position to prevent fluid from dram
ing out.

3. Loosen and remove the pump
belt.
4. Remove the pivot bolt and th"
adjusting bolt, and lift out the pumr.
reservoir, and bracket.

3. Remove the 2 orifice 0-•rings
from the top of the pump.
4. Remove the pulley and the pulley key from the carrier shaft.

5. Remove all the bolts from the
pump, and separate the bracket,
pump housing, and housing cover. If
the parts do not pull apart easily, tap
them gently with a soft hammer to
loosen them. Lift the cover vertically
from the housing to prevent internal
parts from falling out.
6. Remove the 0-rings from the
flow director and the carrier insert
(Fig. 2).
CARRIER SHAFT

PUMP DISASSEMBLY
Handle all parts very carefully to
avoid nicks, burrs, scratches, and
dirt which could make the parts unfit
for use.
1. Drain as much as possible Pt
the remaining fluid from the pump
and reservoir, and clamp the pump
adjusting bracket in a vise.
2. On a car without air condition
PUMP
BRACKET

FLUID
RESERVOIR

FLOV.
DIRE(Tc,,-

Straight Edge

ing, remove the reservoir cover. Remove the reservoir retaining nut and
reinforcement from inside the reservoir (Fig. 1) and lift the reservoir off
the pump.

CARRIER SHAFT PIN

G1011-A

FIG 2.-Pump Housing, Carrier

FIG. 3-End Clearance Check
pull out the carrier and shaft very
carefully to avoid damage to these
parts or the oil seal. Remove the
carrier insert only for replacement.
9. Remove the carrier retaining
ring from the shaft, slide the carrier
off the shaft, and remove the carrier
shaft pin (Fig. 2). Avoid scratching
the shaft while removing the ring.
10. Remove the relief valve retainer (Fig. 4) from the housing cover, and remove the 0-ring from the
retainer.
11. Remove the valve spring from
the bore in the housing cover, and
slide the valve out of the bore. If the
valve does not slide out easily, tap
the cover with a soft hammer. Do not
scratch or nick the valve when removing it from the cover.

and Shaft

REINFORCEMENT

FIG. 1-Fluid

G1032-A

Reservoir

7. Using a feeler gauge and a
straight-edge, check the end clearance
of the carrier and the rollers in the
pump housing (Fig. 3). If the clearance exceeds 0.0015 inch, replace the
worn parts. A damaged roller, carrier, or insert should not be replaced
by itself; these parts are serviced in
a kit, and all parts of the kit should
be used.
8. Remove the 6 rollers, and then

POWER STEERING
PUMP VAL VE
RETAINER

PUMP
COVER

/

OT~~

1:.\J ~
·!I'"\

VALVE
SPRING

RELIEF VALVE RETAINER

FIG. 4-Pump
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PUMP CLEANING AND
INSPECTION
Wash all pump and reservoir parts
in a cleaning solvent, and wipe them
dry with a lint-free cloth.
Inspect the pump housing and
cover for wear caused by turning of
the rollers and the carrier. Check the
carrier shaft bushings in the housing
and the cover for wear or scores. If
the bushings show wear or damage,
replace the housing and/ or the cover.
Inspect the carrier, shaft, and rollers for wear or any kind of damage.
If there is wear or damage, replace
the appropriate part(s). A damaged
roller, carrier, or insert should not
be serviced alone; these parts are
serviced in a kit, and all parts of
the kit should be used. If the retaining ring on the carrier shaft is
bent or broken, replace it.
Be sure the valve assembly and
its bore are dry. Insert the valve in
the housing, and check for free movement of the valve in the bore. Using
crocus cloth, remove any burrs from
the valve.
Inspect the carrier shaft seal in
the pump housing for wear or damage. If there is wear or damage, carefully remove the seal with a punch,
avoiding damage to the shaft bushing.
Do not remove the seal except for
replacement.
Inspect the aluminum seat in the
pressure hose port in the housing
cover for damage, wear, or leakage.
ORIFICE TUIE SEAT REPLACEMENT

If damage, wear, or leakage makes
replacement of this seat necessary,
use the following procedure.
1. Tap the existing hole in the
seat, using a starting tap of suitable
size. Be sure to remove all metal
chips from the seat port after tapping.

2. Place a nut and large flat washer on a bolt of the same size as the
tapped hole. The washer must be
large enough to cover the seat port.
3. Insert the bolt in the tapped
hole and, using it as a puller, remove
the seat.
4. Place a new seat in the port,
and thread a bolt of suitable size into
the port. Tighten the bolt enough to
bottom the seat in the port.

Press Ram

Tool-T53L-200-A

/
Tool7623-A

rier shaft. To avoid damage to the
seal, be sure the shaft does not move
back and forth in the housing.
4. Position the valve assembly
spring in the bore, install a new Oring on the pump valve retainer, and
install the retainer in the pump housing cover. Torque the retainer to
specifications.

5. Place a new O-ring in the
groove around the insert in the pump
housing, and install a new flow director O-ring in the face of the housing (Fig. 2).
G1015~A

FIG. 5-Carrier Shaft Seal
Installation
CARRIER SHAFT SEAL REPLACEMENT

If the carrier seal was removed
from the pump housing, install a new
seal. Do not install the old seal.
1. Coat the lip of a new seal with
Lubriplate or an equivalent lubricant.
2. Position the seal in the bore of
the housing. The lip of the seal must
face toward the pump housing carrier
chamber.

3. Press the seal into the housing
(Fig. 5) until it seats firmly and
evenly against the shoulder in the
bore.

PUMII ASSEMBLY
Before assembling the pump and
reservoir, coat all parts with automatic transmission fluid. If the carrier insert is to be replaced, the new
insert must be installed so that the slot
In the edge of the insert engages the
small pin in the pump housing.
1. If the carrier and related parts
seem to be in good condition, install
the key, pulley, washer, and retaining
bolt on the shaft. Install the retaining
bolt finger-tight.

2. To avoid damaging the oU seal
in the housing cover, carefully insert
the shaft (with pulley attached)
through the housing, position the carrier shaft pin, and slide the carrier
onto the shaft. Install the retaining
ring and the rollers.

3. Remove the retaining bolt,
washer, pulley, and key from the car-

6. Fasten the pump housing and
cover together.
7. Clamp the adjusting bracket in
a vise, and install the pump on the
bracket. Torque all bolts to specifications.
8. Install the key, pulley, washer,
and retaining bolt on the carrier
shaft.
9. Torque the pulley-retaining bolt
to specification. The carrier shaft
should tum freely when the bolt is
properly tightened.

10. Place new O-rings in the
grooves on the top of the pump
housing.
11. Hold the reservoir on the
pump housing, and install the reinforcement in the reservoir. The ean
on the reinforcement should be
facing upward over the outer hole
in the reservoir.

12. Position a new cover gasket
around the inside of the cover. Install
only the dip stick type cover, washer,
and retaining bolt at this time. The
cover must be seated evenly and
tightly on the reservoir.

PUMP AND FLUID RESERVOIR
INSTALLATION
1. Position the pump, reservoir
and bracket in the engine compartment, and install the mounting bolts
finger tight.

2. Position the pump belt, and
check the alignment of the crankshaft and pump pulleys. If the pulleys
are not aligned, the pump may be incorrectly installed, or spacers may be
necessary.
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3. Adjust the belt tension (Se,.
tion 1).
4. Connect the 2 hoses at the
pump and the fluid reservoir
5. Fill the reservoir with aut,,matic transmission fluid to a pomt
one inch from the top or to the F
mark on the dipstick.
Install the non dipstick type cover
at this time. The cover must be seat-

El

ed evenly and tightly around the edp
of the reservoir. Tighten the wing
nut securely.

6. Start the engine and run it at
idle speed for about 2 minutes to
warm the fluid in the power steerint:
system.

7. After turning the steering wheel
all the way to the left and right several times, check the system for leaks.

7-11
8. Increase the engine speed to
about 1000 rpm, and turn the steering wheel all the way to the left and
right several times.
9. Stop the engine, and check the
pump, reservoir, and hose connections for fluid leaks. Correct the cause
of any leaks.
10. Check the fluid level, and refill the reservoir if necessary.

POWER STEERING GEAR
bracket upper mounting nut and flat
washer, and remove the pivot bracket.

PIVOT BRACKET

3. Remove the cotter pin and the
steering shaft retainer pin (Fig. 6).
4. After raising the car, disc:onnect
the Pitman arm from the sector shaft,
using the tool shown in Fig. 8, Part
7-1.

5. Remove the steering gear housing bolts, and remove the gear.
RETAINING SPRING PIN

G1093 A

FIG. &-Movable Column-lower
End
REMOVAL AND INSTALLATION

6. Position the gear in the car, and
torque the housing bolts to specification.
7. After positioning the front
wheels straight ahead, position the
Pitman arm, lock washer, and nut.
Torque the nut to specification.

1. Disconnect the pres~ure line
and the return line from the steen ng
gear housing (Fig. 7, Part 7-1 l. Plug
the openings and cap the Imes

8. After lowering the car, remove
the plugs and caps, and connect the
pressurn and return lines to the steering gear housing.

2. Remove the pivot brad.·1
clamp bolts (Fig. 6), remove the p,,.,1

9. Install the steering shaft retainer pin and its cotter pin.

FIG. 7-Cylinder Cap Snap Ring
Removal

FIG. 8-Piston

Backlash Check

FIG. 9-Sector Shaft Removal
10. After positioning the pivot
bracket, torque the clamp bolts to
specification. Position the flat washer,
and torque the bracket upper mounting nut to specification.
11. With the engine idling, check
for leaks by twice cycling the steering
wheel from stop to stop. Do not hold

FIG.

10-Piston 0-Ring Removal
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hauled, adjust the position of the
valve spool ( Part 7-1).
OVERHAUL

Use only parts specified for the
1962 Thunderbird steering gear.
VALVE
SPOOL

G1098-A

FIG. 11-Torsion Bar and Sleeve
Removal
the wheel against its stops. Add the

specified fluid to the reservoir as required.
12. If the gear has been over-

.,- ......
I/
:
~

HOUSING
COVER

"

5. Check the amount of backlash
between the sector gear and the piston rack as follows:

2. Mount the unit for disassembly
on a stand adapter or in a vise.

a. Position a dial indicator against
the piston. Locate the dial indicator
shaft on the machined surface at the
OD of the piston, and set it at zero
(Fig. 8).

3. After removing the cylinder
plug snap ring, use compressed air to
remove the cylinder plug.

b. While holding the sector shaft
firmly, push the piston by hand as far
as it will go (Fig. 8). Maintain this

ADJUSTING SCREW
LOCK NUT

\

✓

SECTOR II
SHAFT
DJUSTINGI
REW

V

1. Drain the hydraulic fluid from
the ports, and thoroughly clean the
exterior of the unit with a suitable
solvent.

4. After removing the snap ring,
remove the cylinder cap from the piston bore (Fig. 7). Remove the cylinder cap 0-ring.

I

I
I
I

I

I

\

GASKET}

\ .......

_.....

/

SECTOR SHAFT

VALVE

CYLINDE
PLUG

SPOOL
ADJUSTER

CAP

4?
O-RING

G1086-A

FIG. 12-Power Steering Gear Disassembled
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assembly are spring-loaded. Discard
the lower bearing race seal. Separate the valve spool and the actuator assembly from the torsion bar by
turning the valve spool and actuator
while turning the torsion bar.

pressure and note the indicator reacting.
c. The backlash should not exceed .004 inch. If the backlash is excessive, install a new piston rack when
assembling the gear.

6. Turn the worm shaft all the
way to the stop and back it uff
about one and three-quarters turn~.
using the tool shown in Fig. 24
7. Loosen the sector shaft adjusting screw locknut and adjustmg
screw. Remove the 5 cap screws that
retain the steering gear housing cover
to the housing. Tap on the lower end
of the sector shaft with a soft faced
hammer until the sector shaft and
cover can be removed (Fig 9). Remove and discard the housing cover
gasket. Slide the cover to one side to
release the adjusting screw from the
sector shaft, and remove the adjusting
screw from the cover.
8, Push the piston out of the how,ing. Remove the piston O-ring. Remove the piston rack bore O-ring ,,s
shown in Fig. 10.

4. Remove the valve spool snap
ring. Remove the valve spool from
the actuator.

FIG. 14-Valve Spool Adjuster
Removal
move the valve spool sleeve from the
torsion bar assembly (Fig. 13). Remove the O-ring from the sleeve.
2. Remove the valve spool adjuster locknut from the lower end of
the torsion bar. Remove the valve
spool adjuster from the torsion bar.
3. Remove the torsion bar, valve
spool, actuator, seal, bearing and
race from the worm shaft (Fig. 14).
Tap the end of the torsion bar with
a soft-faced hammer, if necessary.
The valve spool and the actuator

9. Loosen the valve sleeve lock111g
screw.

WORM
SHAFT

!

10. Remove the valve adjuster cap
and remove the O-ring from the cap
11. Remove the bearing adjuster
locknut and the bearing adjuster.
12. Remove the torsion bar and
sleeve assembly (Fig. 11) by lightly
tapping on the lower end of the tc,rsion bar with a soft-faced hammer

G1101-A

FIG. 15-Ball Nut Position

5. Check the ball nut assembly for
evidence of binding or rough spots
in the assembly itself. Do not disassemble unless there is evidence of
binding or rough spots. Be sure, however, that there is sufficient lubrication throughout the ball nut. The ball
nut is not preloaded and should
move freely throughout the entire
travel. Do not rotate the ball nut
against the end of the worm shaft
as damage will result. To disassemble
the ball nut proceed as follows.

6. Remove the ball nut guide retainer and the ball guides. Turn the
nut over and remove the balls by rotating the worm shaft from side to
side. Catch the baJis in a clean pan
or a clean cloth. Remove the ball
nut from the worm shaft. Note the
position of the ball nut on the worm
shaft (Fig. 15).

7. Wash all parts in a clean solvent and blow dry.
8. Inspect the worm and ball nut
grooves and all of the balls for wear
or scoring. If either the worm or ball

13. Remove the sector shaft se ..tl
retaining ring and the seal (Fig. I. 1
DISASSEMBLY, INSPECTION AND
ASSEMBLY OF TORSION BAR
AND SLEEVE

1. Position the ball nut assemhly
in a vise. Use a clean cloth in the vise
to protect the ball nut assembly. Re-

FIG. 13-Valve Spool Sleeve
Removal

FIG. 16-Sleeve Seal and Bearing Removal
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nut needs replacing, both must be
replaced as a matched assembly. Inspect the ball nut teeth for pitting,
wear, or scoring.
9. Inspect the ball return guides,
making sure that the ends where the
balls enter and leave the guides are
not damaged.
10. Slide the ball nut over the
worm. See Fig. 15 for correct position. Align the ball return guide holes
with the worm groove. Count 31 balls
(one half the total number of balls)
into a suitable container. This is the
number of balls required to fill one
circuit. Drop these balls into both
guide holes of one circuit, while alter-

f--

nately turning the worm in opposite
directions. Fill the circuit from the
bottom of one guide hole to the bottom of the other guide hole. The remaining balls should fill the rerurn
guide.
11. Coat the groove of one half
of a return guide with clean oil-soluble grease and place the remaining
balls in the guide. Place the other half
of the guide over the balls. While
holding the two halves together, push
the guide into the guide holes in the
gear rack. If the guide does not push
all the way down easily, tap it lightly
with a soft faced hammer to seat it.
Fill the second ball circuit in the same

Press Ram

I-

Press Ram

ol-TSBL-3548-A

LEEVE

•. ~ '\;'t,.

manner and then attach the guide
clamp with the lock washer and retaining screws.

12. Inspect the torsion bar splines
for nicks, pitting, wear or scoring.
Make sure the blind spline on the
torsion bar lines up with the punch
dot on the upper end of the assembly
(large splined end). If they do not line
up, replace the torsion bar- assembly.
13. Inspect the worm shaft bearings for pitting or other wear.
14. Check the fit of the actuator
on the torsion bar assembly, with the
spring in plii,ce. Hold the torsion bar
while turning the actuator. When the
actuator is released, the spring should
cause the actuator to pop off the
threads. If it does not pop off, replace
the spring and check the gear teeth
for burrs. If there are any burrs that
cannot be removed, replace the defective parts.

15. Check the sleeve bearin'g for
freedom of rotation. If the bearing is
satisfactory, remove the snap ring
and replace the oil seal. If the bearing must be replaced, remove the seal,
and then remove the bearing, using
the tools shown in Fig. 16.
16. Install the sleeve bearing in
the sleeve, using the tool shown in
Fig. 17. The bearing must be pressed
in so that there is 0.095-0.105 inch
between the upper surface of the
bearing and the seal seat surface of
the sleeve. To install the seal, use the
tool shown in Fig. 17. Install the snap
ring and check bearing rotation.
17. Lubricate the parts with automatic transmission fluid.

FIG. 17 -Sleeve Bearing and Seal Installation

18. Check the fit of the upper
bearing outer race to insure that it is
a slip fit in the sleeve. Install the bearing race on the worm shaft.

19. Install the valve spool on the
actuator and retain with a new snap
ring. Check the valve spool for free
rotation.

FIG. 18-Torsion Bar Installation

20. Install the torsion bar spring
and the actuator on the torsion bar.
Turn the lower end of the shaft so that
the two identifying punch marks are
aligned (Fig. 18). Hold the assembly
together and insert the torsion bar into the worm shaft, aligning the blind
spline on the torsion bar with the
scribed line on the end of the worm
shaft. The torsion bar assembly is
properly installed when the valve
spool bottoms against the upper bearing and race.
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Fl G. 21-Lower Bushing
Installation

I
FIG. 19-Upper Bushing Removal
21. Install the valve spool adjusc-,r
on the torsion bar, but do not tighten
Install the lock nut. Lubricate the I, p
of the torsion bar seal with aur.,
matic transmission fluid.
22. Install the valve sleeve over
the valve spool so that the upper bearing outer race is seated in the recess
of the sleeve. Install a new O-ring s,~al
on the sleeve.

7. Install the lower and the center sector shaft bushings (Fig. 21).
8. Install the upper bushing, using
the tool shown in Fig. 22.
9. Carefully position the lower
worm bearing seal and the outer race
in tp.e housing.
INSPECTION OF SECTOR SHAff
AND PISTON

1. Inspect the sector shaft bearing
surfaces and teeth. If worn, pitted or
scored, replace the shaft.
2. Check the end play of the adjusting screw in the slot of the sector

DISASSEMBLY, CLEANING, INSPECTION,
AND ASSEMBLY OF STEERING
GEAR HOUSING

Clean the housing thoroughly. u~ing clean solvent. Blow out all passages.

oh-

3. Inspect the housing bore. lf
scored or worn, replace the housing.
4. Check the sector shaft bushings
in the housing for wear. If worn, replace them.

5. Remove
(Fig. 19).

the

upper

shaft as shown in Fig. 23. The end
play should not exceed .002 inch. If
the end play is excessive, select the
proper shim to give the desired end
play. Service shims are available in
.063 inch, .065 inch, .067 inch, and
.069 inch sizes.
3. Inspect the piston rack teeth for
pitting, wear, and scoring. Check the
piston for cracks. Check the O-ring
grooves in the piston rack bore and
in the piston and cylinder cover for
burrs and nicks. Check the cylinder
cover for nicks.

ASSEMBLY OF STEERING GEAR

1. Inspect the housing tor cracks
and stripped threads, and mating surfaces for burrs.
2. Check the fluid passages for
struction or leakage.

FIG. 24-Load Check

Tool-T61B-33815-A

FIG. 22-Upper Bushing
Installation

61108-A

Refer to Fig. 12.
1. Align the slot in the sleeve with
the lock screw in the housing, and install the torsion bar and sleeve assembly in the housing. Be sure that the
seal and the lower bearing outer
race are properly seated. Tap on the
sleeve until it bottoms. Torque the
lock screw to 15-20 ft-lbs. The lock
screw and the brass wasmr must be

bushmg

6. Remove the sector shaft lower
and center bushings (Fig. 20).

z_. ._, ~,
FIG. 20-Lower and Center

FIG. 23-Adjusting Suew

Bushing Removal

Clearance Check

FIG. 25-Valve Spool Preliminary
Centering
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seated against the housing when they
are properly installed,
2. Install the bearing adjuster and
lock nut, and check worm bearing
preload (Fig. 24). Always make the
final adjustment while tightening the
adjuster.
3. Install the valve spool centering
wrench (Fig. 25) on the valve spool
adjuster, and locate the valve spool
so that the valley between the lands
can be seen through the pressure port.
Lock the adjuster with the Jock nut,
as shown in Fig. 25. This is only a
preliminary adjustment. Make final
adjustment on the car (Part 7-1, Section 3).

6. Carefully hone the edges of the
piston rack teeth with a hand stone
to prevent cutting the piston rack
bore O-ring during installation.
7. Install a new O-ring on the piston and install the piston in the housing. Lubricate the parts thoroughly,
and rotate the piston while inserting
it. Align the center rack teeth with
the sector bore in the housing.
8. Grease the sector shaft splines
and install the shaft. Make sure that
the sector shaft is centered by rotat-

El

9. Install the sector shaft seal (Fig.
26). Install the snap ring.
10. Install the sector shaft adjusting screw with the proper shim. Place
the housing cover, with a new gasket
in place, over the adjusting screw,
and turn the screw until the cover is
seated. Install the cover attaching
screws, and torque them to specification.

11. Adjust the mesh load. This is
accomplished by centering the gear
and adjusting mesh load to obtain
6-14 in-lbs at center (high point).

4. Center the ball nut with the centerline of the sector shaft opening.
5. Install a new O-ring in the piston rack bore of the housing, and
lubricate the parts.

ing the worm shaft. Count the turns
from one stop to the other. There
should be at least 3 ½ turns. If there
are fewer than 3 ½ turns, remove the
sector shaft and reinstall correctly.

12. Check piston rack backlash.
Tool-T618-3576-A

FIG. 26-Sector Shaft Seal
Installation

Gl 111-A

13. Install a new cylinder plug
O-ring. Install the cylinder plug and
the retaining snap ring.

STEERING LINKAGE

SPINDLE
CONNECTING ROD

G1112•A

FIG. 27-Steering Linkage
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SPINDLE CONNECTING ROD
OR END REPLACEMENT
The spindle connecti ng rod end,.
which are threaded into the outer
ends of the rod sleeves, have non-adjustable, spring-loaded ball studs. -\
rod end should be replaced when n ·
cessive looseness at the ball stud 1s
noticed.
1. Remove the cotter pin and nut
from the worn rod end or rod ball
stud (Fig. 27).

2. Disconn ect the rod or end.
using tool OTC 462.
3. Loosen the connectm g r, ,d
sleeve clamp bolts, and remove the
rod or end from the sleeve. Discard
all rod end parts that were removed

from the sleeve. AU new parts should
be used when a spindle connecting
rod end is replaced.

4. Thread a new rod end or rod
into the sleeve, but do not tighten the
sleeve clamp bolts at this time.
5. Install the seal on the rod end
ball stud, and install the stud hy
tightenin g the stud nut. Torque the
nut to specification and mstall the
cotter pin.
6. Check and, if necessary, ad Just
toe-in (Part 8-2) and steermg wheel
spoke position. After toe-in is checked
and adjusted, torque the old sleeve
clamp bolts to specification. Add 4
pounds torque if new bolts are used.

3. After installing the seal on the
rod ends, position the sleeve assembly on the sector shaft arm (or the
idler arm) and the spindle arm. Install
the retaining nut, torque to specification, and install the cotter pin.

STEERING IDLER ARM AND
BUSHING REPLACEMENT

4. Check and, if necessary, adjust
toe-in (Part 8-2) and steering wheel
spoke pos1tion. After toe-in is
checked and adjusted , torque the
sleeve clamp bolts to specification.

1. Disconn ect the spindle rod and
the steering arm to idler arm rod
from the idler arm (Fig. 27).

STEERING ARM TO IDLER
ARM ROD REPLACEMENT

3. Position the new idler arm and
bushing assembly.

The rod connecti ng the sector shaft
arm and the idler arm has non-adju stable ball studs. The rod should be
replaced when damaged or when
worn at the ball studs.

4. With the idler arm pointed
straight forward, position the special
washer and torque the retaining nut
to specification.

1. Remove the cotter pins and nuts
from the ball studs at the sector shaft
arm and the idler arm, and remove
the steering arm to idler arm rod
assembly (Fig. 27).
2. After installing new seals on the
ball studs, position the new steering
arm to idler arm rod on the idler arm
and the steering arm.
3. Install the ball stud retaining
nuts and torque to specification. Install the cotter pins.

4. Check and, if necessary, adjust toe-in (Part 8-2).

REMOVE

5. Connect the idler arm and the
steering arm to idler arm rod.
6. Check and, if necessary, adjust
toe-in (Part 8-2).

IDLER ARM BUSHING
REPLACEMENT
The idler arm bushing can be replaced when the arm is still connecte d
to the spindle connecti ng rod and the
steering arm to idler arm rod. To replace this bushing, use the tool shown
in Fig. 28. Then torque the retaining
nut to specification.

(D

INSTALL

~

0

-

A spindle sleeve should be repla~ed
if it becomes worn or damaged (Fig.
27). Do not attempt to straighten the
sleeve if bent or chase the threaded
portion if damaged.

2. Screw the spindle rod ends mto
the new sleeve the same number of
turns as the worn ends that were removed. Do not tighten the clamp
bolts at this time.

2. After removin g the idler arm
retaining nut and special washer,
remove the idler arm and bushing.

~Detai/8

SPINDLE SLEEVE REPLACEMENT

1. Remove the spindle connect mg
rod ends as describe d in the previous
sub-section.

Replace the steering idler arm and
bushing if the bushing is worn or the
arm is damaged .

,oce,AOM

Detail 7

:-··· .~:.:.·
-::::-::::•:

Detail 9
USE AS PILOT

Detail 7

Tool-T61 P-3355-A

FIG. 28-ldler Arm Bushing Replacement
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STEERING COLUMN ASSEMBLY

STEERING WHEEL
REPLACEMENT

1. Unsnap the hub cap from the
horn ring.

2. Remove the steering wheel nut,
and then pull the steering wheel and
horn ring (Fig. 29).
3. Transfer the necessary parts to
the new steering wheel.
4. Install the steering wheel and
horn ring, and torque the nut to specification. Stake the nut securely.
5. Install the hub cap.

STEERING SHAn UPPER
BEARING REPLACEMENT

1. Remove the steering wheel and
horn ring as an assembly.
2. Remove the plastic shift indicator dial, and then remove the turn indicator switch actuating arm.
3. Remove the bearing retainer
plate, the bearing snap ring, and the
turn indicator lever.
4. Disconne ct the steering upper
shaft from the steering gear worm
shaft, and pull up on the upper shaft
until the steering column upper bearing is free of its housing.

5. After removing the rubber insulator from the bearing, remove the
bearing from the upper shaft, using a
suitable puller.

8. Disconne ct the track right support. On a car with air conditioning,
remove the radio for access to the
support nut.

6. Install the bearing on the shaft.

9. Remove both track to pedal
support bolts, and then remove the
steering column assembly.

7. After positioning the rubber insulator, push the shaft and bearing
down until the bearing and insulator
are positioned in the housing. Be
sure that the steering shaft and worm
shaft splines mate correctly.
8. Install the snap ring, the retainer plate, and the turn indicator lever.

9. Install the switch actuating arm
and the shift indicator dial. Be sure
that the dial is correctly aligned.
10. Install the steering wheel and
horn ring assembly.
11. Connect the upper shaft and
the steering gear worm shaft.
STEERING SHAn
REPLACEMENT

11. After removing the steering
column upper bearing retaining ring
(three screws), remove the bearing
retaining snap ring.
12. Tap the shaft and lQwer bearing out through the lower end of the
shift tube.
13. Transfer the upper bearing
lower snap ring to the new steering
shaft.
INSTALLATION

1. Install the steering shaft upper
bearing retaining ring.

REMOVAL

1. Remove one bolt from the pivot
bracket clamp (Fig. 6), and disconnect the manual shift lever at the
connectin g rod.
2. Remove the cotter pin and the
steering shaft retaining spring pin
(Fig. 6), and remove the pivot bracket stud nut.
3. Remove both steering column
opening shrouds at the instrumen t
panel.
4. Remove the left and right extension panels from the instrumen t
p:mel (Fig. 30) on a car without air
conditioning. If the car has air conditioning, remove only the left panel.

FIG. 29-Steering Wheel Removal

10. Remove the dial indicator retaining screws, and move the indicator out of the way.

2. Position the new steering shaft
(with lower bearing) inside the shift
tube and through the upper bearing.

3. Install the bearing retaining
snap ring fully in its groove, and
install the dial indicator.
4. Position the steering column
assembly in the car, and loosely install the track attaching bolts at the
pedal support. Be sure the spring pin
boles are aligned.
5. Connect the track right support, and connect the wiring harness
connectors. On a car with air conditioning, install the radio.

5. Disconne ct the lower left extension panel (Fig. 30).

6. With steering shaft and steering wheel index marks aligned, install the steering wheel.

6. Remove the steering column
opening cover plate screws, and pull
the plate loose.

7. Install the steering column
opening cover plate and the lower
left extension panel.

7. Remove the steering wheel, and
disconnec t the wiring harness connectors.

8. Install the extension panel(s)
on the instrumen t panel. Install the
steering column opening shrouds.
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9, Install the pivot bracket stwJ
nut, the spring pin, and its cotter pm

10. Connect the pivot bracker

7-19

clamp, and connect the manual shift
lever.
11. Tighten the track attaching
bolts at the pedal support, and check

operation
age, the
electrical
operation

of the manual shift linkneutral switch, and other
circuits affected. Check
of the movable column.
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END COVER

61143-A

FIG. 30-lnstrument Panel Area
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SPECIFICATIONS

TORQUE LIMITS

TORQUE LIMITS (Continued)

STEERING LINKAGE

Ft.-lbs.

Sector Shaft (Pitman) Arm Nut

110-150

Pivot Bracket Clamp Bolts

22-28

Pivot Bracket Stud Nut

10-14

Steering Arm to Idler Arm Rod Stud Nuts

40-55

Pawl Pivot Nut

Spindle Connecting Rod End Stud Nuts

40-55

Lock Plate Eccentric Bolt (Nut)

18-22

Lock Plate Bolt

10-14

Connecting Rod Sleeve Clamp Bolts

16-27

Idler Arm Bracket lo Underbody Bolts

20-30

Idler Arm and Bushing to Bracket Nut

60-80

PUMP, STEERING GEAR, AND STEERING SHAFT
Steering Gear to Underbody Bolts

35-50

Sector Shaft Cover Bolts

23-27

Steering Wheel Nut

25-35

Flange to Insulator Bolts (Fixed Column)

10-15

Pump Drive Pulley to Crankshaft Pulley Bolts

20-25

Pump Bracket to Water Pump Housing Bolt

20-25

Pump Bracket Pivot Bolt

20-25

Pump Housing Bolts

20-25

STEERING COLUMN ASSEMBLY
Steering Column Opening Cover Plate Screws
Track to Pedal Support Bolts

9-12
19-23

5-22

Stop Bracket Nut

9-12

Detent Spring Bolt

5-7

Shift Lever to Shift Connecting Rod Ball Stud Nut

9-12

Friction Adjustment Bolt (Nuts)

9-12

ADJUSTMENTS AND TOLERANCES
Piston Rack to Sector Shaft Backlash (Part 7-2)

0.004 inch

Worm Bearing Preload

2-4 in-lbs

Mesh Load
Steering Effort (Spring Scale)

6 in-lbs max.
5-6 lbs

Pump Belt Tension (See Part 7-1)
New Belt
Used Belt

120-150 lbs.
90-120 lbs.

Fluid Pressure

950-1100 psi

"This publication contains material that is reproduced and distributed under a license to Detroit Iron from Ford Motor Company. No further reproduction
or distribution of the Ford Motor Company material is allowed without the express written permission of Ford Motor Company."

GROUP

8

BRAKES
AND SUSPENSION
PAGE

PART 8-1

WHEELS AND TIRES

8-2

PART 8-2

FRONT WHEEL ALIGNMENT

8-5

PART 8-3

FRONT AND REAR SUSPENSION

8-8

PART 8-4

HYDRAULIC AND PARKING BRAKES

8-15

PART 8-5

POWER BRAKES

8-25

PART 8-6

SPECIFICATIONS

8-31

"This publication contains material that is reproduced and distributed under a license to Detroit Iron from Ford Motor Company. No further reproduction
or distribution of the Ford Motor Company material is allowed without the express written permission of Ford Motor Company."

Section

1
2

WHEELS AND TIRES

Page

Wheel Maintenance and
Replacement
Hubs, Bearings, and
Grease Retainers

8-2
8-3

WHEEL AND TIRE MAINTENANCE AND REPLACEMENT
WHEEL INSPECTION AND
MAINTENANCE
Wheel hub nuts should be inspected
and tightened to specification after
the first 1000 miles. Loose wheel hub
nuts may cause shimmy and vibra
tion. Elongated stud holes in the
wheels may also result from loose
hub nuts.
Keep the wheels and hubs clean.
Stones wedged between the wheel and
drum and lumps of mud or grease
can unbalance a wheel and tire.
Check for damage that would af
fect the runout of the wheels. Wob
ble or shimmy caused by a damaged
wheel will eventually damage the
wheel bearings. Inspect the wheel
rims for dents that could permit air
to leak from the tires.

WHEEL AND TIRE REMOVAL,
INSTALLATION, OR
REPLACEMENT
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 assembly from the hub and
drum.

DEMOUNTING TIRE FROM WHEEL

The tire can be demounted on a
mounting machine. Be sure that the
outer side of the wheel is positioned
downward. If tire irons are used fol
low the procedure given here.
1. Remove the valve cap and core,
and deflate the tire completely.
2. With a bead loosening tool,
break loose the tire side walls from
the wheel Fig. 1.
3. Position the outer side of the
wheel downward, and insert two tire
irons about 8 inches apart between
the tire inner bead and the back side
of the wheel rim. Use only tire irons
with rounded edges or irons designed
for demounting tubeless tires.
4. Leave one tire 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 seal
ing surface of the tire bead.
5. Stand the wheel and tire upright
with the tire outer bead in the drop
center well at the bottom of the
wheel. Insert the tire iron between 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
remove all dirt from the tire.
If a tire is being mounted to the
original wheel, clean the rim with

2

emery cloth or fine steel wool. Check
the rim for dents.
If a new wheel is being installed,
coat a new valve with RUGLYDE or
similar rubber lubricant and position
the valve to the new wheel. Use a
rubber hammer or a valve replacing
tool to seat the valve firmly against
the inside of the rim.
2. Apply RUGLYDE or a simi
lar rubber lubricant to the sealing
surface on both tire beads. With the
outer side of the wheel down, pry the
beads over the wheel rim with two
tire irons. Do not use a hammer or
mallet to force the beads over the rim.
3. Align the balance mark on the
tire with the valve on the wheel.
4. Hold the beads against the rim
flanges by positioning a tire mounting
band over the tire Fig. 2. If a mount
ing band is not available, tie a tourni
quet of heavy cord around the cir
cumference of the tire. Tighten 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 beads properly, then
inflate the tire to 40 pounds presse.
Check to see that the bead position
ing rings outer rings near the side
walls are evenly visible just above
the rim flanges all the way around the
tire. If the rings are not even, deflate
the tire completely and inflate it
again.
6. When the rings are properly po
sitioned, deflate the tire to the recom
mended pressure.

.4

Fl 02 1-A
F1058-A

FIG. 1 -Bead Loosening Tool

FIG.
Band

2-Tubeless Tire Mounting

F 1019-A

FIG.

3-Tire Cross-Switching
Diagram
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PART 8-1
WHEEL AND TIRE ASSEMBLY
INSTALLATION

1. Clean all dirt from the hub and
drum.
2. Position the wheel and tire as.

fl

-

8-3

WHEELS AND TIRES

sembly on the hub and drum. Install
the wheel hub nuts and tighten them
alternately in order to draw the wheel
evenly against the hub and drum,
3. Lower the car to the floor, and
torque the hub nuts to specification.

TIRE ROTATION
For longer tire life, all five tires
should be cross-switched as shown in
Fig. 3. See Part 12-1 for the specified
interval.

HUBS, BEARINGS, AND OIL SEALS OR GREASE RETAINERS

The front hubs are attached to the
front brake drums. The front wheel
bearing cones and rollers rotate in
bearing cups which are pressed into
each hub. Grease retainers are in
stalled at the inner ends of the hubs
to prevent lubricant from leaking into
the brake drums.
The rear hubs and bearings are in
stalled on the rear axle shafts, and
the oil seals are installed in the ax’e
housing between the axle housing and
the axle shafts. All service procedures
for rear hubs, bearings and oil seals
are given in Part 6-1.

FRONT WHEEL BEARING
ADJUSTMENT
The front wheel bearings shouid
be adjusted if the wheel is loose on
the spindle or if the wheel does not
rotate freely. The following procedure
will bring the end play to specific a.
tion.
1. Raise the car until the wheel
and tire clear the floor.
2. Pry off the wheel cover and re
move the grease cap Fig. 4 from
the hub.

3. Wipe the excess grease from
the end of the spindle, and rem e
the adjusting nut cotter pin and riot
lock.

WITH DRUM AND WHEEL
ROTATING, TORQUE THE
ADJUSTING
NUT 10 15-20 ft. lbs.

FIG.

BACK OFF NUT AND NUT
LOCK ONE CASTELLATION
INSTALL COTTER PIN.
F1138-A

5-Front Wheel Bearing Adjustment

4. While rotating the wheel, hub,
and drum assembly, torque the ad
justing nut to 15-20 ft-lbs to seat the
bearings Fig. 5.
5. Locate the nut lock on the ad
justing nut so that the castellations
on the lock are aligned with the cotter
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 castellated flange of the nut lock.
8. Check the front wheel rotation.
If the wheel rotates properly, install
the grease cap and the hub cap or

HUB AND BRAKE
DRUM ASSEMBLY

FIG. 4-Front Hub, Bearings,

INSTALL LOCK ON NUT SO THAT
CASTELLATIONS ARE ALIGNED
WITH COTTER PIN HOLE.

and Grease Retainer

wheel cover. If the wheel still rotates
roughly or noisily, clean or replace
the bearings and cups as required.

FRONT WHEEL BEARING
REPACKING OR REPLACEMENT
If bearing adjustment will not
eliminate looseness or rough and
noisy operation, the hub and bearings
should be cleaned, inspected, and re
packed. If the bearing cups or the
cone and roller assemblies are worn
or damaged, they should be replaced.
1. Remove the hub cap or wheel
cover. Remove the grease cap from
the hub, remove the cotter pin, nut
lock, adjusting nut, and flat washer
from the spindle, then remove the
outer bearing cone and roller assem
bly Fig. 4.
2. Pull the wheel, hub, and drum
assembly off the wheel spindle.
If the brake drum will not come
off, insert a narrow screwdriver
through the brake adjusting hole in
the carrier plate, and disengage the
adjusting lever from the adjusting
screw. While thus holding the ad
justing lever away from the adjusting
screw, back off the adjusting screw
with the brake adjusting tool Part
8-4, Fig. 6. Back off the adjustment
only if the drum cannot be removed.
Be very careful not to burr, chip, or
damage the notches in the adjusting
screw; otherwise, the self adjusting
mechanism wifi not function properly.
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INNER CUP
INSTALLATION

FIG. 6-Front

OUTER CUP
INSTALLATION
Fl 057-A

Wheel Bearing Cup

Installation

3. Remove the grease retainer and
the inner bearing cone and roller as
sembly from the hub.
4. With a drift, remove the bearing
cups if damaged.
5. If a new grease retainer is of
the leather type, soak it in light en
gine oil for at least 30 minutes before
installation. Thoroughly clean the
spindle and the inside of the hub.
6. If the inner and/or outer bear
ing cups were removed, install the
replacement cups in the hub with
the tool shown in Fig. 6. Be sure to
seat the cups properly in the hub.
7. Pack the inside of the hub with
wheel bearing grease. Fill the hub
until the grease is flush with the in
side diameter of both bearing cups.
8. Pack the bearing cone and
roller assemblies with wheel bearing
grease. See Part 12-1 for grease
specification. A bearing packer is de

sirable for this operation. If a packer
is not available, work as much lubri
cant as possible between the rollers
and cages. Lubricate the cone sur
faces with grease.
9. Place the inner bearing cone
and roller assembly in the inner cup,
and install the new grease retainer
with the reverse end of the tool
shown in Fig. 6. Be sure that the re
tainer is properly seated.
10. Install the wheel, hub, and
drum assembly on the wheel spindle.
Keep the hub centered on the spindle
to prevent damage to the grease re
tainer.
ii. Install the outer bearing cone
and roller assembly and the flat wash
er on the spindle, then install the ad
justing nut Fig. 4.
12. Install the lock on the adjust
ing nut, adjust the wheel bearings,
and install a new cotter pin. Bend the
ends of the cotter pin around the cas
tellated flange of the nut lock. This
will prevent interference with the
radio static collector in the grease
cap. Install the grease cap.
13. Adjust the brake shoes as out
lined in Part 8-4, Section 3, and in
stall the hub cap or wheel cover.

assembly. The new grease retainer
should be soaked in light engine oil
at least 30 minutes before installa
tion if it is of the leather type.
1. Remove the wheel and tire as
sembly from the hub and drum as
sembly.
2. Remove the old hub and drum
assembly from the wheel spindle as
outlined in steps 1 and 2 of the fore
going procedure.
3. Clean the new hub and drum
assembly. Install new inner and outer
bearing cups in the new hub with the
tool shown in Fig. 6. Be sure to seat
the cups properly in the hub.
4. Grease and install the new parts
as outlined in steps 7 through 9 of
the foregoing procedure.
5. Install the new hub and drum
assembly to the wheel spindle. Keep
the hub centered on the spindle to
prevent damage to the grease re
tainer.
6. Install the remaining parts as
outlined in steps 11 and 12 of the
foregoing procedure.

FRONT HUB AND DRUM
ASSEMBLY REPLACEMENT

7. Position the wheel and tire as
sembly on the new hub and drum as
sembly. Install the wheel hub nuts
and tighten them alternately in order
to draw the wheel evenly against the
hub and drum.

When the hub and drum assembly
is replaced, new bearings, cups, and
oil seal must be installed in the new

8. Adjust the brake shoes as out
lined in Part 8-4, Section 2, and in
stall the hub cap or wheel cover.
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I

FRONT WHEEL
ALIGNMENT

Front wheel alignment Castt:
camber, and toe-in inspection arid

o

3

adjustment operations should be performed by someone thoroughly fa-

Page

8-5
8-5
8-6

miliar with alignment work and with
the checking equipment being used.

PRELIMINARY FRONT END INSPECTION

Do not check and adjust front
wheel alignment without first making
the following inspection for front-end
maladjustment, damage, or wear.
1. Check for specified air pre’.
sures in all four tires.
2. Raise the front of the car
the floor. Shake each front wheel
grasping the upper and lower surfaces
of the tire. Check the front suspension ball joints and mountings for
looseness, wear, and damage Chei’.

fl

2

Preliminary Front End
Inspection
Front Wheel Alignment
Inspection
Front Wheel Alignment
Adjustments

the brake carrier plate mountings.
Torque all loose nuts and bolts to
specifications. Replace all worn parts
Part 83.
3. Check the steering gear mountings and all steering linkage connections for looseness. Torque all
mountings to specifications. If any of
the linkage is worn or bent, replace
the parts Part 7-1.
4. Check the front wheel bearings,
If any in-and-out free play is noticed,

adjust the bearings to eliminate the
free-play. Replace worn or damaged
bearings Part 8-1.
5. Spin each front wheel with a
wheel spinner, and check and bal
ance each wheel as required.
6. Check the action of the shock
absorbers Part 8-3. 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.

FRONT WHEEL ALIGNMENT INSPECTION
lower ball joints. The correct caster
angle, or backward positive tilt, is
00 to 1½ 0 0° preferred. The
maximum difference between both
front wheel caster angles should not
exceed ½ °. However, a difference of
not more than ¼ ° is preferred.

Do not attempt to check and adjust
front wheel alignment without first
making a preliminary inspection of
the front-end parts.

EQUIPMENT INSTALLATION
Equipment used for front wheel
alignment inspection must be accu
rate. If portable equipment is being
used, perform all inspection opera
tions on a level floor.
1. Drive the car in a straight line
far enough to establish the straigh
ahead position of the front wheeN.
and then mark the steering wheel
hub and the steering column colldr
Fig. 1. Do not adjust the steering
wheel spoke position at this time. if
the front wheels are turned at an.
time during the inspection, align ic
marks to bring the wheels back
the straight-ahead position.
2. Install the wheel alignment
equipment on the car. Whichever
type of equipment is used, follow the
installation and inspection instru
tions provided by the equipment man
ufacturer.

CAMBER

ALIGNMENT MARKS

Fl 033-A

FIG. 1-Typical Straight-Ahead
Position Marks
INSPECTION
Check all the factors of front wheel
alignment except toe-out on turns be
fore making any adjustments. Toeout on turns should be checked only
after caster, camber, and toe-in have
been adjusted to specifications.
CASTER

Check the caster angle at each
front wheel. The caster angle is meas
ured between a true vertical line and
the center line through the upper and

Check the camber angle at each
front wheel. The camber angle is
measured between a true vertical line
and the centerline through the plane
of the wheel and tire. The correct
camber angle, or outward positive
tilt, is 00 to + ¾ °. The maximum
difference between both front wheel
camber angles should not exceed ½ °.
However, a difference of not more
than ¼0 is preferred.
TOE-IN

Check the toe-in with the front
wheels in the straight-ahead position.
Run the engine so that the power
steering control valve will be in the
center neutral position. Measure
the distance between the extreme
front and also between the extreme
rear of both front wheels. The differ-
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ence between these two distances is
the toe-in.
Correct toe-in, or inward pointing
of both front wheels at the front, is
M6-%e inch.

0

TOE-OUT ON TURNS

After caster, camber, and toe-in
have been adjusted to specifications,
check the toe-out on a left turn,
When the outside wheel outer wheel

on a turn is turned inward 200,
the inside wheel should turn outward
20½ 0 If this angle is not correct, the
spindle arm on the inside wheel is
probably bent and should be replaced.

FRONT WHEEL ALIGNMENT ADJUSTMENTS
SHIM RETAINING NUT

SHIM RETAINING NUT
NUT
I

PIVOT BRACKET
10
J

FIG. 3-Spindle Connecting Rod
Sleeve
The total shim stack thickness should
not exceed ‘M6-inch.

CASTER ADJUSTMENT

CASTER ADJUSTMENT SLOTS

FIG. 2-Caster and Camber Adjustment
After front wheel alignment fac
tors have been checked, make the
necessary adjustments. Do not at
tempt to adjust front wheel alignment
by bending the suspension or steering
parts.

installation of shims between the
mounting and pivot brackets will
move the lower ball joint outward.
Camber adjusting shims are available
in several standard shim thicknesses.
A Mo-inch change of shim thickness
will change the camber angle ½ °.

The caster adjustment is made at
the strut by repositioning the strut on
the lower arm as shown in Fig. 2.
AdjUst the caster by loosening the
rearward washers, nuts and bolts.
Lift the strut so that the strut sera
tions will be free from the serrations
on the lower arm. Lengthen the dis
tance between the strut forward
mount and the side of the lower arm,
Fig. 2 dimension "A" to decrease
the caster angle. Decrease the dis
tance between the strut forward
mount and the side of the lower arm,
Fig. 2 dimension "A" to increase the
caster angle. Tighten the rearward
nuts that retain the strut to the lower
arm. Check the caster, camber, and
toe-in alignment for the correct set
tings listed in the specifications.

CAMBER ADJUSTMENT
Adjust the camber by removing or
installing shims between the pivot
bracket of the front suspension lower
arm and the mounting bracket on the
underbody in the engine compart
ment Fig. 2.
The removal of shims between the
mounting and pivot brackets will
move the lower ball joint inward. The

TURN DOWNWARD TO
INCREASE ROD LENGTH

TURN UPWARD
TO DECREASE
ROD LENGTH

LEFT-HAND SLEEVE

TURN
DOWNWARD
TO DECREASE
ROD LENGTH

TURN UPWARD TO
INCREASE ROD LENGTH

RIGHT-HAND SLEEVE

FIG. 4-Spindle Connecting Rod Adjustments
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TOE-IN AND STEERING WHEEL
ALIGNMENT ADJUSTMENTS
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FRONT WHEEL ALIGNMENT

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

TURN BOTH
CONNECTING ROD
SLEEVES DOWNWARD
TO ADJUST SPOKE
POSITION

Check the steering wheel spoke
position when the front wheels are n
the straight-ahead position If
c
spokes are not in their normal po
tion, they can be properly adjustt-d
while toe-in is being adjusted.
1. Loosen the two clamp bolts n
each spindle connecting rod slee e
Fig. 3.
2. Adjust toe-in. If the steermg
wheel spokes are in their normal p
sition, lengthen or shorten both rods
equally to obtain correct toe-in Fig,
4. If the steering wheel spokes ai e
not in their normal position, make the
necessary rod adjustments to obtd n
correct toe-in and steering wheel
spoke alignment Fig. 5.

WHEN TOE-IN IS
NOT CORRECT: LENGTHEN L.H. ROD TO
INCREASE TOE-IN

3. Recheck toe-in and steering
wheel spoke alignment. If toe-in s
correct and the steering wheel spokes
are still not in their normal position,

turn both connecting rod sleeves up
ward or downward the same number
of turns to move the steering wheel
spokes Fig. 5.

SHORTEN L.H. ROD TO
DECREASE TOE-IN
LENGTHEN RH. ROD TO
INCREASE TOE-IN

SHORTEN RH. ROD TO
DECREASE TOE-IN

ADJUST BOTH RODS EQUALLY TO MAINTAIN NORMAL SPOKE POSITION

FIG.

Fl 038-A

5-Toe-In and Steering Wheel Spoke Alignment Adjustments
4. When toe-in and steering wheel
spoke alignment are both correct,
torque the clamp bolts on both con
necting rod sleeves to specifications.
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TROUBLE SHOOTING

Before performing any troubleshooting operations, make sure that
the tire pressures agree with those
specified for the tires being checked,

SYMPTOMS AND CAUSES

and tire and steering troubles. For
this reason, be sure that the cause of
the trouble is in the front or rear sus
pension before adjusting, repairing,
or replacing any of the suspension
parts.

Table 1 lists various front and rear
suspension trouble symptoms and
possible causes. Several of these
symptoms are also common to wheel

TABLE 1 -Front and Rear Suspension Trouble Symptoms and Possible Causes
Trouble_Symptoms
L

c

*u

-

-

0

Cl

0

Possible Causes of Trouble Symptoms

,

bO

E

E-

n

.

U

‘u

,fx
x
x
x
x
x

r,o
x
x
x

x
x

x

x

x

-

gc

ii

ci

crjEx
x

bO

C

c
E

o

ct2

x
x

CfJ

n

-

.-

X

X

X

X
X
X

x
x

x
x
x

c

e

x
x
x
x
x
x

1

0

°0

-

Incorrect Tire Pressure
Incorrect Front Wheel Alignment
Incorrect Front Wheel Bearing Adjustment
Tire Sizes Not Uniform
Wheel Out of Balance
Out-of-Round Wheel or Brake Drum
Unequal Brake Adjustment
Sagging or Broken Spring
Overloaded Spring or Tire
Loose or Worn Shock Absorber
Loose or Worn Suspension Arm Bushings
Lack of Lubrication
Tie Bolt Off-Center
Rear Spring Front Hanger Mislocated

,

x
x
x

x
x
x

x
x

x
X

x
X

FRONT SUSPENSION REPAIR

For necessary hoisting and jacking
procedures, see Part 11-1. The 1962
Thunderbird front suspension is
shown in Fig. 1. Whenever any part
of the front suspension has been re
moved and installed, front wheel
alignment must be checked.

UPPER BALL JOINT
REPLACEMENT ARM IN CAR
1. Raise the front of the car and

position safety stands under the chas
sis.
2. Remove the wheel and tire as
sembly.
3. Using a large chisel, cut off the
three upper ball joint retaining rivets.
If the rivets can not be removed with
a chisel, use a drill. Do not bend the
arm when driving out the rivets.
4. Remove the cotter pin and loos
en the upper ball joint stud nut. Place
a box wrench over the lower end of

tool T57P-3006-A, and position the
tool as shown in Fig. 2. The tool
should seat firmly against the ends of
both studs, and not against the lower
stud nut. It may be necessary to re
move the cotter pin from the lower
ball joint stud, if the cotter pin pre
vents the tool from seating on the
lower stud.

5. Turn the wrench until both
studs are under tension, then loosen
the stud from the spindle by tapping
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BUMPER AND
BRACKET ASSEMBLY

rier plate from the spindle. Wire the
brake assembly to a convenient place
on the chassis so as to avoid breaking
the brake hose.
4. Remove the cotter pin and re
taining nut, then disconnect the
spindle connecting rod end from the
spindle arm with tool CI 89-1.

SHOCK LOWER
MOUNTING NUT

JPPER ARM

5. Remove the cotter pins and
loosen the ball joint stud nuts.
6. Position a box wrench over the
lower end of tool TS7P-3006-A and
position the tool as shown in Fig. 2.
The tool should seat firmly against
the ends of both studs, not against the
stud nuts.
7. Turn the wrench until the tool
places the studs under tension, then
loosen the studs in the spindle by tap
ping the spindle near the studs with
a hammer. Do not loosen the studs
in the spindle with tool pressure
alone.
8. Remove the stud nuts and the
spindle from both studs.
INSTALLATION
LOWER ARM

STRUT

Fl 112-A

FIG. 1-Front Suspension
the spindle near the upper stud with
a hammer. Do not loosen the stud
with tool pressure alone. Remove the
ball joint.
6. Clean the end of the arm, and
CARRIER
PLATE

UPPER
SHOCK ABSORBER
BALL UPPER LOWER MOUNTING

remove all burrs from the hole edges.
Check for cracks in the metal at the
holes, and replace the arm if it is
cracked. See upper arm replacement.
7. Attach the new ball joint to the
upper arm. Use only the specified
bolts, nuts and washers. Do not rivet
the new ball joint to the arm. Tighten
the nuts to specifications.
8. Position the ball joint stud in
the spindle bore, and tighten the stud
nut to specifications. Install a new
cotter pin. Tighten the nut, if neces
sary, to align the cotter pin hole.
9. Lubricate the ball joint, and in
stall the wheel and tire assembly.
10. Remove the safety stands,
lower the car, and check camber,
caster, and toe-in.

FRONT WHEEL SPINDLE
REPLACEMENT
REMOVAL

1. Raise the front of the car and
position safety stands under the chas
sis.
2. Remove the wheel, hub, and
drum.

FIG. 2-Loosening

Ball Joint Stud

3. Remove the four retaining bolts

and nuts, then remove the brake car-

1. Position the new spindle to the
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 the slots, then in
stall new cotter pins.
2. Connect the spindle connecting
rod end to the spindle arm, and in
stall the retaining nut and cotter pin.
Tighten the nut to specifications.
3. Assemble the brake carrier
plate and dust shield to the spindle,
install the retaining bolts and nuts
and tighten to specifications.
4. Instalitbe wheel, hub, and drum,
and adjust the wheel bearing.
5. Lubricate the steering stop on
the lower arm and the mating flat on
the spindle. Refer to Part 12-1.
6. Remove the safety stands, lower
the car, and check camber, caster,
and toe-in.

FRONT SHOCK ABSORBER
REPLACEMENT
1. Raise the front of the car, posi
tion a safety stand under the lower
suspension arm, then lower the car
slightly.
2. Disconnect the lower end of the
shock absorber from the spring lower
seat by removing the retaining nut
washer and insulator Fig. 1.
3. Open the hood, then remove the
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FRONT SPRING REPLACEMENT
REMOVAL

1. Raise the front of the car, posi
siton a safety stand under the lower
suspension arm, then lower the car
I

SHOCK
ABSORBER

MOUNTING
PLATE-TO. DASH
PANEL BRACE

slightly.
2. Remove the wheel and tire
assembly.
3. Disconnect the lower end of the
shock absorber from the spring lower
seat by removing the retaining nut,
washer and insulator Fig. 1.
4. Open the hood, then remove
the four shock absorber upper mount
ing plate retaining bolts and the two
bolts that attach the mounting plateto-dash panel brace at the dash panel.
Fig. 3. Remove the shock absorber,
upper mounting plate, and upper
mounting plate-to-dash panel brace
as an assembly.

5. Remove the four retaining bolts
Fl099.A

FIG. 3-Front Shodc Absorber
Mounting Assembly
four shock absorber upper mounting
plate retaining bolts and tle two bolts
that attach the mounting plate-todash panel brace at the dash panel
Fig. 3. Remove the shock absorber,
upper mounting plate, and upper
mounting plate-to-dash panel brace
as an assembly.
4. Remove the shock absorber up
per retaining nut, insulator, and
washer, then separate the shock ab
sorber from the upper mounting plate
Fig. 3.
5. Assemble the shock absorber
upper mounting stud to the mounting
plate with the washer and insulator,
and secure with the retaining nut
Fig. 3.
6. Position the shock absorber and
mounting assembly in place, then in
stall the upper mounting plate bolts
and the dash panel brace bolts.
7. Lower the car slightly with the
safety stand under the lower control
arm. This will raise the upper arm
sufficiently to position the lower
shock absorber stud through the hole
at the bottom of the spring lower
seat. Secure the lower end of the
shock absorber to the spring seat by
installing the insulator, washer and
retaining nut on the shock absorber
stud Fig. 1.
8. Remove the safety stands, and
lower the car.

and washers, then remove the upper
suspension arm bumper and bracket
assembly Fig. 1.
6. Raise the car slightly off the
safety stand in order to lower the
upper control arm.
7. Insert the lock bar of tool
T61B-53 10-A through the top of the
spring, and position the bar on the

seventh coil from the bottom Fig. 4.
Slide the tool bearing over the tool
shaft against the integral nut. Insert
the shaft through the shock absorber
mounting hole in the spring lower seat
so that the end of the shaft will
thread into the lock bar. As the shaft
is turned into the lock bar the spring
will compress.

8. Compress the spring until the
top coils are drawn out of the spring
upper seat. Remove the tapered
shim, and pivot the spring outward

FIG. 5-Front Spring Compressed
Fig. 5. Turn the tool shaft out of
the lock bar to release the spring.
9. Remove the tool bar and shaft
from the spring, and lift the spring
out of the lower seat.
INSTALLATION

1. Install the tapered shim in the
top of the spring housing with the
thick portion of the shim toward the
centerline of the car. Retain the shim
in the housing with tape.

2. Insert one helix type insulator
between the two top coils of the
spring and attach the other to the
bottom coil Fig. 6. Secure both in
sulators with tape.
3. Place the flat rubber insulator
over the top of the spring, and se
cure it with tape in three places as
shown in Fig. 5.
4. With the tapered shim and in
sulators in place, set the lower end of
the spring in the lower seat.

5. Slide the bearing of tool T61B5310-A over the tool shaft against
the integral nut. Insert the shaft
through the shock absorber mounting
hole in the spring lower seat.

FIG. 4-Front Spring Remover Tool

6. Insert the lock bar of tool
T61B-53 10-A on the seventh coil
from the spring lower end.
7. Thread the shaft of the tool into
the lock bar until the spring is com
pletely compressed, then tilt the
spring inward so that the top coils are
aligned with the spring upper seat.
8. Turn the tool shaft out of the
tool lock bar. As the shaft is turned,
the spring will release its top coils into
the upper seat Fig. 4.
9. Remove the lock bar of tool
T61B-53 10-A through the top of the
spring. Slide the tool shaft out of the
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INSERT INSULATOR AS SHOWN

INSERT FLUSH WITh END
OF SPRING BY PRYING
UP COIL

3. Remove the shock absorber as
sembly, the bumper and bracket, and
the coil spring assembly as outlined
in the FRONT SPRING REPLACE
MENT procedure.
4. Remove the cotter pin and loos
en the upper ball joint stud nut. Place
a box wrench over lower end of tool
T57P-3006-A as shown in Fig. 2. The
tool should seat firmly against the
ends of both studs and not against
the lower stud nut. It may be neces
sary to remove the cotter pin from
the lower bail joint stud, if the cotter
pin prevents the tool from seating on
the lower stud.
5. Turn the wrench until both
studs are under tension, then loosen
the upper stud from the spindle by
tapping the spindle near the upper

BOTTOM
OF SPRING
F1145-A

stud with a hammer. Do not loosen
the stud with tool pressure alone. Dis
engage the upper ball joint and stud
from the spindle.
6. Remove the upper arm inner
shaft retaining nuts and washers, then

FIG. 6-Front Spring Insulator
Installation
shock absorber mounting hole in the
spring lower seat.

10. Position the shock absorber
and mounting assembly in place Fig.
3, then install the upper mounting

plate bolts and the dash panel brace
bolts.
11. Lower the car slightly with the
safety stand under the lower control
arm. This will raise the upper arm
sufficiently to position the lower

shock absorber stud through the hole
at the bottom of the spring lower
seat. Secure the lower end of the
shock absorber to the spring seat by

installing the insulator, washer and
retaining nut on the shock absorber
stud Fig.1.

remove the arm assembly from the
mounting studs on the underbody.
7. Remove the four stud nuts that
retain the spring lower seat assembly
to the upper arm Fig. 7.

8. Remove the grease fittings from
the pivot bolts spring seat bushings,
then remove the spring seat assembly
from the arm.
INSTALLATION

1. Install the studs of the spring
seat through the holes in the new up
per arm, and secure the seat to the
arm with stud nuts Fig. 7.
2. Install the grease fittings in the
pivot bolts spring seat bushings.
3. Position the upper arm and in
ner shaft assembly on the mounting

12. Install the upper arm bumper
and bracket assembly and the four
retaining bolts.
13. Install the wheel and itre
assembly.
14. Remove the safety stands,
lower the car, and check caster, cam
ber, and toe-in.

UPPER ARM REPLACEMENT
REMOVAL

1. Raise the front of the car, posi
tion a safety stand under the lower
suspension arm, then lower the :ar
slightly.

2. Remove the wheel and
assembly.

ire

-

INNER SHAFT
BUSHINGS

studs and secure with nuts and wash
ers. Tighten the nuts to specified
torque.
4. Insert the upper ball joint stud
in the spindle, and install the stud
nut. Tighten the nut to specifications,
then continue to tighten until the cot
ter pin hbles are aligned with the slots.
Install a new cotter pin.
5. Install the coil spring, the
shock absorber, and the bumper and
bracket assembly as outlined in the
FRONT SPRING REPLACEMENT
procedure.
6. Install the wheel and tire as
sembly.

7. Remove the safety stand, lower
the car, and check camber, caster,

and toe-in.
UPPER ARM PARTS
INSPECTION
Inspect the upper arm, the inner
shaft, and the spring seat for cracks,

bends or other damage. Replace the
parts as required.
Replacement arms come with the
bushings, inner shaft, and ball joint
installed. If the original arm is to be
used, these components should be re

placed on the bench.
UPPER ARM OVERHAULARM REMOVED
BUSHING AND INNER SHAFT
REPLACEMENT

Always replace both upper arm
bushings, if either bushing Is worn or
damaged. Install only new bushings
when replacing the inner shaft.
1. Position the upper arm inner
shaft in a vise, then unscrew the bush
ings from the shaft and arm. Remove

1-.’.-

1.85’
. 1.O2’l

SPRING SEAT BRACKET
MOUNTING
1

SG

r

PIVOT BOLT
GREASE FITTING

PIVOT BOLT
GREASE FITTING

BALL JOINI
RETAINING BOLTS
OR RIVETS
TOP VIEW-PARTIALLY
DISASSEMBLED

BALL
JOINT
BOTTOM VIEWASSEMBLED

FIG. 1-Upper Suspension Arm
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SHIM
RETAINING

the assembly from the vise, and sep
arate the inner shaft from the arm.
2. Position the shaft in the arm,
apply grease to the new bushings
Part 12-1, and install the bushings
loose on the shaft and arm. Turn the
bushings so that the shaft is exactly
centered in the arm, The shaft will be
properly centered when located at the
dimension shown in Fig. 7.
3. Fabricate a 9½-inch spacer
from a section of ¾-inch diameter
pipe or metal of comparable size and
strength.
4. Position the arm and inner
shaft assembly in a vise. Position the
spacer parallel with the inner shaft,
and force the spacer between the
flanges of the upper arm.
If the spacer can not be forced be
tween the arm flanges due to exces
sive distortion, replace the upper arm
assembly.
5. With the spacer positioned in
the arm, torque the bushings to speci

BRACKET
RETAINING

r- BRACKET RETAINING NUT
I! r SHIM RETAINING NUT

r

P VOT BRACKET

....

fication. Move the arm on the shaft

to be sure that no binding exists, then
remove the spacer.
BALI. JOINT REPLACEMENT

The upper ball joint cannot be re
paired and must be replaced if it is
worn or damaged.
1. Remove the ball joint from the
arm. If the ball joint is riveted to the
arm, drill a ½-inch pilot hole com
pletely through each rivet, and then
drill off the rivet head through the
pilot hole with a ¼-inch drill. Drive
all rivets out of the holes.
2. Clean the end of the arm, and
remove all burrs from the hole edges.
Check for cracks in the metal at the
holes, and replace the arm if it is
cracked.
3. Install a new ball joint on the
arm. Use only the specified boils,
nuts, and washers. Do not attempt to
rivet the new ball joint to the arm.
4. Torque the ball joint retaining
nuts and bolts to specifications.
5. Lubricate the ball joint.
LOWER ARM REPLACEMENT
REMOVAL

1. Raise the front of the car, and
install safety stands.
2. Remove the wheel, hub, and
drum assembly.
3. Remove the four retaining bolts
and nuts, and remove the brake car
rier plate from the spindle. Support

FIG.

8-Lower Suspension Arm Installed

the brake assembly with wire to re
lieve the weight on the brake hose.
4. Remove the link nut under
neath the arm Fig. 8, and discon
nect the stabilizer link from the arm.

5. Remove the retaining nuts,
bolts, washers and plates, then dis
connect the strut from the lower arm
Fig. 8.

with tool pressure alone. Disengage
the lower ball joint and stud from the
spindle.

8. Remove the pivot bracket re
taining nut and the shim retaining
nut Fig. 8, then remove the bracket
and lower arm assembly from the car.

9. Place the assembly in a vise and
remove the nut from the pivot bolt

6. Remove the cotter pin and

SHIM
RETAINING
BOLT

loosen the lower ball joint stud nut.

Place a box wrench over the end of
tool TS7P-3006-A, and position the
tool 180° from the position shown in
Fig. 2 wrench at the top. The tool
should seat firmly against the ends of
both studs, not against the upper stud
nut. It may be necessary to remove

‘PIVOT BOLT

the cotter pin from the upper ball
joint stud, if the cotter pin prevents

7. 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

II

PIVOT f
BRACKET

the tool from seating on the upper
stud.

N

PIVOT BRACKET
RETAINING BOLT

FIG. 9-Lower Suspension Arm
Assembly
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Fig. 9. Remove the pivot bolt, am
separate the pivot bracket from the
lower arm.
INSTALLATION

1. Assemble the pivot bracket

t’

the new lower arm with the pivoi
bolt, place the assembly in a vise, and
install the pivot bolt nut Fig. 9
Tighten the nut snug. Do not torqut
until the lower arm assembly is in
stalled in the car.
2. Slide the shims over the retain
ing bolts against the pivot bracket
Fig. 9, then mount the lower arm
and pivot bracket assembly to the
chassis mounting bracket Fig. 8. In
stall the pivot bracket and shim re
taming nuts.
3. Insert the lower ball joint stud

in the lower bore of the wheel spin
dle, and install the stud nut. Tighten
the nut to specifications, then con
tinue to tighten until the cotter piii
holes are aligned with the slots. Install
a new cotter pin.
4. Position and connect the lower
arm strut to the lower suspension arm
with retaining plates, bolts, washer ,
and nuts Fig. 8. Torque the nuts
5. Connect the stabilizer bar link

to the lower suspension arm, and

in-

stall the washers, bushings and link
retaining nut. Tighten the nut to spe
cifications.
6. Tighten the pivot bolt and nit
at the lower arm pivot bracket o
specifications.
7. Lubricate the steering stop n
the lower arm and the mating fiat n
the spindle. Refer to Part 1 2- 1.

0

8. Install the brake carrier plate
and dust shield to the spindle and
tighten the retaining nuts to specifi
cations.
9. Install the wheel, hub, and drum
assembly.
10. Remove the safety stands,
lower the car, and check the camber,
caster, and toe-in.

LOWER ARM PARTS
INSPECTION
Inspect the lower arm, the inner
bushings, and the pivot bolt for
cracks, bends, wear or other damage,
and replace the arm if necessary.
Install the nut on the ball joint
stud, and turn the stud in the bail joint
with a torque wrench. If the turning
effort is not within specifications, re
place the ball joint.
Replacement arms come with the
bail joint installed. If the original arm
is to be ed, the ball joint should be
replace
the bench.

LOWER BALL JOINT
REPLACEMENT
The lower ball joint cannot be re
paired and must be replaced if it is
worn or damaged.
REPLACEMENT

1. Remove the lower arm as out
lined under LOWER ARM RE
PLACEMENT.
2. Remove the ball joint from the
arm. If the ball joint is riveted to the
arm, drill a ½-inch pilot hole com
pletely through each rivet, and then

drill off the rivet head through the
pilot hole with a ¼-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 cracks in the metal at the
holes, and replace the 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 under LOWER ARM RE
PLACEMENT, and lubricate the
ball joint.

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 retaining nut, washers, and the
insulators, and disconnect the link
from the bar.
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
washers and insulators to the lower
arm, then install the link-to-lower
arm retaining nut.
5. Connect the link to the bar with
new washers and insulators and se
cure with the retaining nut.
6. Lower the car.

REAR SUSPENSION REPAIR

REAR SPRING REMOVAL
1. Raise the car until the re,:r
wheels clear the floor, and place sup
ports beneath the underbody and be
neath the axle.
2. Disconnect the coil spring that
retains the parking brake cable. Posi
tion the cable out of the way.
3. Disconnect the lower end of the
shock absorber from the spring clip
plate, and position out of the way.
4. Disconnect the brake line c"n
nector from the axle housing in order
to relieve the strain on the brake hise
when the axle is lowered.
5. Lower the rear axle slightl o
reduce some of the spring load; then
remove the spring clip U-bolt nuts,
the clips U-bolts and spring
p
plate Fig. 10. Remove the lower n
sulator and retainer.

INSULATOR RETAINERS
INSULATORS

CLIP NUTS

SPRING CliP

SPRING
CLIP PLATE

--

Fll4l-A

HANGER MOUNTING BOLTS

FIG. 10-Rear Spring Center
Mounting

FIG. 11-Rear Spring Front Hanger

6. Remove the spring front
hanger-to-underbody mounting bolts

7. Remove the rear shackle nuts
and shackle bar, then remove the
shackle assembly from the rear

Fig. 1 IL.

Installation
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SPRING MOUNTING
BOLT HEAD

8. Connect the lower end of the
shock absorber to the spring clip
plate.
9. Connect the coil spring to the

parking brake cable.
REAR SHOCK ABSORBER
REMOVAL
1. Raise the rear end of the car.
Remove the bolts that retain the

shock absorber mounting bracket to
the underbody Fig. 14.

FIG.

INNERT
BUSHING

12-Rear Spring and Rear
Hanger

SPRING EYE

hanger and spring Fig. 12.
8. Remove the spring and front
hanger as an assembly.
9. Remove the upper insulator
and retainer from the spring.

REAR SPRING INSPECTION AND
REPAIR SPRING REMOVED
FRONT HANGER ASSEMBLY

If the front hanger, bracket, or
bushings are to be replaced, proceed
as follows.

1. Remove the nut from the spring
mounting

bolt,

and

remove

the

bracket from the bolt and hanger
Fig. 13.
2. Tap the spring mounting bolt
out of the bushings and hanger, then
separate the hanger from the spring.
Remove the bushings.
3. Position the inner bushing and
hanger to the spring eye, position the
outer bushing to the spring eye, then
insert the spring mounting bolt Fig.
13. Be sure that the bolt head is fully
seated in the hanger Inset, Fig. 13.
4. Assemble the bracket to the
spring mounting bolt and hanger, in
stall the nut, and torque to specifica
tion Fig. 13.
REAR SHACKLE AND HANGER ASSEMBLY

Inspect the rear shackle, bushings,
and studs for wear or damage. Re
place parts where necessary.
If the rear shackle bushings are to
be replaced, it will be necessary to re
move the rear hanger assembly.
Torque the hanger attaching bolts to
specification when re-installed.
SPRING LEAVES AND TIE BOLT

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

FIG. 13 -Rear Spring

Front

Hanger Assembly
Inspect the spring clips for worn or
damaged threads. Check the spring
clip plate and insulator retainers for
distortion.
If the spring center tie bolt re
quires replacement, clamp the spring
in a vise to keep the spring com
pressed during bolt removal and
installation.

REAR SPRING INSTALLATION
1. Position the rear eye of the
spring to the rear hanger and install
the shackle assembly to the spring
and hanger Fig. 12. The rear eye
is at the long end of the spring from
the center tie bolt. Install the shackle
bar and retaining nuts. Do not tighten
the nuts at this lime.
2. Position the spring and front
hanger assembly to the underbody,
and install the hanger mounting bolts
Fig. 11. Do not tighten the bolts at
this time.
3. Install the upper insulator and
retainer on the spring with the re
tainer flange forward Fig. 10.
4. Lower the axle housing onto the
upper insulator and retainer. Install
the lower insulator, insulator retainer
flange to the rear, spring clips Ubolts, plate, and U-bolt clip nuts.
Do not tighten the spring clip nuts at
this time.
5. Torque the rear shackle nuts
and the front hanger mounting bolts
to specification.
6. Torque the spring clip nuts
evenly to specification. Make sure
that the lower insulator retainer con

tacts the upper retainer.
7. Raise the axle housing, and con
nect the brake line connector to the
axle housing.

FIG. 14-Rear
Mounting

Shock Absorber

2. Remove the retaining nut, outer
washer and bushing from the shock
absorber at the spring clip plate.
Compress the shock absorber 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 shock absorber is serv
iceable and requires new bushings
remove the inner bushings and wash
ers from the shock absorber studs.

REAR SHOCK ABSORBER
INSTALLATION
1. Place the inner washer and
bushing on each shock absorber stud.
2. Connect the upper stud to the
mounting bracket, and install the
bushing, washer, and nut on the
stud. Torque the nut to specifica
tions.
3. Connect the mounting bracket
and shock absorber to the underbody
Fig. 14. Torque the bolts to speci
fications.
4. Connect the lower stud to the
spring clip plate, and install the bush
ing, washer, and nut on the stud.
Be sure the spring clip plate is free
of burrs. Tighten the nut to speci
fications.
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Section

HYDRAULIC AND
PARKING BRAKES

The hydraulic brake system on i
1962 Thunderbird employs sink
anchor, internal expanding and .
adjusting brake assemblie’. vh
are powered by a vacuum hoostel
standard equipment.

The

master

cylinder

‘.ont

physical force from the brake pet it
and booster into hydraulic pressi c
against the pistons in the wheel
inders. The wheel cylinder pistons ii
turn convert hydraulic pressure ha k
into physical force at the brdke sho An independent manually-operal d
parking brake operates the rn
wheel brake shoes through a mech
ical cable linkage.
The self-adjusting brake meu
nism consists of a cable, cable gui
adjusting lever, and adjuster spr

LINK
SPRING

f

/

PIN PLATEANCHOR PIN

-----

-

FOREWARD

/

ANCHOR
FING

NN

/

SECONDARY
SHOE

SHOE
HOLD-DOWN
SPRINGS

/

PARKING
BRAKE CABLE
HOUSING
RETAINER

FIG.

