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FOREWORD

This manual provides information for the proper servicing of
the 1961 Falcon. 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



FALCON IDENTIFICATION

CONSECUTIVE
UNIT NUMBER

)4

ASSEMBLY
PLANT

MADE IN
US.A BY

Falcon Patent Plate

Bl PATENT PLATE

Figure 1 tllustrates 2 Falcon patent plate and its elements. The plate is on
the rear face of the left frant door inner panel.

MODEL YEAR
The number “1” designates 1961.

ASSEMBLY PLANT

H—Lorain R—San Jose
K—Kansas City S—Pilot Plant
T—Metuchen

MODEL

The model code number shows the product line series In the first digit. The
second digit shows the body type: an odd number shows a two-door madel,
while an even number shaws 2 four-deor model,

SERIES 10—-PASSENGER CARS

| | P e RICtA T Fa 2-Door
12:5. 4-Door
SERIES 20—-STATION WAGONS
2 i P T o ) (Y 2-Doer
2 ‘ . 5 ad votesiesvn.. 4Door
R Ay H L e Ly R RIS P Ie |
ENGINE

S iiiiieiicieeiaiiaiaans. B Cylinder OHY 144 cubic inch
D....6 Cylinder OHY 144 cubic inch (Low compression—84 octane)
U .6 Cylinder OHV 170 cubic inch

TRANSMISSION

N1143.8

CONSECUTIVE UNIT NUMBER

Each model year, each assembly plant begins with consecutive model numbers
100001 and continues on for each car built,

BODY
58A...... ... 4-Door Sedan
B4A. ....2-Door Sedan
59A. . .. 2-Door Wagon
L .......Ranchere
TIA. .. 4-Door Wagon
COLOR
T
Codo | M30J Number | Color Prometional Name

A 1724 | Black Raven Black

C 1139 Light Turquoise Aquamarine

D 1361 Light Blue Starlight Blue

E 1364 Medium Green Metallic Laurel Green

H 1367 Dark Blue Metallic Chesapeake Blue

J 1232 Red Montecarfo Red

K 136% Bronze Metallic Algiers Bronze

M 1238 White Corinthian White

Q 1371 Light Gray Metallic Silver Gray

R 1372 Medium Blue Metallic Cambridge Blue

S 1373 Light Green Mint Green

w 1385 Turquoise Metallic Garden Turquoise




TRIM
The trim code includes 2 digits.
First Digit Material Type Second Digit | Color Scheme
1 Vinayl and Black Stripe 0 Silver or White
roadcloth
2 Vinyl and Black Broad- | Gray
cloth
4 Vinyl and Tweed Broad- 2 Blue
5 All Vinyl 3 Green
Vinyl and Vinyl 5 Red
6 Black
7 Turquoise

DATE

A number signifying the date precedes the month code letter.

CODE CODE
First Second First Second
Month Year Year Month Year Year
January A N July G U
February B P August H 4
March C 2 mber J w
April D ber K X
May E S November L Y
June F T December M b4
TRANSMISSION
| P A SR IR HRONP e 4o 1 SN X Conventional Drive
- R R TRy AR AL R R e VRS Fordomatic
AXLE RATIO
.. 310
f R e A O R S = .3.50
T e E RSP SO St LRV 4,00
| RO R N R i SR D e S PR oA .20

OTHER IDENTIFICATION

ENGINE IDENTIFICATION

The engine is coded to show the engine plant and the date of manufacture.
This information is stamped on the top surface of the block near the crank-

case breather pipe (front left side).

The second figure indicates the year: 1" —1961.

The next letter indicats the month:
R samveerais svmersn Janvary G..._........
B it ianeyez Februa | SR
» SRR e Marc Yeiarianeises
A A R R April  K.....o......
| R L
| AR RPROBO AT T June M

Lima Engine Plant

The next figure(s) show(s) the date of the month,
The fast letter is an inspector's identification,

RADIO IDENTIFICATION

The radio serial number is on the back of the radio case.

In the illustrative serial number prefix 14MD, the figure “1" denotes 1961
and the “4" signifies a four-tube radio (with two transistors). The "MD"
identifies a Motorola radio manufactured for the Falcon. The remaining six

digits are the consecutive unit manufacture number.
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Bl DpescripTioN

The Falcon 144 and 170 Six en-
gines (Figs, 1, 2, and 3) have the
same basic design with a compression
ratio of 8.7:1, The 144 Six engine
has a piston displacement of 144
cubic inches and the patent plate
identification symbol is “S". The 170
Six engine has a piston displacement
of 170 cubic #ches and the patent
plate identification symbol is “U".

MANIFOLDS

Exhaust gases provide the heat
necessary to assist in vaporizing the
incoming fuel mixture (Fig. 4).

To prevent carburetor icing at the

FIG. 1—3 Left Front View

throttle plate, an engine coolant heat-
ed spacer is located between the car-
buretor and the intake manifold
(Fig. 4), The coolant flows from the
front of the engine through the
spacer inlet hose into the carburetor
coolant spacer. The coolant circu-
lates through the spacer and flows
into the heater inlet hose and into
the heater. On cars that do not have
a heater, there is no hose connection
to the coolant spacer.

CYLINDER HEAD

The cylinder head carries the
valves, valve rocker arm shaft assem-

A1352.8

bly, intake manifold assembly, the
coolant outlet and thermostat, Valve
guides are integral with the head. The
valves are arranged from front to
rear E-I-I-E-I-E-E-l-E-I-I-E,

CYLINDER BLOCK

The cylinders are numbered from
1-6 starting at the front of the engine.
The firing order is 1-5-3-6-2-4,

The distributor, located on the left
front of the engine, drives the oil
pump through an intermediate drive
shaft.

The crankshaft is supported by four
main bearings. Crankshaft end thrust
is controlled by the flanges of the No.
3 main bearing.

FIG. 2—% Right Front View
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FIG. 3—Sectional View

The pistons have two compression
rings and one oil control ring.
The top compression ring is chrome-
plated 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.

VALVE TRAIN

The intake and exhaust valve as-
semblies are the rotating-type.

The push rods are tubular steel
with oil cushioned sockets. The tap-
pets are the barrel-type. Valve lash is
maintained by self-locking adjusting
SCrews.

The camshaft is supported by four
bearings pressed into the block and
is driven by a sprocket and timing
chain in mesh with a sprocket on the
crankshaft. Camshaft thrust is con-
trolled by a thrust plate located be-
tween the camshaft sprocket and the
front journal of the camshaft. An
eccentric on the camshaft operates
the fuel pump.

LUBRICATION SYSTEM

Qil from the oil pan sump is forced
through the pressure-type lubrication
system (Fig. 5) by a rotor 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

A1354.C

A1356.C

FIG. 5—Lubrication System

passes through a full flow-type filter
before it enters the engine, The filter
has an integral relief valve and mount-
ing gasket. The relief valve permits
oil to by-pass the filter if it becomes
clogged, thereby maintaining an ¢émer-
gency supply of oil to the engine at
all times, An anti-drain back dia-
phragm prevents a reverse flow of oil
when the engine is stopped.

From the filter, the oil flows into
the main oil gallery. The oil gallery
supplies oil to all the camshaft and
main bearings through a drilled
passage in each main bearing web.

The timing chain and sprockets are
splash lubricated from the oil pan.

Oil slingers prevent leakage by di-
recting oil away from the crankshaft
front and rear oil seals.

A1355-C

FIG. 4—Woter Heated Spacer

Cylinder walls, pistons, and piston
pins are lubricated through a drilled
hole in each connecting rod which
indexes with a drilled hole in the
connecting rod journal of the crank-
shaft,

Oil under reduced pressure is fed
to the valve rocker arm shaft assem-
bly through a drilled passage in the
cylinder block at the No. 4 camshaft
bearing which indexes with a hole
in the cylinder head. The oil from the
shaft flows through drilled holes in
each rocker arm to lubricate the
valve and the ball end of the rocker
arm, The excess oil spirals down the
rotating push rod and assists in lubri-
cating the tappet and push rod seat.
An oil outlet in the No. | rocker arm
shaft support, exhausts excess oil from
the valve rocker arm shaft. The oil
from each rocker arm drains into the
push rod chamber through the push
rod bore holes in the cylinder head.

The oil in the push rod chamber
drains back into the oil pan through
cored openings in the block.

CRANKCASE VENTILATION

The engines are equipped with
either a vent tube-type crankcase
ventilation system or a positive crank-
case ventilation system. In the vent
tube-type system, the crankcase va-
pors are discharged to the atmos-
phere, In the positive system, the
crankcase vapors are returned to the
intake manifold.
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FIG. 6—Vent Tube-Type Crankcase Ventilation System

VENT TUBE-TYPE CRANKCASE
VENTILATION SYSTEM

A crankcase ventilation tube is
located at the left front 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 combination oil filler
and breather cap located in the front
of the valve push rod chamber cover
(Fig. 6). The filler cap contains a maze
filtering element. ;

Filtered air from the breather cap
flows into the front section of the
valve rocker arm shaft chamber.
Here the air normalizes its tempera-
ture before contacting contaminating
vapors originating in the crankcase,
Warm ventilating air minimizes the
formation of crankcase sludge.

The ventilating air moves down
past the push rods and into the crank-
case. Air is diverted from the front
section of the crankcase through
holes in the front of the cylinder
block wall to ventilate the timing
chain chamber. The air from the
crankcase is then directed into the
crankcase ventilation tube by the
rotating action of the crankshaft.

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

A1357-8

air being discharged to the atmos-
phere, it is returned to the intake
manifold. The air is returned to the
intake manifold through an exhaust
tube which extends from the crank-
case ventilation outlet in the left side
of the cylinder block to a spring-
loaded regulator valve assembly in-
stalled in the carburctor spacer (Fig.
7). The valve regulates the amount of
air to meet changing operating con-
ditions,

During idle, intake manifold vac-
uum is high. The high vacuum over-
comes the tension of the spring
pressure and seats the valve (Fig. 8).

FIG. 7—l'osnm (rmkmse Venhluh;n Sysfem

With the valve in this position, all the
ventilating air passes through a cali-
brated orifice in the valve. With the
valve seated there is minimum ven-
tilation, As engine speed increases
and manifold vacuum decreases, the
spring forces the valve off its seat and
to the full open position. This in-
creases the flow of ventilating air.

COOLING SYSTEM

The coolant is drawn from the bot-
tom of the radiator by the water
pump which delivers the coolant to
the cylinder block (Fig. 9).

LOW INTAKE
MANIFOLD VACUUM

10 RANKCASE
INTAKE e
MANIFOLD oune
HIGH INTAKE
MR YA HIGH SPEED OPERATIONS A1458-A

FIG, 8—Positive Crankcase Ventilation Regulator Valve
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FIG. 9—Cooling System

As the coolant enters the block, it
travels through cored passages to cool
the entire length of each cylinder wall.
Upon reaching the rear of the cylin-
der block, the coolant is directed up-
ward into the cylinder head where it
cools the combustion chambers,
valves, and valve seats on its return
to the front of the engine.

At this point, the coolant flows into
the coolant outlet connection, past
the thermostat if it is open, and into
the top of the radiator. If the thermo-
stat is closed, a small portion of the
coolant is returned to the water pump
for recirculation, The entire system

is pressurized to 13-15 psi.

El ENGINE TROUBLE

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,

DIAGNOSIS

the possible items that could be at
fault are listed in the order of their
probable occurrence. Therefore, in
most cases, the items should be
checked in the order listed. For ex-
ample, under Poor Acceleration, the

ENGINE TROUBLE DIAGNOSIS GUIDE

ignition system is listed as a probable
cause of the trouble. All the ignition
system items that affect acceleration
are listed. These items should all be
checked before proceeding to the next
probable cause,

ENGINE WILL NOT
CRANK

The cause of this trouble is usually
in the starting system (Part 11-2),

If the starting system is not at fault,
check for a hydrostatic lock or a
seized engine as follows:

Remove the spark plugs, then at-
tempt to crank the engine with the

starter. If the engine cranks, it indi-
cates that water is leaking into the
cylinders, Remove the cylinder head
and inspect the gasket and/or head
for cracks. Examine the cylinder
block for cracks.

ENGINE CRANKS
NORMALLY, BUT WiLL
NOT START

Check the fuel supply. If there is
sufficient fuel in the tank, the cause
of the trouble probably lies in either
the ignition or the fuel system.

To 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 %14 inch from the exhaust
manifold and crank the engine.

IF THERE IS NO SPARK OR
A WEAK SPARK AT THE
SPARK PLUGS:

The cause of the trouble is in the
ignition system,

To determine if the cause of the
trouble is in the primary or the sec-
ondary circuit, remove the coil high

tension lead from the top of the dis-
tributor 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 tension
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 distributor
high tension lead, or the coil.

IF THERE IS A GOOD SPARK
AT THE SPARK PLUGS:

Check the spark plugs. If the spark
plugs are not at fault, check the
following items:

CHOKE

Check the choke linkage for bind-

ing or damage. Make certain the

CONTINUED ON NEXT PAGE
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ENGINE TROUBLE DIAGNOSIS GUIDE (Continued)

ENGINE CRANKS
NORMALLY, BUT WILL
NOT START
(Continued)

choke plate closes when the choke
knob on the instrument panel is pulled
out and that the plate compietely
opens when the knob is pushed in.

FUEL SUPPLY AT CARBURETOR

Work the throttle by hand several
times. Each time the throttle is actu-
ated, fuel should spurt from the accel-
erating pump discharge nozzle.

If fuel is discharged by the accel-
erating pump, the engine is probably
flooded, or there is water in the fuel
system, or an engine mechanical item,
such as valves, is at fault.

If fuel is not discharged by the
accelerating pump, disconnect the
carburetor fuel inlet line at the car-

buretor. Use a suitable container to
catch the fuel. Crank the engine 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 obstructions.

The fuel tank vent.

If fuel is reaching the carburetor,
check:

The fuel inlfet system including the
fuel inlet needle and seat assembly,
and the float assembly.

ENGINE STARTS, BUT FAILS
TO KEEP RUNNING

FUEL SYSTEM

Idle fuel mixture needle not prop-
erly 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 the fuel lines or
fuel filter.

Carburetor icing.

Fuel pump defective.

Check for dirt in the carburetor
not allowing fuel to enter or be dis-
charged from the idle system.

IGNITION SYSTEM
Leakage in the high tension wiring.

ENGINE RUNS, BUT MISSES

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
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 de-
livering power before being shorted
out. In this case, check the:

IGNITION SYSTEM

If the miss is isolated in a particu-
lar cylinder, perform a spark plug
test on the ignition lead of that cyl-
inder.

If a good spark does not occur, the
trouble is in the secondary circuit of
the system. Check the spark plug
wire and 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.

Perform a compression (page I-
11) test to determine which mechan-
ical component of the engine is at
fault.

MISSES ERRATICALLY
AT ALL SPEEDS

EXHAUST SYSTEM
Exhaust system restricted.

IGNITION SYSTEM

Defective breaker points, conden-
ser, secondary wiring, coil, or spark
plugs,

High tension lezkage across the
coil, rotor, or distributor cap.

CONTINUED ON NEXT PAGE
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ENGINE TROUBLE DIAGNOSIS GUIDE (Continued)

ENGINE RUNS, BUT MISSES
(Continued)

FUEL SYSTEM

Float setting incorrect.

Fuel inlet system not operating
properly.

Dirt or water in fuel lines or car-
buretor.

Restricted fuel filter.

COOLING SYSTEM

Check the cooling system for in-
ternal leakage and/or for a condition
that prevents the engine from reach-
ing normal operating temperature,

ENGINE

Perform a compression test (Page
1-11) to determine which mechanical
component of the engine is at fault,

MISSES AT IDLE ONLY

FUEL SYSTEM
Idle fuel mixture needle not prop-
erly adjusted,

IGNITION SYSTEM

Excessive play in the distributor
shaft,
Worn distributor cam.

Perform a compression test (Page
1-11) to determine which mechanical
component of the engine is at fault.

MISSES AT HIGH SPEED
ONLY

FUEL SYSTEM
Power valve clogged or damaged.
Power valve diaphragm leaking.
Low or erratic fuel pump pressure,
Fuel inlet system not operating
properly.
Restricted fue! filter.

COOLING SYSTEM
Engine overheating.

FUEL SYSTEM

Engine idle speed set too low.

Idle fuel mixture needle not prop-
erly adjusted,

Float setting incorrect.

Air leaks between the carburetor
and the manifold and/or fittings.

Fuel leakage at the carburetor fuel
bowl.

Idle fuel system air bleeds or fuel
passages restricted,

Fuel bleeding from the accelerating
pump discharge nozzle.

IGNITION SYSTEM

Improperly adjusted or defective
breaker points.

Fouled or improperly adjusted
spark plugs,
Incorrect ignition timing.

VACUUM BOOSTER PUMP
Leaking pump, lines, or fittings.

ENGINE

Loose engine mounting bolts or
worn insulator.

Cylinder head bolts not properly
torqued.

Valve lash set too tight.

Crankcase ventilation regulator
valve defective or a restricted tube
(Positive Crankcase Ventilation Sys-
tem),

POOR ACCELERATION

IGNITION SYSTEM

Incorrect ignition timing.

Fouled or improperly adjusted
spark plugs.

Improperly adjusted or defective
breaker points.

Distributor not advancing prop-
erly,

Defective spark control valve.

FUEL SYSTEM
Inoperative accelerating pump in-
let ball check.

Inoperative accelerating pump dis-
charge ball check.

Accelerating pump diaphragm de-
fective.

Float setting incorrect.

Throttle linkage not properly ad-
justed.

Accelerating pump stroke not prop-
erly adjusted.

Leaky power valve gasket or ac-
celerating pump diaphragm.

Dirt or corrosion in accelerating
system,

Distributor vacuum passages in
the carburetor blocked.

Restricted fuel filter.

BRAKES
Improper adjustment.

CONTINUED ON NEXT PAGE




1-8

GROUP 1-ENGINES AND EXHAUST SYSTEM

ENGINE TROUBLE DIAGNOSIS GUIDE (Continued)

POOR ACCELERATION
{Continued)

TRANSMISSION

Clutch  slippage  (manual -shift
transmission).

Improper band adjustment (Fordo-
matic),

Converter One-Way Clutch (For-
domatic).

Improper linkage adjustment
(Fordomatic).

ENGINE DOES NOT
DEVELOP FULL POWER,
OR HAS POOR HIGH
SPEED PERFORMANCE

FUEL SYSTEM

Restricted air cleaner.

Restricted fuel filter.

Clogged or undersize main jets
and/or Jow float setting,

Power valve clogged or damaged.

Power valve diaphragm leaking.

Fuel pump pressure incorrect,

Distributor vacuum passage in the
carburetor blocked.

IGNITION SYSTEM

Ignition timing not properly ad-
justed.

Defective coil, condenser, or rotor.

Distributor not advancing prop-
erly.

Excessive play in the distributor
shaft,

Distributor cam worn,

Fouled or improperly adjusted
spark plugs.

Improperly adjusted or defective
breaker points.

EXHAUST SYSTEM

Restriction in system.

COOLING SYSTEM

Thermostat inoperative or incor-
rect heat range.

Thermostat installed incorrectly.

Check the cooling system for in-
ternzl leakage and/or for a condition
that prevents the engine from reach-
ing normal operating temperature.

Perform an engine compression
test (page 1-11) to determine which
mechanical component is at fault.

One or more camshaft lobes worn
beyond wear limit.

TRANSMISSION

Improper band adjustment (Fordo-
matic).

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, demon-
strate to the owner how improper
driving habits will affect fuel con-
sumption.

If the test indicates that the fuel
consumption is excessive, make a pre-
liminary check of the following items
before proceeding to the fuel and ig-
nition systems,

PRELIMINARY CHECKS

CHASSIS ITEMS

Check:

Tires for proper pressure.

Front wheel alignment,

Brake adjustment,
ODOMETER

Check calibration,
IGNITION SYSTEM

Check ignition timing.

ENGINE

Crankcase ventilation regulator
valve defective or a restricted tube
(Positive Crankcase Ventilation Sys-
tem).

FINAL CHECKS
FUEL SYSTEM

Check:

Fuel pump pressure,

Engine idle speed.

Idle fuel mixture neadle for proper
adjustment.

Accelerating pump stroke adjust-
ment.

Anti-stall dashpot for proper ad-
justment.

Air cleaner for restrictions,

Float setting or fuel level.

Jet for damage.

Power valve operation.

Air bleeds for obstructions,

Accelerating pump discharge noz-
zle for siphoning.

CONTINUED ON NEXT PAGE
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ENGINE TROUBLE DIAGNOSIS GUIDE (Continued)

EXCESSIVE FUEL
CONSUMPTION
(Continued)

IGNITION SYSTEM

Check:

Spark plug condition and adjust-
ment,

Distributor spark advance opera-
tion.

Perform an engine compression
test (page 1-11) to determine which

mechanical component of the engine
is at fault,

COOLING SYSTEM

Check thermostat operation and
heat range.

TRANSMISSION

Check band adjustment (Fordo-
matic),

ENGINE OVERHEATS

TEMPERATURE SENDING
UNIT AND GAUGE

Unit or gauge defective (not indi-
cating correct temperature), or con-
stant voltage regulator defective.

ENGINE

Cylinder head bolts not properly
torqued.

Incorrect valve lash.

Low oil level or incorrect viscosity
oil used.

COOLING SYSTEM

Insufficient coolant,

Cooling system leaks.

Drive belt tension incorrect.
Radiator fins obstructed.
Thermostat defective.
Thermostat improperly installed.
Cooling system passages blocked.
Water pump inoperative.

IGNITION SYSTEM

Incorrect ignition timing,.

LOSS OF COGLANT

COOLING SYSTEM

Leaking radiator.,

Loose or damaged hose connec-
tions.

Water pump leaking.
Radiator cap defective.

Overheating.

ENGINE

Cylinder head gasket defective,

Cylinder head bolts not properly
torqued,

Cylinder block core plugs leaking,
Temperature sending unit leaking.

Cracked cylinder head or block, or
warped cylinder head or block gas-
ket surface,

ENGINE FAILS TO REACH
NORMAL OPERATING

TEMPERATURE SENDING
UNIT AND GAUGE

COOLING SYSTEM

Thermostat inoperative or of in-

TEMPERATURE Unit or gauge defective (not indi- correct heat range.
cating correct temperature) or con-
stant voltage regulator defective.
TUNE-UP

The Tune-Up Schedule (Table 1)
is for either an A, B, or C tune-up.
Perform all operations in the se-
quence listed. The recommended

mileage interval for an A tune-up is
4,000 miles, for a B tune-up it is 8,000
miles, and for a C tune-up it is 12,000
miles, For a detailed description of

an operation procedure, refer to the
operation number under “Tune-Up
Procedure.”
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TABLE 1—Tune-Up Schedule
[6 : : T |
N Operation A [B|C [o"fq':f‘”] Operation A BlC
ENGINE NOT OPERATING 14 Check and adjust spark advance. I : X
MECHANICAL CHECKS, TESTS, 15 Perform a spark intensity test
AND ADJUSTMENTS of each spark plug wire. X
16 Check fuel pump pressure
1 Clean, adjust, and test spark plugs. |X and capacity. X
2 Take a compression reading
of each cylinder. X WHILE ENGINE IS
Replace spark plugs. X WARMING-UP
4 Check and adjust the deflection
of the drive belts. X 17 ‘Clean carburetor air cleaner. X
5 Clean fuel pump sediment bowl. X I8 Inspect the radiator, hoses, and
engine for coolant leaks. X
6 Replace fuel filter. X % S Tl e %
Chec! t ton timing.
7 Check and adjust carburetor fuel level X sl iz
8 Clean the distributor cap and rotor X |X ENGINE OPERATING AT
9 Lubricate the distributor cam and NORMAL TEMPERATURE
the distributor bushing. X
10 Clean battery fables and terminals, X 20 Adjust accelerator pump link
11 Clean pesitive crankease to scasonal position. X
ventilation system. X 21 [Check and adjust engine idle speed, |X
INSTRUMENT CHECKS 22 Check and adjust idle fuel mixture, |X
23 Check and adjust anti-stall dashpot
12 Check battery state of charge, X clearance Fordomatic. X
13 Check and adjust breaker point dwell. (X 24 Check and adjust valve lash. X

TUNE-UP PROCEDURE

The tune-up is divided into 3 major
parts.

The first part is performed with the
engine not operating, The first step
consists of visual and mechanical
checks and adjustments, The second
step consists of an instrument check.
Always follow the instructions of the
manufacturer of the test equipment
used.

The second part of the tune-up
covers items that can be done while
the engine is warming up for carbu-
retor and valve adjustments.

The third part of the tune-up
should be performed with the engine
operating at normal operating tem-
perature. For the engine to reach nor-
mal operating temperature, it should
be operated for 30 minutes at fast idle
(1200 rpm).

For more detailed information on
corrective action to be taken when a
particular defect is encountered, refer
to the appropriate part of the manual,

At the end of the “Tune-Up Pro-

cedure,” additional engine checks and
adjustments are described for use as
necessary.

ENGINE NOT OPERATING

Perform the following tests with
the engine off and at room tempera-
ture,

MECHANICAL CHECKS, TESTS,
AND ADJUSTMENTS

1. Clean, Adjust, And Test Spark
Plugs. Remove the wire from ecach
spark plug by grasping the moulded
cap only.

Clean the area around each spark
plug with compressed air, then re-
move the spark plugs.

Clean the spark plugs on a sand
blast cleaner, following the equip-
ment manufacturer's instructions, Re-
move carbon and other deposits from
the threads with & stiff wire brush.
Clean the electrode surfaces with a
small file (Fig. 10). Dress the elec-
trode to secure flat parallel surfaces
on both the center and side electrode,

After cleaning, inspect the plug
for cracked or broken insulators,
badly pitted electrodes, or other signs
of failure, Replace as required.

Set the gap of all serviceable or
new plugs to 0.032-0.036 inch by
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FIG. 10—Cleaning Plug Elecirode
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bending the ground electrode (Fig.
11).

After the gap has been adjusted,
check the plugs on a testing machine.
Compare the sparking efficiency of
the cleaned and gapped plug with a
new plug. Replace the plug if it fails
to meet requirements, Apply a coat-
ing 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 ter-
minal project from the insulator.
Place the spark plug under pressure.
Leakage is indicated by air bubbling
through the oil. If the test indicates
compression leakage, replace the plug.
If the plug is satisfactory, wipe it
clean.

Install the spark plugs and torque
them to 15-20 ft-lbs. 2

2. Take A Compression Reading
Of Each Cylinder. Remove the spark
plugs. Remove the coil high tension
lead at the distributor cap. Set the
throttle plate and choke plate in the
wide open position,

Install a compression gauge in the
No. 1 cylinder.

Using a remote starter switch,
crank the engine several times and
record the highest reading registered.
Note the number of compression
strokes required to obtain the highest
reading.

Repeat the test on each cylinder,
cranking the engine the same number
of times for each cylinder as was re-
quired to obtzin the highest reading
on the No. 1 cylinder.

A variation of =+ 20 pounds from
specified pressure is satisfactory.
However, the compression of all cyl-
inders should be uniform within 10
pounds,

A reading of more than the allow-
able tolerance above normal indicates
excessive deposits in the cylinder.

A reading of more than the allow-

able tolerance below normal indicates
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 valves.

To determine whether the rings or
the valves are at fault, squirt the equiv-
alent 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 read-
ing is obtained, the rings are satis-
factory, but the valves are leaking. If
the compression has increased 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.

Do not install the coil high tension
lead at this time.

3. Replace Spark Plugs. Install
spark plugs of the correct heat range
(Part 2-3). Torque the plugs to 15-20
ft-lbs.

4. Check And Adjust The Deflec-
tion Of The Drive Belts, Check the
deflection of the drive belts using tool
33-73F. Follow the instructions of
the gauge manufacturer. Adjust the
tension as follows:

Loosen the generator mounting
bolts and the adjusting bracket bolt.
Move the generator toward or away

B81216-8

FIG. 12—Sediment Bowl

FIG. 13—Fuel Filter Installation

from the engine until the proper de-
flection is obtained between the water
pump pulley and the generator pulley.
Tighten the generator adjusting
bracket bolt and the mounting bolts.

5. Clean Fuel Pump Sediment
Bowl. Clean the bowl and magnetic
filler (Fig. 12) with cleaning solvent
and dry them with compressed air.
Replace the gasket if it is defective.

6. Replace Fuel Filter. Slide the
clamps closest to the filter away from
the filter (Fig, 13). Slide the new filter
into the rubber connections and slide
the clamps into place. Be sure the
arrow on the filter is pointed toward
the outlet of the filter.

7. Check And Adjust Carburetor
Fuel Level. Remove the power valve
diaphragm cover and valve assembly.

Place the fuel gauge in the open-
ing and crank the engine. The fuel
should touch the tip of the “low"
gauge pin and should not touch the
tip of the “high" gauge pin (Fig. 14).

If the fuel level is too high or too
low, drain the fuel from the fuel bowl
into a suitable container and remove
the fuel bowl,

Install the dummy bowl using the
fuel bowl gasket and three of the re-
taining screws (Fig. 14). Position a
suitable container under the carbu-
retor to collect any spill-over of fuel.
To adjust the fuel level, bend the
float arm tab. Crank the engine and
check the fuel level.

8. Clean The Distributor Cap And
Rotor. Disconnect the coil high ten-
sion lead and the spark plug wires at
the distributor cap. Remove the dis-
tributor cap and rotor.
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PLACE SLOTTED END OF Banding Tool OVER
TAE ON FLOAT ARM. HOLD FLOAT AND BEND
TAB TO CHANGE FUEL LEVEL,

FUEL LEVEL ADJUSTMENT

FIG. 14 —Fuel Level and Fuel Level Adjustment

FUEL LEVEL CHECK

Clean the inside of the distributor
cap and clean the rotor using a mild
cleaning solvent or mineral spirits and
a soft bristle brush. Remove dirt or
corrosion from the sockets of the
distributor cap, Inspect the cap for
cracks, burned contacts, or perman-
ent carbon tracks. Inspect the rotor
for cracks or a burned tip. Replace
the cap and/or rotor if they are de-
fective.

Do not install the rotor or distrib-
utor cap at this time.

9. Lubricate The Distributor Cam
And The Distributor Bushing. Apply
a light film of Mgh temperature, non-
fiber grease to the distributor cam.
Do not use engine oil.

Squirt a few drops of SAE 10W en-
gine oil into the distributor oil cup.

10, Clean Battery Cables And
Terminals. Disconnect the battery
cables. Wash the battery including the
terminals and battery carrier in cold
water using a stiff bristle brush. If the
battery is extremely dirty, use a bak-
ing soda solution. Inspect the bat-
tery cables for corrosion, fraying,
or breaks. Apply grease to the battery
terminals after cleaning. Connect and
properly tighten the cable clamps.

11. Clean Positive Crankcase Ven-
tilation System. Remove the crank-
case ventilation regulator valve, tub-
ing, and connections. Disassemble the
regulator valve, Clean the valve and
tubing in clean carburetor solvent and
dry them with compressed air. Clean
the rubber hose connections with a
low volatile petroleum base solvent
and dry them with compressed air.

INSTRUMENT CHECKS

Always follow the instructions of
the test unit manufacturer when per-
forming instrument checks. All the

Toal—-T52L.9550.AGE
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tests except checking distributor spark
advance can be made in-chassis, Per-
form the tests in the sequence listed.

12. Check Battery State of Charge.
The battery state of charge can be
checked by measuring the battery
clectrolyte solution specific gravity
(hydrometer) or by measuring the
voltage of the battery cells on open
circuit (no current flow) with a bat-
tery charge tester,

If a hydrometer is used, a specific
gravity of 1.275-1.285 indicates a
fully charged battery. 1.230-1.240 in-
dicates approximately 60% charge.
If the specific gravity varies more
than 0.025 between cells, the battery
should be replaced.

Refer to Part 11-1 which describes
in detail the procedure to be followed.

13. Check And Adjust Breaker
Point Dwell. If the contacts are ex-
cessively out of alignment, replace
the breaker point assembly. Do not
attempt to align used breaker points.
Install a new breaker point assembly
if necessary (Part 2-1).

Use a dwell meter only to check
the gap of used breaker points. The
roughness of used breaker points
makes an accurate gap reading or
setting with a feeler gauge impossible.
Check and set the contact dwell to
specification (Part 17) by following
the instructions of the meter manu-
facturer, Always clean used points
before adjusting.