BRAKE
CYLINDER

V

PARKING BRAKE LEVER’
RETAINING CLIP
t

d,

PRIMARY SHOE-TO.
ANCHOR SPRING

FOREWARD

CABLE GUIDE’
-

8-19
8-23

secondary shoe 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 passes over 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 the car moving forward and
the brakes applied, the secondary
shoe is against the anchor pin and

are applied while the car is moving
rearward and only when the second
ary shoe is free to move toward the
drum beyond a predetermined point.
With the car moving rearward and
the brakes applied, the "wrap
around’ action of the shoes follow
ing the drum forces the upper end
of the primary shoe against the
anchor pin. The action of the wheel
cylinder moves the upper end of

/

8-17

anchor pin. The movement of the

and to the lever. The automatic ad
juster operates only when the brakes

------ANCHOR

PARKING BRAKE
LINK

8-16

the secondary shoe away from the

Fig. 1. The cable is hooked over
the anchor pin at the top and is con
nected to the lever at the bottom.
rhe cable is connected to the
secondairy brake shoe by means of
the cable guide. The adjuster spring
is hooked to the primary brake shoe

1

Page

1. Trouble Shooting
2. Master Cylinder Hydraulic
Line and Brake Pedal
Repair
3. Brake Drum and Brake
Assembly Repair
4. Parking Brake Repair
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/
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/
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1-Self Adjusting Brake Assemblies
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the primary shoe is moved toward
the drum. Therefore, the adjuster
does not operate.
The rear brake assembly is basic-

fl

ally the same as the front brake.
The conventional parking brake
lever, link, and spring are used in
the rear brake, but the parking brake

lever is mounted to the primary
rather than the secondary shoe.
The anchor pins on all brakes are
fixed and non-adjustable.

still. If the pedal can be pushed down
more than halfway between the released position and the floor, check
the brake adjustment and the automatic adjusters.

will release the brakes, but it will not
correct the cause of the trouble.

TROUBLE SHOOTING

The preliminary checks given
here, and the brake trouble symptoms and possible causes described
in Table 1, apply to all parts of the
hydraulic and parking brakes.
Before performing any of the
preliminary checks
or
trouble
checks, stop the engine and depress
the brake pedal several times to
eliminate vacuum from the booster
system.

ROAD TEST CHECKS
The car should be road tested only

if the brakes will safely stop the car.

Apply a steady pressure to the

PRELIMINARY CHECKS

brake pedal. If it moves slowly toward the floor, check for leaks in
the hydraulic system.
If the brake pedal movement feels
spongy, bleed the hydraulic system to
remove air from the lines and cylinders.

Check the fluid level in the master
cylinder, and add FoMoCo heavyduty brake fluid if required.
Push the brake pedal down as far
as it will go while the car is standing

Should one of the brakes be locked
and the car must be moved, open the
brake cylinder bleeder screw long
enough to let out a few drops of
brake fluid. This bleeding operation

Apply the brakes at a speed of
25-30 mph to see if the car stops in
a straight line. High-speed "panic"
stops are not necessary to check for
brake pull. If the brakes pull the car
to one side, check the brake adjustment and the automatic adjusters.
Apply the brakes hard without
locking the wheels at a speed of about
50 mph, and check for brake pedal
chatter or surge. This symptom is
usually caused by an out-of-round
brake drum.

TABLE i-Brake Trouble Symptoms and Possible Causes
Trouble Symptoms

I

-;--:------c

o

.E

C,,

Possible Causes of
Trouble Symptoms

O
‘-4

‘-4

-

:

0

u

0

0

‘4

x

x

x

Leaks or Insufficient Fluid
Improper Tire Pressure

Improperly Adjusted or Worn Wheel Bearing
Distorted or Improperly Adjusted Brake Shoe
Faulty Retracting Spring
Drum Out of Round
Linings Glazed or Worn
Oil or Grease on Lining
Loose Carrier Plate
Loose Lining
Scored Drum
DirtonDrum-LiningSurface

0

0

z

°I.4

1.4

-

x

-

x

x

x
x

x

x

X

x

x
x
x

x
x

x

x

x

x

x

x
x

-

x
x
x

x
x
x

x
x

x
x

X
X

Faulty Brake Cylinder

x

DirtyBrakeFluid
Faulty Master Cylinder
Airin Hydraulic System

x

Self Adjusters Not Operating

Li

x
x

x
x
x

Z
0

‘-4

x

x

I.i

0G

,

Damaged Linkage

-

0

,

,,

o
Brake Line Restricted

=.

-

‘4

o

.
,

x

x

x

x
x

x
x
x

x

x

x
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TROUBLE DIAGNOSIS

BRAKES DO NOT APPLY

LOW PEDAL RESERVE

UNEVEN, NOISY,

GRABBING, OR
HARD OPERATING
BRAKES

BRAKES DO NOT
RELEASE

If the brake pedal travels all the
way down to the floor without notice
able brake action, check the brake
fluid level in the master cylinder res
ervoir. Refill the reservoir, if neces
sary, with heavy-duty FoMoCo brake
fluid. Check the entire hydraulic sys
tem for fluid leaks, and make the
necessary repairs.
If the brake pedal feels spongy
when pushed down, air has entered
the hydraulic lines. Air can enter the
lines if the fluid level in the master
cylinder reservoir is too low, or if
the brake wheel cylinder pistons are
not held firmly in place when the

brake shoes are serviced. A defective
check valve can cause a loss of resid
ual pressure in the system causing
air to enter at the wheel cylinder
piston. Bleed the system to remove
air from the lines, and adjust the
brakes. Refill the master cylinder res
ervoir with heavy-duty brake fluid.
If the brakes do not apply after mak
ing these checks and adjustments,
fluid may be leaking pas’ the piston
cups in the master cylinder or brake
wheel cylinders. If the trouble is in
the master cylinder or brake wheel
cylinders, remove and repair.

Check for air in the brake lines
and bleed the system if necessary.

Adjust the brakes or replace the
brake shoes as needed.

Remove the brake drums, and
make a complete inspection of the
brake assemblies to determine the
cause of the trouble.
Excessive dust and dirt in the
brake lining rivet holes or in the
brake drum can cause brake squeal.
Remove the dirt with a scraper and
an air hose.
Drums which are out of round,
or loose at the hub, frozen pistons,

aligned shoes and webs, restricted
brake lines, glazed or greasy linings,
and incorrectly ground or wrong
linings are a few of the causes for un
even, noisy, pulling, grabbing, or hard
brakes. Adjust or replace the neces
sary parts to eliminate the trouble.
Lining glaze can be removed by rubbing the lining with the medium-grade
sandpaper until the lining has a dull
finish.

defective check valve, improper brake

Always adjust the brake assemblies

shoe adjustment, warped or mis-

after correcting these brake troubles.

Check for damaged or binding
pedal linkage, a restricted by-pass
port in the master cylinder, inoperative check valve, swollen master
cylinder piston cups, or sticking
brake cylrnder pistons caused by dirty
or contaminated brake fluid.
Check the condition of the brake
fluid and replace it if it is dirty or
contaminated. Flush the entire hy-

alcohol before adding new brake
fluid.
If the trouble is in the master cyl
inder, remove and rebuild the cylin
der.

draulic

fl

system with clean denatured

If the car must be moved when the
brakes are locked, open a brake cyl
inder bleeder screw for a moment to

let out a few drops of brake fluid.
This operation will release the brakes
but will not correct the cause of the
trouble.

MASTER CYLINDER, HYDRAULIC LINE, AND BRAKE PEDAL REPAIR

MASTER CYLINDER
REPLACEMENT
1. Disconnect the two wires from
the stop light switch at the brake
master cylinder Fig. 2.
2. Disconnect the three brake lines
from the master cylinder outlet fitting.
3. Remove the two master cylinder

attaching nuts and lockwashers, then

remove the master cylinder from the
booster unit.
4. Remove the rubber seal from
the groove in the master cylinder
Fig. 5.
5. Transfer the stop light switch
and the outlet fitting to the replace
ment master cylinder.
6. Install the rubber seal in the
groove of the master cylinder hous

ing Fig. 5, and install the master
cylinder over the push rod onto the
two studs that are integral with the
booster body. Install the lockwashers
and retaining nuts. Torque to speci
fication.
7. Connect the three brake lines
to the outlet fitting, but leave the
line fitting nuts loose Fig. 1.
8. Fill the master cylinder to ¼
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4. Remove the piston, cup, spring,
valve, and seat from the cylinder bore.

‘"GHT SWITCH

INSPECTION AND REPAIR

1. Clean all master cylinder parts
in clean denatured alcohol, and in
spect the parts for wear or damage,
replacing them as required. When
using a master cylinder repair kit,
install all of the parts supplied.
2. Check the ports and vents in
the master cylinder to make sure that
all are open and free of foreign mat
ter.

FIG. 2-Brake Master Cylinder
Installed
inch below the top, and apply pres
sure to the brake pedal several times
to expel air at the brake line fitting.
Tighten the line fitting nuts.
9. Install the filler cap, wipe off
excess fluid, and connect the two
wires to the stop light switch.

MASTER CYLINDER OVERHAUL
DISASSEMBLY

1. Clean the outside of the cylin
der, and remove the filler cap and
gasket. Pour out any brake fluid that
may remain in the cylinder or reser
voir.
2. Remove the stop light switch,
and the fitting from the forward end
of the cylinder Fig. 3.
3. Remove the snap ring from the
bore at the rear of the cylinder.

3. If the spring valve riveted to
the front end of the piston is loose
or has moved so that the piston ports
are open, replace the piston.
4. Inspect the cylinder walls for
scores or rust, and recondition them
if necessary. Hone the cylinder walls
no more than necessary 0.003 inch
maximum. Oversize pistons and cups
are not available for excessively

FIG. 4-Rear Brake Pipe Connector
HYDRAULIC LINE
REPLACEMENT
Hydraulic lines of steel run from
the pipe fitting at the master cylinder
Fig. 2 to the front and rear brake
hoses and from the rear brake pipe
connector Fig. 4 to the rear brake
cylinders. Flexible hoses connect the
brake pipes to the front brake cylin
ders and to the rear brake pipe con
nector.

honed cylinders.

BRAKE PIPE REPLACEMENT

5. Remove any burrs or loose
metal that may have resulted from
the honing operation, and clean the
cylinder with denatured alcohol.

If a section of the brake pipe be
comes damaged, the entire section
should be replaced with pipe of the
same type, size, shape, and length.

Copper tubing should not be used in
ASSEMBLY

1. Dip all parts except the master
cylinder body in clean heavy-duty
brake fluid.
2. Install the brake fitting and new
gaskets Fig. 3 on the forward end
of the cylinder.
3. Install the stop light switch on
the cylinder and tighten it securely.
4. Install the valve seat, valve,
spring, cup, piston, push rod bumper,
and stop plate in the cylinder bore.
S. Install the snap ring in the rear
end of the bore.

a hydraulic system. When bending
brake pipe to fit body side rail or
rear axle contours, be careful not to
kink or crack the pipe.
All brake pipe should be flared
properly to provide good leak-proof
connections. Clean the brake pipe,
by flushing with clean denatured
alcohol, before installation.

When connecting a pipe to a front
hose, to the rear hose, to the rear
brake pipe connector or to a rear
brake cylinder, tighten the pipe fitting
nut to specified torque with tool
1112-144.
BRAKE HOSE REPLACEMENT

A flexible brake hose should be re
placed if it shows signs of softening,
cracking, or other damage.
When installing a new front brake
hose, position the hose to avoid con
tact with other chassis parts. Place a
new copper gasket over the hose fit
ting and screw the hose assembly into

FILLER CAP
SPRING
STOPLIGHT

GASKET
VALVE SEAT
SNAPL4G
PISTON

the front brake cylinder. Engage the
opposite end of the hose to the brack
et on the frame, install the horse
shoe-type retaining clip, and connect
the pipe to the hose with the pipe

CUP
FITTING

VALVE

WASHER

fitting nut.
H1214-A

FIG. 3-Brake Master Cylinder Disassembled

A rear brake hose should be instal
led so that it does not touch the muf
fler outlet pipe or shock absorber.
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BOOSTER MOUNTING NUT AND WASHER.

Place a new gasket over the reaz
hose fitting and screw the hose assem
bly into the rear brake pipe cbnnector
Engage the front end of the hose to
the bracket on the frame, install the

MASTER
CYLINDER

horseshoe-type retaining clip, and
connect the pipe to the hose with
the pipe fitting nut.
BRAKE PEDAL REPLACEMENT
1. Remove the C-washer that re
tains the push rod link to the brake
pedal assembly Fig. 5.
2. Remove the retainer and spring
washer from the left end of the brake
pedal pivot pin, slide the pivot pin out
of the brake pedal and bracket, and

RUBBER
SEAL

remove the pedal.
3. Install the pivot pin bushings
on the replacement pedal assembly,
lift the pedal assembly into position
in the mounting bracket, and slide the
pivot pin through the pedal and
bracket from the right side.

BOOSTER
ASSEMBLY

WASHER
BOOSTER
MOUNTING
BOLT

LINK

4. Install the spring washer and

secure the pivot pin in place by instal
ling the retainer in the groove at the
left end of the pin Fig. 5.
5. Connect the push rod link io
the pedal assembly and secure wIth
the C-washer.

0

BRAKE PEDAL

Hi 150-B

FIG. 5-Brake Pedal and Related Parts

BRAKE DRUM AND BRAKE ASSEMBLY REPAIR

FRONT BRAKE DRUM
REMOVAL AND INSTALLATION
REMOVAL

1. Raise the car so that the wheel
is clear of the floor.
2. Remove the hub cap, wheel,
and bearing dust cap. Remove the
cotter pin, nut, and washer.
3. Pull the brake drum approxi
mately two inches forward and push

very careful not to burr, chip, or
damage the notches in the adjusting
screw; otherwise, the self adjusting
mechanism wifi not function prop-

erly.

back into position. Remove the wheel

bearing and withdraw the brake
drum.
If the brake drum will not come
off, insert a narrow screwdriver
through the brake adjusting hole in
the carrier plate, and disengage the
adjusting lever from the adjusting
screw. While thus holding the ad
justing lever away from the adjust
ing screw, back off the adjusting
screw with the brake adjusting tool
Fig. 6. Back off the adjustment only

FIG. 6-Backing Off Brake

If the drum cannot be removed. lIe

Adjustment

INSTALLATION

1. Remove the protective coating
from a new drum with carburetor
degreaser.
2. Make sure that the -grease in
the hub is clean and adequate.
3. Place the brake drun over the
spindle and into position. With the
smaller diameter of the wheel bear
ing pointed inward, place the bear
ing over the spindle and push into
position, followed by the washer and
retaining nut.
4. Adjust the wheel bearings as
outlined in Part 8-1, Section 2.
5. Install the grease cap, wheel,
and hub cap.
6. Adjust the brake as outlined
in this section.

REAR BRAKE DRUM
REMOVAL AND INSTALLATION
REMOVAL

1. Raise the car so that the wheel
is clear of the floor.
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2. Remove the hub cap and wheel.
Remove the three Tinnerman nuts
and remove the brake dhim.

If the brake drum will not come
off, insert a narrow screwdriver
through the brake adjusting hole in
the carrier plate, and disengage the
adjusting lever from the adjusting
screw. While thus holding the ad
justing lever away from the adjust
ing screw, back off the adjusting
screw with the brake adjusting tool
Fig. 6. Back off the adjustment only

If the drum cannot be removed. Be
very careful not to burr, chip, or
damage the notches In the adjusting
screw; otherwise, the self adjusting
mechanism will not function properly.
INSTALLATION

1. Remove the protective coating
from a new drum with carburetor
degreaser.
2. Place the drum over the brake
assembly and into position. Install
the three Tinnerman nuts and tighten
securely.
3. Install the wheel.

BRAKE DRUM REFINISHING
Minor scores on a brake drum can
be removed with a fine emery cloth.
A drum that is excessively scored or
shows a total indicator runout of
over 0.007 inch should be turned
down. Remove only enough stock to
eliminate the scores and true up the
drum. The refinished diameter must
not exceed 0.030 inch oversize
11.060 inches.
If the drum diameter is less than
0.015 inch oversize 11.045 inches
after refinishing, standard lining may
be installed. If the drum diameter
is 11.045-11.060 inches, shimmed
linings or oversize linings must be
installed.
After a drum is turned down,
wipe the refinished surface with a
cloth soaked in clean denatured
alcohol. If one drum is turned down,
the opposite drum on the same axle
should also be cut down to the same
size.

BRAKE SHOE AND ADJUSTING
SCREW REMOVAL AND
INSTALLATION
REMOVAL

1. With the wheel and drum re
moved, install a clamp over the ends
of the brake cylinder as shown in Fig.
7.

FIG. l-Refracting Spring Removal
2. Contract the shoes as follows:
a. Disengage the adjusting lever
from the adjusting screw by pulling
backward on the adjusting lever
Fig. 1.
b. Move the outboard side of the
adjusting screw upward and back off
the pivot nut as far as it will go.
3. Pull the adjusting lever, cable
and automatic adjuster 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 automatic adjuster
spring and adjusting lever Fig. 1.
5. Remove the secondary shoe to
anchor spring with the tool shown in
Fig. 7. With the same tool, remove
the primary shoe to anchor spring
and unhook the cable anchor.
6. Remove the anchor pin plate,
then remove the tension spring.
7. Remove the cable guide from
the secondary shoe Fig. 1.
8. Remove the shoe hold-down
springs, shoes, adjusting screw, pivot
nut and socket.
9. On rear brakes, remove the
parking brake link and spring. Dis
connect the parking brake cable
from the parking brake lever.
10. After removing the rear brake
primary shoe, disassemble the park
ing brake lever from the shoe by
removing the retaining clip and spring
washer Fig. 1.

If the lining is worn to within %2
inch of the rivet heads or if the
shoes are damaged, they must be re
placed. Replace any lining that has
been oil saturated. Replace lining in
axle sets. Prior to replacement of
lining, the drum diameter should be
checked to determine if oversize or
shimmed linings must be installed.
4. Inspect all other brake parts
and replace any that are worn or
damaged.
5. Inspect the brake drums and, if
necessary, refinish as outlined in this
section.
INSTALLATION

1. Before installing the rear brake
shoes, assemble the parking brake
lever to the secondary shoe and se
cure with the spring washer and re
taining clip.
2. Apply a light coating of hightemperature grease at the points
where the brake shoes contact the
carrier plate.
3. Position the brake shoes on the
carrier plate, and install the holddown spring pins, springs, and cups.
On the rear brake, install the parking
brake link and spring. Connect the
parking brake cable to the parking
brake lever Fig. 1.
4. Install the tension spring on
the anchor pin with the concave side
of the spring toward the shoes. In
stall the anchor pin plate on the
anchor pin against the tension spring.
Place the cable anchor over the
anchor pin with the crimped side
toward the carrier plate.
5. Install the primary shoe to
anchor spring with the tool shown
in Fig. 8.

6. Install the cable guide on the
secondary shoe web with the flanged
hole fitted into the hole in the
secondary shoe web. Thread the

CLEANING AND INSPECTION

1. Wash all the parts except the
brake shoes in a cleaning fluid and
dry with compressed air.
2. Brush all dust from the carrier
plates and interior of the brake
drums.
3. Inspect the brake shoes for ex
cessive lining wear or shoe damage.

FIG. 8-Retracting Spring
Installation
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cable around the cable guide groove
Fig. 1.
It is Imperative that the cable be
positioned in this groove and not be
tween the guide and the shoe web.
7. Install the secondary shoe
anchor spring Fig. 8.

to

Be certain that the cable end is
not cocked or binding on the anchor
pin when installed. All parts should
be flat on the anchor pin. Remove
the brake cylinder clamp.

8. Apply high-temperature grea’.e
to the threads and the socket end 4
the adjusting screw. Turn the ad
justing screw into the adjusting piit
nut to the limit of the threads and
then back off ½ turn
Interchanging the brake shoe ad
justing screw assemblies from one
side of the car to the other would
cause the brake shoes to refract rather
than expand each time the automatic
adjusting mechanism operated. 10
prevent installation on the wrong
side of the car, the socket end of the
adjusting screw is stamped with in
R or L Fig. 9. The adjusting pi ot
nuts can be distinguished by the
number of lines machined around
the body of the nut. Two lines indi
cate a right hand nut; one line in1icates a left hand nut.
9. Place the adjusting socket in
the screw and install this assemhly
between the shoe ends with the d
justing screw nearest the secondary
shoe.
10. Hook the cable hook into tie
hole in the adjusting lever The d
justing levers are stamped with tn
R or L to indicate their installanon
on a right or left hand brake assein
bly Fig. 9.
11. Position the hooked end of
the adjuster spring into the large hjde
in the primary shoe web, and c

IDENTIFICATION LINES

Hi 14..A

FIG. 9-Adjusting Screws and
Lever Identification

nect the loop end of the spring to
the adjuster lever hole.
12. Pull the adjuster lever, cable
and automatic adjuster spring down
and toward the rear to engage the
pivot hook in the large hole in the
secondary shoe web Fig. 1.
13. 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 secondary shoe 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 cause the adjuster
spring to return the lever to ‘its
original position. This return action
of the lever will turn the adjusting
screw one :ooth.
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 po
sition cf the lever on the adjusting
screw-toothed wheel. With the brake
in a vertical position anchor at the
top, the lever should contact the ad
justing wheel 6 inch plus or minus
‘ifr inch above the centerline of the
screw. If the contact point is below
this centerline, the lever will not lock
on the teeth in the adjusting screw
wheel, and the screw will not be
turned as the lever is actuated by the
cable.
To determine the cause of this
CC ndition
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
meet this specification, possible dam
age is indicated and the cable assem
bly should be replaced.
b. Check the cable length. The
cable should measure 11½ inches
plus or minus 1/64 inch from the
end of the cable anchor to the end of
the cable hook.
c. Check the cable guide for dam
age. The cable groove should be par
allel to the shoe web, and the body
of the guide should lie flat against
the web. Replace the guide if it
shows damage.
d. Check the pivot hook on the
lever. The hook surfaces should be
square with the body of the lever for
proper pivoting. Repair the hook or
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.
ADJUSTMENT

The hydraulic service brakes are
self-adjusting and require a manUal
adjustment only after the brake
shoes have been relined, replaced, or
when the length of the adjusting
screw has been changed while per
forming some other service oper
ation.
1. After the shoes have been in
stalled or the adjusting screw has
been turned, install the drum. Be
sure that all excess grease, ‘oil, and
other foreign material are wiped off
the carrier plate and drum.
Before installing the brake drum
on the front wheel spindle, wipe the
spindle completely free of grease. In
stall the drum carefully so that the
grease seal retainers within the hub
will not be damaged.
2. Remove the adjusting hole cov
er from the carrier plate and, from
the carrier plate side, turn the ad
justing screw upward to expand the
shoes Fig. 10. Expand the shoes un
til a slight drag is felt when the drum
is rotated.
3. Remove the drum. While’ hold
ing the adjusting lever out of en
gagement with the adjusting screw,
back off the adjusting screw ¾ of a
turn with the fingers. If finger move
ment will not turn the screw, free it
up; otherwise, the self adjusting lever
will not turn the screw. Lubricate the
screw with oil and coat with wheel
bearing grease.

Any other adjustment procedure
may cause damage to the adjusting
screw with consequent self aajuster

problems.
4. Apply a small quantity of high-

Broke Shoe A

FIG. 1 0-Expanding Brake Shoes
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temperature grease to the points
where the shoes àontact the carrier
plate, being careful not to get the
lubricant on the linings. Install the
wheel and drum.
5. Install the adjusting hole cover
on the brake carrier plate.
6. When adjusting the rear brake
shoes, check the parking brake cables
for proper adjustment. Make sure
that the equalizer lever operates
freely.
7. After the brake shoes have
been properly adjusted, check the
operation of the brakes.

BRAKE SHOE RELINING
Brake linings that are worn to
within 2 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
scored drum. When it is necessary to
replace linings, they must also be re

placed on the wheel on the opposite
side of the car.
Inspect brake shoes for distortion,
cracks, or looseness. If this condition
exists, the shoe should be discarded.

Do not repair a defective brake shoe.
1. Wash the brake shoes thor
oughly in a clean solvent. Remove
all burrs or rough spots from the
shoes.
2. Check the inside diameter of
the brake drum. If the drum is less
than 11.045 inches, standard lining
may be installed. If the diameter is
11.045-11.60 inches, oversized or
shimmed lining should be installed.
3. Position the new lining on the
shoe. Starting in the center, insert
and secure the rivets, working alter
nately towards each end. Install all
parts supplied in the kit. Ford re
placement linings are ground and no
further grinding is required when

the original drum diameter is main
tained.
4. Check the clearance between
the shoe and lining. The lining must
seat tightly against the shoe with not
more than 0.005-inch clearance be
tween any two rivets.

the brake cylinder as shown in Fig. 7.
3. Remove the brake shoe assem
blies, following procedures outlined
in this section.
4. Disconnect the brake line from
the brake cylinder. To disconnect the
hose at a front cylinder, loosen the
pipe fitting that connects the oppo
site end of the hose to the brake tube
at a bracket on the frame. Remove
the horseshoe-type retaining clip
from the hose and bracket, dis
engage the hose from the bracket,
then unscrew the entire hose assem
bly from the front brake cylinder.
At a rear cylinder, unscrew the
pipe fitting that connects the tube to
the cylinder. Be sure the engine is
stopped and there is no vacuum in

the booster system before discon
necting the hydraulic lines.
5. Remove the brake cylinder re
taining bolts and lock washers and
remove the cylinder. Remove the
clamp from the cylinder.

REMOVAL

1. With the wheel in a raised po
sition, remove the wheel and the
drum.
2. Place a clamp over the ends of

BRAKE CYLINDER OVERHAUL
It is not necessary to remove the
brake cylinder from the carrier plate
to disassemble, inspect, or hone and
overhaul. Removal is necessary only
when the cylinder is damaged or
scored beyond repair.
DISASSEMBLY

INSTALLATION

1. Insert the cylinder into the
opening on the carrier plate and in
stall the retaining bolts and lockwashers. Install a front wheel cylin
der with the inlet toward the rear
of the car.
2. On a front cylinder, install a
new copper gasket over the hose fit
ting. Screw the hose assembly into
the cylinder. Engage the opposite
end of the hose to the bracket on the
frame, install the horseshoe-type re

1. Remove the links and the rub
ber boots from the ends of the brake
cylinder. Remove the pistons, cups,
and return spring from the cylinder
bore Fig. 11.
2. Remove the bleeder screw
from the cylinder.
INSPECTION

1. Wash all parts in clean de
natured alcohol and dry with com
pressed air.
2. Check all internal parts for cx-

FRONT BRAKE CYLINDER

¶

CYLINDER
BLEEDER
SCREW

PISTON

1
RETURN
SPRING

REAR BRAKE CYLINDER
CUP

0

BRAKE CYLINDER
REPLACEMENT

taming clip, and connect the brake
tube to the hose with the pipe fitting
nut. Tighten the nut to specification
with tool 1112-144.
On a rear cylinder, connect the
tube to the cylinder by tightening the
pipe fitting nut to the cylinder.
Tighten the nut to specification with
tool 1112-144.
3. Install the links in the ends of
the brake cylinder, install the shoe
and adjuster assemblies and adjust
the shoes as outlined in this section.
4. Install the brake drum and
wheel and bleed the brakes as out
lined in this section.

I

PISTON

FIG. 11-Front and Rear Brake Cylinders
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cessive wear or damage. If any of the
Internal parts require replacing, all
should be replaced.
3. Inspect the cylinder bore for
score marks or rust. If either condi
tion is present, the cylinder bore
must be honed. However, the cylin
der should not be honed more than
0.003 inch beyond its original diam
eter.
4. Check the bleeder hole to be
sure that it is open.
ASSEMBLY

1. Apply a coating of heavy-iuty
brake fluid to all internal parts.
2. Thread the bleeder screw nto
the cylinder and tighten securely
3. Insert the return spring, cups,
and pistons into their respective po
sitions in the cylinder bore Fig. 1.
Place a boot over each end of the
cylinder.

BRAKE CARRIER PLATE
REPLACEMENT
REMOVAL

1. Remove the wheel and brake
drum. Disconnect the brake line from
the brake cylinder.
2. Remove the brake shoe and
adjuster assemblies nd the brake
cylinder as outlined in this section,
On the rear wheels, disconnect the
parking brake lever from the cable.
3. If the rear carrier plate is being
replaced, rotate the axle shaft so that
the hole in the axle shaft flange lines
up with the carrier plate retaining.
nuts and remove the nuts. Pull the
axle shaft assembly out of the hous
ing with tool 4235N and a slide
hammer Part 6-1, Fig. 3, then re*
move the carrier plate.
If the front carrier plate is being
replaced, remove the bolts and nuts
that secure the plate to the front
wheel spindle and remove the plate.
INSTALLATION

1. Position a new rear carrier
plate on the retaining bolts in the
axle housing flange. Insert the axle
shaft into the housing so that the
splines engage the differential side
gear with the bearing retainer sliding

0

onto the retaining bolts and against
the carrier plate. Install the retaining
nuts through the access hole in the
axle shaft flange.
Position a new front carrier plate
to the wheel spindle and install the
retaining bolts and nuts.
2. Install the brake shoe and ad
juster assemblies and the brake cyl
inder as outlined in this section. On
a rear brake connect the parking
brake cable to the lever.
3. Connect the brake line to the
brake wheel cylinder, then install
the wheel and brake drum.
4. Adjust the brake shoes and
bleed the brake system as outlined in
this section.

HYDRAULIC SYSTEM BLEEDING
When any part of the hydraulic
system has been disconnected for
repair or replacement, air may get
into the lines and cause spongy pedal
action. Bleed the hydraulic system
after it has been properly connected
to be sure that all air is expelled from
the brake cylinders and lines.
The hydraulic system can be bled
manually or with pressure bleeding
equipment.
MANUAL

BLEEDING

Bleed the longest lines first. Keep
the master cylinder reservoir filled
with new heavy-duty brake fluid dur
ing the bleeding operation.
Never use brake fluid which has
been drained from the hydraulic sys
tem.
1. Attach a rubber drain tube to
the bleeder screw at the brake cylin
der that is located the farthest from
the master cylinder. The end of the
tube should fit snugly around the
bleeder screw.
2. Submerge the free end of the
tube in a container partially filled
with clean brake fluid, and loosen the
bleeder screw.
3. Push the brake pedal down
slowly by hand, allowing it to return
slowly to the fully-released position.
Repeat this operation until air bub

8-23

bles cease to appear at the submerged
end of the tube.
4. When the fluid is completely
free of air bubbles, close the bleeder’
screw and remove the drain tube.
5. Repeat this procedure at each
brake cylinder. Refill the master
cylinder reservoir after each brake
cylinder is bled.
PRESSURE BLEEDING

Bleed the longest lines first. Never
use brake fluid which has been
drained from the hydraulic system.
Be sure that there is enough new
heavy-duty brake fluid in the bleeder
tank to complete the bleeding opera
tion, and that the tank is charged
with 10-30 pounds of air pressure.
1. Clean all dirt from the master
cylinder reservoir cap, remove the
cap, and install an adapter cap. At
tach the bleeder tank hose to the fit
ting on the adapter cap.
Adapter cap 2162 can be used, or
an adapter cap can be fabricated by
cutting a hole in the center of a
reservoir cap and soldering a fitting
at the hole.
2. Attach a rubber drain tube to
the bleeder screw at the brake cylin
der that is located farthest from the
master cylinder. The end of the tube
should fit snugly around the bleeder
screw.
3. Submerge the free end of the
tube in a container partially filled
with clean brake fluid, and loosen
the bleeder screw.
4. Open the valve on the bleeder
tank to admit pressurized brake fluid
to the master cylinder reservoir.
5. When air bubbles cease to ap
pear in the fluid at the submerged end
of the drain tube, close the bleeder
screw and remove the tube.
6. Repeat this procedure at each
brake cylinder.
7. When the bleeding operation is
completed, close the bleeder tank
valve and remove the tank hose from
the filler hole. Refill the master cylin
der reservoir to within ¾ inch of
the top of the filler neck.

PARKING BRAKE REPAIR

PARKING BRAKE PEDAL
REMOVAL

2. Remove the three bolts that re
tain the parking brake pedal to the
dash side panel.

1. Remove the set screw that re
tains the release cable to the pedal
assembly.

3. Press the parking brake pedal
assembly down and remove the lock
clip spring, clevis pin, and the "U"

ASSEMBLY

shaped clevis from the pedal assem
bly.
4. Remove the horseshoe-type clip
that retains the parking brake cable
housing to the assembly, and remove
the assembly.
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parking brake lever, lift the cable
out of the slot in the lever and re
move through the carrier plate hole.

INSTALLATION

1. Insert the parking brake cable
and housing through the hole in the
pedal assembly and install the re
taining clip.
2. Install the "U" shaped clevis
over the parking brake ball and po
sition on the actuating lever. Insert
the clevis pin and install the spring
clip.
3. Position the parking brake
pedal assembly against the dash side
panel and install the three retaining
bolts.
4. Install the parking brake re
lease cable and adjust for proper op
eration.

PARKING BRAKE EQUALIZER
TO PEDAL CABLE
REMOVAL

1. Move the equalizer lever for
ward far enough to permit removing
the adjusting nut from the end of
the cable Fig. 12.
2. Remove the clip that holds the
cable to the frame.
3. Remove the cable retaining
clamp.
4. Working inside the cr, remove
the spring clip and clevis pin from
the "U" shaped clevis and remove
the clevis from the actuating lever.
5. Remove the horseshoe shaped
clip that retains the housing to the
pedal assembly. Rotate and remove
the "U" shaped clevis and remove
the cable and housing from the pedal
assembly.
6. 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. Insert the upper end of the
cable into the pedal assembly and
install the spring clip.
4. Install the "U" shaped clevis

INSTALLATION

Hi 148-A

FIG. l2-Parking Brake Linkage
over the ball on the cable and attach
the clevis to the actuating arm by
inserting the clevis pin and spring
clip.
5. Working underneath the car,
install the cable retaining clamp and
clip that holds the cable to the frame.
6. Insert the cable through the
hole in the equalizer lever and in
stall the adjusting nut Fig. 12.
7. Check the operation of the
parking brake and, if necessary, ad
just.

PARKING BRAKE EQUALIZER
TO REAR WHEEL CABLE
REMOVAL

1. Raise the car and remove the
hub cap and wheel.
2. Remove the three Tinnerman
nuts that hold the brake drum in
place, and remove the drum.
3. Loosen the equalizer rod ad
justing nut and disconnect the cable
from the equalizer Fig. 12.
4. Remove the horseshoe-type clip
that retains the cable housing to the
frame bracket and pull the cable
andhousing out of the bracket.
5. Working on the wheel side
Fig. 1, 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

1. Pull enough of the cable
through the housing so that the end
of the cable may be inserted over the
slot in the parking brake lever.
2. Pulling the excess slack from
the cable, insert the cable housing
into the carrier plate access hole so
that the retainer prongs expand.
3. Thread the front end of the
cable through the frame bracket and
install the horseshoe-type retaining
clip.
4. Insert the ball end of the cable
into the equalizer and tighten the
adjusting nut slightly.
5. Install the rear drum. Tighten
the three Tinnerman nuts that retain
the drum, and install the wheel and
hub cap.
6. Tighten the equalizer rod ad
justing nut to take the slack out of
the parking brake cables, and rotate
both rear wheels to make sure that
the brakes are not dragging.

PARKING BRAKE LINKAGE
ADJUSTMENT
In most cases, a rear brake shoe
adjustment will provide satisfactory
parking brake action.
Check the parking brake cables
when the brakes are fully released. If
the cables are loose, adjust them as
follows:
1. Loosen the locknut on the equal
izer rod, and then turn the nut in
front of the equalizer several turns
forward Fig. 12.
2. Turn the locknut forward
against the equalizer until the cables
are just tight enough to remove the
slack. Excessive tightening may pull
the brake shoes off their anchors.
3. When the cables are properly
adjusted, tighten both nuts against
the equalizer.
4. Check the cable between the
equalizer lever and the parking brake
control pedal. If the cable is loose,
turn the equalizer lever nut forward
far enough to remove the slack in the
cable without moving the equalizer
lever.
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POWER BRAKES]

The power brake booster is in.stalled on the engine side of the dash
panel and is connected to the brake
pedal through a lever assembly and
push rod link.

VACUUM SOURCE

Operation .
Trouble Shooting
Power Brake Repair

....

8-25
8-26
8-27

1CHECK VALVE
VACUUM PORT

ATMOSPHERIC
SOURCE _

FMASTER
CYLINDER

OPERATION
The booster consists of a vacuun-i
chamber, atmospheric valve, control
valve plunger assembly, diaphragm
and an atmospheric chamber Figs.
1, 2 and 3.
Atmospheric pressure is present
at all times in the atmospheric charn
ber at the front side of the atmos
pheric valve. The air intake to the
atmospheric chamber is protected by
an air filter. The atmospheric cham
ber is separated from the vacuum
chamber by the bellows assembly
within the vacuum chamber.
Vacuum is present at all times in
that area of the vacuum chamber
forward of the diaphragm. Vacuum
is supplied through a hose from the
intake manifold to the vacuum mani
fold and check valve on the booster
body. With this integral check "alve
and vacuum chamber, it is possible
to obtain several power assisted
brake applications with the engine
shut off. This arrangement makes a
vacuum reservoir unnecessary.
Either vacuum from the forward
side of the diaphragm or air from
the bellows atmospheric chamber
I
can be connected to the rear side
the diaphragm through porting in
the control valve hub and the
plunger assembly.

ATMOSPHERIC
PORT OPEN

-‘

VACUUM

ATMOSPHERIC
PRESSURE

ATMOSPHERIC PRESSURE
H1205-A

FIG. 1 -Booster in Applied Position
pressure from the bellows can enter
the hub porting that leads to the
rear side of the diaphragm.
With vacuum on the front side of
the diaphragm and atmospheric pres
sure on the back side of the dia
phragm, a force is developed to
move the diaphragm, push rod and
master cylinder piston forward to
close the compensating port and

force hydraulic fluid under pressure
through the residual pressure check
valve and brake tubes to the wheel
brakes. As hydraulic pressure is de
veloped in the hydraulic system, a
reaction counter-force acts against
the reaction lever and ring assembly.
This reaction lever and ring assem
bly is designed to transmit the reac
tion forces back through the actuat

VACUUM SOURCE
VACUUM
OPEN

ATMOSPHERIC.
SOURCE

APPLYING POSITION

As the brake pedal is depressed,
the valve operating rod and valve
plunger assembly move forward com
pressing the plunger return spring
Fig. 1. The initial movement of
the plunger closes the porting from
the vacuum chamber preventing
further evacuation of the area back
of the diaphragm. Further movement
of the plunger forces the atmospheric
valve off its seat so that atmospheric

BRAKE
MASTER
CYLINDER
ATMOSPHERIC
PORT CLOSED
VACUUM
ATMOSPHERIC PRESSURE

FIG. 2-Booster in Holding Position
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ing control valve assembly to the
brake pedal and provide the driver
with a resistance that is in proportion
to the brake hydraulic apply forces.
This is the means of providing the
proper "driver feel" to the power
brake unit.

VACUUM SOURCE

BELLOWS

1

ATMOSPHERIC
SOURCE-.’:

DIAPHRAGM
ATMOSPHERIC VALVE

MASTER
CYLINDER

HOLDING POSITION
BRAKE
PEDAL

When the forward motion of the
brake pedal is stopped and held, the
valve operating rod ceases to move
the control valve plunger forward.
However, the unbalanced forces of
atmospheric pressure and vacuum
on each side of the diaphragm will
continue to move the outer sleeve
of the control valve plunger forward
keeping the vacuum porting closed.
At the same time, the reaction force
acting through the reaction ring and
lever assmbly will tend to move
the atmospheric valve to the closed
position Fig. 2. When these com
bined forces balance, the porting to
the vacuum supply will remain closed
and the atmospheric valve will cut
off any further passage of atmos
pheric pressure to the area behind
the diaphragm. Therefore, the power
assist force acting on the master
cylinder piston will stabilize and the
hydraulic force applying the brakes
will be maintained at a constant
level.

PUSH ROD"
ATMOSPHERIC
PORT CLOSED

0 VACUUM
VALVE HUB

ATMOSPHERIC PRESSURE

H1207-A

FIG. 3-Booster in Released Position

RELEASED POSITION

When the pedal pressure is re

fl

ROD

leased from the valve operating rod
and plunger assembly, the plunger
return spring moves the plunger
away from the atmospheric valve
allowing the valve to seat against the
hub Fig. 3. This seating of the
valve closes off the bellows chamber
from the hub porting that connects
to the rear side of the diaphragm. At
the same time, the rearward move
ment of the plunger opens the port
ing from the vacuum chamber and
draws out the air from the rear side
of the power diaphragm. With vac
uum on both sides of the diaphragm,

the assist force against the master
cylinder push rod is eliminated. The
brake shoe retracting springs will,
therefore, cause the hydraulic fluid
to return the master cylinder piston,
push rod control valve plunger as
sembly and the diaphragm to the
released position.
With the piston and push rod in
the released position the hydraulic
compensating port in the master cyl
inder is open. The open port permits
fluid either to return from the brake
system to the fluid reservoir, or enter
the brake system from the reservoir.

brakes several times to eliminate
vacuum from the system. Make the
preliminary and road test checks

Part 8-4, Section 1. The bleeding
procedure is the same as for conventional brakes.

TROUBLE SHOOTING

PRELIMINARY CHECKS
With the engine stopped, apply the

TROUBLE DIAGNOSIS GUIDE
HARD PEDAL

Check as follows to see if the
power unit is operating: With the
engine stopped, depress the brake
pedal several times to eliminate all
vacuum from the system. Apply the
brakes, and while maintaining pres
sure on the pedal, start the engine.
If the unit is operating, the brake
pedal will move forward slightly
when engine vacuum power is added
to the foot pressure on the pedal. If
the unit is not operating, there will
be no pedal action,
If this check shows that the unit is
not operating check for the follow-

ing:

Brake pedal linkage sticking.
Faulty vacuum check valve.
Collapsed or leaking vacuum hose.
Plugged vacuum fittings.
Leaking vacuum chamber.
Vacuum check valve stuck in
closed position.
Leak in bellows assembly.
Diaphragm assembly out of place
in housing locating radii.
Vacuum leak in automatic trans
mission T.V. vacuum line connec
tion or fitting.
Vacuum leak in forward, vacuum
housing.
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TROUBLE DIAGNOSIS GUIDE Cont1d.
BRAKES DRAG

Sticking valve plunger.

BRAKES GRAB

Sticking actuating valve assembly.

SELF APPLICATION OF
BRAKES WHEN ENGINE
STARTS

Leak in rear housing.
Diaphragm out of locating :radii
in housings and allowing atmospheric
pressure into rear chamber.

Sticking or unseated atmospheric
valve.

POWER BRAKE REPAIR

0

POWER UNIT REPLACEMENT
REMOVAL

1. Open the hood, and 1s.oii
the wires from the stop light SWU .h
at the brake master cylinder Fig
2. Disconnect the brake lines t
the master cylinder outlet fitting
3. Disconnect the manifold
uum hose from the booster unit is
connect the transmission sacu rn
throttle valve from the booster
4. Working inside the tar hei
the instrument panel, disconnect ic
booster push rod link from the h e
pedal assembly. To do this, rern -the horseshoe-type retaining clip id
slide the push rod link off the ‘ui
that is integral with the pedal i E ii
8-4, Fig. 6.

STOPLIGHT SWITCH

5. Remove the four bracket-todash panel retaining nuts and wash
ers 6. Remove the booster and bracket
assembly from the dash panel, slid
ing the push rod link out from the
engine side of the dash panel Fig.
4.
INSTALlATION

1. Mount the booster and bracket
assembly to the dash panel by slid
ing the bracket mounting studs and
the push rod link in through the
holes irli the dash panel Fig. 4.
2. Working inside the car below
the instrument panel, install the
mounting bracket-to-dash panel re
taining nuts and washers. Connect
the booster push rod link to the

ALUUM HOSE

BRACKET-TO-BOOSTER NUTS

brake pedal assembly. To do this,
slide the push rod link onto the pin
that is integral with the pedal. Secure
the link to the pin with a horseshoetype retaining clip Part 8-4, Fig. 6.
3. Connect the manifold vacuum
hose to the booster. Connect the
transmission vacuum throttle valve
hose, if so equipped.
4. Connect the brake line to the
master cylinder outlet fitting, and
connect the wires to the stoplight
switch.
5. Bleed the brake system.

DISASSEMBLY OF POWER
UNIT
REMOVAL OF EXTERNAL PARTS

1. Remove the two attaching nuts
and lockwashers, and separate the
master cylinder from the booster
body. For master cylinder overhaul,
refer to Part 8-4, Section 2.
2. Remove the filter cover and
hub and the air filter from the
booster body Fig. 10.

OUTLET FITTING

8R KET-TC-. DASh PANEL BOLTS

FIG. 4-Brake Booster InstaIlaton

H1218-A

3. Remove the mounting bolt
vacuum manifold, two gaskets and
the vacuum check valve from the
booster body Fig. 10.
4. Disconnect the valve operating
rod from the lever assembly by re
moving the retainer clip, washers
and connecting pin Fig. 10.
5. Disconnect the lever assembly
from the end plate brackets by re
moving the retainer clip, washers
and pivot pin.
6. Remove the retaining nuts, and
disassemble the brackets from the
end plate.
7. Remove the rubber boot from
the valve operating rod.
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SEPARATION OF MAJOR COMPONENTS

PLUNGER GUIDES

1. Remove the large c-ring that
retains the rear seal adapter assem
bly to the booster end plate Fig. 10.
2. Remove the booster body-toend plate retaining screws, tap the
outside of the end plate with a fibre
hammer, and separate the end plate
from the booster body.
3. Push the bellows assembly into
the vacuum chamber Fig. 5, and

CONTROL VALVE HUB

RUBBER REACTION RING
REACTION LEVER
AND RING ASSEMBLY

N

separate the bellows, control valve
and diaphragm assembly from the
booster body.

DIAPHRAGM ASSEMBLY
PUSH ROD ASSEMBLY
RETAINER
H1201-A

FIG. 1-Assembly of Reaction Components and Push Rod to Valve Hub
phragm and valve assembly Fig. 6.
2. Remove the retainer and sup
port ring from the bellows Fig. 10.
3. Remove the push rod assem
bly, the reaction lever and ring as
sembly, and the rubber reaction ring
from the control valve hub Fig. 7.
H1199-A

FIG. 5-Separation of Bellows,
Control Valve, and Diaphragm
Assembly From Booster Body
4. Remove the outer 0-ring from
the control valve hub Fig. 10.

4. Remove the reaction cone and
cushion ring from the push rod as
sembly and disassemble the reaction
levers from the ring Figs. 7 and
10.
5. Remove the two plastic plunger
guides from the control valve plung

er, then remove the retainer that
holds the reaction load ring and
atmospheric valve to the control
valve hub Fig. 7.
6. Slide the reaction load mg
and the atmospheric valve from the
control valve hub Figs. 7 and 8.
7. Separate the control valve hub
and the control valve plunger assem
bly from the diaphragm by sliding
the valve plunger and rear seal
adapter from the rear of the valve
hub Fig. 8. Remove the hub outer
0-ring from the front side of the
diaphragm.

DISASSEMBLY OF BELLOWS, PUSH ROD
AND VALVE ASSEMBLY FROM
DIAPHRAGM

1. Remove the large bellows re
taining ring, bellows, bellows retain
er and support ring from the dia

CONTROL VALVE PLUNGER
ASSEMBLY

BELLOWS
CONTROL VALVE HUB

N
RETAINER

I,
RETAINING RING

H1200-A

FIG. 6-Bellows Removal or
Installation

FIG. 8-Assembly of Control Valve Components to Diaphragm
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VALVE OPERATING ROD
FIBRE GASKET CUSHION RING

the plunger firmly, and pull out the
rod with pliers.

CLEANING AND INSPECTION

HUB REAR SEAL
VALVE

After disassembly, immerse all
metal parts in a suitable solvent. Use
only alcohol on rubber parts or parts
containing rubber. After the parts

have been thoroughly cleaned and
rinsed in cleaning solvent, the metal
parts which come in contact with
hydraulic brake fluid should be re

0-RINGS

washed in clean alcohol before as
sembly. Use an air hose to blow dirt
and cleaning fluid from the recesses
and internal passages. When over
hauling a power booster, use all
parts furnished in the repair kit.
Discard all old rubber parts.

REAR SEAL -APTER
H 1204-A

FIG. 9-Valve Operating Rod, Plunger and Rear Seal
DISASSEMBLY OF CONTROL VALVE
PLUNGER

and the fibre gaskets from the valve
plunger Fig. 9.

1. Remove the hub rear seal
adapter from the valve plunget as
sembly, and remove the seal from
the adapter Fig. 9.
2. Remove the 0-rings, the seal

3. Do not remove the valve oper
ating rod from the control valve
plunger unless the plunger assembly
is to be replaced. To remove, hold

MOUNTING

VACUUM MANIFOLD

Inspect all other parts for damage
or excessive wear. Replace damaged
or excessively worn parts. If the inside of the booster body is rusted or
corroded, polish it with steel wool
or fine emery cloth. Replace the
body shell when scored. Inspect the
master cylinder bore for signs of
scoring, rust, pitting or etching. Any
of these conditions will require re
placement of the cylinder.

RUBBER REACTION RING

-...

eThc

PLUNGER GUIDES

GASKETS

OPERATING ROD
SPRING RETAINER

cQ

1’

BOOT

BOOT

C-RING
VALVE OPERATING ROD

PUSH ROD LINK
SPRING WASHERS

PIVOT PIN
c’

BRA KET

FIG. 10-Brake Booster-Exploded View
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ASSEMBLY OF POWER UNIT
ASSEMBLY OF CONTROL VALVE
PlUNGER

1. If the valve operating rod was
removed from the old plunger as
sembly, install a new rubber bumper
and spring retainer on the rod before assembling to the replacement
plunger assembly Fig. 10. Push the
operating rod firmly until it bottoms
in the plunger.
2. Install the fibre gaskets, the
plunger seal, and the 0-rings to the
valve plunger assembly Fig. 9.
3. Install the valve hub rear seal
in the adapter assembly with the
sealing lip toward the rear, then slide
the adapter assembly onto the valve
plunger with the small diameter end
of the hub toward the rear Fig. 9.
ASSEMBLY OF VALVE ASSEMBLY,
PUSH ROD, AND BELLOWS TO
DIAPHRAGM

1. Install the hub outer 0-ring.
Assemble the control valve plunger
assembly with seal adapter and the
control valve hub to the diaphragm.
To do this, hold the hub to the front
side of the diaphragm and insert the
plunger assembly into the hub from
the rear side of the diaphragm Fig.
8.
2. Assemble first the atmospheric
valve and then the reaction load ring
to the valve plunger and hub. Com
press the valve spring and install the
load ring retainer in the groove of
the plunger Figs. 7 and 8. The re
tainer secures all the control valve
components to the diaphragm.
3. Install the two plastic plunger
guides in their grooves on the valve
plunger assembly Fig. 7.
4. Install the rubber reaction ring
in the valve hub so that the ring
locating knob indexes in the notch
in the hub Fig. 8 with the ring tips
toward the front Fig. 7.
5. Assemble the reaction lever and
ring assembly, then install the assem
bly in the valve hub Fig. 7.
6. Assemble the reaction cone and
cushion ring to the push rod Fig.
10. Install the push rod assembly to
the valve hub so that the valve
plunger indexes in the push rod Fig.
7.
7. Assemble the bellows, retainer,
and support ring Fig. 10. The sup
port ring is positioned on the middle
fold of the bellows.
8. Position the bellows assembly
and secure it to the diaphragm by

installing the retaining ring Fig. 6.
Make sure that the retaining ring
is fully seated.

ADJUSTMENT
SCREW

ASSEMBLY OF MAJOR COMPONENTS

1. With a screwdriver, slightly
move the booster body retaining
screw tapping channel in order to
provide a new surface for the selftapping attaching screws Fig. 10.
2. Install the diaphragm, the con
trol valve components, and the bel
lows as an assembly to the booster
body. Make sure that the lip of the
diaphragm is evenly positioned on
the retaining radius of the booster
body. Pull the front lip of the bel
lows through the booster body and
position it around the outer groove
of the booster body Fig. 5.
3. Install the 0-ring in the front
side of the end plate Fig. 10 and
position the end plate to the booster
body. Align the scribe lines, com
press the two assemblies together
with a clamp, then install the attach
ing screws.
4. Install the large C-ring to the
rear seal adapter at the rear side of
the end plate.
PUSH ROD ADJUSTMENT

The push rod is provided with an
adjustment screw to maintain the
correct relationship between the
r#Io GAUGE
SHEET STEEL

FIG. 12-Push Rod

Adjustment

booster control valve plunger and
the master cylinder piston. Failure
to maintain this relationship will pre
vent the master cylinder piston from
completely releasing hydraulic pres
sure and can cause the brakes to
drag.
To check the adjustment of the
screw, fabricate a gauge of the di
mensions shown in Fig. 11. Then
place the gauge against the master
cylinder mounting surface of the
booster body as shown in Fig. 12.
The push rod screw should be ad
justed so that the end of the screw
just touches the inner edge of the
slot in the gauge.
INSTALLATION OF EXTERNAL PARTS

t

14"

H1208-A

FIG.11-Push Rod Gauge
Dimensions

1. Install the rubber boot to the
valve operating rod Fig. 10.
2. Position the mounting brackets
to the end plate, and install the re
taining nuts.
3. Connect the lever assembly to
the lower end of the mounting brac
kets with the pivot pin. Install the
spring washer and hairpin clip.
4. Connect the valve operating
rod to the upper end of the lever
with connecting pin, spring washer,
and clip.
5. Install the vacuum check valve,
position the vacuum manifold and
two gaskets, and secure the entire
assembly to the booster body with
the mounting bolt Fig. 10. Torque
the mounting bolt to specification.
6. Install the following parts to
the booster body in the order indi
cated: first the air filter; then the
filter cover and hub; and finally the
brake master cylinder. Torque the
master cylinder mounting nuts to
specification.
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SPECIFICATIONS

BRAKES AND SUSPENSION
BRAKE CHECKS AND ADJUSTMENTS
Type of Check or Adjustment

Specification
Brake Lining Required
Oversize

Drum Diameter
11.030-11.060 inch

Brake Shoe Repair

Brake Lining Clearance Mdway between Rivets Maximum 0.005 inch
Lining Wear Limit From Top of Rivets Maximum 1/ inch

t

Master Cylinder

Hydraulic Master Cylinder Bore, Honed Diameter. Maximum .878 inch

Power Unit

Push Rod Adjustment 0.995-1.005 inch

Drum Out-of-Round

Refinish if Total Indicator Runout Exceeds 0.007 inch

DIMENSIONS
Drum
Inside

Drum
Maximum

Lining Length
Inches

Lining Width
inches

Diameter
Inches

Boring
Limit
Inches

Primary

SecondS
ary

Primary

Front

1 030

11.060

9.039

12.21

Rear

l

030

11.060

9.039

12.21

Axle

Wheel
Cylinder

Second.
ary

Bore
Diameter Inches

3.00

3.00

l3/u

Vs

3.00

3.00

‘%6

Vs

TORQUE LIMITS
Description

Foot-Pounds

Front Anchor Pin Bolt

80-100

Spindle to Brake Carrier Plate Upper Bolts

25-35

Spindle to Brake Carrier Plate Lower Bolts

75-80

Master Cylinder Mounting Bolts

12-18

Mounting Bracket to Mounting Hub Nuts

85-115
Inch-Pounds

Master Cylinder to Booster

12-18

Booster to Dash Panel Mounting Nuts

12-18

Master Cylinder

Bore
Diameter
Inches

-
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FRONT WHEEL ALIGNMENT

FRONT AND REAR SUSPENSION

CASTER

FRONT COIL SPRING FREE HEIGHT

Caster Angle

-1½° to 0°

Maximum Caster Angle
Difference Between Wheels

[

Continued

Yellow Marking

17½ inches

1/20

TREAD WIDTH AND WHEELBASE

CAMBER

Camber Angle

+%°

Maximum Camber Angle
Difference Between Wheels

to 0°

Front Tread Width

61 inches

Rear Tread Width

60 inches

Wheelbase

113 inches

¼
%° preferred
TOE-IN AND TOE-OUT

Maximum Allowable Thickness of Shim Stack at
Each Bolt
Amount of Camber Angle Change With ‘,46-inch
Change of Shim Thickness at Both Bolts

‘/‘16

inch

Toe-In

‘/i6-3/i6

Toe-Out on Turn Angle of Inside Wheel When
Outside Wheel is Turned 200

1/30

inch

20¼°

REAR LEAF SPRING

FRONT AND REAR SUSPENSION

Body
Style

TORQUE LIMITS-FRONT SUSPENSION

Description

Ft.-Lbs.

Number of
Leaves

Capacity at Normal
Load Height

Spring Length
at Normal Load

Hardtop

4

880-920 pounds

60 inches

Convertible

4

980-1020 pounds

60 inches

Lower Arm Ball Joint Assembly to Spindle Nut

60-80

Upper Arm Ball Joint Assembly to Spindle Nut

60-80

Upper Arm Shaft to Bushing

15-25

Stabilizer Link Nuts

10-15

Rear Shock Absorber Stud Nut Upper or Lower

15-25

Shock

15-25

Rear Axle Bumper Bracket

22-28

Stabilizer Brackets to Frame

11-18

Rear Spring Center Bolt

40-50

85-115

Rear Spring Front and Rear Shackle Nuts

22-28

Strut to Lower Arm Nuts

22-28

60-80

Rear Spring Shackle Bar to Underbody Nut

Lower Ball Joint to Lower Arm

Rear Spring Front Shackle Bracket Retaining Bolts

30-45

Upper Bali Joint to Upper Arm

60-80

Rear Spring Shackle to Rear Spring Nut

22-28

Spindle Connecting Rod to Spindle Arm

40-55

Rear Spring U-Bolt Nut

60-70

Upper Arm Inner Shaft to Body

50-70

Rear Spring Hanger to Frame

50-60

Strut to Underbody Bracket

70-90

Pivot Bracket to Underbody

85-115

Lower Arm Shim Retaining Bolt

10-15

Lower Arm Pivot Bolt

60-80

Absorber to Spring Seat

Lower Arm Ball Joint Preload

5-20 in-lbs at 1 rpm

Upper Arm Inner Shaft Bushings

100

TORQUE LIMITS-REAR

SUSPENSION

Description

Ft.-Lbs.

WHEELS AND TIRES

Tire Size and Ply

8:00 x 14-4

Rating
Front

24

Rear

24

Inflation Pressure psi

Wheel Nut Torque Limits Ft-Lbs.
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9-2
Section

1

GENERATING SYSTEM
AND BATTERY

Since the generator and generator
regulator are precision built units,
they must be checked with accu
rately calibrated instruments. Correct
regulator setting requires that volt
meters be accurate to 0.05 ½ of one
tenth volt within the range of 13 to
16 volts, and that ammeters be accu
rate to 1 ampere between 30 and 50

o

FIG. 1 -Standard

9-2
9-3
9-5
9-7
9-10

# 18 Black-Red Stripe

G

A schematic wiring diagram Fig.
1 of the generating circuit shows the
internal connections and windings of
the various units. Color codes are
shown to aid in tracing the circuit.
Wire sizes are given as a guide for re
placing any of the wires in the circuit.

2
3
4
5

Page

Generating System Trouble
Diagnosis
Generator Tests
Generator Repair
Generator Regulator
Battery

Generating System Schematic

amperes. All meters should be cali
brated once a year and the date of

calibration should be stamped on the
meter face.

GENERATING SYSTEM TROUBLE DIAGNOSIS

GENERATING SYSTEM TROUBLE DIAGNOSIS GUIDE

BATTERY LOW IN CHARGE

Indications of a battery low in
charge are slow cranking, hard start
ing, and headlights dim at engine idle
speed. Causes are:
1. The generator belt worn, or
loose and slipping over the generator
pulley.
2. The battery in such poor con
dition that it will not hold or take a
charge.
3. The generator not producing its
rated output.
4. Regulator units out of adjust
ment, and excessive resistance in the
generator-to-battery circuit or in the
battery-to-ground circuit.
First check the generator belt ad
justment and condition.
RECHARGE OR REPLACE
BATTERY
Perform a battery Before Charge
Test page 10-10. Replace the bat
tery if the test indicates it is worn
out or under capacity. If the battery
capacity is normal, proceed as fol
lows:

TEST GENERATOR OUTPUT
Test the generator output page
10-3 to determine if the generator
is at fault. If the output is normal
or greater than the rating of the gen
erator, proceed with a generator reg
ulator test under the heading Test
Generator Regulator. If the output is
low proceed as follows:
GENERATOR OUTPUT LOW
Connect a heavy jumper wire from
the battery ground post to the gener
ator ground terminal. Repeat the gen
erator output test. If the output now
reaches or exceeds rated output,
either the generator or the battery is
not properly grounded to the engine
frame. Replace the battery-to-ground
cable if it is corroded or partially
broken. Clean the cable connections
at the battery and engine, and tighten
the connections. Tighten the gener
ator and generator mounting bracket
bolts.
If the generator output is still less
than normal, the generator output
CONTINUED ON NEXT PAGE
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GENERATING SYSTEM TROUBLE DIAGNOSIS GUIDE Continued

BATTERY LOW IN CHARGE
Continued

could be low due to an open or short
circuit in the field, armature, brushes,
or brush holders, or the brushes can
be worn too short or may be sticking
in the brush holder and not making
good contact on the commutator.
Remove the generator for repair.

RESISTANCE EXCESSIVE

TEST GENERATOR REGULATOR

RESISTANCE NORMAL

If the generator output is normal,
test the regulator to determine if it is
properly adjusted.
After checking all 3 regulator
units, adjust or replace the regulator
as necessary. If the regulator is not
at fault, test the circuit resistance.

TEST CIRCUIT RESISTANCE
Check the external circuit to deter
mine the circuit resistance page
10-9.

indications of this symptom are:

HIGH CHARGING RATE

1. Generator, lights, or fuses burn
out repeatedly.
2. Battery requires too frequent re
filling.
3. The ignition
burned.

contacts

are

To determine the possible cause of
the high charging rate, check the
following items.
1. Make certain that all connec

fl

If the resistance voltage drop is
greater than that specified for the
car, locate the trouble by performing
a complete external circuit resistance
test page 10-9. Repair or replace
the defective part.

If the resistance voltage drop is
equal to or less than that specified
for the car, the battery is low in
charge due to improper operation
such as:

1. Excessive night driving.
2. Excessive use of accessories.
3. Short trips.
4. Accidental discharge of battery.
5. Incorrect engine lubricant for
ambient temperature encountered.

tions, including the regulator ground,
are tight.
2. Check the voltage regulation. If
the voltage regulation is high, check
the contacts and replace the regulator
if the contacts are burned.
3. If the contacts are in good con
dition, adjust the regulator to the
specified limits page 10-20.
In cases where the generator itself
burns out, in addition to the high
voltage, a high setting of the current
limiter could account for the failure.

GENERATOR TESTS

Standard generators are shunt
wound armature and field circuits
connected in parallel, two-brush,
high output generators. The generat
ing system is a negative ground
system. Output is controlled b a
regulator which is connected between
the armature and field. The field is
grounded internally Fig. 1.
The armature shaft is supported by
permanently-lubricated ball bearings
which fit into the end plates Fig.
10. The shaft is keyed to an integral
pulley and cooling-fan assembly, The
pulley is connected to the engine
crankshaft pulley with a belt. The
generator mounting is shown in
Fig. 2.
The necessary equipment used m

the six generator tests outlined below
is as follows:
0-10
0-100 f
0-20 Voltmeter
"Growler" Tester

Storage battery, assorted connect
ing wires, and jumper wires
equipped with suitable connectors.
If the generator and regulator test
ing meters are combined into one
unit, follow the manufacturer’s op
erating instructions.

GENERATOR OUTPUT TEST

FIG. 2-Generator Mounting

When a generator output test is
conducted off the car, a generatorregulator test bench must be used.
Follow the procedure given by the
manufacturer.
To test the output of the genera
tor on the car, proceed as follows see
Fig. 3:
Disconnect the regulator "ARM"
and "FiELD" wires at the generator.
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G

JUMPER LEAD

-k

GENERATOR

GENERATOR
"FIELD"
TERMINAL

r

TO

NEGATIVE LEAD

FIG.

_1

AMMETER
POSITIVE LEAD

J1008-A

3-Generator Output Test-Schematic and Connections

Connect a jumper wire from the gen
erator "ARM" terminal to the gen
erator "FIELD" terminal and the
positive lead of a 0-100 ammeter to
the generator "ARM" terminal. Start
the engine and while it is idling, con
nect the ammeter negative lead to
the battery. Run the engine at 1500
rpm, and read the current output on
STRIP WILL VIBRATE WHEN SHORTED COIL
IS DIRECTLY UNDER IT
Steel Strip

the ammeter. The generator output
should reach or exceed 35 amperes.
Stop the engine and disconnect the
test leads as soon as the test is com
pleted to prevent overheating the
generator.

ARMATURE TESTS

tate the armature slowly. When the
shorted winding is under the steel
strip, it will cause the strip to vibrate.
GROUNDED CIRCUIT TEST

To determine if the armature wind
ings are grounded, make the connec
tions as shown in Fig. 5. If the volt
meter indicates any voltage, the arma

Checking the armature for open,
short, or grounded circuits can be
done "off the car" only.
OPEN CIRCUIT TEST

An open circuit in the armature
can sometimes be detected by exam
ining the commutator for evidence of
bad burning. A badly burned spot
on"the commutator is caused by an
arc formed every time the commu
tator segment connected to the open
circuit passes under a brush.
SHORT CIRCUIT TEST

FIG. 4-Growler Test for Shorted
Armature

To test the armature for a short
circuit in the windings, a "growler"
must be used as shown in Fig. 4. Ro

FIG.

5-Armature Grounded

Circuit Test

0
POSITIVE LEAD

To
REGULATOR

FIG.

J1005-A

B-Open Circuit Test of Field-Schematic and Connections
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ture windings are grounded to the
frame.

cated by the ammeter, should be 1.5
to 1.6 amperes. If there is little or no
current flow, the field has a high
resistance or is open. A current flow,
considerably higher than that speci
fied above, indicates shorted or
grounded turns.

FIELD TESTS
Only two tests are necessary or
checking the field. Both open nd
short circuits can be tested in ‘ne
operation. The second test is foi a
grounded circuit.

REMOVE GROUND
TERMINAL SCREW .
‘‘q

Remove the "GRD" terminal stud
from the generator frame. Make the
voltmeter and battery connections as
shown in Fig. 7. If the voltmeter indi
cates any voltage, the field coils are
grounded. Be sure that the "GRD"
terminal stud is not touching the
housing.

Disconnect the "FIELD" lead tr ‘m
the generator terminal. Connec a
0-10 ammeter from the battery to e
"FIELD" terminal as shown in I g.
6. The normal current draw, as irJi

DO NOT LET
SCREW OR
LEAD TOUCH
FRAME

JUMPER
LEAD
CONNECT’
TO FRAME

GROUNDED CIRCUIT TEST

OPEN OR SHORT CIRCUIT TEST

0

9-5

GENERATOR
FRAMEVOLTMETER
POSITIVE LEAD
VOLTMETER NEGATIVE LEAD

FIG,.

J1009-A

1-Grounded Circuit Test of

Field

GENERATOR REPAIR

The complete disassembly pro’. e
dure is given in "Overhaul." Ho
ever, "Armature Replacemen
"Commutator Turning and Under.
cutting," and "Brush Replacemer
can be accomplished without coni
pletely disassembling the general.
A disassembled view of the genera
is shown in Fig. 8.

GENERATOR
REMOVAL AND INSTALLATION
1. Disconnect the armature, fieii.
and ground wires at the generalur
terminals.
2. Remove the adjustment arm
generator bolt, the generator belt, and
the 2 pivot bolts from the mow
ing bracket. Then remove the genri
ator Fig. 2.
3. To install the generator, ti ‘t
clean the mating surfaces of the ge
erator frame and mounting bracke’
4. Install the generator in thc
FRONT END PLATE

bracket with the 2 pivot bolts and
lock washers.
5. Install the generator belt, and
the adjustment arm to generator bolt.
Adjust the belt tension and tighten all
bolts securely.
6. Install the armature, field, and
ground leads on the generator ter
minals.

OVERHAUL
Use the procedures outlined below
for generator overhaul or when it is
necessary to completely disassemble
a generator for such purpcises as
bearing replacement or field coil re
placement.
DISASSEMBLY

1. Remove the 2 generator
through bolts and the brush end plate.
Slide the armature assembly out the
other end of the frame. Do not lose
the locating dowel if it drops out of

FIELD COILS

BEARING

FIELD-POLE-SHOE
SCREW

the front end plate. Remove the
brushes, brush arms, and springs
from the brush end plate.
2. Clamp the armature in a softjawed vise, and remove the retaining
nut, lockwasher, pulley, and Wood
ruff key from the armature shaft.
3. Slide the front end plate off
the armature shaft. Be sure to remove
any burrs from the keyway before
removing the front end plate. Re
move the bearing stop ring and re
move the bearing from the front end
plate.
4. Remove the "field" and
"ground" terminal screws from the
generator frame, and unscrew the
field pole shoe screws as shown in
Fig. 9. The arbor press prevents the
tool from slipping out of the screw
socket.
5. Slide the pole shoes and field
windings out of the frame, and sepa
rate the windings and shoes.
BRUSH END-PLATE GROUP

Kt’

-...
THROUGH BOLT

BRUSH
ARM"
TERMINAL
NUT

NUT
ARMATURE
LOCK WASHER

FIG.

BEARING RETAINE

"FIELD" TERMINAL,
INSULATOR, WASHERS
AND NUT

8-Disassembled Standard Generator
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HOLD Tool IN SLOT
WITH Arbor Press

4. Install the brush arms and
springs. Insert new brushes in the
brush holders and seat them Fig.
11.

Tool-’"
1004 4-A

5. Move the brushes back in the
holders until the brush arms ride
against the side of the brushes to re
tain them in the retracted position.

GENERATO,..
FRAME
"V’ BLOCK

3. Install the field and ground
terminal screws, washers, and nuts
in the frame.

zZ1V

[

BE SURE TO LAT Drive Head
IN SCREW RECESS

J1O1 1A

FIG. 9-Pole Shoe Screw Removal

6. Install the bearing in the front
end plate and insert the bearing stop
ring.

1. Wash all parts except the arma
ture, field coils, and ball bearings in
solvent and dry the parts thoroughly.

7. Slide the plate on the armature
shaft with the snap ring toward the
armature windings, and install the
Woodruff key, pulley, lock washer,
and retaining nut.

2. Wipe off the armature and field
windings, the commutator, and the
armature shaft.

8. Install the armature and front
end plate assembly in the frame, lo
cating the dowel in the frame groove.

3. Check the condition of the bear
ings. If the ball bearings are worn
or have lost their lubricant they must
be replaced.

9. Install the brush end plate
aligning the locating boss and frame
groove, and install the through bolts
with lock washers.

CLEANING AND INSPECTION

4. Check the armature winding for
worn insulation, overheating, and un
soldered connections.
5. Check the armature for shorts,
opens or grounds.
6. Check the field windings for
worn insulation and unsoldered con
nections at the terminal screws. Resolder any connections as required.
7. Replace the armature or the
field coils if the insulation is worn.
8. Check the commutator for runout and uneven or scored surfaces.
Turn down the commutator and
undercut the mica if necessary.
9. Inspect the brush end plate for
poor insulation or loose rivets. Re
place the end plate if the positive
brush insulation is broken or cracked.
Tighten any loose brush holder rivets.
10. Check the brush spring ten
sion. If the tension is not within
specifications, replace the springs.
ASSEMBLY

1. Install the field coils on the pole
shoes, and mount the shoe and coil
assemblies in the frame.
2. Tighten the field pole shoe
screws Fig. 9. As the screws are
tightened, strike the frame several
sharp blows with a soft faced ham
mer to seat and align the pole shoes.

10. Use a piece of stiff wire with
a hooked end to reach through the
ventilating slots, and position the
brush arms on top of the brushes.

POLARIZING GENERATORS
Normally, it is only necessary to
polarize a generator when a genera
tor has been rebuilt and if new pole
shoes have been installed. Generators
are polarized during manufacture,
and normally, there is enough resid
ual magnetism left to allow the gen
erator to start charging.
To polarize a rebuilt generator
mounted on the car, disconnect the
field wire from the generator and
momentarily connect a jumper wire
from the generator field terminal to
the battery positive terminal.
Do not polarize a generator by any
method that applies battery voltage to
the field terminal of the regulator,
such as connecting a jumper wire
directly from the battery to the gen
erator field terminal, with the genera
tor field wire connected. This action
causes excessive current to flow from
the battery through the regulator con
tacts to ground, thus burning the
points.

ARMATURE REPLACEMENT
1. Remove the 2 through bolts
and the brush end plate. Slide the
armature and front end plate assem
bly out of the frame.
2. Clamp the armature in a softjawed visé, and remove the retaining
nut, lock washer, pulley, and Wood
ruff key.
3. Remove any burrs or scratches
from the keyway or shaft, and slide
the drive end plate off the shaft.
4. Install the front end plate on
the new armature.
5. Install the Woodruff key, pulley,
lock washer, and retaining nut.
6. Slide the armature and front
end plate assembly into the frame,
aligning the dowel with the frame
slot.
7. Install new brushes in the brush
end plate, retract the brushes, until
the brush arms ride against the
side of the brushes, to retain them in
the retracted position.
8. Install the end plate aligning
the locating boss and the frame slot.
Install the through bolts with lock
washers.
9. Use a piece of stiff wire with a
hooked end to reach through the ven
tilating slots, and position the brush
arms on top of the brushes.

COMMUTATOR TURNING AND
UNDERCUTTING
Check the commutator runout as
shown in Fig. 10. If the surface of the
commutator is rough or more than
0.002 inch out of round, turn it down.
Remove no more copper than neces
sary to clean up the commutator.

BRUSH REPLACEMENT
Replace the generator brushes when
they are worn to 5/8-inch. Always

Th.1 ROTATE ARMATURE
-

SHAFTS ON
BEARING i

"V’ Blocks

FIG. 1 O-Commutator Runout
Check
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HOLD END PLATE
FROM IURNING

change both brushes when replace-S
ment is required. If the brush wear
has been excessive, check the condi
tion of the commutator, and turn it
down and undercut it if necessary

the new brushes by sanding them in as
shown in Fig. 11. Attach the brush
terminals.
6. Retract the brushes until the
brush arms ride against the side of
the brushes, to retain them in the re
tracted position.

1. Remove the 2 through bolts
from the generator frame.
2. Remove the brush end plate dnd
the armature and front end plate as
sembly from the generator frame
3. Disconnect the brush terminals
and remove the brushes.
4. Clean the carbon and dirt fiorn
the brush end plate. Replace the
end plate if the positive brush insu
lation is broken or cracked. Clean
the commutator with sandpaper

9-7

7. Install the armature and front
end plate assembly and the brush
end plate aligning the dowel and
locating boss and the frame slots.
8. Install the through bolts with
lockwashers.

FIG. 11-Generator Brush Seating
5. Make sure that the new brushes
slide freely in the brush holders. Seat

9. Use a piece of stiff wire with a
hooked end to reach through the
ventilating slots and position the brush
arms on top of the brushes.

GENERATOR REGULATOR
OPERATION
The generator regulator is com
posed of 3 control units mounted
as an assembly Fig. 12. Each unit.
has a set of contact points and an
energizing coil for operiting the
points, and each of the units performs
a separate function to maintain con
trol of the generator.
CUT OUT RELAY

When the engine is not operating,
the contact points on the cut out
relay Fig. 12, are held open by
spring tension. At approximately 12
volts, the coils are energized suffici
ently to overcome the spring tension
and close the cut out points connect
ing the generator to the external load.
VOLTAGE LIMITER RELAY

The voltage limiter holds the gen
erator voltage below a predetermined
setting by controlling the amount of
voltage applied to the field coils. The

FIG. l2-Generator Regulator

voltage limiter thus protects the bat
tery, lights, ignition system etc. from
high voltage when the system load
demand is low.
CURRENT LIMITER RELAY

The current limiter protects the
generator armature windings by lim
iting the maximum amount of current
supplied by the generator. Like the
voltage limiter, the current limiter
performs its function by controlling
the amount of current that is supplied
to the generator field coils. It thus
protects the generator when the sys
tem load demand is high.

TEMPERATURE COMPENSATION
The generator regulator has not
only been designed to exercise auto
matic control over the generating sys
tem, but it will also compensate for
seasonal temperature changes. In cold
weather a higher voltage output is
required to handle the load. In warm
weather, the voltage must be reduced
to avoid over-charging the battery.
Therefore, it is necessary to establish
a "normal" or stabilized regulator
operating temperature to coincide
with the specified voltage setting of
14.6 to’ 15.4 volts. The standa:rd ambi
ent air temperature established for
this setting is 70° to 800 Fahrenheit.
The regulator temperature for this or
any setting, is defined as the tempera
ture of the regulator after ½ hour
of operation in the car or, after the
regulator has been heated until it be
comes stabilized.

CAUTION: For correct voltage
regulation adjustment, first be sure
that the regulator has reached "Nor
mal" operating temperature as just
defined; then make the voltage ad
justment setting to coincide with the
prevailing, ambient air temperature.
The specification section shows the
proper voltage limits for various am
bient air temperatures.
ON THE CAR

On the car, ambient air tempera
ture will be the temperature of the
engine compartment air. To meas
ure the air temperature, first clip the
voltage regulation setting thermom
eter onto the regulator cover Fig. 13.
When checking or adjusting the
heavy duty regulator, observe the
temperature indicated by the ther
mometer and refer to the specifica

J1134-A

FIG. 1 3-Voltage Regulation
Setting Thermometer
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tion section for the correct voltage
setting.
Run the engine to stabilize the reg
ulator. The engine fan will cause the
air in the engine compartment to cir
culate past the regulator until the reg
ulator has stabilized at the ambient
air temperature. After the regulator
and thermometer have stabilized, the
thermometer will show the voltage
setting at which the regulator should
be operating.
ON THE TEST BENCH

When the regulator is mounted on
a regulator test bench, the ambient
air temperature will be the room
temperature. Clip the thermometer
TS6L-10505-A onto the regulator
cover. Mount a small fan on the reg
ulator test bench about 12 to 15
inches from the regulator. Operate
the fan and the regulator to stabilize
the regulator. The fan will provide
sufficient air flow to ensure stabiliza
tion of the regulator at the tempera
ture indicated by the thermometer.
After stabilization, the thermometer
will show the voltage setting at which
the regulator should be operating.

REGULATOR AND CIRUIT TESTS
Instruments and equipment for
making the tests are listed below:
0-100
Ammeter
0-5
1
Voltmeter
0-25
50 Ohm Field Rheostat
2 amp, rating
Carbon Pile Rheostat heavy duty
1½ Ohm Resistor 200 watt rating
Assorted connecting wires equipped
with suitable connectors.

BATTERY TERMINAL OF STARTER RELAY

J1135-A

FIG. 14-Regulator Test Schematic
Special generator-regulator test
benches incorporate the above equip
ment in one unit. When such com
bined equipment is used, be sure to
follow the instructions of the manu
facturer.
The 4 tests presented here are
outlined for on-the-car operation
and should be conducted in the se
quence indicated. Be sure that the
regulator is at "normal" operating
temperature equivalent to the tem
perature after 30 minutes of opera
tion on the vehicle with 10 ampere
load. Connect the test equipment as
shown in Figs. 14 and 15.

Remove the battery cable from the
battery positive terminal. Decrease
the resistance in the field circuit, and
the voltage output of the generator,
indicated by the voltmeter, will in
crease until the cut out closes. The
cut out closing will be indicated by a
rise of the ammeter needle and a
"dip" of the voltmeter needle. The
maximum voltage at the time the
voltmeter needle dips or drops back
will be the closing voltage of the cut
out relay. This operation should be
repeated to accurately determine the
closing voltage of the cut out.

CUT OUT TEST

VOLTAGE LIMIT TEST

Temporarily connect the battery
cable to the battery. Start the engine
and run it at approximately 1500 rpm.

Reduce the resistance in the field
circuit to zero. The ammeter should
show an approximate 10 ampere load.
CARBON
PILE RHEOSTAT

TO REGULATOR
GROUND CONNECTION

TO BATTERY TERMINAL
OF STARTER RELAY
.11136-A

FIG. 15-Standard Regulator Test Connections

"This publication contains material that is reproduced and distributed under a license to Detroit Iron from Ford Motor Company. No further reproduction
or distribution of the Ford Motor Company material is allowed without the express written permission of Ford Motor Company."

PART 9-i

GENERATING SYSTEM AND BA1TERY

9-9

VOLTMETER

TO REGULATOR
J1137-A

FIG. 1 6-Regulator External Circuit rest-Schematic and Connections
Read the voltage regulation on ne
voltmeter scale. Speed the engine mu.
mentarily to see if the voltage e-.
mains regulated.
CURRENT LIMIT TEST

Connect the carbon pile rheostat
across the 1½-ohm resistor, connec
tion marked CD Figs. 14 and
With the engine speed at 1500 rpm,
slowly decrease the resistance of ne
rheostat until the voltmeter read uig
drops to 13 volts. The ammeter will
indicate the setting of the current
limiter.
Stop the engine. Remove all test
leads except the voltmeter leads
stall the battery cable on the battery
and the generator field lead on the
generator. Run the engine at 1 S
rpm, and read the voltage regulati&m
under battery load on the voltmeter
The voltage reading will usually be
low when the engine is first started
because the battery is partially dis
charged. After a few moments of op
eration, the voltage will rise to the
original value.
EXTERNAL CIRCUIT RESISTANCE TEST

For the purpose of this test, inc
resistance values of the circuit have
been converted to voltage drop read-.
ings for a current flow of 30 amperes.
Connect the test equipment as shown
in Fig. 16 to measure voltage drop
around the circuit.
Crank the engine for 30 seconds
with the ignition switch OFF to par

tially discharge the battery. Then
start the engine and run it at ap
proximately 1500 rpm.
Touch the voltmeter negative lead
to the center of the battery positive
post Fig. 16, connections marked CD
to check the generator to battery cir
cuit. The voltage drop should be less
than 0.7 volt.
If the voltage drop in the genera
tor to battery circuit exceeds 0.7 volt,
locate the part of the circuit causing
the trouble, by substituting a known
good regulator for the regulator on
the car, Stop the engine, disconnect
the old regulator, and connect the
new regulator. Run a jumper wire
from the frame of the new regulator
to the old regulator ground. Start the
engine and measure the voltage drop
again, if the voltage drop is still ex
cessive, the excessive resistance is in
the regulator to battery or the regu
lator to generator wires. Check for
loose connections or partially broken
w:ires.

ADJUST CUT-IN VOLTAGE

The cut-in voltage is increased by
bending the adjusting arm upward,
or decreased by bending it down
ward Fig. 17.
ADJUST VOLTAGE LIMIT

Make a regulator voltage setting
test with the cover on. If the regula
tor voltage is not within the limits as
shown in the table, for the ambient
temperature involved, compute the
difference as a positive or negative
correction. Remove the regulator
cover and make a new regulator volt
age limit test. Adjust the new setting
either up or down by the amount of
the correction just computed. If the
voltage is less than that specified, in
crease the spring tension by bending
the adjusting arm upward Fig. 18.
To decrease the voltage, bend the ad
justing arm downward. Check the
voltage setting with the regulator
cover replaced.

Check the battery to generator
ground circuit by connecting the
voltmeter as shown in Fig. 16 con
nections marked ®. The voltage
reading should be less than 0.1 volt.

REGULATOR ELECTRICAL
ADJUSTMENT
Final adjustment of the regulator
must be checked with the regulator
at normal operating temperature, the
battery fully charged and the engine
operating at 1500 rpm.

DECREASE
VOLTAGE

FIG.. 11-Cut-In Voltage
Adjustment
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tor is less than that specified, increase
the spring tension by bending the
adjusting arm upward Fig. 19. To
decrease the current limit, bend the
adjusting arm downward. Install the
cover.

ADJUSTING ARM

y

Adjusting Tool
10505-F
TO
j INCREASE
‘ CURRENT

I

REGULATOR REPLACEMENT

FIG. l8-Voltage Limit
Adjustment

ADJUST CURRENT LIMIT

If the current limit on the regula

0

Disconnect the battery ground
cable. Disconnect the regulator ter
minal blocks. Remove the mounting
screws and the regulator. Always
disconnect a battery cable when
working on the regulator to prevent
an accidental short circuit of the
battery lead to ground.
To install the regulator, replace it
in position and install the mounting

TO DECREASE
CURRENT
J1140-A

FIG. 19-Current Limit Adjustment
screws. Mount the ground wire ter
minal under the mounting screw
closest to the "ARM" terminal. Con
nect the regulator terminal blocks.
Connect the battery ground cable.

BATTERY

BATTERY TESTS AND
CONCLUSIONS
Tests are made on a battery to de
termine the state of charge and also
the condition. The ultimate result of
these tests is to show that the battery
is good, needs recharging, or must
be replaced.
If a battery has failed, is low in
charge, or requires water frequently,
good service demands that the reason
for these conditions be found. It may
be necessary to follow trouble shoot
ing procedures to locate the cause of
the trouble Page 10-2.
Some battery test equipment com
bines the necessary instruments and
controls in a single unit. Be sure to
follow the directions of the manu
facturer when using such combined
equipment.
Hydrogen and oxygen gases are
produced in the course of normal bat
tery operation. Flames or sparks can
cause this gas mixture to explode if
they are brought near the vent open
ings of the battery. The sulphuric acid
in the battery electrolyte can cause a
serious burn if spilled on the skin or
splattered in the eyes. It should be
flushed away immediately with large
quantities of clear water.

this purpose. Figure 20 shows the
entire battery test in outline form, if
the battery solution is not within
60°F. to 100°F., let it stand until
warm before making this test. Add
water if necessary to bring the battery
solution to the proper level. Fill only
to the narrow ring near the bottom of
each vent well.
1. Connect the high-rate discharge
tester and the appropriate voltmeter
to the battery terminals.
2. Adjust the discharge tester to
draw 3 times the ampere hour

A high-rate discharge tester in con
junction with a voltmeter is used for

3. If the terminal voltage is 9.25
volts or more, the battery has good
output capacity and will accept a
normal charge. Test the specific grav
ity if water has not been recently
added, and recharge if necessary.

BATTERY CAPACITY TEST
ADJUST RESISTANCE UNTIL AMMETER READS 3 TIMES AMPERE-HOUR
RATING OF BATTERY. HOLD FOR 15 SECONDS AND NOTE VOLTAGE.

VOLTAGE OVER 9.25

VOLTAGE LESS THAN 9.25

CHECK SPECIFIC GRAVITY. CHARGE BATTERY,
IF LOW. OTHERWISE BATTERY IS O.K.

FAST CHARGE FOR 3 MINUTES. TEST
INDIVIDUAL CELL VOLTAGE WHILE
CHARGING AT 30 AMPERES

CELL VOLTAGE EVEN,
WITHIN 0.1 VOLT

CELL VOLTAGE UNEVEN,
MORE ThAN 0.1 VOLT

CHECK TOTAL BATTERY VOLTAGE,
CHARGER OPERATING AT 30 AMPERES

REPLACE BATTERY

TOTAL VOLTAGE
LESS THAN 15.5

BEFORE CHARGE TESTS
BATTERY CAPACITY TEST

rating of the battery. After 15 sec
onds and with the battery still under
load, read the battery terminal volt
age. The voltmeter clips must contact
the battery posts and not the high
rate discharge tester clips. Unless
this is done the actual battery ter
minal voltage will not be indicated.

I

BATTERY

TOTAL VOLTAGE
MORE THAN 15.5

I

I BATTERY

I

SULPHATED-SLOW CHARGE MAY
SALVAGE. TEST AGAIN, AFTER CHARGE

FIG. 20-Battery Capacity Test Outline
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4. If the terminal voltage is beli w
9.25 volts, make a test charge on the
battery. When making a capacity test
in areas where consistent zero tem
peratures occur, the terminal test
limit voltage should be increased
from 9.25 to 9.65 volts.
Battery Test Charge. The coni
tion of a discharged battery may ‘ie
tested by passing current through *t
1. Connect a fast charger to the
battery and charge the battery fur
3 minutes at a rate of 30 ampere’.

5. If the total battery voltage was
over 15.5 volts, the battery is prob
ably suiphated. Place the battery on
continued slow charge.

AFTER CHARGE TESTS
When the battery is fully charged
check ‘with a hydrometer or battery
charge tester make a capacity test.
If the terminal voltage is 9.25 volts
or above, place the battery back in
se:rvice. If the terminal voltage is be
low 9.25 volts, replace the battery.
BATTERY CHARGE TESTS

2. After 3 minutes of fast charge.
and with the fast charger still
operating, test the individual cell volt
ages of the battery.
3. If the cell voltages vary more
than 0.1 volt, replace the battery if
the cell voltages are even within
volt, test the total battery voltage
charger still operating.
4. If the total battery voltage is
now under 15.5 volts, the battery is
satisfactory and may be safely fast
charged see Specifications page , 020. Always follow the fast charge
with sufficient slow charge to bring
the battery to a full charge.

Battery charge may be tested by
measuring the battery electrolyte
solution specific gravity hydrometer
or by measuring the voltage of the
battery cells on open circuit no cur
rent flow with a battery charge tester
open circuit voltage tester.
A discharged 12-volt battery can
freeze during cold weather. The
Specifications section page 10-20,
shows the temperatures at which bat
teries of various specific gravities will
begin to freeze.

BATTERY CHARGING
A battery that is not suiphated may
be charged by either a fast charging

9-11

or slow charging method. Most fast
charge units may be adjusted for
making a slow charge.
FAST CHARGING

Follow the instructions of the fast
charger manufacturer, as fast charg
ers vary slightly with different manu
facturers.
Test the battery cells for specific
gravity. Then, fast charge the battery
at 30 to 40 amperes maximum for
the length of time shown in the Spe
cifications section page 10-20, cor
responding to the specific gravity
condition of the battery.
SLOW CHARGING

Always follow a fast charge with
a slow charge at 3 amperes for 12volt batteries of less than 70-amperehour capacity. Batteries of 70 am
pere-hour capacity or higher require
a 4-ampere slow charge. Continue
the slow charge until the battery is
fully charged. A battery is considered
fully charged when the specific grav
ity readings of all the cells, taken at
hourly intervals, do not increase over
a 3-hour period.
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STARTING SYSTEM
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Starter
Starter
Circuit
Starter
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Trouble Diagnosis..
and Starter
Tests
Repair
Drive

The function of the starting system
is to crank the engine at a high
enough speed to permit it to start.
The system includes the starter motor
and drive, the battery, a remote con
trol starter switch, and heavy circuit
wiring.

9-12
9-14
9-17
9-19

TO GENERATOR
REGULATOR

A schematic diagram of the start
ing circuit, shown in Fig. 1, illus
trates the internal connections of the
starting system units.
Thunderbirds equipped with a
Cruise-O-Matic transmission have a
lockout switch, in the starter control
circuit Fig. 1, which prevents opera
tion of the starter if the selector lever
is not in the N neutral or P park
position.
In most cases of starting difficulty,
the trouble may be divided into 4
symptoms: the engine will crank but
will not start; the engine will not
crank; the starter spins but does not
crank the engine; and the engine
cranks slowly.

O

IGNITION
COIL
Red-Blue Stripe

//
/

AUTOMATIC
TRANSMISSION ONLY
STARTER NEUTRAL SWITCH

-

./- - - AUTOMATIC

TRANSMISSION ONLY
STARTER NEUTRAL SWITCH
CLOSED WITH SELECTOR IN
N OR P POSITION

-

/

STARTER SWITCH
ON IGNITION SWITCH

- ---

STARTER SWITCH
ON IGNITION SWITCH

Red-Blue Stripe
TO BATTERY TERMINAL
OF GENERATOR REGULATOR

J1070-B

FIG. 1 -Starting Circuit

TO BATTERY TERMINAL OF
GENERATOR REGULATOR

jioii-c

FIG.. 2-Starting Circuit Test

STARTER TROUBLE DIAGNOSIS

If the engine cranks but will not
start, the trouble is in the engine fuel,
ignition, engine parts and not in the
starting system. If the engine will not
crank even with a booster battery
connected, engine parts may be seized

or the starter may be faulty. If the
engine cranks but cannot be started
with a booster battery connected, attempt to start it by pushing the car.
If it still will not start, push or tow
the car to the shop for a complete

diagnosis. Do not push or tow a car
equipped with an automatic transmis
sion for more than 12 miles, nor fast
er than 30 mph, without raising the
rear wheels off the ground, or dis
connecting the driveshaft.

STARTER TROUBLE DIAGNOSIS GUIDE
1. The battery may be discharged.

ENGINE WILL NOT CRANK
AND STARTER RELAY DOES
NOT CLICK

2. The ignition switch, starter
neutral switch or starter relay may
be inoperative,
3. The circuit may be open or
contain high resistance.

CHECK BATTERY
Perform a Battery Capacity Test.
If the battery does not test as having
good capacity, make a Battery Test
Charge. Replace the battery if the
test indicates that it is worn out or
under capacity.
CONTINUED ON NEXT PAGE
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STARTER TROUBLE DIAGNOSIS GUIDE Continued
CHECK STARTER RELAY
ENGINE WILL NOT CRANK
AND STARTER RELAY DOES
NOT CLICK Continued

ENGINE WILL NOT CRANK
BUT STARTER RELAY
CLICKS

1. Disconnect and ground the
high tension lead from the spark coil
so that the engine cannot start.
2. With a fully charged battery,
operate the starter to crank the en
gine. If the engine will not crank and
the relay does not click, connect a
jumper lead from the battery term
inal of the relay to the starter switch
terminal of the relay Fig. 2, con
nection 0. If the engine does not
crank, the starter relay is probably
defective.
3. If the engine cranks in Step 2,
connect a jumper lead from the bat
tery terminal of the relay to the relay
side of the neutral switch Fig. 2, con
nection ®. If the engine does not
crank, the wire or a connection be

If the relay clicks when the ignition
switch is operated, connect a heavy
jumper from the relay battery termi
nal to the relay starter motor termi
nal Fig. 2, connection ®. If the en
gine cranks, replace the relay. If the
engine does not crank, observe the
spark when connecting and dis
connecting the jumper. If there is a
heavy spark, see Check Engine and
Starter Drive below. If the spark is
weak or if there is no spark at all,
proceed as follows:

CHECK CABLES AND
CONNECTIONS
If the spark at the relay is weak
when the jumper is connected, inspect
the battery starter cables for corro
sion and broken conductors. Check
the ground cable to see if it is broken
or badly corroded. Inspect all cable
connections. Clean and tighten them
if necessary. Replace any broken or
frayed caibles. If the engine still will
not crank, the trouble is in the start
er, and it must be repaired or re
placed.

CHECK ENGINE AND
STARTER DRIVE
If a heavy spark is obtained ‘when
the jumper wire is connected, remove

tween the neutral switch and the relay
is loose or broken.
4. If the engine cranks in Step 3,
connect the jumper lead from the
battery terminal of the relay to the
ignition switch side of the neutral
switch Fig. 2, leads ®. If the engine
does not crank, the neutral switch is
out of adjustment or defective.
5. If the engine cranks in the pre
ceding steps, there are 3 possible
defects.
The wire from the battery terminal
of the regulator to the ignition switch
is loose or broken.
The ignition switch starter terminal
is defective.
The wire from the starter switch
to the automatic transmission neutral
switch or to the starter relay is loose
or broken.

all the spark plugs, ,and attempt to
crank the engine with the starter.
If the engine cranks with the spark
plugs removed, water has probably
leaked into the cylinders causing a
hydrostatic lock. The cylinder heads
must be removed, and the cause of
internal coolant leakage eliminated.
If the engine will not crank, loosen
the starter mounting bolts to free the
starter pinion.
If the starter drive is locked, re
move the starter from the engine,
and examine the starter drive 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 worn or damaged.
If the starter drive is not locked,
remove the starter from the engine,
and perform the no-load current test.
The starter should run freely. Com
pare the reading obtained from the
ammeter with the no-load current
draw specification for the starter.
If the current reading at no load
speed is below specifications, the
starter has high resistance and should
be repaired.
If the current reading is above
normal, and the starter is running
CONTINUED ON NEXT PAGE
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STARTER TROUBLE DIAGNOSIS GUIDE Continued
ENGINE WILL NOT CRANK
BUT STARTER RELAY
CLICKS ContInuod

STARTER SPINS BUT DOES
NOT CRANK THE ENGINE

ENGINE CRANKS SLOWLY

slower than it should at no load, it
is probably due to tight or defective
bearings, a bent shaft, or the armature rubbing the field poles. A shorted
coil in the starter also causes the current reading to be high. Disassemble
the starter and determine the cause.

the starter is normal, the engine is
seized and cannot be turned by the
starter. Disassemble the engine and
repair or replace the defective parts.

If the starter spins but will not
crank the engine, the starter drive is
worn or dirty and is sticking on the

starter shaft, or is broken.
Clean or repair the starter drive as
required.

Several causes may result in this
symptom:
1. The battery may be low in
charge.
2. There may be excessive resis
tance ,in the starter circuit.
3. The starter may be faulty.
4. The engine may have excessive

1. To correct excessive resistance
in the battery-to-starter-relay-cable,
clean and tighten the cable connec
tions. Recheck the voltage drop. If it
is still excessive, replace the cable.
2. To correct excessive resistance
of the starter relay contacts, replace
the starter relay.
3. To correct excessive resistance
in the starter relay-to-starter-motor
cable, clean and tighten the cable
connections. Recheck the voltage
drop. If it is excessive, replace the
cable.
4. To correct excessive resistance
in the battery-to-ground cable, clean

friction.
CHECK BATTERY
Test the state of charge of the bat
tery. If the battery is discharged, re
charge the battery, and check the
starter relay for possible internal
shorts to ground that may have
caused the battery to discharge. Per
form a Battery Capacity Test page
10-10. If the battery does not test
as having good capacity, make a
Battery Test Charge page 10-1 1.
Replace the battery if the test indi
cates it to be worn out or under
capacity.

CHECK EXTERNAL CIRCUIT
VOLTAGE DROP
If the battery was fully charged
in the previous test, test the starter

external circuit voltage drop. The
voltage drop will be either excessive
or normal.
VOLTAGE DROP RESISTANCE
EXCESSIVE

Locate the exact part of the circuit
with the excessive resistance.

Repair if possible, or replace the
starter.
If the no-load current reading of

and tighten the cable connections.
Recheck the voltage drop. If it is still
excessive, replace the cable.
VOLTAGE RESISTANCE DROP NORMAL

If the voltage drop resistance is
normal, test the starter current draw

while the starter is cranking the en
gine. If the starter current is below
specifications, proceed as follows:
Cranking Current Low. Remove
the starter from the engine, and re
pair or replace it.
Cranking Current Normal or High.
Test the starter current draw at noload. If the no-load current draw is
above or below specifications, re
pair or replace the starter.

If the current draw at no load is
normal, the starter is not at fault.
The engine has excessive friction, and
the cause must be determined. Re
pair or replace faulty parts.

STARTER AND STARTER CIRCUIT TESTS
DESCRIPTION
Heavy cables, connectors, and
switches are used in the starting sys
tem because of the high current re
quired by the starter while it is crank-

ing the engine. The amount of resist
ance in the starting circuit must be
kept to an absolute minimum to pro
vide maximum current for starter
operation. Loose connections, cor

roded relay contacts, and partially
broken cables will result in slower
than normal cranking speed, and may
even prevent the starter from crank
ing the engine.
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Five different tests of the starter
and its circuit are described. Arrange
ment of these tests is not intended to
indicate an order of procedure. The
selection of the test to be made is
controlled by the circumstances en
countered, usually as a result of ana
lyzing troubles as covered in trouble

meter and carbon pile rheostat por
tion of the circuit rheostat at maxi
mum resistance. Crank the engine
with the ignition OFF, and determine
the exact reading on the voltmeter.
This test Is accomplished by discon
necting and grounding the high ten
sion lead from the spark coil, and by
connecting a jumper from the battery
terminal of the starter relay to the
ignition switch terminal of the relay.
Stop cranking the engine, and re
duce the resistance of the carbon pile

-

shooting. The following units will be
needed to perform the test proce
dures:
0-1

FIG. 3-Starter Mounting

0-20

0-50
Ammeter
0-300
Carbon Pile Rheostat heavy duty
Assorted connecting wires and
jumper wires equipped with suit
able connectors.

The starter is a four-brush, serIts
parallel wound unit. The circuit to

the starter is completed by means
a relay controlled by a switch which
is part of the ignition switch mounted
on the instrument panel. The return
circuit is through the starter hou
ing, engine block, and battery ground
cable to the battery.
Figure 3 shows the starter mounted

on the engine.
VOLTMETER

Voltmeter

until the voltmeter indicates the same
reading as that obtained while the
starter cranked the engine. The am
meter will indicate the starter current
draw under load. This reading should
be a maximum of 190 amperes with
the engine at normal operating tem
perature.

STARTER LOAD TEST
Connect the test equipment as
shown in Fig. 4. Be sure that no
current is flowing through the am-

CARBON PILE RHEOSTAT

STARTER NO-LOAD TEST
This test will uncover such faults
as open or shorted windings, rubbing

CARBON PILE
RHEOSTAT

TO BATTERY TERMINAL OF GENERATOR REGULArOR

FIG. 4-Starter Load Test

TO BATTERY TERMINAL OF GENERATOR REULATOR

FIG. 5-Starter No Load Test
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JUMPER LEAD

CONNECT TO
ONE FIELD BRUSH
AT A TIME.
AND THEN
TO FRAME

JUMPER LEAD

._j#

A
STARTER
TERMINAL

DO NOT CONNECT
LEAD TO BEARING
SURFACE -

I
II

STARTER

JIO51-A

FIG. 6-Starter No Load Test on
Test Bench
armature, and bent armature shaft.
The starter can be tested, at no-load,
either on the engine or test bench.
ON ENGINE

To test the starter, the engine must
be running at idle speed to prevent

the starter drive from engaging the
flywheel. With the engine idling,
make the ammeter connections as
shown in Fig. 5. The no-load cur
rent draw on the ammeter should be
80 amperes maximum.
ON TEST BENCH

Connect the starter to a battery
with an ammeter in the circuit as
shown in Fig. 6. The starter will run
at no-load, and the current draw in
dicated on the ammeter should be
80 amperes maximum.

ARMATURE AND FIELD OPEN
CIRCUIT TEST-TEST BENCH
ONLY
An open circuit armature may
sometimes be detected by examining

II

II

VOLTMETER
NEGATIVE
LEAD

I

VOLTMETER
POSITIVE
LEAD

f

I VOLTMETER
TO
POSITIVE LEAD TO
COMMUTATOR
VOLTMETER NEGATIVE LEAD

, 1054-A

J1052-B

FIG. 1-Field Open Circuit Test
the commutator for evidence of burn
ing. The spot burned on the commu

tator is caused by an arc formed
every time the commutator segment
connected to the open-circuit winding
passes under a brush.
An open circuit test of the field can
be made on the test bench by connect
ing a voltmeter and battery as shown
in Fig. 7. Since the starter has 3
field windings, it will be necessary to

FIG. 8-Grounded Circuit
Armature Test
tions as shown in Fig. 8. If the volt
meter indicates any voltage, the wind
ings are grounded.
Grounded field windings can be
detected by making the connections
as shown in Fig. 9. If the voltmeter
indicates any voltage, the field wind

ings are grounded.
JUMPER
LE

check each of the windings sepa
rately. If no voltmeter reading is ob
tained, the coil is open.

ARMATURE AND FIELD
GROUNDED CIRCUIT TESTTEST BENCH ONLY
This test will determine if the wind
ing insulation has failed, permitting a
conductor to touch the frame or
armature core.
To determine if the armature wind
ings are grounded, make the connec

DISCONNECT
SHUNT-FIELD
GROUND
LEAD

/‘STARTER -.
TERMINAL
‘

I

KEEP BOTH FIELD
BRUSHES AWAY
FROM FRAME

VOLTMETER
NEGATIVE
ø-LEAD

VOLTMETER
POSITIVE
LEAD

J1055-B

FIG. 9-Grounded Circuit Test of
Field

FIG. 10-Starter Circuit Test
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connecting and grounding the high
tension lead from the spark coil and
by connecting a jumper from the battery terminal of the starter relay to
the ignition switch terminal of the
relay.
The voltage drop in the circuit will

be indicated by the voltmeter. Maxi
mum allowable voltage drop should
be:
Connections marked D . . .0.5 volt
Connections marked ® . . .0.1 volt
Connections marked ® . . .0.3 volt
Connections marked ® . . .0.1 volt

tered in keeping the seal in position,
apply rubber cement to both the seal
and the engine block to hold the seal
in position while mounting the starter.

the pole shoes and field coils from
the frame.
7. Remove the nut and washers
from the terminal and remove the
terminal. Remove any excess solder
from the terminal slot. Use a 300watt soldering iron for soldering op
erations on the starter terminal.

-

STARTER CIRCUIT TEST
Excessive resistance in the starter
circuit can be determined from the
results of this test. Make the test connections as shown in Fig. 10. Crank
the engine with the ignition OFF.
This test is accomplished by dis-

U

STARTER REPAIR

In many cases it will not be neces
sary to completely disassemble the
starter to accomplish repair or re
placement of certain parts. Para
graphs "Armature Replacement,"
"Commutator Turning," and "Brush
Replacement," below, are procedures
which eliminate the steps in disassem
bly that do not apply to these partiLu
lar operations.

REMOVAL AND INSTALLATION
Disconnect the starter cable at the

starter terminal, remove the clutch
housing to starter screws, then re
move the starter assembly. It may be
necessary to tilt the starter slightly
to clear the starter drive around the
flywheel. On the high performance
engine remove the right hand ex
haust manifold first.
When installing the starter, assem
ble the motor to the engine. Install the
clutch housing to starter screws. Snug
all bolts, then tighten to 15 to 2 ft
lbs, tightening the middle bolt first.
The automatic transmission dipstick
tube bracket is mounted under the
starter side mounting bolt.

Make certain that the rubber seal
is properly positioned before mount
ing the starter. If trouble is encoun

STARTER OVERHAUL
Use the following procedure when
it becomes necessary to completely
overhaul the starter. Figure 11 illus
trates ithe starter completely disas
sembled.
DISASSEMBLY

1. Remove the starter drive,
through bolts, and rear end plate Fig.
11. Be sure to remove all burrs from
the shaft to prevent scoring the rear
end plate bushing.
2. Remove the armature and re
move the cover band.
3. Remove the brushes from their
holders, and remove the brush end
plate.
4. Unscrew the ground brush
screws, and remove the ground
brushes.
5. Unscrew the 3 field-pole-shoe
screws as shown in Fig. 12. The
arbor press prevents the wrench from
slipping out of the screw.
6. Unsolder the field co:il leads
from the terminal screw, and remove

CLEANING AND INSPECTION

1. Wipe the field coils, armature,
and armature shaft with a clean cloth.
Wash all other parts in solvent and
dry the parts.
2. Inspect the armature windings
for broken or burned insulation and
unsoldered connections.
3. Check the armature for open
circuits and grounds.

4. Check the commutator for runout Fig. 13. Inspect the armature
shaft and the 2 bearings for scor
ing and excessive wear.
5. Check the brush holders for
broken springs and the insulated
brush holders for shorts to ground.
6. Check the brush spring tension.
It should be 48-56 ounces. Replace
the springs if the tension is not within
limits.

7. Inspect the field coils for burned
or broken insulation. Check the field
brush solder connections and lead
insulation.
Tool10044.A

USE Arbor Press TO HOLD
Tool IN SCREW SOCKET

J1059.A

FIG. 11-Disassembled Starter Motor

FIG. 12-Pole Shoe Screw
Removal
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13. Check the starter operation
and no-load current draw.

Dial Indicator

ROTATE ARMATURE
SHAFTS ON BEARING
SURFACES

V" Blocks

ARMATURE REPLACEMENT

J1060-A

FIG. 13-Commutator Runout
Check
ASSEMBLY

1. Install the terminal screw with
insulator washers and terminal nut.

Be sure to position the slot in the
screw parallel to the frame end sur
face.
2. Position the series field coils
with the leads in the terminal screw
slot, and the shunt coil as shown in
Fig. 14.
3. Install the field pole shoes and
screws. As the pole shoe screws are
tightened, strike the frame several
sharp blows with a soft-faced ham
mer to seat and align the pole shoes.
4. Solder all leads using rosin core
solder.
5. Position the shunt coil ground

lug under the ground brush terminal
farthest from the starter terminal
Fig. 14. The other shunt coil lead
is soldered to the series field coil lead

farthest from the starter terminal.
6. Install the screws that connect
the ground brushes to the starter
frame.
7. Install the brush end plate mak
ing sure that the brush-plate boss is
located in the slot in the starter
frame. Do not pinch the brush leads
between the end plate and the frame.
8. Place a thrust washer on each
end of the shaft, slide the armature in

Remove the starter drive, through
bolts, rear end plate, and cover band.
Be sure to remove all burrs from the
shaft to prevent scoring the rear end
plate bushing. Remove the armature.
Before installing the new armature,
pull the brushes from their holders.
Slide in the armature, and install the
rear end plate and through bolts. The
end plate dowel must be aligned with
the slot in the starter frame.
Replace the brushes in their hold
ers, and center the brush springs on
the brushes. Install the starter drive.

COMMUTATOR TURNING
Check the commutator runout as
shown in Fig. 13. If the surface of
the commutator is rough or more

than 0.002 inch out-of-round, turn it
down.
Polish the commutator with #00 or
#000 sandpaper to remove all burrs
left by the turning operation. Be sure
that no copper particles remain on
the insulation between the segments.
It Is not necessary to undercut the
mica on the starter motor commu
tator.

BRUSH REPLACEMENT
Replace the starter brushes when
they are worn to ,46 inch in length.
Always install a complete set of new
brushes.
1. Loosen and remove the cover

band.
2. Remove the 2 through bolts

from the starter frame.

HOLD END PLATE
TURNING

/

Soft Jaws in Vise

FIG. 15-Starter Brush Seating
3. Remove the brushes from their
holders.

4. Remove the brush end plate
and the armature rear end plate as
sembly.
5. Unsolder the brush leads from

the field coils.
6. Unscrew the

ground brush

terminal screws, and remove the

ground brushes.
7. Clean the carbon and dirt from
the brush end plate. Replace the brush
end plate if the insulation between
the field brush holder and the end

plate is cracked or broken.
8. Make sure that the new brushes
slide freely in the holders. Seat the
new brushes by sanding Fig. 15.
9. Solder the new field brushes to
the field coils.
10. Position the shunt coil ground

lug under the ground brush terminal
closest to the starter terminal. Con
nect the new ground brushes to the
starter frame with the terminal
screws.

r

SHUNT
COIL

place, and install the rear end plate
with the end plate dowel located in
the starter frame slot.
9. Install the through bolts.
10. Install the brushes in their
holders being sure to center the
brush springs on the brushes.
11. Place the cover band on the
starter, and tighten the clamp screw.
12. Install the starter drive.

USE Sandpaper ONLY. CUT
STRIP SLIGHTLY WIDER
THAN BRUSH

11. Install the brush end plate.
12. Slide the armature rear end
plate assembly in place. Make sure
that the locating boss In the brush end
plate and the dowel In the rear end
plate are located in the slots In the
starter frame.

13. Install the 2 through bolts in
the starter end plates.

SCREW

FIG.

.11061-A

14-Field Coil Assembly

14. Place the brushes in their hold
ers. Be sure to center the brush
springs on the brushes.
15. Install the cover band and
tighten the clamp screw.
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The starter drive is the "FOR
Thru" type shown in Fig. 16. The
"Folo-Thru" drive is serviced only
as a complete unit, because of the
calibration requirements on the Iok
pin and anti-drift pin springs.

Position the starter shaft in the drive
so that the drive pin holes are aligned.
Lift up on the outer end of the starter
to compress the rubber cushion and
expose ii:he drive pin hole. Install the
drive pin.

ting when it is in the extended posi

OVER-RUNNING CLUTCH RER

CLEANING AND INSPECTION

-

0

STARTER DRIVE

LOCK PIN DETENT

LOCK PIN

CUSHI

N

DRIVE N
J1065-B

FIG. 1 6-"FoIo-Thru" Starter
Drive

A sticking starter drive can be
cleaned in kerosene. Use a brush to
remove grease and dirt from the
worm threads until all grit is re
moved. Do not oil the starteir drive.
It should work freely after cleaning
in kerosene and wiping dry.
The "Folo-Thru" drive has a lock
pin which holds the pinion from rota-

tion. Once the pin has dropped into
place, it will not disengage unless
the starter is mounted on the car and
the engine speed reaches 310-390
rpm. It cannot be forced out of posi
tion by hand.
Inspect the pinion for burrs and
broken or badly worn teeth. Check
the action of the pinion on the worm
threads. It should slide freely on the
threads. Check the drive spring to
see if it is cracked, broken, or the
end tangs are bent. If any of the
pinion teeth are badly worn, burred
or broken, it will be necessary to re
place the drive.

APPLY DOWNWARD PRESSURE
ON END OF STARTER

REMOVAL AND INSTALLATION
To remove the "Folo-Thru" dre,
place the end of the drive in a ‘. e.
with the shoulder of the drive tiiht
against the end of the vise jaws F ig.
17. Press down on the end of ihe
starter to compress the rubber cush
ion. This exposes the lower end cf
the drive pin, which may he dri’-n
out from above Fig. 17.
To install the drive assembly, ptice
the end of the drive in a vise, with
the shoulder of the drive tight agast
the end of the vise jaws iFig

N

FIG. li-Starter Drive Removal

FIG. 18-Starter Drive Installation
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SPECIFICATIONS

GENERATOR
Maximum Charging Rate
Field
Brushes
Gen.
Maximum
Current
Commutator
rpm
Draw
Watts
Generator
I Spring
I
Original
Runout
Charge
Amperes
Speed
No.
Length
@ 12 Volts
I Tension
Starts*
Inches
rpm*
Amperes
I inches
1.5-2.0
0.002
525
1460
35
2670
2
i
20-26
V8
7/
1.5-2.0
0.002
600
1550
40
2650
2
20-26
i xternal Circuit Resistance generator armature terminal to battery positive terminal 0.7 Volt Maximum @ 30 Amperes.
*To find the equivalent engine rpm. divide the crankshaft pulley diameter by the generator pulley diameter, and multiply by the generator rpm.

J

REGULATOR
[çurrent Rating Amperes
Cut-in Voltage
Voltage Regulation @ 75°F.
Current Regulation Amperes

35

I 40
12.4-13.2
14.6-15.4
33-38 I 38-42

ALLOWABLE BATTERY FAST
CHARGE TIME
Domestic Only
Specific
Gravity
Below 1.150
1.l5Otol.175
1.175 to 1.200
1.200 to 1.225
Above 1.225

Maximum
Fast Charge Time
1 hour
¾ hour
‘/2 hour
¼ hour
Slow Charge Only

VOLTAGE REGULATION SETTING
VERSUS AMBIENT AIR TEMPERATURE
Ambient
Temperature
°F.
25
35
45
55
65
75
85
95
105
115
125
135
145

Voltage Reguiation SettIng Volts
15.1-15.9
15.0-15.8
14.9-15.7
14.8.15.6
14.7-15.5
14.6-15.4
14.5-15.3
14.3-15.1
14.2-15.0
14.1-14.9
13.9-14.7
13.8-14.6
13.6-14.4

STARTER MOTOR

STARTER BRUSHES
Minimum
Mfg. Length
inches
0.43-0.46

BATTERY FREEZING
TEMPERATURES
Specific Gravity
1.280
1.250
1.200
1.150
1.100

I

I

I

Wear
Limit
c5

0.25

Brush
Spring Tension
Ounces

48.58

ALLOWABLE FAST CHARGE TIME
Domestic Only
Freezing Temp.
90°F.
62°F.
16°F.
+ 5°F.
+ 19°F.
-

Specific
Gravity
1.150 or less
1.150 to 1.175
1.175 to 1.200
1.200 to 1.225
Above 1.225

I

I

No.
Used

I

4

I

BATTERY

2 VOLTS

Maximum
Fast Charge Time
1 hour
¾ hour
½ hour
‘Is hour
Slow Charge Oniy
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TROUBLE SHOOTING

Problems of the lighting, horn,
and indicator systems are covered in
one of the following trouble diagnosis guides. These guides list many

of the sources of trouble encountered in the electrical systems. The
items listed are not in the order of
probable occurrence. Individual cir

cumstances and experience will dic
tate which items to check first.

LIGHT TROUBLE DIAGNOSIS GUIDE

ALL HEADLIGHTS DO
NOT LIGHT

1. Loose battery cable.
2. Loose quick disconnect or
broken wire from the battery to the
headlight switch Fig. 1.
3. Defective headlight switch page
10-6.
4. Disconnected or broken wire

INDIVIDUAL LIGHTS DO
NOT LIGHT
LIGHTS BURN OUT
REPEATEDLY

1. Burned out bulb.
2. Loose or broken wires to the
1. Loose or corroded electrical
connections.
2. Excessive vibration.

from the headlight switch to the
beam selector switch.
5. Defective beam selector switch.
6. All headlight bulbs burned out.
This may be caused by a defective or
improperly adjusted generator voltage regulator Group 9.
bulb.
3. Poor ground.
3. Improperly adjusted or defec
tive generator voltae regulator
Group 9.

HORN TROUBLE DIAGNOSIS GUIDE

HORNS DO NOT SOUND

1. Loose connections at horn button contact.
2. Open wire blue-yellow stripe
to horn button.
3. Open wire black-yellow stripe

to horn relay.
4. Inoperative relay.
5. Horns defective or out of adjustment.

ONE HORN FAILS
TO OPERATE

1. Broken or loose wire to the
horn.

2. Horn defective or out of adjustment.

HORNS OPERATE
CONTINUOUSLY

1. Shorted wire to horn button
blue-yellow stripe.

2. Shorted relay.

INSTRUMENT TROUBLE DIAGNOSIS GUIDE
OIL PRESSURE INDICATOR
LIGHT INOPERATIVE

CHARGE INDICATOR
LIGHT INOPERATIVE

1. Indicator bulb burned out.
2. Loose or broken wire from the
light to the indicator switch.

3. Defective oil pressure indicator
switch page 10-9.

1. Burned outbuib.
2. Loose, broken, or shorted wires
to the armature terminal of the voltage regulator and/or generator.

3. Generator armature not
grounded
4. Generator regulator malfunc
tion.
CONTINUED ON NEXT PAGE
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INSTRUMENT TROUBLE DIAGNOSIS GUIDE Continued
FUEL GAUGE ERRATIC
OR INOPERATIVE

TEMPERATURE GAUGE
ERRATIC OR INOPERATIVE

BOTH FUEL AND

TEMPERATURE GAUGES
ERRATIC

1. Loose or broken wire from the
constant voltage regulator to the fuel
gauge.
2. Defective fuel gauge page 109.
3. Loose or broken wire from fuel
gauge to the fuel tank sending unit,

4. Defective radio suppression
choke.
5. Defective constant voltage reg

1. Loose or broken wire from
constant voltage regulator to the ternperature gauge.
2. Defective temperature gauge
page 10-9.
3. Loose or broken wire from the
temperature sending unit to the tern-

perature gauge.
4. Defective temperature sending
unit.
5. Defective constant voltage reg
ulator.
6. Defective radio suppression
choke.

1. Loose or corroded constant
voltage regulator ground.
2. Defective constant voltage regulator page 10-9.
3. Defective radio suppression

choke.
4. Broken or loose wire from or
to the constant voltage regulator.
5. Defective ignition switch.

U

6
fuel tank sending
unit.
7. Poor ground between fuel tank
and body.

TURN INDICATOR DIAGNOSIS GUIDE
TURN INDICATOR LIGHTS
INOPERATIVE

1. Burned out fuse.
2. Loose or broken wire from ignition switch to flasher.
3. Defective flasher.
4. Loose or broken wire from
flasher to turn indicator switch.

TURN INDICATOR LIGHTS
OPERATE INCORRECTLY

1. Loose or broken wires from
switch to light.

TURN INDICATOR
CANCELS IMPROPERLY

1. Cam improperly positioned on
steering wheel hub.

fl

5. Defective turn indicator switch.
6. Broken or lose wires from
switch to lights.
7. Burned out bulbs, or loose
sockets.

2. Defective indicator switch.
3. Defective flasher.
2. Coil spring on switch plate assembly loose or weak.

LIGHTING SYSTEM

Four sealed-beam headlights ire
used. The two outboard lights huve
two filaments each for low beam and
high beam, and are marked b a
numeral "2" molded in the glass lens.
Locating tabs molded in the glass
allow the mounting of the No 2
lights in the outboard headlight sup
port frames only. The low beams re
used for city driving, when meet ng
oncoming traffic on the highway, ind
for No. 2 headlight alignment.
The inboard headlights with a
numeral "1" molded in the glass kns
have only one filament and are used
for highway driving along with the
high beams of the No. 2 headlights.
Locating tabs molded in the glass

allow the mounting of the No. 1
lights in the inboard headlight sup
port frames only. A conventional
beam control switch is located on the
floor board near the left.
Quick disconnect terminals are
provided at the left and right of the
radiator support assembly. The termi
nals are color coded. Like colored
terminals are connected together.
The green wire with a black stripe
supplies current to the headlight high
beams. The red wire with a black
stripe supplies the low beam fila
ments. The black wire with a yellow
stripe supplies the parking lights
Fig. 1.
Wiring diagrams are presented in

Figs. 1 and 2. Assembly and disas
sembly operations are illustrated
when it is necessary to show details
or changes in procedure.

HEADLIGHT ALIGNMENT
All headlight adj.ustments are to be
made with a full fuel tank, an empty
car and recommended pressure in all
tires. Before each adjustment, bounce
the car by pushing on the center of
both the front and rear bumpers, to
level the car.
To align the No. 1 headlights in
board lights by means of a wall
screen, select a level portion of the
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#16 Red’Black Stripe

FIG.

mension "B" for the No. 2 lights is
the same as "B" for the No. 1 lights,
dimension "A" is as measured on the
car. Note that the line of adjustment
of the No. 2 lights is the horizontal
centerline of the No. 2 lights. Turn
the headlights to low beam and ad
just each No. 2 light as shown in
Fig. 4.
Each headlight is adjusted by
means of two screws located under
the headlight trim ring as shown in
Fig. 5. Always bring each beam into
final position by turning the adjusting
screws clockwise so that the head
lights will be held against the tension
springs when the operation is com
pleted.

HEADLIGHT
SWITCH

NOTE: Some states may not ap
prove of the 2-inch dimension for
the No. 1 headlights. Check the ap
plicable state law, as a 3-inch dimen
sion may be required.

1-Headlight Circuit Diagram

BULB REPLACEMENT
HEADLIGHTS

1. Remove the retaining screws
and headlight trim ring.
2. Loosen the retaining ring screws
Fig. 5, rotate the retaining ring
counter-clockwise, and remove it.
3. The headlight bulb may now be
pulled forward far enough to discon
nect the wiring assembly plug.
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. Place the trim ring into posi
tion, and install the mounting screws.

FRONT TURN SIGNAL
AND PARKING LIGHT

BAT. TERMINAL OF
VOLTAGE REGULATOR

o-a
FUSE

FIG.

STOP LIGHT SWITCH

Ki 101-B

screen as measured on the car di
mension "A," upper diagram Fig. 4.

To replace the bulb in the parking
light, remove the retaining screws,
lens, and bulb Fig. 6. After the bulb
is replaced, install the lens and re
taining screws.

NO. 1 HEADLIGHT ADJUSTMENT
INNER LIGHTS

TAIL AND STOP LIGHT, AND
LICENSE PLATE LIGHTS

2-Turn Signal and Parking Brake Warning Light Circuit

shop floor. Lay out the floor and wall
as shown in Fig. 3.
Establish the headlight horizontal
centerline by subtracting 20 inches
from the actual measured height of
the headlight lens center from the
floor and adding this dimension di
mension "B," upper diagram Fig. 4
to the 20-inch reference line ob
tained by sighting over the uprights.
Draw a horizontal line 2 inches
below, and parallel to, the neadlight
horizontal centerline. Then draw the
headlight vertical centerlines on the

PARKING LIGHT

Adjust each No. 1 headlight in
ner light beam as shown in Fig. 4.
Cover the No. 2 lights when making
this adjustment.
NO. 2 HEADLIGHT ADJUSTMENT
OUTER LIGHTS

To align the No. 2 headlights
outer lights, a different wall chart
lower diagram Fig. 4 is used. Di-

The tail and stop light are shown
disassembled in Fig. 7. To replace
the bulb, remove the retaining screws,
and lens.
Two lights illuminate the license
plate. The bulb and socket assembly
snaps into the bezel and lens assem
bly that mounts on a bracket bolted
to the bumper guard Fig. 8.
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ESTABLISH VERTICAL ENrERLINE ON WALL
POINTS. ARRIVED AT BY SIGHTING OVER 20"
UPRIGHTS. REPRESENT THE 20" HEIGHT
REGARDLESS OF ACTUAL
DISTANCE FROM FLOOR
CENTERLINE OF FRONT
SURFACE OF HEADUGHT BULB

FIG.

1-Disassembled Tail and
Stop Light
PLACE WHERE CENTERLINE OF REAR AXLE
WOULD BE WITH VEHICLE IN POSITiON

FIG.

K1086-C

3-Floor and Wall Layout
DiMENSION "A"

4

-

t OF VEHICLE

LINE OF ADJUSTMENT

I

HORIZONTAL
OF HEADLIGHTS

±_

:::

OF LEFT NO. 1
HEADLIGHT

OF RIGHT NO.1
HEADUGHT

-

20" LINE

t

K1068-B
HEADLIGHTS 25 FEET
FROM WALL

OF LEFT NO.2
HEADLIGHT

NO. 1 LIGHT HIGH BEAM DIAGRAM

H-

FIG.

IMENSION "A" -

"-4, OF

RIGHT NO.2
HEADLIGHT

.-

LINE OF ADJUSTMENT
AND HORIZONTAL
OF HEADLIGHTS

,,t,B

DrIx=Vf:JFJfLT
OOO22Q’

*--

1, OF

8-License Plate Light

socket assembly mounts on the for
ward face of the glove box. Remove
the ash tray and replace the bulb.
MAP LIGHT

VEHICLE

t

20’ LINE

The map light is shown in Fig. 9.
Remove the screws retaining the
radio access door. Lower the radio
access door and replace the bulb.
INSTRUMENT LIGHTS

NO. 2 LIGHT LOW BEAM DIAGRAM

Ki 192-B

FIG. 4-Headlight Wall Screens
BULB RETAINING
SCREWS

VERTICAL ADJUSTI’4’:
SCREW S

RETAINING SCREWS

On units equipped with the mov
able steering column, the instrument
panel light bulbs can be replaced by
pulling out the individual light sock
ets from the rear of the panel Fig.
10. Access to the sockets can be
RADIO ACCESS DOOR

GASKET
LENS

FIG.

K1066-B

6-Disassembled Parking

Light

FIG. 5-Headlight Adjustment

move the lens and bezel then replace
the bulb.

DOME LIGHT

ASH TRAY AND GLOVE BOX LIGHT

Remove the two screws retaining
the dome light lens and bezel, Re

One light illuminates both the ash
tray and glove box. The bulb and

FIG.

9-Map Light
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STOP LIGHT SWITCH Green
DOME, PARK, AND REAR LIGHT
15 AMP. FUSE YelIow.Red Stripe
FOOT DIMMER-1
COURTESY LIGHTS
Red.Yellow Stripe I
Black.BIue Strip.
PARKING LIGHTS

I

// /

I

TAIWGHTS Black
SPLICE IN MAIN
s WIRING HARNESS INSTRUMENT LIGHTS
Blue-Red Stripe K1O1 5-B
Yellow

Blue.Black Stripe
Whit e.Blue Stripe
Green. White Stripe
Green-Black Stripe
Black-Green Stripe
Blue
Yellow-Black Stripe
Orang..Yellow Stripe
Block-Red Stripe
Black
White
Red.White Stripe
White.Red Stripe
Pink

FIG. 11-Headlight Switch, Dome
Light Switch, and Circuit Breaker

Assembly

FUSE PANEL ON L.H. AIR DUCT
DOME, REAR AND PARKING LIGHTS

FIG. 1 0-Instrument Panel Wiring
made through the openings on the
underside of the panel, adjacent to
the steering column.
On standard steering equipped
units, the bulbs can be replaced by
removing one of the three instru
ment clusters gauges, speedometer
and clock in front of the inopera
tive bulbs. Remove the screw retain
ing the chrome trim ring on the in
strument cluster. Remove the trim
ring and instrument retaining screws.
Pull the instrument away from the
panel and replace the bulbs.

SWITCHES
Illustrated procedures for the re
placement of the headlight switch,
beam-control switch, stop light
switch, dome light switch, and igni
tion switch are given here.
HEADLIGHT AND BEAM SELECTOR
SWITCH TESTS

The following tests may be made
to determine whether a headlight
switch or a beam selector switch is
defective.
Set the headlight switch to the
headlight position, and operate the
beam selector switch. If none of the
headlights turn on when the beam

selector switch is operated, yet the
instrument panel lights operate, the
headlight switch or the red-yellow
stripe wire from the headlight switch
to the beam control switch is prob
ably defective. Substitute a known
good switch for the suspected switch
to determine whether the switch or
the wiring is at fault.
If the headlights operate only with
the beam control switch in one posi
tion, the switch or the wiring from the
switch to the headlight is defective.
Substitute a known good switch for
the suspected switch to determine
whether the switch or the wiring is
at fault.
Before removing any switch, dis
connect a battery cable from one of
the battery terminals.

the moulded terminal, install the
holding clamp, insert the switch in
the instrument panel, and install the
bezel and mounting nut.
4. 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
necesary to rotate the shaft slightly
until it engages the switch-contact
carrier.
Figure 11 identifies the terminals
on the headlamp switch assembly.
HEADLIGHT BEAM CONTROL SWITCH

Lay the floor mat back from the
area of the switch, and remove the
mounting plate screws Fig. 12. Re
move the switch from the mounting
plate, and disconnect the wire termi
nal block from the switch.
To install the switch, connect the
terminal block to the switch, mount
the switch on the mounting plate, and
install the plate and switch to the
floor. Replace the floor mat.

HEADLIGHT SWITCH

1. Remove the control knob and
shaft by pressing the knob release
button on the switch housing, with
the knob in the OFF position. Turn
the shaft slightly, and pull it out of
the switch.
2. Unscrew the mounting nut, re
move the bezel and switch, and dis
connect the moulded terminal.
3. To install the switch, connect

FIG. 12-Headlight Beam Control
Switch
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radio access door, disconnect the
wi:res at the bullet connectors and
remove the switch retaining screws.
Figure 14 shows the dome and
map light wiring circuit.
IGNITION SWITCH AND
LOCK CYLINDER

1. Disconnect the negative cable
from the battery.

FIG. 13-Stop Light Switch
STOP LIGHT

SWITCH

Disconnect the wires at the buhet
connectors, and unscrew the swil. h
from the master cylinder Fig. 1
DOME LIGHT SWITCH

The dome light switch is a prt
of the headlight switch. It is actuaid
by rotating the switch control kn.’b
to the maximum counterc1ock .e
position. The dome light and he.id
light switch is replaced as a unit
MAP LIGHT SWITCH

Remove the radio access door e
taming screws Fig. 9. Lower ‘he
BAT. TERMINAL ON
VOLTAGE REGULATOR

2. Turn the ignition key to the
accessory position. Slightly depress
the pin shown in Fig. 15, 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, proceed to
step 8.

FIG. l5-lgnition Switch and Lock

3. Press in on the rear of the
switch and rotate the switch ½ turn
counterclockwise as viewed from
the terminal end. Remove the bezel
arid switch.

7. Place the switch in the switch
opening, press the switch toward the
instrument panel, and install the
bezel.

4. Remove the insulated plug and
wires from the rear of the switch.
5. If a new ignition switch as well
as the lock cylinder is to be installed,
insert a screwdriver into the lock
opening of the ignition switch and

L.H

F-

DOOR COURTESY
LIGHT SWITCHES

turn the slot in the switch to a full
counterclockwise position.
6. Connect the insulated plug and
accessory wires to the back of the
ignition switch.

8. If a new lock cylinder is to be
installed, insert the key in the cylin
der and turn the key to the accessory
position. Place the cylinder and key
in the ignition switch, depress the pin
slightly Fig. 15, and turn the key
counterclockwise. Push the lock cyl
inder into the switch. Turn the key
to check the lock cylinder operation.
9. Connect the battery cable and
check the ignition switch operation.

15 AMP. FUSE IN FUSE
PANEL ON L.H. AIR DUCT
CIRCUIT BREAKER AND FUSES

A combination headlight switch,
dome light switch and circuit breaker
is used. One circuit breaker, an inte
gral part of the headlight switch as
sembly, protects the headlight circuit.
One fuse panel Fig. 10, mounted
on the left-hand air duct contains
seven fuses and protects the follow
ing circuits:
1. Heater

2. Turn Signal
3. Radio
COURTESY UGHT SWITCH
PART OF HEADLIGHT SWITCH

DOME
.IGHT

MAP
LIGHT

4. Windshield Washer Pump

5. Clock
6. Cigar Lighter
Ri 262-A

FIG. 14-Dome and Map Light Circuit

7. Dome, Map, Rear and Parking
Lights
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HORNS

The Thunderbird is equipped with
a pair of tuned horns controlled by a
relay. The horn button closes the re
lay contacts, completing the circuit to
the horns. One of the horns has a
high-pitched tone; the other has a
low-pitched tone. The horn circuit
is shown in Fig. 16.

tOWENE:TIVEAD

REPLACEMENT
JUMPER WIRE

TEST AND ADJUSTMENT

between 9 and 12 amperes, turn the
adjusting nut clockwise a small
amount. Replace the horn if it can
not be adjusted.

K1018-A

FIG. 11-Horn Current Draw Test

The only test necessary on the
horns is for current draw. The cur
rent adjustment also adjusts the tone
of the horn.

supply as shown in Fig. 17. The
normal current draw for one horn at
12 volts is 9.0-10.0 amperes.

CURRENT DRAW TEST

CURRENT ADJUSTMENT

Connect a voltmeter and am
meter to the horn and to a voltage

Current is adjusted by changing the
contact tension Fig. 18. Connect
the horn as shown in Fig. 17. Turn
the tone-adjusting nut until the cur
rent is within the limits specified. Do
not attempt to adjust the horn while
it is blowing. If the current oscillates

TO
HORNS
#14 Black. Yellow Stripe
HORN RELAY

-,,....---CURRENT
ADJUSTING
NUT

#14 Yellow
TO BATTERY TERMINAL
OF VOLTAGE REGULATOR

FIG. 16-Horn Circuit

0

Ki 019-A

k1061-B

FIG. 18-Horn Adjustment

The horns are mounted in front of
the radiator. Remove the horn to
horn mounting bracket and stud nuts.
Remove the horn from the bracket
and disconnect the horn wire at the
terminal.

To install, attach the horn wire to
the horn terminal, then mount the
horn in position.

HORN RING REMOVAL
The horn ring is assembled to the
steering wheel. The horn ring con
tact makes connection with the horn
relay wire by means of an insulated
sliding contact mounted on a plate
which is attached to the end of the
steering column. When the horn
ring is depressed, the horn ring con
tact makes connection with ground
thus operating the horn relay.
To remove the horn ring, pull off
the decorative cover at the center of
the steering wheel and remove the
wheel from the steering gear shaft.
Removal of the three retaining
screws then allows complete disas
sembly of the remaining parts.

INSTRUMENTS

This section contains information
on the various units in the instrument
cluster assembly. A wiring diagram
showing the connections of the
gauges and lights is shown in Fig. 10.
The instrument cluster includes a
charge indicator light, fuel gauge,
temperature gauge, oil pressure indi
cator light, speedometer, and an elec
tric clock. A gauge voltage regulator
maintains a constant voltage supply
to the fuel gauge and temperature
gauge circuits. There is a radio sup
pression choke connected in series
with the constant voltage regulator
supply wire. All of the instruments
are electrically operated except the

speedometer. Illumination is provid
ed by ten lights controlled by a rheo.
stat on the lighting switch.

It is not necessary to remove the
entire instrument cluster in order to
remove the individual instruments.
To remove any instrument, remove
the screw retaining the chrome trim
ring on one of the three clusters
gauges, speedometer and clock with
the inoperative instrument. Remove
the trim ring and the instrument re
taining screws. Pull the instrument

away from the panel and disconnect
the wires or cables. The instrument
constant voltage regulator is attached
to a bracket mounted near the clock
Fig. 10. Remove the clock in order
to gain access to the regulator.
When installing an instrument, fol
low the color coding as shown in
Fig. 10 for attaching the wiring or
installing the panel lights.

The fuel tank sending unit is at
tached to the fuel tank by a retaining
ring.

The sending unit is accessible
through a covered opening under the
center of the luggage compartment
floor mat.

CHARGE INDICATOR LIGHT
A generator charge indicator light
is used. This light flashes on if the bat
tery is discharging and the generator
is not supplying current.
To test the charge indicator light,
turn the ignition switch on with the
engine stopped. The light should
come on. If it does not, the light is
either burned out or the wiring to
the light is defective. Fig. 19 shows
the charge indicator light circuit.
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BIMETALLIC
ARM AND

CHARGE INDICATOR LIGHT
ON INSTRUMENT PANEL

K 1024-C

FIG. 19-Generator Charge IndIcator Light Circuit
OIL PRESSURE INDICATOR
LIGHT
The Thunderbird is equipped s
an indicator light which flashes
when the oil pressure is below a s
value. The light should -om&
when the ignition switch is t.
turned on, and it should go out l
the engine is started. The light is
nected between the oil press
switch unit and the " 011
"IGN" terminal of the ignit
switch.
INDICATOR LIGHT

the wires from the bulb to the igni
tion switch and oil pressure switch
are defective.
h
n
‘c

re
r
on

TEST

To test the indicator lighr, Lw i m
the ignition switch. Do not start he
engine. The light should come n
Start the engine. The light should go
out, indicating that the oil pressre
has built up to a safe value.
To test the oil pressure switch on
the engine, turn the ignition switch on
engine not running, the indicator
light should come on. If the indicator
light does not come on, short the ter
minal of the oil pressure switch nit
to ground Fig. 20. If the light iow
comes on, the oil pressure switc is
defective. If the light still does 01
come on, the bulb is burned ou or

OIL PRESSURE SWITCH REPLACEMENT

1. Disconnect the oil pressure
sending unit wire at the unit Fig.
20.
2. Remove the oil pressure send
ing unit from the engine.
3. Apply sealing compound to the
threads of the new oil pressure send
ing unit and install it. Tighten to 1015 ft-lbs torque.
4. Connect the wire to the oil
pressure sending unit.
5. Check the operation of the unit.
FUEL GAUGE AND
TEMPERATURE GAUGE
The voltage regulator Fig. 21
used with the fuel and temperature
gauges maintains an average value of
5.0 volts at the gauge terminals. The
regulator is temperature compen
sated for all expected ambient sur
rounding air temperatures, and is not
adjustable.
CONSTANT VOLTAGE REGULAToR TEST

Turn the ignition switch ON.
Check for voltage at the gauge feed
wire black with green band at one
of the gauges. The voltage should os
cillate between zero and about 10
volts, if it does not, the constant vol
tage regulator is defective, the radio
suppression choke is defective, or
there is a short to ground between
the voltage regulator and the gauges.
FUEL GAUGE
OIL PRESSURE SWITCH

KiOlQ A

FIG. 20-Oil Pressure Switch
Mounting

HEATING
COIL

The fuel gauge consists of a send
ing unit, located on the fuel tank, and
a remote register unit fuel gauge
mounted in the instrument cluster.

FIG. 21-Gauge Voltage Regulator
and Circuit
The fuel gauge circuit is shown in
Fig. 22.
Fuel Gauge System Test. The
method presented for testing the fuel
gauge unit can also be used to check
the temperature gauge unit. The
gauge unit test will determine the
accuracy of the gauge unit.
Gauge Unit Test. Place the igni
tion switch in the off position, and
connect the terminals of two, series
connected, flashlight cells to the
gauge terminals. The three volts
should cause the gauge to read ap
proximately full scale.
Sending Unit Test. The sending
unit can be tested by first making a
gauge unit test to determine the ac
curacy of the instrument panel gauge
unit. If the gauge unit is inaccurate
or does not indicate, replace it with
a good unit. If the gauge unit still
indicates improperly or is erratic in
its operation, the sending unit or wir
ing to the sending unit is faulty.
If the fuel gauge unit indicates im
properly and at the same time the
temperature gauge indicates improp
erly and in the same direction, the
constant voltage regulator could be
defective, as it supplies both gauges.
RESISTANCE
WIRE

GAUGE UNIT

HEA
COIL
LOAT

GROUNDED
SLIDING
CONTACT

v

VOLTAGE
REGULATOR,.w’
TO OTHER
GAUGES

TO
IGNITION
SWffCH
K1025-A

FIG. 22-Fuel Gauge Circuit
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TEMPERATURE GAUGE

The temperature gauge consists of
a sending unit mounted in the cylin
der head, and a remote register unit,
temperature gauge mounted on the
instrument panel. The temperature
gauge circuit is shown in Fig. 23.
Gauge Unit Test. Perform the
same test as that described for the
fuel gauge. The temperature gauge
pointer should read approximately
full scale. This test will determine
the accuracy of the instrument panel

erly and in the same direction, the
constant voltage regulator could be
defective, as it supplies both gauges.

SPEEDOMETER
The speedometer is connected to
the output shaft of the transmission
by means of a flexible shaft, and a
drive gear located inside the trans
mission. The flexible shaft drives the
speedometer which registers speed in
miles per hour and also drives an

gauge unit.
Sending Unit Test. The sending
unit can be tested by first making a
gauge unit test to check the accuracy

odometer which records distance

of the gauge unit. Start the engine

To test the odometer accuracy,
drive the vehicle over a "measured
mile." Speedometer accuracy can be
checked by comparing the speed
ometer in question against one known
to be accurate, while two vehicles are
moving at the same speed, or by tim
ing the vehicle on a "measured mile."
Most cases of speedometer inac
curacy are due to a change to non
standard tire sizes without changing

and allow it to warm up to normal
temperature. If no reading is indi

cated on the gauge, check the sending
unit to gauge wire by removing the
wire from the sending unit and
momentarily grounding the wire. If
the gauge still does not indicate, the
wire is defective. Repair or replace
the wire. If the gauge now indicates,
the sending unit is faulty.
If the temperature gauge unit in
dicates improperly and at the same
time the fuel gauge Indicates improp

traveled in miles and tenths of a
mile.
SPEEDOMETER TESTS

the speedometer drive gear ratio.
The standard tire is 8:00 x 14. The
speedometer drive gear has 8 teeth.
The driven gear has 18 teeth.

SPEEDOMETER CABLE REPLACEMENT

To replace the speedometer drive

cable, disconnect the cable housing
at the speedometer, and pull the
cable out of the housing. Lubricate
the new cable with cable lubricant
B5A-1958l-A and insert it all the
way into the housing, and twist it

slightly to make sure that the squared
drive is engaged in the speedometer
driven gear. The housing is fastened
to the transmission as shown in Fig.
24. If a speedometer cable is broken,
it will be necessary to disconnect
both ends of the cable housing In
order to remove the broken sections.

The speedometer driven gear is held
on to the speedometer shaft casing by
a retainer clip. When replacing the
driven gear, make certain that the
gear is secure by placing the gear in
position before inserting the retainer
clip through the gear slots.
SPEEDOMETER CABLE LUBRICATION

Follow the procedure for speed
ometer cable replacement. Wipe off
all of the old lubricant from the cable
before applying new lubricant. Apply
cable lubricant B5A-19581-A spar
ingly to the entire length of the cable.

REMOVAL AND REPLACEMENT

Remove the screw retaining the
chrome trim ring and remove the
ring. Remove the mounting screws,
and pull the speedometer far enough
from the instrument panel to discon
nect the speedometer cable and re
move the pilot lights.
Make certain that all the pilot
lights are secure in their mounting

FIG. 23-Temperature Gauge
Circuit

holes when installing the speedom
eter. The top pilot light is the high

beam indicator green with black
band Fig. 10.

FIG. 24-Speedometer Cable
Mounting
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RADIO AND HEATER TROUBLE DIAGNOSIS
The procedures given cover only
minor radio receiver troubles. Etch

The following parts will be re
quired to make the radio trouble

procedure either locates the minor

shooting tests.

trouble or determines that the ‘e

Spare Fuses 7.5 ampere

ceiver should have a major repnr

Antenna and lead

Speaker
Suppression Equipment Complete
Set
Pre-test and mark all of the test
parts so that these known good parts
will not be left in a tested receiver.

RADIO TROUBLE DIAGNOSIS GUIDE
.r----,

NO RECEPTION

1. Burned out fuse
2.. Reversed battery polarity

tive speaker

3. Defective antenna
4. Shorted speaker lead or clefec-

able at the set then substitute the
known good antenna and speaker.

Be sure that proper voltage is avail-

-----,

3. Receiver not properly grounded
to instrument panel.

NOISY RECEPTION-ENGINE NOT
RUNNING

NOISY OR ERRATIC
RECEPTION

1. Loose connections

NOISY RECEPTIONCAR IN MOTiON

NOISY RECEPTION-ENGINE
RUNNING

1. Defective suppression
ment.

equip.

2. Suppression condensers
properly grounded.

DISTORTED OR GARBLED
SOUND

WEAK RECEPTION

not

1. Voice coil rubbing on center
po 1 e piece of speaker magnet.
2. Torn speaker cone.

1. Poor adjustment of the antenna
trimmer rear mounted antenna
only.

1. Loose or broken lead-in cable.
2. Loose or defective radio an
tenna.
3. Defective wheel static col
lectors.

3. Foreign material on cone.

4. Bent or twisted speaker mount
ing.

2. Defective antenna.

CONTINUED ON NEXT PAGE
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HEATER TROUBLE DIAGNOSIS GUIDE

INSUFFICIENT OR NO HEAT

1.. Burned out fuse or loose wires
to the heater blower.
2. Defective motor ground.
3. Fan loose on motor shaft or
motor stalled.
4. Defective heater blower switch.
5. Defective blower motor.
6. A kinked, clogged, or collapsed
water hose.
7. Improperly connected or wrong
1. Improperly adjusted defroster
control cable.
2. Disconnected defroster hose.
3. Binding defroster valve,

INSUFFICIENT OR NO
DEFROSTING

size heater hoses.
8. Plugged heater core.

9. Improperly installed or defec
tive engine thermostat.
10. Incorrectly installed and adjusted control cables.
11. Defective

thermostat

water

valve.
12. Air leaks in the ventilation
system.
4. Plugged or loose defroster noz

zle.

5. Obstructed defroster openings

at windshield.

Check for an incorrectly adjusted
or malfunctioning thermostat water

TOO MUCH HEAT

valve.

0

RADIO

GENERAL INFORMATION
A pictorial diagram showing the
radio connections is shown in Fig. 1.
TO SPEAKER

MODEL AND
SERIAL NUMBER

the right of the radio. The radio is
turned on and off, and the volume
and tone are controlled by the dual
knob to the left side of the dial.
CHASSIS MOUNTINGS

The radio is attached to the instru
ment panel with two hex nuts and
lock washers and by a support screw
at the rear center of the set. The
speaker is mounted on the center of
the horizontal surface of the instru
ment panel.

Blue Wire

CONNECTED

INM

CHASSIS CONNECTIONS
liM’-

The antenna connector, "A" lead,
pilot light lead, and speaker lead, con
nect to the radio as shown in Fig. 1.
RADIO REPLACEMENT

LIGHT SUPPLY

ANTENNA
RECEPTACLE

Black Wire CONNECTED
TO Black Wire IN LOOM

1-Radio

MODEL

and

model
the

number

Connections

The

to

iden

Motorola,

the serial

on the top
radio

number

of the radio

is completely

Fig.

transistor-

CONTROLS

Tuning
buttons

is controlled
and

by

1. Remove the speaker grille, and
speaker assembly.
2. Remove the control knobs, the

two hex mounting nuts and lock
washers, the bezel, and the two radio
mounting nuts and lock washers.
3. Remove the radio access cover

ized.
RADIO

Be sure that the ignition switch is
off before starting removal of the
radio, so that damage will not result
to the power transistors when the
speaker is disconnected.
RADIO CHASSIS

1TMS

manufacturer

is the prefix

stamped
1.

Ki 102-B

IDENTIFICATION

The
tifies

Wiring

the

5. Disconnect the antenna lead,
pilot light lead, and "A" lead, then
remove the radio.
When installing the radio, attach
the cables and leads before placing
the radio in position in the panel.
Make certain that the chassis makes
good electrical contact with the in
strument panel at both support posi
tions. Tighten the mounting nuts and
bolts to 25-30 in-lbs torque.

. .

TO FUSE BLOE

FIG.

4. Remove the radio through the
speaker opening.

by
tuning

five

push

knob

to

and the radio lower center support
screw.

SPEAKER

1. Remove the speaker grille by
carefully prying upwards at the edge
of the grille farthest from the wind
shield, to release the push-in type
clips. Pull towards the passenger com
partment to remove the grille from
the panel.

2. Remove

the

speaker board

mounting screws. Remove the speak
er assembly and disconnect the
speaker leads at the speaker.
3. Connect the speaker leads to the
new speaker, with the large pin to the
large jack, and the small pin to the
small jack.
4. With the speaker jacks on the
right side, ithtall the speaker assem
bly in the opening.

5. Install the speaker grille.
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5X

40X

8.5X

*R4 1 .5V

TONE SWITCH POSITIONS
POSI
BASE
EMITER
lION
EMITTER COLLECTCw c’sJ3
LONSE
FULLCCW
2N573 2N640 2N64
BASE
BASS
X X
AND 2N642 CONN
2F’4 6
BOTTOM VIEWt
CCNN
HI-Fl
X
SOT VIEW
COLL

E5 CONN

ICR

..L

"A’
C21
LEAD
FEED
1 4.4VDC THRU

x

.4.

.C22

10-13
.OO6V
TOP OF VOLUMN CONTROL
400 CYCLES FOR 1 WATT OUTPUT

L5
FILTER
CHOKE
ON-OFF SWITCH
ON VOL. CONT’L.