14. Check And Adjust Spark Ad-
vance. Refer to the procedure in
Part 2-1.

After the spark advance has been
checked and adjusted, install the rotor
and position the distributor in the
block so that the rotor is aligned
with the mark previously scribed on

the distributor body, and the marks
on the body and engine block are in
alignment, Position the distributor re-
taining clamp and install the retaining
screw, Install the distributor cap. In-
sert each distributor wire in the
proper distributor cap socket. Be sure
the wires are forced all the way down
into their sockets. The No. 1 socket
is identified on the cap. Starting at
the No, 1 socket, install the wires in
the direction of distributor rotation
(clockwise) in the firing order. The
firing order is 1-3-3-6-2-4,

15. Perform a Spark Intensity Test
of Each Spark Plug Wire. Check the
spark intensity of one wire at a time.
Install a terminal adapter in the ter-
minal of the wire to be checked. Hold
the adapter approximately 34 inch
from the exhaust manifold and crank
the engine with a remote starter
switch, The spark should jump the
gap regularly.

16. Check Fuel Pump Pressure
And Capacity, Disconnect the fuel
line at the carburetor. Install a pres-
sure gauge (0-15 psi) and a petcock
on the carburetor fuel inlet line (Fig.
15). Vent the system, by opening the
petcock momentarily, prior to taking
a pressure reading. Operate the en-
gine at the specified rpm. After the
pressure has stabilized it should be
within 3.5-5.5 psi.

If the pressure is not to specifica-
tions, remove the fuel filter from the
system and take another pressure
reading.

If the pressure is within specifica-
tions with the fuel filter removed, the
fuel filter was restricted and a new
one should be installed,

If the pressure is not within speci-
fications with the fuel filter removed,
the fuel pump is defective.

Operate the engine at 500 rpm.
Open the petcock and expel the fuel
into a suitable container, Observe the
time required to expel one pint. It
should be 1 pint within 30 seconds.

WHILE ENGINE IS
WARMING-UP

Place the transmission selector
lever in neutral position and set the
parking brake. Start the engine and
operate it at 1200 rpm for 30 min-
utes to stabilize engine temperatures,
While the engine is warming up, per-
form the following operations:

17. Clean Carburetor Air Cleaner,
Direct clean compressed air against
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FIG. 15—Fuel Pump Pressure and Capacity Test

the element in the opposite direction
of normal air flow, that is, from the
inside of the filter out.

Clean the air cleaner body and
cover in cleaning solvent, then wipe
dry.

Do not install the air cleaner at
this time.

18. Inspect the Radiator, Hoses,
and Engine for Coolant Leaks. In-
spect the radiator hoses for cracks,
leaks, and a collapsed condition. In-
spect the radiator and engine for ex-
ternal leaks, .

Check for inte#nal leakage by
operating the engine at fast idle and
looking for the formation of bubbles
in the radiator. Oil in the radiator
may indicate leakage in the engine
block or a leak in the automatic trans-
mission oil cooler. Water formation
on the oil level dipstick could be an
indication of internal leakage.

19. Check and Adjust Ignition
Timing. Disconnect the distributor
vacuum line,

Connect the timing light high ten-
sion lead to the No. 1 spark plug and
the other two leads of the timing light
to the battery terminals. Do not punc-
ture the spark plug wire or moulded
cap.

Clean the dirt from the timing
marks and the notch on the pulley.
If necessary, chalk the proper mark
and the notch on the pulley to im-
prove legibility.

Operate the engine at idle speed.
The timing light should flash just as
the proper mark lines up with the
pointer indicating correct timing. The
operator's eye should be in line with
the center of the pulley and the tim-
ing pointer, The timing should be set

at 4° BTC on a car with a manual-
shift transmission or 2° BTC on a
car with an automatic transmission.

ENGINE OPERATING AT
NORMAL TEMPERATURE

20. Adjust Accelerator Pump Link
To Seasonal Position. Acceleration
requirements are satisfied by con-
trolling the quantity of fuel dis-
charged by the accelerating pump.

The pump stroke is controlled by
changing the position of the pump
link in the throttle lever (Fig. 16).
The inner hole (hole closest to the
throttle shaft) is for average or hot
weather operation. The outer hole is
for cold weather operation.

21. Check And Adjust Engine Idle
Speed. Final engine idle speed may be
varied to suit the conditions under
which the car is to be operated. Refer
to Fig. 17. On a car with an air con-

ACCELERATION PUMP STROKE
SUMMER —PUT ROD IN HOLE A
WINTER—PUT ROD IN HOLE B B1303-A

FIG. 16—Accelerating Pump
Stroke

ditioner, operate the air conditioner
for 20 minutes before setting the en-
gine idle speed.

On a car with a manual-shift
transmission, place the transmission
selector lever in neutral position.
Turn the idle speed stop screw in a
direction to obtain 500-525 rpm.
Open the throttle by hand and allow
it to close normally. Recheck the
engine idle speed.

On a car with an automatic trans-
mission, be sure the parking brake is
on.. Place the transmission selector
lever in drive range position. Check
the engine idle speed and adjust it to
475-500 rpm. Place the selector lever
in neutral, accelerate the engine and
let it return to idle, Place the selector
lever in drive range and check the
engine idle speed.

22, Check and Adjust Idle Fuel
Mixture (Refer to Fig. 17). Make the
initial mixture adjustment by turning
the needle in until it lightly touches
the seat, then back it off 1-1% turns.
Do not turn the needle against the
seat tight enough to groove the point.
If the needle is damaged it must be
replaced before a proper mixture ad-
justment can be obtained.

Turn the mixture needle in until
the engine begins to run rough from
the lean mixture, Turn the needle out
until the engine begins to “roll” from
the rich mixture, Then, turn the
needle in until the engine runs
smoothly. Always favor a slightly
rich mixture rather than a lean mix-
ture,

Check the engine idle speed.

IDLE FUEL MIXTURE
ADJUSTMENT

-,

ENGINE |DLE SPEED

23. Check And Adjust Anti-Stall
Dashpot Clearance—Fordomatic.
With the engine idle speed and mix-
ture properly adjusted, and the engine
at operating temperature, turn the
anti-stall dashpot adjustment screw in
or away from the dashpot plunger
(Fig. 18).
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ADJUSTING SCREW
— P ENNS "-'u‘ v

FIG. 18—Anti-Stall Dashpot
Adjustment

Hold the throttle in the closed
position. Depress the plunger with a
screw driver blade, Turn the adjust-
ment screw out (toward the plunger)
until a clearance of 0.060-0.090 inch
is obtained between the screw head
and the tip of the plunger.

24, Check And Adjust Valve
Lash. It is very important that the
valve lash be held to the correct speci-
fications because:

If the lash is set too close, the valve
will open too carly and close too late,
resulting in rough engine idle. Burn-
ing and warping of the valves will
occur also because the valves cannot
make firm contact with the seats long
enough to coolproperly. If the lash
is excessive, it will cause the valve to
open too late and close too early
causing valve bounce. In addition,
damage to the camshaft lobe is likely
because the tappet foot will not
follow the pattern of the camshaft
lobe causing a shock contact between
these two parts.

Be sure the engine is at normal
operating temperature before at-
tempting to set the valve lash.

With the engine idling, set the
valve lash (Fig. 19) using a step-type
feeler gauge only (“go" and “no go™),

STEP-TYPE FEELER GAUGE

FIG. 19—Valve Lash Adjustment

The final (hot) intake and exhaust
valve lash should be 0.016 inch.

To obtain the correct setting, use
a step-type feeler gauge of 0.015 inch
(“go") and 0.017 inch (“no go"). The
“go” step should enter, and the "no
go" step should not enter. The re-
sultant setting will be to the required
specification (0.016 inch).

ADDITIONAL TESTS
AND ADJUSTMENTS

CAMSHAFT LOBE LIFT

1. Remove the air cleaner and the
valve rocker arm cover.

Slide the rocker arm assembly
serving the camshaft lobe to be
checked to one side. Secure it in this
position. To remove the rocker arm
on cither end of the shaft, it will be
necessary to remove the retaining pin
and spring washer and slide the
rocker arm off the shaft.

2. Make sure the push rod is in the
tappet socket. Install a dial indicator
in such a manner as to have the
actuating point of the indicator in the
push rod socket and in the same
plane as the push rod movement
(Fig. 20).

3. Turnthecrankshaft pulley
slowly in the direction of rotation
until the tappet 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, then
continue to rotate the pulley slowly
until the push rod is in the fully raised
position.

5. Compare the total lift recorded
on the indicator with specifications.

6. To check the accuracy of the
original indicator reading, continue to
rotate the pulley until the indicator
reads zero.

7. Remove the dial indicator, Se-
cure the valve rocker arm. If an end
valve rocker arm was removed, slide
it into position on the shaft and install
the spring washer and retaining pin.
Perform a preliminary valve lash ad-
justment as necessary. Operate the
engine until normal operating tem-
perature has been reached. Check
and adjust the valve lash.

8. Install the wvalve rocker arm
cover and the air cleaner,

MANIFOLD VACUUM TEST

A manifold vacuum test aids in
determining the condition of an en-
gine and aiso in helping to locate the
cause of poor engine performance.
To test manifold vacuum:

PLACE INDICATOR TIP IN DIAL
CENTER OF PUSH ROD SOCKET INDICATOR

FIG. 20—Camshaft Lobe Lift

1. Operate the engine for a mini-
mum of 30 minutes at 1200 rpm.

2, Install an accurate, sensitive
vacuum gauge on the fuel pump end
of the manifold vacuum line.

3. Operate the engine at the rec-
ommended idle rpm.

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
compression, and Jeakage of the
carburetor 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 so as to
indicate that the trouble has been cor-
rected, It is important, therefore, that
each cause of an abnormal reading
be investigated and further tests con-
ducted where necessary in order to
arrive at the correct diagnosis of the
trouble.

Table 2 lists various types of read-
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,

PRELIMINARY (COLD)
VALVE LASH

If the valve rocker arm shaft as-
sembly has been removed and in-
stalled, it will be necessary to make a
preliminary (cold) valve lash adjust-
ment before starting the engine. If
the adjustment is made for an engine
tune-up, follow the final adjustment
procedure.

The cylinders are numbered from
front to rear, 1-2-3-4-5-6 and the
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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 or
valves,

Very low, Carburetor 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, cylinder head 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 ex-
haust 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,
carburetor gasket leak.

valves are arranged from front to
rear, E-I-I-E-I-E-E-I-E-I-I-E.

1. Turn all the valve adjusting
screws until interference is noted.
Check the torque required to turn
the screw further. If the torque re-
quired to turn a screw is less than 3
ft-Ibs (36 in-Ibs), try a new self-locking
adjusting screw. If this is still unsatis-
factory, replace the rocker arm and
adjusting screw.

2. Make two chalk marks on the
crankshaft pulley (Fig. 21), Space

the marks approximately 120° apart
so that with the timing mark, the
damper is divided into three equal
parts (120° represents 1/3 of the
distance around the damper circum-
ference).

3. Rotate the crankshaft until the
No. 1 piston is near TDC at the end
of the compression stroke, The No. 1
piston is on TDC at the end of the
compression stroke when both vailves
are closed and the timing mark on

STEP 1-SET NO. | PISTON ON T.0.C. AT
END OF COMPRESSION STROKE
ADJUST NO. 1 INTAKE & EXHAUST

STEP 4--ADJUST NO. 6 INTAKE & EXHAUST

D) 0.
5 INTAKE & 3 INTAKE 3
EXHAUST EXHAUST

STEP 5-.ADJUST NO. STEP 6-ADJUST NO,
2 INTAKE & 4 INTAKE &
EXHAUST EXMAUST

A1360-A

FIG. 21—Preliminary Valve Lash
Adjustment

the crankshaft pulley is in line with
the timing pointer.

4. Adjust the intake and exhaust
valve lash for No. 1 cylinder (Fig.
19). The preliminary (cold) intake
and exhaust valve lash is 0.016 inch.
Use a step-type feeler gauge (“go”
and “mo go”) to adjust the valves.

5. Repeat this procedure for the
remaining set of valves, turning the
crankshaft % turn at a time, in the
direction of rotation, while adjusting
the valves in the firing order sequence,

n ENGINE REMOVAL AND INSTALLATION

A typical enginc installation is
shown in Fig. 22,

REMOVAL

1. Remove the hood.

2. Prain the cooling system and
the crankcase.

3. Remove the air cleaner, Discon-
nect the battery ground cable at the
cylinder head. Disconnect the radia-
tor upper hose at the water outlet
housing and the radiator lower hose
at the water pump.

4. Remove the radiator. Remove
the drive belt, fan, and pulley.

5. Disconnect the heater hoses at
the water pump and the carburetor
spacer., Disconnect the generator

wires at the generator, the starter
cable at the starter, the accelerator
rod and the choke control cable at the
carburetor.

6. Disconnect the windshield wiper
vacuum hose at the vacuum pump.
Remove the fuel pump sediment
bowl, Disconnect the flexible fuel line
at the fuel tank line and plug the
fuel tank line,

7. Disconnect the coil primary
wire at the coil. Disconnect the oil
pressure and the water temperature
sending unit wires at the sending
units.

8. Remove the starter and dust
seal,

On a car with a manual-shift
transmission, disconnect the clutch

retracting spring. Disconnect the
clutch equalizer shaft and arm bracket
at the underbody rail and remove the
arm bracket and equalizer shaft,

9. Raise the car. Remove the fly-
wheel or converter housing upper re-
taining bolts through the access holes
in the underbody.

10. Disconnect the muffler inlet
pipe at the exhaust manifold, Discon-
nect the engine right and Jeft mount
at the underbody bracket. Remove
the flywheel or converter housing
cover.

On a car with a manual-shift trans-
mission, remove the fiywhee! housing
lower retaining bolts,

On a car with Fordomatic, discon-
nect the converter from the flywheel.



1-16 GROUP 1-—ENGINES AND EXHAUST SYSTEM

FIG. 22—Engine Installation

Remove the converter housing lower
retaining bolts.

11. Lower the car, Support the
transmission i flywheel or con-
verter housing with a jack.

12. Attach the engine lifting hook
(Fig. 23). Carefully lift the engine out
of the engine compartment. Install
the engine on a work stand (Fig. 24).

INSTALLATION

1. Install guide pins in the fiy-
wheel or converter housing bolt holes
in the rear of the engine. Place a new

gasket over the studs of the exhaust
manifold.

2. Carefully lower the engine into
the engine compartment,

3. Make sure the studs on the ex-
haust manifold are aligned with the
holes in the muffler inlet pipe and
the guide pins in the block engage
the holes in the flywheel housing,

On a car with Fordomatic, start
the converter pilot into the crank-
shaft,

On a car with a manual-shift trans-
mission, start the transmission main
drive gear into the clutch disc. It may
be necessary to adjust the position of
the transmission in relation to the en-
gine if the input shaft will not enter
the clutch disc. If the engine “hangs
up” after the shaft enters, turn the
crankshaft slowly (transmission in
gear) until the shaft splines mesh with
the clutch disc splines.

4. Remove the engine lifting
hooks. Install the flywheel or con-
verter housing upper retaining bolts.

5. Remove the jack from the
transmission, Raise the car,

6. Remove the guide pin and in-
stall the flywheel or converter hous-
ing lower retaining bolts.

On a car with Fordomatic, attach
the converter to the flywheel and

tighten the retaining nuts to specifi-
cations.

7. Install the flywheel or converter
housing dust cover.

On a car with a manual-shift trans-
mission, install the clutch equalizer
shaft and arm bracket. Connect the
clutch retracting spring.

8. Install the engine left and right
mount to the underbody bracket. In-
stall the sediment bowl on the fuel
pump.

9. Remove the plug from the fuel
tank line and connect the flexible fuel
line to the fuel tank line. Install the
exhaust manifold to muffler inlet pipe
retaining lockwashers and nuts,

10. Lower the car. Connect the
oil pressure and the engine tempera-
ture sending unit wires. Connect the
coil primary wire. Connect the wind-
shield wiper vacuum hose to the vac-
uum pump. Connect the accelerator
rod. Connect and adjust the choke
control cable.

11. Install the starter motor and
dust seal. Connect the starter cable.
Connect the generator wires. Con-
nect the heater hose at the water
pump and carburetor spacer. Con-
nect the battery ground cable.

12, Install the pulley, fan, and
drive beit. Adjust the drive belt ten-
sion. Install the radiator. Connect
the radiator upper and lower hoses.
Fill and bleed the cooling system. Fill
the crankcase with the proper grade
and quantity of engine oil,

13. Install and adjust the hood.

14. Operate the engine at fast idle
and check all gaskets and hose con-
nections for leaks.

On a car with Fordomatic, adjust
the transmission control linkage.

15, Install the air cleaner.

Tool~T527-6005-CJD (SPUNED SHAFT)
Tool—T52T-6005-KJD (K SHAFT

Tool-6001-FBA Al1364.8

FIG. 24 —Engine Work Stand
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a IN-CHASSIS REPAIR OPERATIONS

ENGINE FRONT SUPPORT

The engine front support is shown
in Fig. 25.

1. Remove the engine support to
underbody nuts. The nuts must be
removed from both supports so that
the engine can be raised.

2. Raise the engine slightly with a
jack and a wood block placed under
the oil pan.

3. Remove the engine support to
engine bolts. Remove the support,

4. Place the engine support into
position, Install the support to engine
bolts.

5. Lower the jack and guide the
support studs through the holes in
the underbody, Remove the jack and
wood block.

6. Install the support to under-
body nuts and lockwashers.

A1365-A

FIG. 25—Engine Front Support

ENGINE REAR SUPPORTS

The engine rear supports are shown
in Fig. 26,

Car

1. Remove the support assembly
to underbody bolts. Remove the sup-
port assembly to insulator bolts and
remove the support assembly.

2. Remove the insulator to exten-
sion housing bolt and remove the
insulator.

3. Install the insulator assembly
on the support assembly.

4. Place the assembly in position
and install the support assembly to
underbody lockwashers and bolts.

5. Install the insulator to exten-
sion housing lockwasher and bolt.

FIG. 26 —Engine Rear Support

Station Wagons and Ranchero

1. On a model with a manual-shift
transmission, drain the transmission.

2. Remove the insulator nuts and
washers.

3. Support the transmission with a
floor jack and remove the cross mem-
ber bolts. Remove the cross member
and the insulators.

4. Remove the engine support
bolts and lockwashers. Remove the
support.

5. Position the engine support and
install the bolts and lockwashers.

6. Place the insulators in the cross
member mounting holes. Position the
cross member to the underbody and
install the bolts.

7. Make sure the insulators are
seated properly on the cross member,
and then install the washers and nuts.

On a model with a manual-shift
transmission, fill the transmission.

EXHAUST MANIFOLD

REMOVAL

1. Remove the air cleaner. Dis-
connect the muffler inlet pipe from
the exhaust manifold.

2. Bend the exhaust manifold re-
taining bolt lock tabs back and re-
move the retaining bolts. Remove the
exhaust manifold.

INSTALLATION

1. Place a new exhaust manifold
to muffler inlet pipe gasket over the
studs of the exhaust manifold.

2. Place the exhaust manifold into
position on the muffler inlet pipe and
against the block. Install the exhaust

.ﬂAIION WAGONS

AND RANCHERO A1440-A

manifold to block retaining bolts and
tab washers, Torque the retaining
bolts to 24-30 ft-lbs. Lock the bolts
by bending one tab of the washer
over a flat on the bolt,

3. Install the muffler inlet pipe to
exhaust manifold lockwashers and
nuts, Torque the nuts to 24-30 ft-Ibs.
Install the air cleaner.

CLEANING AND INSPECTION

Scrape the old gasket material
from the flanges of the muffier inlet
pipe and from the exhaust manifold
inlet pipe flange. Inspect the manifold
for cracks, leaks, or other defects that
would make it unfit for further
service,

REGULATOR VALVE—POSITIVE
CRANKCASE VENTILATION
SYSTEM

REMOVAL

1. Remove the crankcase ventila-
tion exhaust tube by disconnecting
the exhaust tube from the crankcase
ventilation outlet and from the regu-
lator valve assembly (Fig. 27).

A1463-A

FIG. 27—Regulator Valve and
Exhavst Tube
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2. Remove the regulator valve as-
sembly from the fitting in the car-
buretor spacer.

INSTALLATION

1. Install the regulator valve as-
sembly in the carburetor spacer.

2. Connect the exhaust tube to the

regulator valve assembly and to the
crankcase ventilation outlet.

REGULATOR VALVE DISASSEMBLY

Place the large hex end of the
regulator valve body- in a vise. Re-
move the connector, valve, and spring.

g.—— SPRING
ﬁ‘_ -

CONNECTOR

Al1465-A

FIG. 28—Regulator Valve
Assembly

CLEANING

Clean the valve parts and tubing in
clean carburetor solvent and dry 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 inside

the regulator valve body (Fig. 28).

Install the regulator valve connector.

VALVE ROCKER ARM
SHAFT ASSEMBLY

REMOVAL

1. Operate the engine until normal
operating temperature has been
reached. Remove the valve rocker
arm cover and discard the gasket.

2. Loosen all the valve rocker arm
adjusting screws two turns at a time
in sequence, to remove the valve
spring load from the rocker arms. Re-

AT375-A

FIG. 29—valve Rocker Arm
Shaft Removal

move the valve rocker arm shaft
assembly (Fig. 29).

INSTALLATION

1. Apply Lubriplate to both ends
of the push rods and to the valve stem
tip.

2. Position the valve rocker arm
shaft assembly on the head.

3. Tighten all the valve rocker arm
shaft retaining bolts two turns at a
time in sequence. Torque the bolts to
30-35 ft-Ibs.

4. Perform a preliminary valve
lash adjustment (page 1-14).

5. Clean the vaive rocker arm
cover. Coat one side of a new valve
rocker arm cover gasket with oil re-
sistant sealer. Lay the cemented side
of the gasket in place in the cover
(Fig. 30). Install the cover, making
sure that the gasket seats evenly
around the head. The cover is tight-
ened in two steps. First torque the
retaining bolts to 3-5 ft-lbs. Two
minutes after the initial tightening,
torque the bolts to the same specifica-
tion.

DISASSEMBLY

1. Remove the pin and spring
washer from each end of the valve
rocker arm shaft.

2. Slide the valve rocker arms,
springs, and supports off the shaft. Be
sure to identify the parts,

3. If it is necessary to remove the
plugs from each end of the shaft,
drill or pierce the plug on one end.
Use a steel rod to knock out the plug
on the opposite end. Working from
the open end, knock out the remain-
ing plug.

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 check-

A1376-A

FIG. 30—Valve Rocker Arm Cover
Gasket Installation

ing 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 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 mot attempt to
true this surface by grinding.

ASSEMBLY

1. Lubricate all parts with engine
oil. Apply Lubriplate to the valve and
push rod ends of the rocker arm.

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 shaft.

3. Install the spring washer and
pin on one end of the shaft.

4. Install the valve rocker arms,
supports, and springs in the order
shown in Fig. 31. Be sure the oil holes
in the shaft are facing downward.
Complete the assembly by installing
the remaining spring washer and pin.

CYLINDER HEAD AND VALVES

CYLINDER HEAD REMOVAL

1. Operate the engine until normal
operating temperature has been
reached. Drain the cooling system.
Remove the air cleaner. Disconnect
the battery cable at the cylinder head.

2. Disconnect the muffler inlet
pipe at the exhaust manifoid. Pull the
muffler inlet pipe down. Remove the
gasket,

3. Disconnect the accelerator rod
retracting spring. Disconnect the
choke control cable and the acceler-
ator rod at the carburetor.

4. Disconnect the fuel inlet line
and the distributor vacuum line at
the carburetor. Disconnect the vac-
uum line at the carburetor spacer,

5. Disconnect the carburetor
spacer outlet line at the spacer. Dis-
connect the radiator upper hose at
the coolant outlet elbow. Disconnect
the heater hoses at the water pump
and at the cylinder head.

6. Disconnect the distributor vac-
uum line at the distributor. Discon-
nect the carburetor fuel inlet line
and the vacuum line at the fuel pump.
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ROCKER ARM

RETAINING BOLY
WASHER
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FIG. 31 —Valve Rocker Arm Shaft Assembly

Remove the three lines as an assem-
bly.

On an engine with positive crank-
case ventilation, disconnect the ex-
haust tube at the regulator valve and
crankcase outlet. Remove the regula-
tor valve, Disconnect the vacuum line
at the regulator valve fitting and fuel
pump.

7. Disconnect the spark plug wires
at the spark plugs and the tempera-
ture sending unit wire at the sending
unit.

8. Remove the valve rocker arm
cover,

9. Remove the valve rocker arm
shaft assembly. Rgmove the valve
push rods in sequence (Fig. 32).

Ala‘?-&

FIG. 32—Vvalve Push Rod Removal

10. Remove one cylinder head bolt
from®acnsend of the head at oppo-
site cofgrs and install the cylinder
head guide studs (Fig. 33). Remove
the remaining cylinder head bolts and
‘remove the cylinder head. Do not pry
between the cylinder head and block
as the gasket surfaces may become
damaged.

7/16"-14x6" BOLT. CUT OFF HEAD, TAPER
END AND SLOT FOR SCREWDRIVER,

PV ORE PERTE D B
RN AR 21 368 A
FIG. 33—Cylinder Head Guide
Studs

CYLINDER HEAD INSTALLATION

1. Clean the head and block gas-
ket surfaces, If the cylinder head was
removed for a gasket change, check
the flatness of the cylinder head and
block.

2. Apply cylinder head gasket
sedler to both sides of a new gasket.
Use the brush furnished to spread the
sealer evenly over the entire gasket
surface. Position the gasket over the
guide studs on the cylinder block.

3. Install a new gasket on the
flange of the muffler inlet pipe.

4. Lift the cylinder head over the
guides and slide it down carefully,
guiding the exhaust manifold studs
into the muffler inlet pipe.

5. Coat the threads of the end
bolts for the right side of the cylinder
head with a small amount of water
resistant sealer. Install, but do not
tighten, two bolts at opposite ends of
the head to hold the head and gasket
in position. Remove the guides, then
install the remaining bolts.

6. The cylinder head bolts -are
tightened in three progressive steps.
Torque all the bolts in sequence (Fig.
34) to 55 ft-lbs, then to 65 ft-lbs,

and finally to 75 ft-Ibs. After the cyl--

inder head bolts have been tightened
to specifications, the bolts should not
be disturbed.

(c'_' e 9P 0O TP P
&o»———-o~.¢~ «o-—) owoﬁ-- c A
M /\

00O 2

(280811

A1369-A

FIG. 34 —Cylinder Head Bolt
Tightening Sequence
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7. Apply Lubriplate to both ends
of the push rods. Install the push rods
in their original bores, positioning the
lower end of the rods into the tappet
sockets. Apply Lubriplate to the
valve stem tips and to the rocker
arm pads.

8. Install the valve rocker arm
shaft assembly following steps 2 and
3 under “Valve Rocker Arm Shaft
Installation.”

9. Perform a preliminary (cold)
valve lash adjustment (page 1-14).

10. Install the muffler inlet pipe
lockwashers and retaining nuts,

11. Connect the radiator upper
hose at the coolant outlet elbow. Con-
nect the heater inlet and outlet hoses
at the water pump. Connect the car-
buretor spacer outlet line at the
spacer,

12, Position the distributor vacu-
um line, the carburetor fuel inlet line,
and the vacuum line on the engine.
Connect the fuel inlet line and the
distributor vacuum line at the car-
buretor. Connect the vacuum line at
the carburetor spacer. Connect the
battery cable to the cylinder head.

On an engine with positive crank-
case ventilation, position and connect
the vacuum line at the regulator valve
fitting and fuel pump, Clean the regu-
lator valve parts, exhaust tube, and
rubber hose connections. Install the
regulator valve. Position and connect
the exhaust tube at the regulator
valve and crankcase outlet.

13. Connect the accelerator rod
retracting spring. Connect the choke
control cable and the accelerator rod
at the carburetor. Adjust the choke
control cable.

14.- Connect the distributor vacu-
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um line at the distributor. Connect
the carburetor fuel inlet line at the
fuel filter and the intake manifold
vacuum line at the fuel pump.

15. Connect the temperature send-
ing unit wire at the sending unit. Con-
nect the spark plug wires. Be sure the
wires are forced all the way down into
their sockets.

16. Fill and bleed the cooling
system. Start the engifie and operate
it for a minimum of 30 minutes at
1200 rpm to stabilize engine temper-
atures. Check for coolant and oil
leaks. Adjust the engine idle speed
and the idle fuel mixture. Check the
valve lash with the engine idling and
adjust the lash if necessary using a
step-type gauge (Page 1-14).

17, Install the valve rocker arm
cover following step 5 under “Valve
Rocker Arm Installation” on page
1-18. Install the air cleaner,

CYLINDER HEAD DISASSEMBLY

1. Install the cylinder head hold-
ing fixtures (Fig. 35). Remove de-
posits from the combustion chambers
and valve heads with a scraper and a
wire brush before removing the
valves. Be careful not to scratch the
cylinder head gasket surface.

Tool—-T60K-6085-A

Al1386-8

FIG. 35—Cylinder Head Holding
Fixtures

2. Compress the valve springs
(Fig. 36). Remove the valve retainer
locks and release the spring.

3. Remove the sleeve, spring re-
tainer, stem seal, and valve, Discard
the valve stem seals. Identify all valve
parts.

CYLINDER HEAD CLEANING

After the valves are removed, clean
the valve guide bores with a valve
guide cleaning tool. Use cleaning sol-
vent to remove dirt, grease, and other
deposits,

Tool—~6513.FE

FIG. 36 —Compressing Valve
Spring

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. Re-
move all burrs or scratches with an
oil stone.

CYLINDER HEAD INSPECTION

Cylinder Head Flatness, Check the
flatness of the cylinder head gasket
surface (Fig. 37).

@) CHECK DIAGONALLY
CHECK ACROSS CENTER
A1399-A

FIG. 37—Cylinder Head Flatness

Valve Seat Runout. Check the
valve seat runout with an accurate
gauge (Fig. 38). Follow the instruc-
tions of the gauge manufacturer,

Valve Seat Width., Measure the
valve seat width (Fig. 39).

Reaming Valve Guides, If it be-
comes necessary to ream a valve
guide (Fig. 40) to install a valve with
an oversize stem, a reaming kit is
available which contains the follow-
ing reamer and pilot combinations: a
0.003-inch O.S. reamer with a stand-
ard diameter pilot, a 0.015-inch O.S.
reamer with a 0.003-inch O.S. pilot,
and a 0,030-inch reamer with a 0.015-
inch O.S. pilot.

When going from a standard size
valve to an oversize valve, always
use the reamers in sequence. Always

DI S A1400-A

FIG. 3élVdve Seat Runout

Tool-T60K-6085.-A

Al1402-A

FIG. 40—Reaming Valve Guides
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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 refacing of the valve
face so the finished seat will match
the valve face and be centered. This
is important so that the valve and seat
will have a good compression tight fit.
Be sure that the refacer grinding
wheels are properly dressed.

Grind the valve seats to a true 45°
angle (Fig. 41). Remove anly 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. 39). 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 scat to reduce the
width to specifications (Fig. 41).

TO REMOVE
STOCK FROM
BOTTOM OF SEAT,

TO REMOVE STOCK
FROM TOP OF SEAT,
USE 307 WHERL

FIG. 41 —Valve Sedt Refacing

Use a 30° angle grinding wheel
to remove stock from the top of the
seats (raise the seats) and use a 60°
angle wheel to remove stock from the
bottom of the seats (lower the seats).

The finished valve seat should con-
tact the approximate center of the
valve face. It is good practice to de-
termine where the valve seat contacts
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 transferred to
the center of the valve face, the con-
tact is satisfactory. If the blue is trans-
ferred 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. The critical inspec-
tion points and tolerances of the
valves are illustrated in Fig. 42,

CHECK FOR
BENT STEM

DO NCT REMOVE
MORE THAN 0010

INCH DIAMETER
FOR
DIMENSIONS
REFER TO
VALVE SPECIFICATIONS
FACE
VALVE SEAT
ANGLE

Ya' MINIMUM

A1010-A
FIG. 42—critical Valve Tolerances

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 or scores.
Check the valve head for signs of
burning or erosion, warpage, and
cracking, Defects, such as minor pits,
grooves, etc., may be removed. Dis-
card valves that are severely dam-
aged.

Inspect the valve springs, valve
spring retainers, locks, and sleeves
for defects. Discard any defective

parts,

INSPECTION

Valve Face Runout. Check the
valve face runout (Fig. 43). It should
not exceed the wear limit.

ATOT1-A

HG 43-Vole ;c?e Runout

Valve Stem Clearance. Check the
valve stem to valve guide clearance of
cach valve in its respective valve
guide with the tool shown in Fig. 44
or its equivalent.

If the clearance exceeds the wear
limit, try a new valve.

Valve Spring Pressure. Check the
spring for proper pressure (Fig. 45).
Weak valve springs cause poor engine

; Tool-6505-G uoa-l
FIG. 44—valve Stem Clearance
performance; therefore, if the pres-

sure of any spring approaches the
wear limit, replace the spring.

Valve
Spring Tester

PRESSURE
READING

- . ATO13-A

FIG. 45—Valve Spring Pressure

Valve Spring Squareness. Check
each spring for squareness using a
steel square and a surface plate (Fig.
46). 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

NOT MORE
THAN 14"

Al1074-A

FIG. 46—Valve Spring Squareness
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the square, If the spring is out of
square more than ¥4 inch, replace it.

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.

If the valve face runout is excessive
and/or to remove pits and grooves,
reface the valves to a true 44° angle,
Remove only enough stock to cor-
rect the runout or to clean up the
pits and grooves. If the edge of the
valve head is less than Y= inch
after grinding, replace the valve as
the valve will run too hot in the
engine.

SELECT FITTING VALVES

If the valve stem to valve guide
clearance exceeds the wear limit,
ream the valve guide for the next
oversize valve stem, Valves with over-
size stem diameters of 0.003, 0.015,
and 0.030 inch are available for
service. Refer to “Reaming Valve
Guides" on page 1-20.

CYLINDER HEAD ASSEMBLY

1. Lubricate the valve guides and
valve stems with engine oil. Apply
Lubriplate to the tip of the valve
stems.

2. Install each valve (Fig. 47) in
the valve guide from which it was

LOCKS
SLEEVE \‘,
RETAINER \f,gy

VALVE
SPRING
[« 18 .'rEA\
EXHAUST a \
VALVE
DAMPER COIL
TO THE
BOTTOM
INTAKE
g VALVE
A1388-8

FIG. 47 —Valve Assembly

removed or to which it was fitted.
Install a new stem seal on the valve.

3. Install the valve spring assem-
bly over the valve, Be sure the dam-
per coil is down. Install the spring re-
tainer and sleeve.

4. Compress the spring and install
the retainer locks (Fig. 36).

5. Measure the assembled height
of the valve spring from the surface
of the cylinder head spring pad to the
underside of the spring retainer with
dividers (Fig. 48).

Ll X —
SURFACE OF
SPRING PAD AY1389-A

FIG. 48—Valve Spring Assembled
Height

6. Check the dividers against a
scale, If the assembled height is
greater than 13%, inches, install the
necessary 0.030-inch thick spacer(s)
between the cylinder head spring pad
and the valve spring to bring the as-
sembled height to the recommended
dimension of 1%4-1%%. inches, Do
not install spacers unless necessary.
Use of spacers in excess of recom-
mendations will result in overstress-
ing the valve springs and overload-
ing the camshaft lobes which could

lead to spring breakage and worn
camshaft lobes.

UNDERSIDE OF
SPRING RETAINER

VALVE STEM SEAL
REPLACEMENT

1. Operate the engine until normal
operating temperature has been
reached. Remove the air cleaner and
the valve rocker arm cover. Remove
the applicable spark plug.

2. Crank the engine until the ap-
plicable cylinder is on TDC after the
compression stroke. Be sure that both
valves are closed,

3. Loosen the valve rocker arm ad-
justing screw to remove the valve
spring load. Remove the valve push
rod.

Tool—K-D 915

SECURE ROCKER ARM

Al 4 A
FIG. 43—Compressing Valve
Spring

AIR LINE

4. Install an air line with an adap-
ter in the spark plug hole.

§. Push the rocker arm to one side
and secure it in this position (Fig. 49).
To move the rocker arm on either end
of the shaft, it will be necessary to
remove the retaining pin and spring
washer and slide the rocker arm off
the shaft.

6. Turn on the air supply. Using
the valve spring compression tool
shown in Fig. 49, compress the valve
and remove the valve spring retainer
locks, the sleeve, spring retainer, and
the valve spring.

7. Remove the valve stem seal
(Fig. 50).

8. Install a new valve stem seal
Place the spring in position over the
valve. Be sure the damper coil is
down, Install the spring retainer and
sleeve. Compress the valve spring and
install the valve spring retainer locks.

A1462-A

Air Line

FIG. 50—Vvalve Stem Seal
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9. Apply Lubriplate to both ends
of the push rod, the valve and push
rod end of the rocker arm, and the
valve stem tip. Install the push rod
making sure the lower end of the rod
is positioned in the tappet push rod
cup,

10. Remove the wire securing the
valve rocker arm and slide the rocker
arm into position. If an end valve
rocker arm was removed, slide it into
position on the shaft and install the
spring washer and retaining pin. Turn
off the air and remove the air line and
adapter. Install the spark plug and
spark plug wire.

11. Perform a preliminary valve
lash on the applicable valve. Operate
the engine until normal operating
temperature has been reached and
perform a final valve lash adjustment.

12. Install the valve rocker arm
cover following step 5 under “Valve
Rocker Arm Installation” on page
1-18. Install the air cleaner.

CYLINDER FRONT COVER
AND TIMING CHAIN

REMOVAL

1. Drain the cooling system and
the crankcase. Disconnect the radi-
ator upper hose at the coolant outlet
elbow and the radiator lower hose at
the water pump,

2. Remove the radiator. Remove
the drive belt, fan and pulley, and the
crankshaft pulley,

3. Remove the cylinder front cover
and gasket (the crankcase ventilation
tube bracket is retained by one cylin-
der front cover bolt). Remove the
crankshaft front oil slinger.

4. Establish a reference point on
the block and measure from this
point to the chain. Rotate the crank-
shaft in the opposite direction to take
up the slack on the right side of the
chain. Force the left side of the chain
out with the fingers and measure the
distance between the reference point
and the chain. The deflection is the

TIMING MARKS A1370-B

FIG. 51 —Aligning Timing Marks

A1371-A

FIG. 52—Timing Chain and
Sprockets Removal

difference between the two measure-
ments. If the deflection exceeds %4
inch, replace the timing chain and
sprockets.

5. Crank the engine until the tim-
ing marks are aligned as shown in
Fig. 51. Remove the camshaft
sprocket retaining bolt and washer.
Slide both sprockets and timing chain
forward and remove them as an as-
sembly (Fig. 52).

6. Remove the oil pan and related
parts (page 1-31).

INSTALLATION

1. Position the sprockets and tim-
ing chain on the camshaft and crank-
shaft. Be sure the timing marks on the
sprockets and chain are positioned as
shown in Fig. 51. Install the cam-
shaft sprocket cap screw and washer.
Install the oil slinger so that the tim-
ing pointer on the slinger is aligned
with the camshaft timing mark.

2. Clean the cylinder front cover
and the gasket surface of the cylinder
block. Apply sealer to a new cylinder
front cover gasket and position the
gasket on the cylinder front cover.
Install the cylinder front cover using
the tool shown in Fig. 53 (the crank-
case ventilation tube bracket is re-
tained by one cylinder front cover
bolt). Torque the retaining bolts to

FIG. 53—Cylinder Front Cover
Alignment

6-9 ft-1bs, Install the crankshaft pul-
ley.

3. Install the oil pan and related
parts (page 1-31),

4. Install the fan, pulley, and drive
belt. Adjust the drive belt.

5. Install the radiator. Connect the
radiator upper and lower hoses.

6. Fill and bleed the cooling sys-
tem. Fill the crankcase with the
proper quantity and grade of engine
oil.

7. Start the engine and check the
ignition timing. Adjust the ignition
timing if necessary. Operate the en-
gine at fast idle and check all hose
connections and gaskets for leaks,

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

FRONT OIL SEAL REPLACEMENT

1. Drive out the old seal with a pin
punch. Clean out the recess in the
cover.

2. Coat a new seal with grease and
install the seal (Fig. 54). Drive the
seal in until it is fully seated in the
recess. Check the seal after installa-
tion to be sure the spring is properly
positioned in the seal,

CAMSHAFT

The camshaft and related parts are
shown in Fig. 55.

Tool—T53L-200-A

"~ A1459.A

FIG. 54 —Crankshaft Front Oil
Seal Replacement
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CAMSHAFT REAR BEARING
BORE PLUG

FIG. 55—Camshaft and Related Parts

REMOVAL

1. Drain the cooling system and
the crankcase. Remove the air clean-
er. Disconnect the battery cable at
the cylinder head,

2. Disconnect the radiator hoses at
the coolant outlet elbow and the water
pump. Remove the radiator, Remove
the grille,

3. Disconnect the accelerator rod
retracting spring, Disconnect the
choke control cable and the acceler-
ator rod at the carburetor.

4. Disconnect the fuel inlet line
and the distributor vacuum line at the
carburctor. Disconnect the vacuum
line at the carburetor spacer,

§. Disconnect the carburetor spac-
er outlet line at the carburetor spacer,
Disconnect the heater hose at the
water pump and at the cylinder head.

6. Disconnect the muffler inlet pipe
at the exhaust manifold. Pull the
muffler inlet pipe down. Remove the
gasket.

7. Disconnect the distributor vacu-
um line at the distributor. Disconnect
the carburetor fuel inlet line and the
vacuum line at the fuel pump. Re-
move the three lines as an assembly.
Disconnect the windshield wiper vac-
uum line at the fuel pump.

On an engine with positive crank-
case ventilation, disconnect the ex-
haust tube at the regulator valve and
crankcase outlet. Remove the regula-
tor valve. Disconnect the vacuum line
at the regulator valve fitting and fuel
pump.

8. Disconnect the spark plug wires
at the spark plugs and the coil high
tension lead at the coil. Remove the
distributor cap and spark plug wires
as an assembly, Disconnect the pri-
mary wire at the coil and remove it
from the retaining clip on the cylin-
der head.

9. Disconnect the engine tempera-
ture sending unit wire at the sending
unit. Disconnect the flexible fuel line
at the fuel tank line and plug the line.
Remove the distributor, the fuel
pump, and the oil filter.

CAMSHAFT

THRUST ~ WASHER

PLATE
(e 8 M =3
-g
TIMING CHAIN AND

CAMSHAFT SPROCKET A1395.8

10. Remove the valve rocker arm
cover, Follow steps 9 and 10 under
“Cylinder Head Removal” (page
1-19) and remove the cylinder head.

11. Using a magnet, remove the
tappets and keep them in order so
that they can be installed in their
original location (Fig. 56).

12, Remove the drive belt, fan and
pulley, and the crankshaft pulley.

13. Remove the oil level dipstick.
Remove the oil pan (page 1-31). Re-
move the oil pump and inlet tube
assembly.

14. Remove the cylinder front
cover and gasket (the crankcase ven-
tilation tube bracket is retained by
one cylinder front cover bolt).

15. Push the camshaft toward the
rear of the engine. Install a dial indi-
cator so that the indicator point is on
the camshaft sprocket cap screw
(Fig. 57). Zero the dial indicator.
Position a large screw driver between
the camshaft sprocket and the block.
Pull the camshaft forward and re-
lease it, Compare the dial indicator
reading with specifications, If the
end play is excessive, replace the
thrust plate.

16. Remove the dial indicator. Re-
move the timing chain and sprockets
following steps 4 and 5 under “Cylin-
der Front Cover and Timing Chain
Removal” on page 1-23.

17. Remove the camshaft thrust
plate, Carefully remove the camshaft
by pulling it toward the front of the
engine. Use caution to avoid damag-
ing the journals and lobes.

Moget A1373-A
FIG. 56—Valve Tappet Removal

. A 213744

FIG. 57—Camshatt End Play
INSTALLATION

1. Oil the camshaft and apply
Lubriplate to all the camshaft lobes.
Carefully slide the camshaft through
the bearings.

2, Install the thrust plate and
torque the retaining serews to 12-15
ft-lbs. Replace the crankshaft front
oil seal (page 1-23).

3. Follow steps | and 2 under
“Cylinder Front Cover and Timing
Chain Installation” (page 1-23) and
install the sprockets and timing chain,
oil slinger, the cylinder front cover,
and the crankshaft puliey.

4. Clean the oil pump inlet tube
screen, and the oil pan and block
gasket surfaces. Install the oil pump
inlet tube, oil pump, and the oil pan
and related parts (page 1-31). Install
the oil level dipstick.

5. Install the fan and fan pulley,
and drive belt. Adjust the belt ten-
sion, Install the radiator and the
grille.

6. Dip the tappet foot in Lubri-
plate. Coat the remainder of each
valve tappet with engine oil. Install
the tappets in their original bores.

7. Install the cylinder head, push
rods, and the valve rocker arm shaft
assembly (including a preliminary
valve lash adjustment) by following
steps 1 through 9 under “Cylinder
Head Installation™ (page 1-19).

8. Using a new gasket, install the
fuel pump and connect the flexible
fuel line. Install the oil filter.

9. Position the distributor in the
block with the rotor at the No. |
firing position and the breaker points
open. Install the distributor hold down
clamp.

10. Connect the engine tempera-
ture sending unit wire. Connect the
coil primary wire. Install the distribu-
tor cap. Connect the spark plug wires
and the coil high tension lead.
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11, Install the distributor vac-
uum line, the carburetor fuel inlet
line, and the vacuum line. Connect
the windshield vacuum line.

On an engine with positive crank-
case ventilation, position and connect
the vacuum line at the regulator valve
fitting and fuel pump. Clean the regu-
lator valve parts, exhaust tube, and
rubber hose connections: Install the
regulator valve, Position and connect
the exhaust tube at the regulator
valve and crankcase outlet.

12. Using a new gasket, install the
muffler inlet pipe, lockwashers, and
retaining nuts.

13. Connect the radiator upper
and lower hoses. Connect the heater
hoses at the water pump and the cool-
ant outlet elbow. Connect the carbu-
retor spacer hose at the carburetor
spacer.

14. Connect the accelerator rod
retracting spring. Connect the choke
control cable and the accelerator rod
at the carburetor. Adjust the choke
control cable. Connect the battery
cable at the cylinder head.

15. Fill and bleed the cooling sys-
tem. Fill the crankcase.

16. Start the engine and check
and adjust the ignition timing, Op-
erate the engine for 2 minimum of 30
minutes at 1200 rpm to stabilize en-
gine temperatures. Gheck for coolant
and oil leaks. Adjust the engine idle
speed and the idie fuel mixture.
Check the valve lash with the engine
idling and adjust the lash if necessary
using a step-type gauge (page 1-14),

On a car with Fordomatic, adjust
the transmission control linkage.

17. Install the valve rocker arm
cover following step 5 under “Valve
Rocker Arm Installation” on page
1-18, Install the air cleaner,

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 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 be
accurately checked only with the
camshaft installed in the engine. Re-
fer to “"Camshaft Lobe Lift" (page
1-14),

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. On a car with a manual-shift
transmission, slide the transmission to
the rear and remove the clutch pres-
sure plate and disc following the pro-
cedure in Part 5-1.

On a car with Fordomatic, remove
the transmission and converter hous-
ing following the procedure in Part
6-4,

2. Remove the flywheel retaining
bolts and remove the flywheel.

3. Drill a ¥-inch hole in the cam-
shaft rear bearing bore plug and use
tool TS8L-101-A to remove the plug.

4. Ciean 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. 88).

6. Install the flywheel,

On a car with a manual-shift trans-
mission, install the clutch pressure
plate and disc and install the trans-
mission following the procedure in
Part 5-1.

On a car with Fordomatic, install
the transmission and converter hous-
ing following the procedure in Part
6-4,

VALVE TAPPET REPLACEMENT

1. Remove the cylinder head and
related parts following the procedure
under “Cylinder Head Removal”
(page 1-18).

2. Using a magnet, remove and in-
stall one tappet at a time (Fig. 56).
Apply Lubriplate to each tappet foot
and coat the remainder of the tappet
with engine oil before installation.

3. After the tappets are installed,
install the cylinder head and related
parts following the procedure under
“Cylinder Head Installation” (page
1-19).

CRANKSHAFT LOWER REAR
OIL SEAL REPLACEMENTY

The upper oil seal in the block
cannot be replaced with the crank-
shaft installed. To replace the lower
rear oil seal:

1. Remove the oil pan and related
parts {page 1-31).

A1380-B

FIG. 58—Seal To Rear Bearing
Cap Installation

2. Remove the rear main bearing
cap. Remove and discard the rear
seal.

3. Clean the rear journal oil seal
groove, Install a new rear journal oil
seal in the rear main bearing cap
(Fig. 58). After installation, cut the
ends of the seals flush.

4. Apply a thin coating of oil resis-
tant sealer to the rear main bearing
cap at the rear of the top mating sur-
face (Fig. 58). Do not apply sealer to
the area forward of the oil slinger
groove, Install the rear main bearing
cap, Torque the cap bolts to 65-75
ft-lbs.

5. Install the oil pan and related
parts (page 1-31),

MAIN AND CONNECTING
ROD BEARING REPLACEMENT

The main and connecting rod bear-
ing inserts are selective fit. Do not file
or lap bearing caps or use bearing
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
1. Drain the crankcase. Remove
the oil level dipstick. Remove the oil
pan and related parts (page 1-31).
2. Remove the oil pump inlet tube
assembly and the oil pump (page
1-32).
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3. Replace one bearing at a time,
leaving the other bearings securely
fastened. Remove the: main bearing
cap to which new bearings are to be
installed.

4. Insert the upper bearing re-
moval tool (tool 6331) in the oil hole
in the crankshaft.

5. Rotate the crankshaft in the di-
rection of engine rotation to force the
bearing out of the block.

to first try to obtain the proper clear-
ance with two blue bearing halves.

7. To install the upper main bear-
ing, place the plain end of the bearing
over the shaft on the locking tang
side of the block. Using tool 6331 in
the oil hole in the crankshaft, rotate
the crankshaft in the opposite direc-
tion of engine rotation until the bear-
ing seats itself. Remove the tool.

8. Replace the cap bearing.

9. Support the crankshaft so that
its weight will not compress the Plas-
tigage and provide an erroneous
reading. Position a jack so that it will
bear against the counterweight ad-
joining the bearing which is being
checked.

10. Place a piece of Plastigage on
the bearing surface the full width of
the bearing cap and about % inch off
center (Fig. 59).

11. Install the cap and torque the
bolts to 65-75 ft1bs. Do not tumn the
crankshaft while the Plastigage is in
place.

12. Remove the cap. Using the
Plastigage scale, check the width of
the Plastigage. When checking the
width of the Plastigage, check at the
widest point in order to get the mini-

PLACE Plastigage FULL
WIDTH OF JOURNAL
ABOUT 1/, INCH

CHECK WIDTH
OF Plostigage

INSTALLING
Plostigoge

A1022-A

FIG. 59 —installing and Measuring
Plastigage—Engine Installed

mum clearance. Check at the narrow-
est point in order to get the maximum
clearance. The difference between the
two readings is the taper.

13, 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 lim-
its, refinish the crankshaft journal,
then install undersize bearings.

14. After the bearing has been
fitted, apply a light coat of engine oil
to the journal and bearings, then in-
stall the bearing cap. Torque the cap
bolts to 65-75 ft-Ibs,

15, Repeat the procedure for the
remaining bearings that require re-
placement.

16, If the rear main bearing is re-
placed, replace the lower oil seal in
the rear main bearing cap as outlined
under “Crankshaft Lower Rear Oil
Seal Replacement™ (page 1-25). The
upper oil seal in the block cannot be
replaced with the crankshaft in-
stalled.

17. If the thrust bearing cap (No.
3 main bearing) has been removed,
install it as follows:

Install the thrust bearing cap with
the bolts finger-tight. Pry the crank-
shaft forward against the thrust sur-
face of the upper half of the bearing
(Fig. 80). Hold the crankshaft for-
ward and pry the thrust bearing cap
to the rear (Fig. 80). This will align
the thrust surfaces of both halves of
the bearing. Retain the forward pres-
sure on the crankshaft, Torque the
cap bolts to 65-75 ft-Ibs (Fig. 80).

18. Clean the oil pump inlet tube
screen. Install the oil pump and the
inlet tube assembly (page 1-32).

19. Position the oil pan gaskets on
the oil pan. Position the oil pan front
seal on the cylinder front cover. Posi-
tion the oil pan rear seal on the rear
main bearing cap. Install the oil pan
and related parts (page 1-31). Install
the oil level dipstick.

20. Fill the crankcase, Start the
engine and check for oil pressure, Op-
erate the engine at fast idle and
check for oil leaks.

21. Check and adjust the ignition
timing.

CONNECTING ROD BEARING

1. Follow steps | and 2 under
“Main Bearing Replacement™,

2. Turn the crankshaft until the

connecting rod to which new bearings
are to be fitted is down. Remove the
connecting rod cap. Remove the
bearing inserts from the rod and cap.

3. Be sure the bearing inserts and
the bearing bore in the connecting rod
and cap are cican. Foreign material
under the inserts may distort the
bearing and cause a failure,

4. Clean the crankshaft journal.
When replacing standard bearings
with new bearings, it is good practice
to first try to obtain the proper clear-
ance with two blue bearing halves.

5. Install the bearing inserts in the
connecting rod and cap with the
tangs fitting in the slot provided,

6. Pull the connecting rod assem-
bly down firmly on the crankshaft
journal,

7. Place a piece of Plastigage on
the lower bearing surface, the full
width of the cap and about ¥ inch
off center,

8. Install the cap and torque the
connecting rod nuts to 19-24 ft-lbs,
Do not turn the crankshaft while the
Plastigage is in place.

9. Refer to steps 12 and 13 under
“Main Bearing Replacement.”

10. After the bearing has been fit-
ted, clean and apply a light coat of
engine oil to the journal and bearings.
Install the connecting rod cap.

11. Repeat the procedure for the
remaining connecting rods that re-
quire new bearings.

12. Follow steps 18 thru 21 under
“Main Bearing Replacement.”

PISTONS AND
CONNECTING RODS

REMOVAL

1. Operate the engine until normal
operating temperature has been
reached. Drain the cooling system
and the crankcase.

2. Refer to "Cylinder Head Re-
moval” (page 1-18) and remove the
cylinder head and related parts.

3. Remove the oil pan and related
parts (page 1-31). Remove the oil
pump inlet tube and the oil pump.

4, Turn the crankshaft until the
piston 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
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with a ridge cutter, Follow the in-
structions furnished by the tool man-
ufacturer. Never cut into the ring
travel area in excess of 4 inch when
removing ridges.

5. Make sure all the connecting
rod caps are marked so that they can
be installed in their original locations,
Remove the connecting fod 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-
pin or the cylinder wall when remov-
ing the piston and rod.

INSTALLATION

1. Clean the oil pump inlet tube
screen, and the oil pan and block
gasket surfaces.

2. Qil the piston rings, pistons,
and cylinder walls with light engine
oil.

3. Be sure to install the pistons in
the same cylinders from which they
were removed, or to which they were
fitted. The connecting rod and bear-
ing caps are numbered from 1 to 6
beginning at the front of the engine.
The numbers on the connecting rod
and bearing cap must be on the same
side when installed in the cylinder
bore. If a connecting rod is ever
transposed from onk block or cylin-
der to another, new bearings should
be fitted and the connecting rod
should be numbered to correspond
with the new cylinder number,

4. Make sure the ring gaps are
properly spaced around the circum-
ference of the piston. 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 connecting rods to avoid
damaging the crankshaft journals.
Install the piston with the notch in
the piston head toward the front of
the engine,

S. Check the clearance of each
bearing following the procedure under

NOTCH TO FRONT OF ENGINE A1382-A

FIG, 60—Piston Installation

“Connecting Rod Bearing Replace-
ment,"

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, then push
the piston all the way down until the
connecting rod bearing seats on the
crankshaft journal. Install the con-
necting rod cap. Torque the nuts to
19-24 ft.-1bs.

8. After the piston and connecting
rod assemblies have been installed,
check the connecting rod side clear-
ance on each crankshaft journal (Fig.
61).

9. Install the oil pump and the oil
pump inlet tube (page 1-32). Install
the oil pan and related parts (page
1-31).

10. Refer to “Cylinder Head In-

DETAIL 1

FIG. 62—Piston Pin Removal

FIG. 61 ~Connecting Rod Side
Clearance

stallation™ (page 1-19) and install the
cylinder head and related parts,

11. Fill and bleed the cooling sys-
tem, Fill the crankcase.

12. Start the engine and check for
oil pressure. Operate the engine at
fast idle and check for oil and coolant
leaks.

13. Check and adjust the ignition
timing.
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ASSEMBLY

A1391-A
FIG. 63—Piston, Connecting Rod,
and Related Parfs
DISASSEMBLY

1. Remove the bearing inserts
from the connecting rod and cap.

2, Mark the pistons and pins to
assure assembly with the same rod
and installation in the same cylinders
from which they were removed,

3. Remove the piston pin from the
piston and connecting rod. (Fig. 62).
Remove the piston rings.

FIG. 64—Piston and Connecting
Rod Assembly

DETAIL 1

FIG. 65—Piston Pin Installation

ASSEMBLY

The piston, connecting rod, and
related parts are shown in Fig. 63,
Check the fit of a new piston in the
cylinder bore before assembling the
piston and piston pin to the connect-
ing rod.

The piston pin bore of a connect-
ing rod must be within the limits of
0.9107-0.9112 inch. The diameter of
the piston pin must be within the
limits of 0.9120-0.9123 inch.

1. Apply a light coat of engine oil
to all parts. Assemble the piston to
the connecting rod with the oil squirt
hole in the connecting rod and the
indentation in the piston positioned as
shown in Fig. 64,

2. Start the piston pin in the pis-
ton and connecting rod. Draw the
piston pin through the piston and
connecting rod until the end of the
pin seats in Detail 2 (Fig. 65).

3. Follow the instructions con-
tained on the piston ring package and
install the piston rings.

4. Check the ring side clearance
of the compression rings with a
feeler gauge following step 6 under
“Fitting Piston Ring" (page 1-30),

5. Be sure the bearing inserts and
the bearing bore in the connecting
rod and cap are clean, Foreign mate-
rial under the inserts may distort the
bearing and cause a failure, Install
the bearing inserts in the connecting
rod and cap with the tangs fitting in
the slots provided.

W n\“.‘\“\' A

Al1393-A

CONNECTING ROD
CLEANING AND INSPECTION

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
» bent connecting rod, an improperly
muchined crankpin, 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 piston,
rings, and connecting rod assembly
and may be the cause of excessive il
consumption,

Clean the connecting rod in sol-
vent, including the connecting rod
bore and the back of the inserts. Do
not use a caustic cleaning solution.
Blow out all passages with com-
pressed air,

Inspect the connecting rods for
signs of fractures and the bearing
bores for out-of-round and taper. If
the bore exceeds the recommended
limits and/or if the connecting rod
is fractured, it should be replaced.

Check the ID of the connecting
rod piston pin bore and the OD of
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the piston pin. Replace the connect-
ing rod if the pin bore is not within
specifications. Replace the piston
pin if the pin is not within specifi-
cations.

Replace defective connecting rod
nuts and bolts.

After the connecting rods are as-
sembled to the piston, check them
for bend or twist on a suitable align-
ment fixture, Follow the instructions
of the fixture manufacturer, If the
bend and/or twist is excessive, the
connecting rod should be straightened
or replaced.

PISTON, PIN, AND RING
CLEANING AND INSPECTION

Remove deposits from 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. 66). 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 por-
tion of the ring grooves have high
steps, replace the piston. The step will
interfere with ring operation and
cause excessive ring side clearance.

Spongy, eroded s 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
piston pin holes, can be caused by a
bent connecting rod. Replace pistons
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

R
04-A

Tool—T520-6110-AAD

FIG. 66—Ring Groove Cleaner

ribbon and the ring side clearance.

Replace piston pins showing signs
of fracture or etching and/or wear.

Replace all rings that are scored,
chipped, or cracked. Check the end
gap and side clearance, It is good
practice to always install new rings
when overhauling the engine. Rings
should not be transferred from one

piston to another regardless of
mileage.

Pistons are available for service in
standard sizes and 0.020, 0.030,
0.040 and 0.060 - inch oversize.

The piston to cylinder bore clear-
ance should be 0.0018-0.0036 inch.

If the clearance is greater than the
maximum limit, recheck calculations
to be sure that the proper size piston
has been selected, check for a dam-
aged 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
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
within limits, new piston rings will
give satisfactory service provided the

iston 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™,

To fit & piston:

1. Calculate the size piston to be
used by taking a cylinder bore check
(Fig. 87).

2. Select the proper size piston to
provide the desired clearance.

3. Make sure the piston and cylin-
der block are at room temperature
(70°F). 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 ¥2-inch wide and of
one of the recommended thicknesses
shown in Fig. 67.

5. Position the ribbon in the
cylinder bore so that it extends the
entire length of the piston at 90°
from the piston pin location. Invert
the piston and install it in the bore so
that the end of the piston is about
1% inches below the top of the cyl-
inder 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, not-
ing the pull required to remove the
feeler ribbon (Fig. 68).

In Fig. 67, the diagonal lines rep-
resent feeler ribbons of various thick-
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nesses, the horizontal lines represent
the pounds pull, and the vertical
lines represent the clearances. To de-
termine the clearance, locate the line
representing the pounds pull re-
quired to remove the feeler ribbon
from the cylinder bore, Follow the
horizontal line to the right until it
intersects the diagonal line represent-
ing 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 4%i-pounds pull to remove
the feeler ribbon, the clearance is
approximately 0.0008 inch. This is
determined by ¥cating the pounds
pull (4%4) in Fig. 67 and following
the line to the ri?m until it intersects
with the diagonal line representing
the 0.0015-inch fecler ribbon. Read
down the vertical line for the clear-
ance (approximately 0.0008 inch).

Example 2. If a 0.003-inch feeler
ribbon is used and it takes approxi-
mately 4-pounds pull to remove the
feeler ribbon, the resultant clearance
is approximately 0.0026 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
bore area where normal ring wear is
not encountered.

4, Use the head of a piston to
position the ring in the bore so the
ring is square with 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

> 4 <y
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FIG. 69—Piston Ring Gap

(Fig. 69). If the ring gap is less than
the recommended lower limit, try an-
other 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. 70). The gauge
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.

FLYWHEEL

REMOVAL

1. On a manual - shift transmis-
sion, disconnect the transmission from
the engine and slide it to the rear and
remove the clutch pressure plate and
disc following the procedure in Part
5-1.

On a car with Fordomatic, remove
the transmission and converter hous-
ing (Part 6-4),

2. Remove the flywheel retaining
bolts and remove the flywheel.

INSTALLATION

1. Position the flywheel on the
crankshaft flange and install the

A1407-A

FIG. T0—Ring Side Clearance

retaining boits. Torque the bolts in
sequence across from each other to
75-85 ft-lbs.

2. On a manual-shift transmission,
install the clutch pressure plate and
disc and install the transmission fol-
lowing the procedure in Part 5-1.

On a car with Fordomatic, install
the converter housing and transmis-
sion following the procedure in Part
6-4,

FLYWHEEL—~MANUAL-SHIFT
TRANSMISSION

Inspection. Inspect the flywheel for
cracks, heat check, or other defects
that would make it unfit for further
service, Machine the friction surface
of the flywheel if it is scored or worn.
If it is necessary to remove more
than 0.045 inch of stock from the
original thickness, replace the fly-
wheel.

Inspect the ring gear for worn,
chipped, or cracked teeth, If the teeth
are damaged, replace the ring gear.

With the flywheel installed on the
crankshaft, check the flywheel face
runout,

Flywheel Face Runout. Install a
dial indicator so that the indicator
point bears against the flywheel face
(Fig. 71). Turn the flywheel making
sure that it is full forward or rear-
ward so that crankshaft end play will
not be indicated as flywheel runout.

If the runout exceeds the maxi-
mum limit, remove the flywheel and
check for burrs between the flywheel
and the face of the crankshaft mount-
ing flange. If no burrs exist, check the
runout of the crankshaft mounting
flange. Replace the flywheel or ma-
chine the crankshaft flywheel face if
the mounting flange runout is exces-
sive.