LIAI
.
LIGHT FEED
LEAD THRU
1 4.4VDC
CAUTION LEAD
TO
NORMAL
‘A"
MUST BE CONNECTED
POSITIVE + SIDE OF
R8 Ru
13
POWER SUPPLY. RADIO WILL NOT OPERATE AND DAMAGE
120K 560 .005
FULL CW
TO COMPONENTS WILL RESULT IF CONNECTED OTHERWISE.
NOTES:
RCIATION WITH REFERENCE TO FRONT VIEW
CAPACITORS Decimal vcalues in MF All othn in MMF. , unless otherwise specified. VOLTAGES Measured from point indicated, to chassis with a VTVM. No signal
input Tolerance ± 10 % INPUT VOLTAGE
4 4VDC TUNING RANGE 540KC TO 161OKC *The values shown for Ri and R4 are nominal. However, Ri
may vary from 82K to 180K and R4 may ..ry from 1K to 2.2K,, to meet sensitivity specifications in production.
**The values shown for C2 and C8 are
***The values shown for R25 and R26 are nominal.
nominal. However, C2 may vary from .01 MF to 025MF. and C8 may vary from .2MMF. to 1 .OMMF.
However, both values may vary up to 0.3 *nms mi production..
K1237-A

FIG. 2-Radio Wiring Diagram
ANTENNA INSTALLATION

The antenna is mounted on eiimier
the right or left front fender.
1. Use the template provided ‘ th
the antenna to locate the moun ng
hole.
2. Drill a 1-inch diameter h ic.
and four ½-inch holes as ndicid
Locate the existing drill dimple ‘e
neath the 1-inch hole, and drill
inch hole.

3. Feed the antenna lead-in c ile
through the two large holes into he
passenger compartment.
4. Position the antenni on he
cowl grille with the thick ectio I
the pad facing the front of the ii
and install the four mounting ser.
5. Remove the speaker grille sd
the speaker assembly. Route the .n
tenna lead-in cable along the iii of
the instrument panel, and plug tie
cable into the receptacle on the
of the radio. Clip the cable to tie
instrument panel with existing et S
6. Install the speaker assenland speaker grille.
Do not use excessive roughness

when handling the antenna lead-in
cable, as careless or excessive stretch
ing of the cable may cause the wire
in the center of the cable to break.
The antenna trimmer adjustment
is pre-set at the factory and does not
need to be adjusted at this time.
SUPPRESSION EQUIPMENT

When installing suppression items,
make certain that all paint and dirt
have been removed from between the
condensers and the car. Tighten all
nuts and bolts securely.
The high tension portion of the
engine ignition system uses radio re
sistance wire as standard equipment.
The balance of the suppression equip
ment is installed as follows:
Install the voltage regulator con
denser as shown at "A" Fig. 3. Install
the condenser bracket between the
body sheet metal and the regulator.
It is not necessary to remove the
generator assembly bolt to install the
generator condenser. Loosen the bolt
only enough to slide the mounting
bracket under the lockwasher "B"
Fig. 3. Connect the condenser lead
to the armature terminal of the gen
erator.

Remove both front hub grease
caps. Clean the caps and install the
static collector as shown in "C" in
Fig. 3. Bend the cotter pin away from
the spindle center hole so that it will
not interfere with the static collector.
Install the grease caps and hub caps.
Install the bonding clip with the
third existing screw from the left
hand side "D" Fig. 3 right side for
right mounted antenna.
Install the choke on the constant
voltage regulator "B" Fig. 3.
PUSH BUTTON ADJUSTMENTS
Be sure to warm up the receiver
for 15 minutes before making the
push button adjustments. Adjustment
of the push buttons should be made
during daylight hours due to the high
sensitivity of the receiver.
Pull out the desired push button.
Reduce the volume to a low value,
and tune in the desired local station
with the manual tuning knob. The
station is correctly tuned in when the
clearest tone is heard. Carefully push
the button in all the way, then re
lease it.
Adjust the remaining buttons and
check all the positions for "repeat"
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accuracy. Repeat the procedure for
any buttons that shift from the cor
rect tuning point.
PILOT LIGHT REPLACEMENT

1. Remove the radio chassis from
thd’car.
2. Move the dial pointer to the
left end of its travel. Remove the dial
background retaining pins, and care
fully remove the background.
3. The dial light is then accessible
for replacement Fig. 4.
BACKGROUND RETAINING PIN

PILOT LIGHT

FRONT WHEEL SPINDLE
STATIC COLLECTOR

ITEM C

DIAL BACKGROUND

FIG. 3-Suppression Equipment Installation

U

OPERATING PRINCIPLES
The fresh air heater is designed to
function in conjunction with the
#14 Black

#14 Orange
RESISTOR
BLOWER
SWITCH
HI

#14 Yellow

*MED

-

FIG. 4-Pilot Light Replacement

HEATER

The MagicAire fresh air heater is
used on the Thunderbird. An electri
cal circuit diagram is shown in Fig.
5.

-

K1 108-B

#14 Red-Blue Stripe

#14 Red
LO
#12 Black-Green Stripe
OFF
IGNITION
I SWITCH
14 AMPERE FUSE

I
t

K1166-D

FIG. 5-Heater Circuit

fresh air ventilating system. Incoming
fresh air enters the car through a
grille running across the center of the
cowl. The grille is open at all times.
Any water that may enter is directed
to drain holes on either side of the car.
The fresh air intake chamber con
nects to the passenger compartment
through a fresh air outlet on each
side of the car under the ends of the
instrument panel. An air valve in
each outlet opens or closes the outlet.
The heater blower couples to an out
let provided in the right side of the
fresh air intake chamber Fig. 6.
The heater control panel Fig. 12
which is mounted under the center
of the instrument panel, controls the
amount of heat and allows the selec
tion of outside fresh air for ventila
tion, heating or defrosting.
Two air control knobs, one mount
ed in the left end of the instrument
panel and the other mounted under
the right end of the instrument panel,
open two vents for selection of fresh
air for direct ventilation.

TEMPERATURE CONTROL UNIT

The temperature af the heated air
is controled by a capillary tube oper
ated thermostat valve that automati
cally regulates the flow of water
through the heater core. The capil
lary tube is located in the plenum
chamber Fig. 11. The action of the
thermostat valve is regulated by the
temperature control lever left lever
in the heater control lever Fig. 12.
The thermostat controls the flow of
hot water from completely off to
full on.
AIR FLOW CONTROL

The right hand lever Fig. 12 con
trols two air valves. When the control
lever is at the OFF position, the de
froster outlets are closed Fig. 6, and
vacuum is applied to a vacuum-oper
ated solenoid closing the inlet to the
blower. Both air vent knobs, may now
be operated to control unheated fresh
air entering the passenger compart
ment. The left control knob is in the
left end of the instrument panel. The
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FRESH AIR
BLOWER DOOR CLOSED WITH
INLET
CONTROL AT OFF OPEN AT
HEAT AND DEFROST
HEATER
CORE

10-15
REPLACEMENT
The fresh air heater consists of a
heater core and valve assembly,
motor and blower assembly, heater
control units, air distributing plenum,
defroster tubes and nozzles, air vent
assemblies, and controls. Individual
units of the heating system can be re
moved if service is required. Fig. 7
shows the heater hose connections
on the engine.
HEATER BLOWER MOTOR

PUSHED IN
Kill 1-C

FIG. 6-Heater Air Flow

The heater blower motor is acces
sible from the engine compartment.
Remove the blower cover plate. Re
move the blower retaining screws,
disconnect the motor wire and re
move the blower assembly.
HEATER CORE

1. Drain the engine coolant. Dis
connect the heater hoses at the dash
panel.
2. Remove the instrument panel
end covers, lower extension pad and
mouldings and trim, the heater front
cover, and the thermostat valve ac
cess coverplate.
3. Disconnect the thermostat wat
er valve control cable.
4. Remove the heater core retain
ing screws and remove the heater
core Fig. 8.

FIG. 7-Heater Hose Connections
right control knob is under the right
end of the instrument panel.
When the right control lever is
placed at the HEAT position, vacuum
is cut off from the vacuum solenoii.
opening the inlet to the blower. When
the right air vent knob is pushed in
fresh air is forced through the heater
core and through the heat outlets on

both sides of the tunnel. The blower
may be operated to assist the air flow.
Movement of the lever to the DI
FROST position closes the plenum
outlets and opens the defroster out
lets Fig. 6. This allows the blower
to force outside air, heated or cool.
across the windshield for defrosting
or moisture removal.
The distribution of air between
the defroster and the plenum chain.

ber is regulated by the position of
the control lever between HEAT and
DEFROST.
The center lever controls three
speed ranges for the blower fan by
means of a switch and two resistors.
An air distributor plenum cham
ber contains two major outlets that
serve as nozzles to direct the air
downward to the floor. The air then
flows under the front seat and circu
lates through the entire passenger
compartment.
When the control lever is at the
HEAT or DEFROST position, it may
be necessary to open a ventilator or
window slightly to allow complete
circulation of the outside air through
the passenger compartment.

5. Transfer the water control
valve from the old core to the new
core.
6. After installing the new core,
check the heater operation before
installing the heater cover and trim
panels.

K1251-A

FIG. 8-Heater Core Removal
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TO VACUUM
VALVE ON HEATER
CONTROL

HEATER
ESISTOR
G.APOSTO

OTHER
CIRCUITS
K12 14-B

FIG. 9-Heater Motor Current
Draw Test
TESTS AND ADJUSTMENTS
HEATER CURRENT DRAW TEST

Connect a 0.50 ammeter as shown
in Fig. 9. The blower motor will op
erate independently of the control
switch, and the current draw of the
motor will be indicated on the am
meter. Normal current draw should
be 6 to 8 amperes.
HEATER CONTROL ADJUSTMENT

The left lever of the heater con
trol assembly is connected to the
thermostat on the heater Figs. 10
and 11. Remove the access door on
the bottom of the heater Fig. 11,
loosen the cable clamp on the
thermostat assembly and position the
cable so that the thermostat valve
is in the closed position a4l the way
forward, Fig. 11, when the tempera
ture lever is 1/8 tO 3t inch from the
left end of the slot Fig. 12. Tighten
the clamp.
The right lever of the heater con
trol assembly is connected to the de
froster air valve and also controls the
heater inlet door vacuum solenoid
Figs. 10 and 13.
Move the right lever all the way
to the left. Adjust the defroster cable
at the control head Fig. 10, so that
the defroster valve lever is all the
way to the right Fig. 13.
Adjustment of the vacuum sole
noid that actuates the heater blower

FIG. 11 -Heater Thermostat
Adjustment
inlet door must be done with the
heater assembly removed from the
vehicle. Adjust the solenoid Fig. 14,
so that the pre-load notch in the sole
noid arm is flush with the front face
of the solenoid, no vacuum applied.
To test the vacuum solenoid ad
justment, set the right control lever
at the OFF position. Turn the blower
on. Start the engine. No air should
come out of the heater outlets. If air
does come out of the outlets, either
the door is not completely closed or
no vacuum has been applied to the
solenoid.

FIG. 14-Blower Door Vacuum
Solenoid Adjustment
COWL AIR INLET VALVE ADJUSTMENT

Push the right air control knob
under the right side of the instru
ment panel, MG inch from being
seated. Adjust the Bowden cable
Fig. 15, so that the air valve con
trol arm is all the way down. The
left cowl air valve is adjusted so that
the valve is closed when the knob is
1/io inch from being seated. The con
trol knob for the left air valve is
located in the end of the instrument
panel.

-=.-----.==---------‘.e
i*i

-/

AIR INLET FROM COWL

5414011

K1116-B

FIG. 12-Heater Control Lever
Adjustment

TO VACUUM SOLENOID
THERMOSTAT White Stripe Hose DEFROSTER
VALVE TO VACUUM SUPPLY AIR VALVE
CABLE
Black Hose
I
PILOT LIGHT _"S*
WIRES

T

BLOWER
SWITCH

4K1 118-B
FIG. lO-Blower Switch Removal

FIG. 13-Defroster Air Valve
Adjustment

AIR OUTLET TO
PASSENGER COMPARTMENT

FIG.

K1 117-B

15-Cowl Air Inlet Valve
Adjustment
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AIR CONDITIONING TROUBLE DIAGNOSIS

The trouble shooting procedures
for the air conditioner have been st

up assuming that the test gauges used
are accurate and that the manifold

valves are in good condition.

AIR CONDITIONING TROUBLE DIAGNOSIS GUIDE

NO COOLING

INSUFFICIENT COOLING

INTERMITTENT COOLING

BLOWER SYSTEM

REFRIGERATION SYSTEM

Check the following:
1. Blower operation.
2. Electrical circuits page 10-18.
3. Air valve adjustments page
I0-21.

1. Compressor clutch operation
page 10-19.
2. Loss of refrigerant. Visually inspect fusible plug, check condenser
for stone damage and sight glass for
bubbles page 10-23.
3. System pressures
incorrect
page 10-25.

1. Insufficient refrigerant sight
glass page 10-23.
2. Clogged condenser.
3. Air valves misadjusted ]page
10-21.

4. Body opening air leakage.
5. System pressures
incorrect
page 10-25.

BLOWER SYSTEM

REFRIGERATION SYSTEM

1. Electrical circuits page 10-18.
Circuit breaker, blower switch, blower motor.

1. Compressor clutch and thermo
static switch electrical circuit Fig. 2.
2. System
page 10-25.

fl

pressures

incorrect

OPERATION

AIR CONDITIONING SYSTEM
The cooling portion of the Select
Aire Conditioner uses a receiver and
expansion valve, an evaporator a
compressor, and a condenser. These
parts are the standard units which
are used in any air cooling system.
Besides these major cooling compon
ents, the SelectAire Conditioner unit
uses a liquid sight glass, an oil separ
ator integral with the compressor,
a cooling unit thermostatic switch, a
heater water shut-off valve, a heater

core, a blower assembly, a control
unit and the necessary connecting
wires, ducts and hoses.
Fig. 1 shows the entire Select
Aire cooling system in schematic
form. Arrows indicate the direction
of refrigerant flow. Fig. 2 shows the
electrical control circuits.

RECEIVER UNIT
The air cooling system stores the
liquid Refrigerant-12 under pressure
in a combination receiver and dehy

drator Fig. 1. The pressure in the
receiver during operation varies from
about 80 to 300 psi pounds per
square inch, depending on the sur
rounding air temperature and com
pressor speed. The receiver and con
denser come charged and marked
with the total weight, so that any leak
can be detected before assembly.
The dehydrator serves the purpose
of removing any traces of moisture
that may have accumulated in the
system. Even small amounts of mois
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EVAPORATOR.

COMPRESSOR

SIGHT GLASS AND
QUICK DISCONNECT

HIGH PRESSURE LIQUID
LOW PRESSURE LIQUID
HIGH PRESSURE GAS
LOW PRESSURE GAS
CONDENSER
Kl 119-B

EVAPORATOR UNIT
When the cooling system is in op
eration, the liquid Refrigerant-12
flows from the combination receiver
and dehydrator unit through a flex-

ible hose to the evaporator cooling
unit Fig. 1, where it is allowed to
evaporate at a reduced pressure. The
evaporator is mounted on the engine
compartment side of the dash.

EXPANSION VALVE

COMPRESSOR UNIT

The rate of refrigerant evaporation
is controlled by an expansion valve
Fig. 1 which allows only enough
refrigerant to flow into the evapora
tor to keep the evaporator operating
STARTER RELAY

NEUTRAL
SAFETY RELAY

LIQUID SIGHT GLASS
A liquid sight glass is mounted in
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 system.
Foam, seen in the sight glass while
the compressor is operating, is an in
dication of loss of refrigerant.

FIG. 1 -SelectAire Air Cooling System
ture will cause an air cooling unit
to malfunction. A fusible plug is
screwed into the side of the receiver
Fig. 1. This will release the refriger
ant when the refrigerant temperature
exceeds 23 1°F.

efficiently, depending on its heat load.
The expansion valve consists of
the valve and a temperature sensing
capillary tube and bulb Fig. 1. The
bulb is clamped to the outlet pipe of
the evaporator. Thus, the operation
of the valve is controlled by the tem
perature of the evaporated liquid at
the point where it leaves the evapora
tor or cooling unit. An equalizer con
nection at the equalizer outlet ap
plies evaporator outlet pressure to
one side of the valve diaphragm.
Thus, the valve is controlled by both
evaporator outlet temperature and
outlet pressure.
The restricting effort of the expan
sion valve at the evaporator causes a
low side pressure of 12-50 psi, de
pending on the surrounding air tem
perature and compressor speed.

The evaporator refrigerant leaving
the evaporator, now in the form of a
gas at a pressure of 12-50 psi, is
pumped by the compressor Fig. 4.
located on the engine, into the top of
the condenser. The condenser is lo
cated in front of the radiator.
The compressor maintains a high
side pressure of from 80 to 300 psi,
depending on the surrounding air
temperature and compressor speed.
As the now heated and compressed
refrigerant gas flows down through
the condenser, it is cooled by air pass
ing between the sections of the con
denser, and the cooled, compressed
refrigerant gas condenses to liquid

FOR MODEL 85

FIG. 2-SelectAire Electrical Control System

FIG.

3-Sight Glass
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SLIP RING
S
B!"

CONNECTION TO
THERMOSTATIC SWITCI

FIG. 4-Magnetic Clutch
refrigerant which then flows back
into the receiver.

MAGNETIC CLUTCH
It is necessary to control

the

amount of cooling that the system
produces. To accomplish this, the
compressor is cut in and out of oper
ation by the use of a magnetic clutch
pulley mounted on the compressor
crankshaft Fig. 4. The magnetic
clutch is controlled by a thermostatic
switch Fig. 5, which has its tem
perature sensing tube inserted in the
fins of the evaporator core.

clutch electrical circuit disconnecting
the compressor from the engine. Re
frigerant continues to flow until the
high and low pressures equalize.
When the temperature of the evap
orator rises to the upper limit at
which the thermostatic switch is set,
the thermostatic switch closes and
energizes the magnetic clutch. This
connects the compressor to the en
gine and cooling action begins again.
When the ignition switch is off, or
the cooling control which operates
the thermostatic switch Fig. 6, is in
the off position, the magnetic clutch is
not energized, and the cooling system
can not operate.
When the ignition switch is ON
engine running, and the cooling
control is in the cooling range, the
magnetic clutch is energized, the
compressor is connected to the en
gine and the cooling system is in
operation.
The thermostatic switch may be
adjusted to maintain an average
evaporator temperature of from 30°60°F. ‘I’he thermostatic switch oper
ating differential temperature at any
one setting is 60°F. The switch is con
trolled by the cooling control Fig.
6. The further to the right that the
control is moved, the cooler the set
ting of the thermostatic switch.

SERVICE VALVES

THERMOSTATIC SWITCH
The thermostatic switch Fig. S,
controls the operation of the com
pressor by controlling the compressor
magnetic clutch. The temperature
sensing tube of the switch is placed
in contact with the evaporator fins.
When the temperature of the evapo
rator becomes too cold, the thermo
static switch opens the magnetic

The service valves on the compres
sor are used to test and service the
cooling system Fig. 1. The high
pressure service valve, mounted at
the outlet to the compressor, allows
access to the high pressure side of
the system for attaching a pressure
gauge, or a servicing hose.
The low pressure valve, mounted
at the inlet to the compressor, allows
access to the low pressure side 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 compressor during compressor
service.

CONTROL OPERATION
The operating controls for the
SelectAire Conditioner consist of the
control panel, the instrument panel
air outlet register assembly Fig. 6,
the right and left inlet air vent con
trols, and the fast idle control.
CONTROL PANEL

The SelectAire control Fig. 6, is
mounted directly below the instru
ment panel on the tunnel.
The left control lever operates the
heater thermostat water valve. When
the lever is at LO, the water valve is
closed. When the lever is all the way
to the right, the valve is wide open.
Positions between these extremes will
provide air temperatures anywhere
between maximum and minimum.
The right control lever operates
various air valves through the use of
four vacuum-operated solenoids and
a Bowden cable. When the right lever
is at the OFF position, vacuum is ap
plied to all the vacuum solenoids.
This closes the outlet door to the
heater core and opens the recirculat
ing door, closes both toeboard heat
doors, and opens the cooling outlet
register door Fig. 7. The unit is then
ready for cooling.
When the right lever is at the
HEAT position, vacuum is cut off
from all of the solenoids. This opens
the outlet door to the heater core and
closes the recirculating door, opens
both toeboard heat doors, and closes
the cooling outlet register door. The
unit is then ready for heating.
When the right lever is at the DE
FROST position, vacuum is applied
to both toeboard heat door solenoids,
closing the doors. This allows maxi
mum air flow for defrosting. At the
same time the lever actuates the de
froster air valve, opening the defrost
er outlets.
The left and right cowl air vent in
lets are opened and closed by two
knobs. The left control knob is in the
left end of the instrument panel. The
right control is under the right end of
the instrument panel.
COOLING CONTROL SETTINGS

THERMOSTATIC CONTROL
SWITCH
ARM

FIG.

K 1077-B

5-Thermostatic Switch

FIG. 6-Control Panel

1. Move the left control lever to
LO.
2. Move the right control lever to
OFF.
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3. Push both air vent controls in.
4. Set the FAN lever for the air
velocity desired.
5. Set the cooling thermostat con
trol lever at the center of the cooling
air outlet to the desired amount of
cooling.
HEATING CONTROL SETTINGS

WITH CONTROL LEVER
AT OFF.
OPEN WITH
LEVER AT HEAT
OR DEFROST.

RIGHT AIR HANDLE
PUSHED IN.
OPEN TO
PASSENGER
COMPARTMENT
WITH HANDLE
PULLED OUT.

* TOEBOARD HEAT OUTLETS
CLOSED WITH CONTROL LEVER AT OFF.
OPEN WITH LEVER AT HEAT OR DEFROST.

FRESH AIR
INLET
TO PASSENGER
COMPARTMENT

1. Move the left control lever to
the temperature desired.
2. Move the right control lever to
the HEAT position.
3. Push both air vent controls in.
4. Set the cooling thermostat con
trol lever to OFF.
With this arrangement the move
ment of the car on the road will force
heated air into the car interior. If ad
ditional air volume is required the fan
switch may be turned on.
The control lever labeled FAN
Fig. 6 operates the blower motor
through a four position switch for
OFF, low 1, medium 2, and high
3, speed.
For defrosting action, the controls
are set the same as for heating action
except that the right control is moved
from the HEAT to the DEFROST
position.
AIR OUTLETS

TEMP ERATiJR23

H"EFROST
-

IL

wit

K1046-B

FIG. 1-Air Valves and Air Flow

0

The SelectAire outlets Fig. 6, are
mounted in the center of the instru
ment panel. Five thumb operated
wheels direct two streams of air in
various directions.

MAINTENANCE AND TEST PROCEDURES

SAFETY PRECAUTIONS
The refrigerant used in the Ford
air conditioner systems is Refriger
ant-12. Refrigerant-12 is nonexplo
sive, noninflammable, noncorrosive,
has practically no odor, and is heavier
than air. Although it is classified as a
safe refrigerant, certain precautions
must be observed to protect the parts
involved and the person who is work
ing on the unit.
Use only Refrigerant-12 in the
SelectAire Conditioner.
Liquid Refrigerant-12, at normal
atmospheric pressures and tempera
tures, evaporates so quickly that it
tends to freeze anything that it con
tacts. For this reason, extreme care
must be taken to prevent any liquid
refrigerant from coming in contact
with the skin and especially the eyes.

Refrigerant-12 is readily absorbed
by most types of oil. It is therefore
recommended that a bottle of sterile
mineral oil and a quantity of weak
boric acid solution be kept nearby
when servicing the air conditioning
system. Should any liquid refrigerant
get into the eyes, use a few drops of
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 refrigerat
ing system.
The Refrigerant-12 in the system
is always under pressure. Because the
system is tightly sealed, heat applied
to any part would cause this pressure
to 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 immediate area of, any part
of the air cooling system or refriger
ant supply tank, while they are closed
to the atmosphere whether ifiled with
refrigerant or not.
The liquid refrigerant evaporates
so rapidly that the resulting refriger
ant gas will displace the air surround
ing the area where the refrigerant is
released. To prevent possible suffo
cation in enclosed areas, always dis
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 undercoated, make certain that the under-
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coating does not plug the evaporator
drain tubes.
Although Refrigerant- 12 gas, Ut
der normal conditions, is non pt
sonous, the discharge of refrigerant
gas near an open flame can produt..e
a very poisonous gas. This gas ‘All1
also attack all bright metal surfaces
This poisonous gas is generated n
small quantities when the flame-tx pe
leak detector is used. Avoid inhaling
the fumes from the leak detect’r
Make certain that Refrigerant-12 is
both stored and installed in accord
ance with all state and local ordi
nances.
When admitting Refrigerant-I 2 -as
into the cooling unit, always keep he
tank in an upright position. If he
tank is on its side or upside do". n,
liquid Refrigerant-12 will enter e
system and damage the compress ‘r
When checking the refrigeration
system in surrounding air tempera
tures above 90°F., set the controls for
fast idle as prolonged engine idle will
result in excessively high compres.or
pressures.

MAINTENANCE AND
ADJUSTMENTS
MAINTENANCE

The amount of Refrigerant-I in
an air cooling system is importaf 11
maximum efficiency of the systen is
to be obtained. Check the Refriger
ant-l2 at the beginning of each oper
ating season.
A check of the refrigerant ma h
made by observing the liquid sght
glass Fig. 3. Observe the refriger
ant flow for a minute with the engine
running at 1500 rpm, and the cooling
control lever at the maximum cooling
position. If no foam appears in the
liquid behind the glass, it may bs as
sumed that there is enough refnger.
ant in the system, providing that the
cooling system is in working order If
foam does appear. add Refrigerdnt
12 to the system until the bubbles Jis
appear, then add an add itiona 1/2
pound of refrigerant.
Compressor Oil Level Check.
Under normal conditions, when the
air cooling system is operating satis
factorily, the compressor oil evel
need not be checked. There is no
place for the oil to go except inside
the sealed system. When the c
is
first started, some of the oil w i he
pumped into the rest of the sv.iern
After 15 minutes of operation lost
of the oil is returned t’. the
n
pressor crankcase.

-
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-S
FIG. 8-Oil Level Check

11095-C

Check the compressor oil level
only if a portion of the refrigerant
system is being replaced, or if there
was a leak in the system and the re
frigerant is being replaced.

so that the dip rod will clear the
crankshaft. If additional oil is needed
in the compressor, add Suniso 5-G,
or Capella D refrigerant compressor
oil, or equivalent.
When checking the oil level of the
York compressor, it will be necessary
to bend the dipstick into a slight curve
in order to reach the bottom of the
compressor.
If more than ¾ inch of oil is in
dicated, as might happen if a new
compressor is installed and oil al
ready in the system is pumped back
to the compressor, draw out the ex
cess oil until the proper quantity is
indicated.
Replace the oil filler plug, then
evacuate and connect the compressor
back into the system. Be sure to check
the compressor filler opening for
leaks.

Check the oil after the system has
been charged and has been operating
at an engine speed of 1500 rpm for
15 minutes in 60°F. surrounding air
temperature or above, and with the
compressor mounted on the engine.
Turn off the engine, and isolate the
compressor. Remove the oil filler plug
from the compressor Fig. 8, insert
a flattened 1/8-inch diameter rod in
the oil filler hole until it bottoms. The
rod should show ¾ inch of oil. This
is equivalent to 9 ounces of oil. It
may be necessary to rotate the com
pressor crankshaft slightly by hand

...

ADJUSTMENTS

Efficient operation of the Select
Aire Conditioner is dependent upon
proper adjustment of the control
cables. Make a check of the adjust
ment of all controls whenever the
evaporator or control panel has been
removed.
Control Cable Adjustments. The
left lever of the heater control as
sembly Fig. 6, is connected to the
thermostat on the heater. Adjust this
cable at the thermostat as indicated
in the heater section Page 10-16.
The right lever is connected to the
defroster air valve and also controls

TO HEATER CORE OUTLET DOOR AND COOLING
OUTLET REGISTER DOOR VACUUM SOLENOIDS
White Stripe
HEATER THERMOSTAT
CABLE

TO TOEBOARD

DEFROSTER

11252-A

FIG. 9-Control Head Cable Attachments
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able actuating arm. To check this ad
justment, turn on the blower. Air
should come out of the toeboard
openings. No air should come out of
these openings with vacuum applied
control lever at the DEFROST posi
tion.
Fresh Air Vent. Adjust both the
right and left fresh air vents as out
lined in the heater section, page
10-16.

i

r
OUTLET DOOR

FIG.

-.

K1253.A

lO-Cooling Outlet Solenoid

Adjustment

FIG.

11255-A

FIG.

12-Toeboard Heat Door

Solenoid Adjustment

all of the vacuum solenoids. There
is no adjustment of the vacuum valve
on the control head.
Move the right lever all the way to
the left. Adjust the cable at the con
trol head Fig. 9, 50 that the defroster
outlets are closed. Check this adjust
ment by turning on the blower and
making certain that no air is coming
out of the defroster outlets.
Vacuum Solenoid Adjustments.
The 4 vacuum-solenoid operated air
doors are adjusted at each vacuum
solenoid. Make the adjustments of
these air doors with the engine not
running vacuum not applied.
Adjust the cooling outlet register
door vacuum solenoid Fig. 10 so
that the outlet door is closed actuat
ing crank maximum counterclock
wise, and the preload notch in the
solenoid arm is flush with the front
face of the solenoid. In the vacuum
applied position this door should be
wide open.

RECIRCULATING
GRILLE OPENING

Thermostatic Switch Adjustment.
The thermostatic switch Fig. 13, is
controlled by a lever in the center of
the air outlet register Fig. 6. Set the
lever at the OFF position. Adjust the
Bowden cable at the switch so that
the switch lever is at the bottom posi
tion Fig. 13. With the switch lever
in this position, also adjust the fast
idle switch adjusting screw insert Fig.
13 so that the switch is open.

Adjust the heater core outlet door
vacuum solenoid Fig. 11, so that
the door to the heater core is open
actuating crank maximum counter
clockwise, and with the preload
notch in the solenoid arm flush with
the front face of the solenoid. In the
vacuum applied position this door
should open the recirculating grille
opening.
Adjust each toeboard heat door
solenoid Figs. 5 and 12, so that the
toeboard doors are open and the pre
load notch in the solenoid arm is flush
with the front face of the solenoid.
On the left hand toeboard heat door,
the adjustment is made at the adjust-

Compressor Belt Adjustment. Ad
just the belt tension to specifications.
Use tool T62L-8620-A.
If the belt deflection is incorrect,
make a belt adjustment. Loosen the
four mounting bolts, slide the com
pressor toward the outside of the car,
then tighten the mounting bolts. Re
check the adjustment for proper de
flection.

TEST PROCEDURES
Before making any tests or work
ing on the air conditioning system, be

.

VACUUM SOLENOID
11254-A

11-Heater Core Outlet Door

Solenoid Adjustment

Ki 279-A

FIG.

13-Thermostatic Switch Adjustment
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HIGH PRESSURE VALVE

HIGH PRESSURE VALVE

LOW PRESSURE VALVE

FIG.

14-Closing Service Valve Gauge Ports

sure to read the safety precautions
given on page 11-20.
To perform the test procedures
test manifold and gauge set with con
necting hoses, a refrigeration ratchet
wrench, a tank of Refrigerant 2
50-pound tank or 1-pound cans a
suitable scale for weighing the Refrg
erant-12 tank, a leak detector, a ther
mometer, a plug and cap set. and
safety goggles are required
MANIFOLD GAUGE SET INSTALLATION

Remove the service valve stem
covers and make sure that both ser
vice valves are at the maximum
counterclockwise position Fig. 1
Remove the service valve gauge port
covers, and attach the flexible hoses to
the gauge ports, to a vacuum pump
and to a tank of Refrigerant-I 2 Fig.
15. Turn both manifold gauge valves
to the maximum clockwise position
Fig. 16 and close the vacuum pump
valve. The manifold valves are so ar
ranged that when they are in the max
imum clockwise or closed position,
the center manifold connection is
shut off from the gauges, but the

gauges continue to read the pressures
in their respective hoses.
TESTING FOR REFRIGERANT CHARGE
WITH SIGHT GLASS

Foam in the sight glass indicates
an undercharge of refrigerant. When
observing the sight glass for foam,
run the engine at 1500 rpm with the
thermostatic switch control lever set
for maximum cooling, and the blower
on high.
When foam is observed in the sight
glass, check the system for leaks, re
pair if necessary and charge the sys
tem with the proper amount of Re
frigerant-l 2.
No foam in the sight glass will in
dicate either a full charge of a com
plete loss of refrigerant. Clean the
sight glass top and bottom, arid place
a light to one side of it.
[f the system is fully charged, the
sight glass will be perfectly clear and
have a tendency to magnify objects
placed beneath it. If the system is
completely empty of refrigerant, the
sight glass will look oily and will not
be as clear as when refrigerant is flow
ing through it.
When the compressor is not oper
ating and when the system is com
pletely charged, an occasional large
bubble of Refrigerant- 12 vapor will
normally be seen in the sight glass.
Under conditions of extremely
high temperatures occasional foam
or bubbles may appear.

LC

FIG.

1 6-Manifold Valves

clockwise position. This opens the
system to tank pressure. Check all
connections and the compressor shaft
seal for leaks, using a flame type leak
detector Fig. 17. Follow the direc
tions with the leak detector. The
smaller the flame the more sensitive
it is to leaks. Therefore, to insure ac
curate leak indication, keep the flame
as small as possible. Hold the open
end of the hose at each suspected leak
point for 2 or 3 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 manifold gauge
set and hoses for leaks as well as the
rest of the system.
if the surrounding air is per
meated with refrigerant gas, the leak
detector will indicate this gas all the
time. Good ventilation is necessary
to prevent this situation. A fan, even
in a well ventilated area, is very help
ful in removing small traces of re
frigerant vapor.
DISCHARGING THE SYSTEM

Discharge the refrigerant from the
system before replacing any part of
the system, except the compressor.
To discharge the system, connect
the manifold gauge set to the system
Fig. 15. Do not connect the mani

CHECKING FOR LEAKS

FIG. 15-Manifold
Attached to System

Gauge

Attach the manifold gauge set Fig.
15. Leave both manifoldi gauge
valves at the maximum clockwise
position Fig. 16. Set both service
valves at the center position. Both
gauges should now show approxi
mately 60 to 80 pounds pressure at
75°F. If very little or no pressure is
indicated, leave the vacuum pump
valve closed, open the Refrigerant-12
tank valve, and set the low pressure
manifold gauge valve to the counter-

Ar:

FIG. li-Using Leak Detector
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fold center connection hoses to the
Refrigerant-i 2 tank, or vacuum
pump. Place the open end of these
hoses in a garage exhaust outlet. Set
the high pressure manifold gauge
valve at the maximum counterclock
wise or open position. Open the high
pressure service valve a slight amount
Fig. 18, and allow the refrigerant
to discharge slowly from the system.
Do not allow the refrigerant to
rush out, as the oil in the compressor
will be forced out along with it.
CHARGING THE SYSTEM

The procedure for charging de
pends on whether a partial charge or
a complete charge is being made.
When a complete charge is being
made, check for leaks first, then re
lease the pressure and evacuate the
system.
Evacuating the System. Attach the
manifold gauge set, a tank of Refrig
erant-12 and a vacuum pump to the
system Fig. 15. Make certain that
the Refrigerant-12 tank valve is
tightly closed. Set both service valves
to the mid-position. Open both mani
fold valves Fig. 16. Release any
pressure in the system. Open the vac
uum pump valve and run the pump
until the low pressure gauge reads at
least 25 inches, and as close to 30
inches of vacuum as possible. Con
tinue vacuum pump operation for 20
to 30 minutes to boil any moisture
out of the system. Close the pump
valve. Turn off the pump.
Making a Partial Charge. Attach
the manifold gauge set Fig. 15.
Open both manifold valves Fig. 16.
Close the vacuum pump valve. Open
the Refrigerant-12 tank valve. Purge
the air from the high pressure hose by
loosening the high pressure hose at
the service valve, for a few seconds.
Tighten the connections and set the
high pressure manifold gauge valve
at the maximum clockwise position.
Loosen the low pressure gauge hose
slightly at the low pressure service
valve, for a few seconds, to purge the
air from the hose. Tighten the con
nection. Set both service valves at
the center position.
Run the engine at 1500 rpm with
all controls at the maximum cold po
sition. Charge the system until all
foam disappears from the sight glass,
then add ½ pound of Refrigerant-12.
Shut the Refrigerant-12 tank valve.
It may be necessary to place the
Refrigerant-12 tank in a container
of hot water at about 150°F. to force
the gas from the tank during charg

ing. Never heat the Refrigerant-12
tank with a torch. A dangerous ex
plosion may result.
Set both service valves at the maxi
mum counterclockwise position Fig.
14. Remove the gauge set, and cap
the service valve gauge ports and
valve stems.
Making a Complete Charge. Check
for leaks first, then evacuate the sys
tem. 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 counterclockwise or open posi
tion Fig. 16. Set the high pressure
manifold gauge valve at the maxi
mum clockwise or closed position
Fig. 16. Set all controls to the max
imum cold position.
CHARGING FROM LARGE
CONTAINERS. Open the Refrig
erant-12 tank valve. Run the engine
at 1500 rpm. Weigh 2¾ pounds of
Refrigerant-12 into the system. Dur
ing the charging, the high pressure
may build up to an excessive value.
This can be caused by an overcharge
of refrigerant, or an overheated en
gine, in combination with high sur
rounding temperatures. Never allow
the high pressure to exceed 240
pounds. Stop the engine, determine
the cause, and correct it.
CHARGING FROM SMALL
CONTAINERS. Refrigerant - 12 is
available in 1 pound cans. A scale
is not necessary if these small con
tainers are used instead of a tank.
Attach the hose, that would nor
mally go to the large tank Fig. 15,
to the special valve that is provided
for the small cans. Close the valve
maximum clockwise position and
follow the procedure for leak testing,
evacuating and charging the system
as previously given.
For charging, attach a 1-pound can
of Refrigerant- 12 to 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, attach
a new one, and open the valve again.
Use 3 full cans. As each can contains
15 ounces, this would amount to 45
ounces of Refrigerant-12.
After the proper charge has been
made, close the Refrigerant-12 tank
valve, and check the system pressures
for proper operation. Set both serv
ice valves at the maximum counter
clockwise position Fig. 14. Remove
the gauge set, and cap the service
valve gauge ports and valve stems.

CHECKING SYSTEM PRESSURES

The pressures developed on the
high pressure and low pressure side
of the compressor indicate whether
or not the system is operating prop
erly.
Attach the manifold gauge set Fig.
15. It will not be necessary to attach
the Refrigerant-12 tank unless refrig
erant is to be added to the system.
Set both manifold gauge valves at
the maximum clockwise, or closed,
position Fig. 16. Set both service
valves at the center position. Run the
engine at 1500 rpm. Set all controls
at the maximum cooling position.
The actual pressure indicated on the
gauges will depend on the tempera
ture of the surrounding air and the
humidity. Higher air temperatures
along with low humidity, will give
higher system pressures. The figures
given are for an ambient surround
ing air temperature of 75° F., 50%
relative humidity.
The low pressure gauge should
indicate a pressure of from 12-50
psi at 75°F. The high pressure gauge
should indicate a pressure 6 or 7
times the low pressure or 80-300 psi.
At idle speed and a surrounding air
temperature of 100°-110° F., the
high pressure may go as high as 300
pounds or more. If it becomes neces
sary to operate the air conditioner un
der these conditions, keep the high
pressure down with a fan directed at
the condenser and radiator.
Table 1 shows the temperature
pressure relationships for Refriger
ant-12. These are the pressures that
would occur at the temperatures in
dicated when the system is not in
operation. The temperature is the ac
tual internal temperature of the re
frigerant gas.
When the system is in operation,
the internal pressures vary from point
to point even though the 2 points
in question may be close together
and both on the high or low pres
sure side of the system. Under opera
ting conditions it is very difficult to
accurately measure the internal re
frigerant gas temperature. Because of
these facts. Table 1 should be used
only as a general indication of what
the pressures should be at surround
ing air temperatures.
CHECKING MANIFOLD GAUGE
ACCURACY

The data given in Table 1 may be
used to check the accuracy of the
manifold gauges. The gauges should
read zero when they are open to at-
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TABLE i-Refrigerant-i 2 Temperature-Pressure Relationships
Gas
Temperature
° F.

Gas
Pressure
psi

-10

4.5

5

68

70

70.1

0

9.2

75

76.9

5

11.9

80

84.1

10

14.7

85

91.7

17.7

90

99.6

95

108.1

100

116.9

105

126.2

-

15

-

20

Gas
Temperature
° F.
-.

21.1
--

25

--*----------

246
---.----

.----------

28.5

30
----..-.-.-

Gas
Pressure
psi

---

+-,.---------.

35

2.6

110

136.0

40

37.0

115

146.5

45

41.7

12

157.1

50

46.7

125

168.4

55

S20

130

180.2

60

57.7

135

192.6

63.7

140

205.5

65

-

mospheric pressure, and should read
the gas pressure corresponding to the
temperature of a Refrigerant- 12 con
tainer, when connected to the con
tainer.
Make certain that the temperature
used is the actual temperature of the
Refrigerant- 12 container. If the con
tainer has been sitting overnight in
a room and the room temperature
has been constant during this time,
the temperature of the room may he
used to determine the pressure.
INTERPRETING ABNORMAL SYSTEM
PRESSURES

Low Pressure Below Normal, High
Pressure Normal. These pressures
indicate a restriction between the re
ceiver and the expansion valve or be
tween the expansion valve and the
low pressure service valve. If the low
pressure is actually a vacuum, the ex
pansion valve is probably closed
tightly. Shut the system down and
allow it to warm to room tempera
ture. Start the engine and if the evap
orator will now become cool, the ex
pansion valve was frozen because of
moisture in the system. Release the
refrigerant, replace the dryer-receiver
assembly, check for leaks, then evac
uate and charge the system.
Whenever the system has been

opened 3 times the receiver dryer
should be replaced as a precaution
against internal icing of the expan
sion valve.
Check the system between the re
ceiver outlet and the low pressure
service valve for restrictions, by feel
ing all of the connections and com
ponents. Any portion that is cold to
the touch or that frosts up, with the
pressures as indicated here, is re
stricting the refrigerant flow.
Low Pressure Above Normal, High
Pressure Normal. Observe both pres
sure gauges. If the low pressure is
above normal 12-50 pounds and
the high pressure is at or near nor
mal 80-300 pounds, the expansion
valve is not operating properly. This
condition may cause the compressor
to receive slugs of liquid and thus to
be very noisy. Also, the suction side
of the compressor and the crankcase
and head will be colder than normal
and will "frost up."
The expansion valve will allow too
much liquid refrigerant to flow to
the compressor if it is defective or,
if the temperature sensing element
is not making close contact with the
evaporator outlet pipe. Make sure
that the element is securely cLamped
to the outlet pipe, and properly cov
ered.
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High Pressure Below Normal, Low
Pressure Above Normal. If the 2
pressures are equal or within 30
pounds of each other, the compressor
may be defective. Perform a compres
sor volumetric efficiency test. Repair
or replace the compressor as needed.
High Pressure Above Normal.
High compressor head pressures are
caused by an overcharge of refrig
erant, condenser air passages clogged,
a restriction between the condenser
inlet and the receiver, or high sur
rounding air temperatures. High
head pressures are generally evi
denced by a noisy compressor.
Discharge excess refrigerant until
foam is seen in the sight glass sys
tem operating at 1500 engine rpm,
then add ½ pound of refrigerant.
COMPRESSOR VOLUMETRIC
EFFICIENCY TEST

Malfunction of the compressor
can be isolated by checking the com
pressor volumetric efficiency with a
special tool. Make the test with the
car in a clean dry atmosphere.
Run the engine at 1500 rpm with
all controls at maximum cooling for
at least 10 minutes. Adjust the en
gine idle with a tachometer to ex
actly 515 rpm with the compressor
clutch engaged. Turn the engine off
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 compres
sor to escape.
Attach the special tool calibrated
orifice with gauge attached to the
high pressure service valve gauge
port Fig. 19. Start the engine. En
gage the magnetic clutch for 15 sec
ond intervals, by moving the cooling
control from the OFF position to
the maximum cooling position, and
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 compressor will bring the
pressure to 200 psi in 15 seconds. If
the pressure does not come up to 200
psi, in 15 seconds, clean the com
pressor intake screen. If the intake
screen is clean, remove and inspect
the valve plate. Most of the failures
to come up to the 200 psi specifica
tion will be caused by small foreign
particles under the valve plate leaves
or a defective valve plate. Clean the
valve plate and assemble it to the
compressor using new gaskets. If
this does not effect a cure, replace the
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LOW PRESSURE VALVE

HIGH PRESSURE VALVE

Ki 33-B

F 1G. i8-Opening Service Valve Gauge Ports
valve plate or the compressor as re
quired.
If no further work is to be done on
the system after making the volu
metric efficiency test, disconnect the
orifice tool and gauge, evacuate the
compressor and connect it back into
the system.
CHECKING SYSTEM TEMPERATURES

A good indication may be had of
overall cooling system operation by
measuring the outlet air tempera
ture.
Set all controls for maximum cool
ing. Place the stem of the thermo
meter through the outlet air vent as
far as it will go. Run the engine at
1500 rpm. Turn the blower switch
to high.
The thermometer should indicate
a temperature of approximately 40°50°F. at high blower and maximum
cooling with the system cycling.

D

THERMOSTATIC SWITCH TEST

The switch must be removed for
this test. Set the switch cam at the
coldest temperature setting. Place the
sensing tube in a container filled with
finely crushed ice and pure water
32°F.. If the switch clicks, it is
defective and should be replaced. If
the switch does not click, leave the
sensing tube in the ice and turn the
cam counterclockwise until a click
is heard. The cam should move ap
proximately 30° from the cold setting
stop, which represents the 32°F. set
ting, or the temperature of the melt
ing ice.
With the sensing tube still in the
ice, turn the cam back to the cold
temperature setting. If the switch
clicks it is defective and should be
replaced. If the switch does not click,
remove the unit from the ice and
expose the sensing tube to the air

approximately 75° F.. The switch
should click almost immediately after
removal from the ice. If it takes
longer than 5 or 6 seconds for the
switch to click, it is defective and
should be replaced. Air temperatures
more or less than 75°F. will cause the
switch to click sooner or later respec
tively. A known good thermostatic
switch can be used as a comparison.
EXPANSION VALVE TEST

Remove the expansion valve from
the evaporator. Connect the Refrig
erant-12 supply hose to the expansion
valve inlet with a suitable adapter.
Open the refrigerant supply valve
slightly. Refrigerant gas should come
out of the expansion valve outlet. If
no gas comes out of the outlet, the
temperature sensing bulb has lost its
charge and the expansion valve must
be replaced.
ELECTRICAL UNIT CURRENT DRAW

The current drawn by the various
electrical units of the air conditioner
at a voltage of 12 volts, is as follows:
High
13-14 amperes
SelectAire
Medium 8.5-9.5 amperes
K’
Blower
6-7 amperes
Magnetic Clutch

1.8 amperes

UNIT REPAIRS

Possible malfunction, of the vari
ous units that comprise the air condi
tioning system, is determined by
trouble shooting and test procedures
presented previously. With the excep
tion of the compressor, replacement
rather than repair of the individual
unit is always recommended. In the
case of the compressor, replacement
kits for certain components are avail
able. When the use of such kits is
unable to eliminate the trouble, the
compressor must be replaced.
The disassembled heater and evap
orator assembly is shown in Fig. 20.
The disassembled receiver, conden
ser, and compressor assembly is
shown in Fig. 21.
Replacement of the blower and
motor assembly, the compressor, or
the thermostatic switch can be ef
fected without losing the refrigerant.
Replacement, of all other units or
lines in the system, requires complete
discharge of refrigerant before re
moval, and recharge after installation.

When any part of the refrigerant
circuit is broken for service opera
tion, install a new metal gasket in any
fitting when the fitting mating sur
faces are scored. Use of an old gasket
or no gasket, when the mating sur
faces are scored, may cause refriger
ant leakage.

HEATER BLOWER MOTOR
The heater blower motor is acces
sible from the engine compartment.
Remove the blower cover plate. Re
move the blower retaining screws,
disconnect the motor wire and re
move the blower assembly.
When replacing a blower motor,
make certain that the fan turns freely
in the housing and that the motor
ground wire makes good contact at
its mounting point.

HEATER CORE
1. Drain the engine coolant. Dis

connect the heater hoses at the dash
panel.
2. Remove the instrument panel
right extension and trim, and remove
the heater front cover.
3. Disconnect the thermostat wat
er valve control cable.
4. Remove the heater core retain
ing screws and remove the heater
core Fig. 22.

THERMOSTATIC SWITCH
The thermostatic switch is mount
ed on the left end of the evaporator
case Fig. 5.
1. Remove the instrument panel
left extension and trim and the front
duct assembly.
2. Disconnect the control cable
and the wires from the switch.
3. Remove the mounting nuts,
pull the sensing tube from the evap
orator fins and remove the switch.
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FIG. 19-Volumetric Efficiency

Te’.$

4. Position the new switch on
mounting bolts with the seniang Iii.
clipped on the side of the
Fig. 5. Install the mounting n.
5. Attach and adjust tht corn
cable, attach the wires.

6. Push the temperature sensing
tube into the evaporator approxi
mately 4 inches Fig. 23.
7. Install the front duct assembly
and the instrument panel extension
and trim.

Before replacing an expansion
valve, discharge the refrigerant from
the system. After the new valve is
installed, charge the system with re
frigerant.
1. Remove the instrument panel
left extension and trim.
2. Carefully slit the insulation
from the expansion valve and evapo
rator outlet pipe.
3. Remove the temperature sens
ing bulb clamp and bulb Fig. 24.
4. Disconnect the expansion valve
at the inlet, outlet and equalizer con
nections and remove the valve.
S. Place the new valve in position,
and tighten the inlet, outlet and
equalizer connections.
6. Place the temperature sensing
bulb in position and install the
clamp.
7. Leak test the connections, evac
uate and charge the system.
8. Wrap the insulation around the
pipes and valve, including the suction
tube and capillary tube.
9. Install the instrument panel left
extension and trim.

----DEFROSTER

OUTLET

RIGHT HAND COWL
FRESH AIR INLET

HEATER OUTLET
DOOR VACUUM
SOLENOID

HEATER
>CORE

COOLING OUTLET
DOOR VACUUM
SOLENOID
RECIRCULATING
AIR GRILLE
K1256-A

FIG. 20-Disassembled Heater-- Evaporator Assembly
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SLIP RING BRUSHES
COMPRESSOR

RESVcflRr
0

VACUUM
CHECK VALVE
LOW PRESSURE
SERVICE
VALVE

RECEIVER

/

FUSIBLE PLUG
HIGH PRESSURE
SERVICE
VALVE

----‘9-

SIGHT GLASS

/

CONDENSER
K1258-A

FIG. 21-Diassembled Receiver, Condenser, Compressor
HEATER ASSEMBLY
REPLACEMENT
1. Drain the coolant and discon
nect the heater hoses. Remove the

K1257-A

FIG. 22-Heater Core Removal

instrument panel right extension and
trim.
2. Disconnect the vacuum line at
the heater outlet door vacuum sole
noid, and the Bowden cable from the
right fresh air inlet duct valve.
3. Remove the heater front cover,
disconnect the Bowden cable at the
thermostat valve. Disconnect the
fresh air duct.
4. Remove the heater case to
evaporator case attaching nuts, the
heater case to dash panel attaching
nut, and remove the heater assembly.
5. Install the new heater assem
bly to the dash panel and install the
heater case to evaporator case at
taching nuts.
6. Connect and adjust the heater
thermostat Bowden cable.
7. Install the heater front cover
and the vacuum line to the heater
door vacuum solenoid. Attach and
adjust the right fresh air vent valve
Bowden cable. Install the instrument
panel extension and trim.
8. Attach the heater hoses and fill
the cooling system.

EVAPORATOR ASSEMBLY
EVAPORATOR
THERMOSTATIC
SWITCH

TEMPERATURE
SENSING TUBE

K1259-A

FIG. 23-Evaporator Removal

REPLACEMENT
1. Remove the instrument trim
panels front duct assembly, heater
assembly, and radio speaker.

2. Discharge the system. Discon
nect the defroster hoses, vacuum
lines to vacuum solenoids and Bowden cables.
3. Disconnect the evaporator inlet
and outlet hoses at the compressor
and sight glass. Remove the evapo
rator case attaching nuts and remove
the evaporator assembly.
4. Place the new evaporator and
hose assembly in position and install
the mounting nuts.
5. Attach the evaporator hoses to
the sight glass and compressor.
6. Install the heater assembly, de
froster hoses, vacuum lines and Bowden cables.
7. Check for leaks, evacuate and
charge the system.
8. Install the front duct and trim
panel assemblies.
9. Install the radio speaker.
EVAPORATOR CORE
1. Remove the heater assembly
and the evaporator assembly.
2. Remove the expansion valve
and the top cover Fig. 23. Pull the
thermostatic switch sensing tube from
the evaporator core.
3. Remove the evaporator core
attaching screws and lift the core out
of the case.
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4. Position the new core in tht.
case and install the attaching screws
5. Attach the expansion valve. Po
sition the thermostatic switch sensing
tube. Install the insulation and to.
cover.
6. Install the evaporator assembl
and the heater assembly.
CONTROL PANEL
1. Remove the instrument pant
right and left extensions and trw
Remove the tunnel trim panel.
2. Remove the left air duct di
fiector assembly.
3. Remove the control panel it
taming screws, Bowden cables, va
uum lines, and wires.
4. Remove the control part I
through the opening on the left side
above the tunnel side panel On cat s
equipped with a movable steering
column, remove the vertical brat
5. Place the new control panel n
position and attach the vacuum lines
and wires Fig. 9. Attach and ad
just the Bowden cables.
6. Install the left air duct deflect,,r
assembly, the tunnel trim panel and
the instrument panel right and left
extensions and trim.
RECEIVER
1. Discharge the system Remi . e
the upper radiator shield.
2. Disconnect the receiver inlet
and outlet tubes.
3. Remove the receiver attaching
bolts and remove the receiver.
4. Install the new receiver to the
condenser and attach the connecting
pipes.
5. Leak test the connections, evac
uate and charge the system.
6. Install the upper radiator shield.

COMPRIESSOR SERVICE
The compressor is not completely
disassembled for service. Most re
pairs can be made by replacement of
certain parts which are available in
service kits. If more extensive repair
is necessary, replace the compressor
assembly..
Service kits for the valve plates,
the suction and discharge fittings,
and the crankshaft seal can be in
stalled without removing the com
pressor from the car.
All compressor service operations,
except belt replacement and mag
netic clutch replacement can be per
formed only after the unit has been
isolated from the rest of the system
as described below.
ISOLATING THE COMPRESSOR

To isolate the compressor from
the system, turn both the high and
the low pressure service valves to the
extreme clockwise position Fig. 18.
Lciosen the cap on the high pressure
service valve gauge port, and allow
the gas to escape until the compres
so:r is relieved of refrigerant pres
sure. Loosen the cap a small amount
only, and do not remove it until the
pressure is completely relieved.
iro connect the compresscr back
EQUALIZER CONNECTION

into the system, evacuate the com
pressor at the high pressure service
valve gauge port, close the vacuum
pump valve, turn both service valves
to the maximum counterclockwise
position, and cap the high pressure
service valve gauge port and service
valve stems.
VALVE PLATE REPLACEMENT

1. Isolate the compressor, discon
nect the service valves, and remove
the compressor. Remove the head
bolts.
2. Tap the cylinder head and
valve plate lightly to loosen them,
and remove these parts from the top
of the compressor body Figs. 25 and
26. Be careful not to shear off the
salve plate locating pins.
3. Remove and discard all gaskets,
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 there are score marks, replace
the compressor assembly.
4. lf the cylinders and pistons are
ing good condition, check the valve
plate and valve leaves for damage. If
the valve assembly is in good condi
tion, it can be used again. If the valve
plate is damaged, install the entire

TEMPERATURE SENSING BULB

OUTLET CONNECTION

CONDENSER AND RECEIVER
ASSEMBLY
1. Discharge the system. Rem&ve
the upper radiator shield.
2. Disconnect the inlet and outlet
hoses.
3. Remove the two lower conden
ser mounting bolts. Push the top of
the radiator backwards a few inches
and remove the assembly.
4. Position the new assembly and
install the lower mounting bolts
S. Attach the refrigerant hoses.
leak test the joints, evacuate and
charge the system.
6. Install the upper radiator shieid

INLET CONNECTION

FIG. 24-Evaporator Connections
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CRANKSHAFT SEAL REPLACEMENT

HEAD
GASKET
CYLINDER
HEAD

SERVICE
VALVE
GAS KET
PINS

WASHER

WASHER
CYLINDER
HEAD BOLT

VALVE
BOLTS

VALVE STEM
CAP

SERVICE
VALVE

K1139-C

FIG. 25-York Cylinder Head and Valve Assembly
replacement kit which includes the
valve plate, valve leaves, and the 2
gaskets Figs. 25 and 26.
5. When the valve plate assembly
is reused, wash it in clean solvent and
dry in dry air. Check the oil for dirt.
If the system is not clean, replace
the oil.
6. Starting with the valve plate
gasket, assemble the parts in the
order shown in Figs. 25 and 26. In
sert the cylinder head bolts carefully
to avoid damaging the gaskets.
7. Tighten all bolts finger tight,
then torque the bolts ¼ turn at a
time to 12-16 ft-lbs.
8. Connect the compressor into
the system. Check the oil level in the
compressor, and add or remove oil if
necessary page 10-21.
SERVICE VALVE REPLACEMENT

Discharge the refrigerant from the
system. Remove the refrigerant hoses

from the valves. Remove the attach
ing screws, fittings and gaskets.
Install the necessary replacement
parts as shown in Figs. 25 and 26. If
the strainer in the low pressure serv
ice valve fitting is not being replaced,
clean it before installation.
MAGNETIC CLUTCH REPLACEMENT

1. Energize the clutch and loosen
and remove the clutch mounting bolt.
2. Install a ¾-li bolt in the clutch
drive shaft hole. With the clutch still
energized, tighten the bolt to loosen
the clutch from the shaft.
3. Disconnect the clutch wire and
remove the clutch and drive belt.
4. Make certain that there are no
burrs or dirt on the compressor shaft.
Then install the key, belt, and clutch.
5. Install the clutch mounting bolt
and washer. Energize the clutch, and
torque the bolt to 18-22 ft-lbs.
6. Adjust the belt tension.

SUCTION SCREEN

1. Remove the magnetic clutch,
belt, and the slip ring brush assem
bly, if used.
2. Remove the remaining seal plate
bolts, and remove the plate and gasket.
3. Remove the carbon seal ring
and seal housing assembly from the
crankshaft. A disassembled view of
the crankshaft seal assembly is shown
in Figs. 27 and 28.
4. Clean all old gasket material
from the seal plate and the compres
sor. Make certain that the shaft, seal
plate, and compressor gasket sur
faces are completely clean before in
stalling the new seal.
5. Lubricate the new shaft seal
parts in clean compressor oil, and
position the seal assembly on the
crankshaft, with the carbon ring
toward the seal plate. Use only the
applicable seal for the York and Te
cumseh compressors as they should
not be interchanged.
6. Position the new gasket on the
compressor and install the seal plate,
attaching the slip ring brush assembly
with 2 of the seal plate bolts, if used.
7. Torque the bolts to 6-9 ft-lbs,
and connect the clutch wire.
8. Install the magnetic clutch.
BELT REPLACEMENT

1. Loosen the 4 compressor
mounting bolts.
2. Slide the compressor toward the
center of the car and remove the belt.
3. Place the new belt in position,
slide the compressor toward the outplate and compressor gasket surfaces
side of the car and tighten the 4
mounting nuts.
4. Adjust the belt for proper ten
sion page 10-22.

HEAD GASKET
CYLINDER HEAD

SERVICE
VALVE
GASKET
VALVE PLATE GASKET
VALVE PLATE ASSEMBLY

FIG. 26-Tecumseh Cylinder Head and Valve Assembly

K 229-A

FIG. 21-York Crankshaft Seal
Assembly
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5. With the compressor on the
work bench, remove the key from the
shaft.
6. Carefully remove any rust, oil,
burrs or dirt that may be on the new
compressor shaft. Then install the key
in the shaft.

GASKET
K 1228- A

FIG. 28-Tecumseb Crankshaft
Seal Assembly
COMPRESSOR REPLACEMENT

1. Isolate the compressor and dis
connect the 2 service valves and
hoses from the compressor.
2. Remove the magnetic clutch
3. Disconnect the clutch wire at
the bullet connector.
4. Loosen and remove the corn
pressor mounting bolts, and remove
the compressor.

10-3
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7. Clean any oil from the clutch
shaft bore; mount the clutch on the
shaft and install the mounting screw
and washer finger tight.

11. Install the service valves on
the compressor Fig. 29, using new
gaskets. Leak test the compressor,
then evacuate it and connect it back
into the system.
12. Check the oil level in the com
pressor and add or remove oil if nec
cessary. Followthe procedure as given
on page 10-21.
FROM EVAPORATOR

8. Place the compressor on the
mounting bracket and install the 4
mounting bolts finger tight.
9. Connect the clutch wire, ener
gize the clutch and torque the clutch
mounting bolt to 18-22 ft-lbs. If the
new compressor was shipped with a
bolt and washer in the end of the
crankshaft, remove and discard the
bolt and use a bolt with a nylon in
sert in it.
10. Install and adjust the drive
belt page 10-22, and tighten the
mounting bolts.

TO CONDENSER

FIG.

-

29-Compressor Hose

Connections
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FIG. 1-Electrical Wiring Diagram
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SPECIFICATIONS

FUSE AND CIRCUIT BREAKER CHART
Circuit
Clock
Cigar Lighter
Back-lip Lamps
Head Lamps
Auxiliary Lamps Park, Tail, Dash, Stop, and Interior
Turn Signals
Radio
Heater Blower
Power Seats
Power Windows
Air Conditioning
Convertible_lop_Control
Power Circuit
Control Circuit
Ground_Circuits
Luggage Compartment Lock Motor
Upper Back Panel Motor
Instrument Panel Rheostat
Windshield Washer Pump
Windshield Wiper Motor

Protective Device

Location

lAG-i-Fuse
Sulphur Disc
SFE-14
Circuit Breaker
3AG-15
SFE-14
SFE-7.5
SFE-14 Fuse
Circuit Breaker
5 Circuit Breakers
Circuit Breaker

Fuse Block
Back of Lighter Socket
Fuse Block
Integral with Headlight Switch
Fuse Block
Fuse Block
Fuse Block
Fuse Block
Integral with Starter Motor Relay
Integral with Starter Motor Relay 1
Right and Left Cowl Panel 2
On_Floor_Panel_at_Right_and_Left_Rear_Quarter_2
Lower Instrument Panel Reinforcement

Circuit Breaker
Circuit Breaker

Starter Relay
Right Hand Air Deflector

Circuit Breaker
Circuit Breaker
AGW4 Fuse
SFE-14
Circuit Breaker

Luggage Compartment Door Panel
Luggage Compartment Door Panel
Cartridge in Feed Wire
Fuse Block
Instrument Panel-Lower Left

BULB CHART

INSTRUMENT VOLTAGE
Candle

Unit
Headlamp-No. 1 Inner
Headlamp-No. 2 Outer
Front Turn Signal/Parking
Rear Turn Signal & Stop/Tail
Stop/Tail Only
License Plate
Back-up Lamps
Spot Lamp
Luggage Compartment
Lamp
Instrument Panel
Indicators:
Hi Beam
Oil Pressure
Generator
Turn Signal
Parking Brake Warning
Illumination:
Speedometer
Cluster
Ash Receptacle/Glove Compartment
Cigarette Lighter Socket & W/S Wiper
Heater Control
Heater & A/C Control
Clock
Ignition Key & Lighting Switch
Radio Dial
Courtesy and/or Map
Automatic Transmission Control

Power or
Wattage
37.5w
50/37.5w
32/4 c.p.
32/4 c.p.
32/4 c.p.
4 c.p.
21 c.p.
30w
6 c.p.
15 c.p.

Trade

2 c.p.
2 c.p.
2 c.p.
3 c.p.
2 c.p.

57
57
57
1816
257

3 c.p.
2 c.p.
1.5 c.p.
2 c.p.
2 c.p.
2 c.p.
3 c.p.
2 c.p.
1.9 c.p.
6 c.p.
1.5 c.p.

1816
57
1445
57
57
57
1816
57
1893
89
1445

Fuel and Temperature Gauges-Average Voltage at
Gauge Terminals

°

4001
4002
1034
1034
1034
67
1141
4405
89
1003

5 v

STOP LIGHT SWITCH
60.110 psi j

Operating Pressure

SPEEDOMETER GEAR-REAR AXLE-TIRE SIZE
COMBINATIONS
8.00 x l44
Tire Size

[
I

Rear Axle
Ratio
3.00:1

Teeth In
Driven Gear
18

Teeth in
Drive Gear
8

HORN
9.0.10.0 Amperes]

Horn Current Draw at 12 v

AIR CONDITIONER CURRENT DRAW
At Slow Speed
At Fast Speed

6-7 Amperes at 12 volts
13-14 Amperes at 12 volts

TURN INDICATOR

I

Current Draw at 12 v

0.4 Amperes

HEATER MOTOR CURRENT DRAW
At Low Speed
[ledium Speed
I At Fast Speed

2-3 Amperes at 12 volts
3.5 Amperes at 12 volts
6.8 Amperes at 12 volts
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GENERAL MAINTENANCE

BODY TUNE-UP
Most rattles are caused by 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
source of rattles. Door wells can be
checked by carefully striking the un
derside of the door with a rubber
mallet. The impact made by the mal
let 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 assemblies as the
doors, hood, and deck lid, does not
eliminate the rattles, the trouble is
probably caused by misalignment. If
this is the case, follow the adjustment
and alignment procedures for these
assemblies.
Rattles and squeaks are sometimes
caused by weatherstripping and antisqueak material that has slipped out
of position. Apply additional cement
or other adhesive, and install the ma
terial in the proper location to elim
inate this difficulty.
Drain holes, located on the under
side of each rocker panel, quarter
panel, and door, should be cleared
periodically.
A regular body tune-up preserves
the car’s appearance and reduces the
cost of maintenance during the life
of the car. The following steps are

suggested as 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. Replace all cracked, fogged, or
chipped glass.
6. Align hood, doors, and deck lid
if necessary.
7. Inspect windshield 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
are worn or torn, install seat covers,
or reupholster.
10. Touch-up or paint chipped or
scratched areas.

bright and attractive, and eliminate
the necessity of using polish, wash the
car whenever it has accumulated a
moderate amount of dirt and road
salt.
The bright metal parts of the car
require no special care. Periodic
cleaning will preserve the beauty and
life of these finishes. Wash with clear
water or if the parts are very dirty
use a mild soap. Using a clean soft
cloth or a sponge and water, rinse and
wipe the parts dry. FoMoCo Chrome
Cleaner may be used sparingly to re
move rust or salt corrosion from
chrome plated parts. Do not scour
chrome finished parts with steel wool
or polish them with products con
taining abrasives. A FoMoCo Polish
will provide excellent protection for
all bright metal parts.
INTERIOR CLEANING

The outside finish should be fre
quently washed. Never wipe the
painted surfaces with a dry cloth.
Dusting the finish when it is dry tends
to rub the dust and dirt into the baked
enamel, and leaves a sandpaper effect
on the surface. To keep the finish

Use a broom or a vacuum cleaner
to remove dust and dirt from the up
holstery or floor covering. Vinyl
and woven plastic trim that is dusty
can usually be cleaned with a damp
cloth.
Dirty or stained upholstery can be
cleaned with 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 con
tainer.

or the approach ramps built up to
provide the needed clearance.

Do not allow the hoist adapter to
contact the steering stop.

EXTERIOR AND INTERIOR
CLEANING
EXTERIOR CLEANING

HOISTING
DRIVE-ON TYPE HOIST
To prevent possible damage to the
underbody, do not drive the car onto
the drive-on type hoist without first
checking for possible interference be
tween the upright flanges of the hoist
rails and the underbody. Should there
be interference, the hoist flanges
should be modified as necessary and/

REAR

RAIL TYPE FREE WHEELING
HOIST
FRONT

The front adapters or hoist plates
must be carefully positioned in con
tact with the lower suspension arms
to assure safe, secure lifting.

The hoist adapters must be posi
tioned carefully under the rear axle
to prevent damage to the shock ab
sorbers and brake lines when the car
is raised. The hoist rails should be
raised slowly and the position of the
adapters checked.

"This publication contains material that is reproduced and distributed under a license to Detroit Iron from Ford Motor Company. No further reproduction
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NOTE:
ALL INDICATED POINTS
ARE FIXED

FRONT BUMPER
ARM

DIMENSIONS TAKEN
FRONI
BRACKET M

SPENSION
JNTING HOLE

H

BUMPER ARM
ATTACHING
HOLE
N 1000-B

FIG.1 -Thunderbird Underbody Dimensions
FORK LIFT TWIN POST
HOIST
FRONT

To assure safe hoisting, the front
post adapters must be positioned caxe
fully to contact the lower suspension
arms.
REAR

To prevent damage to the shoLk
absorbers, the rear forks must contact
the axle at points not farther outboai d
than one inch from the circumference
welds near the differential housing.
Carefully raise the rear post and
check the position of the fork.

U

FRAME CONTACT HOIST
Frame contact hoist adapters are
necessary to lift the car. The hoist
adapter pads should each cover at
least 24 square inches of underbody
area. Figure 1 shows recommended
contact points.
JACKING
When a stationary floor jack or a
roll jack is to be used, there are sev
eral specific recommended points of
contact., Either side of the car may
be raised at the front by jack contact
at either lower control arm. Raise the
car by contacting a lower arm only
when the jack saddle is large enough
to accommodate the control arm

securely. Either side of the front end
of the car may also be raised by jack
pressure on the front cross member,
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
pressure on 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
engages the 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 AND SEALING

BODY ALIGNMENT
Servicing the unitized body should
not present any unusual difficulties or
necessitate additional equipment
other than that required for the con-

ventional frame and body repair. The
application of heat and the use of
heavy duty jacks must be carefully
controlled because of the difference
in the gauge of the metal in the sub-

frame of a unitized body and the
stress points developed in a single
welded unit construction. It is pos
sible to pull damaged areas back into
alignment with the use of light-weight

"This publication contains material that is reproduced and distributed under a license to Detroit Iron from Ford Motor Company. No further reproduction
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NOTE: ALL DIMENSIONS SHOWN
INCH
ARE TO THE NEAREST

N1191-A

FIG. 2-Hood and Windshield Opening Dimensions
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NOTE: ALL DIMENSIONS SHOWN
ARE TO THE NEAREST
INCH

FIG. 3-Door and Deck Lid Opening Dimensions
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jacks and hydraulic equipment with
out heating the metal.
Rough out badly damaged areas
before taking measurements for
squaring up 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 removed or cut to permit restora
tion of the outer shell and pillars
without excessive strain on the parts.
Straighten, install, and secure all such
parts in place before attempting to
align the body.
In cases of severe or sharp bends,
it may be necessary to use heat. Any
attempt to cold-straighten a severely
bent bracket may cause ruptures of
the welds and may also cause cracks
in the bent part. Never heat the area
more than a dull red.
CHECKING BODY FOR
MISALIGNMENT

To align or square up a body, take
two opposite diagonal measurements
between pillars. Use a measuring
tram for these measurements. Take
the measurements between reference
points such as crease lines or weld
joints which are diagonally opposite
each other on the two pillars being
measured. Since all measurements
should be made from the bare metal,
remove all interior trim from the
checking points.
In some cases, it is difficult to ob
tain proper body alignment when re
pairing a body that is damaged on
both sides. In these cases, refer to
Figs. 2 and 3.
Do not attempt to correct any seri
ous misalignment with 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
mensions are obtained.
Door openings are checked in the
same manner as the body. Horizontal,
vertical, and diagonal checking points
are established on all four sides of
the door opening that is being
measured.
The dimensions of the sub-frame
must be restored in the repair of
major body damage, to provide cor
rect front and rear wheel geometry.
Fig. 1 shows the dimensions for
aligning the underbody assembly.
All the dimensions are detailed to the
center line of existing holes in the
underbody assembly. Once the frame
and suspension members are properly
aligned, the balance of the repair can
be performed.

PANEL REPAIR
With proper equipment, an experi
enced body repair man can repair a
damaged area in a body panel by one
of three methods:
1. External or surface damage that
can be bumped out or refinished.
2. External damage that can be
repaired by removing a complete
panel and installing a service panel.
3. Extensive damage necessitating
the removal of the outer panels and
the realignment or replacement of
sections of the sub-frame. When per
forming repairs of this type, measure
sufficient overlap to assure an ade
quate area for a strong welded stirface.
In cases where only a portion çf a
panel requires replacement, a section
of a service panel can be used Figs.
5 thru 8. Complete service panels
are available if the area is extensively
damaged.
If a complete panel requires re
placement, refer to Figs. 9 thru 11
which show some of the hidden
weld joints and sealer locations.
REPAIRING UNDERCOATED
SHEET METAL

When repairing undercoated sheet
metal, rough out the damaged por
tioa, and apply moderate heat to the
outside of the panel. This will soften
the undercoating so that it can be
scraped off with a putty knife. Re
move any remaining material with a
solvent.
Apply undercoating to the repaired
metal with a putty knife or paint
brush. Do not apply heat on freshly
applied undercoating.
PANEL REPAIR PROCEDURE

The following procedure is one of
several methods that can be used for
cutting out and replacing a portion
of the quarter panel. Although this
procedure is used here for quarter
panel repairs, it can be applied to
other sections of the body as well.

Rough out and shape as much o
the damaged area as possible. Meas
ure the piece of metal to be cut out
Fig. 4. This measurement should be
taken from a definite point, such as a
moulding or bead.
Make the corresponding measure
ments on the service panel. Be sure
measurements are taken from the
same points. Scribe a line around the
area to be cut from the service pane
preferably straight-line cuts.
Drill a ¼-inch hole at any one
corner of the scribed line as a start
ing point for cutting. Use a suitable
cutting tool and cut the new piece
out along the scribed line.
Straighten the edge of the piece
that was cut out, and position it ove
the damaged area as a template. Se
cure the cut-out section of the service
panel over the damaged area of the
body, and scribe a line around the
panel. Cut out the damaged area.
If the piece to be replaced is a
the pillar post or at any point where
the panel is spotwelded to other parts
of the body, such as the body side
reinforcement lower edge or wheel
housing assembly, the damaged piece
should be split at the weld if possible
To split a spotweld, drive a sharp
chisel between the two pieces of meta
at the weld. In difficult cases, a spot
weld may be split by drilling a ¼
inch hole into the center of the weld
Straighten the cut edge of the
panel. Fit the service panel portion
into the cut-out area in the body
panel. Be sure that the two panels do
not overlap. Tack-weld at intervals,
let the metal cool, and make a con
tinuous weld around the two pieces
Wet asbestos putty may be used to
prevent the heat from traveling.
Weld about six inches at a time. Stag
ger the welds to prevent excessive
distortion.
Hammer the weld below the con
tours of the surface not more than
6-inch with a grooving dolly.
Metal-finish the repair area and
file it smooth, taking care to produce
the correct contour.
Grind the welded area clean, and
tin.
Fill in with solder, taking care that
sufficient solder is applied so that the
final metal finish will not have inden
tations.
Metal-finish the panel to prepare it
for painting.

SEALING

FIG.