AT408-A

FIG. 71—Fiywheel Face Runout
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Ring Gear Replacement. Heat the
defective ring gear with a blow torch
on the engine side of the gear, then
knock it off the flywheel. Do not hit
the flywheel when removing the ring
gear.

Heat the new ring gear evenly until
the gear expands enough to slip onto
the flywheel, Make sure the gear is
seated properly against the shoulder.
Do not heat any portion of the gear to
a temperature higher than 500°F. If
this limit is exceeded, the temper will
be removed from the ring gear teeth.

CLUTCH PILOT BUSHING
REPLACEMENT

REMOVAL

1. Disconnect the transmission
from the engine and slide it to the
rear as outlined in Group 5 “Manual-
Shift Transmission."

2. Remove the pressure plate and
cover assembly and the clutch disc as
outlined in Part 5-1.

3. Using tools T59L-100-B and
T581L-101-A, remewe the pilot bush-
ing (Fig. 86).

INSTALLATION

1. Coat the pilot bushing bore in
the crankshaft with a small quantity
of wheel bearing lubgicant. Avoid us-
ing too much lubricant as it may be
thrown onto the clutch disc when the
clutch revolves,

2. Using tool TS52T-12175-AJD,
mstall the pilot bushing (Fig. 88).

3. Install the clutch disc and the
pressure plate and cover assembly as
outlined in Part 5-1.

4. Connect the transmission to the
engine as outlined in Group 5 (Man-
ual-Shift Transmission),

OIL FILTER REPLACEMENT

1. Place a drip pan under the
filter, Unscrew the filter from the
adapter fitting.

2. Coat the gasket on the filter with
oil. Place the filter in position on the
adapter fitting, Hand tighten the filter
until the gasket contacts the adapter
face, then advance it ¥2 turn.

3. Operate the engine at fast idle,
and check for oil 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.

OIL PAN
REMOVAL

1. Drein the crankcase. Remove
the oil level dipstick.

On a car with a manual-ghift
transmission, remove the clutch re-
tracting spring.

2. Remove the cross member re-
taining nuts and remove the cross
member,

3. Remove the stabilizer bar to
underbody retaining nuts and pull
the stabilizer bar downward,

4. Remove the oil pan retaining
bolts and crank the engine as re-
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FIG. 72—0il Pan Gasket and
Seals Installed

quired to obtain clearance and re-
move the oil pan,

5. Remove the oil pump inlet tube
and screen assembly.

CLEANING AND INSPECTION

Scrape any dirt or metal particles
from the inside of the pan. Scrape all
old gasket material from the gasket
surface. Wash the pan in a solvent
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 gasket
surface,

Repair any damage, or replace the
pan if repairs can not be made.

INSTALLATION

1. Clean and install the oil pump
inlet tube and screen assembly,

2. Clean the gasket surfaces of the
block and oil pan. The oil pan has a
two-piece gasket. Coat the block sur-
face and the oil pan gasket surface
with sealer. Position the oil pan
gaskets on the cylinder block (Fig.
72).

3. Position the oil pan front seal
on the cylinder front cover (Fig. 72).
Be sure the tabs on the seal are over
the oil pan gasket.

4, Position the oil pan rear seal on
the rear main bearing cap (Fig. 72).
Be sure the tabs on the seal are over
the oil pan gasket.

5. Hold the oil pan in place against
the block and install a bolt, finger-
tight, on each side of the oil pan. In-
stall the remaining bolts. Torque the
bolts from the center outward in each
direction to 7-9 ft-lbs,

6. Position the stabilizer bar to
the underbody and install the retain-
ing nuts.

7. Position the cross member and
install the retaining nuts.

On a car with a manual-shift trans-
mission, install the clutch retracting
spring.

8. Install the oil level dipstick. Fill
the crankcase with the proper grade
and quantity of engine oil. Operate
the engine and check for oil leaks.
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OIL PUMP
REMOVAL

1. Remove the oil pan and related
parts as outlined under “Oil Pan
Removal."

2. Remgve the oil pump inlet tube
and screen assembly.

3. Remove the oil pump retaining
bolts and remove the oil pump and

gasket,

A1383-A
FIG. 73—0il Pump Inlet Tube
Installed
INSTALLATION

1. Prime the oil pump by filling
either the inlet or outlet port with en-
gine oil. Rotate the pump shaft to
distribute the oil within the pump
body.

2. Using a new gasket, install the
oil pump.

3. Clean and install the oil pump
inlet tube and screen assembly (Fig.
73).

4. Install the oil pan and related

parts as outlined under “Oil Pan
Installation."

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,

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 cham-
ber. Be sure all dirt and chips are
removed.

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 housing
clearance (Fig. 74).

With the rotor assembly installed

Al1409-A

FIG. 74 —0uter Race To Housing
Clearance

Al410-A

FIG. 75—Rotor End Play

in the housing, place a straight edgc
over the rotor assembly and the hous-
ing. Measure the clearance between
the straight edge and the rotor and
outer race (Fig. 75).

The outer race, shaft and rotor are
replaceable only as an assembly.

Check the drive shaft to housing
bearing clearance by measuring the
OD of the shaft and the ID of the
housing bearing.
~ Inspect the relief valve spring for
a collapsed or worn condition.

Check the relief valve spring ten-
sion. If the spring tension is not with-
in specifications and/or the spring is
defective, replace the spring.

Check the relief valve piston for
scores and free operation in the bore.

ASSEMBLY

The oil pump assembly is shown
in Fig. 76.

BODY
8 ASSEMBLY

ROTOR &
AND SHAFT J
ASSEMBLY
INLET TUBE 3

ASSEMBLY Amsm

FIG. 76—0il Pump Assembly

1. Oil all parts thoroughly.

2. Install the oil pressure relief
valve plunger, spring, and a new
cap.

3. Install the outer race, and the
inner rotor and shaft assembly. The
inner rotor and shaft, and the outer
race are serviced as an assembly.
One part should not be replaced
without replacing the other, Install
the cover and torque the cover re-
taining screws to 6-9 ft-lbs.

4. Position a new gasket and the
oil inlet tube on the oil pump and
install the retaining bolts,
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n WORK STAND REPAIR OPERATIONS

MAIN BEARING INSERTS

FIG. 77—Crankshaft and Related Parts

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 (page 1-15).

CRANKSHAFT

REMOVAL

The crankshaft and related parts
are shown in Fig. 77.

1. Loosen the ggnerator adjusting
bolts and remove the fan belt. Re-
move the oil level dipstick.

On a car with the vent tube-type
crankcase ventilation system, remove
the crankcase ventilation tube.

2. Remove the crankshaft pulley
retaining bolt and washer, Remove
the crankshaft pulley.

3. Remove the cylinder front
cover and gasket.

4. Remove the oil slinger. Check
the timing chain deflection, then re-
move the timing chain and sprockets
by following steps 4 and 5 under
“Cylinder Front Cover and Timing
Chain Removal” on page 1-23.

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

6. Make sure all bearing caps
(main and connecting rod) are
marked so that they can be installed
in their original locations. Turn the
crankshaft until the connecting rod
from which the cap is being removed
is down. Remove the connecting rod
cap. Push the connecting rod and
piston assembly up in the cylinder.

MAIN BEARING CAPS !

7. Remove the main bearing caps.

8. 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.

2. Remove the main bearing in-
serts from the block and bearing caps.

3. Remove the connecting rod

A1397-B

FIG. 78—Rear 0il Seal To Block
Installation

A1396-8

bearing inserts from the connecting
rods and caps.

4. Clean the rear journal oil seal
grooves, Install a new rear journal
oil seal in the block (Fig. 78) and
rear main bearing cap (Fig. 58), After
installation, cut the ends of the seals
flush.

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. 58). Do not apply sealer to
the area forward of the oil slinger
groove.

6. 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-
serts may distort the bearing and
cause a failure,

7. Place the upper main bearing
inserts in position in the bores with
the tang fitting in the slot provided.

8. Install the lower main bearing
inserts in the bearing caps.

CHECK WIDTH

PLACE Plastigage FULL OF Plastigage

WIDTH OF JOURNAL
ABOUT ', INCH

FIG. 79—installing and Measuring
Plastigage—Engine Removed
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FORWARD

'iY CRANKSHAFT FORWARD
FIG. 80—Thrust Bearing Alignment

9. Carefully lower the crankshaft
into place. Be careful not to damage
the bearing surfaces.

10. Check the clearance of each
main bearing. Place a piece of Plasti-
gage on the crankshaft journal the
full width of the journal and about
Y4 inch off center (Fig. 79). Follow
steps 11 thru 13 under “Main Bearing
Replacement” (page 1-26).

11. After the bearingy have been
fitted, apply a light coat o1 engine oil
to the journals and bearings. Install
all the bearing caps, except the thrust
bearing cap (No. 3 bearing). Be sure
that the main bearing caps are in-
stalled in their original locations.
Torque the bearing cap bolts to
65-75 ft-lbs.

12. Install the thrust bearing cap
with the bolts finger-tight,

13. Pry the jcrankshaft forward
against the thrust surface of the upper
half of the bearing (Fig. 80).

14. Hold the crankshaft forward
and pry the thrust bearing cap to the
rear (Fig. 80). This will align the

A1298-A

FIG. 81 —Crankshaft End Play

PRY CAP BACKWARD =

thrust surfaces of both halves of the
bearing.

15. Retain the forward pressure
on the crankshaft. Torque the cap
bolts to 65-75 ft-lbs (Fig. 80).

16. Force the crankshaft toward
the rear of the engine.

17. 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. 81).

18. Zero the dial indicator. Push
the crankshaft forward and note the
reading on the dial.

19. 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 following
the recommended procedure (steps
12, 13, 14, and 15). Check the end
play.

20. Install new bearing inserts in
the connecting rods and caps. Check
the clearance of each bearing follow-
ing the procedure under “Connecting
Rod Bearing Replacement™ on page
1-26,

21. If the bearing clearances are
to specifications, apply a light coat of
engine oil to the journals and
bearings.

22. Turn the crankshaft throw to
the bottom of its stroke. Push the
piston all the way down until the rod
bearing seats on the crankshaft
journal,

23. Install the connecting rod cap.
Torque the nuts to 19-24 ft-Ibs,

24. After the piston and connect-
ing rod assemblies have been in-
stalled, check the connecting rod
side clearance on each connecting
rod crankshaft journal (Fig. 61).

25, Clean the oil pan, oil pump,
and oil pump screen,

HOLD
CRANKSHAFT

26. Install the oil pump following
steps 1, 2, and 3 under “Oil Pump
Installation™ (page 1-32). Install the
oil pan following steps 2 thru § (page
1-31).

27. Position the flywheel on the
crankshaft. Install and torque the re-
taining bolts to 75-85 ft-lbs,

On a flywheel for a manual-shift
transmission, use tool 7563 to locate
the clutch disc. Install the pressure
plate.

28, Turn the engine on the work
stand so that the front end is up.

29. Install the timing chain and
sprockets, cylinder front cover and
crankshaft pulley, following steps 1
and 2 under “Cylinder Front Cover
and Timing Chain Installation” on
page 1-23.

30. Turn the engine on the work
stand so that the engine is in the
normal position. Install the oil level
dipstick, Install and adjust the drive
belt.

31. Remove the engine from the
work stand and install it in the car
(page 1-16).

CLEANING AND INSPECTION

Handle the crankshaft with care
to avoid possible fractures or damage
to the finished surfaces.

Clean the crankshaft with solvent,
then blow out all oil passages with
compressed air.

Inspect main and connecting rod
journals for cracks, scratches,
grooves, or scores, Dress minor
imperfections with an oilstone, Re-
finish 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. 82).

If the journals exceed the wear
limit, they should be refinished to
size for the next undersize bearing.

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
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AND B VS D = OUT-OF-ROUND
ECK FOR OUT-OF-ROUND AT
EACH END OF JOURNAL

9!\0.
nn

~=AT015.A
FIG. 82 —Crankshaft Journal
Measurement

proper clearance with the maximum
undersize bearing available, replace
the crankshaft,

Always reproduce the same journal
shoulder radius that existed origi-
nally, Too small a radius will result
in fatigue failure of the crankshaft,
Too large a radius will result in bear-
ing 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.

CAMSHAFT BEARING
REPLACEMENT

The bearings are&available pre-fin-
ished to size and require no reaming
for standard and 0.015-inch under-
size journal diameters.

1. Remove the flywheel and the
camshaft. Remove the rear bearing
bore plug (Fig. 83).

2. Remove the camshaft bearings
(Fig. 85).

Tool—
TS58L.101-A

1/2-INCH
HOLE IN PLUG
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FIG. B3 —~Camshaft Rear Bore
Plug Removal

3. Position the bearigis in the
bearing bore and pressgthem into
place (Fig. 85). No. 1 camshaft bear-
ing must be pressed in 0.100-0.140
inch below the front face of the bear-
ing bore. Press the remaining bear-
ings in sufficiently to align the oil sup-
ply holes. The No. 4 bearing has two
oil holes,

4. Clean the camshaft rear bearing
bore plug recess thoroughly, Install a
new plug (Fig. 84).

5. Install the camshaft @nd related
parts.

6. Install the engine in the car.

Tool—T52L-6266-8GD

FIG. 84 —Camshaft Rear Bore
Plug Installation

ENGINE DISASSEMBLY

1. Disconnect the distributor vac-
uum line and the fuel inlet line at the
carburetor. Disconnect the vacuum
line at the carburetor spacer.

2. Disconnect the vacuum line at
the fuel pump and the carburetor fuel
inlet line at the fuel filter. Disconnect
the distributor vacuum line at the
distributor. Remove the fuel inlet
line, distributor vacuum line, and the
intake manifold vacuum line as an
assembly.

On an engine with positive crank-
case ventilation, disconnect the ex-
haust tube at the regulator valve and
crankcase outlet. Remove the regu-
lator valve. Disconnect the vacuum
line at the regulator valve fitting and
fuel pump.

3. Remove the carburetor and
gasket. Remove the exhaust manifold.

4. Remove the coil. Remove the
distributor cap and spark plug wires
as an assembly. Remove the distribu-
tor, fuel pump, and oil filter, Remove
the spark plugs,

5. Remove the valve rocker arm
cover. Loosen all valve rocker arm
adjusting screws to remove the valve
spring load from the rocker arms. Re-
move the valve rocker arm shaft as-

sembly (Fig. 29).

6. Remove the valve push rods in
sequence and identify them so they
can be installed in their original posi-
tions (Fig. 32), Using a magnet, re-
move the valve tappets in sequence
(Fig. 56).

7. Remove all cylinder head bolts.
Install the cylinder head guide studs
(Fig. 33). Lift the cylinder head as-
sembly off the engine. Do not pry
between the head and block as the
gasket surfaces may become dam-
aged.

On a flywheel for a manual-shift
transmission, mark the pressure plate
cover so that it can be replaced in the
same position. Remove the clutch
pressure plate and cover assembly.

8. Remove the flywheel, Remove
the clutch pilot bushing.

9. Remove the oil pan. Discard the
gasket and seals,

10. Remove the oil pump and inlet
tube assembly. Discard the oil pump
gasket,

11. Loosen the generator mount-
ing bolts and disconnect the generator
adjusting arm at the water pump, Re-
move the drive belt,

12. Remove the fan and pulley, the
generator, the water pump, and the
crankshaft pulley,

13. Remove the cylinder front
cover. Discard the gasket., Remove
the crankshaft front oil slinger,
Check the camshaft end play by fol-
lowing step 15 under “Camshaft Re-
moval" page 1-24. Check timing
chain deflection by following step 4
under "Cylinder Front Cover Re-
moval” page 1-23.

14. Remove the camshaft sprocket
retaining bolt and washer, Slide both
sprockets and the timing chain for-
ward and remove them as an assem-
bly (Fig. 52).

15. Remove any ridges and/or
deposits from the upper end of the
cylinder bores. 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 Y inch when
removing ridges,

16. Make sure all bearing caps
(main and connecting rod) are marked
so they can be installed in their origi-
nal locations, Turn the crankshaft
until the connecting rod being re-
moved is down, Remove the connect-
ing rod cap.

17. Push the connecting rod and
piston assembly out the top of the
cylinder with the handle end of a
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Tool—
T521-6261-CEE

. A I} A1379-A
FIG. 85—Camshaft Bearing
Removal or Installation

hammer, Avoid damage to the crank-
pin or the cylinder wall when remov-
ing the piston and rod.

18, Remove the bearing inserts
from the connecting rods and caps.
Remove the main bearing caps. Re-
move the clutch pilot bushing (Fig.
86).

19. 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.

20. Remove the rear journal oil
seal from the block and rear main
bearing cap. Renfove the main bear-
ing inserts from the block and bearing
caps,

21. Remove the camshaft thrust
plate. Carefully remove the camshaft
by pulling it toward the front of the
engine, Use caution to avoid dam-
aging the journals and lobes.

22. Remove the camshaft rear
bearing bore plug.

23. Remove the camshaft bear-
ings (Fig. 85).

CYLINDER BLOCK

CLEANING AND INSPECTION

Thoroughly clean the block in sol-
vent. Remove old gasket material
from all machined surfaces. Remove
all pipe plugs which seal oil passages,
then clean out all the passages. Blow
out all passages, bolt holes, etc., with
compressed air. Make sure the
threads in the cylinder 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 thorough-

ly cleaned, make a check for cracks.
Minute cracks not visible to the
naked eye may be detected by coat-
ing the suspected area with a mixture
of 25% kerosene and 75% light mo-
tor oil. Wipe the part dry and im-
mediately apply a coating of zinc
oxide dissolved in wood alcohol. If
cracks are present, the coating will
become discolored at the defective
arca. Replace the block if it is
cracked,

Check all machined gasket sur-
faces for burrs, nicks, scratches, and
scores. Remove minor imperfections
with an oil stone. Check the flatness
of the cylinder block gasket surface
following the procedure and specifi-
cations 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 follow-
ing the instructions of the manufac-
turer. Measure the diameter of each
cylinder bore at the top, middle, and
bottom with the gauge placed at
right angles and parallel to the cen-
terline of the engine (Fig. 87).

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 out-of-
round and taper are within limits, it
may be possible to remove the imper-
fections by honing the cylinder walls
and installing new service 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,

Toal—T59L-100.8

-?‘»?.”?3 ;
Ny A1412-B
FIG. 86—Clutch Pilot Bushing
Removal

such as light scuffs, scratches, etc.
The grade of hone to be used is de-
termined by the amount of metal to
be removed. Follow the instructions
of the hone manufacturer. If coarse
stones are used to start the honing
operation, leave enough material so
that all the hone marks can be re-
moved with the finishing hone which
is used to obtain the proper piston
clearance.

Cylinder walls that are severely
marred and /or worn beyond the spec-
ified limits should be refinished. Be-
fore 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 by the refinish-
ing operation.

Refinish only the cylinder or cylin-
ders that require it, All pistons are
the same weight, both standard and
oversize; therefore, various sized
pistons can be intermixed without
upsetting engine balance,

Refinish the cylinder with the most
wear first to determine the maximum
oversize, If the cylinder will not clean
up when refinished for the maximum
oversize piston recommended, re-
place 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 the correct surface fin-
ish and pattern are obtained. Use
clean sharp hones of No. 220-280 grit
for this operation.

For the proper use of the refinish-
ing equipment, follow the instruc-
tions of the manufacturer. Only ex-
perienced 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 cylin-
der 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.
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ASSEMBLY

1. Install the camshaft bearings
and rear bore plug by following steps
3 and 4 under "Camshaft Bearing Re-
placement™ (page 1-35).

2. The camshaft and related parts
are shown in Fig. 55. Oil the cam-
shaft and apply Lubriplate to all
camshaft lobes, Carefully slide the
camshaft through the bearings.

3. Install the thrust plate. Torque
the retaining screws to 12-15 ft-Ibs,

4. The crankshaft and related
parts are shown in Fig. 77. Be sure
that the rear journal oil seal grooves
are clean. Install a new rear journal
oil seal in the block (Fig. 78) and
rear main bearing cap (Fig. 58).
After installation, cut the ends of the
seals flush,

S, If the crankshaft main bearing
journals have been refinished to a
definite undersize, install the correct
undersize bearings. Be sure the bear-
ing bores are clean. Place the upper
main bearing inserts in position in
the bore with the tang fitting in the
slot provided.

6. Install the lower main bearing
inserts in the bearing caps.

7. Carefully lower the crankshaft
into place. Be careful not to damage
the bearing surfaces,

8. Check the clgarance of each
main bearing following steps 10 thru
13 under "“Main Bearing Replace-
ment” (page 1-26), In step 10, place
the Plastigage on the crankshaft
journal instead of in the bearing cap
(Fig. 79).

9. After the bearings have been
fitted, apply a light coat of engine
oil to the journals and bearings.
Install all the bearing caps, except
the thrust bearing cap (No. 3 bearing).
Be sure that the main bearing caps are
installed in their original locations.
Torque the bearing cap bolts to 65-75
ft-lbs.

10. Install the thrust bearing cap
by following steps 12 thru 15 under
“Crankshaft Installation™ (page 1-34),

11. Check the crankshaft end play
by following steps 17 thru 19 under
“Crankshaft Installation (page 1-34).
Install the clutch pilot bushing (Fig.
88).

12. Turn the engine on the work
stand so that the front end is up.

13. Oil the piston rings, pistons,
and cylinder walls with light engine
oil.

~— CENTER LINE OF ENCINE ——e o

<

> A i
1. OUT-OF-ROUND = DIFFERENCE BETWEEN
A AND B
2. TAPER = DIFFERENCE BETWEEN THME A
MEASUREMENT AT TOP OF
CYLUINDER BORE AND THE A
MEASUREMENT AT BOTTOM OF
CYUNDER BORE A1025-A

FIG. 87—Cylinder Block Bore
Check

14, Be sure to install the pistons
in the same cylinders from which
they were removed, or to which they
were fitted. The connecting rod and
bearing cap are numbered from 1 to
6 beginning at the front of the engine,
The numbers on the connecting 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 cylin-
der to another, new bearings should
be fitted and the connecting rod
should be numbered to correspond
with the new cylinder number.

I5. Make sure the ring gaps are
properly spaced around the circum-
ference of the piston.

16. Install a piston ring compres-
sor 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 notch in the piston head to-
ward the front of the engine.

17. Check the clearance of each
bearing following the procedure under
“Connecting Rod Bearing Replace-
ment” (page 1-26).

18. After the bearings have been
fitted, apply a light coat of engine oil
to the journals and bearings,

19. Turn the crankshaft throw to
the bottom of its stroke. Push the
piston all the way down until the con-
necting rod bearing seats on the
crankshaft journal.

20. Install the connecting rod cap.
Torque the nuts to 19-24 ft-lbs.

21. After the piston and connect-
ing rod assemblies have been installed,

check the connecting rod side clear-
ance on each crankshaft journal (Fig.
61).

22, Lubricate the timing chain and
sprockets with engine oil. Place the
keys in position in the slots on the
crankshaft and camshaft,

23. Position the sprockets and tim-
ing chain on the camshaft and crank-
shaft, Be sure the timing marks on
the sprockets and chain are positioned
as shown in Fig, 51.

24, Install the camshaft sprocket
cap screw and washer. Install the
oil slinger.

25, Install a new crankshaft front
oil seal (page 1-23).

26. Clean the cylinder front cover
and the gasket surface of the cylinder
block.

27. Coat the gasket surface of the
block and the cover with sealer. Posi-
tion a new gasket on the block,

28. Using tool T61K-6019-A, in-
stall the cylinder front cover on the
block. Torque the screws to 6-9 ft-1bs.

29. Line up the crankshaft pulley
keyway with the key on the crank-
shaft.

30. Install the crankshaft pulley.

31. Install the water pump, gener-
ator, fan pulley, and fan, Install and
adjust the drive belt.

32, Prime the oil pump by filling
either the inlet or outlet port with en-
gine oil. Rotate the pump shaft to dis-
tribute the oil within the pump body.

33, Using a new gasket, install the
oil pump. Clean and install the oil
inlet tube assembly,

34. Make sure the gasket surfaces
of the block and oil pan are clean,

35. Coat the block surface and oil
pan gasket surface with sealer and
position the gasket on the block
(Fig. 72).

36. Install the oil pan front seal
on the cylinder front cover and the
oil pan rear seal on the rear main
bearing cap (Fig. 72). Be sure the tabs
on the seals are over the oil pan
gasket.

37. Position the oil pan on the
block. Install the retaining screws.
Torque the screws from the center
outward in each direction to 7-9
ft-Ibs.

38. Install the clutch pilot bushing
(Fig. 88). Position the flywheel on
the crankcase and install the retain-
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ing bolts. Torque the bolts to 75-85
ft-1bs.

On a flywheel for a manual-shift
transmission, use tool 7563 to locate
the clutch disc. Install the pressure
plate, Torque the retaining bolts to
specifications.

39. Cement a new gasket to the
valve push rod cover (Fig. 30). Install
the cover. Install the oil level dip
stick,

40. Using a new gasket, install the
fuel pump.

41, Position the distributor and
intermediate drive shaft into the
block with the rotor at the No, 1 fir-
ing position and the breaker points
open, Install the hold down clamp,
Make sure the oil pump intermediate
drive shaft is properly seated in the
oil pump. It may be necessary to re-
position the intermediate shaft in or-
der to engage it in the oil pump.

42. Install the oil filter assembly.

43. Dip the tappet foot in Lubri-
plate, Coat the remainder of each
valve tappet with engine oil. Install
the tappets in their original bores.

44, Clean the head and block gas-
ket surfaces.

45, Inspect the head for any dam-
age and repair as necessary.

46. Apply cylinder head gasket
sealer to both sides of a new gasket.
Position the pasket over the guide
studs on the cylhder block.

47. Lift the cylinder head over the
guides and slide it down carefully.
Before installing the cylinder head
bolts, coat the threads of the end bolts
for the right side of the cylinder

head with a small amount of water
resistant sealer, Instail, but do not
tighten, two bolts at opposite ends of
the head to hold the head and gasket
in position. Remove the guides, then
install the remaining bolts,

48. The cylinder head bolts are
torqued in three progressive steps.
Follow the sequence shown in Fig.
34. Torque the bolts to 55 ft-lbs, then
torque them to 65 ft-lbs. Finally,
torque the bolts to 75 ft-lbs, After
the cylinder head bolts have been
torqued to specifications, the bolts
should not be disturbed.

49. Apply Lubriplate to both ends
of the push rods. Install the push rods
in their proper sequence, positioning
the lower end of the rods in the tappet
sockets.

50. Apply Lubriplate to the valve
tips and the rocker arm pads. Posi-
tion the valve rocker arm shaft as-
sembly on the head. Be sure the oil
holes in the shaft are facing down-
ward,

51, Torque all the valve rocker
arm shaft retaining bolts to speci-
fications,

52. Perform a preliminary valve
lash adjustment (page 1-14). The fi-
nal valve lash adjustment is made with
the engine installed in the car,

83, Install the spark plugs. Install
the distributor cap and spark plug
wire assembly. Connect the spark plug
wires. Install the coil on the block
and connect the coil high tension jead.

54. Position the exhaust manifold
on the cylinder head. Install the tab

washers and bolts. Torque the bolts
to 13-18 ft-lbs. Lock the bolts by
bending one tab of the washer over
a flat on the bolt.

55. Position the carburetor gasket
on the spacer. Install the carburetor.

56. Install the carburetor fuel inlet
line, the manifold vacuum line and
the distributor vacuum line.

On an engine with positive crank-
case ventilation, position and connect
the vacuum line at the regulator valve
fitting and fuel pump. Clean the regu-
lator valve parts, exhaust tube, and
rubber hose connections. Install the
regulator valve. Position and connect
the exhaust tube at the regulator valve
and crankcase outlet.

57. Install the engine in the car
(page 1-16),

58. Check the ignition timing and
adjust if necessary. Adjust the engine
idle fuel mixture and idle speed.

Tool-T521-12175-AJD

FIG. B8—Clutch Pilot Bushing
Installation

CRANKCASE VENTILATION SYSTEM MAINTENANCE

Refer to Group 16 for the correct
mileage interval for maintenance.
BREATHER CAP

The breather cap located on the
oil filler tube should be cleaned with
a solvent at the proper mileage in-
terval.

POSITIVE CRANKCASE VENTILATION
SYSTEM
At the recommended interval, re-

move the crankcase ventilation regu-
lator valve, exhaust tube, and con-
nections. 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,

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.,
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A single exhaust system (Fig. 1)
is used on all Falcons. The system
consists of a muffler inlet pipe, muf-
fler, and a muffler outlet pipe.

STATION WAGONS

AND RANCHERO

FIG. 1—Exhoust System

INLET PIPE REPLACEMENT

1. Disconnect the inlet pipe at the
exhaust manifold,

2. Loosen the inlet pipe clamp

-and slide it off the support bracket on
the engine.

On a Station Wagon or Ranchero,
loosen the inlet pipe clamp on the
transmission extension housing.

3. Loosen the inlet pipe to muffler
clamp and slide it forward.

4. Loosen the muffler outlet pipe
clamp, Separate the inlet pipe from
the muffler by sliding the muffler and
outlet pipe to the rear.

5. Remove the old gasket material
from the exhaust manifold.

6. Install a new gasket over the
studs of the exhaust manifold.

7. Position the inlet pipe on the
studs of the exhaust manifold and in-
stall the tab washer and nuts. Torque
the nuts to 13-18 ft-Ibs. Lock the nuts
by bending one tab of the washer over
a flat on the nut,

8. Slide the muffler and inlet pipe
forward until the slots in the muffler
extension are blocked by the inlet
pipe. The overlap should not be
greater than 134 inches.

9. Align the muffier, inlet pipe,
and outlet pipe, and tighten all
clamps.

10. Check the exhaust system for
leaks.

Al414.C

MUFFLER REPLACEMENT

1. Loosen the muffler to outlet
pipe and inlet pipe clamps,

2. Separate the muffler and outlet
pipe by sliding the outlet pipe to the
rear.

3. Separate the muffler from the
inlet pipe and remove the muffler.

4. Position the new muffler 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
134 inches. Check for possible inter-
ference between the kick-up and the
underbody. Align the muffler and
tighten the inlet pipe clamp.

5. Slide the outlet pipe forward on
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the muffler extension until the slots
are blocked. Tighten the outlet pipe
clamp.

6. Check the exhaust system for
leaks.

OUTLET PIPE REPLACEMENT
1. Loosen the outlet pipe clamp

and slide the outlet pipe off the muf-
fler and remove the outlet pipe.

On a Station Wagon or Ranchero,
loosen the outlet pipe clamps and
slide the outlet pipe off the muffler
and out of the bracket clamp.

2, Slide the new outlet pipe on the

muffler extension. Tighten the outlet
pipe clamp.

On a Station Wagon or Ranchero,
slide the new outlet pipe through the
bracket clamp and on the muffler ex-
tension. Tighten the outlet pipe
clamps.

3. Check the connection for leaks.
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] TROUBLE DIAGNOSIS AND TESTING

GENERAL INFORMATION

The ignition system consists of a
primary (low voltage) and a second-
ary (high voltage) circuit (Fig. 1).

The primary circuit consists of the:

1. Battery

2, Ignition switch,

3. Primary circuit resistance wire,

4. Primary windings of the igni-
tion coil.

5. Breaker points.

6. Condenser

The secondary circuit consists of
the:

1. Secondary windings of the igni-
tion coil.

2. Distributor rotor.

3. Distributor cap.

4. High tension wires.

5. Spark plugs.

When the breaker points are closed,
the primary or low voltage current
flows from the battery through the
ignition switch to the primary wind-
ings in the coil, then to ground
through the closed breaker points.
When the breaker points open, the
magnetic field built up in the primary
windings of the coil moves through
the secondary windings of the coil
producing high voltage current. High
voltage current is produced each time
the breaker points open. The high
voltage flows through the coil high
tension lead to the distributor cap
where the rotor distributes it to one
of the spark plug terminals in the

— PRIMARY CIRCUIT
WREENE SECONDARY CRCUIT

FIG. 1—ignition Circuit

DISTRIBUTOR

B1329-8

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 READING
If the voltmeter reading is 6.9
volts or less, the primary circuit
from battery to coil is satisfac-
tory,
If the voltmeter reading is
greater than 6.9 volts, check:
1. All components in the bat-
tery 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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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 READING -

If the voitmeter read-
ing is 0.3 volt or less, the
ignition switch and the
relay to switch wire are
satisfactory.