DUST AND WATER LEAKS

4-Damaged Area Ready for

Cutting

The forward motion of the car
creates a slight vacuum within the
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body, particularly if a window ,r
ventilator is partially open. Any ifl
sealed crevice or small opening ii
the lower section of the body ll
permit air to be drawn into the bo’ iy
11
If dust is present in the air, it
follow any path taken by the air ti .m
the point of entry into the passenger
and luggage compartments. Openog
the fresh air outlets will equalize these
iv
pressures. Dust may work its
into the hollow, box-type, rocem
panel which extends along the e.ige
of the floor below the doors. [.ust
accumulates in the rocker panel, md
may eventually work its way to he
rear body pillar or kick-up, and tol
low the contour of the wheelho se
into the luggage compartment.
To eliminate dust leakage, deter
mine the exact point at which he
dust enters. As explained previou’o.
the point of entry is often deceptive
in that the dust may enter at one point
and then follow the passages form med
by interior trim.
Under certain conditions,
er

-

BODY MAINTENANCE AND REPAIR

can enter the body at any point where
dirt or lust can enter. Any considera
tion of water leakage must take into
account all points covered under dust
leaks.
Dust and/or water leaks may
result from missing or improperly in
stalled plugs and grommets.. These
are used in the underbody and the
dash panel.
LoCATING DUST LEAKS

To determine the exact location 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 cushion.
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

11-7

sure all leaks are sealed. The entrance
of dust is usually indicated by a
pointed shaft of dust or silt at the
point of entrance.
After the road test, check for indi
cations of a dust pattern around the
door openings, cowl panel, lower part
of the quarter panel, and in the lug
gage compartment.
TYPES OF SEALERS AND
APPLICATION

A wide variety of scalers are used
by manufacturers. Since it would be
difficult to stock all of these scalers,
the all-purpose scalers described be
low have been selected for service use.
The method and points of application
are given under each sealer type.
Body Sealer B8A-19562-A. This
white sealer will not run, is fast dry
ing, and remains semi-elastic. It dup
licates the vinyl-type sealer used
in assembly. It is easily cleaned up
with a dry cloth, followed by sol
vent if necessary, and provides an

COWL MEMBER

APRON IC RADIATOR REINFORCEMENT

FIG.

5-Front End Assembly
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excellent surface for paint. This
sealer is used for all seam sealing
jobs such as are found in the floor
pan, wheelhouse, dash panel, rocker
panel, door opening, quarter panel,
or drip rail. It is also used to seal
trim panel and outside moulding clip
holes, and for windshield and back
window installation.
Black Caulk and Sealer B6A19563-B. The combination black
caulk and sealer is of the same com
position as body sealer, and is used
in the same areas. The color is gloss
black instead of white, and this sealer
is to be used with dark colored paint
or in areas that are not visible.
Body Sealer M-5397-B. This sealer
has a plastic base with an asbestos
filler, is heavy bodied, and is com
monly known as "permagum." It is
used on spotweld holes, around
moulding clips, or between two sur
faces not properly sealed by a gasket.

Apply the sealer with a putty knife.
M-2G17-A Cement. This cement
is recommended for instrument panel
safety cover and body panel plastic
water shield installation. It is also
useful for repair or replacement of
other vinyl and rubber trim.
Rubber Cement 8A-19552-B. This
rubber cement is a quick-drying,
strong, adhesive material. It is de
signed to cement weatherstripping to
doors, bodies, deck lids, cowl venti
lators, and the surrounding metal.
Windows and windshields which are
set in rubber can be effectively sealed
against leakage by flowing cement
into affected areas.
Clean all grease, dirt, and old
sealer from the surfaces to be ce
mented. Wash the surface thoroughly
with a rag moistened with clean
gasoline or cleaner’s naphtha. For
best results, apply a medium coat of
cement to both surfaces, allow it to

dry until tacky, and press both sur
faces firmly together.
Cleaning Solvent B6A-19563-D. A
general clean-up solvent is used to
clean off cement smears, tars, oils,
grease, caulk and sealer. When de
sired, it can be used to thin caulk
and sealer. It is harmless to cured
paint, and will be useful in new car
pre-delivery.
Silicone Lubricant. This lubricant
is to be used on the door window
weatherstrips. It is recommended that
silicone lubricant be applied to the
upper weatherstrips at every regular
lubrication period. Its use makes the
doors easier to close, avoids weather
strip squeaks, retards excess weath
erstrip wear from chafing between
the door glass upper frame and the
weatherstrip, and helps to retain
door window alignment by reducing
friction between the glass frame and
rubber weatherstrip.
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FIG. 9-Sealer Application

to Floor Pan, Body Side, and Dash Panel
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PANEL
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COVER

VIEW CC

VIEW DO
N1172-A

FIG. 10-Cowl

Sealer Application
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UPPER QUARTER PANEL-

PANEL
VIEW BB

PACKAGE TRAY
PANEL
ROOF
BACK PANEL

Ni 173-A

FIG. 11 -Luggage Compartment and Back Panel Sealer Application
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FRONT SHEET METAL
HOOD
The right and left hood ock
released by a Bowden

wit.

,nt.

actuated from the passenger ornpu
ment. The hood is moLmnted

install the hood hinge to hood bolts.

the locks are released Fig. 1.

Check the hood alignment and cor
rect as necessary.

HOOD REPLACEMENT

1. Protect the body with covers to

HOOD ALIGNMENT

avoid scratches. Then obtain assis

Hood adjustment points are pro

loaded hinges which allow tor

tance to remove the hood. Remove

vided at the hinges, the locks, the

raising after the hood is released

the hood hinge to hood bolts ]Fig. 2.

locking dowel, and the rubber bump

A safety catch, located on he fr

2. With the help of an assistant,

edge of the hood, permits thi. tioo1

position the hood on the hinges and

omi

spi it

pop open only a few inches when

ers.
Fore-and-aft or side-to-side move-

HOOD lOCK

F 1G. 1-Hood Locks
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ment of the hood is accomplished at

3. Position the hood hinge on the

3. Remove the bolts retaining the

the hood hinge to hood bolts Fig. 2.

body and loosely install the hinge re

bumper inner arms and end braces to

taining bolts.

the underbody rail Fig. 3 and, with

Up-and-down adjustment is pro
vided at the hinge to body bolts Fig.
2.

a helper, remove the bumper assem
4. Remove the hood support, align

bly.

the hood, and tighten the hood hinge
Adjustable rubber bumpers pro

retaining bolts.
HOOD LOCK REPLACEMENT

1. Remove the hood lock retaining
The hood lock can be moved side

Remove the bumper guard,

bumper end brace, bumper outer and

vide leveling adjustments at each for
ward corner of the hood.

4.

bolts from the lock being serviced.

inner arms, radiator grille splash
shields, grille, and the grille-to-bump
er finish panel.

to side to provide easy lock opera
tion. The hood locking dowels can
be adjusted up or down after loosen

2. Loosen the other hood lock re
taining bolts.

ing the lock nut.
3. Slide the lock being serviced
HOOD HINGE REPLACEMENT

1. Support the hood in the open

position, and cover the fender and
cowl panel.

from the end of the lock control rod,
and then remove the lock.
4. Position the lock to the lock
control rod and loosely install the re

2. Remove the hinge to hood re

taining bolts.

taining bolts, the hinge to body bolts
Fig. 2, and remove the hinge.

5. Remove the parking lights.
6. Install the parking lights, grilleto-bumper finish panel, grille, radia
tor grille splash shields, bumper outer
and inner arms, bumper guard, and
the bumper end braces.

7. Position the front bumper and
grille assembly on the car and install
the retaining bolts.

5. Align the hood locks to the

8. Route the parking light wires

dowels Fig. 1 and tighten all lock

through the grommets and connect

retaining bolts. Apply Lubriplate to

the bullet connectors.

the locks.
9. Remove the safety stands, and
lower the car.

GRILLE AND BUMPERS
REAR BUMPER
GRILLE AND FRONT BUMPER

The following procedure includes

To remove the rear bumper assem
bly proceed as follows:

the information necessary to replace
any serviceable parts of the grille
and/or front bumper.

1. Remove the muffler rear sup
port strap bolts

from the bumper

outer support arms.
1. Raise the front of the car and
install safety stands.

FIG. 2-Hood Hinges

2. Disconnect the

license plate

light wires.

2. Disconnect the right and left

3. Remove the bolts retaining the

hand parkIng light wires and pull

outer and center arm brackets to the

free from their grommets in the

underbody Fig. 4, and remove the

splash shield.

bumper assembly.

"This publication contains material that is reproduced and distributed under a license to Detroit Iron from Ford Motor Company. No further reproduction
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ILNDEI3OlY RAIL
ATTACHING LOCTIONS

FIG.

3-Grille and Front Bumper
CENTER

ARM BRACKET

CENTER
BRACKET

SPLASH SHIELD

/1

REAR BUMPER
/

/

I

/

-

OUTER IMPACT
BAR

Ni 182-A

FIG. 4-Rear Bumper
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GROUP 11-BODY
DOOR AND QUARTER TRIM PANELS

DOOR TRIM PANEL
REPLACEMENT
I. Remove the control handles
Fig. 5. Remove the arm rest retain
ing screws, and remove the arm rest
Fig. 6.

2. Remove the lock push button

Fig. 6. Remove the door belt cor
ner cap Fig. 6. Remove the screws
that retain the trim panel front and
rear retainer strips to the door inner
panel, and remove the trim panel. If
the door has electric windows, dis
connect the door switch wires at the
switch.
3. Transfer the trim panel mould
ings, weatherstrip, front and rear re
taining strips, and the power window
switch to the new trim panel.
4. Insert the interior handle re
taining clip in the handle, place the
plate against the trim panel with the
collar facing the handle, and push
the handle until the clip snaps into the
groove.
5. Install the lock push button, the
panel retaining screws, the corner
cap, and the arm rest.

cushion, and then remove the rear
seat back from the car.
2. On a car with a manual window
regulator, remove the quarter win
dow regulator handle tool S9538-A
and escutcheon Fig. 7.
3. Remove the arm rest retaining
screws and remove the arm rest
Fig. 8.
4. Remove the quarter trim panel
retaining screws Fig. 8, and remove
the panel from the upper retainers.
On a car with a power window regu

CLIP

4

QUARTER TRIM PANEL
REPLACEMENT

FIG. 5-Inside Door Handle
Removal

1. Lift the rear seat cushion front
edge from its retainers, remove the

FIG. 7-Window Handle

I’1i029-B

FIG. 6-Door Trim Panel

"This publication contains material that is reproduced and distributed under a license to Detroit Iron from Ford Motor Company. No further reproduction
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lator, disconnect the switch wires at
the switch.

5. Connect the power window
switch wires to the switch. Install the
trim panel, and arm rest.

6. Insert the manual window regu
lator handle retaining clip in the han
dle, place the escutcheon assembly
against the trim panel, and push the
handle onto the shaft until the retain
ing clip snaps into the groove.

11-19

The quarter window regulator han
dle should be horizontal and pointing
rearward with the window in the
raised position.
7. Install the rear seat back and
the rear seat cushion.

N 1032-B

FIG. 8-Body Side Interior Trim

U

HEADLINING

REPLACEMENT

Then remove the dome light assembly

transfer the roof bows in sequence to

1. Remove the sun visor assem

and disconnect the light wires. Tape

the new headliner listings.

blies, and the windshield side and

the dome light wires to prevent a

upper garnish mouldings Fig. 9.
Pull the staples out of the windshield

short circuit.

Roof bows are color coded at each
end. When ordering new roof bows,
be sure to note the color at each end

header tacking strip and loosen the
headlining Fig. 8.

side tacking strip and loosen the

2. Remove the rear seat cushion
and back. Remove the back window
garnish mouldings. Then pull the
staples out of the rear window tacking
strip and loosen the headlining.
3. Remove the quarter

4. Pull the staples out of the roof
headlining.
5. Starting at the front of the car,
push the ends of the roof bows out of
the side rails. At the rear bow, re
lease the two rear bow retainers from
the roof rear rail.

Wifluow

6. ][f a new headlining is to be in

of the bow.
7. Install the rear bow in the side
rails, and hook the two rear bow re
tainers to the bow and the roof rear
rail.
8. Install the other roof bows,
working from the rear toward the
front of the car.

garnish mouldings. Remove the &. oat
hooks, roof interior side mouldings,

stalled.,, lay both the old and new

9. The headlining should be cen
tered and the seams straight. Pull the

and the roof interior side ornament.

headlinings on a clean work table and

headlining forward tight enough to

"This publication contains material that is reproduced and distributed under a license to Detroit Iron from Ford Motor Company. No further reproduction
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remove all wrinkles, and staple the
headlining to the wIndshield header
tacking strip, starting at the center

roof side tacking strip. Pull the head
lining just tight enough to remove

and working toward the sides. Cut off

wrinkles. Cut off the excess headlin

the excess material.

ing.

10. Staple the headlining around
the rear window, starting at the cen
tér and working toward the sides. Pull
the headlining just tight enough to re
move the wrinkles. Cut off the excess
material around the rear window.
WINDSHIELD UPPER
GARNISH MOULDING

11. Staple the headlining to the

12. Install the roof interior side

upper garnish mouldings, and the sun
visor assemblies.
If the headlining is slightly wrin
kled spray steam through the dome
light opening. As the headlining dries,
it will shrink slightly, removing most
wrinkles and sags.

ornament and mouldings, coat hooks,
and quarter window garnish mould
ings.

13. Install the windshield side and

14. Connect the wires to the dome
light and install the assembly. Install
the rear seat back and the seat
cushion.

ROOF SIDE FRONT
GARNISH MOULDING

,-.

BACK WINDOW SIDE
GARNISH MOULDING

.

PACKAGE
TRAY

SECTIONAL VIEW AA
N1031 -B

FIG. 9-Body Interior Mouldings
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D

INSTRUMENT PANEL AND CONSOLE PANEL

The instrument panel and extel
sion panels are mounted and adjustea
at the locations shown in Fig. 1
The console trim

panels, glo’t

compartment, and instrument pane’
PANEL
SUPPORT

extension trim panels are shown in

moval of the instrument panel as
sembly.

Fig. 11.

1. Disconnect the battery.

INSTRUMENT PANEL SAFETY
COVER REPLACEMENT

2. Remove the sun visors, wind
shield side garnish mouldings, and

This procedure includes the re
RADIO SPEAKER
GRILLE

CENTER SUPPORT

TAPE

TAPE APPLIED
EVERY THREE INCHES

71

SEALER
MOVABLE
STEERING
COLUMN
BRACE

‘hEW

VIEW EE
SUPPORT

INSTRUMENT
PANEL

F 1G. 1 O-Instrument Panel and Extension Par.uels
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INSTRUMENT PANEL
EXTENSION LEFT PANEL

INSTRUMENT PANEL
INTERMEDIATE MOULDINGS

CONSOLE

INSTRUMENT PANEL
EXTENSION RIGHT PANEL
EXTENSION UPPER
MOULDING

EXPLODED

REAR MOULDING

CONSOLE
LOWER MOULDING

FIG. 11-Console Finish Panel and Mouldings
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the instrument
plates.

panel

end cove

3. Remove the radio openin
cover and map light as an assembl

4. Snap out the radio speaker grilli
and remove the speaker Fig. 10.
5. Remove the radio knobs
bezels, and retaining nuts.
6. Remove the bolt retaining tht
radio to the instrument panel, dis
connect the radio lead wire and ai
tenna lead, and remove the radii
through the radio speaker opening
7. Remove the instrument pane’
extension upper and lower mould
ings Fig. 11.

8. Remove the left lower pad arid
retainer assembly, and then remove
the lower extension.

0

9. Remove the right lower exten
sion with the lower pad and retainer
assembly attached.

10. Remove the screws in each
defroster outlet Fig. 10.

11. Remove the headlight switch
from the instrument panel and place
the switch out of the way. Discon
nect the wiring harness from the
instrument panel cluster upper studs
and remove the cluster.
12. Disconnect the circuit b:reaker
from the left side of the instrument
panel.
13. Disconnect the wiper motor
control cable at the motor, the de
froster hoses at the nozzles, the
heater wire harness, heater resistor
wires, and the wiper motor wire.

11-23

14. Disconnect the wire from the
right pillar light switch and remove
the wire from the pillar.
15. Disconnect the instrument
panel from the center support, panel
side supports, and brackets Fig. 10.

16. Disconnect the steering column
assembly from the support bracket.
17. With the aid of a helper, re
move the instrument panel.
18. Remove the safety pad from
the instrument panel and clean the
instrument panel.
19. Apply M-2G 17-A cement to
the instrument panel and install the
safety pad.
20. To install the instrument
panel, reverse the removal procedure.

SEAT MECHANISM AND CONSTRUCTION

POWER SEAT MECHANISM
The power seat mechanism con
sists of a reversible electric motol,
control switch, motor control relas,
gear housing and screw shaft, and
2 solenoid actuated nuts.
The gear housing and screw shaft
consists of a driving worm gear and
a driven gear which rotates the screw
shaft. The driving worm gear is con
nected to the motor by a rubber cou
pling.
The horizontal and vertical nut and
solenoid assemblies are meshed to the
screw shaft and connected to the seat
track assembly.
The horizontal and vertical nut and
solenoid assemblies are identical in
construction. Each assembly consists
of an internally threaded nut coupled
with a locking solenoid. When the
solenoid is energized, the internally

threaded nut is locked by the solenoid
paw! ball engaging a notch on the
nut. As the screw shaft is rotated
through the locked nut, the nut and

solenoid move along the shaft and
move the seat track.

TROUBLE DIAGNOSIS
Fig. 12 shows the power seat elec
trical circuit.

Seat Will Not Operate. If both
front seats are power operated and
one seat is inoperative, the source of
trouble is between the junction block
and the inoperative seat mechanism.
1. Disconnect the red-blue stripe
and the black wires, under the seat,
which lead to the junction block un

der the console panel.
With a self-powered test light
check the black wire to see if the sys
tem is properly grounded. If the black
wire is not grounded, remove the con
sole panel Fig. 11 and check the
connections at the junction block,
and repair as necessary.
2. Check the red-blue stripe wire
for voltage. If voltage is not available,
use a voltmeter to check both ter

minals of the 30-ampere circuit

breaker located on the starter relay.
If voltage is available on both sides
of the circuit breaker, remove the
console panel and check the terminal
of the junction block for voltage. If
voltage is available at this point, re
pair or replace the wire between the
junction block and the seat assembly.

If voltage is not available at the junc
tion block, repair or replace the wire

from the 30-ampere circuit breaker
to the junction block.
If voltage is available at only one
terminal of the 30-ampere circuit
breaker, replace the circuit breaker.

3. If voltage is available at the redblue stripe wire, under the seat assem
bly, check the connections from the

red-blue stripe wire to the seat relay
for broken or loose wires Fig. 13.

Repair or replace the wires as neces
sary. If the wires are all right, check
the black wire at the motor for
proper connection.

4. Separate the seat control switch
wire connectors enough to insert a
voltmeter test lead and still leave the

"This publication contains material that is reproduced and distributed under a license to Detroit Iron from Ford Motor Company. No further reproduction
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Black-White

ON
STARTER
RELAY

Red

Blue

VERTICAL
SOLENOID

Red-Blue
Stripe

HORIZONTAL
SOLENOID

Yellow

Green

R1096-B

FIG. 12-Power Seat Wiring
wire connector functional. Check for
battery voltage at the black-white
stripe wire. If voltage is not avail
able, repair or replace the blackwhite stripe wire Fig. 12.

2. Check the inoperative circuit
solenoid and limit switches for proper
operation.

5. Separate the motor green wire
at the connector. Operate the seat
control switch and test the relay green
wire for voltage. Repair or replace
the relay, wires, or motor Fig. 13.

1. From under the car, remove
the seat track retaining nuts and
washers from the 4 studs. Discon
nect the wires under the seat which
lead to the junction block and remove
the seat assembly.

1. Loose or broken motor cou
pling.
2. Defective seat regulator worm,
gear, or screw shaft.
3. Broken or loose wires from con
trol switch to solenoid Fig. 12.

Black. White
Stripe
Ri 097-A

FIG. 1 3-Relay Wire Connector
of the switch terminals to ground
Fig. 12 and operate the switch. If
voltage is not available at any one of
the switch terminals when the. switch
is operated, replace the switch.

Connect a voltmeter from each of
the switch terminals to ground and
operate the switch. If voltage is not
available at any one of the switch
terminals when the switch is oper
ated, replace the seat control switch.

Motor Runs But Seat Does Not
Move. Check for the following:

Red

POWER SEAT MECHANISM

REMOVAL

2. Place the seat assembly on a
clean work area and remove the 4
bolts retaining the seat track to the
seat assembly. Disconnect the wires
at the seat control switch and remove
the seat track mechanism.
POWER SEAT MECHANISM
INSTALLATION

4. Defective solenoid and nut as
sembly.

wires and place the seat track mech

Seat Moves In One Plane Only.
Check for the following:

anism in position on the seat assem
bly. Install the retaining bolts.

1. Connect a voltmeter from each

2. Place the seat assembly in the

1. Connect the control switch

car and install the washers and nuts

on the studs which retain the seat
track to the floor panel. Connect the
seat wires to the junction block wir
ing harness. Test the seat assembly

for proper operation.
MOTOR REPLACEMENT

1. Remove the 2 nuts and wash
ers retaining the motor to the drive
assembly and remove the motor. Re
move the rubber coupling from the
motor shaft. Transpose the new
motor leads for the defective motor
leads Fig. 12.
2. Install the rubber coupling on
the motor. Place the motor on the
drive assembly, making sure the rub
ber coupling is properly installed on
the drive gear shaft, and install the
motor retaining nuts with washers.

MANUAL SEAT TRACK
The manually operated front seat
is mounted in the conventional man
ner on 2 seat tracks. The seat re
lease is located at the lower front
center of the seat, and is operated by
pulling the lever up to release the
seat track.
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CEMENT- M-2G17-A APPLIED
TO BOTTOM OF PANEL

FIG. 14-Front Seat Back

and Cushion

TRACK REPLACEMEJIT

1. Working under the car, remove
the seat track retaining stud nuts and
washers. Then remove the seat as
sembly from the car and place it in

being replaced, and connect these
parts to the new track.

4. Loosely install the track-tofloor retaining studs in tile ;eat track
assembly.

a clean work area.
2. Remove the screws which re

tain the seat track assembly to the
seat cushion, and remove the track
assembly.

3. Disconnect the seat track brace
and latch release rod from the track

5. Install the track assembly on
the seat cushion, and tighten the
screws.
6. Position the seat in the car and,
working under the car, install the
washers and nuts on the retaining
studs,

SEAT COVER REPLACEMENT
Repairs to seat cushions or seat
backs are performed out of the car
and are usually limited to replace
ment of torn or burned seat covers.
In a few inetences, the pads may be
damaged and require rcplaeement.
When installing a new seat cover
or pad, refer to Figs. 14 and 15 for

the location of listing wires, hog
rings, anti-squeak pads, and seat pail

stack-up.
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SPRiNG
BOLSTER WIRE

I

PAD
SUPPORT
A

CEMENT-M-2G17-A APPLIED TO BOTTOM OF PANEL

PAD SUPPORT
ASSEMBLY

R1053-C

FIG. 15-Rear Seat Back and Cushion
FRONT SEAT REMOVAL

From underneath the car, remove
the seat track retaining stud nuts and
washers. Remove the seat assembly
from the car and place it on a clean
work area.
FRONT SEAT CUSHION COVER
REPLACEMENT

1. Remove the seat assembly, and

then remove the cushion side shields
and seat track assembly. From each
side of the seat, remove the seat back
retaining pin and retainer, and then
remove the seat back.

2. Remove the seat back scuff
plates and remove the hog rings re
taining the seat cushion cover to the
spring assembly Fig. 14. Separate

the bottom facing from the cushion
cover top rear panel, and allow the

facing to remain cemented to the
foam rubber pad. Remove the cush
ion cover.
3. Inspect the pad and spring as
semblies, and repair or replace as
necessary.
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4. Transfer the listing wires to the
new cover.
5. Place the new cover assembly

over the pad and seat spring assembly
and secure it to the front bolster w re
with 5 hog rings. Apply M-2GY’ A
cement to the bottom of the cush
ion cover top rear panel and to the

old facing which was left cemented

4. Pierce the cover over the side
and bottom retaining tabs, and bend
the sidLe retaining tabs toward the
center of the seat.
5. Pull the lower rear edge of the
cover over the bottom of the spring
assembly, and secure each side with
3 hog rings Fig. 14.

7. The front and side edges of the
cover assembly can now be secured
to the bottom of the spring assembly
with hog rings as shown in Fig. 4.

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
1 hog ring on each side Fig. 14.
Secure the lower listing of the cover
assembly to the spring assembly with
5 hog rings, pierce the cover over
the bottom retaining tab, and bend
-each tab toward the top of the seat.

8. Secure the rear edge of he
cover assembly to the bottom of the
spring assembly with 6 hog rings.

7. Secure the top rear edge of the
cover assembly to the spring assem
bly with 5 hog rings.

9. Install the 2 scuff plates *n
the cushion.

8. Install the seat back panel with
the retaining clips, the seat back
pivot arm covers, and the 2 seat
stops to the seat back assenibly.

to the foam rubber pad.

6. Secure each side bolster wire o
the seat spring assembly with 6 hug
rings.

10. Install the cushion side shieids,
seat back, and seat tracks. Install
the seat assembly.

9. Connect the seat back to the
seat cushion and install the pivot
arm retainers and retaining pins.

FRONT SEAT BACK COVER
REPLACEMENT

1. From each side of the st-at,
remove the seat back pivot arm re
taining pin and retainer, and then
remove the seat back. Remove the
2 seat back stops, seat back pivot
arm covers, and remove the panel
cover from the seat back Fig. 4
Remove the hog rings from the st at
back assembly, bend the tabs up n
the seat back, and remove the seat
back cover. Inspect the pad and
spring assemblies, and repair or re
place as necessary.
2. Transfer the listing wires to the
new Cover.
3. Place the new cover over
pad and spring assembly, and
12 equally spaced hog rings, set
the cover to the bolster wire IFig

the
ith
tire
4

FRONT SEAT INSTALLATION

Adjust the seat stops as required.
Place the seat assembly in the car
and install the nuts and washers on
the studs that retain the seat tracks
to the floor panel.
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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 the spring and pad assemblies.
Attach the cover at each center bol
ster wire with 5 hog rings. Attach the
outer edges of the cushion cover insert
to each of the bolster wires with 6
hog rings.
5. Apply M-2G17-A 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 Fig. 15.
6. Carefully turn the cushion up
side down and with 60 equally spaced
hog rings attach the cover to the
bottom of the spring assembly. Install
the seat cushion in the car.
REAR SEAT BACK COVER REPLACEMENT

1. Remove the rear seat cushion.
Remove the 2 screws retaining the
bottom edge of the seat back to the
body and 1 screw retaining each
side. Lift the seat back slightly and
remove the assembly from the car.
Place the seat back assembly on a
clean work area.
2. Remove the hog rings retaining
the cover to the spring assembly Fig.
15 and remove the cover. Inspect the
pad and spring assemblies, and repair
or replace as necessary.

REAR SEAT CUSHION COVER
REPLACEMENT

1. Raise the 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 assembly Fig. 15. Separate
the bottom facing from the cushion
cover top rear panel, and allow the
facing to remain cementedL to the
foam rubber pad. Remove the cush
iOn cover.

3. Transfer the listing wire to the
new cover.
4. Place the cover over the pad
and spring assemblies. Secure the
cover to each of the bolster wires
with 17 hog rings. Turn the seat up
side down and attach the cover along
the top, sides, and bottom of the
spring assembly with 63 equally
spaced hog rings.
5. Install the seat back assembly
and the rear seat cushion.
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GROUP 11- BODY
EXTERIOR MOULDINGS

The exterior mouldings and van
moulding retaining clips and
bolts are shown in Fig. 16. To re
otis

move the mouldings secured with
bolts or nuts, it may be necessary to

remove some of the interior trim
panels.

N1194-A

FIG. 16-Body Exterior Mouldings
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DOOR REPLACEMENT AND ALIGNMENT

Replacement doors are furnished
as a sheet metal shell in prime pant.
They have no hinges, trim, glass rr
hardware. When a door is replaced.
transfer all usable parts from the .
door to the new one, and replace any
parts which are damaged beyond
repair.

DOOR REPLACEMENT
Repair any dings or dents in be
new door which may have occurred
in handling and storage. Sand, pant,
and install the weatherstrip on the
new door before assembly
1. Remove all usable hardware
the trim panel and the plastic water
shield. Remove the window and lock
components, and all usable outsnde
mouldings and clips.
2. Slide the door off the hinges If
a hinge is damaged, remove th 4
HINGE-TO-PILLAR

DOOR-TO-Hit-.
BOLTS

ROiTS

HINGE.TO.PILLAR
BOLTS

BOLTS

FIG. 1-Door Hinges

hinge pillar bolts, and replace the
hinge Fig. 1.
3. Position the door on the hinges,
tighten the bolts finger-tight, align the
door, arid tighten the bolts securely.
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 exterior trim, the
plastic water shield, and the interior
trim panell.

DOOR ALIGNMENT
The door hinges provide sufficient
adjustrrient latitude to correct most

misalignment conditions. The elon
gated holes where the hinges attach
to the pillars provide in-and-out move
ment of the front door to obtain flush
fits with the front fenders Fig. 1.
The bolt holes where the doors at
tach to the hinges are enlarged. This
permits a circular movement of the
front door to obtain proper spacing
all around the door Fig. 1.

ALIGNMENT PROCEDURE
1. Consult Fig. 1 to determine
which hinge bolts must be loosened
to move the door in the desired direc
tion.

2. Loosen the hinge bolts enough
to permit movement of the door with
a padded pry bar.

E

N1006-B

FIG. 2-Door Lock and Window Mechanism
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3. Move the door the distance
estimated to be necessary. Tighten
the hinge bolts and check the door
fit.

Replacement
1. Remove the door trim panel and
pull the water shield away from the
door access holes Part 11-2.
2. Disconnect the lock link at the
cylinder, and remove the cylinder
retainer and lock cylinder Fig. 5.
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.

4. Repeat the operation until the
desired fit is obtained, and check
the striker plate alignment for proper
door closing.
I"

". RELEASED

DOOR LOCKS
The door locking mechanism Fig.
2 consists of the door lock and rotor,
lock cylinder, inside and outside
handles, striker plate, and the link
age connecting these parts. Improp
erly aligned doors cause the major
portion of lock failures by putting
excessive strain on the striker plate
and rotor. Do not attempt to correct
door misalignment with a striker plate

adjustment.
LUBRICATiON

The accessible parts of the locking
mechanism should be lubricated pe
riodically as shown in Part 12-2.
The parts of the lock mechanism
on the inside of the door are lubri
cated at assembly and require no
further attention. However, if it is
necessary to repair or replace some

part of the lock mechanism, apply
silicone lubricant to all new moving
parts and to the related parts within

the door. While the trim panel is off,
the window regulator mechanism
should also be lubricated with Lubri
plate.
REMOTE
CONTROL ROD

LOCK ASSEMBLY

j

r

r’__
N 1012-A

FIG. 4-Remote Control Rod Clips
DOOR LOCK REPLACEMENT

1. Raise the door glass, and re
move the door trim panel see Part
11-2. Loosen the water shield
enough to reveal the door panel ac
cess holes.
2. Disconnect the remote control
link at the upper bellcrank Fig. 3.

3. Remove the screws retaining
the lock to the door panel Fig. 2.
Disconnect the door lock cylinder
link at the lock and then remove the
lock and bellcrank assembly, with the
links attached, from the door.
4. Disconnect the links from the
upper and lower bellcrank Fig. 4.
Remove the screws retaining the lock
to the bellcrank and remove the lock.
5. Transfer the lock assembly links
to the new lock assembly. Install the
lock assembly to the bellcrank.

6. Connect the links to the upper
and lower belicranks.

DOOR

LOCK REMOTE CONTROL

REPLACEMENT

1. Raise the window to the closed
position, remove the door trim panel,
and loosen the plastic water shield
enough to reveal the lower access
hole and the remote control rod ac
cess hole Fig. 2.
2. Reach through the remote con
trol rod access hole and disconnect
the remote control rod at the bellcrank Fig. 3.
3. Remove the 3 screws retaining
the remote control assembly. Dis
connect the remote control rod from
the retaining clip and remove the
remote control.
4. Transfer the remote control rod
to the new remote control. Position
the lock remote control in the door
and loosely install the 3 retaining
screws.
5. Connect the remote control rod
retaining clip, and then connect the
rod to the bellcrank.

6. Tighten the lock remote con-

7. Install the lock and bellcrank
assembly to the door panel. Connect
the lock cylinder link to the lock as
sembly. Connect the remote control
link to the upper bellcrank.

8. Check the door lock mecha
nism for ease of operation and adjust
as required.

9. Install the door water shield and
trim panel see Part 11-2.
LOCK CYLINDER

When a lock cylinder is replaced,
both door lock cylinders and the igni
tion lock cylinder should be replaced
in a set. This will avoid carrying an

BELLCRANK
ASSEMBLY
Ni 167-A

FIG.

3-Door Lock and Belicronk

extra key which will fit only one lock.
The key code is stamped on the
door and glove box lock cylinders.

FIG. 5-Door Lock Cylinder
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trol. retaining screws. Install the plas
tic water shield, the door trim panel,
and the hardware see Part 11-2.
STRIKER PLATE ADJUSTMENT

FIG.

1. The door must be properly
aligned before adjusting the striker
plate. The striker plate is not meant
to correct door sag.
2. Loosen the screws and move
the striker plate up or down so that
the level surface of the auxiliary plate

6-Door Lock Striker Plate

is approximately

½2

inch above the

bottom of the roller Fig. 6.

3. Scribe a pencil mark on the pil
lar to maintain the up and down ad
justment, then move the striker plate
in or out to provide a flush condition
between the door and the quarter
panel.
Shims must be added or removed
between the striker plate and the lock
pillar so that the rotor engages in the
center of the striker plate teeth.

POWER WINDOWS
TROUBLE CHECKS
Before making any of these chet Ks,
make sure the battery is fully charged.
and turn the ignition switch to the i.e.
cessory position.
ALL WINDOWS DO NOT OPERATE

1. Connect a voltmeter or test light
from a ground to the power wintiow
relay black wire connected to the O
ampere circuit breaker Fig. 7 If
no voltage is available, replace the
30-ampere circuit breaker and/or replace the connecting black wire
2. Connect a voltmeter from a
ground to the red wire terminai of
the power window relay. If no lt
age is available, repair or replace the
ignition switch or the red wire from
the ignition switch to the relay
3. Connect a voltmeter front a
ground to the remaining term nal
black wire of the power window
relay Fig. 7. If no voltage is a- dlable, replace the powen window
relay.
4. Check the black wire at the innas
ter control switch for voltage. li nc
voltage is available, repair or replace
the black wire from the master . . on-.
trol switch to the power window
relay.
5. At this point the trouble .IUS
ing all windows not to operate shin.tld
have been found and corrected ihe
chances of having all of the control
switches, ground circuit breaKers.
switch to motor wires, or motor’ de
fective at the same time are - erv
remote.
ONE WINDOW DOES NOT OPERATI

1. Operate the switch and listen

for the noise of the motor

running

free. If the motor is running,
loose and has pulled away from
coupling.

i

is
its

R1065-D

FIG. i-Power Window Wiring Diagram
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2. Short out the ground circuit
breaker of the inoperative window,
and operate the switch. If the motor
runs, replace the circuit breaker.
3. Disconnect the green wire at
the motor and check it for voltage
when the switch is operated. If no
voltage is available, check for volt
age at the green wire terminal of the
switch. If there is voltage at the
switch, repair or replace the green
wire from the switch to the motor.
4. In case there is no voltage at
the switch green wire terminal when
the switch is operated, check for volt
age at the switch red-blue stripe wire
terminal. Replace the switch if there
is voltage at the red-blue stripe wire
terminal and none at the green wire
terminal. Repair or replace the redblue stripe wire if no voltage is avail
able at the switch.
5. If voltage is available at the
motor green wire terminal, check the
red and yellow wires for voltage. If
voltage is available at the red and
yellow wires, replace the motor.
WINDOW OPERATES IN ONE
DIRECTION ONLY

1. Check the window operation
with both switches. If the window op
erates properly 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 and yellow wires at the motor
for voltage. If voltage is available, a

0

field coil is open and the motor must
be replaced.
WINDOW OPERATES OPPOSITE
TO SWITCH

1. If a window goes up when it
should go down, the switch is incor
rectly mounted on the trim panel.
WINDOW OPERATES SLUGGISHLY

1. Check the regulator and win
dow runs for binding. Adjust the
runs, repair and lubricate the regu
lator. Lubricate the runs with silicone
lubricant.
2. Check for frayed insulation
where the wires may partially ground.
Check for loose connections which
will cause high resistance and make
sure paint is not insulating the ground
wires or ground circuit breakers
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 exceed 20 amps. Current
draw when the mechanism is against
a stop would be within 30-50 amps.,
depending upon the motor tempera
ture. If either check shows excessive
amperage and the windows are prop
erly adjusted, the motor should be
replaced.
4. Disconnect the motor from the
regulator. Connect an ammeter in
series with the ground wire, and op
erate the switch. The motor no-load
current draw should not exceed 14
amps at 12 volts. If the current draw
does not meet these specifications,
the motor must be replaced.

REPLACEMENT PROCEDURES
The power regulators are basically
the same for all models, whether the
regulator is installed in a front door,
or quarter panel. In view of this, re
pair procedures are given for one
regulator and will apply to all.

REGULATOR MOTOR
REPLACEMENT
The power window regulator mo
tor can be replaced without removing
the entire regulator from the door or
quarter panel. After the trim panel is
removed, disconnect the motor wires
at the connector, remove the motor
mounting nuts and the motor brace,
and pull the motor free of the rubber
coupling.

POWER REGULATOR
REPLACEMENT
To remove and install the power
regulator assembly, including the mo
tor, follow the appropriate removal
and installation procedures given for
the manual regulator. Connecting
the wires presents no problem be
cause of the type of wire connectors
used.
If the regulator arm tension spring
requires replacement, is can be re
placed after the regulator is removed.
This operation should be performed
with the arm at its point of maximum
upward travel so that there is a mini
mum of spring tension to overcome.

VENT AND DOOR WINDOWS

VENT WINDOW REPLACEMENT
1. Remove the door trim panel
see Part 11-2, and loosen the water
shield enough to reveal the door panel
access holes Fig. 8.
2. Remove the 2 bolts retaining
the vent window assembly to the door
Fig. 8.
3. Remove the front run lower
bracket to door panel bracket retain
ing nut and washer.
4. Remove the vent window ad
justing screw nut and washer Fig. 8.
5. Turn the vent window adjusting
screw and the front run adjusting
screw in enough to clear the door in
ner panel.

6. Remove the screw retaining the
door weatherstrip to the leading edge
of the vent window frame and pry
the weatherstrip from the frame.
7. Remove the vent window and
division bar as an assembly.
8. Transfer or replace the front
run assembly to vent window and di
vision bar assembly.
9. Remove the run and division
bar assembly from the vent window.
10. Remove the vent window
lower pivot stud retaining nut,
washer, and tension spring. Then, re
move the vent window upper hinge
to vent glass retaining screws, and

remove the vent glass and retainer.

11. To replace the vent window
weatherstrip, remove the vent win
dow frame weatherstrip retaining
screws and remove the weatherstrip.
Apply a rubber lubricant to the new
weatherstrip. Then, position the
weatherstrip to the vent window
frame. Install the v eatherstrip retain
ing screws.
12. Position the vent glass and re
tamer assembly with the stop washers
to the vent frame. Install the vent
window lower pivot stud tension
spring, washer, and nut. Then, install
the vent hinge retaining screws.
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REGULATOR EQUALIZER
ARM ‘BRACKET
Ni 168-A

FIG. 8-Door Window Mechanism Adjustments
13. Adjust the vent tension spring.
14. Position the vent window as
sembly into the door, being carefut to
align the front run with the leading
edge of the door glass.
15. Install the vent window frame
to door panel retaining bolts Fig, M.
16. Install the vent frame adjust
ing screw washer and retaining nut,
and snugly tighten the screw.
17. Loosely install the window
run lower adjusting screw washer
and retaining nut.
18. Install the door weatherstrip
with cement and retaining screw.
19. Adjust the vent window assem
bly to the body opening Fig. 8. and
tighten the retaining nuts and bolts.
20. Install the water shield and
the trim panel Part 11-2.

DOOR WINDOW
ADJUSTMENTS

glass, and then adjust and tighten the
guide upper retaining nut.
LATERAL IN-AND-OUT ADJUSTMENTS

VERTICAL ADJUSTMENTS

To level the glass with the belt line,
raise or lower the regulator arm
equalizer bracket Fig. 8.
To limit the window travel and
align the top of the glass frame with
the ve:nt assembly, adjust the window

upper stops.
PORE-AND-AVT ADJUSTMENTS

To obtain a snug fit between the
front run and the glass, loosen the
window guide upper and lower re
taining nuts Fig. 8, and with the
glass in the down position, adjust
the guide as required. Tighten the
guide lower retaining nut, raise the

To tilt the top of the glass frame
for parallel alignment with the roof
rail weatherstrip, adjust the window
run and guide lower adjustment
screw as required. Fig. 8.
DOOR GLASS REPLACEMENT
1. Remove the trim panel and
loosen the water shield enough to re
veal the access holes see Part 11-2.
2. Disconnect the regulator arms
from the glass channel roller assem
bly by puffing the roller clip out to
release the regulator arm pin Fig.9.
3. Remove the window upper

stops.
4. Loosen the window lockside
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RETAINING
CLIP

R1005-B

FIG. 9-Glass Channel Roller
guide upper retaining nut. Remove
the lockside guide lower retaining nut
and washer.
5. Raise the glass and disconnect
the lockside guide from its lower re
taining bracket, and then remove the
glass assembly.
6. Remove the glass frame retain
ing screws, and then remove the glass
channel, glass weatherstrip, frame,
and glass tape Fig. 13.

0

7. Install the glass frame on the
glass Fig. 13, using new glass tape.
Install the glass channel and weather
strip. Trim the excess glass tape.
8. Position the door glass assem
bly in the door. Install the regulator
arm pins in the roller assemblies.
9. Install the lockside guide to its
retaining bracket. Install the window
upper stops and adjust the window
assembly Fig. 8.
10. Install the water shield with
M-2G 17-A cement, and install the
trim panel.

REGULATOR REPLACEMENT
1. Remove the trim panel and
loosen the water shield enough to re
veal the access holes.
2. Block the window in the raised
position. Remove the regulator arm
retaining clip at the arm and plate
assembly and remove the regulator
arm from the plate assembly.
If the arm and plate assembly must

be removed, lower the window and
disconnect the arms from the two
glass roller assemblies. Then remove
the arm and plate assembly retaining
screws and remove the assembly. This
can be done without removing the
regulator or the door glass.
3. Remove the regulator assembly
retaining screws and remove the reg
ulator assembly.
4. Position the window regulator
assembly in the door panel and in
stall the retaining screws.
If the arm and plate assembly was
removed, install the assembly in the
door, and connect the arms to the
glass channel roller assembly.
5. Position the regulator arm on
the arm and plate assembly and install
the retaining clip. Remove the win
dow block.
6. Install the water shield with M
20 17-A cement. Seal the water shield
holes with caulk and sealer B6A19563-A. Install the trim panel.

QUARTER WINDOW
QUARTER WINDOW AND
REGULATOR REPLACEMENT
1. Remove the quarter trim panel
and remove the water shield.
2. Remove the quarter window
upper stop retaining bolts, and re
move the stop Fig. 10.
3. On a manual regulator, remove
the window lower stop.
4. Pull the regulator roller retain
ing clip and disconnect the regulator
arm from the glass channel Fig. 9.
REGULATOR -WINDOW
ASSEMBLY
ROLLER
.
ELECTRIC
WINDOW

FRONT GUIDE

N 102 5-B

FIG. 10-Quarter Window

FIG. 11-Quarter Window Rollers

FIG. 12-Quarter Window
Adjustments
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FIG. 13-Remove or Install Glass
Channel
5. Lower the glass, lift the glass
from the front guide Fig. 11, and

remove the glass assembly.

0

6. To remove the glass frame, pull
down the weatherstrip from the for
ward edge of the glass assembly, re
move the frame retaining screws, and
remove the frame and glass tape. Re
move the glass channel Fig. 13.
7. Install the glass in the channel
and install the glass frame, using new
glass tape. Trim the excess tape. If
the regulator doesn’t require replace
ment omit steps 8 and 9.
8. Remove the window regulator
retaining bolts, slide the regulator
equalizer arm roller out of the brack

11 -35

et, and remove the regulator thru the
access hole in the quarter panel.
9. Transfer the roller to the new
regulator equalizer arm, position the
regulator in the quarter panel, and in
stall the retaining bolts.
10. Install the glass assembly in
the guides, the roller in its channel,
and the regulator arm in the roller.
11. Install the window stops.
12. Adjust the quarter window as
sembly as required Fig. 12.
13. Install the water shield and
quarter trim panel.

WINDSHIELD AND BACK WINDOW

WINDSHIELD REPLACEMENT
1. Remove the sun visor b:rackets.
windshield garnish mouldings, instru
ment panel extensions, and the iear
view mirror and arm.

2. Remove the windshield wiper

corner mouldings Fig. 14. Remove
the windshield side mouldings, and
then remove the upper moulding re
taining screws. On a convertible
model, remove the upper moulding.

arms, the wiper pivot shaft cover
plates, and the cowl ventilator grille.
3. Remove the windshield outer
UPPER
MOULDING

/

CORNER
MOULDING

J

COWL VENTILATOR
GRILL

N 1018-B

FIG. 14-Hardtop Model Windshield and Exterior Mouldings
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side and corner mouldings, and in
stall the mouldings.

16. Cement the hood pad to the
cowl with cement, if it is loose, and
install the cowl ventilator grille.
17. Install the right and left wiper
shaft cover plates.
18. Apply rubber cement to the
body right and left front pillar, and
install the roof side rail weatherstrip
Fig. 14.
19. Install the windshield upper
and side garnish mouldings, sun visor
assemblies, and the rear view mirror
arm and mirror assembly.
20. Test the windshield for water
leaks and seal as necessary. Install the
wiper arms and blades.

BACK WINDOW REPLACEMENT
1. Remove the back window outer
side moulding retaining screws from
N1020..B

FIG. 15-Back Window and Exterior Mouldings

each side moulding and remove the
mouldings Fig. 15.

4. Remove the windshield center
and each side retainer Fig. 14.

2. Remove the screws retaining
the upper outside moulding and re

5. From inside the car, loosen the
weatherstrip from the windshield
opening flange, and push the wind
shield and weatherstrip assembly out
of the opening.
6. Remove the weatherstrip from
the glass. On a hardtop model, re
move the upper moulding from the
weatherstrip.

7. After cleaning the old sealer
from the windshield opening flange,
glass, and weatherstrip, apply sealer
to the weatherstrip in the groove for
the glass, and install the weatherstrip
on the windshield glass. On a hardtop
model, install the windshield upper
moulding in the weatherstrip.
8. Apply a heavy bead of caulk
and sealer B6A-19563-B all around
the windshield opening flange.

9. After coating the weatherstrip
mounting surfaces with RuGlyde, in
stall a draw cord in the weatherstrip
groove and overlap the cord about
18 inches at the top center.

10. After positioning the wind
shield assembly in the opening with
a helper applying pressure from the
outside, pull the weatherstrip over
the flange with the draw cord.

move the moulding Fig. 15.
3. Open the deck lid, remove the
upper back panel attaching nuts, and
remove the panel.
4. Remove the back window
weatherstrip center and side retain
ers Fig. 15.

11. With a sealer gun, apply a bead
of caulk and sealer B6A-19563-B
between the weatherstrip and glass.

5. Remove the window garnish
moulding cover. Remove the left and

12. Install the windshield center
and each side retainer.

right inside moulding retainer screws
and remove the mouldings.

13. On a convertible model, posi
tion the windshield upper moulding
on the windshield header.

weatherstrip at the flange, and push
the window and weatherstrip as

14. Install the windshield upper
moulding retaining screws.
15. Apply sealer to the windshield

6. From the inside, loosen the

sembly out of the opening.
7. Remove the weatherstrip from
the glass. Clean the old sealer from
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the weatherstrip and the back wi
dow body flange.

crevice with about a 12-inch overlap
at the top center.

upper back panel and install the at
taching bolts.

8. Apply caulk and sealer B6i
19563-B to the back window oper
ing flange and at the holes for the a
taching clips.

1:1. Position the glass assembly in
the opening, have a helper apply
pressure on the outside, and pull the
weatherstrip over the flange with the
draw cord.

14. Install the back window upper
moulding, and then install the side
mouldings Fig. 15.

9. Apply sealer to the weather
strip in the groove for the glass, an I
position the weatherstrip on the glas’
10. Apply RuGlyde to the flange
area of the weatherstrip, and install
draw cord in the weatherstrip flange

12. Install the window weather
strip retainers at the outer bottom
edge. of the back window Fig. 15.
13. Position the window outside

15. Position the left and right back
window garnish mouldings and in
stall the retaining screws. Install the
garnish moulding center cover.
16. Check the window for water
leaks and seal as necessary.

DECK LID-HARDTOP MOIDEL
New deck lids are furnished
prime paint without hardware.
usable hardware parts should be
moved from the old deck lid so th:
can be installed on the new lid
Before the old deck lid is remo’
and disassembled, time will he say ‘.1
if the new deck lid is prepared t
installation first. Inspect the new de
lid for dings and other minor da
age, repair as necessary, and sa :1
and paint it. While it is drying,
move and disassemble the old I
When the new lid is dry. install t
weatherstrip and hardware

REPLACEMENT

the fit of the weatherstrip to the
flange. Chalk the flange all the way
around, and close the deck lid. Open
the lid and check for a chalk mark
all the way around the weatherstrip.
If the chalk misses at any point, the
flange should be bent to provide
proper sealing.

ALIGNMENT
The deck lid can be shifted fore
and aft., up and down, and from side
to side as shown in Fig. 16. Care
should be taken not to distort or mar
the deck lid or body panel so that an
unsightly appearance results.

1. Remove all hardware Ironi
deck lid.

1. Prop the deck lid open.
2. Mark the hinge position on the
lid and on the mounting bracket for
reference when a new hinge is in
stalled.
3. Remove each torsion bar using
a long screwdriver and vise-grips, pry
the anchor end of the torsion bar out
of its adjustment notch Fig. 16. The
bar must be securely held with the
vise-grips.
4. Remove the hinge attaching
bolts from the deck lid and from the
mounting bracket, and remove the
hinge.
5. Position the hinge and partially
tighten the mounting bolts.

2. Remove the hinge to deck ‘i
bolts Fig. 16, and remove the dc K
lid. Remove the deck lid ornamet
and lock from the deck lid. It
is necessary to remove the hin
remove the hinge bracket ho’
Fig. 16.

6. Install each torsion bar, revers
ing the procedure in step 3.
7. Remove the prop and check the
lid position. After any necessary ad
justment, tighten the hinge attaching
bolts. The farther rearward the an
chor end is twisted, the greater the
tension.

3. If the hinges were removed
stall the new hinges at the same
proximate location as the old hinge’
Position the deck lid and install te
hinge to deck lid bolts finger-tight

STRIKER PLATE ADJUSTMENT

4. Close the deck lid gentl a
check the fit. Adjust the deck lid and
hinges for proper fit. Adjust tie
striker plate.

CHECKING DECK LID FIT
After the deck lid has been httd
for a good exterior appearance. che k

HINGE OR TORSION BAR
REPLACEMENT

FIG. 16-Deck Lid Hinge and
Adjustments

The deck lid striker plate Fig. 17
can be adjusted up or down by loos
ening the bolts and moving it to the
desired position. If lateral movement
of the striker plate is required, it can
be tilted slightly to obtain free opera
tion of the lock.
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DECK LID LOCK
DECK UD LOCK CYLINDER
REPLACEMENT

To replace the deck lid lock cyl

inder and sleeve, remove the nuts
retaining the deck lid ornament, and
remove the nut, washer, spacer, and
extension from the lock cylinder and
remove the assembly Fig. 17.
To remove the lock cylinder from
the sleeve, turn the key ½ turn clock
wise from the locked position, and

push the release pin down with a
small punch. Pull the key and cylin
der 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 UD LOCK REPLACEMENT

Remove the 3 lock retaining bolts
and remove the lock Fig. 17.

DECK LID
LOCK

N 1040-B

FIG. 17-Deck Lid Lock
The lock is not adjustable in the
deck lid. Positioning of the striker

in relation to the lock is accom
plished entirely at the striker plate.
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TOP OPERATION
The Thunderbird convertible ‘p
is lowered into and erected out t
the luggage compartment. The cyces
are automatic with the exception tf
manually locking or unlocking ne
windshield header clamps and opt I
ing or closing the rear window I Ic
top operation is divided into the LIlowing two cycles:
A. Top Retract Cycle
1. Deck Lid Unlock
2. Deck Lid Open
3. Package Tray Extend
4. Top Retract
5. Deck Lid Close
6. Deck Lid Lock
B. Top Erect Cycle
1. Deck Lid Unlock
2. Deck Lid Open
3. Top Erect
4. Package Tray Fold
5. Deck Lid Close
6. Deck Lid Lock
Hydraulic pressure is used to r
and lower both the top and the d ‘k
lid Fig. 1. The hydraulic press e
is produced by a reversihle-eleci’c
motor and pump assembl and lie
top and deck lid linkage are a i
ated by the hydraulic cylinders l’h :e
electric-solenoid valves are placeo n
the hydraulic lines to control the ti s
of fluid to the desired cylinders.
The deck lid is unlocked ,
locked by jack screws Fig. 2i A
reversible-motor is used to oper me
the 2 jack screws thru drive cab’ s
The package tray is extended ‘id
folded by a motor and transmiss n
mounted to the tray right pivot a n
The deck lock screw motor ‘id
tray motor are protected by a
ampere circuit breaker in the grotid
circuit. The hydraulic-pump moiar
and the entire circuit is prote ed
by a 50-ampere circuit breaker ‘n
the feed circuit Fig. 4.

All circuits are protected by noncycling circuit breakers. This type of
circuit breaker will not reset itself
until the control switch is released
or the short circuit removed.
The power is supplied to the motors
and solenoids thru 8 relays 6 of
which are double-contact relays.
Fig. 3 details the electrical circuits
through the relays to the motors and
solenoids. Fig. 4 shows the instal
lation arrangement of the relays in
the vehicle. The double-contact re
lays are used to close the power
supply circuit to both a motor and
the related solenoids or the armature
and field windings in the shunt-wound
tray motor.
The instrument panel top control
switch activates the top assembly
Fig. 5. A neutral switch relay is
used to prevent top operation unless
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
closed to energize the neutral switch
relay, and close the control switch
circuit Fig. 4.
‘The top mechanism operation is

controlled by 7 limit switches. These
switches, actuated mechanically by
the various panels or linkage, com
plete the supply circuit from the
main control switch to the control re
lay coil windings. The switch lead
wires may be color coded violet and
yellow, or red, white and yellow at
the switch itself. However, the wire
colors between connectors are as in
dicated in the circuit diagrams Figs.
6 thru 17.
A luggage compartment light is
mounted on the deck lid and is on
whenever the 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 deck lock limit switch control
the function of the light Figs. 6 and
7.

TOP RETRACT CYCLE
This cycle starts with the top in
the erected position and the deck lid
closed and both locked. The top is
manually unlocked, the rear win
dow unfastened and rolled, and the
top control switch is pressed and
held.

TOP SOLENOID

DECK SOLENOID
VALVE

TOP RIGHT LIFT CYLINDER

N 1058-B

FIG. 1.-Hydraulic System
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LIMIT
ERECT DECK LID
DECK LID LIFT CYLINDER
SWITCH LIMIT
PACKAGE
DECK LID SOLENOID VALVE
LOCK
SWITCH
TRAY
MOTOR
MOTOR AND PUMP ASSEMB
MOTOR
TOP SOLENOID VALVES
TOP DOWN LIMIT SWITCH
DECK LOCK LIMIT S
TOP ERECT LIMIT SWITCH
TOP ERECT RELAY
TOP RETRACT
RELAY

STARTER

DECK
LID LIFT
CYLINDER
LEFT DECK OPEN
LIMIT SWITCH
RIGHT DECK OPEN
LIMIT SWITCH
TRAY RETRACT RELAY
DECK OPEN RELAY
DECK UNLOCK RELAY

50-AMP
CIRCUIT
BREAKER

TRAY ERECT RELAY
DECK CLOSE RELAY
LOCK RELAY
N 1024-C

FIG. 2-Limit Switch Locations
POWER TERMINALS

Blue-

White
Green

TRAY
MOTOR

White

RedWhite Stripe

YellowWhite Stripe

TOP
SOLENOIDS

DECK
LOCK
MOTOR
Yellow-Red
Stripe

Violet
DECK
LOCK
RELAY

Yellow

Block.Green Stripe
DECK
CLOSE
RELAY

DECK
SOLENOID
Ni 181-A

FIG. 3-Solenoid and Motor Feed Circuits
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4-Control Relay Locations

DECK LID UNLOCK

Current flows from the top control
switch through the tray retract limit
switch Fig. 6, the left deck open
limit switch, and the deck unlock
power relay, and actuates the deck
lock motor Fig. 3.
DECK LID OPENING

The mechanical motion of unlocking the deck lid actuates the deck
lock limit switch. As the switch
plunger moves upward, contacts are
closed to allow current to flow to
the deck open power relay Fig. 7,
actuating the electric-iiydraulic pump
and deck solenoid valve Fig. 3. Hydraulic pressure is delivered to the
deck solenoid valve and then to the
2 deck cylinders, raising the deck
lid.
PACKAGE TRAY EXTEND

When the deck lid is fully raised,
the left deck open limit switch

Vhen the top reaches the
reti acted position, it actuates
th top retract limit switch and de
en gizes the top solenoid valves
whsch shuts off the hydraulic pres
su to the top cylinders.
h

.

U

DECK LID CLOSE AND LOCK

Li

DECK
OPEN
RELAY
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plunger is depressed, opening the
deck open circuit and closing a sec
ond set of contacts Fig. 8. Current
flows through the left deck open
limit switch, the tray erect limit
switch, to the tray erect power relay.
The tray motor is actuated Fig.. 3
and extends the package tray so that
it is parallel with the deck lid. The
mechanical action of the tray, as it
reaches its travel limit, actuates the
tray erect limit switch which opens
the tray erect relay circuit and closes
the top retract circuit Fig. 9.

" the top retract limit switch
opens and the top solenoid valves
ci e. another set of contacts in the
‘are switch close Fig. 10, allowing
c1 rent to flow to the deck lock relay
ar through the deck lock limit
s’. tch to the deck close power relay.
1
r the deck solenoid valve is ac
tu ed, hdraulic pressure is deliv
ci
to the 2 deck cylinders, lowerrnL: the deck lid. The deck lock motor
lo K’ the deck. As the deck lock
,ws draw the deck lid down, the
dc k lock limit switch is opened Fig.
I
stopping the electric-hydraulic
ptmp Releasing the top control
s’.’ tch cuts off the current to the
o ing circuit.
TOP ERECT CYCLE
his cycle starts with the top in
th luggage compartment and the
di k lid closed and locked.
DICK LID UNLOCK

TOP RETRACT

Currcnt flows from the tray erect
limit switch through the top retract
limit switch to the top retract power
relay, actuating the electric-hydraulic
motor and top solenoid valves Fig.
3. Hydraulic pressure is delivered
to the top solenoid valves arid then
to the 2 top cylinders, lowering

With the top control switch
Pr sed and held, current flows
th nigh the top retract limit switch
F c. I 2. and the right deck open
in it switch, to the deck unlock
p’cer relay, actuating the deck lock
motor. The motor drives the deck
lo screws and unlocks the deck lid.
DECK LID OPENING

The mechanical motion of unlockinc the deck lid closes the deck lock
limit switch Fig. 13. Current flows
to he deck open power relay, actu
alig the electric-hydraulic pump
ar the deck solenoid valve. Hydrau
hr pressure is delivered to the deck
o floid valve and then to the 2
dt k cylinders, raising the deck lid.
A the deck lid reaches the fully open
ition, the right deck open limit
Sk tch opens, and stops the deck lock
rn tor and electric-hydraulic pump.

50 AMPERE CIRCUIT BREAKER
RH.
BATTERY
POST OF
STARTER
SOLENOID

RELAY POWER BARS

10-AMP.
CIRCUIT
BREAKER

Black
14 gauge

NEUTRAL
SWITCH

TOP
CONTROL

TOP ERECT

‘ACC" POST OF
IGNITION SWITCH

P1059-A

FIG. 5-Top Control

Switch and Relay Power Circuits

‘hen the right deck open limit
s’ tch opens, another set of contacts
in the same switch close Fig. 14.
irrent then flows through the top
err :t limit switch to the top erect
pver relay, actuating the electrich raulic pump and top solenoid
va es, Hydraulic pressure is dcliver’i to the top solenoid valves
an then to the 2 top cylinders,
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6-Deck Lid Unlock-Top Retract Cycle

DECK LOCK

FIG. 7-Deck Lid Open-Top Retract Cycle
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FIG.

8-Package Tray Extend-Top Refract Cycle
ERECT

LEFT DECK
OPEN

FIG. 9-Top Retract-Top Retract Cycle
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FIG. 10-Deck Lid Close-Top Retract Cycle
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FIG. 12-Deck Lid Unlock-Top
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DECK OPEN

FIG. 15-Package Tray

Fold-Top Erect Cycle
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DECK OPEN

FIG. 11-Deck Lid Lock-Top Erect Cycle
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raising the top. When the top reaches
the fully erected position, it opens the
top erect limit switch which de
energizes the top erect relay and
stops the electric-hydraulic pump.

motor. This motor folds the tray un
der the deck lid. When the tray is
completely folded, the tray retract
limit switch opens, and thus stops the
tray motor.

PACKAGE TRAY FOLD

DECK UD CLOSE AND LOCK

When the top erect limit switch
opens, another set of contacts in the
same switch close Fig. 15. Current
then flows through the tray retract
limit switch to the top erect limit
switch and then to the tray retract
power relay which actuates the tray

As the -tray retract limit switch
opens, another set of contacts in the
same switch close Fig. 16, allowing
current to flow to the deck lock relay
and through the deck lock limit
switch to the deck close power relay.
The electric-hydraulic pump and the

deck solenoid valve are actuated. Hy
draulic pressure is delivered to the
2 deck cylinders, lowering the deck
lid. The deck lock motor locks the
deck. As the deck lock screws draw
the deck lid down, the deck lock
limit switch is opened Fig. 17,
stopping the electric-hydraulic pump.
Releasing the top control switch
opens the circuit to the deck lock
relay.
Fasten the rear window and lock
the windshield header clamps.

DECK MANUAL OPENING PROCEDURES
If a part of the electrical, mechani
cal, or hydraulic system of the deck
does not work, the following manual
procedures may be used to get at the
malfunctioning part.

LOCK NUT
HOUSING
-..-----

,

Tool-T57P-53510-A

li

LOCKNUT

MANUAL OPENING
PROCEDURES
UNLOCKING DECK LID MANUALLY

1. Raise the car approximately 10
inches by placing a floor jack under
the underbody rear cross member.

2. From the underside of each
wheelbase, remove each deck lid
lock retaining screw Fig. 18.
3. After lifting the front edge of
the deck lid about one inch, operate
the top control switch to complete
the opening of the deck lid.

GROMMET

FIG. 19-Deck Lift Cylinder
FIG. 18-Deck Lid Lock

OPENING DECK LID MANUALLY

1. Unlock the deck lid by operat
ing the top control switch or by using
the preceding method for manually
unlocking the deck lid.

2. From underneath the lower
back panel, remove the deck cylin
der bracket retaining bolts from each
cylinder Fig. 19.

3. Complete the opening of the
deck lid manually. If the deck lid
locks have been released from the
wheel housings, the nut and housing
portion of the locks will remain attached to the deck lid.
ERECTING TOP MANUALLY

If it becomes necessary to erect

the top manually, proceed as fol
lows:
1. Unlock and open the deck lid.
2. Energize both top solenoid
valves, using suitable jumper wires
and a 1 2-volt source. If either valve
is inoperative, disconnect the hy
draulic lines connected to the
valves so that there will be no hy
draulic block in the top cylinders.
3. Manually erect the top.

ELECTRICAL CHECKS
Before attempting any trouble
checks, read Section 1, "Top Operation." The following overall observa.
tions and checking procedures will
assist in isolating the malfunctioning
part.

SUPPLY CIRCUIT
A continuity light attached between ground and various points in
the supply circuit will identify an inoperative or defective component

Fig. 5. With the ignition switch in
the ON or ACC position and the
transmission selector in N or P.
checks at the circuit breakers, neu
tral switch relay, actuator switch and
relay power bus bar in that order
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CONTROL RELAY
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MOTOR OR SOLENOID
CIRCUITS

TO 10 AMP.
CIRCUIT BREAKER.

Application of a 1 2-volt power
source with a jumper wire directly to
the motor or solenoid, or by-passing
the motor ground circuit breaker will
isolate the cause of malfunction.
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TO
IGNITION
SWITCH
‘ACC’

B lack- Yellow
Stripe

FUNCTION CHECKS

Black
White

SOLENOID OR TRAY MOTOR
ARMATURE -ONLY USED ON
DOUBLE CONTACT RELAYS
N1176-A

FIG. 20-Relay Wire Connector Identification
will isolate the problem. Fig.
will assist in identifying the neutral
switch relay terminals.

SWITCH CIRCUITS
The switch circuits can be checked
by by-passing the various compo
nents with a jumper wire. A continu
ity light cannot be used as the current draw required by the light ill
not allow the relay coils to energize.
Figs. 3 thru 17 should be referred
to for identification of the wires. Fig.
20 will identify the control relay
terminals.
Connecting the jumper wire re
tween the relay bus bar and the relay
coil terminal will by-pass the switch
circuit. If the motor or solenoid op
erates, the switch circuit can he
checked to locate the inoperative ur
maladjusted switch, lose wire con
nector, or defective switch circuit

a
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wire. An audible "click" of the relay
is another indication of switch cir
cuit problems. If the component fails
to operate and the relay is functional
the relay "clicks" the motor or solenoid circuits are at fault. Moving the
jumper wire to the relay motor ter
mirial will determine if the relay is at
fault. Should the motor or solenoid
still fail to function, the motor or
solenoid should be checked.
When the deck lid is opened, all
switches are accessible for 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 further tests. A switch can be checked
by depressing the switch stem, if im
properly adjusted, or by-passing the
switch with a jumper wire directly at
the switch contact terminals or wire
connectors.

An ammeter 100-Amp. scale inserted in the motor feed circuit will
aid in determining which of the dcc
trical components is operating both
normally and abnormally. The ammeter should be connected between
the main feed 50-amp. circuit breaker on the starter relay and the motor
supply lead #8 gauge black wire
which supplies the control relay bus
bars.
Should a switch be improperly adjusted and close the relay circuit for
any functional cycle and yet not
open the cycle just finishing, the
ammeter reading will indicate the
problem. Use Figs. 3 through 17
and Table 1 as a guide to the various
components in use at each step of
the top operation. The ammeter
reading can be directly converted to
a diagnosis of the problem.

TABLE 1 -Electrical Component
Current Draw
Pump Motor-Normal
-by-passing

32-48 amps.
58 amps.

Tray Motor-Normal
-no load
-stalled

30-35 amps.
1 8.21 amps.
100 amps.

Lock Motor-Normal
-no load
-stalled
Solenoids-each

1 8-22 amps.
1 5-1 8 amps.
50 amps.
10 amps.

MECHANICAL AND HYDRAULIC CHECKS

MECHANICAL CHECKS
Improper top operation can be
caused by bent or misaligned linkage, 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 mechanical components as required.
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HYDRAULIC CHECKS
Faulty hydraulic system operation
can be caused by lack of fluid, leaks,
air in the system, obstruction or
kinks in the hoses, or faulty operation
of a cylinder or the pump.
FLUID LEVEL CHECK

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, check the
system for leaks, adding heavy duty
brake fluid as necessary.
LIFT CYLINDER OPERATION CHECK

1. Erect the top.
2. Place absorbent cloths below
the filler plug.

Operate the 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 cylinders for
kinks.
If one piston rod moves more slowly than the other, the cylinder with
the slower rod is defective and should
be replaced.
If both rods move slowly, or do
not move at all, disassemble and re
pair the pump.

TROUBLE DIAGNOSIS GUIDE
The following trouble diagnosis
guides, when used in conjunction
with the checking procedures de
tailed in Sections 3 and 4, will
assist in determining the possible
cause of any malfunction of the top
mechanism. The possible causes are

listed in the order of their ease of
checking to avoid unnecessary dis
assembly. The troubles listed for
each subsequent part of the cycle are
limited to those things which could
occur only if the mechanism reaches

the subject part of the cycle in a
normal manner.
A battery which is not in a normal
fully-charged condition can affect
top operation. Be sure of an ade
quate power supply before making
extensive tests of the top circuits.

TROUBLE DIAGNOSIS GUIDE
NO UNLOCKING ACTION, NO NOISE

DECK UNLOCK

While holding the top control
switch in the retract position, move
the transmission control lever back
and forth through the N position. If
no audible click is heard from the
neutral switch relay, the main SO-.
ampere circuit breaker, the switch
1 0-ampere circuit breaker, the neu
tral switch and the switch relay
should be checked as detailed in
Section 3. If the deck lock mecha
nism begins to function normally, the
neutral switch should be checked.
An audible noise from the neutral
switch relay without any action from
the deck lock mechanism indicates
that the neutral switch is functional.
NO UNLOCKING ACTION, NO NOISENEUTRAL SWITCH FUNCTIONAL

With the neutral switch relay op.
crating, move the top control switch
to the opposite position to determine
if the deck locks will ratchet. If deck
locking occurs, check the following
components by by-passing them with
a jumper wire.
A. Refract Cycle. Check the top
control switch, tray retract limit
switch, right deck open limit switch,
and the deck unlock relay.

B. Erect Cycle. Check the top control switch, top retract limit switch,
left deck open limit switch, and the
deck unlock relay.
NO UNLOCKING ACTION, CONTROL
RELAY CLICKS

If a control relay functions, as de
termined by an audible click, the
trouble may be in the tray retract
limit switch, the deck lock motor, or
motor ground circuit breaker. It will
be necessary to manually unlock the
deck lid, as detailed in Section 2, to
gain access to the components.
NO UNLOCKING ACTION, LOCK
MOTOR RUNNING

When the lock motor operates and
does not unlock the deck lid, the
cause may be broken flexible drive
cables or loose lock nuts. Only one
side may be inoperative.
NO UNLOCKING ACTION, DECK UD
JUMPS OFF LOCKS

A maladjusted deck lock limit
switch will allow the hydraulic pump
to apply pressure to the lift cylinders
and cause a bind in the lock screw
operation. Adjustment of the switch
should correct the trouble.
CONTINUED ON NEXT PAGE

"This publication contains material that is reproduced and distributed under a license to Detroit Iron from Ford Motor Company. No further reproduction
or distribution of the Ford Motor Company material is allowed without the express written permission of Ford Motor Company."

PART 1 1 -4 CONVERTIBLE TOP

11-51

-

TROUBLE

DIAGNOSIS GUIDE Continued

DECK UNLOCK Continued

DECK LOCK

DECK UNLOCKS, TOP MOVESRETRACT CYCLE

DECK UNLOCKS, TRAY BEGINS TO
FOLD-ERECT CYCLE

Any movement of the top during
deck unlocking indicates a malfunctiori of the tray erect limit switch.

Any folding action of the tray dur
ing deck unlocking indicates a mal
function of the top erect limit switch.

SLOW LOCKING ACTION

and observe the movement of the
deck lid as it unlocks. Should the
deck lid pop off the lock nuts, the
deck lock limit switch adjustment
should be checked.

A slow, binding action of the lock
screws indicates that the deck lidi lift
pump is operating. Move the top
control switch to open the deck lid
DECK UNLOCKS, BUT WILL NOT
OPEN-DECK LIGHT OFF

DECK OPEN

The deck light contacts of the deck
lock limit switch will be closed at
the same time as the contacts which
control the deck open relay. Lifting
up on the deck lid at the deck lock
limit switch should allow the switch
to move and open the deck lid. If
the deck lid does not start to open,
the switch may be at fault and by-.
passing the switch at the deck open
relay will verify this condition.
DECK UNLOCKS, BUT WILL NOT
OPEN-DECK LIGHT ON

If the deck light is on, the deck
lock limit switch should be making
contact to close the deck open relay
circuit. By-passing the switch at the

DECK CLOSE

TRAY ERECT

relay will check the switch. Should
the deck still be inoperative, by-pass
the relay to check its performance.
It will be necessary to manually
open the deck lid, as detailed in 5cction 2, to test the motor and deck
solenoid.
DECK OPENS, ACTION NOT SMOOTH

A jumpy or slow deck lid motion
indicates trouble in the hydraulic
system. Check the fluid level in the
pump assembly. A low fluid level is
an indication of possible leaks which
should be corrected before replacing
the fluid.
Troubles in the deck lift cylinders
will also be indicated by a jumpy
motion of the deck lid.

DECK WILL NOT CLOSE-LOCK
SCREWS NoT RUNNING

DECK WILL NOT CLOSE-LOCK
SCREWS RUNNING

Check the limit switch adjustnient
top retract limit switch on retract
cycle or tray retract limit switch on
erect cycle by depressing the switch
by hand. If adjustment does not correct the trouble, check the switch
contacts with a jumper wire.

Check the deck close relay and the
deck lock limit switch for malfunc
tion with a jumper wire.

TRAY WILL NOT ERECT-DECK
LOCK SCREWS RUNNING

If the deck lift mechanism does
not depress the right deck open limit
switch, the deck lock screws and
pump motor will still operate. If the
correct action can be initiated by depressing the right deck open limit
switch plunger, adjust the switch.

limit switch, tray motor, or the tray
motor ground circuit breaker. The
switches can be by-passed by touching the proper terminals with a
jumper wire see the individual cir
cuit diagrams in Section 1. Further
testing of the tray erect relay, tray
motor and motor ground circuit
breaker can then be performed.

TRAY WILL NOT ERECT-DECK
LOCK SCREWS STOPPED

TRAY ERECTS-DECK LOCK SCREWS
CONTINUE RUNNING

If all action stops when the
lid reaches the completely open
tion, the trouble may be in the
deck open limit switch, tray

deck
posiright
erect

DECK CLOSES-LOCK SCREWS
NOT RUNNING

Check the deck lock relay, deck
lock motor, and lock motor circuit
breaker.

Adjust the right deck open limit
switch to properly open the deck
open relay terminals of the switch
and stop the deck screws and pump
motor.
CONTINUED ON NEXT PAGE
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TROUBLE DIAGNOSIS GUIDE Continued

TRAY RETRACT

TOP MOVEMENT

TRAY WILL NOT RETRACT

TRAY STOPS DURING RETRACTION

Check the adjustment of the top
erect limit switch by depressing the
switch plunger by hand. If the tray
still does not move, check the top
erect limit switch, tray retract limit
switch, tray motor, and motor ground
circuit breaker.

An incorrectly adjusted top erect
limit switch will allow the hydraulic..
pump and solenoids to be energized
during tray movement. This condi
tion will overload the total circuit
and open the main SO-ampere circuit
breaker.

TOP WILL NOT RETRACT

breaker and stop the top movement.
Check the tray erect limit switch to
make certain that the tray motor
stops at the end of the tray travel.