If the voltmeter read-
ing is greater than 0.3
volt, either the ignition
switch and or the wire
are defective,

(($
ACCESSORIES Y

coit

81331-C

FIG. 3—Ignition Switch Test

distributor cap. This process is re-
peated for every power stroke of the
engine.

Ignition system troubles are caused
by a failure in the primary and/or
the secondary circuit, or incorrect ig-
nition 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 ap-
proximately ¢ inch from the cylin-
der head.

3. With the ignition switch on,
crank the engine and check for a
spark.

1f 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 ten-
sion lead, or the coil.

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.

4, A defective primary resistance
wire,

PROCEDURE
1. Connect the voltmeter  START
leads as shown.

2. Install a jumper wire.
3. Turn the ignition
switch on,

4. Turn the accessorics
and the lights off.

VOLTMETER READING

If the voltmeter read-
ing is 6.6 volts or less, the
resistance wire is satisfac-
tory,

If the voltmeter read-
is greater than 6.6 volts,

replace the resistance DISTRIBUTOR
bl B1332-C
FIG. 4 —Resistance Wire Test

5. A defective condenser.

A break down or energy loss in
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 cir-
cuit 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 pri-
mary circuit will reduce the second-
ary output of the ignition coil, re-
sulting in hard starting and poor
performance.

PRELIMINARY CHECKS

1. Inspect the battery for corro-
sion 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 11-1).

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

BREAKER POINTS

The breaker point assembly con-
sists of the stationary point bracket
assembly, breaker arm, and the pri-
mary wire terminal.

Breaker points should be inspect-
ed, cleaned, and adjusted at specified
intervals. Breaker points can be
cleaned with chloroform and & stiff
bristle brush, Replace the breaker
point assembly if the contacts are
badly burned or excessive metal
transfer between the points is evi-
dent (Fig. 7). Metal transfer is con-
sidered excessive when it equals or
exceeds the gap setting.
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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 observ-
ing the voitage drop.

VOLTMETER READING

If the voltage drop is 0.1 voit
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 re-
place wiring as necessary.

CoiL

BATTERY

TENSION LEAD

SPARK
PLUG

—| VOLTMETER
l/‘\
£ | DISCONNECT HIGH
° o

DISTRIBUTOR
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FIG. 5—Starting Ignition Circuit Test

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
capacity.

A coil may break down after it
has reached operating temperature;
therefore, a coil heat test is made to
test the coil atiopemting tempera-
ture. The coil secondary continuity
test is performed to test the coil sec-
ondary windings for high resistance.
The coil capacity test is made to de-

termine the condition of the windings
of the coil.

Perform all tests following the
instructions of the test set manu-
facturer,

CONDENSER

A capacity test, a leakage test, and
a series resistance test should be per-
formed on the condenser. The tests
can be made with the condenser in-
stalled in the distributor or with the
condenser installed on a test unit.
Use reliable test equipment and fol-
low the instructions of the manu-

URE

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 READING

If the voltmeter reading is 0.1
volt or less, the primary circuit
from coil to ground is satisfac-
tory.

If the voltmeter reading is
greater than 0.1 volt, test the
voltage drop of each of the fol-
lowing:

1. Coil to distributor primary
wire,

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

B1433-A

FIG. 6—Coil to Ground Test

facturer. The capacity is 0.21-0.25
microfarads. Leakage should be 5
megohms or greater at room tem-
perature, 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 corro-
sion, Inspect the wires for breaks and
cracked insulation. Replace zll de-
fective wiring.

2, Clean the inside of the distribu-
tor cap, and inspect it for cracks,
burned contacts, or permanent car-
bon tracks, Remove dirt or corrosion
from the sockets. Replace the cap if
it is defective.

3. Inspect the rotor for cracks or
a4 burned tip. Replace the rotor if it
is defective,

SECONDARY (HIGH TENSION) WIRES

The secondary wires include: the
wires connecting the distributor cap
to the spark plugs and the wire con-
necting the center terminal of the
distributor cap to the center terminal
of the ignition coil.

These wires are the radio resist-
ance-type which filter out the high
frequency electrical impulses that are
the source of ignition noise interfer-
ence. The resistance of each wire
should not exceed 24,500 ohms.
When checking the resistance of the
wires or when setting ignition timing,
do mot puncture the wires with a
probe. The probe may cause a sepa-
ration in the conductor. A spark plug
wire set is available for service,

At regular intervals, clean and in-
spect the wires for cracked insulation
and loose terminals, Repair or re-
place the wires as required.

‘When removing the wires from the
spark plugs, grasp the moulded cap
only. Do not pull on the wire because
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CONDITION

CAUSED BY

Accumuiation of oil and dirt on the breaker
points from the distributor base bushing, excessive
or improper cam lubricant, and /or neglect to
clean points periodically.

Incorrect alignment,
Incorrect voltage regulator setting.

Radio condenser installed to the distributor
side of the coil.

Ignition condenser of improper capacity.

EXCESSIVE METAL Extended operation of the engine at speeds
TRANSFER OR PITTING other than normal.
B1443-A
FIG. 7—Breaker Point inspection

the wire connection inside the cap
may become separated or the weath-
er seal may be damaged.

Spark Intensity

1. Disconnect all the spark plug
wires, Check the spark intensity of
one wire at a time.

2. Install a terminal adapter in
the terminal of the wire to be
checked, Hold the adapter approxi-
mately %4g inch from the exhaust
manifold and crank the engine using
a remote starter switch. The spark
should jump the gap regularly.

3. If the spark intensity of all
leads is satisfactory, the coil, con-
denser, rotor, distributor cap, and the
secondary wires are probably satis-
factory.

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 dis-
tributor high tension lead. Follow
the instructions of the test set manu-
facturer 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 vari-
out types of spark plug fouling and
their causes.

Testing. After the proper gap is
obtained, test the plugs on a testing
machine. Compare the sparking effi-
ciency of the cleaned and regapped
plug with a new plug. Replace 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 insula-
tor, Place the spark plug under pres-
sure, Leakage is indicated by air
bubbling through the oil. If the test
indicates compression leakage, re-
place the plug. If the plug is satisfac-
tory, 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 advance sys-
tem.

4. Pre-ignition (caused by spark
plugs of the wrong heat range),
fouled plugs, improperly adjusted
plugs, etc,

DISTRIBUTOR
CAM LOBE ACCURACY

Worn cam lobes will cause the

corresponding cylinders to fire out of
time and result in a loss of power.

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

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 indi-
cations that the spark advance is not
functioning properly, remove the dis-
tributor from the engine and check
it on a distributor test set following
the instructions under “Spark Ad-
vance Adjustments,”

Check the vacuum advance mech-
anism 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 re-
turn to its original position when re-
leased, If the breaker plate binds,
remove the plate. Clean, inspect, and
lubricate it as described for the par-
ticular distributor.

To check the diaphragm for leak-
age:

1. Adjust the vacuum gauge to
25 inches Hg following the instruc-
tions 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.
If a leak is indicated by the test, re-
place the diaphragm assembly.

BREAKER PLATE WEAR TEST

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.
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CONDITON

IDENTIFICATION

CAUSED BY

FOULING .

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.

GAS
FOULING

Dry, black, fluffy de-
posits,

Incomplete combustion caused by
too rich a fuel-air mixture or by a
defective coil, breaker points or ig-
nition cable.

White, burned, or
blistered insulator
nose and eroded
electrodes,

Inefficient engine cooling, or engine
overheating caused by improper ig-
nition timing, wrong type of fuel, or
loose spark plugs.

NORMAL
CONDITIONS

Rusty brown to gray- | Regular or unleaded gasoline.
ish-tan powder de-

posit and minor elec-

trode erosion.

White, powdery de- | Highly leaded gasolines.

posits.

CARBON
FOULING

Hard baked on black
carbon,

Too cold a plug,

B1005-8

FIG. 8—spark Plug Inspection

There should not be over a 37
variation in dwell between engine
idle speed and 2500 rpm. If the con-
tact dwell changes more than 37, the
bushing should be replaced.

Gear Backlash

1. Mount a dial indicator on the
distributor so that the indicator point
rests on the rotor, % inch from the
center.

2. Turn the rotor as far as it will
go and set the indicator on zero.

3. Turn the rotor in the opposite
direction and note the reading on the
dial indicator, This is the backlash,

4. The backlash should be 0.003-
0.0035 inch, If the backlash is not to
specifications, it indicates incorrect
number of teeth on the distributor or
camshaft gear, or excessively worn
gears,

Distributor Shaft End Play. If the
shaft end play is not to specifications,
check the location of the gear on the
shaft.

The shaft end play can be checked
with the distributor installed on the
engine,

1. Mount the dial indicator on the
distributor so that the indicator tip
rests on the top of the distributor
shaft.

2. Push the shaft down as far as
it will go and set the dial indicator on
zero.

3. Pull the distributor shaft up-
ward as far as it will go and read the
end play. The end play should be
0.005-0.008 inch.

E] ADJUSTMENTS AND

DISTRIBUTOR SPARK ADVANCE

The spark advance is checked to
determine if the ignition timing ad-
vances in proper relation to engine

speed and load.

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

REPAIRS

ing the instructions of the manufac-
turer,

2, Check the breaker point con-
tact dwell, If the contact dwell is not
between 35-387, or the breaker point
gap is not within 0.024-0.026 inch,
adjust the breaker points.

3. Check the breaker arm spring

tension (17-20 ounces). Adjust it if
necessary,

4. Adjust the test set to 0° ad-
vance, 0-inch vacuum, and the initial
rpm setting listed in the specifications
(Group 17).

§. Check the operation of the vac-
uum advance at the lowest and high-
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FIG. 9—Spark Advance Adjustment

est vacuum and rpm settings given
in the specifications (Group 17).

6. If the spark advance is not
within the limits under low vacuum,
the primary spring adjustment is at
fault. If the spark advance is not
within the limits under high vacuum,
the secondary spring adjustment is at
fault.

To adjust the spark advance, re-
lease the tension on the retard
springs by turning the adjusting posts
as required (Fig. 9). Adjust the
primary spring (sprifig farthest from
the vacuum chamber) first, for the
low vacuum settings. Adjust the sec-
ondary spring last, for the high
vacuum settings. As a final check,
check the advance throughout the
entire range,

If it is impossible to adjust both
springs to give the correct spark ad-
vance throughout the range, one or
both springs should be replaced and
the spark advance readjusted. If the
advance characteristics still cannot
be brought within specifications,
replace the diaphragm assembly.

BREAKER POINTS

The breaker point assembly can be
replaced without removing the dis-
tributor from the engine.

REMOVAL

1. Remove the distributor cap and
rotor,

2. Disconnect the primary and
condenser wires,

PRIMARY SPRING
CONTROLS LOW
\ VACUUM ADVANCE

3. Remove the screws that secure
the breaker point assembly to the
breaker plate. Remove the breaker
point assembly.

INSTALLATION

1. Place the primary and conden-
ser leads on the breaker point assem-
bly primary terminal. Install the
lockwasher and nut. Tighten the nut
securely,

2. Position the bresker point as-
sembly on the breaker plate. Install
the hold down screws. Make sure
the ground wire terminal is on the
screw nearest the adjustment slot.

3. Adjust the breaker point gap
or dwell.

BREAKER POINT GAP OR DWELL

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 fecler gauge between the
breaker points (Fig. 10). The gap
should be set to the larger opening
(0.026 inch) because the rubbing
block will wear down slightly while
seating to the cam. If the fit is loose

Tool—1215-D

FIG. IO—A;li;;ting New Breaker |;§im

Gap
or if there is binding, loosen the
stationary point lock screw and ad-
just the gap (Fig. 10),

3. Apply = light film of high-tem-
perature, 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
proper alignment. Also set the con-
tact dwell to the low setting (35°).
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 makes an
accurate gap reading or setfing impos-~
sible. Clean the breaker points and
check and adjust the alignment,
Check the contact dwell following
the instructions of the dwell meter
manufacturer, The contact dwell
should be 35°-38°,

BREAKER POINT ALIGNMENT

The vented-type breaker points
used in Ford distributors must be ac-
curately aligned and strike squarely
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FIG. 11—Breaker Point Alignment

in order to realize the full advantages
provided by this design, and assure
normal breaker point life, Any mis-
alignment of the breaker point sur-
faces will cause premature wear,
overheating, and pitting.

1. Turn the distributor cam so
that the breaker points are closed and

check the alignment of the points
(Fig. 11).

2. Align the breaker points to
make full facegontact by bending
the stationary breaker point bracket
(Fig. 12). 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 ten-
sion is essential to proper engine op-

17-20 OUNCES

FIG. 13—Checking Breaker Point Spring Tension

Tool—12150-0
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FIG. lZ-Aﬁgnng Breaker Points

eration and normal breaker point
life. If the spring tension is too great,
rapid wear of the breaker arm rub-
bing block will result, causing the
breaker point gap to close up and re-
tard the spark timing. If the spring
tension is too weak, the breaker arm
will flutter at high engine rpm re-
sulting in an engine miss.

To check the spring tension, place
the hooked end of the spring tension
gauge over the movable breaker
point, then pull the gauge at a right
angle (90°) to the movable arm un-
til the breaker points just start to open
(Fig. 13). If the tension 15 not with-
in specifications (17-20 ounces), ad-
just the spring tension.

To adjust the spring tension (Fig.
14):

1. Disconnect the primary and

B1339-8

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 de-
crease tension and in the opposite
direction to increase tension.

3. Tighten the locknut, then check
spring tension. Repeat the adjust-
ment until the specified spring ten-
sion is obtained.

4, Install the primary and conden-
ser leads with the lockwasher and
tighten the nut securely.

IGNITION TIMING

The timing pointer (Fig. 15), has
four timing marks ranging from top
dead center (TDC) to 10° before
top center (BTC). The crankshaft
pulley has a timing notch, To adjust
ignition timing, align the notch on
the pulley with the proper timing
mark on the timing pointer.

CHECKING IGNITION TIMING

1. Disconnect the distributor vac-
uum line.

2, 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.

3. Clean the dirt from the timing

marks and from the timing notch on
the crankshaft pulley. If necessary,

MORE TENSION

FIG. 14—Adjusting Spring Tension
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FIG. 15~Timing Marks

chalk the proper mark and the timing
notch to improve legibility.

4. Operate the engine at idle speed.
The timing light should flash just as
the proper mark lines up with the
notch indicating correct timing, The
operator's eye should be in line with
the center of the pulley and the tim-
ing pointer.

5. If the proper timing mark and
the notch do not line up, rotate the
distributor until the correct mark and
the pointer or notch are in line,

Timing is advanced by counter-
clockwise rotation of the distributor
body, and retarded by clockwise ro-
tation.

6, After the ignition timing has
been properly set, connect the dis-
tributor vacuum line.

7. Check the distributor to deter-
mine if the advance mechanism is
operating. To do this, hold the timing
light so that the timing marks and the
notch can be seen, and accelerate the
engine. If no advance is evident, one
of the following is the probable
cause; no vacuum available at the dis-
tributor or the vacuum advance dia-
phragm is leaking or it is discon-

IG. 16—lgnition Wiring

nected from the breaker plate, or the
breaker plate is binding in the hous-
ing or on the bushing.

SPARK PLUG WIRE
REPLACEMENT

The ignition wire installation is
shown in Fig. 16.

REMOVAL

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

2. Remove the coil high tension
lead.

INSTALLATION

1. Connect the wires to the proper
spark plugs.

2. Insert the ends of the wires in
the correct sockets in the distributor
cap. Be sure the wires are forced all
the way down into their sockets and
that they are held firmly in position.
The No. 1 socket is identified on the
cap. Install the wires in a clockwise
direction in the firing order (1-5-3-6-
2-4) starting at the No, 1 socket.

3. Install the coil high tension
lead. Push all weather seals into posi-
tion.

SPARK PLUGS

REMOVAL

1. Remove the wire from each
spark plug by grasping the moulded
cap only. Do net pull on the wire be-
cause the wire connection inside the
cap may become separated or the
weather seal may be damaged.

/B1334.8

2. Clean the area around each
spark plug with compressed air, then
remove the spark plugs.

INSTALLATION

1. Install the plugs. Tighten each
plug to 15-20 ft-lbs torque.

When a new spark plug is installed
in a new replacement cylinder head,
torque the plug to 20-30 ft-lbs,

2. Connect the spark plug wires.
Push all weather seals into position.

CLEANING

Clean the plugs on a sand blast
cleaner, following the manufacturer’s
instructions. Do not prolong the use
of the abrasive blast as it will erode
the insulator. Remove the carbon and
other deposits from the threads with
a stiff wire brush, Any deposits will
retard the heat flow from the plug to

FIG. 17—(lomi;'|g ﬁug Electrode
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the cylinder head causing spark plug
overheating and pre-ignition.

Clean the electrode surfaces with a
small file (Fig. 17). Dress the elec-
trodes to secure flat parallel surfaces
on both the center and side electrode.

After cleaning, examine the plug
carefully for cracked or broken in-
sulators, badly pitted electrodes, or
other signs of failure. Replace as re-
quired.

ADJUSTMENT

Set the spark plug gap (0.032-
0.036 inch) by bending the ground
electrode (Fig. 18).

RESISTANCE WIRE
REPLACEMENT

The primary resistance wire is
checked for excessive resistance as
shown in Fig. 4 "Resistance Wire
Test.,”

To replace the resistance wire:

B1391-A

FIG. 18—Gapping Spark Plug

1. Cut the brown wire and cut the
red wire (with a green band) from
the upper quick disconnect at the
dash panel. Cut the wires as close to
the quick disconnect as possible.

2. Solder a male bullet-type ter-
minal to the brown wire and to the
red wire (with a green band), Make a
single terminal of the two wires, Us-

ing a female bullet terminal connec-
tor, connect the wires to one end of
the service replacement resistance
wire, Do not splice the resistance
wire,

3. Drill a % -inch hole through
one of the accessory dimples in the
dash panel.

4. Install a grommet into the hole
drilled in the dash panel.

5. Thread one end of the service
replacement resistance wire through
the grommet in the dash panel and
connect it to the jumper wire at the
ignition switch. Make sure the wire
is routed through the retaining clips.

6. Cut off and discard (at the
point where it enters the taped area)
the length of defective resistance wire
which is not enclosed in the taped
portion of the wiring assembly,
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E] DISTRIBUTOR OPERATION

The direction of distributor rota-
tion is clockwise as viewed from the
top of the distributor,

Engine speed and load require-
ments are satisfied by the action of
the breaker plate which is controlled
by a vacuume-actuated diaphragm
working against the tension of two
calibrated breaker plate springs. The
breaker plate is free to rotate on the
shaft bushing. The diaphragm moves
the breaker plate in a counterclock-
wise direction to advance the spark,
and the springs move the plate in
a clockwise direction to retard the
spark. The degree of spark advance
is determined by the strength of the
vacuum acting on the diaphragm.

Vacuum is transmitted to the dis-
tributor diaphragm from two inter-
connected passages in the carburetor
(Fig. 1). The opening of one pas-
sage is in the throat of the venturi and
the opening of the other passage is
in the throttle bore just above the
closed throttle plate.

All manifold vacuum to the distrib-
utor passes through a spark control
valve located in the carburetor
throttle body. Under steady part
throttle operation, the spark valve is
held open against the pressure of a
calibrated spring. A combination of
atmospheric pressure outside of the
spark valve diaphragm and manifold
vacuum from within holds the spark
valve open. When accelerating, mani-
fold vacuum momentarily drops be-
low a predetermined point and the
calibrated spring closes the spark
valve shutting off the manifold vac-
uum port, Vacuum from the venturi
prevents full spark retard.

As engine speed approaches the
throttle setting, manifold vacuum in-
creases sufficiently to open the spark
valve and allow a higher vacuum to
operate the distributor,

At high engine speed, manifold
vacuum falls and the valve closes.
This prevents loss of venturi vacuum
due to bleed back caused by the
lower manifold vacuum, This assures

B1313-A

FIG. 1—Spark Advance Controls

full spark advance at high engine
speed.

The spark valve functions in a
similar manner to provide an inter-
mediate spark retard whenever the
load on the engine is increased to a
degree where normal road load spark
advance would be too great and the
wide-open throttle spark retard
would reduce the efficiency of the
engine.

n DISTRIBUTOR REMOVAL AND INSTALLATION

REMOVAL

1. Disconnect the primary wire at
the coil. Disconnect the distributor
vacuum line at the distributor. Re-
move the distributor cap.

2. Scribe a mark on the distribu-
tor body, indicating the position of
the rotor, and scribe another mark on
the body and engine block, indicating

the position of the body in the block.
These marks can be used as guides
when installing the distributor in a
correctly timed engine.

3. Remove the screw, lockwasher
and clamp and pull the distributor
out of the block., Do not rotate the
crankshaft while the distributor is
removed or it will be necessary to

time the engine.

INSTALLATION

The distributor installed is shown
in Fig. 2.

1. If ignition timing is required,
rotate the crankshaft until No, 1
piston is on TDC after the com-
pression stroke, Position the distribu-
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tor in the block with the rotor at the
No. 1 firing position. Make sure the
oil pump intermediate drive shaft is
properly seated In the oil pump. It
may be necessary to crank the engine
with the starter after the distributor
drive gear is partially engaged, in
order to engage the intermediate shaft
fully in the oil pump. Install, but do
not tighten, the distributor retaining
screws, Rotate the distributor body
clockwise until the breaker points are
just starting to open. Tighten the re-
taining screws,

2, If the crankshaft has not been
rotated while the distributor was re-

moved, position the distributor in the
block with the rotor aligned with the
mark previously scribed on the dis-
tributor body, and the marks on the
body and engine block in align-
ment, Install the distributor retain-
ing screws.

3. Connect the distributor primary
wire. Install the distributor cap.

4, Start the engine and check the
ignition timing with a timing light
(Part 2-1). Connect the distributor
vacuum line, and check the advance
with the timing light when the en-
gine is accelerated (Part 2-1).

RETAINING SCREW
FIG. 2—Distributor Installation

B1314.A

DISTRIBUTOR DISASSEMBLY, CLEANING AND INSPECTION,

AND ASSEMBLY

DISASSEMBLY
1. Instail the distributor in a vise,
2. Remove the rotor and retainer.

3. Remove the vacuum advance
rod retainer, Push the rod out of the
plate, Remove the vacuum unit from
the distributor,

4. Disconnect the primary and
condenser wires from the breaker
point terminal.

5. Remove the condenser,

6. Remove the breaker point as-
sembly.

2 Tool-T&0P-12131-A
e B1315-A

FIG. 3—Gear Pin Removal

7. Release the tension on the re-
turn springs and disconnect the
springs. Do not stretch the springs as
distortion may result, making it im-
possible to obtain an adjustment. If
the springs are distorted, discard
them,

8. Remove the distributor from
the vise. Remove the distributor cap
clamps. If & solid-type drive gear pin
is used, file the peened end from the
pin. Drive out the pin with a punch
(Fig. 3).

9. If the gear and shaft are to be
used again, mark the gear and shaft
50 that the pin holes can be easily
aligned for assembly.

10, Press the gear off the shaft
(Fig. 4). Slide the distributor shaft
out of the body.

11. Position the distributor in a
vise.

12. Remove the lock ring attach-
ing the breaker plate to the bushing
(Fig. 5). Lift the breaker plate from
the body. Pull the primary wire
through the opening in the distribu-

FIG. 4—Gear Removal

tor, working from the inside of the
distributor.

13. Remove the ground wire.

14. Compress and insert the slot-
ted end of the bushing removal tool
into the distributor body, Allow it to
expand and butt against the bushing.
DPrive out the bushing (Fig. 6).



FIG. 5—Lock Ring Removal

CLEANING AND INSPECTION

Soak all parts of the distributor
assembly (except the condenser,
breaker point assembly, diaphragm
assembly, and electrical wiring) in a
mild cleaning solvent or mineral
spirits. Do not use a harsh cleaning
solution. Wipe all parts that cannot
be immersed in a solvent with a clean
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 compressed
air.

Examine the bushing surfaces of
the distributor shaft and examine the
bushings for wear. The minimum al-
lowable shaft diameter at the bush-
ing is 0.4675 inch. The maximum al-
lowable inside diameter of the bush-
ing is 0.46%0 inch. Replace worn
parts,

Inspect the cam lobes for scoring
and signs of wear. If any lobe is

Tool-T52L-12590—-DED

BI317-A
FIG. s—lushhg Removal
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FIG. 7—Distributor Assembly
scored or worn, replace the shaft. ASSEMBLY

Inspect the breaker plate assembly The distributor assembly is shown
for signs of distortion or other de- n Fig. 7.

fects. Replace it if it is defective.

The breaker point assembly and
condenser should be replaced when-
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 rod
for damage, Check the vacuum line
fitting threads for stripping or other
damage. Test the diaphragm assem-
bly for leakage. Replace all defective
parts. Test the condenser on a test
set. Replace it if it does not meet
specifications.

1. Oil the bushing and position it

BI1311.A

FIG. B—Bushing Installation
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FIG. 9—Burnishing Bushing

in the body with the lock ring end
up. Install the bushing (Fig. 8). Turn
the tool until the adapter bottoms
firmly against the distributor body.

2. Burnish the bushing to the
proper size (Fig. 9).

3. Pass the primary wire assembly
through the opening in the distribu-
tor, working from the inside to the
outside of the distributor housing.
Pull the wire through the opening un-
til the locating stop is flush with the
inside of the distributor (Fig. 10), In-
stall the ground wire (Fig. 10).

4, Position the breaker plate in
the body. Install the lock ring to
secure the plate (Fig. 11).

5. The breaker plate is shown in-
stalled in Fig. 12. Position a new
breaker point assembly on the break-
er plate. Be sure the pivot pin enters
the hole in the breaker plate.

6. Connect the ground wire to the
breaker plate at the end closest to the
adjustment slot. Install the other
screw and lockwasher at the opposite
end of the assembly.

FIG. 10—Primary and Ground Wire
Installation

B1321-A
FIG. 11—Lock Ring Installation

7. Install a new condenser. Place
the condenser lead, primary lead,
lockwasher, and nut on the primary
terminal.

8, Install the two return springs
on the adjustment and breaker plate
post, Make certain that the secondary
spring is installed adjacent to the
vacuum chamber,

9. Install the vacuum unit on the
distributor body,

10. Insert the tip of the vacuum
rod through the breaker plate. At-
tach the rod with the retainer,

11, Slide the shaft into the body,
using care not to damage the rubbing
block on the breaker points, The
shaft and gear are replaced as an as-
sembly. One part should not be re-
placed without replacing the other.

12. Using the marks made on the
gear and shaft as guides to align the
pin holes, press the gear on the shaft.

BREAKER PLATE ASSEMBLY
PRIMARY WIRE
Bf. SECONOARY

CONDENSER

&

B81328-8

FIG. 12—Breaker Plate
Installation

Arbor
Press Ram
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If a new shaft is being installed,
attach the distributor shaft support-
ing tool to the distributor and tight-
en the backing screw on the tool
enough to remove all shaft end play.
With a 0.028-inch feeler gauge in
position against the distributor
mounting flange, press the gear on
the shaft until it bottoms on the feel-
er gauge (Fig. 13). Remove the feeler
gauge and drill the shaft with a Y&-
inch drill, using the pin hole in the
gear shoulder as a guide.

13. Install the pin through the
gear and shaft (Fig. 3). Peen the pin
if the solid-type pin is used, Install the
distributor cap clamps, Lubricate the
cam with high temperature, non-fiber
grease.

14. Refer to Part 2-1 and make
the following checks and adjust-
ments:

Breaker point spring tension.

Align the breaker points and adjust
the gap.

Vacuum advance.

Check the breaker point dwell and
resistance.
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Bl TROUBLE DIAGNOSIS AND TESTING

The fuel system components are
shown in Fig. 1.

FUEL TANK AND LINES

Water and dirt that accumulate
in the fuel tank can cause carburet-

STATION WAGONS

FIG. 1—Fuel System Installation

FUEL PUMP

or or fuel pump malfunction. Con-
densation, which is the greatest cause
of water entering the fuel tank, is
formed by moisture in the air when
it strikes the cold interior walls of
the tank,

If the accumulation of sediment
in the fuel pump sediment bowl is
excessive, the fuel tank should be
removed and flushed and the line
from the fuel pump to the tank
should be blown out.

VENT TUBE ASSEMBLY

y
4 \

SEDIMENT BOWL

SENDING UNIT

FLEXIBLE
HOSE
HTTING

FUEL TANK LINE

B1305C
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FUEL PUMP AND VACUUM
BOOSTER

Incorrect fuel pump pressure and
low capacity are the two most likely
fuel pump troubles that will affect
engine performance. Low pressure
will cause a lean mixture at high
speeds and excessive pressure will
cause high fuel consumption and car-
buretor flooding, Low capacity will
cause fuel starvation at high speeds.

TESTS

The tests are performed with the
fuel pump instzlled on the engine.
Clean the fuel pump sediment bowl

. . ;""".\
FIG. 2—Fuel Pump Pressure and Capacity Test

before performing a pressure or ca-
pacity test.

Pressure Test

1. Disconnect the fuel line at the
carburetor,

2, Install a pressure gauge (0-15
psi) and a petcock to the fuel line
(Fig. 2).

3. Install a flexible hose in the pet-
cock so that the fuel can be expelled
into a suitable container for the ca-
pacity test.

4. Vent the system, by opening
the petcock momentarily, before tak-
ing & pressure reading.

FUEL PUMP TROUBLE DIAGNOSIS GUIDE

5. Operate the engine at 500 rpm
and observe the pressure gauge. After
the pressure has stabilized, it should
be within 3.5-5.5 psi.

6. If the pressure is not to specifi-
cations, remove the fuel filter from
the system and take another pres-
sure test,

If the pressure is within specifica-
tions with the fuel filter removed, the
fuel filter was restricted and a new
one should be installed.

If the pressure is not within speci-
fications with the fuel filter removed,
the fuel pump is defective,

Capacity Test, Perform this test
only when the pressure test 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 required to expel
one pint. It should be 1 pint within
30 seconds,

Vacuum Booster Test

1. Connect a vacuum gauge to the
windshield wiper connection of the
pump.

2. Disconnect the pump to mani-
fold line at the manifold. Plug the
line.

3. Operate the engine at specified
rpm and observe the vacuum gauge,
The vacuum should be 10 inches Hg
at 600 rpm.

LOW FUEL PUMP PRESSURE

Diaphragm stretched or leaking.
Spring weak.

Rocker arm worn.

Excessive clearance between

rocker arm, vacuum link, and fuel
pump link.

Fittings loose or cracked,

Fuel line cracked or broken.
Valve improperly seating.

Dirt in the fuel tank and/or lines.
Fuel tank vent restricted.
Diaphragm ruptured,

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

Mounting bolts loose.
Rocker arm worn,

Rocker arm spring weak or broken.

LOSS OF BOOSTER PUMP
VACUUM

Vicuum pump cover retaining
screws loose,
Valves not seating properly.

Spring weak.
Diaphragm defective,
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CARBURETOR

Dirt accumulation in the fuel and
air passages, improper idle adjust-
ments, and improper fuel level are
the major sources of troubles.

TESTS
Accelerating Pump Discharge
1. Remove the air cleaner,
2. Open the throttle plate,

3. Observe the fuel flow from

CARBURETOR TROUBLE DIAGNOSIS GUIDE

the accelerating pump discharge

nozzle.

If the system is operating satis-
factorily, a quick steady stream will

flow from the discharge nozzle.

HARD STARTING
(HOT OR COLD)

Binding or broken choke linkage.

Improper starting procedure caus-
ing 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,

ROUGH IDLE

In addition to the items listed
under “Poor Performance Caused
By a Lean Mixture" or “Poor Per-
formance Caused By A Rich Mix-
ture,” the following conditions will
cause poor idle:

Incorrect idle mixture adjustment,

Idle adjustment needles grooved,
worn, or otherwise damaged.

Idle air bleeds restricted.

Idie air or fuel passages restricted.

Idle discharge holes restricted.

Idle discharge holes not in proper
relation to the throttle plate.

POOR ACCELERATION

Poor acceleration complaints fall
under one of three headings; the en-
gine is sluggish on acceleration, the
engine stalls when accelerated, or the
engine hesitates or develops a flat
spot when accelerated. Poor accelera-
tion is caused by either an exces-
sively lean or rich mixture on ac-
celeration.