Pump Motor Not Running. When
the top will not retract after the tray
has extended, check the tray erect
limit switch, top retract limit switch,
top retract relay, and the pump motor. The tray erect limit switch may
be maladjusted, and depressing the
switch plunger should start the normal top operation. The tray motor,
if stalled at the limit of tray travel,
may have opened the main 50-ampere circuit breaker. Further check
of the tray erect limit switch and the
top retract limit switch can be made
at the switch terminals or connectors. The top retract relay can be
checked by by-passing it with a
jumper wire.
Pump Motor Running. A running
pump motor indicates that the switch
and relay circuits are functional. A
check of the top solenoids should be
made. Connecting the solenoid feed
wire momentarily should produce an
audible noise as the valve opens and
closes.
TOP STOPS DURING RETRACTING

A stalled tray motor can open the
motor supply 50 -. ampere circuit

D

TOP WILL NOT ERECT

Pump Motor Not Running. Check
the left deck open limit switch, top
erect limit switch, top erect relay,
and the pump motor. The left deck
open limit switch may be maladjust
ed and depressing the switch plunger
by hand shoUld start the normal top
operation. The checking of the other
components can be made by by-passing each one with a jumper wire.
Pump Motor Running. Check the
top solenoid valves to determine if
the valves are opening as required.
Connecting the solenoid feed wire
momentarily should produce an aud
ible noise as the valve opens and
cioses.
TOP MOVEMENT NOT SMOOTH

If the top movement is not smooth,
check the solenoid valves and top
lift cylinders for malfunction. Also
check for mechanical problems as
detailed in Section 4.

ASSEMBLY REPLACEMENTS

MOTOR AND PUMP
A pump repair kit and a reservoir
repair kit are available for service.
REMOVAL

1. Open the deck lid and remove
the luggage compartment right side
trim panel. See Section 2 for proce
dures to gain access to the pump
motor if the deck lid is inoperative.
2. Disconnect the motor leads at
the wire connector Fig. 21.
3. Using a jumper wire from the
relay feed bar a 12-volt power
source energize both top solenoids
to relieve the hydraulic pressure in
the lines.

4. After placing cloths under the
hose connections, disconnect both
hoses at the pump and then plug the
open fittings and lines.
5. Remove the pump assembly attaching nuts and remove the assem
bly. Do not lose the rubber grom
mets.
DISASSEMBLY

1. Remove the filler plug, and
drain the fluid from the reservoir into a clean container.
2. Scribe lines on the reservoir,
pump body, and reservoir cover so

that these parts can be assembled
properly Fig. 22.
3. Remove the center bolt from
the reservoir cover Fig. 23.
4. Remove the cover and reser
voir, and the two 0-ring seals at each
end of the reservoir.
5. Remove the mounting bolts
that hold the valve body on the pump
body.
6. Place a cloth under the assem
bly, and carefully remove the valve
body so that the check balls are not
lost.
7. Remove both rotors and the
drive ball Fig. 23.
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CONVERTIBLE TOP
DECK SOLENOID VALVE

TOP LIFT CYLINDER
REMOVAL

1. Remove the rear seat cushion
and back.
2. Disconnect and plug the hy
draulic lines at both ends of the cyl
inder, using cloths to catch any leaking fluid.
3. After removing the hairpin clip
and clevis pin at each end of the cyl
inder, remove the cylinder.
INSTALLATION

,L

N1178-A

DECK LID LIFT CYLINDER

FIG. 21W-Pump Assembly and Solenoid Valves

REMOVAL

INSTALLATION

ASSEMBLY

When assembling the pump, . -c
all the parts supplied in the pump
pair kit.
1. Install the drive ball and i
inner rotor on the armature shalt
2. Install the outer rotor , i
place the check balls in the put’ p
body channels.
1
3. Install the valve both on
pump body.
4. Install an 0-ring seal in ca
end of the reservoir.
5. Install a new seal on the cc
ter bolt, and install the reservoir a 1
cover on the valve body. using tic
guic
lines previouslY scribed a
Fig. 22. The cover must be mount
with the embossed lines in a vertii
fil
and horizontal position and the
position.
plug at 10 o’clock
6. After positioning the assemt
horizontally, fill the reservoir w , 0
ci
heavy duty brake fluid to the Ic’hoi,
filler
plug
of the bottom of the
Install the filler plug with a new se

1. Position the cylinder in the car.
2. Install the clevis pins and hairpin clips at each end of the cylinder.
3. Connect the hydraulic lines.
4. Bleed the system by cycling the
the
top 2 or 3 times, and check
required.
fluid,
if
fluid level. Add
5. Install the rear seat back and
the cushion.

1 . Position the pump mounting
grornmets to the pump, and install
nuts.
the pump assembly mounting
is inBe sure the motor ground lead
good
to
a
grommet
the
stalled under
electrical ground.
the
2. Remove the plugs from
both
connect
and
lines and üttings
lines to the pump assembly.
the
3. Connect the motor leads at
connector.
4. Bleed the system by operating
check
the top 2 or 3 times, and
the
be
in
must
The
top
the fluid level.
is
raised position when the fluid level
checked.

1. Remove the lift cylinder guard
from the floor.
2. Remove the upper and lower
clevis pins.
the
3. Remove the cylinder from
cylinder
the
mounting, then place
both
into a suitable pan. Disconnect
hydraulic lines at the cylinder. Note
assure
the routing of each line, to
correct installation.
INSTALLATION

1. Connect the hydraulic lines.

the
2. Position the cylinder on
pins.
clevis
the
install
mounting and
by
3. Bleed the hydraulic system
then
times,
or
3
cycling the top 2
check and add fluid, if required.
4. Replace the cylinder guard.

COVER

SCRIBE LIIIES TO CBTAI"
PROPER ASSEMBLY

I

-,..

,

..

.‘

It
N1061

A

FiG. 22.-Reservoir Marked Before
Disassembly

CENTER BOLT
THROUGH
BoLTS

BODY

FIG. 23-Motor and Pump Disassembled
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GROUP 11-BODY
MAINTENANCE AND ADJUSTMENTS

MAINTENANCE
The top should be washed regu
larly with soap and water. If stubborn stains or spots can’t be removed
with soap and water, or with
FoMoCo Interior Trim Cleaner, an
abrasive-type cleaner can be used
sparingly. The seams should not be
scrubbed with an abrasive cleaner.
After washing, the top should be
rinsed thoroughly with clean water.
The rear window should be washed
with warm water and mild soap
powder. The top should be allowed
to dry while it is in the raised posi
tion with the header clamps fastened.
To keep the rear window slide
fastener operating freely, apply a

light coating of Stick Wax, preferably
right after each washing.

ADJUSTMENTS
If the top is misaligned, corrections
should not be made until after a

FIG.

24-Header Bow Adjustment

check has been made for bent linkage. All pivot points in the top linkage should be lubricated periodically
with light engine oil.
Before aligning the top, visually
determine if the trouble results from
top misalignment and/or window
misalignment. It may be necessary to
align both the top and the windows
because of the relationship between
the two. Adjustments of the door and
quarter windows must be checked
and any necessary changes made before making top adjustments. These
windows must be fully closed to insure proper adjustment. Door’ and
quarter window adjustments are outlined in Part 11-3.

NO66-B

FIG.

25-Top Linkage
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There are 4 main adjustmen
areas for the top and the luggage
compartment door: the header area
the rear rail area, the main pivoi
bracket area, and the luggage corn
partment door area.
HEADER AREA ADJUSTMENTS

Header Bow Adjustment.
header bow can be adjusted
and aft to provide alignment
the header.
1. With a pencil, mark the

Th
for
with

pres
ent location of the joint between the
header bow and the side rail. This
mark provides a measuring point fo
adjustment.
2. Raise the top to a satisfactor’
working level, prop it in position, and
remove the screws that hold the from
part of the side rail forward weather
strip to the side rail and the heade
bow. It is not necessary to removc
the entire weatherstrip.
3. Using a putty knife loosen the
front part of the weatherstrip frorr
the side rail and the header.
4. Loosen the blind nuts Fig. 24
move the bow fore or aft to ge
proper alignment at the header, anti
tighten the nuts.
5. Loosen the dowels, and lowe
the top to check adjustment.
6. After making sure the dowels
are aligned with their striker plates

CONVERTIBLE TOP
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and the bottom of the side rail as
points for measurement.
1. Release the toggle clamp’s.
2. Adjust each front intermediate
side rail set screw flush with the end
of the rail Fig. 25.
3. Loosen the balance link adjustment bolts Fig. 25 at each side of
the car.
4. Lengthen or shorten the bal
ance link Fig. 25 to obtain a parallel
condition between the front side rail,
the front intermediate side rail, and
the top of the door window frame.
5. Tighten the balance link adjustment bolts. To eliminate a crowning
condition, adjust the front intermedi
ate side rail set screw Fig. 25.

Quarter Window Clearance.
Loosen the bolts marked "A" in
Fig. 26, and adjust the serrations to
get a snug fit between the rear quar
ter window and the intermediate side
rail. After making this adjustment,
check the top sag and the top stack
adjustments.

-

Top Slack Adjustment
1. Stack the top.
2. If the top stack needs vertical
adjustment for clearance, loosen the
balance link adjustment bolts shown
in Fig. 25.
3. Move the balance link to get
suitable stack height, and tighten the
bolts.
4. Raise the top slowly, checking
for fore and aft clearance at the rear
of the linkage, and fasten the clamps.
5. Check, and if necessary, adjust
side rail sag.

MAIN PIVOT BRACKET AREA
ADJUSTMENTS

The main pivot bracket and its support provide for shifting the entire
top assembly fore and aft, vertically,
and laterally. Because movement of
the main pivot bracket will disturb
several other adjustments, move this
bracket only after other adjustments
have failed to solve a specific
problem.
Fore And Aft Adjustment. This
adjustment moves the top forward
or rearward for a fit between the
rear edge of the package tray and
the body opening. This adjustment
may also be necessary for proper
mating of the header dowels and
their strikers.

1. Loosen the main pivot support
bracket retaining bolts Fig. 26.
2. Move the top fore or aft to get
a fit between the body and the rear
edge of the package tray or to mate
the header dowels and their strikers.

tighten the dowels in position.
Dowel Adjustment. The header
bow dowels must be aligned with

their striker plates in the header bov
After making any top adjustment
check the dowel alignment, and ad
just if necessary. After removing
the header bow weatherstrip, the
dowels can be moved laterally b’
merely loosening the screws.
Toggle Clamp Adjustment. The
toggle clamps that hold the header
bow against the header can be ad
justed to provide a good seal.
1. To determine which side is nor
sealing, check the weatherstrip be
tween the header bow and the header
Both toggle clamps need not be ad
justed unless necessary.
2. Release the toggle clamps, and
thread the toggle hook in or out until
adequate sealing pressure is applied
at the header weatherstrip.
REAR RAIL AREA ADJUSTMENTS

Side Rail Sag. If the side rail sags
above the door glass, adjust as fol
lows, using the top of the door glass

FIG. 2G.-Main Pivot Support Bracket
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2. Lower the top to the full down
position.
3. Readjust the top retract limit
switch as necessary. A slight adjustment of the switch will either delay
or advance the deck lid close oper
ation.

3. Tighten the bolts, and check
other adjustments.
Vertical Adjustment. This adjustment moves the top for a fit between
the rear edge of the package tray
and the body opening.
1. Loosen the main pivot support
bracket retaining bolts Fig. 26.
2. Move the top up or down until
the rear edge of the package tray is
level with the body opening. There
must be clearance for window movement.
3. Tighten the bolts, and check
other adjustments.
Lateral Adjustment. To obtain a
centered fit between the side rail
weatherstrips and the top edges of
the door glasses and the quarter
windows, the top may be moved
sideways as follows:
1. At both main pivot brackets
loosen the adjustment bolts retaining
the main pivot support bracket to the
floor pan Fig. 26.
2. Move the top to either side to
get a centered fit at the side rail
weatherstrips.
3. Tighten the bolts, and check
other adjustments.
The side rail weatherstrip can also
be adjusted after loosening the
weatherstrip retaining nuts.
DECK LID AREA ADJUSTMENTS

Fore-And-Aft Adjustment Of The
Finish Panel. Adjust the space between the edges of the finish panel
and the deck lid and/or the body as
follows:

Deck Lock Switch Adjustment

FIG. 28-Deck Lock Switch
Adjustment

1. Slightly loosen the screws that
attach the finish panel hinge to the
deck lid Fig. 27.
2. Shift the finish panel so that
there is equal space between the edges
of the finish panel and the deck lid.
3. Tighten the retaining screws se
curely.
Up-And-Down Adjustment Of The
Finish Panel
1. Slightly loosen the hinge arm
retaining bolts at the finish panel Fig.
27.
2. Raise or lower the finish panel
until the finish panel is flush with the
surface of the deck lid. Make certain
that the weatherstrip seal is not dis
turbed.
3. Tighten the retaining bolts se
curely.

1. Use tool T61B-15780-A Fig.
28.
2. Pull apart the switch quick dis
connect and attach a continuity test
light to the wires that go to the bottom
set of contact terminals.
3. Press the tool firmly into the
lock nut. Adjust the switch upward
until the test light attached to the
bottom set of contacts just goes on.
Tighten the switch mounting screws
and remove the tool.
Deck Lock Switch Actuator Adjustment
1. Use tool T61B-15780-A Fig.
29.
2. Position the tool over the lock
screw Fig. 29. Press the tool firmly
against the lock screw shoulder.
3. Pivot the tool to line up with
the switch actuator. Bend the actuator
until it just touches the raised portion
of the tool.
4. If the operation of the deck lid
discloses that the deck lid pops up
when opening, the switch actuator
may be bent very slightly away from
the deck lid.
Top Erect Limit Switch
1. Raise the top to the full up p0sition.
2. Place a 0.060 inch shim between
the end of the switch shaft and the
actuator.

Lateral Or Fore-And-Aft Deck
Lid Adjustment
1. Slightly loosen the hinge retaining bolts at the deck lid.
2. Shift the deck lid either laterally,.fore, or aft in the enlarged holes,
until there is equal clearance along
the sides and rear edges of the deck
lid.
3. Tighten the hinge bolts securely.
SWITCH ADJUSTMENTS

The locations of the various limit
switches are shown in Fig. 2.
Top Refract Limit Switch

FIG. 21-Deck
Adjustments

Lid

Finish Panel

1. Adjust the top retract limit
switch to the midpoint of the adjustment slots.

FIG. 29-Deck Lock Actuator

Adjustment
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3. Adjust the switch actuator un til the switch is firmly to the end of its
travel against the shim. Tighten the
switch actuator mounting screws,
and remove the shim.

3. Adjust the switch actuator un
til the switch is firmly to the end of
its travel against the shim. Tighten
the switch actuator mounting screws,
and remove the shim.

Tray Erect Limit Switch
1. Extend the package tray on the
deck lid to the end of its travel.
2. Place a 0.060 inch shim between
the end of the switch shaft and the
switch actuator on the tray support
arm.
3. Adjust the switch actuator un til the switch is firmly to the end of
its travel against the shim. Tighten
the switch actuator mounting screws
and remove the shim.

Deck ‘Open Limit Switches
Both right and left deck open
switches are adjusted as follows:
1. Raise the deck lid to the full
OpC[L position.
2. Place a 0.060 inch shim between
the end of the switch shaft and the
actuator.
3. Adjust the actuator so thLat the
switch shaft is fully depressed. Tighten
the actuator mounting screws and
remove the shim.

Tray Retract Limit Switch
1. Retract the package tray on the
deck lid to the end of its design
travel.
2. Place a 0. 100 inch shim between
the end of the switch shaft and the
switch actuator on the tray support
arm.

DECK LOCK ADJUSTMENT

For an adequate seal, the deck
lock screw assembly must be adjusted
to engage properly with the lock
nut assembly.
Deck Lock Screw Assembly. Loos
çn the 2 nuts retaining the lock
screw assembly to the deck lid and

adjust the assembly fore or aft to
align with the lock nut assembly.
Deck Lock Nut Housing Support.
Loosen the 2 screws retaining the
lock nut housing support to the
quarter panel and adjust the support
side to side to align with the lock
screw Fig. 18.
Deck Lock Nut Set Screw. Loos
en the set screW retaining the lock
nut in the housing assembly and
turn the lock nut in or out to the
required position. Turn the lock nut,
using tool T57P-53510-A, so that the
lock screw will ratchet and the deck
lid weatherstrip is compressed.
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 wheelhouse to insure the cor
rect positioning of the 0-ring. The
0-ring should be centrally located in
the housing support Fig. 18.
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SPECIFICATIONS

GENERAL DIMENSIONS

TOP MAXIMUM AMPERAGE DRAW Cont’d

Wheelbase
Tread-Front
Rear
Over-all Length
Overall Width
Over-all Height with Design Load-Hardtop
Convertible

113 inches
61 inches
60 inches
205 inches
75.9 inches
52.5 inches
53.3 inches

CIRCUIT BREAKER CHART
Circuit
Convertible fop Control
Relay Feed
Switch Feed
Package Tray Motor
Deck Lock Motor
Power Seat
Power Window Main
Door Window
Quarter Window

ProtectIve DevIce

Aapsrss*

OperatIon

-

65
Top Erect
Package Tray Fold
20
Deck Lid Close
60
Deck Lid Lock
22
*While making amperage draw tests, a battery reading of 11.5-12.5 volts
must be maintained. Momentary peak currents above specifications are
not significant.

LocatIon

ELECTRICAL COMPONENT CURRENT DRAW
50-amp.
10-amp.
15-amp.
15-amp.
30-amp.
30.amp.
15-amp.
15-amp.

On Starter Relay
Circuit Breaker
Circuit Breaker Next to Starter Relay
Circuit Breaker
On Deck Lid
Circuit Breaker
On Deck Lid
Circuit Breaker
On Starter Relay
Circuit Breaker
On Starter Relay
Circuit Breaker Under Instrument Panel
Circuit Breaker Floor Panel Under Seat

TOP MAXIMUM AMPERAGE DRAW
Operation
Top Retract Cycle
‘ Deck Lid Unlock
Deck Lid Open
Package Tray Extend
Top Retract
Deck Lid Close
Deck Lid Lock
Top Erect Cycle
Deck Lid Unlock
Deck Lid Open

Amperes*
20
63
30
65
60
22
‘

20
63

Component
Pump Motor-Normal
-By-passing
Tray Motor -Normal
-No Load
-Stalled
Lock Motor -Normal
-No Load
-Stalled
Solenoids -Each
tlOO-amp. scale ammeter connected between 50-amp.
and relay feed wire.

Amperesf
32-48
58
30-35
18-21
100
18-22
15-18
50
10
circuit breaker

POWER SEAT CURRENT DRAW
At No Load
Seat Operating Empty
Stalled

9-11 Amperes at 12 volts
18-22 Amperes
30-50 Amperes

POWER WINDOW CURRENT DRAW
At No Load
Operating Window
Stalled
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8.10 Amperes at 12 volts
20 Amperes Max. at 12 volts
30-50 Amperes at 12 volts
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MAINTENANCE SCHEDULE

MAINTENANCE SCHEDULE
Interval

ANNUALLY

Operation

Lubricant

Check Convertible Top Pump Reservoir Fluid Level, and Add Fluid
as Required

Castor Oil Base Hydraulic Fluid

Replace Windshield Wiper Blades
Check Air Conditioner State of Re
frigerant Charge, and Add Refrig
erant as Required
Service or Replace Spark Plugs
Service or Replace Distributor
Breaker Points

AS REQUIRED

Lubricate Distributor Wick and
Bushing
Lubricate Distributor Cam

Odometer Reading
Miles

Distributor Cam Grease

Operation

Lubricant

Change Engine Oil and Replace Oil
Filter

Certified Sequence - Tested Engine
OilSAE 30 or 1OW-30 for prevailing
temperatures above 90°F
SAE 20, 20W, or 10W-30 between
20°F and 90°F
SAE low or 1OW-30 between
-10°F and 20°F
SAE 5W or 5W-20 for prevailing
temperatures below -10°F

6000

Certified sequence-tested engine
oils are described on their containers
by such phrases as: meets, excels,
exceeds, or has proven superior in
the test requirements, test sequences,
MS Service tests, standards, and
service requirements of automotive
manufacturers, automakers, car mak
ers, or car manufacturers for MS
Service or Service MS.
Check Cruise-O-Matic Transmission
Fluid Level, and Add Fluid as
Required

Ford Automatic Transmission Fluid
C1AZ-19582-A. Equivalent substi
tute automatic transmission fluids
must conform to Ford Specifica
tion M-2C33-C.

Check Power Steering Pump Reservoir Fluid Level, and Add Fluid
as Required

Ford Automatic Transmission Fluid
C1AZ-19582-A, or Automatic
Transmission Fluid Type A, Suf
fix A.
CONTINUED ON NEXT PAGE
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MAINTENANCE SCHEDULE Continued
Odomeadhi

6000

continued

ilwicant
Check Brake Master Cylinder Fluid
Level, and Add Fluid as Required

Ford Heavy-Duty Brake Fluid 1A19542-B.

Check Rear Axle Lubricant Level,
and Add Lubricant as Required

Ford Hypoid Gear Lubricant.
Equivalent substitute rear axle
lubricants must conform to Ford

Specification M-2C50-B.
Clean Carburetor Air Cleaner Filter
Element
Clean Crankcase Breather Cap and
Filter
Clean Positive Crankcase Ventilation
Emission Valve
Clean Body and Door Dram Holes
Cross-Switch Wheels and Tires

Lubricate Front

Suspension Ball

Chassis Lubricant

Joints
Lubricate Steering Linkage

Lubricate

Drive

Shaft

Chassis Lubricant

Universal

Joints

Change Engine Oil and Replace Oil
Filter
12,000

Ford Universal Joint Grease. Equiva
lent Substitute Universal Joint
Greases must conform to Ford
Specification M-1C27

Certified Sequence
Tested Engine
OilSAE 30 or 1OW-30 for prevailing
-

temperatures above 90°F

SAE 20, 20W, or 1OW-30 between
20°F and 90°F

SAE low or 1OW-30 between
-10°F and 20°F
SAE 5W or 5W-20 for prevailing
temperatures below
10°F
-

Certified sequence-tested engine
oils are described on their containers
by such phrases as: meets, excels,
exceeds, or has proven superior in
the test requirements, test sequences,
MS Service tests, standards, and
service requirements of automotive
manufacturers, automakers, car mak
ers, or car manufacturers for MS
Service or Service MS.
Check Crujse-O-Matic Transmission
Fluid Level, and Add Fluid as
Required

Ford Automatic Transmission Fluid
C1AZ-19582-A. Equivalent substi
tute automatic transmission fluids
must conform to Ford Specifica
tion M-2C33-C.

Check Power Steering Pump Reservoir Fluid Level and add Fluid
as Required

Ford Automatic Transmission Fluid
C1AZ-19582-A, or Automatic
Transmission Fluid Type A, Suf
fixA.

Check Brake Master Cylinder Fluid
Level, and Add Fluid as Required

Ford Heavy-Duty Brake Fluid 1A19542-B
CONTINUED ON NEXT PAGE
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GROUP 12-MAINTENANCE, LUBRICATION, AND SPECIAL TOOLS

MAINTENANCE SCHEDULE_Continued
Odometer ReidIng

12,000

Operation

Lubricant

Check Rear Axle Lubricant Level,
and Add Lubricant as Required

Ford Hypoid Gear Lubricant.
Equivalent substitute rear axle
lubricants must conform to Ford
Specification M-2C50-B.

continued
Clean Carburetor Air Cleaner Filter
Element
Clean Crankcase Breather Cap and
Filter
Clean Positive Crankcase Ventila
tion Emission Valve

Clean Body and Door Drain Holes
Adjust Cruise-O-Matic Bands.
Adjust Ignition Timing
Adjust Carburetor Idle Speed, and

Idle Fuel Mixture
Adjust Tension of Fan, Air Condi
tioner Compressor, and Power
Steering Pump Drive Belts
Cross-Switch Wheels and Tires
Lubricate
Joints

Front

Suspension

.

Ball

Chassis Lubricant

Lubricate Steering Linkage

Chassis Lubricant

Lubricate
Joints

Ford Universal Joint Grease. Equiva
lent Substitute Universal Joint

Drive Shaft Universal

Greases must conform to Ford
Specification M-1C27

Adjust Steering Gear Preload and
Backlash
Change Engine Oil and Replace Oil
Filter

18,000

Certified Sequence-Tested Engine

OilSAE 30 or 1OW-30 for prevailing
temperatures above 90°F
SAE 20, 20W, or 1OW-30 between
20°F and 90°F

SAE lOW or 1OW-30 between
-10°F and 20°F
SAE SW or 5W-20 for prevailing
10°F
temperatures below
-

Certified sequence-tested engine
oils are described on their containers
by such phrases as: meets, excels,
exceeds, or has proven superior in
the test requirements, test sequences,

MS Service tests, standards, and
service requirements of automotive
manufacturers, automakers, car mak
ers, or car manufacturers for MS
Service or Service MS.
CONTINUED ON NEXT PAGE
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12-5

PART 12-1-MAINTENANCE SCHEDULE
MAINTENANCE SCHEDULE Continued
Odometer Reading
Miles

18,000
continued’1

Operation

Lubricant

Check Cruise-O-Matic Transmission

Ford Automatic Transmission Fluid

C1AZ-19582-A. Equivalent substi
tute automatic transmission fluids

Fluid Level, and Add Fluid as
Required

must conform to Ford Specifica

tion M-2C33-C.
Ford Automatic Transmission Fluid

Check Power Steering Pump Reservoir Fluid Level, and Add Fluid
as Required

C1AZ-19582-A, or Automatic
Transmission Fluid Type A, Suf
fix A.

Check Brake Master Cylinder Fluid
Level, and Add Fluid as Required

Ford Heavy-Duty Brake Fluid 1A19542-B

Check Rear Axle Lubricant Level,
and Add Lubricant as Required

Ford Hypoid Gear Lubricant.
Equivalent substitute rear axle
lubricants must conform to Ford
Specification M-2C50-B.

Clean Carburetor Air Cleaner Filter
Element
Clean Crankcase Breather Cap and
Filter
Clean Positive Crankcase Ventila
tion Emission Valve

.

Clean Body and Door Drain Holes
Cross-Switch Wheels and Tires
Lubricate
Joints

24 ‘ 000

Front

Suspension

Ball

Chassis Lubricant

Lubricate Steering Linkage

Chassis Lubricant

Lubricate
Joints

Universal

Ford Universal Joint Grease. Equiva
lent Substitute Universal Joint
Greases must conform to Ford
Specification M-1C27

Change Engine Oil and Replace Oil
Filter

Certified Sequence-Tested Engine
OilSAE 30 or 1OW-30 for prevailing
temperatures above 90°F
SAE 20, 20W, or 1OW-30 between
20°F and 90°F
SAE lOW or 1OW-30 between
-10°F and 20°F
SAE SW or 5W-20 for prevailing
temperatures below -10°F

Drive

Shaft

Certified sequence-tested engine
oils are described on their containers
by such phrases as: meets, excels,
exceeds, or has proven superior in
the test requirements, test sequences,
MS Service tests, standards, and
service requirements of automotive
manufacturers, automakers, car mak
ers, or car manufacturers for MS
Service or Service MS.
CONTINUED ON NEXT PAGE
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12-6

GROUP 12-MAINTENANCE, LUBRICATION, AND SPECIAL TOOLS

MAINTENANCE SCHEDULE_Continued
Odometer Reading
Miles

24,000
continued

Operation

Lubricant

Check Cruise-O-Matic Transmission
Fluid Level, and Add Fluid as
Required

Ford Automatic Transmission Fluid
C1AZ-19582-A. Equivalent substi

Check Power Steering Pump Reservoir Fluid Level, and Add Fluid

Ford Automatic Transmission Fluid
C1AZ-19582-A, or Automatic

as Required

tute automatic transmission fluids
must conform to Ford Specifica
tion M-2C33-C.

Transmission Fluid Type A, Suf

fixA.
Check Brake Master Cylinder Fluid
Level, and Add Fluid as Required

Ford Heavy-Duty Brake Fluid 1A19542-B

Check Rear Axle Lubricant Level,
and Add Lubricant as Required

Ford Hypoid Gear Lubricant.
Equivalent substitute rear axle
lubricants must conform to Ford
Specification M-2C50-B.

Clean Carburetor Air Cleaner Filter
Element
Clean Crankcase Breather Cap and
Filter
Clean Positive Crankcase Ventilation
Emission Valve
Clean Body and Door Drain Holes
Adjust Ignition Timing
Adjust Carburetor Idle Speed and
Idle Fuel Mixture
Adjust Tension of Fan, Air Condi
tioner Compressor, and Power
Steering Pump Drive Belts
Cross-Switch Wheels and Tires
Lubricate
Joints

Front

Suspension

Ball

Chassis Lubricant

Lubricate Steering Linkage

Chassis Lubricant

Lubricate
Joints

Ford Universal Joint Grease. Equiva
lent Substitute Universal Joint
Greases must conform to Ford
Specification M-1C27

Drive

Shaft

Universal

Check Fiont Wheel Alignment
Change Engine Oil and Replace Oil
Filter

30 ‘ 000

Certified Sequence-Tested Engine
OilSAE 30 or 1OW-30 for prevailing
temperatures above 90°F
SAE 20, 20W, or 1OW-30 between
20°F and 90°F
SAE lOW or 1OW-30 between
-10°F and 20°F
SAE 5W or 5W-20 for prevailing
temperatures below - 10°F
CONTINUED ON NEXT PAGE
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PART 12-1- MAINTENANCE SCHEDULE

12-7

MAINTENANCE SCHEDULE Continued
Odometer Reading

Operation

P4j

Lubricant
Certified sequence-tested engine
oils are described on their containers
by such phrases as: meets, excels,
exceeds, or has proven superior in
the test requirements, test sequences,
MS Service tests, standards, and
service requirements of automotive
manufacturers, automakers, car mak
ers, or car manufacturers for MS
Service or Service MS.

30,000
continued

Check Cruise-O-Matic Transmission
Fluid Level, and Add Fluid as
Required

Ford Automatic Transmission Fluid
C1AZ-19582-A. Equivalent substi
tute automatic transmission fluids
must conform to Ford Specifica
tion M-2C33-C.

Check Power Steering Pump Reservoir Fluid Level, and Add Fluid
as Required

Ford Automatic Transmission Fluid
C1AZ-19582-A, or Automatic
Transmission Fluid Type A, Suf
fix A.

Check Brake Master Cylinder Fluid
Level, and Add Fluid as Required

Ford Heavy-Duty Brake Fluid 1A19542-B

Check Rear Axle Lubricant Level,
and Add Lubricant as Required

Ford Hypoid Gear Lubricant.
Equivalent substitute rear axle
lubricants must conform to Fcd
Specification M-2C50-B.

Replace Carburetor
Filter Element

Air Cleaner

Clean Crankcase Breather Cap and
Filter
Clean Positive Crankcase Ventila
tion Emission Valve
Clean Body and Door Drain Holes
Cross-Switch Wheels and Tires
Lubricate
Joints

Front

Suspension

Ball

Chassis Lubricant

Lubricate Steering Linkage

Chassis Lubricant

Lubricate and Adjust Front Wheel
Bearings

Ford Wheel Bearing Grease 8A19585-B

Lubricate
Joints

Ford Universal Joint Grease. Equiva
lent Substitute Universal Joint
Greases must conform to Ford

Drive

Shaft

Universal

Specification M-1C27
Check Brake Lines and Linings
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12-8

MAINTENANCE
OPERATIONS

MAINTENANCE OPERATIONS
LUBRICATE FRONT
SUSPENSION BALL
JOINTS

Apply the recommended lubricant
to each ball joint fitting with a pres
sure gun.

LUBRICATE STEERING
LINKAGE

Apply the recommended lubricant
to each ball joint fitting with a pres
sure gun.

CHANGE ENGINE OIL
AND REPLACE OIL

Drain the oil from the crankcase,
and remove and discard the oil filter.
Install a new filter, and fill the crankcase to the full mark on the oil level

dipstick. Run the engine at idle speed
and check for oil leaks at the filter
and drain plug. Recheck the oil level
and add oil if necessary.

CLEAN CRANKCASE
BREATHER CAP AND
IF SO EQUIPPEb
POSITIVE CRANKCASE
VENTILATION SYSTEM

Remove the breather cap and wash
it in solvent. Remove the crankcase
ventilation emission valve, exhaust
tube, and connections. Clean the
valve and exhaust tube in clean carb-

uretor solvent, and dry them with
compressed air. Clean the rubber
hose connections with a low volatility
petroleum base solvent, and dry
them with compressed air.

CHECK CRUISE-O-MATIC
TRANSMISSION FLUID
LEVEL

With the engine running at idle
speed, the fluid at a normal operating
temperature, and the transmission
selector lever at P park, the fluid

level should be maintained at the full
mark on the dipstick. See Part 5-2

CHECK POWER STEERING
RESERVOIR FLUID LEVEL

The fluid level in the reservoir
should be maintained 1 inch from
the top. The fluid should be at

normal operating temperature before
checking the level.

FILTER

CHECK BRAKE MASTER

ing and adding fluid.

The fluid level should be main-

CYLINDER FLUID LEVEL

tamed 3/ inch below the top of the
filler opening.

CHECK REAR AXLE
LUBRICANT LEVEL

The lubricant level should be
maintained at the bottom of the filler
hole.

CLEAN CARBURETOR AIR
CLEANER ELEMENT

for complete procedure on check-

Remove the element from the air
cleaner body, and direct clean compressed air against the element in

flow from the inside out. Clean the
air cleaner body and cover in sol
vent, and wipe them dry.

the opposite direction of normal air
ADJUST STEERING GEAR
PRELOAD AND BACKLASH

Complete steering gear adjustment

procedures are given in Part 8-1.
CONTINUED ON NEXT PAGE
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PART 12-2- MAINTENANCE OPERATIONS

12-9

MAINTENANCE OPERATIONS Continued
CROSS-SWITCH WHEELS
AND TIRES

All tires, including the spare,
should be cross-switched as shown
in Part 8-1.

LUBRICATE AND ADJUST
FRONT WHEEL BEARINGS

Front wheel bearing adjustment
information is provided in Part 8-1.

LUBRICATE DRIVE SHAFT

UNIVERSAL JOINTS

Repack the universal joints with
the recommended lubricant.

REPLACE CARBURETOR AIR
CLEANER ELEMENT

Remove the air cleaner from the
carburetor. Clean the air cleaner

PERFORM SELECTAIRE
SEASONAL SERVICES

Check the air conditioner system
for refrigerant or oil leaks, and for
the state of refrigerant charge.

body. Insert a new element and
assemble the components.
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TOOLS

TRANSMISSION
Tool No.
Source
1175-AB

Manzel

7000-CJ

Manzel

7000-DD
7000-DE
7000-E
7000-EG
7000-H
7064
7975

Manzel
Manzel
Manzel
Manzel
Manzel
Manzel
Manzel

77530-A

Manzel

77763
77869-A

Manzel
Manzel

Tool Name and Purpose
Cruise-O-Matic Front Pump and Extension
Housing Oil Seal and Steering Gear Lower
Worm Bearing Cup Remover
Transmission Assembly and Disassembly
Holder
Air Nozzle Tip
Air Nozzle Assembly with Rubber Tip
Transmission High Jack
Universal Adapter for 7000-E
Oil Drain Can with Removable Filter
Snap Ring Pliers
Transmission to Converter Assembly Guide
Pin
Primary, Secondary Clutches & Converter
Assembly Holder
Throttle Valve Stop Bending Tool
Rear Pump Discharge Tube Remover and
Replacer

ENGINE
Tool No.
835

1009

3600-E
6001-102
6001-AF
6001-TES
6392-N
6505-F
6513-CE-2
7513-EE
12132
12132-A
12132-H
12150-E
LM-106
RC-500
33-73F

Source
K. R. Wilson
K. R. Wilson
Manzel
Manzel
Manzel
Manzel
K. R. Wilson
Mànzel
Manzel
Manzel
Manzel
Manzel
Manzel
Manzel
Manzel
Snap-On
Burroughs

Tool Name and Purpose
Engine Stand Existing
Engine Stand New
Piston Pull Scale
Outboard Support For 6001-ES Stand
Engine to Twin Post Stand Adapters
Engine Stand New
Flywheel Housing Check Adapter Plate
Valve Stem Clearance Gauge
Exhaust Valve Micrometer
Valve Spring Compressor
Distributor Shaft Bushing Burnisher
Distributor Shaft Bushing Replacer
Distributor Shaft Bushing Remover
Distributor Adjustment Wrench
Valve Spring Tester
Ring Groove Cleaner
Belt Tension Gauge

REAR AXLE AND SUSPENSION
FRONT SUSPENSION
Tool No.
Source
2086.L

Manzel

359O-FC
3600-AA
CJ-94

Manzel
Manzel
Snap-On

Tool No.

1112-144

Source
Milbar

Tool Name

and Purpose

Brake Shoe Return Spring Remover and
Replacer
Steering Arm Remover
Steering Wheel Remover
Steering Arm Remover

Tool Name and

Purpose

Snap Torque Wrench for Brake Lines at
Wheel Cylinder

Tool No.

Source

951
1175-AB
1177
4201-C
4245-B
4858-E

Owatonna
Manzel
Manzel
Manzel
Manzel
Manzel

CJ-951

Snap-On

Tool Name and Purpose
Universal Bearing Remover

Axle Shaft Oil Seal Replacer
Ring Gear Backlash Indicator
Axle Bearing Oil Seal Replacer
Companion Flange and Pinion Bearing
Replacer
Universal Bearing Remover

BODY
‘

Tool No.

Source

59538-A

Snap-On

Tool Name and Purpose

Door Handle Tool
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1-36

INDEX
Page

Page

A
AIR CLEANER

3-7
10-17
6-2

AIR CONDITIONING
AXLE

CRUISE-O-MATIC
CYLINDER BLOCK
CYLINDER FRONT COVER

Crankshaft Front Oil Seal Replacement
CYLINDER HEAD

5-2
1-38
1-23
1-25
1-19

B
BATTERY
BODY

Alignment
Body Drawings
Panel Repair
Sealers and Application

.

BRAKES

Hydraulic
Parking
BUMPERS

9-10
11-2
11-3
11-9
11-6
11-7
8-15
8-15
8-23
11-16

D
DECK LID Convertible
DECK LID Hard Top
DEFROSTER
DISTRIBUTOR

Adjustments
Breaker Point Replacement
Disassembly and Assembly
Removal and Installation
Tests
DOORS
DRIVE BELT

CAMSHAFT

Bearings
Lobe Lift
Rear Bearing Bore Plug Replacement
Removal and Installation
CARBURETOR

Bench Adjustments
Disassembly and Assembly
In-Chassis Adjustments
Removal and Installation
Trouble Diagnosis
CIRCUIT BREAKER
COIL
COMPRESSION TEST-ENGINE
CONDENSER
CONNECTING RODS
COOLING SYSTEM
CONVERTIBLE TOP
CRANKCASE VENTILATION SYSTEMS
CRANKSHAFT

Removal and Installation
Reconditioning

1-25
1-36
1-12
1-26
1-25
3-8
3-17
3-12
3-5
3-12
3-4
10-1
2-3
1-13
2-4
1-28
4-2
11-39
1-40
1-34
1-34
1-36

11-41
11-37
10-15
2-11
2-6
2-7
2-12
2-12
2-2
11-29
4-4

E
ELECTRICAL WIRING DIAGRAM

Complete

ENGINE

Disassembly and Assembly
Removal and Installation
Supports
Tests and Adjustments
Trouble Diagnosis
EXHAUST SYSTEM

10-33
1-2
1-13
1-15
1-12
1-6
1-41

F
FAN

REPLACEMENT

FLYWHEEL
FUEL FILTER REPLACEMENT
FUEL LINE REPLACEMENT
FUEL PUMP
FUEL SENDING UNIT
FUEL SYSTEM
FUEL TANK REPLACEMENT
FUSES
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4-4
1-32
3-5
3-19
3-18
10-9
3-2
3-19
10-1

Page

Page

G
GENERATOR

9-2
11-16

.

GRILLE REPLACEMENT

POWER BRAKES

8-25

POWER STEERING

7-2
11-31

POWER WINDOWS
H

HOISTING

R

HOOD

11-15

RADIATOR

HORNS

10-8

RADIO

HYDRAULIC VALVE LIFTER REPLACEMENT

IGNITION SYSTEM

Switch and Lock Cylinder
Timing

1-26

2-2
10-7
2-9

INSTRUMENTS

10-8

INTERIOR TRIM

11-18
J

11-3

JACKING

L

10-3

LIGHTS
LOCKS

Door and Deck Lid Locks
Ignition Lock

11-30
10-7

M

1-28

MAIN BEARING REPLACEMENT
MAINTENANCE AND LUBRICATION
PROCEDURE GUIDE
MAINTENANCE AND LUBRICATION QUICK
REFERENCE GUIDE

10-12

Adjustments and Replacement
Tests
Trouble Diagnosis

12-2

11-28

S

11-23

SEATS
SHOCK ABSORBERS

8-9

SPARK PLUGS

2-9

SPARK PLUG WIRE REPLACEMENT
SPRING, FRONT

2-9
8-10

SPRING, REAR

8-13

STARTER

9-12
9-19
9-17

Drive
Repair
STEERING

7-2

SUSPENSION

8-8

Adjustments and Alignment
Front Suspension
Rear Suspension

10-10

THROTTLE LINKAGE

4-3
5-10

TIMING CHAIN AND SPROCKETS

1-23

THERMOSTATS

8-3
12-10
5-2

TIRES

TRANSMISSION

OIL FILTER REPLACEMENT

1-32

OIL PAN

1-32
10-9

OIL PRESSURE SENDING UNIT

1-32

OIL PUMP

V
VALVES
VALVE CLEARANCE ADJUSTMENT

1-19
1-12

VALVE ROCKER ARM SHAFT ASSEMBLY

Disassembly and Assembly
Removal and Installaiton

P

8-6
8-8
8-13

T

TOOLS, SPECIAL
0

9-7
9-9
9-8
9-2
2-10

RESISTANCE WIRE

TEMPERATURE SENDING UNIT

1.18
1-13

MOULDINGS

4-3

REGULATOR

12-8

MANIFOLD

Exhaust
Intake Vacuum Test

1-22

PUSH RODS

10-14
11-2

HEATER

1-16
1-15

1-30

PISTON

W

PISTON AND CONNECTING ROD ASSEMBLY

1-28
1-28

WATER PUMP

4-7

WHEELS

8-2

PISTON. PIN

1-30

WHEEL BEARINGS

PISTON RINGS

1-32

WINDOWS

Disassembly and Assembly
Removal and Installation
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8-2
11-32

Power Window Circuit

*

.

19ó2

SEAT

Bit,.

VERTICAL
SOLENOID

HORIZONTAL
SOLENOID

Power Seat Circuit

.

1962

-

"This publication contains material that is reproduced and distributed under a license to Detroit Iron from Ford Motor Company. No further reproduction
or distribution of the Ford Motor Company material is allowed without the express written permission of Ford Motor Company."

_________________________

I

#14 Block

BLOWER
MOTOR

#14 Orang.
RESISTOR
BLOWER
SWITCH

.!!L_#14

J
-

MJD#14R.d-Blu.
#14R.d

#12 Black-Gr..n Strip.
I IGNITION
SWITCH
14 AMPERE FUSE

o,

I

Air Conditioner Circuit

.

.

1962

Heater Circuit

POWER TERMP4ALS

DECK
CLOSE
RELAY

Convertible Top System Solenoid & Motor Feed Circuits

.

.

1962

"This publication contains material that is reproduced and distributed under a license to Detroit Iron from Ford Motor Company. No further reproduction
or distribution of the Ford Motor Company material is allowed without the express written permission of Ford Motor Company."

.

.

1962

___

________
_______

1NOL+- 9NIJIM SISSVHO OJ19èI3ONflH1 96 I

5.0*311.40
,aOq040
511.6.1. OlSsSOo*

41.111

-4..-

054

0
£101 1N101*l 110110

6*00’ 31551

1,11015,4115*

.1.WPS

00*5

5*154

101

351*

*1011.4101*1155100

111011031*1141.010*00*111*101110
510011111*41111*015.034.40*510415,455.00
*01411014*01.

0
111*6

4*16*

S

S3*l0

35*61

1

111511*451.
1011

010*15 11*4

-4__,fr-

5501010

£1054

Cl *1001. £4131. 011315*113010101.1

1F__________

£411.10,, 0101.

111*110
01.310110

54.5.

-I

a

allIs *101.

*41
0*11. II

-Sc
£44011
01*111*
11*51
01001*4
111.5
1005
01*41..
11*51
0.010,4

110*1311.4,4 16*1

*0

II

[IiTddhh14
06404

5110*10 1*01.5105*

pIll *101.30*510,0

4-s

105 II

11101341514*1

e

3$.

50*14 51145

I

Ii.

LII

I’

I

110311110*1.11*
3*10

511561
11.10611511

II

1

INstIl
*0

035*1*
1016*111*1

*

.

I’S

‘0

*

1011511141

00155.4 III

Ili
101*3.34.131

41*

II
10110001.

11110005141
10*
104*3.3*5564 II

+

o.

L_

*i1
S
*

10*1:1*
*0,110*
*1*1*11.0

I

1011*1*

Ill, 3.*.0

£34,,,,

010*5
11,1.11 £031 £11411.0 Ill
1a10* NO.v,4Nls1* aIavN.

"This publication contains material that is reproduced and distributed under a license to Detroit Iron from Ford Motor Company. No further reproduction
or distribution of the Ford Motor Company material is allowed without the express written permission of Ford Motor Company."

ll0341..

5

110105111
S

- 5*41

5*5

-

1.51.541 5101.1

1.

-

0

-

ClANGS

SO

- 134$I34

55

-

SI I

-

5111.311151

05

-

1551511141 115.1

05

-

0513553*1.610

5*

-

55111051.1510

*0

-

55*3*0

110 -

51*5.5511113

65

-

GIIS.*5** 1551.5

0*

01*415111110151113

l

-

135.34

‘3

-

1513415*

5111

-

55*551041 11S1.5

00

-

CNSNOI*N05 11151

P

-

56*

0

- *011

*4

-

-NOww

10

-15555

IV

-15&OI*0J1

1.5

-

1.10

-

WI

-151313110

56

54151*111q

-SACSG55ON 5713

-

SI

-

5*

-SAC&*IIISSISII

51

6*

-051111w1s1G110

5

-13

SI

-

510 -

510411*01*004 lISPS

01

-

0151510011041 SING

II

-

3*5.03

51

-11.11

NW-

510415s*sUl5 175.1

01

-

0551

IS

-

1351111151

SACS 5505113

11411111041110

$1551

-55434

1135

155553*15113

1962 THUNDERBIRD CHASSIS WIRING REAR
-

"This publication contains material that is reproduced and distributed under a license to Detroit Iron from Ford Motor Company. No further reproduction
or distribution of the Ford Motor Company material is allowed without the express written permission of Ford Motor Company."

11.1341513

GROUP INDEX

1963

FORD
THUNDERBIRD
SHOP
MANUAL
SUPPLEM [NT
SERVICE

FORD

DEPARTMENT

DIVISION

MOTOR

COMPANY

FIRST PRINTING-SEPTEMBER,

©

1962 FORD MOTOR COMPAN

1962

DE/RBORN,

MICHIGAN

"This publication contains material that is reproduced and distributed under a license to Detroit Iron from Ford Motor Company. No further reproduction
or distribution of the Ford Motor Company material is allowed without the express written permission of Ford Motor Company."

FOREWORD
The information in this supplement, when used with the 1962
Ford Thunderbird Shop Manual, provides the necessary in
formation for servicing the 1963 Thunderbird. Complete
1963 maintenance information and specifications are included.
The descriptions and specifications contained in this supple
ment were in effect at the time the manual was approved for
printing. The Ford Division of Ford Motor Company reserves
the right to discontinue models at any time, or change specifi
cations or design, without notice and without incurring obliga
tion.
SERVICE DEPARTMENT

FORD DIVISION
FORD MOTOR COMPANY
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THUNDERBIRD IDENTIFICATION

FIGS ‘I -Thunderbird Warranty Plate
Figure 1 illustrates a Thunderbird Warrant elate arid its elements. The
Warranty plate is attached to the left door h.
The official Vehicle Identification number to tle and registration purposes
is stamped on the body just forward of to righthand hood lock plate
Fig. 2. Do not use the Vehicle Warranty mOe which appears on the
Warranty plate for title or registration purno’.

FIG. 2-Vehicle ldentifcation
Number Location
VEHICLE DATA
Example Fig.l:
63A
J
63A
J
85
9H
11
4

85

911

11

4
Tudor Hardtop
Red
Red Leather
Ninth day of August
District Code
*.3.00:1 Axle Ratio
* . Cruise-O-Matic

BODY
63A
iSA

Tudor Hardtop
Tudor Convertible

COLOR
If a special paint is used, the paint color space will not be stamped.
Code
A
D
E
G
H
J
K
I
M
N
0
R
S
T
U
V
W
X
Z

M3OJ/M32J
Number
1124
1010
1269
1446
1544
1515
1452
1458
1238
921
1554
1456
1453
1543
1450
1410
1555
1444
1427

Color
Black
Med. Turquoise Metallic
Med. Blue Metallic
Silver Blue Metallic
Dark Blue Metallic
Red
It. Turquoise
Pink
White
Diamond Blue
Med. Green Metallic
Yellow
Dk. Green Metallic
It. Beige
Dark Turquoise Metallic
Chestnut Metallic
It. Pink Metallic
Maroon Metallic
Beige Metallic

Sales Name
Raven Black
Patrician Green
Acapulco Blue
Silver Mink
Caspian Blue
Rangoon Red
Chalfonte Blue
Sahara Rose
Corinthian White
Diamond Blue
Green Mist
Tucson Yellow
Cascade Green
Sandshell Beige
Deep Sea Blue
Chestnut
Rose Beige
Heritage Burgundy
Fieldstone Tan

TRIM
Deviation trim sets will use existing trim codes plus a suffix. A trim code
with a numerical suffix is not serviced, while a trim code with an alpha
betical suffix is serviced.
Code
12
17
14
16

Crinkle Vinyl
It. Blue D/L
It. Turquoise 0/I
Pearl Beige
Black
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Pin Stripe B/C
Dk. Blue
Ok. Turquoise
Med. Beige
Black

THUNDERBIRD IDENTIFICATION

4
Code
52
57
59
54
56
55
50
58
51

Crinkle Vinyl
Med. Blue O/L
Med. Turquoisb D/L
Med. Chestnut D/L
Pearl Beige
Black
Red
Med. Silver Blue Met.
It. Gold D/L
Lt. Rose Beige D/L

Code
82
84
86
85

Crinkle Leather
It. Blue 0/I
Pearl Beige
Black
Red

Vachette Vinyl
It. Blue D/L
It. Turquoise D/L
Med. Chestnut 0/I
Pearl Beige
Black
Red
It. Silver Blue 0/I
Lt. Gold 0/I.
It. Rose Beige D/L
Vachette Leather
It. Blue 0/I
Pearl Beige
Black
Red

DATE

AXLE
Code

Ratio

1

3.00:1
3.00:1

*Equa.Lk Type.

TRANSMISSION
Code

Type
Cruise-OSMatic

VEHICLE WARRANTY NUMBER

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.
First
Model Year
A
B
C
0
E
F
G
H
J
K
I
M

Month
January
February
March
April
May
June
July
August
September
October
November
December

Second
Model Year
N
P

Example Fig. 1: 3Y83Z100001
3
Y
83
Z
100001

1963 Model
Wixom Assembly Plant
Tudor Hardtop
8-Cylinder 390 Cubic Inch Engine
First Unit Built

Q
R
S

T
U
V
W
X
Y
Z

MODEL YEAR
The number "3" designates 1963.

ASSEMBLY PLANT
Code

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.

Location

Y
S

Wixom Assembly Plant
Pilot Plant

MODEL
DISTRICT CODE
Code
11
12
13
14
15
21
22
23
24
25
26
31
32
33
34
35
36
41
42
43
44

District
Boston
Buffalo
New York
Pittsburgh
Newark
Atlanta
Charlotte
Philadelphia
Jacksonville
Richmond
Washington
Cincinnati
Cleveland
Detroit
Indianapolis
Lansing
Louisville
Chicago
Fargo
Rockford
Twin Cities

Code
45
51
52
53
54
55
61
62
63
64
65
11
72
73
14
81
83
84
85
89
90.99

District
Davenport
Denver
Des Moines
Kansas City
Omaha
St. Louis
Dallas
Houston
Memphis
New Orleans
Oklahoma City
Los Angeles
San Jose
Salt lake City
Seattle
Ford of Canada
Government
Home Office Reserve
American Red Cross
Transportation Services
Export

Code

Type
Tudor Hardtop
Tudor Convertible
Tudor Landau
Tudor Roadster

83
85
87
89

ENGINE
Code
M
9
Z

Type
8-Cylinder 390 Cubic Inch 6.barrel High Performance
8-Cylinder 390 Cubic Inch 4-barrel Low Compression
Export, 84 Octane
8-Cylinder 390 Cubic Inch 4-barrel

CONSECUTIVE UNIT NUMBER
The assembly plant, with each model year, begins with consecutive unit
number 100001 and continues on for each unit built.
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GROUP

GROUP 1-ENGINE AND EXHAUST SYSTEM
The 1963 maintenance recommen
dations are in Group 12 and thr
1963 specifications are in Group I
of this manual.
All the service procedures our
lined in Group 1 of the 1962 Shop
Manual apply for both the 1963 390
4-V engine and the 390 6-V High
Performance engine with the follov
ing exceptions.

390 4-V ENGINE Part 1-1
CAMSHAFT
The camshaft and related parts are
shown in Fig. 3.
Removal
1. Refer to "Valve Rocker Arm
Shaft Assembly Removal" page
1-15, 1962 Shop Manual and re
move the valve rocker arm shaft
assemblies.
2. Remove the cylinder front coer
following steps 1 thru 16 under "C yl
inder Front Cover and Timing Chain
Removal" page 1-23, 1962 Shop
Manual.
3. Remove the valve push rods in
sequence and place them in a rack
so that they can be installed in their
original positions.
4. Position an inspection light
through a push rod opening and into
the valve push rod valley Fig. S5,
page 1-26, 1962 Shop Manual. Re
move the valve lifters with a magnet
through the push rod openings In
some cases, it will be necessary to

transfer the lifter over to an adjoining
push rod opening in order to remove
it, Place the lifters in a rack so that
they can be installed in their origi
nal positions.
5. Install a dial indicator so the
indicator point is on the camshaft
sprocket retaining screw. Push the
camshaft toward the rear of the en
gine and set the dial indicator on
zero. Pull the camshaft forward and
release it. Compare the indicator
reading with the specifications. If the
end play is excessive, check the spacer
for 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
rectly, replace the thrust plate.
6. Remove the dial indicator. Re
move the camshaft sprocket cap
screw, lock washer, flat washer, and
fuel pump eccentric.
7. Slide both sprockets and the
timing chain forward, and remove
the sprockets and timing chain as an
assembly Fig. 49, 1962 Shop Man
ual.
8. Remove the oil pan and oil
pump by following the procedure
under "Oil Pan and Oil Pump Re
moval" page 1-32, 1962 Shop
Manual.
9. Remove the camshaft thrust
plate and spacer. Carefully remove
the camshaft by pulling it toward the
front of the engine. Use caution to
avoid damaging the camshaft bear-

BEAR INGS

BOLT AND

BORE PLUG

CAMSHAFT

SPACER
TIMING CHAIN AND CAMSHAFT SPROCKET
FLAT WASHER

FIG. 3-Camshaft and Related Parts

Al 275-B

ings.
Installation
1. Oil the camshaft and apply
Lubriplate to the lobes. Carefully
slide the camshaft through the bear
ings. Install the thrust plate. Install
the thrust plate with the side having
a chamfered ID against the camshaft
front journal. The oil groove in the
thrust plate must be above the
camshaft, and it must face towards
the front against the camshaft
sprocket.
2. Follow step 5 under "Camshaft
Removal" and check the camshaft
end play.
3. Position the sprockets and tim
ing chain on the camshaft and crank
shaft with the timing marks on the
sprockets aligned as shown in Fig.
48, page 1-24, 1962 Shop Manual.
4. Install the fuel pump eccentric,
flat washer, lock washer, and sprocket
cap screw. Torque the sprocket cap
screw to specifications. Install the
front oil slinger.
5. Replace the crankshaft front oil
seal. Install the cylinder front cover,
the crankshaft damper, and related
parts following steps 3 thru 16 under
"Cylinder Front Cover and Timing
Chain Installation" page 1-24, 1962
Shop Manual.
6. With No. 1 piston on TDC at
the end of the compression stroke,
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. Connect the distributor vacuum
line. 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.
9. Refer to "Valve Rocker Arm
Shaft Assembly Installation" and in
stall the valve rocker arm shaft as
sembly following steps 1 thru 9,
page 1-16, 1962 Shop Manual.
10. Fill and bleed the cooling sys
tem. Fill the crankcase with the
proper grade and quantity of engine
oil.
iL Start the engine and check and
adjust the ignition timing. Operate
the engine at fast idle and check all
hose connections and gaskets for
leaks.
Cleaning and Inspection. Refer
to the 1962 Shop Manual for clean
ing and inspection procedures.
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GROUP 1

390 6-V HIGH PERFORMANCE
ENGINE Part 1-1
The warranty plate identification
symbol for the engine is "M". This
engine is the same as the 390 4-V
engine except for specifications
Group 13 and the following dif
ferences:
1. A cast aluminum intake mani
fold replaces the cast iron intake
manifold used on the 390 4-V engine.
2. The coolant-heated carburetor

spacer is eliminated.
3. The exhaust gas control valve
is mounted with the counterweight
on the outboard side of the engine.

EXHAUST SYSTEM Part 1-2
DESCRIPTION
A single exhaust system is stand
ard equipment on all 1963 Thunderbirds. A dual exhaust system is
available as optional equipment on

all models.
The dual exhaust system Fig. 3A
consists of: a one-piece muffler inlet
pipe with separate front section inlet
pipes that are joined together by a
welded cross-over pipe; separate
right and left inlet extension pipes;
right and left mufflers that contain
integral muffler outlet pipes; retain
ing clamps, brackets, nuts and bolts;
two exhaust manifolds to inlet pipe
gaskets.

Al 730-A

FIG. 3A-Dual Exhaust System
The single exhaust system Fig.
3B consists of: a one-piece muffler
inlet pipe with "Y" type inlet pipes
that are joined and welded together;
a muffler with an integral outlet pipe;
a muffler inlet extension pipe; re
taining clamps, brackets, bolts and
nuts; two exhaust manifolds to inlet
pipe gaskets; a sealing gasket, located
at the flange of the inlet pipe and the
inlet extension pipe rear flange.

INLET PIPE, iNLET EXTENSION

PIPE, MUFFLER AND OUTLET
PIPE REPLACEMENT

Muffler Inlet Pipe Dual Ex
haust. The muffler inlet pipe is
serviced in one piece.
1. Loosen the muffler inlet pipe to
inlet extension pipe clamps and slide
the clamps forward on the inlet pipe.
-

Disconnect the inlet pipe at the ex
haust manifolds.
2. Disconnect the hanger bracket
clamp from the inlet extension pipe.

Remove the muffler rear bracket re

taining bolts. Disconnect the inlet
extension pipe from the inlet pipe
and remove the inlet pipe.
3. Clean the mounting surfaces of
the exhaust manifolds and the inlet
pipes.
4. Install the gaskets, inlet pipes,

and the retaining nuts. Torque the
nuts to specifications.
5. Position the front clamp on the
inlet extension pipe. Connect the inlet
pipe and the inlet extension pipe;
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GROUP 1

MUFFLER AND OUTLET
PIPE ASSEMBLY

Al 731-A

FIG. 3B-Single Exhaust System
then install the muffler, muffler rear
bracket retaining bolts, and the inlet
extension bracket clamp.
6. Align the exhaust system; then,
torque the front clamp, inlet cxtension pipe bracket clamp, and
muffler rear bracket retaining bolts

to specifications.
7. Check the system for leaks
Muffler and Outlet Pipe - Dual
Exhaust. The procedure applies to
either a right or left assembly.
1. Loosen the muffler to muffler
inlet extension pipe clamp and slide
it forward on the extension pipe
2. Remove the retaining bolts and
nuts securing the muffler rear bracket
to the hanger assembly. Remove the
muffler and outlet pipe assembly
3. Position the new muffler and
outlet pipe assembly on the inlet extension pipe. Slide the muffler for
ward into the inlet extension pipe
until the slots in the muffler extension are blocked.
4. Align the muffler and outlet
pipe assembly. Install the muffler in

let extension pipe clamp and the
muffler rear bracket retaining bolts
and nuts. Torque the clamp and
bolts to specifications.
5. Check the system for leaks.
Muffler Inlet Pipe Extension Dual Exhaust. The procedure applies
to either a right or left assembly.
1. Remove the muffler and outlet
pipe assembly.
2. Loosen the muffler inlet extension
pipe front clamp and remove the inlet
extension pipe hanger bracket clamp.
Remove the inlet extension pipe.
3. Position the inlet extension pipe
front clamp on the end of the inlet
pipe. Connect the inlet extension
pipe to the inlet pipe. Install the inlet
extension pipe front clamp and the
hanger bracket clamp.
4. Install the muffler and outlet
pipe assembly.
5. Torque the inlet extension pipe
front and rear clamps and the hanger
bracket clamp to specifications.
6. Check the system for leaks.

Muffler

Inlet

Pipe

-

Single

Exhaust. The muffler inlet pipe is
serviced as one piece.
1. Remove the retaining bolts and
nuts from the inlet pipe to inlet ex
tension pipe flange. Remove the
clamp from the inlet extension pipe
hanger bracket.

2. Disconnect the inlet pipes at
the exhaust manifold. Remove the
inlet pipe and gaskets from the ex
haust manifolds.
3. Clean the mounting surfaces of
the exhaust manifolds and the inlet
pipes. Install the gaskets, inlet pipes,
and retaining nuts. Torque the nuts
to specifications.
4. Install a new gasket between the
inlet pipe and the inlet pipe extension
flange. Install the flange retaining
bolts and nuts; then, torque them to
specifications.
5. Install the inlet extension pipe
hanger bracket clamp and torque
the retaining nuts to specifications.
6. Check the system for leaks.
Muffler - Single Exhaust. The
muffler and outLet pipe is serviced as
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GROUPS 1.2-3

one piece.
1. Remove the outlet pie front
and rear hanger bracket clamps.

2. Remove the inlet extension pipe

and align the exhaust system; then,
torque the clamp bolts and muffler
flange bolts to specifications.
5. Check the system for leaks.

to muffler flange retaining bolts.
Remove the flange gasket and the
muffler and outlet pipe assembly.
3. Clean the muffler and inlet pipe
extension flanges. Position the muffler
flange and a new gasket on the inlet
extension pipe flange. Install the re
taining bolts and nuts.
4. Install the outlet pipe clamps

Muffler Inlet Extension Pipe Single Exhaust
1. Remove the flange bolts from
both flanges of the inlet extension
pipe. Remove the clamp from the
extension pipe hanger bracket.
2. Pry the muffler toward the right
side of the car and remove the inlet

extension pipe and the flange gaskets.
3. Clean the mating surfaces of
the mounting flanges; then, position
the inlet extension pipe on the inlet
pipe and muffler flanges. Insert a
new gasket between the front and
the rear flanges. Install the mounting
bolts and nuts.
4. Install the inlet extension pipe
hanger bracket clamp. Torque the
flange bolts and the hanger clamp
bolt to specifications.
5. Check the system for leaks.

GROUP 2-IGNITION SYSTEM
The 1963 maintenance recommendations are in Group 12 and the
1963 specifications are in Group 13
of this manual.

The ignition system service procedures outlined in the 1962 Shop
Manual apply to the 1963 Thunder-

bird. Refer to Group 2 of the 1962
manual for the recommended serv
ice procedures.

GROUP 3-FUEL SYSTEM
The 1963 maintenance recom
mendations are in Group 12 and the
1963 specifications are in Group 13
of this manual.
All the service procedures outlined
in Group 3 of the 1962 Shop Man
ual remain the same for the 1963
390 4-V engine series except as de
scribed herein Ford 4-V carburet
or. Service procedures for the 1963
High Performance 390 6-V engine
series three Holley dual carburet
ors are included in this supplement.

FORD 4-BARREL CARBURETOR
OPERATION
The carburetor incorporates the
following changes:
1. A magnet and bracket assembly
was added to the front wall of the
carburetor air horn to entrap the
choke plate in the closed position
and increase the force holding the
choke plate closed during cold engine
starting.
2. A lower torque rate choke hous
ing spring has been incorporated to
reduce the forces tending to close the
choke plate after the engine has
started, thereby minimizing the ten
dency of the carburetor to overchoke the engine and cause "loading".
3. An external vent opening has
been added to the secondary fuel
bowl cover to provide an escape for
the highly volatile fuel vapors, there
by reducing the possibility of flooding
the intake system during a hot soak

period.
4. Standpipe pitot tubes were
added to the secondary fuel bowl
internal vent openings to raise the
level of the internal vent openings
above the external vent openings.
This provides the necessary pressure
differential for proper evacuation of
the gaseous vapors through the ex
ternal vent during a hot soak period.
5. Two baffles have been added in
the internal fuel equalizer passage
between the primary and secondary
fuel bowls to permit proper control
of the metering forces within each
fuel bowl, since these forces were
thrown out of balance by the addi
tion of the secondary fuel bowl ex
ternal vent.
6. The calibration of the secondary
section of the carburetor was revised
to compensate for the reduction in
the metering forces. Refer to the
specifications for the proper metering
jets.

IN-CHASSIS ADJUSTMENT
Automatic Choke. Use the follow
ing procedure to adjust the magnet
and bracket assembly:
1. Rotate the choke thermostat
coil housing 90° in the "rich" direc
tion counterclockwise.

2. Adjust the bellcrank lever, if
necessary, to obtain 0.050 inch be
tween the top edge of the fast idle
cam and the cast stop boss on the
rear of the choke housing.

3. Place a 0.010-inch feeler gauge
between the top rear straight edge of
the choke plate and the air horn
casting.
4. Loosen the attaching screws and
adjust the magnet and bracket as
sembly so that it just contacts the
choke plate. Tighten the attaching
screws and remove the feeler gauge.
Set the choke thermostat coil hous
ing to the proper index mark. All
other procedures for adjusting the
automatic choke are the same as out
lined in Part 3-1 of the 1962 Thun
derbird Shop Manual.

Fuel Level Float Adjustment. On
carburetors equipped with Viton
tipped fuel inlet needles, the dry
float fuel level settings should be used
as a guide only, and a final check
and adjustment of the wet fuel level
should be made as follows:
1. Operate the engine for 30
minutes at 1200 rpm to normalize
engine temperatures, and place ve
hicle on a flat surface as near level
as possible. Stop the engine.
2. Remove the air cleaner assembly,
carburetor air horn assembly, and
gasket.
3. Temporarily place the air horn
gasket in position on the carburetor
main body and start the engine. Let
the engine idle for several minutes;
then remove the air horn gasket.
4. While the engine is idling, use a
standard depth scale to measure the
vertical distance from the top ma-
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RETAINER
CI:IP

ating rod may be placed in the No.
1 hole position of the over-travel
lever hole closest to the throttle
shaft to suit individual operating
conditions.
The correct position for the pump
operating rod at the accelerator pump
plunger lever, for all operating con
ditions, is in the inboard hole hole
closest to the pump plunger.

HOLLEY DUAL CARBURETORS
IN-CHASSIS ADJUSTMENTS
Idle Fuel Mixture Adjustment

FIG. 4-Accelerating Pump Stroke Adjustment
chined surface of the carburetor main
body to the level of the fuel in the
fuel bowl. The measurement must he
made at least 1/4 inch from any
vertical surface to assure an accurate
reading because the surface of the
fuel is concave higher at the edges
than in the center. Care must he
exercised to measure the fuel level
at the point of contact with the fuel.

the No. 2 hole position of the overtravel lever second hole from the
throttle shaft. To release the rod
from the retainer clip, press the tab
end of the clip toward the rod, and

Refer to the specifications for the

operating rod in the No. 3 hole posi
tion of the over-travel lever third
hole from the throttle shaft.
For extremely low ambient tem
perature operation -15°F and be
low, the pump operating rod may
be placed in the No. 4 hole position
to suit individual operating condi
tions.
For high ambient temperature
operation above 80°F and/or above
5000 feet altitude, the pump oper

correct fuel 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
float tab contacting the fuel inlet
valve upward, in relation to the
original position, to raise the fuel
level and downward to lower it. Each
time an adjustment is made to the
float tab to alter the fuel level the
engine must be started and permitted
to idle for at least three 3 minutes
to stabilize the fuel level. Check the
fuel level after each adjustment until
the specified level is achieved.
6. Install a new air horn gasket
and the carburetor air horn assembly.

at the same time press the rod
away from the clip until it is dis
engaged.
For low ambient temperature oper
ation below 40°F, place the pump

1. Operate the engine until it
reaches normal operating tempera
ture. If the car is equipped with an
air conditioner, the engine must be
operated at least 20 minutes. All
engine speed and idle fuel mixture
adjustments must be made with
the air cleaner installed.
2. Establish an initial idle fuel mix
ture adjustment by turning both idle
mixture screws on each carburetor
Fig. 5 inward until they are lightly
seated. Then turn the idle mixture
screws on each secondary carbure
tor Fig. 6 outward 3/4 turns, and
turn the primary carburetor idle mix
ture screws outward one full turn.
3. Install an engine speed tachom
eter. Start the engine; move the trans
mission selector lever to the DRIVE
Dl position, and set the parking
brake. Adjust the engine idle rpm to
575-600 rpm by turning the idle
speed adjusting screw Fig. 5 on the
primary carburetor only.
4. Turn the primary carburetor
idle mixture screws inward until the
engine begins to run rough from the
lean mixture. Turn the mixture
screws outward until the engine be-

7. Check the engine idle speed and
idle fuel mixture and adjust as re
quired.
8. Install the air cleaner assembly.

Accelerating Pump Stroke. The
over-travel lever has 4 holes and the
accelerating pump link has 2 holes
to control the accelerating pump
stroke for different engine applica
tions Fig. 4.
For average ambient temperature
operation 40° to 80°F, place the
accelerator pump operating rod in

FIG. 5-390 6-V Carburetor Throttle Linkage Installation
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GROUP 3

FIG. 7-Fast Idle Speed
Adjustment
ward to increase or outward to
decrease the idle speed to obtain the
specified rpm.

ACCELERATOR-TO.BELLCRANK
ROD CONNECTION

FIG. 6-390 6-V Carburetor Installation
gins to roll from the rich mixture.
Turn the screws inward until the
engine runs smoothly and evenly.
Always favor a slightly "rich" idle
fuel mixture.
5. Repeat this procedure step 4
to adjust the idle mixture screws on
the front secondary carburetor.
6. Following the same procedure,
adjust the idle mixture screws on the
rear secondary carburetor. The right
and left idle mixture screws on
any one carburetor should be open
an equal amount, within 1/8 turn,
after the final adjustment.
7. With the engine operating at
idle and the transmission in Drive
range, check the engine speed. The
tachometer should indicate 575-600
engine rpm.
8. If the engine still does not idle
properly, due to a too rich mixture,
i.e., idle mixture screws are seated,
it may be caused by improper initial
idle speed setting of the secondary
carburetors. Also, if the throttle
levers are not synchronized, it will
be difficult to obtain a satisfactory
idle adjustment.
Idle Speed Adjustment. All engine
speed and idle fuel mixture adjust-

ments must be made with the air
cleaner installed and the engine at
normal operating temperature.
1. Back off the idle speed adjust
ing screw Fig. 5 on each secondary
carburetor sufficiently to allow the
throttle plates to seat in the throttle
bores. Turn the idle speed screws in
ward until the screw end just touches
the stop on the throttle lever; then
turn it inward an additional 1/2 to
3/4 turns. A minimum throttle
opening is desired on the second
ary throttle plates. The only re
quirement necessary is that the
plates do not stick in the bores.
2. Opeiate the engine for 30
minutes at 1200 rpm to normalize
engine temperatures. Install an en
gine speed tachometer. Start the
engine. Move the transmission selec
tor lever to the DRIVE Dl posi
tion, and set the parking brake. Ad
just the engine idle rpm to 575-600
rpm by turning the idle speed adjust
ing screw on the primary carburetor
only.
3. Set the fast idle speed cold
with the engine at normal operating
temperature. Align the high step on
the fast idle cam with the adjusting
screw Fig. 7. Turn the screw in-

Throttle Lever Synchronization.
If the throttle linkage is disassembled
or it is improperly synchronized, the
following procedure is recommended
for synchronizing the throttle levers
on the three carburetors.
1. Insert a 1/8-inch diameter rod
through the gauging holes Fig. 8
provided in the belicrank lever and
mounting bracket on the left side of
the belicrank assembly. This locks the
lever in the gauging closed throttle
position.
2. Disconnect the secondary throttle
rods at each secondary carburetor
throttle lever Fig. 5. Disconnect
the primary throttle rod at the bellcrank lever.
3. Loosen the lock nut and adjust
the length of the front secondary
carburetor throttle rod so that, when
installed, the throttle lever of the
front secondary carburetor will be
completely closed when the primary
throttle lever is closed against the
idle speed adjusting screw stop
normal idle position.
4. Adjust the length of the rear
secondary carburetor throttle rod in
the same manner.
5. Install the secondary throttle
rods on the secondary throttle levers
with the spacer washers and retainers.
Tighten the lock nuts to secure the
adjustment.
6. With the primary throttle lever
against the idle stop, adjust the length
of the primary throttle rod Fig. 6,
so that the trunnion will just engage
in the hole in the bellcrank lever.
Install the rod retainer clip.
7. Adjust the anti-stall dashpot

clearance.

-
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FIG. 8-Anti-Stall Dashpot
Adjustment
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the adjusting screw into the sc:rew
head to increase the clearance and
outward to decrease the clearance.
One-half turn of the screw equals
approximately 0.0 15 inch.

After the fuel level has stabilized,
stop the engine and check the fuel
level.

To satisfy acceleration require
ments in various climates, the accel
erating pump cam can be placed in
either of two positions. Aligning the
top hole of the cam with the top hole
of the throttle lever gives the shortest
stroke which is recommended for
warm weather or average conditions,
Aligning the cam bottom hole with
the lever bottom hole gives the
longest stroke which is recommended
for cold weather operation.

1. If the fuel level is too high, it
should first be lowered below speci
fications and then raised until it is
just at the lower edge of the sight
plug opening. If the fuel level is too
low, it is only necessary to raise it
to the specified level; thus omit steps
3 and 4 of this procedure.

-SCREW ADJUSTING THROTtLE CAM SUMMER
HEAD
SCREW
SETtING
LEVER

Anti-Stall Dashpot Adjustmen
1. Adjust the engine idk spee
and idle fuel mixture, and synchi
nize the carburetor linkage. Operar
the engine until it reaches norma
operating temperature.
2. Lock the throttle linkage in rt
gauging position by inserting a inch diameter rod through Ihe
ing holes provided in the hellcra
lever and mounting bracket on nleft side of the belicrank assernh
Fig. 8.
3. Loosen the lock nut tnd
the anti-stall dashpot scre in
away from the bellcrank lever F-u depress the dashpot plunger with
screwdriver blade, and adiust n
clearance between the plunger i belicrank lever to l /8-3 /
Tighten the locknut and remove the
1/8-inch rod from the gauge hlt---

Automatic Choke Adjustment
The automatic choke has an adju
ment to control its reaction ro eng e
temperature. By loosening the three
screws that retain the choke thermstat housing Fig.7, it can he turnd
to alter the thermostatic spring iJ
justment. Turning the housing ir
counterclockwise direction provideS. 1
richer mixture, and conversel
t
leaner mixture is obtained h turntg
the housing in a clockwise lirect -n
as indicated by the arro- on the
housing. Refer to the speetticatit
for the proper setting
Accelerating Pump Adjustment.
With the throttle lever Fig 9 ht- - d
in the wide-open-throttle position
ti
the accelerating pump arm fuiR le
pressed manually there shouk
0.015-inch clearance between -he
screw head and the pump arm. T n

ACCELERATING
PUMP LEVER

/

/

ACCELERATING
PUMP CAM

CAM
WINIER
SETTING
81731A

FIG. 9-Accelerating Pump
Adjustment
Fuel Level Check. Position the car
on a level floor. Be sure the fuel
pump pressure is within specifica
tions. Operate the engine for 30
minutes at 1200 rpm until normal
operating temperature has been
reached. Place a suitable container
below the fuel level sight plug to
collect any spill-over of fuel.
With the engine stopped, remove
the fuel level sight plug and gasket
and check the fuel level Fig. 10.
The fuel level within the bowl should
be at the lower edge of the sight
plug opening ± I / 16 inch.
If the fuel level is satisfactory, in
stall the sight plug. Do not install the
air cleaner at this time.
If the fuel level is too high, drain
the fuel bowl and refill it and check
it again before altering the float set
ting. This will eliminate the pos
sibility of foreign material causing a
temporary flooding condition. To
drain the fuel bowl, remove one
lower retaining bolt from the fuel
howl and drain the fuel into a suit
able container. Install the bolt and
start the engine to fill the fuel bowl.

Float Adjustment

2. With the engine stopped, loosen
the lock screw on top of the fuel
bowl just enough to allow rotation
of the adjusting nut underneath Fig.
10. Do not loosen the lock screw
or attempt to adjust the fuel level
with the engine running because
the pressure in the line will spray
fuel out and present a fire hazard.
3. Turn the adjusting nut approxi
mately ½ turn in to lower the fuel
level below specifications 1/6 turn
of the adjusting nut, depending on
the direction of rotation, will raise or
lower the float assembly at the fuel
level sight plug opening 3/64 inch.
4. Tighten the lock screw. Start
the engine. After the fuel level has
stabilized, stop the engine and check
the level at the sight plug opening.
The fuel level should be below
specified limits. If it is not, repeat
step 3, turning the adjusting nut an
additional amount sufficient to lower
the fuel below the specified level.
5. Loosen the lock screw and turn
the adjusting nut out in increments
of 1/6 turn or less until the correct
fuel level is achieved. After each ad
justment, tighten the lock screw, and
then start the engine and stabilize
the fuel level. Check the fuel level

-LOCK SCREW

ADJUSTING
NUT

FUEL LEVEL
SIGHT PLUG
OPENING

FIG. 10-Fuel Level Adjustment
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pump except for incorporation of a
horizontal cross vent system in place
of the vertical passage, increased di
ameter internal fuel passages, and
pressure leak-down bleeds in the

pump valves. In addition, the pump
will incorporate the long-life, dispos
able fuel filter element Fig. 12.
ROCKER ARM PIN

REMOVABLE ELEMENT
81745-A

FIG. 11 -Air Cleaner Assembly
at the sight plug opening. Install the
sight plug and gasket.
6. Install the air cleaner. Check
and adjust the idle fuel mixture and
idle speed as necessary.

AIR CLEANER Part 3-1
The engine is equipped with a drytype air cleaner that has a replace
able cellulose fiber filtering element
Fig. 11. The air from the engine
compartment enters the air cleaner
through the opening on the side and
passes through the filter element. The
filtered air is deflected down into the
carburetor. Dust particles are trapped
in the filter element as the air rushes
through it. A tube attached to the
filtered air chamber is connected to
the automatic choke heat chamber in
the right exhaust manifold to supply
clean air to the automatic choke.

mended maintenance mileage inter
val for cleaning and replacement of
air cleaner elements.

ROCKER ARM
SPRING
DIAPHRAGM AND
SPRING ASSEMBLY

VALVE
HOUSING

PULSATOR
DIAPHRAGM

REMOVAL
1. Remove the air cleaner wing
nut. Disconnect the choke clean air
tube, and lift the air cleaner off the
carburetor.
2. Remove the cover and lift the
element out of the air cleaner body.

it
VALVE’
HOUSING
COVER

c-FILTER

Refer to Group 12 for the recom

HOUSING
GASKET

INSTALLATION
1. Place the air cleaner body on
the carburetor so that the word
"FRONT" faces the front of the car.
Connect the choke clean air tube to
the air cleaner.

FILTER -p’-.

2. Place the element in the air
cleaner body. Install the cover.

L4.._

The 1963 Carter design fuel pump
is basically the same as the 1962

FILTER HOUSING

81733-A

FUEL PUMP Part 3-3
MAINTENANCE

ROCKER ARM
PIN PLUG

FUEL PUMPBODY

FIG. 12-Fuel Pump Asssembly

GROUP 4-COOLING SYSTEM
The 1963 maintenance recom
mendations are in Group 12 and the
1963 specifications are in Group 13
of this manual.
All the service procedures outlined
in Group 4 of the 1962 Shop Manual
remain the same with the following
exceptions.

THERMOSTAT
Only one type of thermostat
poppet-type is being used in the
1963 Thunderbirds. For replacement
instructions, refer to "Thermostat,"
page 4-4, 1962 Shop Manual.

THERMOSTAT TEST
Remove the thermostat and im
merse it in boiling water. Replace the
thermostat if it does not open more
than 1/4 inch. If the problem being
investigated is insufficient heat, the
thermostat should be checked for
leakage. This may be done by holding
the thermostat up to a lighted back
ground. Light leakage around the
thermostat valve thermostat at room
temperature is unacceptable and the
thermostat should be replaced. It is
possible, on some thermostats, that
a slight leakage of light at one or two

locations on the perimeter of the
valve may be detected. This should
be considered normal.

FAN BELTS
REMOVAL
1. Loosen the power steering pump
bracket at the water pump and re
move the drive belt.
On a car with an air conditioner,
remove the compressor drive belt.
2. Loosen the alternator mounting
bolts and the alternator adjusting arm
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bolt. Move the alternator toss ard tb
engine. Remove the belts from th
alternator and crankshaft pulleys
and lift them over the fan.

sen the belts in the water pump
pulley, crankshaft pulley, and alter..
nator pulley grooves. Adjust the belt
tension to specifications.

INSTALLATION
1. Place the belts over the fan li

2. On a car with an air condi..
tioner, install and adjust the com

pressor drive belt to specifications.
3. Install the power steering pump
drive belt and tighten the pump
bracket to the water pump. Adjust
the drive belt tension to specifica
tions.

GROUP 5-CRUISE-O-MATIC TRANSMISSION
TRANSMISSION

M[EL

GOVERNOR VALVE BODY

DETAIL CHANGES

OIL DISTRIBUTOR SLEEVE
SPEEDOMETER DRIVE GEAR
OUTPUT SHAFT

_qo01
TRANSMISSI

N

PRY BETWEEN
GOVERNOR COUNTERWEIGHT AND
OIL DISTRIBUTOR SLEEVE
GOVERNOR
Dl 284-A
COUNTERWEIGHT

‘tRIAL NUMBER

D1252-C

FIG. 1 3-Cruise-O-Matic Identification Tag
- The
1963 maintenance recori
mendations are in Group 12 and the
1963 specifications are in Group of this manual.

All of the procedures outlined in
Group 5 of the 1962 Shop Manual
remain the same with the following
exceptions.

new seal is 1/8-inch narrower than
the seal previously used. The seal is
removed and installed in the same
manner as the old type except for
the tool. The existing tool TS9L77837-A can be reworked as
shown in Fig. 14 to install the nar
rower seal or a new tool T63L77837-A is available.

5. Slide the oil delivery sleeve to
ward the front of the transmission.

NYLON-TYPE SPEEDOMETER
DRIVE GEAR Part 5-5

8. 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 180°F.

IDENTIFICATION TAG Part 5-1
The transmission identification tag
Fig. 13 is attached to the left side
of the case. The first line on the tag
indicates the model. The second line
indicates the Serial No. and starts
with 100001.

FRONT OIL PUMP SEAL
Part 5-5
A new improved pump seal is
being used in the 1963 models. The

FRONT PUMP OIL SEAL
INSTALLATION
y8,,
MACHINE OFF
TooI-T59L.77837.4
D1283-A

FIG. 1 4-Tool T59L-77837-A
Rework Dimensions

FIG. 15-Pressure Apply Point
for Drive Gear Removal

A nylon speedometer drive gear
replaces the steel drive gear pre
viously used. If gear replacement is
necessary, the old type steel gear
may be used.

6. Using a hammer and a small
brass drift, tap the gear evenly and
alternately Fig. 16 to prevent cock
ing it on the shaft. Tap the gear
gently to prevent damaging it.
7. To install the gear, dip it in
transmission fluid and place it on an
illuminated 100-watt light bulb.

9. Make sure the lock ball is in

The nylon drive gear is a 0.0040.0 10-inch shrink fit on the output
shaft and can be removed or installed
in the following manner.
1. Remove the output shaft from
the transmission in the usual manner.
2. Remove the oil distributor tubes
from the sleeve.
3. Remove the speedometer drive
gear snap ring from the shaft.
4. Pry the oil delivery sleeve to
ward the rear of shaft with a ham
mer handle. Make certain to apply
pressure on the governor counter
weight, and not against the gov

ernor valve body Fig. 15.

D1285-A

FIG. 1 6-Speedometer Drive
Gear Removal
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place on the shaft, then quickly slide
the gear into place.
10. Install the speedometer drive

gear snap ring on the output shaft.

ACCUMULATOR TUBE

11. Install the output shaft in the
usual manner.

c-----

OUTPUT SHAFT THRUST
WASHER Part 5-5

---I

A new type needle bearing thrust
washer is used in the 1963 Thunder
bird transmission. A counterbore is
provided in the rear pump to accom
modate the thrust bearing race. Fig
ure 17 shows the relative position of

the thrust washer and race.
TORQUE CONVERTER Part 5-6
The 1963 converter has been
modified to replace the sprag-type
clutch with a roller-type clutch. Also,
the bronze and aluminum thrust
washers have been replaced with
aluminum coated stamped thrust
washers and fiat steel retainers.
The design of the new thrust
washers is such that a new longer

locking
will be
existing
tool.
The

rod Tool T63P-7902-A
required for use with the
converter clutch ch4ecking

SPRING

SEAL

RETAINER

SNAP RING
Dl 287-A

FIG. 18-Front Servo
an 0.075-inch thick engine rear cover

The following parts have been re

plate mounted between the trans
mission and engine, a new converter
housing and converter assembly is
used. The new converter housing will

vised to accommodate the new type
linkage; manual shaft and lever, con
trol valve detent lever, toggle lift
lever, torsion rod and the lift lever
shaft.

have the starter pilot eliminated.
Piloting of the starter will be accom
plished by the engine rear cover

plate.

PLANETARY CLUTCP Part 5-5

checking procedure is the

The new converter assembly will

A new roller-type planetary clutch

same as for previous model con
verters.

have longer flywheel mounting stud

has replaced the sprag-type clutch

FRONT SERVO Part 5-5
The accumulator piston and related
parts have been eliminated on the
1963 models. Servicing of the servo

pads and a longer crankshaft pilot,
in order to provide adequate pilot

ing in the crankshaft and maintain

previously used. The new roller-type
clutch requires a new planet carrier

remains the same as in the 1962

manual with the exception of the
eliminated parts shown in Figure 18.

CONVERTER HOUSING
Part 5-4
To accommodate the addition of

the same converter to front pump
relationship.

with a cam-type clutch race Fig. 20.
In conjunction with the clutch and
the planet carrier, a new type center

PARKING LINKAGE Part 5-5
Figure 19 illustrates the new type

support is used.
The roller clutch is installed in the

parking pawl linkage in the trans
mission. The control rod incorpo
rates a compression spring to drive
the toggle lift lever into the apply

support is chamfered at the rear of

same location, and functions in the
same manner as the sprag-type clutch
previously used. The original center

position.
TORSION
ROD

REAR PUMP...

TOGGLE
LIFT
LEVER

OUTPUT SHAFT

I

BEARING RACE

CONTROL
VALVE

THRUST WASHER

DETENT
LEVER

Dl 289-A

FIG. 1 7-Output Shaft Thrust Washer and Race

TOGGLE
LEVER
SHAFT
Dl 290-A

FIG. 1 9-Parking Linkage
Installed
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2. Install the primary sun gear rear
RACE

thrust bearing race and the bearing
in the planet carrier using petroleum
jelly to retain them in place.
3. Lubricate the bearing surface
on the center support, the rollers of
the planetary clutch and the cam
race in the carrier with petroleum
jelly.

CHAMFER ON PRODUCItCN
PART, ONLY-SERVICE PART N01 CHAMFERED

PLANET CARRIER

Dl 288-A

FIG. 20-Planetary Clutch, Planet Carrier and Center Support
the clutch race to accommodate the
new type roller clutch only. lie ne
service planetary support is not pr
vided with a chamfer and can he
used with the sprag-type clutch as
well as the new roller clutch. 1he
new chamfered planetary supp
cannot be used with the sprag-type
clutch because the chamfer could re
duce sprag contact area on the inner
race, resulting in loss of capacity and
cause premature clutch wear. Ihe
method of installing the roller-type
clutch on the center support with a
chamfered edge is different frorr a
support with a square edge as tietailed in the following procedure
INSTALLATION-Center Support
with Chamfered Edge

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
planetary clutch by rotating the car
rier counterclockwise. It should ro
tate with a slight drag while rotating
it counterclockwise viewed from the
rear and it should lock up when
attempting to rotate it in a clockwise
direction.
INSTALLATION-Center Support
with Square Edge
1. Install the center support and
the rear band in the case.

4. Install the planetary clutch on
the center support with the "sawteeth" of the clutch cage pointing in
the clockwise direction as viewed
from the rear Fig. 22. Make sure
that all rollers are in the cage.
5. Position the planet carrier on
the support so that the cams in the
carrier engage the "saw-teeth" on the
clutch cage.
6. Push the planet carrier forward
until the rollers are felt to contact
the surface of cam race.
7. While applying forward pres
sure on the carrier, rotate it counter
clockwise as viewed from the rear.
This will cause the rollers to roll to
ward the large opening end of the
cams in the race, compressing the
springs slightly, so that the roller will
enter the cams.
8. Some rollers may become
cocked preventing their entry into
the outer race. These rollers must be

1. Install the center support and
the rear band in the case.
2. Install the primary sun gear
rear thrust bearing race and the bear
ing in the planet carrier using pet
leum jelly to retain them in place

PLANET
CARRIER

17
REAR BAND

3. Lubricate the bearing surface
on the center support, the rollers af
the planetary clutch and the cam
race in the carrier with petroleum
jelly.

±ii!T

4. Install the planetary clutch in
the carrier Fig. 21.
I

5. Carefully position the planet car
rier on the center support. Move the
carrier forward until the clutch
rollers are felt to contact the bearing
surface of the center support.
6. While applying forward pres
sure on the planet carrier, rotate it
counterclockwise as viewed from the
rear. This will cause the clutch roHers
to roll toward the large opening end
of the cams in the race, compressing
the springs slightly, so that the rollers

..

PLANETARY
CLUTCH

*.

..

..

ROTATE CARRIER
COUNTER CLOCKWISE

Dl 292-A

FIG. 2 1 -Planetary Clutch Installed in Carrier
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ROTATE
CARRIER
COUNTER

CENTER
SUPPORT

CLOCKWISE

/

positioned individually with a small
screwdriver by pushing the rear of
the rollers toward the center of the
transmission and into the cam race

Fig. 22. Keep pressure applied to
the carrier at all times.

9. After all of the rollers have
been started into the cam race, ro
tate the carrier counterclockwise
while pushing it forward. Again,
straighten any rollers or springs
which still may be in a cocked posi
tion and prevent the carrier from
sliding onto the support.
Make sure that all springs are
entered into the cam race before
pushing the carrier onto the roller
clutch.

V

10. Push the carrier all the way

forward and check the operation of

MOVE ROLLER
TOWARD CENTER

D1291-A

FIG. 22-Planetary Clutch Installed on Center Support

the clutch by rotating it in a counter
clockwise direction. The carrier
should rotate counterclockwise with
a slight drag and should lock up
when attempting to rotate it in a
clockwise direction.

GROUP 6-REAR AXLE AND DRIVE LINE
The

1963

maintenance recom

mendations are in Group 12 and the
1963 specifications are in Group 13

of this manual.
All the service procedures outlined
in Group 6 of the 1962 Shop Manual
apply to the 1963 Thunderbird with
the following exceptions.

4. Remove the two short pinion
shafts. Using a drift, drive each shaft
from the center outward.
5. Lift out the center block, then
remove the gears and thrust washers.
6. To disassemble the remaining
carrier parts, follow steps 7 through
13 on page 6-9 of the 1962 manual.
ASSEMBLY OF 4-PINION
DIFFERENTIAL CASE

DISASSEMBLY OF 4-PINION
DIFFERENTIAL CASE

Lubricate all parts thoroughly
with axle lubricant during assem
bly.

2. Drive out the three differential
pinion shaft retainers with a drift,
and separate the 2-piece differential
case.
3. With a brass drift, drive out the
long pinion shaft. Drive from the

end opposite the retainer hole Fig.
23.

5. Drive the long pinion shaft into
place from the retainer hole end of
the case being sure to align the re
tainer hole in the shaft with that in
the case.
6. Place the second side gear and

REAR AXLE OVERHAUL
Part 6-2

1. Remove the differential case
from the carrier and remove the
bearings and drive gear from the case
as outlined in steps 1 through 4 un
der "Disassembly of Conventional
Differential Carrier," page 6-8 of the
1962 manual.

to align the shaft retainer holes
as each shaft is being driven into
place.

1. Place a thrust washer and side
gear in the differential case bore.

LONG PINION...,
SHAFT
CENTER
BLOCK
DIFFERENTAL
CASE

-

I7

SHAFT RETAINER
HOLES
PINION
GEARS

A

SHAFT
RETAINER
HOLES

2. Install the four thrust washers,
and place the pinion gears on the
side gear. Align the washers and
pinion gears with the pinion shaft
holes in the case Fig. 23.
3. Install the center block so that
its four small diameter holes are
aligned with the holes in the pinion
gears and in the case.
4. With a brass drift, drive in the
two short pinion shafts from the out
side of the case Fig. 23. Be sure

SHORT PINION SHAFTS

E1248-A

FIG. 23-Four-Pinion Differential
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thrust washer on top of the fout
pinion gears, then install the diffet
ential case cover so that the three
shaft retainer holes in the cover ac

aligned with their
holes in the case.

corresponding

7. Install the three shaft retainer
pins with a drift. A pinion or axie
shaft spline can be inserted in the
side gear spline to check for free ru

9. Insert two 7/16 N.F. bolts
2-inches long through the differential
flange, and thread them 3 or 4 turns
into the drive gear as a guide in
aligning the drive gear bolt holes.
Press or tap the drive gear into posi
tion.
10. Install and tighten the drive
gear bolts and washers evenly, and
torque them alternately across the
gear to specifications.

tation of the differential gears.
8. Fill differential case with axle
lubricant.

11. If the differential bearings have
been removed, press them on as
shown in Fig. 24.

Press Ram

DIFFERENTIAL
BEARING
CONE AND
ROLLER

ToolT57L-422-A

-f

E1024-A

FIG. 24-Differential Bearing
Installation

GROUP 7-STEERiNG
The 1963

maintenance

recom-

mendations are in Group 12 and he
1963 specifications are in Group 3

of this manual.
All the service procedures outlined
in Group 7 of the 1962 Shop Manual
apply to the 1963 Thunderbird with
the following exceptions.

REPAIR Part 7-2
STEERING GEAR REMOVAL
AND INSTALLATION
1. Disconnect the pressure line and

the return line from the steering gear
housing. Plug the openings and cap
the lines.
2. Remove the bolt that locks the
flex joint clamp to the steering gear
worm shaft Fig. 25.
3. Raise the car and disconnect the
sector shaft pitman arm from the
sector shaft, using the tool shown in
Fig. 26.
4. Remove the steering gear mount
ing bolts Fig. 27, and pull the
steering gear assembly out of the flex
joint.

SECTOR SHAFT ARM

FIG. 26-Sector Shaft Arm
Removal

STEERING SHAFT

FLEX JOINT
2

SECTOR SHAFT
PITMAN ARM
01 163-A

FIG. 2 5-Steering Column and Shaft-to-Steering Gear Connections

MEMBER

FIG. 27-Steering Gear
Mountings
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5. If a new gear is to be installed,
transfer the insulator spacers from
the old gear to the replacement gear
Fig. 27. Make sure the sector
shaft and worm shaft are centered.

To center the gear, turn the worm
shaft until either stop within the gear
is reached; then turn the worm shaft
back approximately two turns.
6. Insert the worm shaft into the

flex joint, position the steering gear
to the underbody member, and install the mounting bolts Fig. 27.
Torque the mounting bolts to speci
fications.
7. After positioning the front
wheels straight ahead, position the

pitman arm on the sector shaft. In
stall the lock washer and nut and
torque to specifications.
8. Lower the car, remove the plugs
and caps, and connect the pressure
and return lines to the steering gear
housing.

9. Install the ground wire to the
flex joint clamp bolt, and install the
clamp bolt in the flex joint clamp to
lock the worm shaft to the flex joint
Fig. 25.
10. With the engine idling, check
for leaks by twice cycling the steer
ing wheel from stop to stop. Do not

hold the wheel against its stops.
Add the specified fluid to the reser
voir as required.

11. If the gear has been over
hauled, adjust the position of the
valve spool as outlined in Part 7-1 of
the 1962 manual.

STEERING GEAR OVERHAUL
The 1963 steering gear has two
sector shaft seals and a spacer. Be
cause of this change, the steering
gear is disassembled and assembled

as outlined in the 1962 manual with
the following exceptions:

0.SPACER
..drOUTER

SEAL

SNAP RING

FIG. 28-Power Steering Gear Disassembled
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Disassembly. Remove the sector

INNER SEAL
Adapt er-T62B-3576-A

FIG. 29-Installing Sector Shaft Oil Seals

shaft oil seal retaining snap ring
Fig. 28. Remove the outer seal
with tool 1 175-AE, then remove the
spacer. Remove the inner seal with
tool 1175-AE.
Assembly. Position the inner sec
tor shaft seal in the steering gear
housing with the rubber sealing lip
facing inward. Seat the seal in the
housing with tool T61B-3576-A and
adapter T62B-3576-A as shown in
Fig. 29. The long flange of the
adapter should press against the
seal.
Install the metal spacer against
the inner seal, then position the
outer sector shaft seal with the seal
ing lip facing inward against the
spacer. Seat the seal with the tool
and adapter Fig. 29. The short
flange of the adapter should press
against the outer seal.
Install the seat retaining snap ring.
If the outer seal has blocked off the
snap ring retaining grove in the cast
ing, tap the tool and adapter against
the snap ring so that the snap ring
will seat into the groove of the
casting.

GROUP 8-BRAKES AND SUSPENSION
The 1963 maintenance reconi mendations are in Group 12 and the
1963 specifications are in Group
of this manual.
All the service procedures outlined
in Group 8 of the 1962 Shop Manual
apply to the 1963 Thunderbird wuh
the following exceptions.

FRONT AND REAR SUSPENSION
Part 8-3
FRONT SHOCK ABSORBERS
REPLACEMENT
1. Raise the front of the car, pui
tion a safety stand under the loei
suspension arm, then lower the - ar
slightly.
2. Disconnect the shock absorher
lower mounting bracket from he
upper arm by removing the thee
retaining nuts and washers Figs h
and 31.

3. Open the hood, then remove the
three shock absorber upper mounting
plate retaining nuts and the two bolts
that attach the mounting plate to the
dash panel brace. Remove the shock
absorber, mounting plate and lower
bracket as an assembly.
4. Remove the shock absorber
upper retaining nut washer arid in
sulator, then separate the shock ab
sorber from the upper mounting
plate Fig. 30.
5. Remove the retaining nut and
bolt, and transfer the lower mounting
bracket to the replacement shock
absorber.
6. Install the bumper and shield,
and the inner insulator on the shock
absorber upper mounting stud. As
semble the upper mounting plate,
then the outer insulator, washer and
retaining nut to the mounting stud.
7. Position the shock absorber and

upper mounting plate assembly
through the top of the spring hous
ing so that the three lower mounting
studs enter the holes in the sus
pension upper arm. Install the lower
retaining nuts on the studs.
8. Install the two bolts that attach
the mounting plate to the dash panel
brace. Install the three mounting
plate retaining nuts.
9. Remove the safety stands, and
lower the car.
FRONT SPRING AND/OR
UPPER ARM REPLACEMENT
Removal
1. Raise the front of the car, posi
tion safety stands under the sus
pension lower arms, then lower the
car slightly.
2. Remove the wheel and tire as
sembly. Disconnect the lower end of
the shock absorber from the upper
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NUT
WASHER
OUTER
INSULATOR

-

INN ER
1SULATOR
BUMPER SHIELD-.ø.

flex-handle wrench in the drive hole
in the lower plate to prevent the tool
and spring from turning Fig. 32.
While holding the tool, compress the
spring by turning the tool shaft nut
clockwise Fig. 31.

Tool-T63P-53 10-A
Lower Plate 0-3

Retainer 0.4

7. Remove the cotter pin and
loosen the upper ball joint stud nut.
Place a box wrench over the lower
end of tool T57P-3006-A and posi
tion the tool between the upper and
lower ball joint studs. The tool
should seat firmly against the ends
of both studs, and not against the
lower stud nut. It may be necessary
to remove the cotter pin from the
lower ball joint stud, if the cotter pin
prevents the tool from seating on the
lower stud.

BUMPER.

8. Turn the wrench until both
studs are under tension, 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.
Remove the upper ball joint stud nut
and pull the upper arm free of the
spindle.
F-i 1 75-A

FIG. 30-Shock AbsorberExploded View
arm by removing the three retaining
nuts and washers.

9. Remove the two nuts and lock
washers that retain the upper arm
inner shaft to the chassis, then re
move the arm. If only the upper arm
is being removed, skip steps 10 and
Tool-T63P-5310-A Shaft Nut 0-2

3. Open the hood, then remove
the three shock absorber upper
mounting plate retaining nuts and
the two bolts that attach the mount
ing plate to the dash panel brace.
Remove the shock absorber and
mounting plate as an assembly.
4. Raise the car slightly in order
to lower the suspension upper arm.
Install spring removal tool T63P5310-A. Slide the tool bearing and
upper plate over the shaft screw
against the shaft nut. Insert the tool
assembly through the upper opening
in 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. 31.

to the coil by installing the tool re
tainer to the groove in the shaft
screw Fig. 32.
6. Insert a 1/2-inch square drive

BRAKE LINE
AND CLIP

Fl 187-A

FIG. 32-Compressing or
Releasing Spring-Lower View
11 following and steps 1 through 3 of
the "Installation" procedure. Leave
the spring compressed in the housing
and proceed with steps 4 through 11
of the "Installation" procedure. If
the spring is being removed, follow
all the steps.
10. Remove the bolt that retains
the clip and brake line to the chassis,
move the brake line out of the way,
then fully release the spring tension
by turning the tool shaft nut coun
terclockwise Fig. 31. 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. 32.
11. Remove the spring tool, then
remove the spring from the car Fig.
33.
Installation
1. Tape the rubber insulators to
the upper and lower ends of the
spring. Install the spring in its hous
ing at the underside of the chassis.

5. From under the car, place the
tool lower plate under the fourth coil

from the bottom. Secure the plate

-

SQlj

...

DRIVE HOLE

FIG. 31 -Compressing or
Releasing Spring-Upper View

2. Assemble spring tool T63P53 10-A to the car and the spring as
described in steps 4 and 5 of the
"Removal" procedure. Compress the
spring by turning the tool shaft nut
clockwise Fig. 31. Hold the tool
lower plate from turning during
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6. Partially release the spring ten
sion by turning the shaft nut of tool
T63P-53 10-A counterclockwise Fig.
31 - As the spring is being released,
pry the lower coil so that it will seat
in the groove of the upper arm.
Hold the tool lower plate with the
square drive wrench.
7. Tighten the upper arm inner
shaft-to-chassis retaining nuts to
specifications. Release the spring com
pletely, then remove the tool. Hold
the tool lower plate from turning
during spring release. Use the
1/2-inch square drive flex-handle
wrench.
8. With the safety stands placed
under the suspension lower arms,
lower the car so as to compress the
spring slightly.

FIG. 33-Spring Removal or
Installation
spring compression. Use the I 2inch square drive flex-handle
wrench.
3. Position brake line and clip to
the chassis and install the retaining
bolt.
4. Position the upper arm and hall
joint stud to the spring upper bore
Install the upper ball joint stud rut,
torque to specifications and install
the cotter pin.
5. Swing the upper arm into pus!
tion and install the arm inner shaftto-chassis retaining nuts- Do not
tighten.

9. Position the shock absorber
and upper mounting plate assembly
through the top of the spring hous
ing so that the three lower mounting
studs enter the holes in the suspen
sion upper arm. Install the lower
retaining nuts on the studs.
10. Install the two bolts that attach
the mounting plate to the dash panel
brace. Install the three mounting
plate retaining nuts.
11. install the wheel and ti:re as
sembly. Remove the safety stands.

POWER BRAKES Part 8-5
An atmospheric valve return spring
has been added to the 1963 power
booster unit. This spring is located
between the atmospheric valve and

REACTION LOAD RING
ATMOSPHERIC
NOTCH
CONTROL VALVE
PLUNGER
CONTROL VALVE HUB
0-RING
RETURN SPRING
‘RETAINER

Hi 235-B

FIG. 34-Assembly of Control
Valve Components to Valve Hub
the reaction load ring Fig. 34.
When assembling the control valve
components to the valve hub, pro
ceed as follows:
1. Insert the control valve plunger
into the control valve hub from the
rear of the hub.
2. Assemble the atmospheric valve,
the return spring and the reaction
load ring to the valve plunger and
hub.

3. Push the control valve plunger
assembly forward and the reaction
load ring backward against the re
turn spring in order to install the
retainer in the groove of the plunger.
A retainer has been added to hold
the push rod components together.
When assembling the push rod, pro
ceed as follows:
Assemble the reaction cone and
cushion ring to the push rod, and
secure to the rod with the retainer.
Install the push rod assembly to the
valve hub so that the valve plunger
indexes in the push rod.

GROUP 9-GENERATING AND STARTING SYSTEMS
The 1963 maintenance recom
mendations are in Group 12 and the
1963 specifications are in Group
of this manual.
All the service procedures out-lined in Group 9 of the 1962 Shop
Manual remain the same with he
following exceptions.

GENERATING SYSTEM AND
BATTERY Part 9-1
ALTERNATOR TESTS
The generator has been replaced
with an alternator. Figure 35 shows
the alternator charging circuit sc he matic. Figure 36 shows the alternator
output connector block.

Alternator Output Test. When an
alternator output test is conducted
off the car, a test bench must be
used. Follow the procedure given by
the test bench manufacturer.
To test the output of the alternator
on the car, proceed as follows:
1. Make the connections as shown
in Fig. 37. Be sure that the field
resistance control is at the OFF posi
tion at the start of this test.
2. Close the battery adapter switch.
Start the engine, then open the bat
tery adapter switch.
3. increase the engine speed to ex
actly 2900 rpm.

4. Adjust the field resistance con
trol until the voltmeter reads exactly
15 volts. Observe the ammeter read
ing. Add 5 amperes to this reading
to obtain total alternator output. The
5 ampere factor represents the field
current and the ignition system cur
rent, and must be added to the am
meter reading as these currents are
not indicated on the ammeter. Any
additional continuously operating
equipment will also have to be taken
into account.
If the battery was fully charged, it
might not be possible to obtain maxi
mum current output. If specified
current is not obtained, make the fol
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FIG. 35-Alternator System Schematic
lowing test before condemning the
alternator:
5. Turn the field resistance control
knob to the OFF position. Rotate the
master control knob to the CUR
RENT REG. position. Maintain the
engine speed at 2900 rpm.
6. Turn the field resistance control
and the master control clockwise,
maintaining a voltmeter reading of
15 volts maximum, until the field re
sistance control is at its maximum
clockwise position.

FIG. 36-Alternator Electrical
Connections

7. Readjust the master control until
the voltmeter reads exactly 15 volts.
Observe the ammeter reading. Add
5 amperes to this reading to obtain
total alternator output.
8. Stop the engine, return the field
resistance control to the OFF posi
tion and disconnect the test equip
ment.
An output of 2 to 5 amperes be
low specifications indicates an open
diode rectifier. An output of ap
proximately 10 amperes below speci
fications indicates a shorted diode
rectifier. An alternator with a shorted
diode will usually whine, which will
be most noticeable at idle speed.
A shorted positive diode may
sometimes be accompanied by alter
nate flashing of the oil pressure and
charge indicator lights when the igni
tion switch is off. The field relay con
tacts will also be closed and the
battery will be discharging through
the field to ground.
Under this condition, the instru
ment constant voltage regulator will
receive power through the charge in
dicator light. The operating of the
constant voltage regulator through
the charge indicator light causes the
alternate flashing of the lights.
Diode Test. To test the positive
diodes, make the connections shown
in Fig. 38. Contact the probe to each
diode lead. Make sure that the tip

of the probe is sharp and that it
penetrates the varnish at the diode
terminal.
To test the negative diodes, make
the connections shown in Fig. 39.
Follow the same procedure as for
the positive diodes.
Good diodes will be indicated as
on the meter in Figs. 38 and 39 2
amps or more and readings alike
within 2 scale divisions.
Field Open or Short Circuit Test.
Make the connections as shown in
Fig. 40. The current draw, as indi
cated by the ammeter, should be to
specifications. If there is little or no
current flow, the field has a high re
sistance or is open. A current flow
considerably higher than that speci
fied above, indicates shorted or
grounded turns. If the test shows
that the field is shorted and the field
brush assembly is not at fault, the
entire rotor must be replaced.
Field Relay Supply Voltage Test.
The regulator field relay will close
only if the voltage supplied by the
neutral terminal of the alternator is
sufficient to operate the relay. The
wiring from the alternator neutral
terminal to the relay S terminal also
must be intact. The following test
will show that both sufficient volt
age is available and that the wiring
is in good condition.
1. Remove the connector plug
from the regulator, remove the regu
lator cover, then install the connector
plug.
2. Connect the negative voltmeter
lead to ground. Start the engine and
operate it at 400 to 500 rpm.
3. Connect the positive voltmeter
lead to a small screw driver. Touch
the screw driver to the center rivet at
the front of the regulator.
Use care to touch only the rivet
or the rivet terminal so as not to
short this point to ground or to the
other nearby terminals. The volt
meter should indicate at least 6 volts,
and the field relay contacts should
be closed.
Low voltage at this point can be
caused by a defective alternator or
defective wiring.
ALTERNATOR REPLACEMENT
Removal
1. Disconnect a battery cable.
2. Loosen the shield front mount
ing bolt Fig. 41.
3. Remove the cable bracket mount-
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scribe mark for assembly. Reach
through a ventilation slot, raise both
brushes off the slip rings, and install
a short length of 1/8-inch rod or stiff
wire through the hole in the rear end
housing, to hold the brushes off the
slip rings Fig. 42.
2. Remove the
through bolts.

three

housing

Ji2i

FIG. 38-Positive Diode Test

Ji 220-A

FIG. 37-Alternator Output Test
ing screw from the air deflector, and
position the cables out of the
4. Remove the remaining shield
mounting bolt and remove the shield.
5. Loosen the alternator mounting
bolt and remove the adjustment arm
to alternator bolt.
6. Disengage the alternator belt.
Remove the alternator mounting bolt
and spacer, disconnect the alternator
cable and remove the alternator.
Installation
1. Attach the alternator cable Po
sition the alternator to the engine,
and install the spacer and alternator
mounting bolt finger-tight Fig 4 1

2. Install the adjustment arm to
alternator bolt.
3. Adjust the belt tension using
tool T63L-8620-A. Apply pressure
on the alternator front housing only.
Tighten the adjusting bracket bolt
and the mounting bolt.
4. Position the shield over the al
ternator and install the mounting
bolts.
5. Position the cables and cable
mounting brackets to the shield and
install the mounting screw.
6. Connect the battery cable.
ALTERNATOR OVERHAUL
Disassembly
1. Mark both end housings with a

LNTACT EACH DIO’S
PAIR WITH - Probe

J

Ji212-A

FIG. 39-Negative Diode Test
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cloth. Cleaning solvent may cause
damage to the electrical parts or con
taminate the bearings internal lubri
cant. Wash all other parts in solvent
and dry them.

SHIELD MOUNTING BOLTS

SHIELD INSTALLED

J1213-A

FIG. 40-Field Open or Short Circuit Test
3. Separate the front housing and
rotor from the stator and rear hous
ing. Make certain that the brushes
do not contact the greasy rotor shaft.
4. Remove the nuts from the rec
tifier to rear housing mounting studs,
and remove the rear housing. Re
move the two spacer sleeves from
the rectifier plate studs.
5. Press the bearing from the rear
end housing Fig. 43.
6. Remove the terminal spacer
block assembly from the studs and
unsolder the neutral wire from the
spacer block neutral terminal.
7. If the brushes are being re
placed, straighten the field brush
terminal blade locking tabs, with a
pair of pliers, and remove the ter
minal blade from the terminal spacer
block. Remove the brushes and
holders from the assembly.
8. If either diode plate is being re
placed, carefully unsolder the leads
from the diodes Fig. 44. Use only
a 100 watt soldering iron. Leave the

soldering iron in contact with the
diode terminals only long enough to
remove the wires. Both pliers are
used as temporary heat sinks in order
to protect the diodes. Excess heat
can damage a good diode.
9. Remove the three insulated
diode plate screws and the insulators,
and separate the diode plates.
10. Remove the drive pulley Fig.
45.
11. Remove the three screws that
hold the front bearing retainer, and
remove the front housing.
12. If the bearing is being replaced,
pull the bearing using a bearing
puller Fig. 46. Remove the bear
ing retainer and spacer. It will not
be necessary to remove the stop ring,
unless it has been damaged.
Cleaning and Inspection
1. The rotor, stator, diode rectifier
assemblies, and bearings are not to
be cleaned with solvent. These parts
are to be wiped off with a clean

Ji 209-A

FIG. 4 1 -Alternator Mounting
1/8

INCH Rod OR Stiff Wire

FIG. 42-Retracting Alternator
Brushes
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GROUP 9
FOR
INSTALLATION,
PLACE A 1/4 INCI
THICK SPACER
OVER PILOT.
ALLOW SPACE
UNDER OUTER END
OF BEARING
AS BEARING MAY
PROTRUDE FROM
HOUSING.

Tool-T63L- 10300-A

1/

4
Ji 204.A

FIG. 45-Pulley Removal
FIG. 43-Rear Bearing
Replacement
2. Rotate the front hearing on he
drive shaft. Check for an scraping
noise, looseness or roughness ‘hat
will indicate that the hearing is -x
cessively worn. As the bearing is he
ing rotated, look for any lubricant
leakage. If any of these conditions
exist, replace the bearing.
3. Place the rear end bearing on
the slip-ring end of the shaft md
rotate the bearing on the shaft. Make
the same check for noise, looseness
or roughness as was made for he
front bearing. Replace the hearing It
these conditions exist, or if the lubri
cant is lost or contaminated.
4. Check both the front and ruat
housings for cracks. Check the front

place any pulley that is bent out of
shape.
6. Check all wire leads on both the
stator and rotor assemblies for loose
soldered connections, and for burned
insulation. Resolder poor connec
tions, Replace parts that show burned
insulation.
7. Check the slip rings for dam
aged insulation. Check the slip rings
for runout Fig. 47. If the slip rings
are more than 0.0005 inch out of
round, take a light cut minimum
diameter limit 1.2 inches from the
face of the rings to true them up. If
the slip rings are badly damaged,
the entire rotor will have to be re
placed, as they are serviced as a
complete assembly.

housing for stripped threads in the
mounting holes. Replace defective
housings.
5. Pulleys that have been removed
and installed several times may have
to be replaced because of the in
creased bore diameter. A pulley is
not suitable for reuse if more than
1/4 of the shaft length will enter the
pulley bore with light pressure. Re-

/

"V’ Block

Ji 208-A

FIG. 47-Slip Ring Runout Check
8. Replace any parts that are
burned or cracked. Replace brushes
that are worn to less than 0.350 inch
in length. Replace the brush spring
if it has less than 7 to 12 ounces
tension.
Assembly

BOTH Pliers USED AS
TEMPORARY
HEAT SINKS

JJ Ji167.A

Jil 163A

FIG. 44-Soldering Diode Loads

FIG. 46-Front Bearing Removal

Rubber Band

J

1. If the stop-ring on the drive
shaft was broken, install a new stopring. Push the new ring on the shaft
and into the groove. Do not open the
ring with snap-ring pliers.
2. Position the front bearing spacer
on the drive shaft against the stopring, and position the bearing re
tainer on the shaft with the flat sur
face of the retainer outward.
3. Putting pressure on the inner
race only, press the new bearing on
the shaft until it contacts the spacer.
4. Place the front housing over the
shaft, with the bearing positioned in
the front housing cavity. Install the
bearing retainer mounting screws.
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5. Press the pulley onto the shaft
until the hub just touches the inner
race of the front bearing Fig. 48.
A new pulley must be installed if
more than 1/4 of the shaft length
will enter the old pulley bore with
light pressure.

FIG. 48-Pulley Installation
6. If a new diode plate is being
installed, mount the two plates to
gether so that they are insulated
from each other insulating spacer
between the plates and cupped in
sulator under the screw head, as
shown in Fig. 49. Solder the wire
leads to the diodes as shown in Fig.
44, in order to avoid excessive heat
to the diode. Use only a 100 watt
iron.
7. Insert the new field brush ter
minal blade into the slot in the ter
minal spacer block with the brush
pig-tail extending toward the brush
holder pivots Fig. 49.
8. Install the brush holders and
brush spring to the terminal block,

then position the brushes in the brush
holders Fig. 49.
9. Solder the neutral wire to the
neutral terminal. Position the ter
minal spacer block assembly on the
rectifier plate mounting studs, with
the ground brush lug over the mount
ing stud farthest from the output
terminal as shown in Fig. 49.
10. Place the spacers on the rec
tifier mounting studs farthest from
the terminal block Fig. 49.
11. Install the rear bearing so that
the open end of the bearing is flush
with the inner surface of the housing
boss Fig. 43. Allow space under
the outer end of the bearing during
installation.
12. Place the rear end housing over
the rectifier plate and stator assembly
and mount the rectifier plates to the
housing.
13. Retract the brushes and insert
a short length of 1/8-inch rod of stiff
wire through the hole in the rear end
housing to hold the brushes in the
retracted position Fig. 50.
14. Wipe clean the rear bearing
surface of the rotor shaft.
15. Position the rear housing and
stator assembly over the rotor and
aligning the scribe marks made dur
ing disassembly, install the housing
through bolts. Remove the brush re
tracting rod.
REGULATOR
The alternator regulator is com
posed of two control units mounted
as an assembly Fig. 51. Because
the reverse current through the rec
tifier is small, a reverse current cut
out relay is not needed. The alter
nator is self-current limiting, thus a
current limiter is not needed.
RECTIFIER
[STUD

J 1206-A

FIG. 49-Stator, Heat Sink and Terminal Spacer Block Assembly

FIG. 50-Brushes Retracted
for Assembly
Field Relay. The field relay serves
to supply battery current to the field
Fig. 35. When the ignition switch
is closed, battery current flows
through the charge indicator light
15 ohm parallel resistor, and through
the regulator to the field. This small
current is enough to allow the alter
nator to start generating, and is nec
essary, as residual magnetism in the
alternator may be too small to start
voltage build-up. The charge indi
cator light is shunted with a 15 ohm
resistor to supply the starting field
current if the charge indicator light
burns out.
When the alternator builds up
enough voltage to close the field relay
contacts, full voltage is applied to
the field, and the charge indicator
light goes out.
Voltage Limiter. The temperature
compensated voltage limiter is a
double contact unit. Limiting is ac
complished by controlling the amount
of current supplied to the rotating
field.
When the upper contacts are closed
Fig. 35, full system voltage is ap
plied to the field and maximum field
current will flow. When the limiter
armature floats between the contacts,
field current is reduced by flowing
through the 10.5 ohm field resistor.
When the limiter lower contacts are
closed, zero current flows to the field.
At low engine speed and with a load
applied, the armature vibrates on the
upper contact. At high engine speed
and light or no load, the armature
vibrates on the lower contact.
A 50 ohm resistor is connected
from the field terminal to ground to
absorb electrical surges in the alter
nator circuits as the voltage limiter
armature vibrates on the contacts.
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FIELD

VOLTAGE LIMITER

/

1

FIELD
TERMINAL
FIELD RELAY
TERMINAL

CHARGE INDIcATOR/
LIGHT TERMINAL
BATTERY TERMINAL FOR
FIELD SUPPLY VOLTAGE

J1214-A

FIG. 5 1 -Alternator Regulator
Regulator and Circuit Tests. 1 ie
tests presented are outlined for --n
the car operation. Be sure that the
regulator is at "normal" operatimr.g
temperature equivalent to the tem
perature after 20 minutes of opt- ation on the car with I ampe - e
load.
Field Relay Test. Disconnect he
regulator terminal plug, and retmo.e
the regulator cover. Make the con
Slotv
nections as shown in

rotate the field resistance control
clockwise from the "OFF" position
until the field relay contacts close.
Observe the voltmeter readings at the
moment that the relay closes. This is
the relay closing voltage. If the relay
closes immediately, even With the
field resistance close to the "OFF"
position, use a 6-volt battery for this
test. If the closing voltage is not to
specifications, adjust the relay.
Voltage Limiter Test. For test

J1215-A

FIG. 52-Field Relay Test

purposes, the lower stage armature
vibrating on the lower contact regu
lation is used. Voltage limiter cali
bration tests must be made with the
regulator cover in place and the
regulator at "normal" operating tem
perature equivalent to the tempera
ture after 20 minutes of operation on
the car with a 10 ampere load.
Make the test connections as
shown in Fig. 53. 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 regulation thermometer to the
regulator cover. Operate the engine
at 2000 rpm for 5 minutes. Turn the
master control to the "CUTOUT
RELAY" position. If the ammeter
indicates more than 10 amperes, stop
the engine, remove the battery cables
and charge the battery.
When the battery is charged, and
the voltage regulator has been tem
perature stabilized, rotate the master
control to the "VOLTAGE REG."
position, the ammeter should indi
cate less than 2 amperes.
Cycle the regulator. Stop the en
gine, close the adapter switch, start
the engine, and open the adapter

ALTERNATOR

FIG. 53-Voltage Limiter Test
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switch. Allow the battery to normal
ize for a short time, then read the
voltmeter. Read the thermometer,
and compare the voltmeter reading
with the voltage given in Table I for
the ambient temperature indicated
on the thermometer. If the regulated
voltage is not within specifications,
make a voltage limiter adjustment.
After each adjustment, be sure to
cycle the regulator before each read-

TABLE 1-Voltage Regulator

Setting Versus Ambient
Air Temperature
Ambient Air
Temperature
°F.

Voltage
Regulator
Setting Volts

50
75
100
125
150
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

ing. The readings must be made with
the cover in place.
Circuit Resistance Test. For the
purpose of this test, the resistance
values of the circuits have been con
verted to voltage drop readings for
a current flow of 20 amperes.
To check the alternator to bat
tery positive terminal voltage drop,
make the connections as shown in
Fig. 54. Turn off all electrical acces
sories, and lights. Close the battery
adapter switch, start the engine, then
open the battery adapter switch.
Slowly increase the engine speed until
the ammeter reads 20 amperes. Note
the voltmeter reading at this point.
The voltage reading should be no
greater than 0.3 volt.
These voltage drops have been
computed for a standard car. The
current used by any auxiliary, con
tinuously operating, heavy-duty
equipment will not show on the am
meter and will have to be taken into

account when making this test.
To check the alternator to battery
ground terminal voltage drop, make
the connections as shown in Fig. 55.
Close the battery adapter switch,
start the engine and open the adapter
switch. Slowly increase the engine
speed until the ammeter reads 20
amperes. The voltage indicated on
the voltmeter should be less than 0.1
volt.
VOLTAGE REGULATOR AD
JUSTMENTS. Erratic operation of
the regulator, indicated by erratic
movement of the voltmeter during a
voltage limiter test, may be caused
by dirty or pitted regulator contacts.
Use a very fine abrasive paper such
as silicone carbide, 400 grade, to
clean the field relay and the voltage
limiter contacts. Wear off the sharp
edges of the abrasive by rubbing it
against another piece of abrasive
paper. Fold the abrasive paper over
and pull the paper through the con
tacts to clean them. Keep all oil or

J1219-A

FIG. 54-Voltage Drop Test-Alternator to Battery
Positive Terminal

J121$-A

FIG. 55-Voltage Drop Test-Alternator to Battery
Ground Terminal
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VOLTAGE ADJUSTMENTS

GAP ADJUSTMENTS
VOLTAGE LIMITER

I

ENDAD

‘Si INGM
DOWN ir

1’

CORE GAP
ADJUSTING SLOTS

VOLTAGE
BEND ARM

INCREASE
IMIT.
J TO
BEND ADJUSTING ARM DOWN

DE REArI
VOLTAGE ‘MIT

-7

TO INCREASE CLOSING
VOLTAGE. BEND ARM UP TO
DECREASE CLOSING VOLTAGE

Ji21 7-A

FIG. 56-Regulator Adjustments
grease from contacting the points. lo
not use compressed air to clean the
regulator. When adjusting the gap
spacing, use only hospital clean feeler
gauges.
Regulator Gap Adjustments. I he
difference between the upper stage
and lower stage regulation O.3 vol is determined by the voltage limiter
point and core gaps. Make the gap

adjustments with the regulator re
moved from the car.
Adjust the point gap first. Loosen
the left side lock screw 1/4 turn. Use
a screw driver blade in the adjust
ment slot above the lock screw. Ad
just the upper contact until there is
0010 to 0.015-inch gap between the
lower contacts. Tighten the lock
screw and recheck the contact gap.
Adjust the core gap. Loosen the

center lock screw 1/4 turn. Use a
screw driver blade in the adjustment
slot under the lock screw. Adjust the
core gap for 0.045 to 0.052-inch
clearance between the armature and
the core at the edge of the core
closest to the contact points. Tighten
the lock screw and recheck the core
gap.
Regulator Voltage Adjustments.
Final adjustment of the regulator
must be made with the regulator at
normal operating temperature.
The field relay closing voltage is
adjusted by bending the spring arm
Fig. 56. To increase the closing
voltage, bend the spring arm down.
To decrease the closing voltage, bend
the spring arm up.
The voltage limit is adjusted by
bending the voltage limiter spring
arm Fig. 56. To increase the volt
age setting, bend the adjusting arm
downward. To decrease the voltage
setting, bend the adjusting arm up
ward.
Before setting the voltage and
before making a final voltage test,
the alternator speed must be re
duced to zero and the ignition
switch opened momentarily, to
cycle the regulator.

GROUP 10- LIGHTS, INSTRUMENTS AND ACCESSORIES
The 1963 maintenance recum
mendations are in Group 1 2 and ‘he
1963 specifications are in iroup 3
of this manual.
All the service procedures
ut
lined in Group 10 of the 1962 Shop
Manual remain the same with the
following exceptions.

LIGHTING SYSTEM Part 10-1
HEADLIGHT ALIGNMENT
Headlight alignment should he
made with a person seated in the
driver’s seat, the car unloaded, and
the trunk empty except for the spare
tire and jacking equipment. The fuel
tank should be half full, plus or
minus one gallon, and the tires should
have recommended air pressure.
BULB REPLACEMENT
The 1963 instrument cluster cable
positions have been changed. Figure
57 shows the instrument connections
with the cable routing.
The fuse panel is mounted on the
right cowl panel under the right end
of the instrument panel Fig. 58

INSTRUMENTS Part 10-1
WINDSHIELD WIPER
The 1963 windshield wiper motor
The hy
draulic power for the motor is ob
tained from the power steering unit.
The hydraulic fluid flows from 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-passed through
the motor by a valve on the motor.
Wiper Motor Removal
1. Remove the speaker grille and
speaker. Disconnect the antenna at
the radio.
2. Remove the wiper arm and
blade assemblies, pivot shaft nuts
and bezels.
3. Remove the cowl top panel
with the antenna.
4. Disconnect both pivot shaft links
at the wiper motor.
5. Remove the air cleaner.
CAUTION: Use care in disconnect
ing hydraulic lines so as not to
burn the hands with the hot hy
draulic fluid.
is hydraulically operated.

6. Disconnect the inlet line at the
wiper motor fitting Fig. 59, and
remove the brass inlet fitting from
the wiper motor.
7. Remove the inlet line seal plate
and seal from the dash panel.
8. Remove the wiper motor to
mounting bracket mounting screws
underside of motor.
9. Disconnect the outlet line and
the control cable from the motor and
remove the motor.
Wiper Motor Installation
1. Transfer the fittings to the new
motor.
2. Position the wiper motor to the
bracket area, connect and adjust the
control cable.
3. Start the outlet line in the fit
ting, position the motor to the mount
ing bracket and install the mounting
screws. Tighten the outlet fitting
Fig. 60.
4. Connect the links to the wiper
motor arm.
5. Position the rubber seal on the
brass inlet fitting, and install the
fitting into the motor.
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RADIO
SUPPRESSOR
CHOKE

CONSTANT
VOLTAGE
REGULATOR

TURN
INDICATOR

W-Bl

Bl.R

HIGH BEAM
INDICATOR
G-B

/

TURN
INDICATOR
G. W

CHARGE
INDICATOR

B.G
G-R

Bl.R

Bl-R
OIL PRESSURE
INDICATOR
B-G

W.R

6. Install the seal plate over the
seal and inlet fitting.
7. Connect the inlet line to the in
let fitting Fig. 59.
8. Start the engine and check the
operation of the motor. Stop the en
gine and check and add fluid to the
power steering reservoir if necessary.
9. Install the cowl top panel with
antenna. Route the antenna lead-in
to the radio, and connect the lead-in

B!-R

B-G
‘FLASHER
G.B

B-G
Bl.B

Bl-R
O-Y
R.C

W-R
G-R

Y-w
w.Bl
G-W
R- W
BI
W
B

Green.Black Stripe
Block-Green Stripe
Blue-Block Stripe
Blue.Red Stripe
Orange-Yellow Stripe
Red-Green Stripe
White-Red Stripe
Green. Red Stripe
Yellow- White Stripe
White-Blue Stripe
Green- White Stripe
Red.White Stripe
Blue
White
Black

o.Y
B!
PARKING BRAKE
WARNING
LIGHT
SWITCH
LIGHT

SWITCH

NOTE: BULB SOCKETS NOT IDENTIFIED ARE FOR
INSTRUMENT ILLUMINATION
K1073-C

FIG. 57-Instrument Panel Wiring

FIG. 59-Wiper Motor Hydraulic
Line Connections

FIG. 58-Fuse Panel Installation
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IGNITION SWITCH
ACCESSORY
TERMINAL

7.5 AMPERE
FUSE

vp_. CONTROL ARM

FIG. 63-Pilot Light Replacement
-Model F-3TBS

SWITCH

K1379 A

Black

FIG. 60-Wiper Motor Mounting

fluid pressure. If the power steering
gear operates satisfactorily, it may
be assumed that the fluid pressure is
all right. Check for binding wiper
pivot shafts and arms. Repair or re
place the wiper motor and valves if
necessary.
The wiper control on the instru
ment panel also operates the wind
shield washer. The washer is oper
ated by pulling out on the control
knob. This action closes a switch on
the back of the control Fig. 57.
Figure 62 shows the wiring diagram
of the windshield washer pump and
control switch.

MOTOR

K1382-A

FIG. 62-Windshield Washer
Pump Circuit

FIG. 61 -Wiper Motor Cable
Adjustment
to the radio. Install the ‘,p ake
grille.
10. Install the hezels iut
wiper arm assemblies lnt.ll tti
cleaner.

,1
It

Wiper Motor Adjustments and
Checks. The on1 adjustment
quired on the hydraulic motor
control cable adjustment figurt
BL

shows the cable adjustment location.
Remove the seal plate mounting
screws and position the plate and
seal out of the way. Adjust the con
trol cable so that the control knob
on instrument panel moves the valve
control lever on the motor from off
to full on.
If the motor operates sluggishly,
check the cable adjustment. lEf this
is not the fault, check the hydraulic

RADIO AND HEATER Part 10-2
GENERAL INFORMATION
Two radios are available. Both are
completely transistorized. The stand
ard model is 3TMS and is manufac
tured by Motorola. An AM-FM
model, F-3TBS is also available and
is manufactured by Bendix.

ER ‘O1OR
WII H

BLOWER MOTOR
RESISTOR

BLOWER MOTOR
SWITCH

IGNITION
SWITCH

PART OF FUSE PANEL

®

ALL LETTERS CIRCLED AS SHOw’
INDICATE CONNECTORS

FIG. 64-Heater Motor

HEATER BLOWER
CIRCUIT

Orange-Brown

Stripe

INDICATES PART OF
MULTIPLE CONNECTOR

Cirwit
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GROUPS 10-11

PILOT LIGHT REPLACEMENT
MODEL F-3TBS
The pilot light on the model
F-3TBS is located under the top
cover. Remove the radio from the car
and remove the top cover. The pilot

HEATER
Figure 64 shows the electrical con
nections for the heater blower motor.

VACUUM
SWITCH

BLOWER

®

light is made available after remov
ing the pilot light shield Fig. 63.

CLUTCH
CONTROL SWITCH
PART OF BLOWER
MOTOR SWITCH

ALL LETTERS CIRCLED AS SHOWN
INDICATE CONNECTORS

AIR CONDITIONING BLOWER
AND CLUTCH CIRCUIT

AIR CONDITIONING Part 10-3
OPERATION
Figure 65 illustrates the SelectAire
conditioner electrical control system.

VACUUM

t INDICATES PART OF
MULTIPLE CONNECTOR

K1120-D

FIG. 65-SelectAire Electrical Control System

GROUP 11-BODY
BODY MAINTENANCE AND
REPAIR Part 11-1
The service information outlined
in the 1962 Shop Manual applies to
the 1963 models with the following
additional recommended service pro
cedures.
FRONT END BODY STRUCTURE
When body repair work is per
formed on cars having the front end
structures welded on instead of bolted
on, use the following procedure to
repair the necessary body area.
Lower Side Member
1. Position the front side member
assembly against the torque box in
lower dash panel area Fig. 66. Lo
cate the front side member assembly
by inserting a 5/8 inch pin through
the 5/8 inch locating holes in the
front side member assembly and dash
panel Fig. 66.
2. Apply arc or gas weld along
both sides of the front side member
as shown in Fig. 66.
3. Position the dash panel lower
reinforcement to the front side mem

her gusset over the front side lower
member to obtain flush contact with
the dash panel and the lower mem
ber Fig. 66.
4. Clamp the gusset to the lower
member and tack weld the gusset in
place. Remove the clamp and weld
the gusset as shown in Fig. 66.
Upper Side Member
1. Position the front fender apron
to cowl side member assembly in
place at the wheel housing area in
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,
apply wet asbestos packs against the
inboard surface of the cowl panel.
3. Tack weld the member assembly
in place, remove the clamp and com
plete the weld pattern as shown in
Fig. 66-View "B".
SEAT MECHANISM AND
CONSTRUCTION
Rear Seat Back Removal
and Installation
1. To remove the rear seat back,

first remove the rear seat cushion.
Remove the 2 screws that retain the
bottom edge of the rear seat back to
the body Fig. 67.
2. Remove the 2 screws that re
tain the side of the rear seat back
to the body Fig. 67.
3. Lift the bottom of the seat back
slightly outward to allow the hanger
wire to clear the retaining brackets.
Remove the rear seat back.
4. To install the rear seat back,
reverse the above procedure.
EXTERIOR MOULDINGS
The exterior mouldings and vari
ous methods of retaining the mould
ings are shown in Fig. 68. To re
move the mouldings secured with
bolts or nuts, it may be necessary
to remove some of the interior trim
panels.
LANDAU TOP ASSEMBLY
The landau top consists of a con
ventional steel roof panel with a
padded texture vinyl covering. Be
cause of this type of special top con
struction, a unique technique will be
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used to service and retain the vinyl
covering to the metal top.
Vinyl Cover and Pad Removal
1. Loosen the headlining at the
roof side quarter areas to gain access
to the ornament assembly retaining
nuts Fig. 69.
2. Remove the roof side ornament
assembly retaining nuts and remove
the ornament assemblies Fig. 69.
3. Remove the quarter outside belt
mouldings and retainers.
4. Remove the back window mould
ings.
5. Remove the windshield.
6. Remove the roof side rail and
drip mouldings.
7. To remove the right and left
hand drip rail cover retainers, first
center-punch the peened rivet heads
from the underside of the drip rails.
Use a 3 / 16 inch drill and carefully
drill out only the peened head of
each rivet Fig. 70-View DD. Use
a small diameter punch to drive out
the remaining portion of each rivet,
but do not enlarge the rivet holes.
8. Remove the roof to quarter
panel cover retaining screws Fig.
70.
9. Remove the trim clips, drive
nails and/or screws from the rear
window flange Fig. 70-Views AA
and FF.
10. Remove the cover and if neces
sary, the pad from the roof panel.
If the pad is removed, remove all the
old sealer from the roof panel.

DASH PANEL LOWER
REINFORCEMENT
TO FRONT SIDE MEMBER

FIG. 66-Welded Front End Structure

Cover and Pad Installation

MODEL C3SB-63 SHOWN
MODEL C3SB-76 TYPICAL

FIG. 67-Rear Seat Back Installation

1. When a new pad is being in
stalled, carefully locate and cement
the center and side pads to the roof
panel. Adhesive should be applied to
an area about ¾ inch wide around
the entire outside edge of each pad
section Fig. 71 and the corre
sponding areas of the roof panel.
After the pad is secured, trim off any
excess material.
2. Carefully position the outside
cover on the pad and roof panel.
The cover has punch marks, fore
and aft,that should be lined up with
the retaining holes in the header and
back window pinchweld flange to
properly position the cover. Use ad
hesive to cement the cover at the
header and back window pinchweld
flanges.
3. Using the existing holes in the
header, secure the cover to the header
with 6-32 x 3/8 inch pan head selftapping screws and 0.156 ID x
0.375 OD flat washers Fig. 70.
After the cover has been secured,
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MODEL-76A

Ni 205-A

FIG. 68-Body Exterior Mouldings
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/16 inch flat washers Fig. 70.
After the cover has been secured,
trim off any excess cover material.
5. The cover has to be secured at
the back window pinchweld flange
with 6-32 x 3/8 inch pan head selftapping screws and 0.156 ID x 0.375
OD x 1/16 inch flat washers Fig.
70.

Ri 1 70-A

FIG. 69-Roof Side Ornament
Assembly
trim off any excess cover materia’
4. Secure the cover at the belt tiC
using the existing holes with f’ i2
x 3/8 inch pan head self-tapping
screws and 0.156 ID x 0.375 OI.t x

7. Install the windshield.
8. Install the drip rail cover re
tainers with 1/8 x 11/32 inch flat
countersunk head aluminum rivets
Fig. 70.
9. Apply the proper sealer over the
entire surface of the drip rail retain
ers Fig. 70.
10. Install the drip rail mouldings.

There should be 18 holes spaced
approximately l-i/2 inches apart at
the back window pinchweld flange.
If it is necessary to drill additional
holes to install the 18 screws, use
a 0.107-0.111 inch diameter drill.

11. Install
mouldings.

outside

windshield

6. Secure the cover to the sides of
the back window pinchweld flange
with 18 trim clips. Position the
clips approximately 1-1/2 inches
apart at the side of the pinchweld
and 1 inch apart at the top Fig. 70.

14. Install side ornament assem
blies Fig. 69.

12. Install outside back window
mouldings.
13. Install
mouldings.

quarter

outside belt

15. Install the headlining in quar
ter area.
REMOTE CONTROL REAR
VIEW MIRROR
The remote control rear view mir
ror 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
operates three cables which control
the movement of the mirror. The
cables are securely attached to the
mirror and no attempt should be
made to remove or replace the cables.
Replacement
1. Remove the mirror control re
taining nut and washer from the con
trol Fig. 72.
2. Remove the trim panel from the
door.
3. Disconnect the three control
cables from the control head.
4. Attach a piece of covered wire
to the control cables.
5. Remove two mirror attaching
screws and remove the mirror from
the door.

Ri 171-A

FIG. 70-Top Cover Installation

6. Disconnect the covered wire
from the control cables and attach
the wires to the replacement mirror
cables.
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9. Position the control head in the
trim panel opening and install the
washer and retaining nut.
3/

II

10. Install the door trim panel.

CEMENTED AREAS

INSIDE REAR VIEW MIRROR
BONDED TO WINDSHIELD

PAD CENTER SECTION.

The following procedures are used
when replacing or repairing a
bonded-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 stone chips
and scratches.
2. Using welding putty or wet rags,
insulate all chips or scratches within
12 inches of the mirror mounting
bracket.

FIG. 71 -Top Cover Pad Installation
7. Install the mirror on the door,
using the covered wire to route the
control cables through the door.
8. Disconnect the covered wire

from the cables and connect the
cables to the control head. Be sure
to install the retainer over the cables
after they are installed.

3. Apply heat to the bracket
mounting area from outside the
windshield with a standard 250 watt
infrared bulb heat lamp. Hold the
lamp approximately 4 inches from
the windshield, and rotate it in a
small circle.
4. The mirror mounting bracket
can be pulled off the windshield glass
in approximately 8-10 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. 73.

Ml 086-A

FIG. 72-Exterior Remote Control Rear View Mirror-Typical

2. Use a good grade of "Ethyl Al
cohol" to thoroughly clean the inside
glass surface bracket mounting area
and mounting bracket face. It is im
portant that the mounting surfaces
are properly cleaned before the resin
is applied.
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for eight hours, to allow the resin to
properly adhere the bracket to the
glass. However, the car may be used
with the bracket taped in place one
hour after installation.

10 "-MEASURED FROM
EDGE OF GLASS

IN

THE EVENT THE GLASS IS
INSTALLED IN THE VEHICLE,
SUBTRACT 1/2" FOR WEATHERSTRIP
OVERLAP AND MEASURE
FROM THE EDGE OF
THE WEATHERSTRIP

When the temperatures are below
67, the mirror and arm should not
be mounted to the bracket for six
teen hours. However, the car can be
used two hours after the bracket has
been taped in place.
10. After the bracket has had time
to adhere to the glass, remove the
tape and install the mirror and arm
to the bracket Fig. 73.

FRONT SHEET METAL AND
BODY TRIM Part 11-2
DOOR AND QUARTER TRIM
PANELS
Door Trim Panel Replacement
1. Remove the control handles
Fig. 74. Remove the arm rest re
taining screws, and remove the arm
rest Fig. 75.

FOR

EPOXY

CATALYST

Ri 173-A

FIG. 73-Bonded Windshield Rear View Mirror Installation
3. To mix the resin, pour the c’ irt.
contents of the small catalyst h’ tIe
into the large epoxy bottle Fig.
4. Stir the contents fot thrc
five minutes.

to

CAUTION: To guarantee the ior
rect mixing ratio and resulting
bond strength, it is mandatory that
the entire contents of both bottles
are used and properly mixed. l’n.
der no circumstances should onl
portions of the epoxy or catalyst b
used.

5. Apply the mixed resin tt. the
bracket mounting surface Leve. off
the resin film as smoothly as posstble
6. Place the mounting bracket ur
face upward in a vise or in a snialI
mound of permagum or any suit thi,’
holding material that will support the

mounting bracket Fig. 73. 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. 73.
7. Allow the bracket to cool for
one minute. With light hand pressure,
apply the mounting surface of the
bracket to the desired inside area
of the windshield.

2. Remove the lock push button
Fig. 75. Remove the door belt
corner cap Fig. 75. Remove the
screws that retain the trim panel
front and rear retainer strips to the
door inner panel, and remove the
trim panel. If the door has electric
windows, disconnect the door switch
wires at the switch. If the internal
area of the door has to be checked,
Tool- S9538.A

8. Secure the bracket to the wind
shield, using a piece of tape about
five inches long located just under
the knob of the bracket Fig. 73.
Apply another piece of tape in the
vertical direction Fig. 73 to firmly
hold the mounting bracket in place
on the windshield.
9. When the temperatures are
above 67F, the mirror and arm
should not be mounted to the bracket

N101 5-B

FIG. 74-Inside Door Handle
Removal
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VIEW BB
ASSEMBLED
SECTIONAL
VIEW CC
ASSEMBLED

Ni 202-A

FIG. 75-Door Trim Panel
DOOR TRIM WATER SHIELD
,,,..DOOR TRIM

Fig. 76 shows the required water
shield and sealer installation.
3. Transfer the trim panel mould
ings, weatherstrip, front and rear re
taining strips, and the power window
switch to the new trim panel.
4. Install the trim panel to the
door. If the door has electric win
dows, connect the switch wires.
5. Insert the interior handle retain
ing clip in the handle, place the plate
against the trim panel with the collar
facing the handle, and push the
handle until the clip snaps into the
groove.
6. Install the lock push button, the
panel retaining screws, the corner
cap, and the arm rest.

DOORS, WINDOWS AND
DECK LID Part 11-3
NOTE:
ALL TAPE IS
M-3G10-A

FIG. 76-Door Trim Water Shield and Sealer

VENT AND DOOR WINDOWS
Door Window Adjustments
VERTICAL ADJUSTMENTS. To
level the glass with the belt line, raise
or lower or adjust sideways the regu
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FIG.

77_-D001

Window Mechanism Adjustment

bracket Fig ‘
lator arm equalizer
window travel and
To limit the
with
the glass frame
align the top of
wiflUO
adjust the
the vent assembly,
upper stops.
ADJL’I
FOREA10T
fi te
snug
a
obtain
MENTS. To
and the glaSS,
tween the front run
guide upper and
loosen the window
Fig. 77 ‘ uh
lower retaining nuts
down position. ad’
the glass in the
required. Tigheri
1ust the guide as
etaifliflg nut, TôlSC
the guide lower
adjust and tighten
the glass, and then
etainiflg nut.
the guide upper
AD
LATERAL INAND0UT
the
of
the top
JUSTMENTS To tilt

parallel alignment
glass frame for
weatherstrip, ad
with the roof rail
run and guide lower
just the window
required Fig.
adjustment screw as
77.

11-4
CONVERTIBLE TOP Part
MAINTENANCE AND
ADJUSTMENTS
Installatbohl
Top Weatherstrip
and Adjustment.
material removed from
1. With all
bow
with the header
the header and
at the header bow
raised, applY sealer
the full length
dowels. Apply sealer
weatherstrip and install
of the header

the header with
the weatherstrip to
retaining screws
the retainers and the
Fig. 78_View BB.
the intermediate
2. Apply sealer to
weatherstrip
rail
front, side and rear
78. ApplY
Fig.
in
assemblies as shown
weather
rail
side
sealer to the rear
the
Install
78.
strip location Fig.
necessary re
weatber5tPs with the
and locknuts.
taining screws, washers
must be left
The locknut assemblies
further adjustment of
loose to permit
View AA of Fig.
the weatherstriP.
proper installation of
78 shows the
the side weatherstriPs.
and lock the
3. Lower the top
windshield. With
header bow at the
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SECTIONAL VIEW BB
ASSEMBLED

VIEW CC TONNEAU COVER
INSTALLATION ONLY

VIEW EE TONNEAU COVER
iNSTALLATION ONLY
SEALER

FIG. 78-Convertible Top Weatherstrip Adjustment
the windows up and the doors closed,
adjust the side rail weatherstrip as
sembly as required to obtain the
0.060 interference dimension be
tween the sealing lip of the weather
strip and the door or quarter window
frame as shown in Fig. 78-View AA.
4. Adjust the intermediate rear and
side rail weatherstrip to obtain the
proper weather seal between the
weatherstrips contacting edges.
Tighten the weatherstrip retaining
locknuts to secure the adjusted
weatherstrips in to assembled position.
5. Check and adjust the alignment
of the rear side rail weatherstrip and

the header bow weatherstrip. If the
car has the tonneau cover, installa
tion Views "CC", "DD" and "EE" of
Fig. 78 illustrate the necessary seal
ing and installation procedures.
DECK LID OPENING
When the deck lid will not open
through the use of top control switch,
an alternate electrical method can be
used to open the deck lid.
1. Remove the rear seat back to
gain access to the deck unlock and
open relays.
2. Remove the multiple plug from
the deck unlock relay Fig. 79.

3. Fabricate a jumper wire as
shown in Fig. 79. Energize the deck
unlock motor through the discon
nected multiple plug and relay panel
bus bar with the jumper wire Fig.
79.
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 unlocked.
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. Energize the deck motor and
pump assembly through the deck
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JUMPER WIRE
FABRICATE JUMPER WIRE
ROM
2 GAUGE WIRE,
AS’t’3N TABS AND
ltJITABLE CLIP

‘C
DECK

N1023-B
TO RELAY PANEL BUS BAR

FIG. 80-Deck Lid Finish
Panel Adjustments
port bracket retaining bolts at the
lower back panel.
2. Shift the deck lid either later
ally, fore, or aft in the enlarged
holes, until there is equal clearance
along the sides and rear edge of the
deck lid.

CONNECT TO RELAY PANEL BUS BAR

Ni 207-A

FIG; 79-Alternate Method of Opening Deck Lid

3. Tighten the hinge
bracket retaining bolts.

open relay plug with the use of the
jumper wire Fig. 79.

TONNEAU COVER

6. If the deck will not open, there
is an open wire or a failed motor
If the motor operates but is unde a
heavy load, the solenoid could io
be opening. It will be necessar’ to
manually open the deck lid
7. Refer to the 1962 Shop Mat uai
for the manual procedures to unlock
or raise the deck lid.
DECK LID AREA
ADJUSTMENTS
Fore-and-Aft Adjustment of the
Finish Panel. Adjust the space be
tween the edges of the finish panel
and the deck lid and/or the bod’. as
follows:

there is equal space between the
edges of the finish panel and the deck
lid.
3. Tighten the
securely.

support

Figure 81 illustrates the tonneau
cover installation.

retaining screws

Up-and-Down Adjustment of the
Finish Panel
1. Slightly loosen the hinge arm
retaining bolts at the finish panel
Fig. 80.
2. Raise or lower the finish panel
until the finish panel is flush with the
surface of the deck lid. Make certain
that the weatherstrip seal is not dis
turbed.
3. Tighten the retaining bolts se
curely.

1. Slightly loosen the screws that
attach the finish panel hinge t the
deck lid Fig. 80.

Lateral or Fore-and-Aft Deck
Lid Adjustment

2. Shift the finish panel so thai

1. Slightly loosen the hinge sup-

Removal
1. Fold the left or right front seat
back forward to provide access to the
hold down clamp.
2. Release the clamp hook from
the footman loop.

3. Remove the two cover to body
thumbscrew-type retainers and re
move the cover.
Installation
1. Position the cover assembly on
the car and tighten the two thumb
screw-type retainers.
2. Fold either the left or right
front seat back forward to provide
access to the hold down clamp. En
gage the hold down clamp hook to
the footman loop.