A lean mixture on acceleration
can be caused by:

Accelerating pump diaphragm de-
fective,

Incorrect pump stroke adjustment,

Fuel inlet ball check not seating on
acceleration.

Low fuel level or float setting,

Restriction in the accelerating
pump discharge passage,

Discharge ball check 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 spacer caused by loose
mounting bolts or defective gasket.

Air leak at the throttle shaft
caused by worn throttle shaft,

Fuel filter clogged.

A rich mixture on acceleration can
be caused by:

High fuel level or float setting.

Excessively dirty air cleaner.

Incorrect pump stroke adjustment,.

FLOODING OR LEAKING
CARBURETOR

Cracked main body or fuel bowl

Defective main body gaskets or
fuel bowl gaskets.

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.

POOR PERFORMANCE
CAUSED BY A RICH MIXTURE

Excessive dirt in the air cleaner.
High fuel level or float setting.
Fuel inlet needle not seating prop-

erly or worn needle and/or seat,
Power valve leaking.

Restricted air bleeds.

Worn or damaged main jet.

Accelerating pump discharge ball
check and/or weight not seating.

Fuel pump pressure excessive.

POOR PERFORMANCE
CAUSED BY A LEAN MIXTURE

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

Sticking fuel inlet needle.
Low fuel pump pressure,

El FueL FiLTER AND

Refer to the “Maintenance Guide"
in Group 16 for the proper main-
tenance interval,

SEDIMENT BOWL
REMOVAL

Loosen the bowl bail assembly and
remove the sediment bowl and gasket,
and filter screen (Fig. 3), Discard the
gasket.

AIR CLEANER MAINTENANCE

CLEANING AND INSPECTION

Clean the sediment bowl and filter
screen in cleaning solvent and dry
them with compressed air.

INSTALLATION

I. Place a new gasket and filter
screen on the sediment bowl (Fig. 4).

2. Position the sediment bowl on

the fuel pump and tighten the bail
nut.

3. Start the engine. Check for leaks.

FUEL FILTER REPLACEMENT

The fuel filter is located in the car-
buretor fuel inlet line (Fig. 5). There
is no provision for cleaning the filter.
Replace it if it becomes clogged and
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SEDIMENT BOWL B1455-A

FIG. 3—Fuel Pump Installation

at the recommended mileage interval
(Group 16).

1. Loosen the clamps on the rub-
ber sleeves and slide the clamps away
from the filter. Remove the filter.

2. Position the new filter in the
fuel line so that the fuel flow arrow
on the filter points toward the carbu-
retor. Install the filter in the rubber

mﬂ——‘[ﬂ
PUMP

BAIL
ASSEMBLY
B1216-8
FIG. 4—Sediment Bowl Assembly

sleeves and slide the clamps into po-
sition,

3. Start the engine and check the
fuel line for leaks.

AIR CLEANER

The engine is equipped with a dry-
type air cleaner that has a replace-
able cellulose fiber filtering element
(Fig. 6). The air from the engine
compartment enters the air cleaner
through an open tube on the left side
of the air cleaner. The air then passes
through the filter element. After
leaving the filter element, the air is
deflected down into the carburetor.
The dust particles are trapped in the
filter element as the air rushes
through it
REMOVAL

1. Remove the wing nut retaining
the cover on the air cleaner, then lift
the cover off.

2, Lift the element out of the air
cleaner body.

3. To remove the air cleaner body,

loosen the clamp and lift the air
cleaner body off the carburetor.

B1434-A
FIG. 5—Fuel Filter Installation

; SRENCING CHAMBER
B1452-A

FIG. 6—Air Cleaner

INSTALLATION

1. Position the air cleaner body on
the carburetor with the word
“FRONT" toward the front of the
engine. Tighten the clamp (Fig. 7).

2. Place the filter element in the
air cleaner body,

3. Position the cover and install
the wing nut,

MAINTENANCE

Refer to Group 16 for the recom-
mended maintenance mileage inter-
val.

Direct clean compressed air against
the element in the opposite direction
of normal air flow, that is, from 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.

B1453-A

FIG. 7—Air Cleaner Installation

E]l CARBURETOR IN-CHASSIS ADJUSTMENTS

IDLE ADJUSTMENTS

For purposes of an engine tune-up,
the idle adjustments should be made
in the sequence listed,

A stop screw (Fig. 8) controls the
engine idle speed. Turn the screw in
to increase the engine idle speed and
out to decrease the engine idle speed.

1. Place the transmission selector

lever in neutral position and set the
parking brake.

2. Operate the engine at fast idle
until the temperature has stabilized
(approximately 1200 rpm for 30
minutes). Be sure the choke plate is
fully open. On a car with an air con-
ditioner, operate the air conditioner
20 minutes before setting the engine
idle speed.

3. Attach a tachometer to the en-
gine.

On a car with a manual-shift trans-
mission, with the transmission selec-
tor lever in neutral position, turn the
idle speed stop screw in a direction
to obtain 500-325 rpm. Open the
throttle by hand and allow it to close
normally, Check the engine idle
speed.

On a car with Fordomatic, be sure
the parking brake is on. Place the
selector lever in drive range position,
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ENGINE IDLE SPEED

IDLE FUEL MIXTURE
g ADJUSTMENT

FIG. 8—idle Adjustments

Adjust the engine idle speed to 475-
500 rpm.

After the correct engine idle speed
has been obtained, open the throttle

by hand and allow it to close nor-
mally. Check the engine idle speed.

FIG. 9—Anti-Stall Dashpot
Adjustment

Final engine idle speed may be
varied to suit the conditions under
which the car is to be operated.

Remove the tachometer if the idle
fuel mixture is not going to be ad-

ACCELERATION PUMP STROKE
SUMMER —PUT ROD IN HOLE A
WINTER-PUT ROD IN HOLE B B1303-A

FIG. 10-Accelerating Pump Stroke

FUEL SHOULD TOUCH "LOW" PIN

Tool-T52L-9550.AEF

LOWER
FUEL LEVEL

FUEL SHOULD
NOT TOUCH

.
PLACE SLOTTED END OF Bending Tool OVER
TAE ON FLOAT ARM. HOLD FLOAT AND BEND

Tool—-T521.9550-AGE

TAB TO CHANGE FUEL LEVEL

FUEL LEVEL CHECK

FUEL LEVEL ADJUSTMENT B1067-8

FIG. 11—Fuel Level and Fuel Level Adjustment

justed, If the idle fuel mixture is to
be adjusted, leave the tachometer in-
stalled so that the idle speed can be
rechecked after the fuel mixture has
been adjusted,

IDLE MIXTURE

The idle fuel mixture is controlled
by the idle mixture adjusting needle
(Fig. 8).

1. Adjust the engine idle speed.

2. Turn the mixture needle in until
the engine begins to run rough from
the lean mixture, Do not turn the
needle against the seat tight enough
to groove the point. If the needle is
damaged, it must be replaced before
a proper mixture adjustment can be
obtained, Turn the needle out until
the engine begins to “roll” from the
rich mixture. Then, turn the needle
in until the engine runs smoothly.
Always favor a slightly rich mixture

THROTTLE RETURN SPRING

FIG. 12—Monual-Shift Throttle Linkage

3. Check the engine idle speed
and adjust it if necessary. Remove
the tachometer,

ANTI-STALL DASHPOT—FORDOMATIC

1. With the engine idle speed and
mixture properly adjusted, and the
engine at operating temperature,
turn the anti-stall dashpot adjusting
screw in or away from the dashpot
plunger (Fig. 9).

2. Hold the throtitle in the closed
position. Depress the plunger with a
screwdriver blade (Fig. 9). Turn the
adjustment screw out (toward the
plunger) until a clearance of 0.060-
0.090 is obtained between the screw
head and the tip of the plunger.

ACCELERATING PUMP

Acceleration requirements in sum-
mer and winter are satisfied by con-
trolling the quantity of fuel dis-
charged by the accelerating pump
(Fig. 10). The pump stroke is con-
trolled by changing the position of

CARBURETOR
CONNECTING LINK

ACCELERATOR
FEDAL

4% INCHES
AFPROXIMATELY
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the pump link in the throttle lever.
The inner hole (hole closest to the
throttle shaft) is for average or hot
weather operation. The outer hole
is for cold weather operation.

FUEL LEVEL

1. Remove the power valve dia-
phragm cover and valve assembly.

2. Place the fuel gauge in the
opening and crank the engine. The
fuel should touch the tip of the low
gauge pin for the maximum fuel level
setting. The fuel should mever be

higher than the tip of the low gauge
pin (Fig. 11).

If the fuel level is too high or too
low, drain the fuel into a suitable
container and remove the fuel bowl

3. Install the dummy bowl, using
the fuel bowl gasket and three of the
retaining screws (Fig. 11). Position a
suitable container under the carburet-
or to collect any spill-over of fuel.
To adjust the fuel level, bend the float
arm tab. Crank the engine and re-
check the fuel level,

THROTTLE LINKAGE
MANUAL-SHIFT TRANSMISSION

Adjust the engine idle speed to
specifications. Set the accelerator
pedal height to 4% inches and ad-
just the carburetor connecting link,
as necessary, to allow a smooth bind-
free operation (Fig. 12).
FORDOMATIC

The throttle linkage adjustments
for this transmission are covered in
Group 6.
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u CARBURETOR OPERATION

The carburetor (Fig. 1) has two
main assemblies. They are the main
body and the throttle body.

FUEL INLET SYSTEM

The amount of fuel entering the
fuel bowl (Fig. 2) is controlled by
the distance the fuel inlet needle is
moved off its seat and by fuel pump
pressure. Movement of the fuel inlet
needle in relation to the seat is con-
trolled by the float and lever assembly
which rises and falls with the fuel
level. When the fuel in the fuel bowl

81295-8

BALANCE TUBE

FLOAT TAB

FIG. 2—Fuel Inlet System

FLOAT LEVER

reaches a pre-set level, the float moves
the fuel inlet needle to a position
where it restricts the flow of fuel,
admitting only enough fuel to replace
that being used.

A spring and pin, inside the hollow
fuel inlet needle, cushions the fuel
inlet needle against road shocks and
vibrations. A clip, to assure reac-
tion of the fuel inlet needle to any
float movement, is attached to the
needle and float,

A spring attached to the float tab
and secured to the fuel inlet needle
seat and bracket assembly helps to
stabilize the float,

IDLE FUEL SYSTEM

High manifold vacuum at idle cre-
ates a low pressure area at the idle
discharge port. The pressure in the
fuel bowl is near atmospheric pres-
sure. The difference in pressure be-
tween the fuel bowl and the idle
discharge port forces fuel through
the idle fuel system,

Fuel is forced through the main
jet into the bottom of the main well
(Fig. 3). From the main well, the
fuel flows into the idle fuel passage.

The fuel is metered through a cali-
bated restriction located at the top

FUEL VALVE
cue

81322-8

of the idle fuel passage, Air enters
the idle fuel system, to vaporize the
fuel, through an air bleed at the top
of the idle passage. The air bleed also
acts as a vent to prevent siphoning at
high speeds or when the engine is
stopped. The fuel-air mixture travels
down the idle channel past two idle
transfer holes in the throttle body
and is discharged through the idle
discharge hole. As the throttle plate
is moved past the two transfer holes,
during off idle, each hole begins to
discharge fuel as it is exposed to
manifold vacuum, The transfer holes
act as additional air bleeds at idle.

Fuel discharge at idle is controlled
by an idle adjusting needle which
seats in the discharge hole,

ACCELERATING SYSTEM

Upon acceleration, there is a brief
interval before the fuel, which is
heavier than air, can gain speed and
maintain the desired balance of fuel
and air, The accelerating system
(Fig. 4) operates during this interval
to supply fuel until the other systems
can provide the proper mixture,

When the throttle is suddenly
opened, a diaphragm which is con-
nected by linkage to the throttle,

IDLE AR IDLE FUEL
o BLEED RESTRICTION

P

2 deFUiL

/\‘ ‘// £TpyEL AND AIR
=7 9Am 813238

FIG. 3—1dle Fuel System
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INSTALLATION

1. Clean the gasket surface of the
carburetor and spacer. Position a
new gasket on the spacer.

2. Install the carburetor.

3. Connect the choke and throttle

linkage to the carburetor. Adjust the
linkage if necessary,

4. Connect the fuel inlet line and
the distributor vacuum line, Install
the air cleaner.

5. Adjust the idle fuel mixture,

engine idle speed, and the anti-stall
dashpot (Fordomatic). Check the
fuel level, and adjust it if necessary.
IN-CHASSIS ADJUSTMENTS

Carburetor in-chassis adjustments
are covered on page 3-5.

CARBURETOR DISASSEMBLY, CLEANING AND INSPECTION,

AND ASSEMBLY

CARBURETOR DISASSEMBLY

Use a separate container for the
component parts of the various as-
semblies to facilitate cleaning, inspec-
tion, and assembly.

MAIN BODY

1. Remove the cotter pin from the
accelerating pump connecting link
and remove the link,

2. Remove the two throttle body
screws and lockwashers. Separate
the throttle body and main body, and
remove the gasket.

3. Remove the accelerating pump
discharge nozzle and gasket.

4. Remove the fuel bowl and
gasket,

5. Remove the fuel inlet fitting
with a box wrench, and remove the
gasket. Remove the fuel inlet seat
screw and gasket located in the fuel
inlet opening.

6. Remove the fuel inlet needle
seat and bracket assembly, and the
gasket from inside the main body.

7. Remove the float shaft, releas-
ing the float. Slide the fuel inlet
needle assembly off the float lever
tab.

8. Remove the power valve cover
and gasket. Lift the power valve dia-
phragm and stem assembly out of the
mein body.

9. Remove the anti-stall dashpot if
50 equipped.

10. Using a jet wrench, remove

B1395-A

FIG. 7—Jet Removal or Installation

the main jet (Fig. 7). Remove the
main well.

11. Remove the accelerating pump
diaphragm return spring from the
metal disc on the accelerating pump
piston, then remove the spacer
gasket.

12. Pull the accelerating pump
diaphragm out of the main body. Re-
move the accelerating pump operat-
ing lever retainer, then slide the lever
off the stud,

13. If it is necessary to remove
the choke plate or shaft, drive the
fuel distribution pin out of the shaft
(Fig. 8).

14. Remove the two choke plate
screws, and slide the choke plate out
of the slot in the choke shaft. Re-
move the shaft and bracket. If the
tips of the screws are flared excessive-
ly, file off the flared portion to avoid
damaging the threads in the choke
shaft, Be careful not to damage the
choke shaft or venturi while filing the
SCrews.

15. Remove the accelerating
pump inlet ball retainer and the dis-
charge ball retainer from the main
well, Invert the main well, allowing
the inlet ball and discharge weight
and ball to fall out into the hand.

16. Press the accelerating pump
rod sleeve toward the diaphragm un-
til the sleeve retainer ball drops out.
Remove the sleeve and spring.

- J
=d81083-A

FIG. 8—Distribution Pin Removal

THROTTLE BODY

1. Remove the anti-stall dashpot
operating lever if so equipped. Re-
move the idle adjusting needle and
spring.

2. Remove the spark control valve
and gasket using a socket wrench.

3. At times, it may be necessary
to remove the throttle plate and shaft
to accomplish a thorough cleaning
job, If this is done, lightly scribe the
plate along the throttle shaft before
removal so it can be installed in
exactly the same position, The throt-
tle plate and shaft cannot be inter-
changed between carburetors, nor
are they serviced as separate parts,

CARBURETOR CLEANING
AND INSPECTION

The cleaning and inspection of
only those parts not included in the
carburetor overhaul repair kit are
covered. All gaskets and parts in-
cluded in the repair kit should be
installed when the carburetor is as-
sembled and the old gaskets and parts
should be discarded.

Wash all the carburetor parts (ex-
cept the accelerating pump dia-
phragm, power valve diaphragm, and
the anti-stall dashpot assembly) in
clean commercial carburetor clean-
ing 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 sol-
vent, Be sure all dirt, gum, carbon,
and other foreign matter are removed
from all parts. Dry them with com-
pressed air, Wipe all parts that can
not be immersed in solvent with a
clean, soft, dry cloth,

Force compressed air through all
passages of the throttle body, main
body, and the main well, Do not use
a wire brush to clean any parts or a
drill or wire to clean out any open-
ings or passages in the carburetor. A
drill or wire may enlarge the hole or
passage changing the calibration of
the carburetor.
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Check the choke shaft for grooves,
wear, and excessive looseness or
binding, Inspect the choke plate for
nicked edges and the poppet valve
for ease of operation and free them
if necessary.

Check the throttle shaft in its
bore for excessive looseness or bind-
ing and check the throttle plate for
burrs which prevent proper closure.
If the throttle shaft and plate assem-
bly is not serviceable, it will be neces-
sary to replace the throttle body.

Inspect the throttle body, main
body, metering block, and fuel bowl
for cracks.

Check the float for leaks by hold-
ing it under water that has been
heated to just below the boiling point.
Bubbles will appear if there is a leak.
If the 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
shaft if it is worn.

Replace all screws and nuts that
have stripped threads.

Replace all distorted or broken

springs.

iy

ANTI-STALL DASHPOT—

I

THROTTLE B8ODY

FIG. 9—Carburetor Assembly

FORDOMATIC TRANSMISSION iz~ COVER
oNL

ey POWER VALVE
DIAPHRAGM

Inspect all gasket mating surfaces
for nicks and burrs. Repair or replace
any parts that have a damaged gasket
surface.

Inspect the rubber boot of the
anti-stall dashpot for proper installa-
tion in the groove of the stem bush-
ing, Check the stem movement for
smooth operation. Do not lubricate
the stem, Replace the assembly if it
is defective,

CARBURETOR ASSEMBLY
A disassembled view of the car-
buretor is shown in Fig. 9.

THROTTLE BODY

1. If the throttle plate was re-
moved, slide the throttle shaft into
the throttle body. Referring to the
line scribed on the throttle plate, in-
stall the plate in its original position
with the screws snug, but not tight,
Hold the throttle body up to the light.
Little or no light should show between
the throttle plate and the throttle
bore. Tap the plate lightly with a
screw driver handle to seat it. Tighten
and stake the screws.

2. Install the accelerating pump

PUMP INLET
BALL CHECK %

PUMP DISCHARGE
AND wacm<:9

-

e
-
-

GASKET

link in the throttle lever. Secure it
with a cotter pin. Install the link in
the hole closest to the throttle shaft
for warm weather and the hole far-
thest from the throttle shaft for cold
weather,

3. Install the idle adjustment needle
and spring. Turn the needle in gently
with the fingers until it seats, then
back it off 1-1% turns for a prelim-
inary idle adjustment. Do not force
the needle against the seat. If the
neédle is damaged, it must be replaced
before a proper idle mixture adjust-
ment can be made.

4, Install the spark control valve
and gasket, using a socket wrench.

5. Install the anti-stall dashpot
operating lever on carburetors so
equipped.

MAIN BODY

If the choke plate was not re-
moved, omit steps 1 thru 9,

1. Position the choke bracket as-
sembly on the protruding boss on the
main body, but do not install the
screw and washer.

2. Slide the choke shaft and lever
assembly into the main body.

MAIN JET FUEL INLET NEEDLE
SEAT AND BRACKET

Q\ AND OPERATING ROD
FUEL INLET FITTING

81296-8
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Installation

3. Turn the choke lever so that
the swivel is directly beneath the
choke shaft.

4. Insert the choke plate in the
shaft with the poppet valve spring up.
Be careful not to damage the main
discharge nozzle with the edge of the
plate.

5. Turn the choke lever counter-
clockwise, centering the plate in the
venturi opening, and install the two
choke plate screws.

6. Tighten the screws just enough
to hold the plate, Make sure that the
distribution pin hole in the choke
shaft is aligned with the correspond-
ing hole in the choke plate.

7. Drive the distribution pin into
position in the choke shaft, Brace the
shaft on a length of brass tubing for
this operation to prevent bending, In-
stall the distribution pin so that the
clearance, between the throat of the
venturi and the ends of the pin, is
equal on both sides when the plate is
in the full open position.

8. Check the choke plate for bind-
ing by moving it from the closed posi-
tion to the open position. If it moves
freely, tighten the two choke plate
screws while holding the choke plate
in the full closed position,

9. Stake the screws. Install the
choke bracket screw and lockwasher,

10. Place the spring on the accel-
erating pump diaphragm rod, and
press the rod sleeve onto the rod to
compress the spring.

11. Drop the rod sleeve retainer
bzll into the hole in the sleeve.

12. Position the accelerating pump
assembly in the main body.

13. Place the main well spacer
gasket over the accelerating pump as-
sembly,

14. Insert the accelerating pump
inlet and discharge balls into the main
well. The inlet ball is slightly larger
than the discharge ball. Be sure they
are installed in their proper chamber.

15. Seat the balls with one gentle
tap of a light hammer and a soft brass
drift. Be sure the balls move freely in
their chambers.

16. Install the inlet retainer and

T521-9500-Afe W

FIG.11 —Fuel Inlet Needle and
Seat Installation

the discharge weight and retainer.

17. Position the large end of the
accelerating pump return spring in
the metal disc on the diaphragm.

18. Position the screws and lock-
washers in the main well. The two
long screws are placed in the center
top and center bottom holes. The
short screws are used in the three re-
maining holes.

19. Insert the power valve end of
the main well body into position
against the spacer gasket as follows:

Apply pressure with the index
finger against the protruding end of
the accelerating pump rod sleeve to
fully compress the accelerating pump
return spring as the thumb presses
the main well body into position
(Fig. 10). This will prevent the re-
turn spring pressure from disturbing
the alignment of the holes in the dia-
phragm, spacer gasket, and main
body. Before releasing the accelerat-
ing pump rod sleeve, tighten the
screws. Install the main jet.

20. Position the power valve gas-
ket and power valve diaphragm stem
assembly into the main body.

21. Install the power valve cover.

22. Clip the fuel inlet needle on
the float lever tab.

g
:

Tool—MC-157 B1190-A

FIG. 12—Float Setting—Bench
Check Only

Tool—T52(-9550-AGE

FLOAT TAR
i INCEASE DROP
4 DECREASE DROP

FIG.13—Float Drop

23. Guide the fuel inlet needle
into the seat, and position the float
lever between the two float hinge
bracket arms, Install the float lever
shaft. Do not attempt to interchange
the fuel inlet needle or seat. They
are matched assemblies,

24. Place the fuel inlet needle seat
screw gasket on the screw and in-
sert the screw through the fuel in-
let fitting boss.

25. Place the seat gasket on the
threaded end of the inlet seat screw
which protrudes into the fuel bowl,

26. Place the fuel inlet needle seat
and bracket, float, and fuel inlet
needle assembly into position. Place
the fuel level gauge under the float
hinge bracket to prevent the assembly
from tilting when the seat screw is
tightened (Fig. 11).

27, Tighten the screw securely,
then remove the gauge. Install the
fuel inlet fitting and gasket.

28. Invert the main body assem-
bly, and check the setting of the float
(Fig. 12). With the main body in the
upright position, check the float drop
(Fig. 13). There should be a ¥y inch
clearance between the bottom of the
float at the lowest point and the floor
of the float chamber. Bend the up-
right tang lo achieve the correct
clearance.

29, If necessary, bend the tab on
the float arm to bring the float sctting
within limits, This should provide the
proper fuel level.

30. Install a new fuel bowl gasket
in the recess in the main body.

31. Place the fuel bowl into posi-
tion, Install the retaining screws,
and lockwashers. Tighten the two
center screws, then the two end
screws, alternately, to evenly com-
press the gasket,

32. Install the accelerating pump
discharge nozzle and gasket. Align
the accelerating pump discharge
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nozzle so that the stream of fuel will
be directed through the opening in
the choke plate when the plate is
closed,

33. Install the anti-stall dashpot
on carburetors so equipped.

34, Place n new throttle body to
main body gasket on the throttle
body, and check the alignment of all
holes in the gasket with the corre-
sponding holes in the throttle body.

35. Insert the two throttle body
screws and lockwashers through the
throttle body and gasket to maintain
gasket alignment, then position the
main body on the throttie body.

36. Invert the carburetor, and
evenly tighten the two throttle body
SCrews.

37. Insert the accelerating pump
link through the hole in the pump
operating lever,

38. Install the other end of the
accelerating pump link in the throttle
lever, Secure it with a cotter pin.
Install the link in the hole closest to
the throttle shaft for warm weather
and the hole farthest from the throt-
tle shaft for cold weather operation.

39, Slide the accelerating pump -
operating lever on the lever stud and
install the retainer.
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Bl COMBINATION FUEL

TESTS AND TROUBLE
DIAGNOSIS

Tests and trouble diagnosis are
covered in Part 3-1,

REMOVAL

1. Disconnect the fuel line st the
pump and fuel filter,

2. Disconnect the vacuum lines
at the vacuum booster,

3. Remove the pump and gasket
from the block.

INSTALLATION &

1. Apply sealer to both sides of a
new gasket, Be sure all the old gasket
material is removed from the gasket
surfaces,

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 camshaft eccentric,

3. Press the pump tight against
the pad, install the retaining bolts,
and alternately tighten them to speci-
fications,

4. Connect the vacuum lines and
the fuel lines.

DISASSEMBLY

1. Remove the sediment bowl,
filter screen, and gasket.

2, Scribe a line to identify the pul-
sator chamber position. Remove the
pulsator chamber retaining screw
with a clutch-type screw driver, Then
remove the pulsator chamber and
pulsator,

3. Scribe a line on the fuel pump
cover and body to identify their
original position.

4. Remove the fuel pump cover.

PUMP AND VACUUM BOOSTER

5. Remove the vacuum booster
cover.

6. Remove the vacuum diaphragm
spring and spring seat.

7. Remove the upset on the end
of the rocker arm pin. Remove the
retaining washer, Drive the pin out
(Fig. 1). Work the fuel pump and
vacuum booster links out of the dia-
phragm stems.

8. Remove the vacuum booster
diaphragm,

9. Remove the fuel pump dia-
phragm, spring seat, and spring, Re-
move the rocker arm and link as-
sembly.

10. Remove the staking marks
around the valves and flip the valves
out with a screwdriver. Note the
position of the inlet and outlet valves
so that the new valves can be in-
stalled in the same manner.

11. Remove the vacuum booster
valve located in the pump body near
the mounting pad.

12. Scrape away the staking
marks and remove the other valve,

13. Scrape away the staking marks,
and remove the valves in the cover.

14, Scrape away the staking marks,
and remove the diaphragm rod oil
seals and retainers.

CLEANING AND INSPECTION

Clean the sediment bowl, pump
body, and the covers in solvent. Blow
out all cover passages. Inspect the
body, bowl, and covers for cracks or
damage and replace them if neces-
sary. Inspect the staked areas around
the valve and seal counterbores for
high spots which may cause distortion
of the new parts upon installation,
Remove all high spots. Inspect the
mounting flange for distortion. Re-

Tool-T56L-9350-A

FIG. 1—Rocker Arm Pin Removal
or Installation

place the pump body or lap the dis-
torted flange if necessary.

ASSEMBLY

Install all the parts inciuded in the
overhaul kit, The combination fuel
pump and vacuum booster assembly
is shown in Fig. 2.

1. Install the diaphragm rod oil
seals and seal retainers (Fig, 3).
Stake the seal retainers in place,

2, Press the booster pump valves
and gaskets in the pump body and
vacuum pump cover (Fig. 4), Stake
the valves in place.

3. Install the gaskets and fuel
valves in the fuel pump cover using
the tool shown in Fig. 3, then stake
them in place.

4. Place the fuel pump link (short
link), with the hook up, inside the
return spring retainer spacer. Place
this assembly inside the vacuum
pump link (long link). Place all these
parts inside the rocker arm, and in-
stall the bushing. Make sure the cam
contact surface of the rocker arm
faces down.
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FIG. 2—Combination Fuel Pump
and Vacuum Booster

§. Install a thin washer, then a
thick washer on each end of the
bushing.

6. Place the rocker arm return
spring over the boss in the pump
body. Place the rocker arm and link
assembly in the pump body and hold
them in place (Fig. 1),

7. Install the rocker arm pin.
Place the retaining washer on the end
of the pin, then peen the pin,

Tool—
T56L-9350-A
Detail 1

VJ B1181-A

FIG. 3—Diaphragm Rod 0il Seal
and Retainer Installation

8. Lubricate the fuel pump dia-
phragm rod with grease,

9. Assemble the spring seat (cup
side toward the spring) and spring on
the fuel pump diaphragm rod, Insert
the rod through the fuel pump oil
seal, and hook the rod slot over the
short link (Fig. 5).

10. Lubricate the booster dia-
phragm rod with grease, Insert the
booster diaphragm rod through the
oil seal, and hook the slot in the rod
in the long link.

11. Install the spring seat with
the cup side toward the diaphragm.

12, Position the spring and cover
in place, Hold the cover tight against
the diaphragm and pump body, and
install the cover retaining screws,
Make sure the diaphragm extends
evenly around the edge of the cover.
Tighten the screws evenly,

13, Place the fuel pump cover on
the diaphragm, aligning the scribed
line on the cover with the line on the
pump body. Be sure the diaphragm
extends evenly all around the edge
of the cover. Compress the spring
with the rocker arm, and install the
cover retaining screws. Tighten the
screws evenly, then release the rock-
er arm,

Tool—T561-9350.A4
Dertail 2

B1182-A

FIG. 4—Booster Pump Valves and
Gaskets Installation

14. Install the pulsator diaphragm
and the pulsator chamber. Be sure
the scribe marks on the pulsator
chamber and fuel pump cover are
aligned,

15. Install the filter screen, bowl
gasket, and the sediment bowl. Rotate
the bowl against the gasket before
tightening the bail nut to make sure
the bowl seats evenly against the
gasker,

FIG. 5—Diaphragm Installation

FUEL TANK REPLACEMENT

CONVENTIONAL CAR
Removal
1. Raise the rear of the car.

2. Remove the fuel tank drain

plug and drain the fuel into a suitable
container.

3. Disconnect the fuel gauge send-
ing unit wire at the sending unit,

4. Loosen the hose clamp, slide
the clamp forward and disconnect
the fuel line at the fuel gauge sending
unit,
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5. Disconnect the fuel tank vent
hose at the tank,

If the fuel gauge sending unit is
to be removed, turn the unit retaining
ring counterclockwise and remove the
sending unit retaining ring and gasket.

6. Remove the spare tire from the
luggage compartment, Pull the com-
partment floor mat out of the way
for access to the fuel tank.

7. Remove the fuel tank filler neck
retaining screws.

8. Loosen the filler neck to tank
hose clamps. Remove the filler neck,
mounting gasket, and filler neck to
tank hose.

9. Remove the fuel tank to lug-
gage compartment floor pan retain-
ing screws and remove the fuel tank.

INSTALLATION

1. Make sure all the old sealer
has been removed from the fuel tank
mounting flange and mounting sur-
face at the luggage compartment
fioor pan. Apply caulking cord to
the fuel tank mounting surface at the
luggage compartment fioor pan.

2. Position the fuel tank to the
luggage compartment floor pan and
install the retaining screws.

3. Position the hose and filler
neck assembly and gasket to the body

back panel. Position the hose to the
fuel tank neck.

4. Install the filler neck to body
back panel retaining screws and
tighten the hose clamps.

5. If the fuel gauge sending unit
was removed, make sure all the old
gasket material has been removed
from the unit mounting surface on the
fuel tank. Using a new gasket, posi-
tion the fuel gauge to the fuel tank
and secure with the retaining ring.

6. Position the luggage compart-
ment floor mat and install the spare
tire,

7. Connect the fuel gauge send-
ing unit wire to the sending unit.

8. Connect the fuel line at the
fuel gauge sending unit and tighten
the hose clamps securely, Install the
drain plug.

9. Connect the fuel tank vent
hose,

10. Fill the tank and check all
connections for leaks.

11. Lower the car,

STATION WAGON AND
RANCHERO

Removal
1. Remove the fuel tank drain

plug and drain the fuel into a suit-
able container.

2. Loosen the filler hose clamp at
the tank and disconnect the hose.

3. Disconnect the fuel gauge send-
ing unit wire at the sending unit.

4. Loosen the clamps and discon-
nect the flexible fuel line at the send-
ing unit and the vent hose at the tank.

5. Remove the two nuts retaining
the tank support straps to the under-
body at the rear of the tank. Remove
the straps and lower the tank.