"This publication contains material that is reproduced and distributed under a license to Detroit Iron from Ford Motor Company. No further reproduction
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FIG. 81 -Tonneau Cover Installation
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GROUP 12

GROUP 12-MAINTENANCE,

LUBRICATION AND

SPECIAL TOOLS
MAINTENANCE SCHEDULE PART 12-1
MAINTENANCE SCHEDULE
Interval

SEASONALLY

AS REQUIRED

Operation

Lubricant

Check Air Conditioner State of Refrigerant Charge and Add Refrigerant
as Required
Adjust Accelerator Pump ever
Check Convertible Top Pump Reservoir Fluid Level and Add Fluid
as Required

Check Steering Gear Pre load After 6000-Mile_Inspection
Check Battery Fluid eveI and Charge
Adjust Carburetor Idle
Lubricate Distributor Wick and Bushing
Lubricate Distributor Cam
Replace Windshield Wiper Blades

Use Rotunda Automatic Transmission Fluid, Ford Part No.
C1AZ-19582-B Ford Spec. M2C33-D for adding or for com
plete refill. If Rotunda fluid is not available, automatic
transmission fluid marked "Type A, Suffix A" may be used
to ‘adtl to" the factory fill to maintain fluid level.

Engine Oiil-SAE lOW
Distributor Cam Grease

-

Service or Replace Distributor Breaker Points
Service or Replace ‘rijark Plugs
Cross-Switch Wheels and I res
Odometer Reading
.
Muies

.

.

Operation

Lubricant

Change Engine Oil and Replace Rotunda Oil Filter

Check Power Steer rig Pump Reservoir Fluid Level
and Add Fluid as Required

Certified Sequence-Tested Engine OilSAE 30 or 1OW-30 for prevailing temperatures above 90°F
SAE 20, 20W, or 1OW-30 between 20°F and 90°F
:SAE lOW or 1OW-30 between -10°F and 20°F
SAE 5W* or 5W-20 for prevailing temperatures below -10°F
Certified sequence-tested engine oils are described on their
containers by such phrases as: meets, excels, exceeds, or
has proven superior in the test requirements, test sequences,
MS Service tests standards, and service requirements of
automotive manufacturers automakers, car makers, or car
manufacturers for MS Service or Service MS.
Use Rotunda Automatic Transmission Fluid, Ford Part No.
C1AZ-19582-B Ford spec. M2C33-D for adding or for cornplete refill. If Rotunda fluid is not available, automatic trans
mission fluid marked "Type A, Suffix A" may be used to
"add to" the factory fill to maintain fluid level.

Check Brake Maste Cylirrier Fluid Level and Add Fluid as Required

FoMoCo or Rotunda Heavy-Duty Brake Fluid Ford, Part No.

*Sustained speeds above 5 mph should be avoided when
using SAE 5W engine oils,
Check Cruise-U-Marc ‘ansmission Fluid Level and Add Fluid as
Required

B7A-19542.

6000

Check Tension of Far, Air’ Conditioner Compressor and Power Steering

Pump Drive Belts Adjust if necessary

Check Steering Gear Preload and Backlash-Adjust if
Check Rear Axle Lubricant Level and Add

Necessary
Lubricant as Required

FoMoCo or Rotunda Hypoid Gear Lubricant
Ford

Ford

Ford

Engine Sizes
390 4-V

Specification
M-2C50-B

390 6-V

Part No.
C1AZ-19580-E
or F

M-2C57-A

C2AZ-19580-D

If other specified lubricants are unavailable, M-2C50-B may
be used for adding to", not exceeding one pint in quantity,
in all except Equa-Lock axles.
For all cars equipped with Equa-Lock axles, regardless of en
gine size, use M-2C50-B, plus one 1 ounce of M-2C58
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.
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GROUP 12

MAINTENANCE SCHEDULE Continued
Odometer Reading
Miles

6000
continued

.

Operation

Clean Carburetor Air Cleaner and Filter Element
Clean Crankcase Breather Cap
Clean Positive Crankcase Ventilation Emission Valve
Lubricate Cruise-O-Matic Kickdown Linkage
Change Engine Oil and Replace Rotunda Oil Flter

*Sustained speeds above 65 mph should be avoided when
using SAE SW engine oils.
Check Cruise-O.Matic Transmission Fluid Level and Add Fluid as
Required
Check Power Steering Pump Reservoir Fluid Level and Add Fluid as
Required
Check Brake Master Cylinder Fluid Level and Add Fluid as Required
Check Rear Axle Lubricant Level and Add Lubricant as Required

Lubricant

FoMoCo Ball Joint Grease C1AZ-19590-A. Equivalent sub
stitute lubricants must con form to Ford Specification M-lC47
Certified Sequence-Tested Engine OilSAE 30 or 1OW-30 for prevailing temperatures above 90°F
SAE 20, 20W, or 1OW-30 between 20°F and 90°F
SAE lOW or 1OW-30 between -10°F and 20°F
SAE 5W* or 5W-20 for prevailing temperatures below-10°F
Certified sequence-tested engine oils are described on their
containers by such phrases as: meets, excels, exceeds, or
has proven superiorin the test requirements, test sequences,
MS Service tests, standards, and service requirements of
automotive manufacturers, automakers, car makers, or car
manufacturers for MS Service or Service MS.
Use Rotunda Automaticlransmission Fluid, Ford Part No. C1AZ19582-B Ford spec. M2C33-D for adding or for complete
refill, If Rotunda fluid is not available, automatic transmis
sion fluid marked "Type A, Suffix A" may be used to "add
to" the factory fill to maintain fluid level.
FoMoCo or Rotunda Heavy-Duty Brake Fluid, Ford Part No.
B7A-19542
FoMoCo or Rotunda Hypoid Gear Lubricant
Ford
Ford
Ford
Engine Sizes
Specification
Part No.
390 4-V
M-2C50B
C1AZ-19580-E
or F
390 6-V
M-2C57-A
C2AZ-19580-D
If other specified lubricants are unavailable, M-2C50-B may
be used for "adding to," not exceeding one pint in quantity,
in all except Equa-Lock axles.
For all cars equipped with Equa-Lock axles, regardless of
engine size, use M-2C50-B, plus one 1 ounce of M-2C58
additive per pint of M-2C5O-B 4 oz. for complete refill.
SAE 90 grade lubricants are recommended for all tempera
türes above -25°F. For temperatures below -25°F, the
same type of lubricant, but of an SAE 80 grade, should be
used.

12,000

Check Ignition Timing-Adjust if Necessary
Check_Parking_Brake-Adjust if Necessary
Check Front End_Alignment-Correct_if Necessary
Clean Carburetor Air Cleaner and Filter Element
Clean Crankcase Breather Cap
Clean Positive Crankcase Ventilation Emission Valve and System
Clean Body and Door Drain Holes
Lubricate Hood Latch and Safety Catch
Lubricate Door Hinge Pivots and Latch RotQrs
Lubricate Door Locks
Lubricate Deck Lid Lock
Lubricate Fuel Filler Door Hinges
Change Engine Oil and Replace Rotunda Oil Filter

18,000

*Sustajned speeds above 65 mph should be avoided when
using SAE 5W engine oils,

FoMoCo or Rotunda Silicone Jelly, Ford Part No. COAZ
19553-A.
FoMoCo or Rotunda Silicone Jelly or Spray, Ford Part No.
COAZ-19553-A or B.
FoMoCo or Rotunda Lock Lubricant, Ford Part No. B4A19587-A
FoMoCo or Rotunda Silicone Jelly, Ford Part No. COAZ
19553-B.
Certified Sequence-Tested Engine OilSAE 30 or 1OW-30 for prevailing temperatures above 90°F
SAE 20, 20W, or 1OW-3O between 20°F and 90°F
SAE lOW or lOW-30 between -10°F and 20°F
SAE 5W* or 5W-20 for prevailing temperatures below - 10°F
Certified sequence-tested engine oils are described on their
containers by such phrases as: meets, excels, exceeds, or
has proven superior in the test requirements, test sequences,
MS Service tests, standards, and service requirements of
automotive manufacturers, automakers, car makers, or car
manufacturers for MS Service or Service MS.
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MAINTENANCE SCHEDULE Continued
Odometer Reading
Miles

.

Operation

Lubricant

Adjust Cruise-O-Matrc Bands and Check Fluid Level
--------------_.

Check Power Steering Puni1a Reservoir Fluid Level and Add Fluid as
Required
Check Brake Master viinder Fluid Level and Add Fluid as Required
Check Tension of Fan, Air Conditioner Compressor and Power Steering
Pump Drive Belts-- Adjusi’ if Necessary
Check Rear Axle Lubricant Level and Add Lubricant as Required

18,000
continued

Use Rotunda Automatic Transmission Fluid, Ford Part No.
C1AZ-19582-B Ford spec. M2C33-D for adding or for com
plete refill. If Rotunda fluid is not available, automatic
transmission fluid marked "Type A, Suffix A" may be used
to "add to" the factory fill to maintain fluid level.
FoMoCo or Rotunda Heavy-Duty Brake Fluid Ford Part No.
B7A-19542

FoMoCo or Rotunda Hypoid Gear Lubricant
Ford
Ford
Ford
Engine Sizes
Specification
Part No.
390 4-V
M-2C5O-B
C1AZ-19580-E
or F
390 6-V
M-2C57-A
C2AZ-1958O-D
If other specified lubricants are unavailable, M-2C50-B may
be used for "adding to," not exceeding one pint in quantity,
in all except Equa-Lock axles.
For all cars equipped with Equa-Lock axles, regardless of
engine size, use M-2C50-B, plus one 1 ounce of M-2C58
additive per pint of M-2C50-B 4 oz. for complete refill.
SAE 90 grade lubricants are recommended for all tempera
tures above -25°F. For temperatures below -25°F, the
same type of lubricant, but of an SAE 80 grade, should
be used.

Clean Carburetor Air Cleaner and Filter Element
Clean Crankcase Breather Cap
Clean Positive Crankcase Ventilation Emission Valve
Lubricate Cruise-O-Matic Kickdown Linkage

FoMoCo Ball Joint Grease CIAZ-19590-A. Equivalent substi
tute lubricants must conform to Ford Specification M-lC47.

Change Engine Oil and Replace Rotunda Oil Filter

Certified Sequence-Tested Engine OilSAE 30 or 1OW-30 for prevailing temperatures above 90°F
SAE 20, 20W, or 1OW-30 between 20°F and 90°F
SAE lOW or 1OW-3O between - 10°F and 20°F
SAE 5W* or 5W-20 for prevailing temperatures below - 10°F
Certified sequence-tested engine oils are described on their
containers by such phrases as: meets, excels, exceeds, or
has proven superior in the test requirements, test sequences,
MS Service tests, standards, and service requirements of
automotive manufacturers, automakers, car makers, or car
manufacturers for MS Service or Service MS

*Sustained speeds above 65 mph should be avoided when using SAE
5W engine oils.
Check Cruise-O-Mati Transmission Fluid Level and Add Fluid as
Required

.

Check Power Steering Punip Reservoir Fluid Level and Add Fluid as
Required
24,000

Use Rotunda Automatic Transmission Fluid, Ford Part No.
C1AZ-19582-B Ford spec. M2C33-D for adding or for corn
plete refill. If Rotunda fluid is not available, automatic trans
mission fluid marked "Type A, Suffix A" may be used to
"add to" the factory fill to maintain fluid level

Check Brake Master Cylindrr Fluid Level and Add Fluid as Required

FoMoCo or Rotunda Heavy-Duty Brake Fluid, Ford Part No.
B7A-19542

Check Rear Axle Lubricant Level and Add Lubricant as Required

FoMoCo or Rotunda Hypoid Gear Lubricant
Ford
Ford
Ford
Engine Sizes
Specification
Part No.
390 4-V
M-2C5O-B
C1AZ-1958O-E
or F
390 6-V
M-2C57-A
C2AZ-l958O-D
If other specified lubricants are unavailable, M-2C5O-B may
be used for "adding to," not exceeding one pint in quantity,
in all except Equa-Lock axles.
For all cars equipped with Equa-Lock axles, regardless of
engine size, use M-2C5O-B, plus one 1 ounce of M-2C58
additive per pint of M-2C5O-B 4 oz. for complete refill.
SAE 90 grade lubricants are recommended for all tempera
tures above -25°F. For temperatures below -25°F, the
same type of lubricant, but of an SAE 80 grade, should
be used.
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MAINTENANCE SCHEDULE Continued
Odometer Reading
Mules

24,000
continued

Operation

Check Ignition Timing-Adjust if Necessary
Check_Parking_Brake-Adjust_if_Necessary
Check Front_End_Alignment-Correct_if_Necessary
Clean Carburetor Air Cleaner and Filter Element
Clean Crankcase Breather Cap
Clean Positive Crankcase Ventilation Emission Valve and System
Clean Body and Door Drain Holes
Lubricate Hood Latch and Safety Catch
Lubricate Door Hinge Pivots and Latch Rotors
Lubricate Door Locks
Lubricate Deck Lid Lock
Lubricate Fuel Filler Door Hinges
Lubricate and Adjust Front-Wheel Bearings
Check Brake Lines and Linings
Change Engine Oil and Replace Rotunda Oil Filter

*Sustained speeds above 65 mph should be avoided when using SAE
SW engine oils.
Check Cruise-O-Matic Transmission Fluid Level and Add Fluid as
Required
Check Power Steering Pump Reservoir Fluid Level and Add Fluid as
Required
Check Brake Master Cylinder Fluid Level and Add Fluid as Required

30,000

Check Tension of Fan, Air Conditioner Compressor and Power Steering
Pump Drive Belts. Adjust if Necessary
Check Rear Axle Lubricant Level and Add Lubricant as Required

Replace Carburetor Air Cleaner Filter Element
Clean Crankcase Breather Cap
Clean Positive Crankcase Ventilation Emission Valve
Lubricate Cruise-O-Matic Kickdown Linkage

Lubricant

FoMoCo or Rotunda Silicone Jelly, Ford Part No. COAZ
19553-A.
FoMoCo or Rotunda Silicone Jelly or Spray, Ford Part No.
COAZ-19553-A or B.
FoMoCo or Rotunda Lock Lubricant, Ford Part No. B4A.
19587-A.
FoMoCo or Rotunda Lock Lubricant, Ford Part No. B4A.
19587-A.
FoMoCo or Rotunda Silicone Jelly, Ford Part No. COAZ
19553-C.
FoMoCo Wheel Bearing Grease, Ford Part No. C2AZ-l9585-A.

Certified Sequence-Tested Engine OilSAE 30 or 1OW-30 for prevailing temperatures above 90°F
SAE 20, 20W, or 1OW-30 between 20°F and 90°F
SAE lOW or 1OW-30 between -10°F and 20°F
SAE 5W* or 5W-2O for prevailing temperatures below
-10°F
Certified sequence-tested engine oils are described on their
containers by such phrases as: meets, excels, exceeds, or
has proven superior in the test requirements, test sequences,
MS Service tests, standards, and service requirements of
automotive manufacturers, automakers, car makers, or car
manufacturers for MS Service or Service MS.
Use Rotunda Automatic Transmission Fluid, Ford Part No.
C1AZ-19582-B Ford spec. M2C33-D for adding or for com
plete refill. If Rotunda fluid is not available, automatic trans
mission fluid marked "Type A, Suffix A" may be used to
"add to" the factory fill to maintain fluid level.
FoMoCo or Rotunda Heavy-Duty Brake Fluid, Ford Part No.
B7A-19542.

FoMoCo or Rotunda Hypoid Gear Lubricant
Ford
Ford
Ford
Engine Sizes
Specification
Part No.
390 4-V
M-2C5O-B
C1AZ-1958O-E
or F
390 6-V
M-2C57-A
C2AZ-19580-D
If other specified lubricants are unavailable M-2C50-B may
be used for "adding to," not exceeding one pint in quantity,
in all except Equa-Lock axles.
For all cars equipped with Equa-Lock axles, regardless of
engine size, use M-2C5O-B, plus one 1 ounce of M-2C58
additive per pint of M-2C50-B 4 oz. for complete refill.
SAE 90 grade lubricants are recommended for all tempera
tures above -25°F. For temperatures below -2S°F. the
same type of lubricant, but of an SAE 80 grade, should
be used.

Ford Ball Joint Grease C1AZ-1959O-A. Equivalent substitute

lubricants must conform to Ford Specification M-lC47
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MAINTENANCE SCHEDULE Continued
Odometer Reading
Miles

Cperation

Change Engine Oil an Rei:ilace Rotunda Oil Fitter

Lubricant

Certified Sequence-Tested Engine OilSAE 30 or 1OW-30 for prevailing temperatures above 90°F
SAE 20, 20W, or 1OW-30 between 20°F and 90°F
SAE low or IOW-30 between -10°F and 20°F
SAE 5W* or 5W-20 for prevailing temperatures below

-10°F

eSustained speeds above 35 mph should be avoided when using SAE
5W engine oils.
Adjust Cruise-O-Matu Bands and Check Fluid Level
Check Power Steering Pump Reservoir Fluid Level and Add Fluid as
Required
Check Brake Master ylinder Fluid Level and Add Fluid as Required

Certified sequence-tested engine oils are described on their
containers by such phrases as: meets, excels, exceeds or
has proven superior in the test requirements, test sequences,
MS Service tests, standards and service requirements of
automotive manufacturers, automakers, car makers, or car
manufacturers for MS Service or Service MS
Use Rotunda Automatic Transmission Fluid, Ford Part No.
C1AZ-19582-B Ford spec. M2C33-D for adding or for com
plete refill. If Rotunda fluid is not available, automatic
transmission fluid marked ‘Type A, Suffix A" may be used
to "add to" the factory fill to maintain fluid level.
FoMoCo or Rotunda Heavy-Duty Brake Fluid Ford Part No.
B7A-19542

Check Tension of Fan Air Conditioner Compressor and Power Steering
Pump Drive Belts- Adjust if Necessary
Check Rear Axle Lubricant Level and Add Lubricant as Required

36,000

FoMoCo or Rotunda Hypoid Gear Lubricant
Ford
Ford
Ford
Engine Sizes
Specification
Part No.
390 4.V
M.2C50.B
C1AZ-19580-E
or F
M-2C57-A
390 6.V
C2AZ-19570-D
If other specified lubricants are unavailable, M-2C50-B may
be used for "adding to," not exceeding one pint in quantity,
in all except Equa.Lock axles.
For all cars equipped with Equa-Lock axles, regardless of
engine size, use M-2C50-B, plus one 1 ounce of M-2C58
additive per pint of M-2C50-B 4 oz. for complete refill.
SAE 90 grade lubricants are recommended for all tempera
tures above -25°F. For temperatures below -25°F, the
same type of lubricant, but of an SAE 80 grade, should
be used.

Check Ignition Timing -Adtust if Necessary
Check Parking Brake

Adlust if Necessary

Check Front End Alignment--Correct if Necessary
Clean Carburetor Air

leaner and Filter Element

Clean Crankcase Brea’ier
Clean Positive Crankcase Ventilation Emission Valve and System
Clean Body and Door

rain loles

Lubricate Hood Latct’ ,ind Safety Catch

FoMoCo or Rotunda Silicone Jelly, Ford Part No. COAZ
19553-A.

Lubricate Door Hinge -rvot

FoMoCo or Rotunda Silicone Jelly or Spray, Ford Part No.
COAZ.19553-A or B.

Lubricate Door Lockr

FoMoCo or Rotunda Lock Lubricant, Ford Part No. B4A19587-A.

Lubricate Deck Lid L

k

Lubricate Fuel Filler Error Hinges

FoMoCo or Rotunda Silicone Jelly, Ford Part No. COAZ
19553- B.

Replace Fuel Fitter
Replace Engine Coolan’

Use Ford Rotunda Permanent Anti-Freeze

Replace Power Steering Filter Element
Lubricate Universal Joints

36 MONTHS OR
100,000 MILES

Lubricate Front Suspension
Ball Joints
.

FoMoCo Universal Joint Grease Ford Part No. B8A-19589-A.
.
FoMoCo Ball Joint Grease Ford Part
No. C1AZ-19590-A

Lubricate Steering Linkage
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GROUP 12
MAINTENANCE OPERATIONS PART 12-2

MAINTENANCE OPERATIONS

CHECK CRUISE-O-MATIC
TRANSMISSION FLUID
LEVEL

With the engine running at idle speed,
the fluid at a normal operating tern-

CHECK POWER STEERING
RESERVOIR FLUID LEVEL

The fluid level in the reservoir should
be maintained 1 inch from the top.
The fluid should be at normal operat

CHECK BRAKE MASTER
CYLINDER FLUID LEVEL

The fluid level should be maintained
inch below the top of the filler
opening.

CHECK REAR AXLE
LUBRICANT LEVEL

The lubricant level should be maintamed at the bottom of the filler hole.

CLEAN CARBURETOR AIR
CLEANER ELEMENT

Remove the element from the air
cleaner body, and direct clean cornpressed air against the element in the
opposite direction of normal air flow

from the inside out. Clean the air
cleaner body and cover in solvent, and
wipe them dry.

Remove the breather cap and wash
in solvent. Remove the crankcase
ventilation emission valve, exhaust
tube, and connections. Clean the valve
and exhaust tube in clean carburetor

solvent, and dry them with compressed
air. Clean the rubber hose connections
with a low volatility petroleum base
solvent, and dry them with compressed
air.

CLEAN CRANKCASE
BREATHER CAP AND
POSITIVE CRANKCASE
VENTILATION SYSTEM

perature, and the transmission selector

lever at P park, the fluid level should
be maintained at the full mark on the

LUBRICATE FRONT
SUSPENSION BALL
JOINTS

Apply the recommended lubricant
to each ball joint fitting with a pres
sure gun. Then replace the plugs.

LUBRICATE STEERING
LINKAGE

Apply the recommended lubricant
to each steering linkage fitting with a
pressure gun. Then replace the plugs.

LUBRICATE DRIVE SHAFT
UNIVERSAL JOINTS

Remove plugs. Lubricate the uni
versal joints with the recommended
lubricant. Replace plugs.

LUBRICATE AND ADJUST
FRONT WHEEL BEARINGS

Front wheel bearing adjustment
information is provided in Part 8-1
of the 1962 Thunderbird Shop Manual.

LUBRICATE FUEL
FILLER DOOR HINGES

Apply lubricant, and wipe clean.

LUBRICATE DOOR
HINGE PIVOTS AND
LATCH ROTORS

Spray all points of friction.

LUBRICATE HOOD
LATCH AND SAFETY
CATCH
LUBRICATE DECK
LID LATCH
LUBRICATE DOOR LOCKS

ing temperature before checking the
level.

/8

it

‘

dipstick. See Part 5-2 of the 1962
Thunderbird Shop Manual for cornplete procedure on checking and adding fluid.

Apply lubricant to all points of
contact.

Apply lubricant to all points of

contact.

Apply lubricant, and wipe clean.

"This publication contains material that is reproduced and distributed under a license to Detroit Iron from Ford Motor Company. No further reproduction
or distribution of the Ford Motor Company material is allowed without the express written permission of Ford Motor Company."

GROUP

12

49

MAINTENANCE OPERATIONS Con1inued
Apply lubricant and wipe clean.

LUBRICATE DECK LID
LOCK
CHANGE ENGINE OIL
AND REPLACE ROTUNDA
OIL FILTER

Drain the oil from the crankcase,
and remove and discard the oil filter.
Install a new Rotunda filter, and fill the
crankcase to the full mark on the oil

level dipstick. Run the engine at idle
speed and check for oil leaks at the
filter and dram plug. Recheck the oil
level and add oil if necessary.

REPLACE FUEL
FILTER

Complete procedures for replacing
fuel filter are given in Part 3-1 of the

1962 Thunderbird Shop Manual.

REPLACE CARBURETOR AIR
CLEANER ELEMENT

Remove the air cleaner from the
carburetor. Clean the air cleaner body.

Insert a new element and assemble
the components.

ADJUST STEERING GEAR
PRELOAD AND BACKLASH

Complete steering gear adjustment
procedures are given in Part 8-i of the

1962 Thunderbird Shop Manual.

INSPECT AND ADJUST
BRAKES

Remove one wheel and drum, and
inspect the drum and linings for wear
or damage. Scored drums should be

repaired. Reline or replace the brake
shoes if the linings are worn to within
i’ inch of any rivet.

CROSS-SWITCH WHEELS
AND TIRES

be cross-switched as shown in Part 8-1

All tires, including the spare, should

of the 1962 Thunderbird Shop Manual.

PERFORM SELECTAIRE
SEASONAL SERVICES

Check the air conditioner system
for refrigerant or oil leaks, and for
the state of refrigerant charge.
SPECIAL

TOOLS

TRANSMISSION
Tool No.

Manzel

7000-CJ

Manzel

7000-DD
7000-DE
7000-E
7000-EG
7000-H
7064
7975

Manzel
Manzel
Manzel
Manzet
Manzel
Manzel
Manzel

77530-A

Manzel

77763
77869-A

Manzel
Manzel

Tool Name and Purpose
Cruise-O-Matrc ront Pump and Extension
Housing Oil Seal and Steering Gear Lower
Worm Bearing Cup Remover
Transmission Assembly and Disassembly
Holder
Air Nozzle Tip
Air Nozzle Assembly with Rubber Tip
Transmission High Jac:k
Universal Adapter for 7000-E
Oil Drain Can with Removable Filter
Snap Ring Plier
Transmission Converter Assembly Guide
Pin
Primary, Seconoary iutches & Converter
Assembly Holder
Throttle Valve top Bending Tool
Rear Pump Disilarge Tube Remover and
Replacer

Manzel

3590-FC
3600-AA
CJ-94

Manzel
Manzel
Snap-On

Tool No.

Tool Name and Purpose
Brake Shoe Return Spring Remover and
Replacer
Steering Arm Remover
Steering Wheel Remover
Steering Arm Removei’

Tool No.

1112-144

Source
Milbar

Tool Name and Purpose
Snap Torque Wrench for Brake Lines at
Wheel_Cylinder

-

951
1175-AB
1177
4201-C
4245-B
4858-E
CJ-951

BRAKES
Tool No.

Source

Tool Name and Purpose
835
K. R. Wilson
Engine Stand Existing*
1009
K. R. Wilson
Engine Stand New*
3600-E
Manzel
Piston Pull Scale
6001-102
Manzel
Outboard Support For 6001-ES Stand
6001-AF
Manzel
Engine to Twin Post Stand Adapters
6001 -TES
Manzel
Engine Stand New
6392-N
K. R. Wilson
Flywheel Housing Check Adapter Platet
6505-F
Manzel
Valve Stem Clearance Gauge
6513-CE-2
Manzel
Exhaust Valve Micrometer
75l3-EE
Manzel
Valve Spring Compressor
12132
Manzel
Distributor Shaft Bushing Burnisher
12132-A
Manzel
Distributor Shaft Bushing Replacer
12132-H
Manzel
Distributor Shaft Bushing Remover
12150-E
Manzel
Distributor Adjustment Wrench
LM-106
Manzel
Valve Spring Tester
RC-500
Snap-On
Ring Groove Cleaner
eNo longer available; those still in use will handle 1963 engines. Manzel tools
6001-102, 6001-AF, and 6001-TES will replace.
tSame as 835 and
1009, as to availability and usability but Ford Tooling will replace.
-

REAR AXLE AND SUSPENSION

FRONT SUSPENSION
Tool No.
Source
2086-L

12-3

ENGINE

Source

1175-AB

PART

Source
Owatonna
Manzel
Manzel
Manzel
Manzel
Manzel

-

Snap-On

Tool No.

-

Source

59538-A

-

Snap-On

Tool Name and Purpose
Universal Bearing Remover
Axle Shaft Oil Seal Replacer
Ring Gear Backlash Indicator
Axle Bearing Oil Seal Replacer
Companion Flange and Pinion Bearing
Replacer
Universal Bearing Remover

BODY
Tool Name and Purpose
Door Handle Tool
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GROUP 13

GROUP 13-SPECIFICATIONS
NOTE: All Specifications are given in inches unless otherwise noted.

ENGINE AND EXHAUST SYSTEM
GENERAL

CYLINDER HEAD

ENGINE MODELS AND PISTON DISPLACEMENT-Cubic Inches

Thunderbird Special 4-V
Thunderbird High Performance V-8 6-V

. . . .

390 4-V and 6-V
@

Specified RPM

300 @ 4600
340 @ 5000
@

Intake and Exhaust
390

10.5:1

390 4-V
390 6 - V
TORQUE-Ft-Lbs

0.003 inch in any 6 inches or 0.006 inch overall
VALVE GUIDE BORE STANDARD DIAMETER

COMPRESSION RATIO

BRAKE HORSEPOWER

GASKET SURFACE FLATNESS

390
390

0.3728-0.3735

VALVE SEAT WIDTH

Intake and Exhaust
390

0.070-0.090

Specified RPM

390 4-V
390 6-V

427 @ 2800
430 @ 3200

VALVE SEAT ANGLE

Intake and Exhaust
390

450

BORE AND STROKE-Inches

390

4.05 x 3.78

VALVE SEAT RUNOUT

390
COMPRESSION PRESSURE-Sea Level

@

390

160-200

COMBUSTION CHAMBER VOLUME-CC

390 4-V
390 6-V

TAXABLE HORSEPOWER

390

0.002-Wear Limit 0.0025

CRANKING SPEED

52.49

73.1-76.1
64.55-67.55

FIRING ORDER

390

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

VALVE ARRANGEMENT-Front to Rear

390

E-I-E-I-1-E-1-E

VALVE CLEARANCE*
‘

E N G I NE IDL E R PM *

Cruise-O-Matic Drive Range
390
475-500
°If equipped with air conditioner, it should be run for
at least 20 minutes before setting idle speed.
ENGINE IDLE MANIFOLD VACUUM-Minimum Inches of
Mercury @ Specified Engine Neutral Idle rpm-SEA LEVEL

390

18

INITIAL IGNITION TIMING-BTDC
60
390-Cruise-O-Matic 4-V and 6-V
The initial ignition timing may be advanced 5° over
the recommended setting. To do this, advance the
timing progressively until engine detonation spark
knock is evident under actual road test acceleration.
Retard the timing until the detonation is eliminated.
If the individual requirements of the car and/or if substandard fuels are used, the initial timing may be retarded from the recommended setting not to exceed
2° BTDC.
-

CRANKCASE OIL CAPACITY*

390
5 quarts
:Add one quart extra when changing oil filter.
OIL PRESSURE-Psi hot

VALVE MECHANISM

@

2000 rpm

390
0.078-0.218
Hydraulic valve lifters-Clearance specified is obtained
at the valve stem tip with the lifter collapsed.

VALVE STEM DIAMETER

Standard
Intake
390
Exhaust
390

0.3711-0.3718
0.3693-0.3700

0.003 Oversize
Intake
0 3741-0 3748
Exhaust
390
0.015 Oversize
Intake
390

0.3723-0.3730

0.3861-0.3868

Exhaust
390

0.3843-0.3850

0.030 Oversize
Intake
390

OAOII-0.4018

Exhaust
390

0.3993-0.4000
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CAMSHAFT AND TIMING CHAIN

VALVE MECHANISM Continued
VALVE STEM TO VALVE GUIDE CLEARANCE

CAMSHAFT JOURNAL STANDARD DIAMETER

390

Intake
390
Exhaust
390

0.0010-0.00/4-Wear Limit 0.0045

CAMSHAFT JOURNAL RUNOUT

390
0.0028-0.0042-Wear Limit 0.0055

2.1238-2.1248
0.005

.

CAMSHAFT JOURNAL TO BEARING CLEARANCE

390

VALVE HEAD DIAMETER

Intake
390
Exhaust
390

0.001-0.003-Wear Limit 0.006

TIMING CHAIN DEFLECTION-INCHES

390

2.022-2.037

1.551-1.566

VALVE FACE ANGLE
440

390

0.5

INTAKE AND EXHAUST CAMSHAFT LOBE LIFT

390 4-V
390 6-V

0.2316-Wear Limit 0.2266
0.2576-Wear Limit 0.2526

MAXIMUM ALLOWABLE LOBE LIFT LOSS

390-Intake and Exhaust

0.005

INTAKE AND EXHAUST VALVE FACE RUNOUT

390

. ..

.0.002

CAMSHAFT BEARINGS

VALVE SPRING APPROXIMATE FREE LENGTH

390 4-V
390 6-V

2.15
2.06

390

.0.072

@

390 6-V

0.005-0.020

390

SPECIFIED LENGTH

.74-84 @ 1.820
Wear Limit 67 @ 1.820
190-208 @ 1.420
Wear Limit 171 @ 1.420

390 4-V

2.1258-2.1268

390

LOCATION IN RELATION TO FRONT FACE OF BLOCK CAM
BEARING lORE-NO. 1 BEARING ONLY-BELOW

VALVE SPRING MAXIMUM OUT-OF-SQUARE

VALVE SPRING PRESSURE LBS.

INSIDE DIAMETER

.80-90 @ 1.820
Wear Limit 72 @ 1.820
:255-280 @ 1.320
Wear Limit 230

@ 1.320

CRANKSHAFT
MAIN BEARING JOURNAL STANDARD DIAMETER

390 Coded Red
Coded Blue

2.7488-2.7492
2.7484-2.7488

MAIN BEARING JOURNAL MAXIMUM RUNOUT

390

0.002-Wear Limit 0.003

CONNECTING ROD AND MAIN BEARING JOURNALS
MAXIMUM OUT-OF-ROUND

390

0.0004

.

VALVE SPRING ASSEMBLED HEIGHT

390

.

1-13/16-1-27/32

VALVE PUSH ROD RUNOUT

390

0.025

VALVE TAPPET STANDARD DIAMETER

CONNECTING ROD AND MAIN BEARING JOURNALS TAPER

0.0003 per inch

390
THRUST hEARING JOURNAL LENGTH

390

1.124-1.126

MAIN BEARING JOURNAL THRUST FACE RUNOUT

.0.8740-0.8745

390
VALVE TAPPET TO TAPPET BORE CLEARANCE

390

0.001

390
CONNECTING ROD JOURNAL DIAMETER

0.0005-0.0020

390 Coded Red
Coded Blue

2.4384-2.4388
2.4380-2.4384

HYDRAULIC VALVE LIFTER LEAK DOWN RATE

390

10-100 Seconds

ROCKER ARM TO ROCKER SHAFT CLEARANCE

390

0.0035-0.0055-Wear Limit 0.0065

ROCKER AIM SHAFT OUTSIDE DIAMETER

390
ROCKER SHAFT

390

0.004-0.008-Wear Limit 0.0 12

390

ASSEMILIED FLYWHEEL CLUTCH FACE RUNOUT

0.010

390
ASSEMILED FLYWHIIL RUNOUT

0.8385-0.8395
1011

CRANKSHAFT FREE END PLAY

DIAMETER

390

..

0.007

ASSEMBLED SPROCKET OR GEAR FACE RUNOUT

0.843-0.844

390
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MAIN BEARINGS

PISTON PIN
PISTON PIN DIAMETER

JOURNAL CLEARANCE

0.0006-0.003 1

390

CONNECTING ROD
PISTON PIN BORE OR BUSHING-INSIDE DIAMETER

Standard
390

Standard
390
0.9750-0.9753
0.001 Oversize
390
0.9760-0.9763
0.002 Oversize Color Coded Yellow
390
0.9770-0.9773
PISTON PIN LENGTH

0.9752-0.9755

PISTON PIN BUSHING MAXIMUM OUT-OF-ROUND

390

3.156-3.170

PISTON PIN TO PISTON CLEARANCE

0.0004

PISTON PIN BUSHING MAXIMUM TAPER

390

390

0.0003

390

0.0001-0.0003-Wear Limit 0.0008

PISTON PIN TO CONNECTING ROD BUSHING
CLEARANCE

390

0.0001-0.0005-Wear Limit 0.001

BEARING BORE DIAMETER

390 Coded Red
Coded Blue

2.5907-2.5911
2.5911-2.5915

PISTON RINGS

BEARING BORE MAXIMUM OUT-OF-ROUND AND TAPER

390

0.0004

CONNECTING ROD CENTER-TO-CENTER LENGTH

390

6.486-6.490

RING WIDTH

Upper Compression Ring
390
Lower Compression Ring
390

0.0774-0.078 1
0.0930-0.0940

CONNECTING ROD

Twist Total Difference-Maximum
390
Bend Total Difference-Maximum
390

SIDE CLEARANCE

0.012
0.004

CONNECTING ROD ASSEMBLY-Assembled to crankshaft

Side Clearance
390

Upper Compression Ring
390
0.0024-0.0041-Wear Limit 0.006
Lower Compression Ring
390
0.002-0.004-Wear Limit 0.006
Oil Ring
390
Snug

0.006-0.016-Wear Limit 0.019
RING GAP WIDTH

Compression Ring Standard
Lower
390
Oil Ring Standard Bore*
390

CONNECTING ROD BEARINGS
BEARING TO CRANKSHAFT CLEARANCE

390

0.0007-0.0028

and

0.015-0.025
0.015-0.055

*Steel rail

CYLINDER BLOCK

PISTON

CYLINDER BORE DIAMETER

PISTON DIAMETER

390

Red Color Code
390
Blue Color Code
390
0.003 Oversize
390

4.0477-4.0483
4.0489-4.0495

4.0500-4.0524

CYLINDER BORE MAXIMUM OUT-OF-ROUND

390

0.001-Wear Limit 0.003

CYLINDER BORE TAPER

4.0501-4.0507

PISTON TO BORE CLEARANCE
SKIRT

390

Bore-Upper

¼

INCH FROM BOTTOM OF

0.0017-0.0035-Wear Limit 0.006

390

0.001-Wear Limit 0.005

HEAD GASKET SURFACE FLATNESS

390

0.003 inch in any 6 inches or
0.006 inch overall
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GROUP 13
TORQUE LIMITS Ft-Ibs Continued

OIL PUMP
RELIEF VALVE SPRING TENSION-LBS

1

SPECIFIED LENGTH

CYLINDER FRONT COVER

9 1-9,6. ., 1.53 inches

390

390

12-15

.

RELIEF VALVE CLEARANCE

390

WATER OUTLET HOUSING

.0.0015-0.0029

.

12-15

390

DRIVE SHAFT TO HOUSING BEARING CLEARANCE

390

- -

.0.0015-0.0029

.

WATER PUMP TO CYLINDER BLOCK OR FRONT COVER

390

ROTOR ASSEMBLY END CLEARANCE--PUMP ASSEMBLED

390

0.00l1-0.0041

.

CAMSHAIFT SPROCKET TO CAMSHAFT

390

OUTER RACE TO HOUSING-RADIAL CLEARANCE

390

. ..

23-28

35-45

..

.0.006-0.012
DAMPER OR PULLEY TO CRANKSHAFT

DRIVE SHAFT LENGTH-ROTOR ASSEMBLY FACE TO SHAFT END

390

2.24-2.26

390

70-90

,.

CONNECTING ROD NUTS

390

TORQUE LIMITS Ft-Ibs

40-45

..

VALVE ROCKER ARM COVER

390

MAIN BEARING CAP BOLTS-OILED THREADS

4-7

..

95-105

390

VALVE ROCKER SHAFT SUPPORT TO CYLINDER HEAD
CYLINDER HEAD BOLTS-OILED THREADS

390

390

80-90

40-45

.

OIL PICK-UP TUBE TO OIL PUMP

OIL PAN TO CYLINDER BLOCK

390

390

9-13

MANIFOLDS TO CYLINDER HEAD

12-15

FUEL PUMP TO CYLINDER BLOCK OR CYLINDER FRONT
COVER

Intake
390
Exhaust
390

32-35

390

12-18

ENGINE SUPPORT

Front Insulator to Engine
390
Front Insulator to Intermediate Bracket
390
Intermediate Bracket to Cross Member
390
Support Retainer to Extension Housing
390
Support to End Bracket
390

FLYWHEEL TO CRANKSHAFT

390

75-85

OIL PUMP TO CYLINDER BLOCK

390

23-28

OIL PUMP COVER PLATE

390

6-9

OIL FILTER ANGLE ADAPTER TO CYLINDER BLOCK

390

23-28

*.

12-15

35-40
45-60
45-60
35-45
30-42

STANDARD TORQUE LIMITS FOR VARIOUS SIZE BOLTS
CAUTION: Special torque limits listed in the preceding tables should be used in preference to these standard
limits wherever they apply.
Size Inches
Torque Foot-Pounds
Size Inches
Torque Foot-Pounds

J_

1/4-20
6-9

1/4-28

7/16-14

6-9
7/16-20

45-50

50-60

5/16-18
1L2-l5

5/16-24

3/8-16

3/8-24

1/2-13

15-18
1/2-20

23-28
9/16-18

30-35
5/8-18

60-70

70-80

85-95

130-145
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GROUP 13

IGNITION SYSTEM
DISTRIBUTOR

ADVANCE CHARACTERISTICS Continued

GENERAL

DISTRIBUTOR NO. C2SF-12127-B

Breaker Arm Spring Tension Ounces

17-20

Contact Spacing Inches

0.014-0.016

Dwell Angle at Idle Speed

26°-28½

GEAR LOCATION DIMENSION

Distance from bottom of mounting flange to bottom of
gear Inches

3.077-3.071

6-V
CENTRIFUGAL ADVANCE. Set test stand to 0° @
250 rpm and 0 inches of vacuum.
Distributor
Advance
Vacuum Inches
RPM
Degrees
of Mercury
325
0
0
425
1’A-2¼
0
550
5-6
0
700
7½-8½
0
1250
9-10¼
0
2000
11¼-12¾
0
VACUUM ADVANCE. Set test stand to
rpm and 0 inches of vacuum.
Distributor
RPM
1000
1000
1000

SHAFT END PLAY CLEARANCE INCHES

1390 Engine

0.0220.030I

00

@

1000

Advance
Degrees
0-2½
4-7
5½-8½

Vacuum Inches
of Mercury
6
10
15
8½0
Maximum Advance Limit @ 20 HG

CONDENSER
ADVANCE CHARACTERISTICS

Capacity Microfarads
Note: The advance characteristics given apply to the
distributor with the indicated number only.
The distributor number is stamped on the dis
tributor housing or on a plate attached to the
distributor housing.
DISTRIBUTOR NO. C2SF-12127-A

0.21-0.25

Minimum Leakage Megohms

5

Maximum Series Resistance Ohms

1

COIL

4-V

CENTRIFUGAL ADVANCE. Set test stand to 0° @
250 rpm. Disconnect the vacuum line.
Distributor
RPM

Advance
Degrees

Vacuum Inches
of Mercury

325
425
550
700
2000

0
1¼-2¼
5-6
7½-8½
13-14½

0
0
0
0
0

*

Secondary Resistance Ohms

. . . .

6
10
15

4.5
2.5
1.30-1.40 75°F.

SPARK PLUGS
Type 4-V
Type 6-V
Gap Inches
Torque Ft-lbs

8½°

1.40-1.54 75°F.
8000-8800 75°F.

Amperage Draw
Engine Stopped
Engine Idling
*primary Circuit Resistor

VACUUM ADVANCE. Set test stand to 00 @ 1000
rpm and 0 inches of vacuum.
Distributor
Advance
Vacuum Inches
RPM
Degrees
of Mercury
1000
0-2½
1000
4-7
1000
5½-8½
Maximum Advance Limit @ 20 HG

Primary Resistance Ohms

Autolite BF-42
Autolite BF-32
0.035
1520*

"When a new spark plug is installed in a new replace
ment cylinder head torque the spark plugs to 20-30 ft-lbs.
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GROUP 13
FUEL SYSTEM
FUEL PUMP

CARBURETOR Continued

FUEL PUMP STATIC PRESSURE PSI AT 500 ENGINE RPM

4.5-6.5

FAST CO]LD IDLE ADJUSTMENT with fast idle
screw on the kickdown step of the cam hot engine
1500 RPM

500 ENGINE RPM
1 pin within 20 seconds

POWER VALVE OPENS AT. .7-10 inches of mercury

390
MINIMUM FUEL PUMP VOLUME FLOW AT

390

MINIMUM INTAKE VACUUM INCHES OF MERCURY
ENGINE RPM

390

@

390 V-8 6-V
Primary
Secondary-Front
Secondary-Rear

500

6.0

ECCENTRIC TOTAL LIFT

390

C2SE-95 10-A
C2SE-95 l0-E
C2SE-95 10-B

MAIN METERING JET IDENTIFICATION NO.
Primary Carburetor
57
60
Secondary Carburetors

fl.690-0710 inch

POWER VALVE IDENTIFICATION NO.
Primary Carburetor Only

CARBURETOR

DRY FLOAT INITIAL SETTING
PRIMARY AND SECONDARY
Top of float to be parallel with top of fuel bowl
with bowl inverted.

390 V-8 4-V Carburetor No. C3SF .9510-A
MAIN METERING JET IDENTifICATION NO.
PRIMARY
0-5,000 Feet
5,000-10,000 Feet
10,000-15,000 Feet

FUEL LEVEL SETTING
PRIMARY AND SECONDARY
Lower edge of sight plug opening ±

54
52
50

SECONDARY
0-5,000 Feet .... .
5,000-10,000 Feet
10,000-15,000 Feet

VENTURI SIZE
PRIMARY
SECONDARY

62
60
58

POWER VALVE IDENTIFICATI iN NO.
0-5,000 Feet
5,000-10,000 Feet
10,000-15,000 Feet

1/16

1½
1%6

CHOKE THERMOSTATIC SPRING HOUSING INI
TIAL SETTING
Primary Only
At Index

Plain
.65
.55

ANTI-STALL DASHPOT CLEARANCE
Front Secondary Only
0.060-0.090
INITIAL IILE MIXTURE
ADJUSTMENT
Primary
Secondary

DRY FLOAT INITIAL SETTING
PRIMARY AND SECONDARY
4%4 ± 1/64 inch from the machined surface of the
main body to the top of the free end of the float,
with the float in the uppermost position.

1-1 ½ turns open
¾-i ¼ turns open

FAST COLD IDLE ADJUSTMENT with fast idle
screw on the kickdown step of the cam hot engine
1800 RPM

FUEL LEVEL SETTING
PRIMARY AND SECONDARY
6%4 ± Y32 inch below the top machined surface of
the main body.
VENTURI SIZE
PRIMARY
SECONDARY

65

POWER VALVE OPENS AT
7½-10½ inches of mercury
CHOKE PLATE CLEARANCE
390 4-V
390 6-V

1½

CHOKE THERMOSTATIC SPRING HOUSING INI
TIAL SETTING
Set at 2 digits in the lean direction.
ANTI-STALL DASHPOT CLEARANCE - .0.060-0.090
INITIAL IDLE MIXTURE
ADJUSTMENT
1-1½ turns open

FUEL TANK CAPACITY

I

390
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COOLING SYSTEM
WATER PUMP, DRIVE BELTS, AND
THERMOSTATS

WATER PUMP, DRIVE BELTS, AND
THERMOSTATS Continued
DRIVE BELT TENSION Continued

WATER PUMP TO ENGINE RATIO

390

0.90:1

PULLEY OR PULLEY HUB TO WATER PUMP HOUSING FACE
DIMENSION

390-7.569 inches from front face of pulley hub.
IMPELLER TO HOUSING CLEARANCE

390

0.070-0.080 inch

Between Water Pump and Air Conditioner Pulley
390
New 120-150
*Used 90-120
Between Crankshaft and Power Steering Pulley
390
New 120-150
*Used 90-120
*Belt operated for a minimum of 10 minutes is con
sidered a used belt.
f Dual Belts Used When Equipped With Air Conditioner.
THERMOSTAT 390 ENGINE

DRIVE BELT TENSION

Between Alternator and Water Pump Pulley
Single Belt
390
New 110-140
*Used 80-110
Between Alternator and Water Pump Pulley
Dual Beltsf
390
New-Front 110-140
Rear 105-155
* UsedFront 80-110
Rear 75-120

Low Temperature
Open °F
Fully Open
High Temperature
Open °F
Fully Open

155°-162°
182°
185°-192°
212°

COOLING SYSTEM CAPACITY
STANDARD

390

Quarts
19*

*Add 1 quart extra for heater.

CRUISE-O-MATIC TRANSMISSION
CONTROL PRESSURE RANGES
Manifold
Vacuum
HG inches
18
Minimum

Engine
Speed
RPM
450 475

16 to 13.7 As Required
1.5
or less

Stall

Selector
Position
N-Dl-D2
P-R-L
D1-D2
D1-D2
R-L

TORQUE SPECIFICATIONS Continued
Gauge
Reading
PSI
57-72
57-213
Pressure
Starts Rising
145-170
201-213

TORQUE SPECIFICATIONS
Name
Converter to Flywheel Nuts
Converter Housing to Transmission Case Bolts
Front Pump to Transmission Case Bolts
Front Servo to Transmission Case Bolts
Rear Servo to Transmission Case Bolts
Planetary Support to Transmission Case Screws
Upper Valve Body to Lower Valve Body Bolts
Control Valve Body to Transmission Case Bolts
Pressure Regulator Assembly to Transmission Case Screws
Extension Assembly to Transmission Case Bolts
Oil Pan to Transmission Case Bolts

Foot
Pounds
15-28
35-45
17-22
30-35
40-50
20-25
4-6
8-10
17-22
28.38
10-13

Name
Case Assembly-Gauge Hole Plugs
Rear Band Adjusting Screw Locknut
Front Band Adjusting Screw Locknut
Manual Control Lever Nut
Downshift Lever Nut
Front Pump Cover Screws
Rear Pump Cover Screws ¼ -20
Rear Pump Cover Screws 10-24
Governor Inspection Cover Screws
Converter Cover Drain Plug
Converter Housing to Engine Bolts
Transmission Vent Assembly
Governor Valve Body to Counterweight Screws
Governor Valve Body Cover Screws
Pressure Regulator Cover Screws
Control Valve Body Screws
Case Assembly-Oil Cover Inlet & Outlet Plugs
Front Servo Release Piston to Servo Piston Screws
Lower Valve Body Cover Side Plate to Lower Body
Cover Screws
Vacuum Diaphragm Unit to Case
Inhibitor Plug to Case
°lnch-Pounds
fUsing Tool FCO-24

"This publication contains material that is reproduced and distributed under a license to Detroit Iron from Ford Motor Company. No further reproduction
or distribution of the Ford Motor Company material is allowed without the express written permission of Ford Motor Company."

Foot
Pounds
7-15
35-40
20-25
35-40
17-20
2535*
80.90*
25-35°
50-60°
15-28
45-50
7-10
5060*
20-30°
20-30°
20-30°
10-15
20-30°
20-30°
18-27t
10-15

GROUP 13

57

CRUISE-O-MATIC TRANSMISSION Continued
LUBRICANT REFILL CAPACITY

TRANSMISSION GEAR RATIOS
Gear

Selector
Lever
Position

Neutral

N

First

Dl

Front

Rear°

2.40:1

Dl or D2

Front

Front

1.47:1

Second
Third

Gear
Ratio

Band
Applied
tNone

Dl or D2

Reverse

Clutch
Applied

anirar

STALL SPEEDS
Clutch
Applied

Band
Applied

D2

Front

ront

Dl

Front

One Way Clutch

L

Front

Rear

R

Rear

Rear

I
.--.-l

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’arid Stator End Play Check

0.060 inch maximum

Front Band Adjustment
Use ¼-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

2.00:1

*In first gear Dl, the planet carrier is held against rotat:ion by theone-wayclutch.

Specification

Transmission End Play Check
-______

Rear

Selector
Lever
Position

CHECKS AND ADJUSTMENTS
Operation

1.00:1

----

I

Approximate Capacity
11½ Quarts System Dry
10 Quarts Drain and Refill

-

None

Rear

R

Type of Lubricant
Ford Automatic Transmission Fluid
C1AZ-19582-A

Engine
RPM
Primary Sun Gear Shaft Ring End
Gap Check

0.002-0.009 inch

Accelerator Pedal Height Adjustment 3’1A inches above floor mat
1800-2000

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

REAR AXLE AND DRIVE LINE
LUBRICANT REFILL CAPACITY

TORQUE LIMITS Ft-Ibs Continued

Capacity
5 pints

-_____________________

ADJUSTMENTS

Carrier to Housing Stud Nuts

30-40

Pinion Retainer to Carrier Cap Screws

30-40

Drive Gear Attaching Cap Screws

65-75

Rear Axle Shaft Bearing Retainer Nuts

30-35
65-75

Case to Drive Gear Bolts
Inches

Backlash Between Drive Gear and Pinion
Maximum Backlash Variation Between Teeth
Maximum Runout of Backface of Drive Gear as Assembled
Thickness
Differential Side Gear Thrust Washers
Differential Pinion Gear Thrust Washers
Nominal Pinion Locating Shim
Available Shims In steps of 0.001 inch

0.004-0.009
0.003
0.003
0.030-0.032
0.030-0.032
0.020

Minimum Torque Required to Tighten Pinion Nut to Obtain
175°
Correct Pinion Bearing Preload
New Bearings
17-27 inch-pounds
Pinion Bearing Preload
Used Bearings
8-12 inch-pounds
Differential Bearing Preload
2½-3 notches tight
*f this torque can not be obtained with a used spacer,
install a new spacer.

0.010-0.029

PINION AND DRIVE GEAR IDENTIFICATION
TORQUE LIMITS Ft-Ibs
rDifferential Bearing Cap Screws
Differential Bearing Adjusting Nut Lock Bolts

-

70-80
15-20
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GROUP 13
REAR AXLE AND DRIVE LINE Continued

DRIVE PINION ADJUSTING SHIM THICKNESS CHANGES Inches
Old Pinion Marking

New Pinion
Marking

-4

-3

-2

+4

+0.008

+0.007

+0.006

+3

+0.007

+0.006

+2

+0.006

+1

l

0

+1

+2

+3

+4

+0.005

+0.004

+0.003

+0.002

+0.001

0

+0.005

+0.004

+0.003

+0.002

+0.001

0

-0.001

+0.005

+0.004

+0.003

+0.002

+0.001

0

-0.001

-0.002

+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

+0.001

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

STEERING
TORQUE LIMITS

TORQUE LIMITS Continued

STEERING LINKAGE
Sector Shaft Pitman Arm Nut
Steering Arm to Idler Arm Rod Stud Nuts

Ft lbs.
110-150

Strut-Lower Track Support to Body Mounting Bracket
Strut-Lower Track Support to Track Assembly

18-22
18-22

40-55

Pivot Bracket Clamp Bolts

22-28

Spindle Connecting Rod End Stud Nuts
Connecting Rod Sleeve Clamp Bolts

40-55

Pivot Bracket Stud Nut

10-14

16.27

Pawl Pivot Nut

Idler Arm Bracket to Underbody Bolts

20-30

Lock Plate Eccentric Bolt Nut

18-22

Idler Arm and Bushing to Bracket Nut

70-90

Lock Plate Bolt

10-14

PUMP, STEERING GEAR, AND STEERING SHAFT

Stop Bracket Nut

9-12
5-7
9-12

Steering Gear to Underbody Bolts

35-50

Detent Spring Bolt

Sector Shaft Cover Bolts

23-27
25-35

Shift Lever to Shift Connecting Rod Ball Stud Nut
Friction Adjustment Bolt Nuts

Steering Wheel Nut
Flange to Insulator Bolts Fixed Column
Pump Drive Pulley to Crankshaft Pulley Bolts

20-25

Pump Bracket to Water Pump Housing Bolt

20-25

Pump Bracket Pivot Bolt

20-25
20-25

Pump Housing Bolts
STEERING COLUMN ASSEMBLY
Steering Column Opening Cover Plate Screws

5-22

9-12

10-15

9-12

Track to Pedal Support Bolts
Locking Lever Pivot Bolt

19-23

Column to Track Adjustable Bracket
Stop Bracket to Track

12-18

Column Stop Bolt

10-14

5-22
10-14

ADJUSTMENTS AND TOLERANCES
Piston Rack to Sector Shaft Backlash
Worm Bearing Preload
Mesh Load
Steering Effort Spring Scale
Pump Belt Tension
New Belt
Used Belt

0.004 inch
2-6 inIbs*
9-16 in-lbs max.
5-6 lbs
120-150 lbs
90-120 lbs

950-1100 psi
Fluid Pressure
*2 to 4 in-lbs. preload before installing input shaft seal, or sector shaft in the
gear assembly.

"This publication contains material that is reproduced and distributed under a license to Detroit Iron from Ford Motor Company. No further reproduction
or distribution of the Ford Motor Company material is allowed without the express written permission of Ford Motor Company."

59

GROUP 13
BRAKES AND SUSPENSION
BRAKE CHECKS AND ADJUSTMENTS
Type of Check or Adjustment

I 1111

SpecifIcation
Brake Lining Required
Drum Diameter
Oversize
11.030-11.060 inch
Brake Lining Clearance Midway between Rivets Maximum 0.005 inch

Brake Shoe Repair

Lining Wear Limit From Top of Rivets Maximum ‘A2 inch
Hydraulic Master Cylinder Bore, Honed liameter. Maximum 0.878 inch

Master Cylinder
Power Unit

Push Rod Adjustment 0.995-1.005 inch
Refinish if Total Indicator Runout Exceeds 0.007 inch

Drum Out-of-Round

DIMENSIONS

11.030

Drum
Maximum
Boring
Limit
Inches
11.060

11.030

11.060

Drum
Inside
Diameter
Inches

Axle
Front

-

Rear

Lining Length
Inches
-

-

-----------

I

9.039

12.21

3.00

9.039

12.21

3.00

3.00

TORQUE LIMITS

Secondamy

Lining Width
Inches
Secondamy
3.00

Primar
-

-

Primar

Wheel
Cylinder
Bore
Diameter
Inches

Master Cylinder
Bore
Diameter Inches

/8

FRONT AND REAR SUSPENSION

Description

Ft-Lbs

Front Anchor Pin Bolt

80-100

Spindle to Brake Carrier Plate Upper Bolt

25-35

Spindle to Brake Carrier Plate Lower Bolt

75-80

Master Cylinder Mounting Bolts

12-18

Mounting Bracket to Mounting Hub Nuts

85-115
Inch-Pounds

TORQUE LIMITS-FRONT SUSPENSION

Description

Ft-Lbs

Lower Arm Ball Joint Assembly to Spindle Nut

60-80

Upper Arm Joint Assembly to Spindle Nut

60-80

Upper Arm Shaft to Bushing

15-25

Stabilizer Link Nuts

10-15

Shock Absorber to Mounting Bracket

15-25

Master Cylinder to Booster

12-18

Stabilizer Brackets to Frame

11-18

Booster to Dash Panel Mounting Nuts

12-18

Strut to Lower Arm Nuts

85-115

Lower Ball Joint to Lower Arm

60-80

FRONT WHEEL ALIGNMENT

Upper Ball Joint to Upper Arm

60-80

CASTER

Spindle Connecting Rod to Spindle Arm

40-55

Upper Arm Inner Shaft to Body

50-70

Strut to underbody Bracket

70-90

Pivot Bracket to Underbody

85-115

Lower Arm Shim Retaining Bolt

10-15

Lower Arm Pivot Bolt

60-80

Caster Angle

to

Maximum Caster Angle
Difference Between Wheels

‘4°

CAMBER

Camber Angle

+‘A° to 0°

Maximum Camber Angle
Difference Between Wheels
Maximum Allowable Thickness of Shim Sick at
Each Bolt
Amount of Camber Angle Change With
inch
Change of Shim Thickness at Both Bolts

‘4°
‘
¼ preferred
"A* inch
%°

Lower Arm Ball Joint Preload
Upper Arm Inner Shaft Bushings

5-20 in-lbs at 1 rpm
100

FRONT COIL SPRING FREE HEIGHT

Yellow Marking
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GROUP 13

BRAKES AND SUSPENSION Continued
FRONT AND REAR SUSPENSION Continued

TORQUE LIMITS-REAR SUSPENSION

Description

TREAD WIDTH AND WHEELBASE

Front Tread Width

61 inches

Rear Tread Width

60 inches

Wheelbase
TOE-IN AND TOE-OUT

¼ to ¼ inch

Toe-Out on Turn Angle of Inside Wheel When
Outside Wheel is Turned 20°

20’%°

15-25

Rear Axle Bumper Bracket

20-30
5-15

Rear Spring Front and Rear Shackle Nuts
Rear Spring Shackle Bar to Underbody Nut

22-28

Rear Spring Front Shackle Bracket Retaining Bolts

30-45

Rear Spring Shackle to Rear Spring Nut

22-28

Rear Spring U-Bolt Nut

60-70

Rear Spring Hanger to Frame

50-60

22-28

WHEELS AND TIRES

REAR LEAF SPRING

Body
Style

Rear Shock Absorber Stud Nut Upper or Lower
Rear Spring Center Bolt

113 inches

Toe-In

Ft-Lbs

Number of
Leaves

Capacity at Normal
Load Height

Hardtop

4

880-920 pounds

60 inches

Convertible

4

980-1020 pounds

60 inches

8:00 x 14-4

Tire Size and Ply Rating

Spring Length
at Normal Load

Inflation Pressure psi

Front

24

Rear

24
85-95

Wheel Nut Torque Limits Ft-Lbs.

GENERATING AND STARTING SYSTEMS
ALTERNATOR
Field
Current
Draw
® 12 Volts
Amperes

Watts

Alternator
rpm
Charge
Starts*

Maximum Cha rging Rate
Amperes

II

Alternator
Speed
rpm*

Belt
Width
Inches

Brushes
-

No.

I

Original
Length
Inches

I

2
0.63
V8
*To find the equivalent engine rpm. divide the alternator pulley diameter by the crankshaft pulley diameter, and multiply by the alternator rpm.
450

2.3-2.5

950

30

REGULATOR
Current Rating Amperes
Field Relay Closing Volts
Voltage Regulation j 75°F.

30
4-5
14.1-14.7

ALLOWABLE BATTERY FAST CHARGE TIME
Domestic Only
Maximum
Fast Charge Time
1 hour
% hour
½ hour
1/4 hour
Slow Charge Only

Specific
Gravity
Below 1.150
l.l5Otol.175
1.175 to 1.200
1.200 to 1.225
Above 1.225

6500 Hot

Spring
Tension
Ounces
7-12

VOLTAGE REGULATION SETTING
VERSUS AMBIENT AIR TEMPERATURE
Ambient
Temperature
°F.

Voltage Regulation Setting Volts

25

14.4-15.0

50
75

14.3-14.9
14.1-14.7

100

13.9-14.5

125

13.8-14.4

150

13.6-14.2

175

13.5-14.1

STARTER MOTOR
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GENERATING AND STARTING SYSTEM Continued
BATTERY FREEZING
TEMPERATURES

BATTERY 12 VOLTS
Freezing Temp
- 90°F.
-- 62°F
.- 16°F
.±
5°F
-- 19°F.

Specific Gravity
1.280
1.250
1.200
1.150
1.100

Original Equipment

STARTER BRUSHES
Minimum
Wear
Brush
Mfg. Length
Limit Spring Tension
Inches
Inches
Ounces
0.43-046

I

0.25

Filler Cap
Color

No.
Used

Gray
Yellow

48.58

I
I
I

Plates

I

Amp.
Hours

78

65

66

I 70

I

Ground

I Negative

LIGHTS, INSTRUMENTS AND ACCESSORIES
FUSE AND CIRCUIT BREAKER CHART
Circuit
-_____________
Clock
Cigar Lighter Socket
Cigar Lighter Circuit
Back-Up Lamps and Windshield Washer Pump
Head Lamps
Auxiliary Lamps Park, Tail, Dash. Stop, and Interior
Turn Signals
Radio
Heater Blower
Power Seats
Power Windows Control Circuit
Power Windows Power Circuit
Air Conditioning
Convertible Top Control
Power Circuit
-Control Circuit
Ground Circuits
Luggage Compartment Lock Motor
Upper Back Panel Motor
Instrument Panel Rheostat

Protective Device
1AG-2 or AGA-2
Circuit Breaker
3AG-l5or AGC-15
SFE-7.5
Circuit Breaker
Circuit Breaker
SFE-7.5
SFE-7.5
Circuit Breaker 20
Circuit Breaker 30
Circuit Breaker 20
Circuit Breaker 30
Circuit Breaker 20

Amp.
Amp.
Amp.
Amp.
Amp.

Location
Fuse Panel on Right Hand Cowl
Back of Lighter Socket
Fuse Panel on Right Hand Cowl
Fuse Panel on Right Hand Cowl
Integral with Headlight Switch
Fuse Panel on Right Hand Cowl
Fuse Panel on Right Hand Cowl
Fuse Panel on Right Hand Cowl
Fuse Panel on Right Hand Cowl
Fuse Panel on Right Hand Cowl
Fuse Panel on Right Hand Cowl
Fuse Panel on Right Hand Cowl
Fuse Panel on Right Hand Cowl

Circuit Breaker 50 Amp.
Circuit Breaker 10 Amp.

On Right Hand Apron and Radiator Support
Fuse Panel on Right Hand Cowl

Circuit Breaker 15 Amp.
Circuit Breaker 15 Amp.
SFE-4

Luggage Compartment Door Panel
Luggage Compartment Door Panel
Fuse Panel on Right Hand Cowl

BULB CHART

BULB CHART Continued
Unit

Headlamp-No. 1 Inner
Headlamp-No.2Outer
Front Turn Signal/Parking
Rear Turn Signal & Stop/Tail
Stop/Tail Only
License Plate
Back-up Lamps
Spot Lamp
Luggage_Compartment
Dome Lamp
Instrument Panel
Indicators:
Hi Beam
Oil Pressure
Generator

1

Candle
Power or
Wattage
37.5w
50/37.5w
32/4 c.p.
32/4 c.p.
32/4c.p.
4 c.p.
21 c_p.
30w
6 c.p.
15 c.p.

I

Zc p
2 cP.
2 cp.

Trade
No.
4001
4002
1157
1157

L..

.

1155
1141
4405
631
1003
-

1895
1895
1895

INSTRUMENT VOLTAGE
Fuel and Temperature Gauges-Average oltage at
Gauge Terminals

Unit
Turn Signal
Parking Brake Warning
Illumination:
Speedometer
Cluster
Ash_Receptacle/Glove Compartment
Cigarette Lighter Socket & W/S Wiper
Heater Control
Heater & A/C Control
Clock
Ignition Key & Lighting Switch
Radio Dial
Courtesy and/or Map Door Mounted
Automatic Transmission Control

Candle
Power or
Wattage
2 c.p.
2 c_p.

Trade
No.
1895
257

3 c_p.
2 c_p.
1.5 c_p.
2 c.p.
2 c_p.
2 c_p.
3 c_p.
1.5 c_p.
1.9 c_p.
15 c_p.
1.5 c_p.

1816
1895
1445
1895
1895
1895
1816
1445
1893
1004
1445

AIR CONDITIONER CURRENT DRAW
5 v

ow Speed
rAt Fast Speed
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6-7 Amperes at 12 volts
13-14 Amperes at 12 volts

-

1
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LIGHTS, INSTRUMENTS AND ACCESSORIES Continued
FUEL LEVEL VS GAUGE READING

HORN

Approx. Gallons in Tank
1-3
4-7
8-12
12-16
17-20

Gauge Reading
E
¼
‘4
%
F

Horn Current Draw at 12 v

J

Operating Pressure

60-110 psi

Current Draw at 12 v

I

0-4 Amperes

HEATER MOTOR CURRENT DRAW
Teeth in
Driven Gear
18

At Low Speed
At Medium Speed
At Fast Speed

2-3 Amperes at 12 volts
3-5 Amperes at 12 volts
6-8 Amperes at 12 volts

BODY
TOP MAXIMUM AMPERAGE DRAW Cont’d

GENERAL DIMENSIONS
Wheelbase
Tread-Front
Rear
Over-all Length
Over-all Width
Over-all Height with Design Load-Hardtop
Convertible

113
61
60
205
76.2
52.5
53.3

inches
inches
inches
inches
inches
inches
inches

Amperes*
Operation
Deck Lid Close
60
Deck Lid Lock
22
*While making amperage draw tests, a battery reading of 11.5-12.5 volts
must be maintained. Momentary peak currents above specifications are
not significant.
ELECTRICAL COMPONENT CURRENT DRAW

CIRCUIT BREAKER CHART
Circuit
Convertible Top Control
Relay Feed
Switch Feed
Package Tray Motor
Deck Lock Motor
Power Seat
Power Window Main
Door Window
Quarter Window

Protective Device
50-amp. Circuit Breaker
10-amp. Circuit Breaker
15-amp. Circuit Breaker
15-amp. Circuit Breaker
30-amp. Circuit Breaker
30-amp. Circuit Breaker
Not Serviced
Not Serviced

Location
On Starter Relay
On Deck Lid
On Deck Lid
Fuse Panel RH. Cowl
Fuse Panel R.H. Cowl
Integral with Motors
Integral with Motors

TOP MAXIMUM AMPERAGE DRAW
Operation
Top Retract Cycle
Deck Lid Unlock
Deck Lid Open
Package Tray Extend
Top Retract
Deck Lid Close
Deck Lid Lock
Top Erect Cycle
Deck Lid Unlock
Deck Lid Open
Top Erect
Package Tray Fold

Amperes*
20
63
30
65
60
22
20
63
65
20

J

TURN INDICATOR

8.00 x 14-4
Teeth in
Drive Gear
8

9.0-10.0 Amperes

STOP LIGHT SWITCH

SPEEDOMETER GEAR-REAR AXLE-TIRE SIZE
COMBINATIONS
Tire Size
Rear Axle
Ratio
3.00:1

I

Component
Amperest
Pump Motor-Normal
54-60
-By-passing
42-50
Tray Motor -Normal
10-32
14-18
-No Load
-Stalled
45-58
Lock Motor -Normal
16-20
-No Load
12-15
-Stalled
32-40
Solenoids -Each
10
flOO-amp. scale ammeter connected between 50-amp. circuit breaker
and relay feed wire.
POWER SEAT CURRENT DRAW
At No Load
Seat Operating Normal Load
Stalled

9-11 Amperes at 12 volts
12-22 Amperes
30-50 Amperes

DOOR WINDOW CURRENT DRAW
At No Load
Operating Window
Stalled

5-8 Amperes at 12 volts
8-16 Amperes Max. at 12 volts
23-28 Amperes at 12 volts

QUARTER WINDOW CURRENT DRAW
At No Load
Operating Window
Stalled

6-9 Amperes at 12 volts
9-19 Amperes at 12 volts
25-30 Amperes at 12 volts
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PURL-TANK SENDING UNIT
1-5-B-bR 2

COURTESY LIGHT
I-5-E-l.0R2

LIGHTING SWITCH

1-5-D-IOB2

PARKING-MAKE LIGHT
1-5-B-i 0R2

NOTIz CONPOHENT PARTS ARE IDEMTIPIRD ON THIS MASTER
WIRING LOCATOR BY A CIRCLED NUMBER AND
TITLE. THE PAGE NUMBERS. BELOW THE TiTLE,
INDICATE LOCATION OP PICTORIAL ILLUSTRATION
AND SCHEMATIC WHERE THIS PARTICULAR ITEM
CAN SE POUND.

MASTER WIRING LOCATOR
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A

WITH PADER
29
0 DIO

14401

Sbock-Gr..o
Block-Or...

Tallow
-Whit.

- --

BIas-Rid
Block
TO

S

29 RADIO

Block

BIu.-Ibock

PUSEPANEL

Whit.- Rod

/

72
Rid-Whit.
35

INSTRUMENT-PANEl. LIGHT

INSTRUMENT-PANEL LIGHT

3

TO HEATER AND
AIRCONDIT1OHRR

LIGHTING SWITCH

13/1.4 OHM RESISTOR WIRE

71
-

14401
19

Mock-C,.,.
ink

Iock-Y.Iboc

OIL-PRESSURE INDICATOR
LIGHT 5-5-B-i OR 2

TEMP GAUGE
1-5-B-i OR 2
TURN-SIGNAL PLASHBR

TOMAIN DISCONNECT
41
A

Hod-C,.,,

_-

Block
ENGINE RIDE

YELLOW CONNECTOR

COWL RIDS

WhiR.-Rsd FROM OIL-PRESSURE SENDING UNIT
Iso.. STARTER EELAY-I-TRRMINA
Bid-C,... TO IGNITION COIL-B- TERMINAL
G,..,-S.d TO STOP-LIGHT SWIT
S.d-SAwTO STARTRRREIAY-S-TERMS4AL
SlackTO WINDSHIELD WASHER MOTOR
G,..-R.d TO STOP-LIGHT SWITCH
alas-Pillow TO HORN RELAY
BIachPROM STARTER RELAY UTTERY TERMINAL
S.d-Slack TO HEADLIGHT-LO
Cro.n- Slack TO HEADLIGHT-H
Gc...TO ALTERNATOR REGULATOR-I-TERMINAL
Whit.-Blo. TO PARKING UGHT-TURN
Groan-Whit. TO PARKING LIGHT-TURN
Black-Pillow TO PARKING LIGHT

I

Stock

Y.IlowTO HORN RELAY
S.d-Whit. PROM TEMPERATURE SENDING UNIT

YoIlo%rFROM PUSE PANEL
R.d-WhitoTO TEMP GAUGE

yg

WhiM-S.d TO OIL-PRESSURE INDICATORILIGHT
Pink PROM IGNITION SWITCH-C-TERMINAL

PARKING-MAKE LIGHT
1-5-E-i OR 2

Erd Pillow

‘-

IGNITION-SWITCH UGHT
5-5-B-i 0R2

Rbock-Groso
41

IGNITION SWITCH
12
A

llod-Slc.PROM IGNITION SWITCH
ro.c-Rod PROM PUSS PANEL
RIockPROM WINDSHIELD WIPER SWITCH
Cr... PROM IGNITION SWITCH
BIu.-Y.IIowFEGM HORN BUTTON
Block TO IGNITION-SWITCH
.d-Rlock FROM HEADLIGHT DIMMER SWITCH
Orion- Slock PROM HEADLIGHT DIMMER SWITCH
Whito-BIco

PROM TURN-SIGNAL SWITCH

Groan-Hod PROM IGNITION SWITCH-A-TERMINAL
Croon-Whit. FROM TURN-SIGNAL SWITCH
Slack-Pillow PROM LIGHTING SWITCH

INSTRUMENT PANEL WIRING
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NOTE: COMPONENT PASTS AND CONNECTORS ARE IDENTIFIED
ON THIS ILLUSTRATION BY TITLE AND/GE CIRCLED
NUMBER. FOR CROSS REFERENCE. REFER TO THE
SAME CIRCLED NUMBER ON PAGE I-5-D-I OR 2.
WHEN A FAGE NUMBER APPEARS. WITH THE
CIRCLED NUMBER. SEE THAT PAGE FOR ADDITIONAL
REFERM-ICE.
FOE MASTER WIRING LOCATOR, SEE PAGEI-5*A-i

NOTE: COMPONENT PARTS AND CONNECTORS ARE IDENTIFIED
ON THIS ILLUSTRATION BY TITLE AND/OR CIRCLED
NUMBER. FOR CROSS REFERENCE, REFER TO THE
SAME CIRCLED NUMRER ON SCHEMATIC PAGE I-5-B-2.
WHEN A PAGE NUMBER APPEARS, WITH THE
CIRCLED NUMBER, SEE THAT PAGE FOR ADDITIONAL
REFERENCE.
FOR WIRE COLORS, SEE PAGE I-5-B-2.
FOR MASTER WIRING LOCATOR, SEE PAGE 1-5-A-i.

IGNITION W1RING
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I DISTRIBUTOR

TO BATTERY

+1 TERMINAL AT JUNCTION

POINT ON STARTER RELAY ORE PAGE I-5-D-2
FOR CONTINUATION OP WIRING.

NOTE: COMPONENT PARTS AND CONNECTORS ARE IDENTIFIED
ON THIS SCHEMATIC BY TITLE AND/OR CIRCLED NUMBER.
FOR CROSS REFERENCE, REFER TO THE SAME CIRCLED NUMBER
ON PICTORIAL ILLUSTRATION PAGE 1-5-B-I WHEN A PAGE
NUMBER APPEARS, WITH THE CIRCLED NUMBER.
SEE THAT PAGE FOR ADDITIONAL REFERENCE.
FOR MASTER WIRING LOCATOR, SEE PAGE 1-5-A-i,

IGNITION SCHEMATIC
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