6. Remove the fuel gauge sending
unit,

Installation

1. Using & new gasket, install the
fuel gauge sending unit,

2, Hold the tank in position
against the underbody. Hook the
support straps to the retainers in the
underbody at the front of the tank.
Position the straps over the studs,
then install the nuts retaining the
straps to the underbody at the rear of
the tank,

3. Connect the fuel line, vent
hose, and filler hose.

4. Connect the fuel gauge sending
unit wire. Install the drain plug.

5. Fill the tank and check all con-
nections for leaks.

FUEL LINE REPLACEMENT

The fuel tank metal line that runs
from the fuel pump flexible hose to
the tank flexible connection is not
serviced as an assembly, It must be
made up from the Mg-inch (OD) line
serviced in 25 foot rolls,

1. Drain the fuel from the tank.
Disconnect the fuel line at the flexible
hoses at the fuel pump and fuel tank.

2. Remove the line from the hold-
ing clips along the underbody.

3. Cut the new line to approxi-
mately the same length as the origi-
nal. 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 that the metal

chips are removed from the inside
of the tube,

4. Bend the line to conform with
the contour of the original line.

5. Position the line in the under-
body clips. Connect the line to the
flexible hoses. Instail the drain plug.
Fill the tank and check the line and
connections for leaks.
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Bl 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 or other for-
eign matter in the system are the
main causes of overheating. Coolant
loss can be caused by external leakage
at the radiator, pressure cap, water
pump, hose connections, heater, and
core plugs. Coolant loss can be caused

TROUBLE DIAGNOSIS GUIDE

by internal leakage due to & defective
cylinder head gasket, improper
tightening of the cylinder head bolts,
or warped cylinder head or block
gasket surfaces.

Internal leakage can be detected
by operating the engine at fast idle
and looking for the formation of
bubbles in the radiator. Oil in the
radiator may indicate leakage in the
engine block, Also, water formation
on the oil level dip stick could be an

indication of internal leakage,

Rust and scale that form in the
engine water passages are carried in-
to the small passages in the radiator
by the circulation of the coolant.
This clogs the radiator passages and
causes overheating. Rust can be de-
tected by the rusty or muddy appear-
ance of the coolant.

A defective thermostat valve that
remains open will cause slow engine
Warm-up.

ENGINE OVERHEATS

Insufficient coolant,
Belt tension incorrect.

Cooling system passages blocked

Radiator fins obstructed.

Thermostat stuck closed,

Alcohol used with high tempera-
ture thermostat,

by rust or scale, or other foreign mat-
ter.
Faulty radiator pressure cap.
Water pump inoperative.

ENGINE FAILS TO REACH
NORMAL OPERATING
TEMPERATURE

Thermostat stuck open or incorrect
heat range.

Temperature sending unit defec-
tive (causing gauge to indicate low

engine temperature) .,
Temperature gauge defective (not
indicating true engine temperature).

LOSS OF COOLANT

Leaking radiator.

Loose or damaged hose connec-
tions.

Water pump leaking.

Cylinder head gasket defective.

Improper tightening of cylinder
head bolts.

Cylinder block core plugs leaking.

Cracked cylinder head or block,
or warped cylinder head or block
gasket surface.

Radiator cap defective or wrong

type.

E] 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 periodic flushing of the en-
tire system, keeping radiator fins
clean, and periodic inspection of the
cooling system for leakage.

Use care when removing the radi-
ator cap, to avold injury from es-
caping steam or hot water.

CLEANING COOLING SYSTEM

To remove rust, sludge, and other
foreign material from the cooling sys-
tem, use either FoMoCo Regular
Cooling System Cleanser or in severe
cases use Heavy Duty Cleanser, Re-
moval of such material restores cool-
ing efficiency and avoids overheating,

In severe cases where cleaning
solvents will not properly clean the
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 cool-
ant flow.
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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 an anti-rust
additive. Therefore, the-addition of

rust inhibitor, when anti-freeze is
used, will not be necessary.

DRAINING AND FILLING THE
COOLING SYSTEM

To drain the radiator, open the
drain cock located at the right bot-
tom of the radiator, The cylinder
block has one drain cock located at
the right rear of the cylinder block,

ahead of the starter,

To fill the cooling system, close the
drain cocks. Disconnect the heater
outlet hose at the water pump to
bleed or release trapped air in the sys-
tem. When the coolant begins to es-
cape, connect the heater outlet hose,

Operate the engine and add more
coolant, if necessary, to fill the radi-
ator to the proper level.

RADIATOR, HOSES, AND THERMOSTAT

RADIATOR REPLACEMENT

REMOVAL

1. Drain the cooling system. Dis-
connect the radiator upper and lower
hoses at the radiator,

2. Remove the radiator to support
bolts and remove the radiator.

INSTALLATION

1. If a new radiator is to be in-
stalled, remove the drain cock from
the old radiator and install it in the
new radiator.

2. Position the radiator assembly
and install the retaining bolts.

3. Connect the radiator upper and
lower hoses.

4. Close the drain cock. Fill and
bleed the cooling system.

5. Operate the engine and check
for coolant leaks.

RADIATOR HOSES

Radiator hoses should be replaced
whenever they become cracked.

REMOVAL

Drain the radiator, Loosen the
quick disconnect clamps at each end
of the hose to be removed and slide
them toward the center of the hose.
Slide the hose off the connections.

INSTALLATION

Position the clamps on the hose
and slide them towards the center of
the hose. Slide the hoses onto the
radiator and engine connections,
Slide the clamp into position. Fill the
radiator. Operate the engine for sev-

eral minutes and check the hoses and
connections for leaks.

THERMOSTAT

The engine is equipped with a
poppet-type thermostat, mounted in
the cylinder head at the coolant out-
let elbow mounting surface,

The standard production thermo-
stat operating temperatures are from
1737-183°F, for use with water or
permanent-type anti-freeze, A ther-
mostat with operating temperatures
of 157°-162°F is available for use
with non-permanent-type anti-freeze
and water,

Do not attempt to repair the ther-
mostat. It should be replaced if it is
not operating properly,

REMOVAL

1. Drain the cooling system to be-
low the level of the coolant outlet el-
bow,

2. Remove the coolant outlet el-
bow retaining bolts and slide the el-
bow with the hose attached to one
side.

3. Remove the thermostat and gas-
ket.

INSTALLATION

1. Clean the coolant outlet el-
bow and cylinder head surface.
Coat a new coolant outlet elbow
gasket with sealer. Position the gasket
on the cylinder head. The gasket must
be positioned on the cylinder head
before the thermostat is installed.

2. Coat the edge of the thermostat
with grease for thermostat adhesion,

Position the thermostat in the recess
of the coolant outlet elbow so that the
copper pellet or heat element will be
in the head.

3. Position the coolant outlet el-
bow and install the retaining screws.
Be careful not to disturb the ther-
mostat.

4. Fill the radiator, Operate the
engine and check for coolant leaks.

TEST

1. Insert u piece of 0.003-inch
feeler stock Y&-inch wide under the
sleeve opening, Suspend the thermo-
stat, by the feeler stock, in a large
container of water so that it is com-
pletely submerged, and 1 to 2 inches
from the bottom.

Suspension of the thermostat in
this manner will give an accurate in-
dication when the slecve 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 opens at a temperature of more
than 5° below the start-to-open speci-
fication, or if the sleeve does not open
at a temperature of more than 5°
above the start-to-open specification,
replace the thermostat. The sleeve
should open to a minimum of 0.26
inch from its seat in boiling water. If
the sleeve will not open this far, re-
place the thermostat.

[l FAN AND DRIVE BELT

FAN

The fan and water pump pulley is
bolted to the water pump hub.
REMOVAL

Remove the fan blade retaining

bolts and remove the fan and pulley,
INSTALLATION

Position the fan and pulley on the
water pump hub and install the re-
taining bolts,

DRIVE BELT
A single belt drives the water pump
and generator.

The fan belt should be properly
adjusted at all times. A loose belt
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causes improper generator, fan, and
water pump operation. A belt that
is too tight places a severe strain on
the water pump and the generator
bearings.

REPLACEMENT

1. Loosen the generator mounting
bolts and the generator adjusting arm
bolt. Move the generator toward the
engine., Remove the belt from the

generator, crankshaft pulley, and
water pump pulley. Lift it over the
fan.

2. Place the belt over the fan. In-
sert the belt in the water pump pulley,
crankshaft pulley, and generator
pulley grooves, Adjust the tension,

ADJUSTMENT

1. Install the belt deflection tool
(33-73F) on the drive belt and check

the deflection following the instruc-
tions of the tool manufacturer.

2. If adjustment is necessary,
loosen the generator mounting bolts
and the generator adjusting arm bolt.
Move the generator toward or away
from the engine until the correct de-
flection is obtained. Tighten the gen-
erator adjusting arm bolt and the
mounting bolt before checking .the
deflection.



WATER PUMP

A single water pump assembly is
used. The pump is equipped with a
sealed bearing integral with the water

pump shaft. The bearing requires no
lubrication. The hole in the water
pump housing is a bleed hole to allow
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Section Page
1 Water Pump Removal
and Installation .......... 4-5
2 Water Pump Disassemby
and Assembly ........... 4-5

water that may leak past the seal to
be thrown out by the slinger. This is
not a lubrication hole.

n WATER PUMP REMOVAL AND INSTALLATION

REMOVAL

1. Drain the cooling system.

2. Disconnect the radiator lower
hose at the water pump, Remove the
drive belt, fan, and water pump
pulley.

3. Disconnect the heater hose at
the water pump.

4. Remove the water pump.

INSTALLATION

1. Clean the gasket surfaces on
the water pump and cylinder block.

2. Coat a new gasket on both sides
with sealer and position it on the cyl-
inder block.

3. Position the water pump in
place and install the lockwashers
and retaining bolts (the generator ad-
justing arm is retained by one water

pump bolt),

4, Connect the radiator lower
hose and the heater hose to the water
pump.

5. Install the water pump pulley
and fan,

6. Install and adjust the drive belt.

7. Fill and bleed the cooling sys-
tem, Start the engine and check for
leaks,

E] WATER PUMP DISASSEMBLY AND ASSEMBLY

DISASSEMBLY

The water pump assembly is shown
in Fig. 1.

1. Remove the hub from the im-
peller shaft (Fig. 2).

2. Position the pump on an arbor
press and press the shaft and bearing
out of the housing (Fig. 3).

3. Remove the impeller from the
shaft (Fig. 4).

ASSEMBLY

1. Clean all gasket material from
the pump.

2, If a new shaft is used, install
the slinger on the shaft in the same

SHAFT AND BEARING

FIG. 1—Water Pump Assembly

Tool—-7675-N

PUMP BODY

81350-A

Arbor Press Ram

Tool—
7521-8501-DAD-19

SHAFT
AND BEARING

FIG. 3—Shaft and Bearing
Removal

Arbor
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B1354-A

FIG 5—Slinger Installation

relative position as the slinger on the
old shaft (Fig. 5).
3. Coat the bearing outer diame-

Tool—T52L.8501.DADT®

B1355-A

FIG. 6—Shaft Installation

Tool—
T521.8501-

Tool—
A T52L-8501-DAD
Detoll 1 6

e 81356-A

FIG. 7—Seal Installation

ter with grease, and position the shaft
assembly and press it into the hous-
ing (Fig. 6).

4. Apply a light film of water
resistant sealer on a new seal and
press the seal into the housing (Fig.
7).

5. Replace the impeller if it is
worn or damaged.

6. Lightly coat the seal rubbing
face of the impeller with grease, then
press the shaft into the impeller (Fig.
8). Press the shaft into the impeller
just far enough so that the pump
housing lightly touches the face of
the adapter ring. If excessive pressure
is exerted on the shaft after the rear
face of the housing contacts the adap-
ter ring, the pump bearing will be
damaged. The impeller to pump
body clearance should be 0.005.
0.025 inch after the impeller is in-
stalled.

BEARING AND SHAFT
Y

Tool—
T521-8501-
DAD

S .
Tool— T60K—8512-A

IMPELLER B1357-A

FIG. B—Impeller Installation

7. Adjust the set serew in the bot-
tom of the fixture plate until the
screw touches the end of the shaft,
Do not lift the pump body. Position
the water pump hub over the shaft
and press it into place, holding the
specified distance from the housing
mounting face to the hub front face
(Fig. 9).

FIG. 9—Hub Installation
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C1161-B
FIG. T—Clutch

Bl TrROUBLE sHOOTING
TROUBLE SYMPTOMS AND POSSIBLE CAUSES

GEAR CLASH OR Incorrect pedal travel Excessive disc runout )

POOR RELEASE Disc binding on transmission input Flywheel housing or transmission

shaft misaligned
Linkage failure Excessive engine idle speed

CONTINUED ON NEXT PAGE
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TROUBLE SYMPTOMS AND POSSIBLE CAUSES (Continued)

CLUTCH NOISY WITH
ENGINE STOPPED

Pressure plate lugs rubbing against
cover

Assist spring squeaking

Retracting spring rubbing

Release bearing hub burred and
dragging on transmission bearing re-
tainer

Rough release lever fulcrum

CLUTCH PEDAL
““SCRAPES"'

Release lever cocked
Pedal push rod rubbing on firewall
felt and insulator

Rough release lever fulcrum
Pressure plate finger rubbing inter-
nally

CLUTCH NOISY WHEN PEDAL
FREE TRAVEL IS TAKEN

Release bearing failure due to:
Improper travel adjustment

Flywheel housing misalignment

CLUTCH SLIPS OR
CHATTERS

Grease or oil on clutch facings
from:
Release bearing
Pilot bearing
Transmission

OUT, ENGINE RUNNING Bearing cocked on hub Excessive crankshaft end play
CLUTCH NOISY WHEN Pressure plate lugs rubbing against
PEDAL IS THREE-QUARTERS window openings in cover Release bearing cocked or failed
TO FULLY DEPRESSED, Flywheel housing misalignment Loose and worn pilot bearing
ENGINE RUNNING

Incorrect pedal travel Pressure plate fingers binding

Pressure plate lugs binding on
cover

Pressure plate fingers at uneven
height (See Section 4)

Disc binding on input shaft splines

CLUTCH VIBRATION

Improper or defective clutch disc
Release bearing cocked on hub

Pressure plate fingers binding
Flywheel housing misalignment

PRE&!RE PLATE

AND COVER

FIG. 2 —Clutch Mounting and linkage

C1180-A
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Adjust the clutch pedal whenever
the clutch does not disengage or en-
gage properly, or when new clutch
parts are installed. Both the total
travel and the free travel of the pedal
should be adjusted., Improper ad-
justment of the clutch pedal is one
of the most frequent causes of clutch
failure and can be a contributing
factor in some transmission failures,

1. To check pedal assist spring ten-
sion, measure the distance between
the end of the assist spring retainer
and the rear surface of the link (Fig.
2), See Group 17 for the specified
distance.

2. Measure the total travel of the
pedal (Fig. 3). If the travel is less
than specification, move the clutch
pedal bumper and the bracket until
the travel is within these [imits.
Always check and adjust total travel
before checking free travel.

3. To check and adjust pedal free
travel, depress the pedal siowly until

FIG. 3—Pedal Travel Measurement

the release fingers conmtact the re-
lease bearing, and note the reading
on the tape. The difference between
this reading and the reading when
the pedal is released is the free travel
measurement, If free travel is not

C1149-8

TOTAL TRAVEL

within specification, loosen the pedal-
to-equalizer rod nuts (Fig. 2). Move
the equalizer bar as required, and
then tighten the nuts, Both nuts
must be tightened against the trun.
nion after the adjustment is made.

E] cLutcH LINKAGE

CLUTCH (AND BRAKE) PEDAL
AND/OR SHAFT BUSHING
REPLACEMENT

REMOVAL

1. Remove the nut on the clutch
pedal assist spring retainer, and then
remove the assist spring (Fig. 2).

2. Disconnect the pedal-to-equali-
zer rod from the pedal (Fig. 2).

3. Disconnect the brake master
cylinder push rod from the brake
pedal,

4. Remove the retaining clip from
the clutch pedal pivot shaft, and re-
move the clutch pedal and shaft as-
sembly, brake pedal, brake pedal
return spring, and the pedal shaft
bushings.

INSTALLATION

1. After lubricating the bushings,
position the bushings, brake pedal re-
turn spring, brake pedal, and clutch
pedal and shaft assembly in the pedal

REPAIR

support bracket. Install the pivot shaft
retaining clip,

2. Connect the brake master cylin-
der push rod to the brake pedal and
adjust brake free travel (Part 10-1).

3. Connect the clutch pedal-to-
equalizer rod.

4. Install the clutch pedal assist
spring (including the plastic anti-
squeak in the shaft notch), and then
adjust the assist spring tenmsion to
specification,

5. Adjust clutch pedal travel,

EQUALIZER BAR AND
BRACKET AND/OR BUSHING
REPLACEMENT

1. Disconnect the clutch pedal-to-
equalizer rod at the pedal shaft, re-
move the lower adjustment nut, and
then disconnect the equalizer bar
from the rod (Fig. 2).

2. Remove the equalizer bar outer
bracket attaching nuts, and remove

the bar, bracket, bushings, and feit
washers,

3. Transfer parts as applicable.

4. Position the flat washer, the
felt washer, and the split bushings on
the inner ball.

5. Position the felt washer and the
split bushings on the equalizer
bracket ball. Then position the
equalizer bar on the bushings,

6. Position the bracket and the
equalizer assembly in the car, with
the inner end of the bar mating with
the split bushing on the inner ball.

7. Attach the outer bracket, being
careful to align the inner edge par-
allel with the edge of the underbody,
Allow Y& inch side motion of the
assembly,

8. Install the pedal-to-equalizer
rod, and lubricate the equalizer bar
at the grease fitting.

9. Adjust clutch pedal free travel,
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E] cLutcH REPAIR

For necessary hoisting and jack-
ing instructions, see Part 8-4.

PRESSURE PLATE AND/OR
DISC REMOVAL

1. Disconnect the cable from the
starting motor, and remove the starter
and rubber dust ring.

2, Raise the car, and disconnect
the drive shaft. Place tool T60K-
7657-A in the output shaft to prevent
lubricant leakage.

3. Disconnect the speedometer ca-
ble, On a station wagon, remove the
nuts from the insulator retaining
bolts (Fig. 4). On a sedan, remove
the bolt at the transmission support
(Fig. 5). Disconnect the shift rods
at the transmission shift levers.

4. Place a jack under the engine
oil pan and, using a wood block be-

INSULATORS EXTENSION HOUSING

ENGINE REAR SUPPORT

C1181-A

FIG. 4—Extension Housing
Mounting—Station Wagon

EXTENSION HOUSING- TO-SUPPORT BOLT

ENGINE REAR SUPPORT

FIG. 5—Extension Housing
Mounting—Sedan

C1162-8

tween the pan and jack, raise the en-
gine slightly.

5. Remove the transmission to fly-
wheel housing bolts allow the front
of the transmission to drop slightly,
and remove the tool from the exten-
sion housing. Then slide the transmis-
sion back and allow it to rest on the
cross member,

6. Disconnect the retracting
spring and the release rod (Fig. 2).

7. Remove the hub and release
bearing assembly.

8. Remove the flywheel housing
dust cover and the flywheel housing.

9. Remove the pressure plate and
disc assembly from the flywheel.

PARTS INSPECTION
RELEASE BEARING

The release bearing is pre-lubri-
cated and should not be cleaned in
solvent.

Wipe all oil and dirt from the bear-
ing. Hold the inner race stationary
and rotate the outer race. If any bind
or noise is noted, replace the bearing
(Fig. 6).

Tool—T49P.7580.A <

CLUTCH RELEASE
BEARING

RELEASE
BEARING HUB

FIG. 6—Release Bearing
Installation

Inspect the input shaft bearing re-
tainer and the inside diameter of the
release bearing hub for burrs or
scores, Inspect the bearing hub for
uneven wear. Burrs or scores may be
removed with fine emery cloth,

PRESSURE PLATE

Inspect the surface of the pressure
plate for excessive score marks,
burned areas, or ridges. If any of these
conditions is present, replace the pres-
sure plate.

Light scratches, burned areas, or
ridging may be removed with fine
emery cloth, providing the surface
flatness is maintained.

If there is evidence of heat damage
to the pressure plate, replace the re-
lease bearing as well as the pressure
plate and/or disc.

Being careful not to scratch the
surface, place the pressure plate on
the floor. Force each finger down,
and then quickly release. If the finger
does not have a rapid return, a bind-
ing condition is indicated and the.
pressure plate should be replaced,

Check the release finger height as
follows.

1. Place the pressure plate and
cover assembly on a flywheel, Insert
a 0.250-inch shim (about 6 inches
square) between the plate and fly-
wheel. 3 pieces of quarter-inch drill
rod placed directly under the release
fingers may be used instead. Do not
use a clutch disc as a spacer.

2. Install and evenly tighten the
pressure plate bolts.

3. Use a depth gauge and check
the height of each finger (Fig. 7). If
a height difference of 0.031 inch or
more between any two fingers is
noted, replace the pressure plate as-
sembly.

FIG.7 —Release Finger Height
Check

CLUTCH DISC

Replace the clutch disc if it is
greasy or oily, and check for possible
sources of the grease or oil. Excessive
transmission Jubricant or a plugged
transmission vent can force lubricant
along the input shaft and on to the
clutch disc. Excessive Jubricant on the
pilot bushing, release bearing, or bear-
ing hub may also reach the disc
during operation.

Inspect the clutch disc for worn
and/or loose facings, loose rivets at
the hub, broken springs, rusty or
burred splines, and distortion. If any
of these conditions is present, replace
the disc. Loose disc springs will not
affect the efficient, quiet operation of
the clutch disc,
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PILOT BUSHING

Check to be sure the bushing is
tight in the crankshaft. Check for ex-
cessive wear and an out-of-round
condition. If the ID exceeds 0.634
inch, replace the bushing (Part 1-1,
Section 8),

PRESSURE PLATE AND/OR
DISC INSTALLATION

1. Wash the flywheel surface with
alcohol. Do not use an oil-base
cleaner or gasoline.

2. Place the clutch disc and the
pressure plate and cover assembly in
position on the flywheel (Fig. 8).
Start the retaining bolits finger-tight.

e

TC1188-A

PLATE AND COVER
FIG. 8—Disc Alignment

3. Align the clutch disc with the

pilot bushing, and then evenly torque
the bolts to specification.

4. After lightly lubricating the re-
lease lever fulcrum and ends with
COAZ-19584-A grease, position the
release lever in the flywheel housing,
Crimp the dust seal wires flush
against the fiywheel housing.

5. Apply a very light film of
COAZ-19584-A grease to the ID of
the bearing retainer journal. Do not
lubricate the bearing hub. Position
the release bearing and hub on the
release lever.

6. Position the flywheel housing
and release lever assembly, and in-
stall the mounting bolts. Install the
dust cover, and torque the housing
and cover bolts to specifications,

7. Remove any dirt, paint or burrs
from the mounting faces of the fly-
wheel and transmission housing. In-
sert a guide pin in each of the two
lower mounting bolt holes. Guide the
transmission over the pins and flush
against the flywheel housing.

8. Install the two upper mounting
bolts. Remove the guide pins and in-
stall the two lower mounting bolts.
Torque the bolts to specification, and
lower the engine.

9. Connect the release rod and the
clutch retracting spring.

10, Install the transmission sup-
port mounting bolt or nuts, and
torque the bolt or nuts to specifica-
tion,

11. Install the drive shaft assem-
bly, and connect the speedometer
cable. Connect the shift rods.

12, Lower the car and install the
starting motor and rubber dust ring.

13. Adjust the clutch pedal free
travel.

FLYWHEEL HOUSING
REPLACEMENT

To get the transmission out of the
way and to install it, see Pressure
Plate and/or Disc Removal or Instal-
lation,

1. After disconnecting the starter
cable, remove the starter.

2. Raise the car. Disconnect the
release lever retracting spring and
disconnect the release rod at the
equalizer bar.

3. Remove the release bearing, the
housing dust cover, and the housing
(including the release lever).

4. Transfer the release lever and
dust shield. Crimp the dust seal wires
flush against the inside of the fly-
wheel housing.

5. Install the housing, and torque
the bolts to specification.

6. Install the dust cover and the
release bearing, and connect the
linkage.

7. Lower the car, and install the
starter.

8. Adjust clutch pedal free travel

H FLYWHEEL HOUSING ALIGNMENT

Alignment of the flywheel housing
bore and rear face with the engine
should be checked as a possible cause
when any of the following occur: Ex-
cessive transmission gear wear, trans-
mission jumping out of gear, (espe-
cially third gear), vibration of the
drive line, excessive pilot bushing
wear, a noisy release bearing, or gear
clash,

INSPECTION

With the transmission and clutch
release bearing removed, install the
indicator pilot tool shown in Fig. 9.
Clean the faces of the flywheel hous-
ing bolt bosses, and remove all burrs,
nicks, and paint from the mounting
face of the housing.

Install the adapter plate on the
housing (Fig. 9). Install the dial in-
dicator on the pilot and adjust the
holder to locate the indicator button

between the scribed lines. Remove
the flywheel housing cover and pull
the engine flywheel outward or push
in inward to remove normal crank-
shaft end play, Set the dial indicator
face to read zero.

Remove the engine spark plugs for
easier turning, and pull the engine
through one revolution, The crank-
shaft must be held all the way out or
all the way in. Note the indicator
readings at each of the 4 bolts attach-
ing the adapter plate. Take 2 read-
ings at each bolt. Total indicator
reading must not exceed 0.007 inch.

Remove the adapter plate and po-
sition the dial indicator to check
the bore alignment (Fig. 9}, The bore
must be clean and free of burrs, nicks
and paint.

Pull the engine through one revo-
lution and note the indicator reading
at four equally spaced points. Take

2 readings at each point. Total in-
dicator reading must not exceed
0.003 inch.

CORRECTION
ENGINE IN CAR

Since any change in face alignment
will change bore alignment, it may be
possible to correct bore alignment by
changing face alignment. Face align-
ment can be changed by shimming
between the flywheel housing and
engine, Figure 10 shows the type of
shim which can be made locally.

Not more than 0.010 inch in shims
may be used between the flywheel
housing and engine.

The shim required is one half the
maximum minus (—) indicator read-
ing, and should be located at the
point of maximum minus (—) indi-
cator reading.

If both the bore and face alignment
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Toc! —T61K-6392.A

Adapter Plate Tool—T6IK-6392-A
e : T

——3ge

FACE RUN-OUT CHECK

FIG. 9—Bore and Face Alignment Checks

are out of limits, shim between the
flywheel housing and engine to bring
face alingment within limits. Check
the bore alignment,

If bore alignment is out of limits
and face alignment is within limits,
shim the flywheel housing to the
limit of face misalignment and check
the bore alignment. If it is not within
limits, replace the housing.

If bore alignment is within limits
and. face alignment is out of limits,
shims should be placed between the
flywheel housing and the transmis-
sion.

ENGINE OUT ©Or cax

The same procedure to correct
alignment may be used with the en-
gine out of the car or in the car, up
to the point or replacing the flywheel
housing. If the bore alignment can-
not be brought within limits by shim-
ming, follow this procedure.

Remove the flywheel housing from
the engine and remove the dowel
pins. Instzll the flywheel housing and
tighten the attaching bolts to normal
torgue,

Install the adapter plate and dial
indicator (Fig. 9). Check the face
alignment, and shim as required to
bring face alignment within limits,

Position the indicator to check
bore alignment (Fig. 9). If bore
alignment is not within limits, reduce
the tension on the fiywheel housing
attaching bolts so that the housing
can be moved by striking it with a
lead hammer or a block of wood
and a steel hammer,

The lateral alignment should be
brought within limits so that an indi-
cator reading is within limits between
the 9 o'clock and 3 o'clock positions
on the bore circle. When the lateral
alignment is within limits, the hous-
ing usually can be moved straight up
or down without disturbing the lat-
eral alignment, When the bore align-
ment is within limits, torque the fly-
wheel housing bolts and recheck bore
alignment.

If the flywheel housing cannot be
moved enough to bring the alignment
within limits, mark the holes restrict-
ing movement, and then remove the

BORE RUN-OUT CHECK C1187-A

housing and drill the marked bolt
holes %2 inch larger.

When the flywheel housing bore
alignment is within limits and the at-
taching bolts are at normal torque,
ream the dowel pin holes ¥ inch
larger, Use a straight reamer and
ream from the flywheel housing side.
Oversize dowel pins can be made
from drill rod stock.

Remove the fiywheel housing and
then install the oversize dowel pins in
the engine block, Complete the as-
sembly in the usual way,

—F TY%" _f
%D
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& C1136-A

FlG. 10—Flywheel Housing Shim
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El r1ROUBLE SHOOTING
TROUBLE SYMPTOMS AND POSSIBLE CAUSES

Misalignment due to loose mount-

Insufficient lubricant in the trans-

TRANSMISSION NOISY ing bolts mission
Flywheel housing misalignment Worn or damaged parts
Dirt or metal chips in the lubricant
Linkage out of adjustment mission
TRANSMISSION parl:;ndmg caused by bent or worn Worn or damaged gear(s)
SHIFTS HARD Faulty cross-over adjustment Worn synchronizer

Improper lubricant in the trans-

Worn shift column or shift levers

TRANSMISSION WILL
NOT ENGAGE

Cross-over mechanism worn or out
of adjustment

TRANSMISSION LOCKS upP

Worn or defective shift mecha-
nism

TRANSMISSION JUMPS
OUT OF GEAR

Partial gear engagement when
shifting

Worn, bent, or improperly ad-
justed shift linkage

Improper flywheel housing align-
ment

Loose mounting bolts

Excessive end play caused by wear
in the shift forks, sliding gear fork
grooves, thrust washers, output shaft
or countershaft bearings, or clutch
pilot bushing

Binding or excessive clearance be-
tween the sliding gear and the output
shaft

TRANSMISSION LEAKS

Overfilled transmission
Improper lubricant
Worn or damaged seals

Worn or damaged bearing retain-
ers and gaskets

Plugged transmission vent

No sealer on bolt threads

n TRANSMISSION REMOVAL AND INSTALLATION

For hoisting and jacking informa-
tion, sce Part 8-4,

TRANSMISSION REMOVAL

1. Raise the car on a hoist.

2. Disconnect the drive shaft from
the rear U-joint flange and remove
the drive shaft. Insert the tool shown
in Fig. 13 into the opening of the
extension housing to prevent the
lubricant from leaking out.

3. Disconnect the speedometer
cable from the extension housing,
and disconnect the gear shift rods
from the transmission shift levers.

4. On a car, remove the bolt secur-
ing the extension housing to the rear
support. On a station wagon, remove
the nuts from the insulator retaining
bolts and remove the brake cable from
the support.

5. Place a transmission jack under

the flywheel housing and raise the
rear of the engine slightly,

6. On a station wagon, loosen the
two engine rear support bolts on the
right side, and remove the bolts from
the left side.

7. Remove the four transmission
mounting bolts, and thread guide pins
into the two lower bolt holes,

8, Remove the tool from the ex-
tension housing and move the trans-
mission back just far enough to clear
the input shaft and guide pins. Re-
move the transmission.

TRANSMISSION INSTALLATION

1. Start the extension housing up
and over the rear support. After
moving the transmission back just
far enough to clear the flywheel
housing, move it upward and into

position,

2. Start the transmission over the
guide pins and then move the trans-
mission forward against the fiywheel
housing,

3. Remove the guide pins and in-
stall the transmission retaining bolts.
Torque the bolts to specification.
On a station wagon, install the rear
support before lowering the engine
and removing the transmission jack,

4. Secure the extension housing
to the rear support and install the
brake cable,

5. Connect the gear shift rods and
the speedometer cable.

6. Install the drive shaft, and
torque the rear U-bolt nuts to speci-
fication,

7. Fill the transmission to the level
of the filler opening with the lubri-
cant specified in Part 16-2,
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n TRANSMISSION OVERHAUL

TRANSMISSION DISASSEMBLY

1. Mount the transmission in a
holding fixture and drain the lubri-
cant.

2. Remove the transmission cover
and gasket.

3. Remove the extension housing
retaining bolts and remove the exten-
sion housing and gasket. To prevent
the output shaft from following the
housing (with the resultant loss of
needle bearings), tap the end of the
output shaft with a soft hammer
while withdrawing the extension
housing.

4. Remove the speedometer drive
gear snap ring, the gear, and drive
ball from the output shaft.

5. Remove the idler and counter-

INPUT SHAFT

IWNG

+ msm
HUB
BLOCKING RING

FILOT ROU.ERS

SYNCHRONIZER
RETAINING SNAF RING

INSERT SPRINGS

CAM AND SHAFT

BEARING RETAINER

THRUST WASHER

BLOCKING

SHIFT FORK
CAM AND SHAFT
LOCK PLUNGER

HIGH AND INTERMEDIATE SHIFT FOIK} T

shaft retainer (Fig. 1). If necessary,
tap the front ends of both shafts to
free the retainer,

6. Using the tool shown in Fig. 2,
drive the countershaft rearward out
of the cluster gear and transmission
case. Then carefully lower the cluster
gear assembly to the bottom of the
case,

7. After removing the input shaft
bearing retainer and gasket, remove
the input shaft assembly and front
synchronizer blocking ring from the
transmission case (Fig. 3).

8. Remove the synchronizer re-
taining snap ring from the output
shaft. Then, while holding the syn-
chronizer assembly together, pull the
output shaft out of the transmission

case. Lift the synchronizer assembly,
intermediate, low and reverse sliding
gears out of the case and remove the
two shift forks, For reference in as-
sembly, notice which synchroninr
hub end faces forward.,

9. Using a soft drift, drive the re-
verse idler shaft out of the transmis-
sion. case. Lift the reverse idler gear,
shaft, and cluster gear out of the
case,

10. Remove the shift levers,

11. From the underside of the
case, use a punch to drive out the
tapered pins that hold the cam and
shaft assemblies in the case (Fig, 4).
Use hard, firm blows. Using =a
plastic hammer, drive the inter-
mediate and high cam and shaft

SNAP RING

COVER SPEEDOMETER DRIVE GEAR

INTERMEDIATE

LOW AND REVERSE

),o"

DRIVE BALL

%ﬂ— REVERSE IDLER GEAR
CLUSTER
GEAR

RETAIN!!

COUNTERSHAFT
ROLlE!S
SPACER
FLAT WASHERS

FIG. 1 —Conventional Drive Transmission Details

IDLER SHAFT

Clié4.8
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Tool—
T6OK-7111-A

COUNTERSHAFT

C1165-A

FIG. 2—Countershaft Replacement

toward the outside of the case and
separate the balls and spring from
the plunger. Push out the cam and
shaft assemblies, and remove the
plunger.

12. If required, the shift lever oil
seals may be removed with the tools
shown in Fig. 5.

13. Remove the snap ring secur-
ing the input shaft bearing, and press
the input shaft out of the bearing and
oil slinger,

14. Remove the snap ring securing
the output shaft bearing. Remove the
bearing as shown in Fig. 6.

15. Remove gthe synchronizer
blocking rings, inserts, and retainers
from the synchronizer hub.

16. Remove the flat washers, dum-
my shaft, spacer and ncedle bearings
from the cluster gear.

TRANSMISSION CLEANING
AND INSPECTION
CLEANING

1. Wash all parts, except the ball
bearings, in a suitable cleaning sol-
vent. Brush or scrape all foreign mat-
ter from the parts. Be careful not to
damage any parts with the scraper.
Dry all parts with compressed air.

2. Rotate the ball bearings in a
cleaning solvent until all lubricant is
removed. Hold the bearing assembly
to prevent it from rotating, and dry
it with compressed air.

3. Lubricate the bearings with
transmission Jubricant and cover with
a clean, lint-free cloth until ready for
use.

INSPECTION

Replace a case with worn or dam-
aged bearing bores or damaged
threads. If a crack does not enter a
bearing bore or mating surface, the
crack may be repaired; otherwise, re-
place the case.

C1166-A
FIG. 3—input Shaft Removal

Remove any burrs from the front
and rear mounting surfaces which
could cause transmission misalign-
ment.

Inspect all gears for excessive wear
or tooth damage. If either condition
is present, replace the defective parts.

If the bushing in the reverse idler
gear is worn, a new gear and bushing
assembly must be installed.

Inspect all shafts for excessive
wear, spline, or tooth damage. If one
of these conditions is present, replace
the shaft,

Inspect the bearing assemblies for
cracked races, and the balls and
rollers for looseness, wear, end play
or other damage. Replace the bear-
ings if these conditions exist.

If the transmission jumps out of
low gear, check the fit of the low and
reverse sliding gear on the splines of

C1167-A

FIG. 4—cam am-l Shﬁﬁ Retaining
Pin Removal

i
C1168-A

FIG. 5—Cam and Shaft Oil Seal
Removal

the output shaft, Replace the gear or
output shaft if there is excessive
wear,

Check the end play between the
cluster gear and the thrust washers
of the transmission case. If the end
play exceeds specification, replace the
thrust washers,

Inspect the bushing and seal in the
extension housing. If required, they
may be removed and installed as
shown in steps 21, 22, 23, and 24 of
“Transmission Assembly",

TRANSMISSION ASSEMBLY

1. Press the input shaft bearing
and oil slinger onto the input shaft,
using the tool shown in Fig, 7, and
install the snap ring on the shaft.

2. Press the output shaft bearing
onto the output shaft as shown in
Fig. 6 and install the snap ring on the
shaft,

3. Insert the spacer and dummy
shaft (Fig. 2) into the cluster gear
assembly. Position one flat washer at
each end of the spacer. Apply grease
to the needle bearings and assemble
the needle bearings around the dum-
my shaft at‘each end of the gear.
Apply a coating of grease to the other
two flat washers and the thrust wash-
ers and assemble at each end of the
cluster gear. Note the position of the
tangs on the thrust washers (Fig. 1).

Tool—
1537-4621.8 T571-4621-8 C1169-A

FIG. 6—0utput Shaft Bearing
Replacement
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FIG. T—Input Shaft Bearing
Installation

Pasition the gear assembly in the bot-
tom of the transmission case with the
larger gear toward the front of the
case,

4. Install the reverse and low shift
cam and shaft through the case
opening. Assemble the spacer and
spring in the plunger. Apply grease
to each ball and position in each end
of the plunger, Hold the plunger as-
sembly in position and install the in-
termediate and high cam and shaft
in the case opening, allowing the
balls to register in the cam detents.

5. Align the cam and shaft
grooves with the openings in the
shaft bosses, and install the retaining
pins. Check the cam action. Bent
pins may restrict movement.

6. Position the reverse idler gear,
and insert the shaft (from the rear)
through the case just far enough to
hold the gear.

7. After assembling the three in-
serts in the synchronizer hub and
securing them with two spring retain-
ers, insert the hub assembly into the
intermediate and high sleeve, Install

BEARING

TOOL PILOTS
IN THIS DIAMETER

-~

Ci1i7i-A

FIG. 8 —Input Shoft Oil Seal
Installation

one of the blocking rings in the rear
side of the hub, Coat the blocking
rings with grease,

8. Using a coating of grease, as-

Tool-7668
or
7688-N

C€1172-8

FIG. 9—Com and Shaft Oil
Seal Installation

Tool--1175-AE

Tool-T50T-100-A

FIG. 11—Seal Removal

€1175-A
FIG. 12—Bushing Installation

semble the needle bearings in the
input shaft and install the front syn-
chronizer blocking ring on the input
shaft.

9. Install the shift forks in the
shift lever shaft assemblies, with the

Tool—-T60K-7697-A

C1173-A

Ci174-A

Tool ~T60K.7657-A

Ci1176-A

FIG. 13—Seal Installation
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large fork in the intermediate and
high shaft assembly. The web of the
low and reverse fork must be to the
rear of the shaft center,

10. Start the output shaft through
the rear opening of the transmission
case, Place the low and reverse gear
on the shaft, followed by the inter-
mediate gear. Tilt the output shaft
enough to allow the rear shift fork to
engage the sliding gear groove,

11. With the longer hub forward,
slide the synchronizer assembly onto
the output shaft and engage the
synchronizer sleeve in the interme-
diate and high shift fork.

12. Install the synchronizer hub
and the snap ring.

13. Position the input shaft and
front synchronizer blocking ring.

14. Place a new gasket on the in-
put shaft bearing retainer. If the input

shaft oil seal was removed from the
retainer, install a new oil seal as
shown in Fig. 8. Install the input
shaft bearing retainer, using sealer
on the bolts. Line up the drain
groove in the retainer with the oil
hole in the case.

15. Raise the cluster gear assem-
bly and align the dummy shaft with
the countershaft opening. Start the
countershaft into the case from the
rear, and carefully drive the shaft
into position.

16. Install the idler gear shaft and
install the retainer.

17. Secure the speedometer drive
gear and ball with the snap ring.

18. Using a new gasket, install the
extension housing, using sealer on
the bolts, Torque the bolts to speci-
fication.

19. Start a new seal over each

cam and shaft. Use the tool shown in
Fig. 9 to drive in.the seals.

20. Install the shift levers.

21. If the extension housing bush-
ing is to be replaced, use the tool
shown in Fig. 10,

22. If the extension housing seal
is to be replaced, use the tool shown
in Fig. 11 to remove the seal.

23. Install the extension housing
bushing (Fig. 12).

24. Install the extension housing
seal using the tool shown in Fig. 13.

25. Check transmission operation
through all shift positions.

26. Fill the transmission to the
proper level and install the transmis-
sion case cover and gasket, Use
sealer on the bolts. The gasket vent
holes must be toward the rear, and
the cover vent hole must be toward
the front.

E] GEAR SHIFT LINKAGE

WEATHER SEAL

GEAR SHIFT
LEVER SOCKET

TURN INDICATOR

FIG. 14—steering and Shift Tubes

GEAR SHIFT LINKAGE
ADJUSTMENT

If the transmission shifts hard, or
if it will not engage, the gear shift
levers may need adjustment at the
cross-over. Move the selector lever
through all shift positions to see that
cross-over operation is smooth, If
cross-over operation is not smooth,
adjust the gear shift lever(s).

1. With the selector lever in neu-
tral, loosen the locknut on each
sleeve, and then slide the sleeves up
or down on the rods until smooth

STEERING
COLUMN TUBE

GROMMET SECOND AND HIGH

SHIFT LEVER

INSULATOR \Q

TUBE INDEXING

SPRING SHIFT LEVER

C1177-A

cross-over operation results when the
sleeves are attached to the levers.

2, Tighten both locknuts securely,
and check again for smooth opera-
tion.

GEAR SHIFT TUBE
REPLACEMENT

1. Remove the steering wheel (Part
9-1),

2. Remove the turn indicator lever
and the gear shift selector lever,
leaving the shift column in neutral.

LOW AND REVERSE

3. Remove the turn indicator
switch plate from the switch.

4. Loosen the flange retaining nuts
until pressure on the nuts (toward the
column center) will disengage the
bolt heads. Remove the flange (Fig.
14).

5. Carefully slide the plastic insu-
lator down the turn indicator wires,
leaving the switch and wires con-
nected.

6. Remove the gear shift lever
socket from the steering column tube.

7. Remove the shift tube,

8. After applying Lubriplate to the
lower area of the shift tube, position
the shift tube in the steering column
tube, The shift tube is seated when
spring pressure can be felt,

9, Install the gear shift lever
socket, being careful not to damage
the wiring insulation as the socket is
positioned.

10. After guiding the turn indi-
cator switch through the flange, in-
stall the flange.

11, Install the switch plate, turn
indicator lever, and selector lever.

12. Install the steering wheel,
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DESCRIPTION AND
OPERATION
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The Fordomatic transmission (Fig.
1) combines & hydraulic torque con-
verter and a planetary gear system.
Two transmissions are used in the
1961 Falcon, Both transmissions are
similar in design and construction,
but differ in those components which
must be matched with the torque and

ferences between transmissions are
pointed out in each part of this man-
ual where applicable,

Shift points for both transmissions
are provided in Table 1. At the P
position, the transmission output shaft
is locked to the cuse by a pawl to
prevent rotation of the rear wheels.

To prevent overspeeding the en-
gine, the transmission should not be
shifted into L at speeds higher than
the maximum 1-2 swtomatic shift
point for the particular rear axle ratio
(Table 1). Shifts into reverse must be
made only after the car has come to

a complete stop.
horsepower specifications of either
the 144 Six or the 170 Six engines.

T i e TABLE 1—Fordomatic Shift Points (Approximate)

tran]sl(:’)issions is the same and is air Automatic Shift Speeds (mph)
cooled.

The transmission used with the Transmission | Rear Selector Lever at D

144 Six engine has an external by- Engine Model Axle 1-2 1-2 2-1 2-1
pass tube that provides for the recir- Model Prefix Ratio |Minimum | Thru Thru Closed
c:glat_ion of ut}l;c !r;;tsmiss;i:n ﬂuild, and Throttle | Detent Detent | Throttle
eliminates tu! L 0oler,

The froiain bt ittt the 170 144Six | PBZH |3.10tol1]| 1218 | 4855 | 4654 | 814
Six engine has the following different 350to1| 11-16 4349 41-48 7-12
components: A new case, a new main PBZ-J 3891t01 10-14 40-44 3843 7-11
::n“‘?:m:f:':::{'-‘gaa hc‘;?l‘::;: pfig“: 170Six | PCF-A | 3.10to1| 13-18 | 47-55 | 46-54 6-15

I

! s 3.50t01 | 1216 4249 4147 6-13
slightly reduced in thickness, and an
additional clutch plate. Detailed dif- PCT-B 389tl]| 115 3844 3743 512

El 'penTIFICATION

The tag shown in Figure 2 is at- changes in service details which af-
tached to a rear servo cover bolt, The fect interchangeability when the
service identification number shows transmission model is not changed.

For interpretation of this number see
the Master Parts Catalogue,

El TORQUE CONVERTER

Under all driving conditions, the
torque converter transmits the total
drive between the engine and the
planetary gear set, or between the
planctary gear set and the engine.
When the engine is driving the rear
wheels, the total engine power flows
from the converter impeller to the
turbine, and thence through the
planetary gear set to the drive shaft.
When the rear wheels are driving
the engine, the total rear whee! drive
power flows from the drive shaft
through the planetary gear set to the
converter turbine, The converter tur-

MFR. DATE CODE

D1245-A
FIG. 2—Fordomatic Identification



6-4

GROUP 6 — FORDOMATIC TRANSMISSION

bine transmits this drive to the con-
verter impeller, which is locked to
the engine by the flywheel (Fig. 3).
The torque converter is a combina-
tion hydraulic torque multiplier and

FIG. 3—Cross-Section of Torque Converter

fluid coupling. The torque converter
parts, impeller turbine and stator,
operate in a fluid-filled housing.
The torque converter, used with
both transmissions, is air-cooled.

D1208-A

Figure 4 shows the air flow around
the converter housing. In addition,
the fluid in the converter and trans-
mission used with the 170 Six engine,
is water-cooled.

FIG. 4 —Converter Cooling Air Flow

E] PLANETARY GEAR SYSTEM

Figure 5 shows a build-up of the
planetary gear set. In View 1, note
that the engine power always flows
from the converter turbine to the
primary sun gear. Unlike Cruise-O-
Matic, there is no clutch between the
turbine and the primary sun gear,
Hence, the primary sun gear always
drives, whether the car is driven for-
ward or in reverse,

In View 2, Fig., 5, the integral
planet carrier and output shaft has
been assembled to the primary sun
gear, The long pinions are in con-
stant mesh with the primary sun
gear, The long pinions are also in
constant mesh with the short pinions.
The long pinions will always rotate
counterclockwise, and the short pin-
ions will always rotate clockwise.

With only this much of the gear set
assembled, no drive from input to
output shaft is possible.

In View 3, Fig. 5, the integral for-
ward sun gear and flange has been
added to the gear set. This gear is in
constant mesh with the short pinion,
and is free-running as far as the inte-
gral primary sun gear and shaft is con-
cerned. Attached to the forward sun

gear flange is a brake drum. Surround-
ing the drum is a (brake) band.

If the band is applied so that the
drum and forward sun gear are held
stationary, the primary sun gear (in-
put) shaft can now drive the output
shaft. Engine power drives the pri-
mary sun gear clockwise. The primary
sun gear drives the long pinion coun-
terclockwise, The long pinion, in turn,
drives the short pinion clockwise. The
short pinion must now turn on its own
center, and at the same time walk
around the stationary forward sun
gear. As the short pinion and pinion
carrier walk around the forward sun
gear, the integral planet carrier and
output shaft is driven in an input to
output ratio of 1.75:1. The planetary
gear set is now operating in first (low)

ar,

The low band is applied by trans-
mission control pressure working
against the low servo piston (Fig. 6).

In View 4, Fig. 5, a clutch has been
added to the planetary gear set. The
clutch has 4 or 5 plates, depending
upon whether the transmission is used
with the 144 Six or 170 Six engines,
respectively,

The clutch pack is made up of
drive and driven plates stacked alter-
nately. The drive plates have internal
spline teeth and are splined to the
clutch hub. The clutch hub, in turn,
is splined to the primary sun gear
shaft, The driven plates (steel) have
external teeth and are splined to the
clutch drum. The clutch drum is
splined to the integral forward sun
gear and flange.

A piston in the clutch drum is
moved by transmission control pres-
sure to lock the clutch plates to-
gether, When the clutch plates are
locked together, the primary and
forward sun gears are locked to-
gether. With the two sun gears
locked together, all gear action will
stop, and the planetary gear set can
now revolve only as a unit. With the
clutch applied, the transmission is in
second (high) gear.

The clutch releases when control
pressure behind the piston is ex-
hausted, and the large coil spring
forces the piston away from the clutch
plate pack.

In view number 5, Fig. 5, a ring
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FIG. 5—Planetary Gear System

gear and band have been added. The
ring gear is in constant mesh with
the short pinions.

With the low band and high clutch
released and the reverse band applied,
the transmission output shaft will be
driven in & reverse (opposite engine)
direction.

PRIMARY SUN GEAR
AND SHAFT

RATIO 1.5:1

The reverse band is applied by
transmission control pressure working
against the reverse servo piston (Fig.
6).

In view number 6, Fig. 5, a park-
ing pawl has been added. The pawl
is anchored to the transmission case.
When the pawl engages the teeth on

CLUTCH IS APPLIED FORWARD AND
PRIMARY SUN GEARS ARE LOCKED TOGETHER

RATIO 1:1

PARKING PAWL IS ENGAGED WITH
TEETH ON PLANET CARRIER
IN P ONLY

S "-“ \

N AL AND PARK D1160-8

the pianet carrier, the output shaft is
locked to the transmission case. This
prevents the rear wheels from turn-
ing.

With the engine running and the
car standing still, gear action inside
the transmission is identical in the N
and P positions.

] HYDRAULIC CONTROL SYSTEM

FLUID PRESSURE SOURCE

Two slipper-type pumps deliver
fluid pressure to the transmission con-
trol system. The front pump, driven
by the converter impeller, operates

whenever the engine runs (Fig. 7).
The rear pump, driven by the trans-
mission output shaft, delivers fluid to
the control system, when the vehicle
moves forward.

The front pump has a greater cap-

acity than the rear pump, since it must
supply all the fluid to operate the
transmission at low speeds and in re-
verse.

Both pumps deliver fluid pressure
to the control valve body. A regulated
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FIG. 6—Low and Reverse Bands and Servos

pressure, called control pressure, is
available at the control valve body
whenever the engine is running or the
vehicle is moving forward above ap-
proximately 20 mph.

Check valves are installed on the
pressure side of both front and rear
pumps,

THROTTLE PRESSURE

To adjust transmission operation to
engine torque and driver preference,
throttle pressure is used in the control
system.

Throttle pressure is produced from
control pressure by the throttle valve
and is controlled by the compression
on the throttle valve spring (Fig. 7).
Compression on the throttle valve
spring is controlled by accelerator
pedal linkage pressure on the down-
shift valve.

Throttle pressure will vary from
zero (at closed throttle) to the same
pressure as maximum control pres-
sure (at wide-open throttle).

Throttle pressure is directed to the
1-2 shift valve and 1-2 governor plug
to oppose governor pressure, and
thereby vary the 1-2 shift according
to accelerator pedal depression.

Throttle pressure is also directed to
the orifice control valve to position it
for two 2-1 downshift conditions, a
downshift with closed throttle, a
downshift with partial to full throttle.

GOVERNOR PRESSURE

Governor pressure is produced
from rear pump pressure by the
governor valve, The governor valve
operates in the governor body which
rotates at output shaft speed. The
centrifugal force acting on the gover-
nor valve will vary, therefore, with
road speed.

Pressure from the rear pump flows
through an orifice into the governor
body and tries to move the valve in-
ward against centrifugal foree. If this
rear pump pressure force is greater
than the centrifugal force acting on
the governor valve, the valve will be
forced inward. As the valve moves
inward, it opens an exhaust port and
reduces rear pump pressure back to
the orifice (Fig. 7).

When the pressure force on the
governor valve balances the centrifu-
gal force acting on the governor
valve, the governor valve moves out
and closes the exhaust.

The pressure in the line past the
orifice is regulated by the governor
valve, and is governor pressure.

Rear pump pressure may, at times,
be less than control pressure, but it
will never be greater than control
pressure,

CONTROL PRESSURE AND
COMPENSATOR PRESSURE
The basic regulation of control

pressure is accomplished by the con-
trol pressure regulator valve. The
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Iy
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?
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valve itself is balanced between spring
force on one end, and contro] pres-
sure force at the other end. Should
control pressure force be greater than
spring force, the valve will move
against the spring and exhaust control
pressure, until control pressure force
balances spring force.

Control pressure is also 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.

Control pressure is assisted, in all
driving conditions, by compensator
pressure in opposition to the control
pressure regulator valve spring (Fig.
7).

An emergency relief valve is built
inside the control pressure regulator
valve. Should the regulator valve
stick, the emergency relief valve will
open at approximately 275 psi.

CONVERTER PRESSURE

The front pump (and the rear
pump at higher speeds) have a supply
capacity far greater than any normal
demand in the control pressure sys-
tem. When control pressure exceeds
the required balancing pressure at the
control pressure regulator valve, the
valve is moved against its spring and
opens & port, so that the fluid over and
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above control pressure requirements
can go to the converter. This flow to
the converter is under pressure be-
cause in almost every case the supply
is ample and there is resistance. The
converter check valve will not open
and permit flow back to sump until
converter-out pressure reaches 5 psi.
After the fluid gets by the check
valve, it returns to sump through a
by-pass tube on the outside of the
case on transmissions used with the
144 Six engine. On transmissions used
with the 170 Six engine the fluid
passes through the cooler before it
returns to the sump. The purpose of
the check valve is to prevent the con-
verter upper half from draining back
to sump when the engine is stopped.
To keep converter pressure from
going too high, a relief valve is in-
stalled in the converter-in line (actu-
ally in the front pump housing). This
valve will open when converter-in
pressure reaches 70 psi. Fed from the
converter-in line are front and rear
lubrication systems. To prevent these
systems from taking too much fluid
from converter-in flow, the lubrica-
tion flows are orificed. The front
lubrication system has a spring-
loaded valve (converter drain-back
check valve) to prevent the lubrica-
tion system from draining the con-
verter fluid back to sump, when the
engine is stopped, A pressure of 5 psi
is required to open this valve.

ORIFICE CONTROL VALVE
AND BALL CHECK BY-PASS
VALVE

The orifice control valve is posi-
tioned in a bore in the lower control
valve body by a spring. During a nor-
mal 2-1 shift with closed throttle,
smooth front band application is pro-
vided by exhausting the front servo
release fluid through an orifice. When
the same shift occurs at open throttle,
the orifice control valve, positioned by
throttle pressure, permits an unre-
stricted exhaust of front servo release
pressure, providing a rapid front band
application (Fig. 7).

On a manual shift to L while in
high gear, control pressure is directed
to the orifice control valve plug, to
position the orifice control valve for
unrestricted exhaust of front servo re-
lease fluid.

Since a restricted flow is not desir-
able for front servo release cavity fill,
a ball check is provided in the release
cavity circuit, This permits flow to
:ihe release cavity to by-pass the ori-

ce.

DOWNSHIFT VALVE

The downshift valve (Fig. 7) 1s po-
sitioned in the upper control valve
body bore with the throttle valve. The
inner throttle lever contacts one end
of the downshift valve, and the inner
end of the valve contacts the throttle
valve spring. Control pressure is di-
rected to a land of the valve. Linkage
is connected between the accelerator
pedal and throttle lever. The down-
shift valve is moved to open a passage
to direct control pressure to the 1-2
shift valve, and to a face on the gov-
ernor plug, when the accelerator
pedal is depressed through the detent.

DOWNSHIFT DETENT PLUG

A detent downshift plug is installed
in the control valve upper body at the
end of the throttle valve (Fig. 7).

This plug is spring-loaded at assem-
bly. In high gear, control pressure is
directed to the spring side of this plug,
to provide an even stronger detent,

The purpose of the detent is to
“signal” the driver when the accel-
erator pedal depression is approach-
ing the forced downshift (or maxi-
mum upshift) position.

The signal which the driver gets is
the additional pressure required to
move the detent plug against its spring
and, in high gear, against control
pressure. The downshift valve cannot
reach its forced downshift (or maxi-
mum upshift) position until the de-
tent plug is forced all the way down
(Fig. 7). When the driver feels the
detent he knows the engine perform-
ance is near maximum and that fur-
ther depression on the accelerator
pedal will bring in the downshift (or
delay upshift to the maximum shift
point).

HYDRAULIC CONTROL
SYSTEM OPERATION

N AND P POSITIONS

With the engine running, the front
pump is delivering fluid to the control
pressure regulator, manual, throttle,
compensator and compensator cut-
back valves (Fig. 7).

The manual valve in N or P posi-
tions blocks the fluid flow to the clutch
and both bands. With no fluid pres-
sure in the clutch or servos, the clutch
and both bands are released by spring
pressure, and drive through the trans-
mission is impossible.

The front pump is delivering more
fluid than is necessary to maintain
control pressure; hence, the control

pressure regulator valve (assisted by
compensator pressure) has moved
against its spring, and is delivering
fluid to the converter and front and
rear lubrication systems,

The converter has been filled and is
at normal pressure.

The converter-out check valve has
been forced open, and there is a con-
tinuous flow of fluid through the con:
verter and back to sump.

D POSITION—FIRST GEAR

When the manual valve is moved
to the D position, control pressure
flows to the 1-2 shift valve, downshift
valve, and the low servo apply cavity,
As so0on as the low band applies, the
transmission is in first gear (Fig. 7).

When the driver depresses the ac-
celerator pedal, the throttle valve pro-
duces throttle pressure which is pro-
portionate to the pedal depression,
Throttle pressure flows to the com-
pensator valve to decrease compensa-
tor pressure, and thereby increase
control pressure. Throttle pressure
also flows to the throttle pressure re-
ducing valve. If throttle pressure is
more than approximately 20 psi, it
will push the valve open, and flow to
the spring end of the 1-2 shift valve
and to a face on the governor plug.
Reduced throttle pressure works with
the springs to keep the 1-2 shift valve
closed.

Throttle pressure also moves the
orifice control valve against its spring,
so that the low servo release circuit is
not restricted. This does not affect the
upshift, however, since flow to the low
servo release cavity by-passes the ori-
fice control valve,

As the car begins to move, the rear
pump pressure builds up with road
speed. As soon as there is rear pump
pressure there is governor pressure,
which increases proportionate to road
speed. Governor pressure flows to the
compensator valve to increase com-
pensator pressure, and thereby de-
crease control pressure. Governor
pressure also flows to the 1-2 shift
valve governor plug.

D POSITION—HIGH GEAR

The 1-2 shift vaive if forced open
(to the right), when governor pres-
sure force exceeds the combined
spring and reduced throttle pressure
force (Fig. 7). When the 1-2 shift
valve opens, control pressure flows
through it to release the low band and
apply the (high) clutch, When the
clutch applies, the transmission is in
high (second gear),
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Kickdown, When the accelerator
pedal is depressed to the floor, control
pressure flows through the downshift
valve to the spring end of the 1-2 shift
valve and a face on the governor plug.
Full control pressure working against
these arcas will close the 1-2 shift
valve against governor pressure at
speeds below about 50 mph.

When the shift valve closes, it opens
an exhaust for the clutch apply and
low servo release pressures (Fig. 7).
The low band apply pressure, which
remained in the apply cavity during
high gear operation, now applies the
low band. The transmission is now in
first (low gear).

On a clesed throttle downshift,
spring force alone closes the 1-2 shift
valve against governor pressure. Since
this downshift occurs with zero throt-
tle pressure, the orifice control valve

is positioned by its spring. This means
that the exhausting fluid from the low
servo can flow only through the ori-
fice. A slow exhaust of release pres-
sure means a slow band application.

L POSITION

The hydraulic control system op-
eration and the planetary gear system
operation in D position first gear, and
L position first gear, are identical with
one exception (Fig. 7). In the L posi-
tion, an additional control pressure
circuit is working. In this circuit con-
trol pressure flows from the manual
valve against the right-hand end of
the governor plug, and against the
left-hand end of the orifice control
valve plug. Another branch of the
circuit flows through the downshift
valve, and against the spring end of

the 1-2 valve and against a face on
the governor plug. Against these con-
trol pressure forces, governor pres-
sure can never shift the 1-2 valve.
Likewise, these forces will always ex-
ceed governor pressure force, This
means that the transmission will go
into first gear whenever it is shifted to
L, regardless of road speed.

R POSITION

When the manual selector lever is
moved to R, control pressure flows
through the manual valve to the
reverse servo and applies the reverse
band. Control pressure regulation is
the same in R as in L and D except
for regulation by governor pressure.
Since there is no rear pump pressure
in reverse, there is no governor pres-
sure.
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LUBRICATION AND
ADJUSTMENTS

Section Page
1 Lubrication .,.......00.n 6-10
2 Control Linkage

Adjustments . .......00.. 6-10
3 Band Adjustments . ....... 6-12

Bl usrication

TRANSMISSION FLUID
LEVEL CHECK

1. Make sure that the car is stand-
ing level, and then firmly apply the
parking brake.

2. Run the engine at normal idle
speed. If the transmission fluid is cold,
run the engine at fast idle speed
(about 1200 rpm) until the fluid
reaches its normal operating temper-
ature, When the fluid is warm, slow
the engine down to normal idle speed.
Do not turn off the engine during the
fluid level check.

3. Shift the selector lever through
all positions, and place the lever at P,

4. Clean all dirt from the transmis-
sion fluid dipstick cap before remov-
ing the dipstick from the filler tube.

S. 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
#gain, and check the fluid level. If
necessary, add fluid to the transmis-
sion through the filler tube to raise
the fluid level to F (full) mark on the
dipstick. Refer to Group 18 for the
proper grade of lubricant. Do not
overfill the transmission.

CONVERTER DRAIN D1211-8

FIG. 1—Converter Drain Plug
Removal

TRANSMISSION FLUID
CHANGE

1. Remove the cover from the
lower front side of the converter hous-
ing.

2. Remove one of the converter
drain plugs (Fig. 1).

3. Rotate the converter 180° and
remove the other plug.

4. When the fluid has stopped

draining from the converter, remove
transmission oil pan bolts and loosen
the front end of the oil pan carefully
to allow the fluid to drain. Remove
and thoroughly clean the oil pan and
screen, Discard the oil pan gasket.

5. Place a new gasket on the oil
pan, and install the screen and pan
on the transmission,

6. Install both drain plugs in the
converter housing, and tighten them
to 20-28 ft-1bs torque,

7. Install the converter housing
cover.

8. Add 4 quarts of transmission
fluid to the transmission through the
filler tube.

9. Run the engine ut idle speed
for about 2 minutes, and add 2 more
quarts of fluid. Run the engine at fast
idle speed (about 1200 rpm) until it
reaches its normal operating tempera-
ture. Do not race the engine,

10. 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 the
transmission.

a CONTROL LINKAGE ADJUSTMENTS

THROTTLE LINKAGE
ADJUSTMENT

PRELIMINARY ADJUSTMENT

1. Apply the parking brake, and
place the selector lever at N,

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 oper-
ating temperature. When the engine
is warm, slow it down to normal idle
speed.

3. Connect a tachometer to the en-
gine.

4, Adjust engine idle speed to 475-
500 rpm with the transmission selec-
tor lever in D.

The carburetor throttle lever must
be against the idle adjusting screw
at 475-500 rpm in D.

5. Bottom the dashpot plunger
against its spring and check the clear-
ance between the bottomed plunger
and the throttle lever. The throttle
lever must be at its hot idle position,
The clearance should be 0.130-0.150
inch. Adjust as required.

6. With the engine stopped, dis-

connect the throttle control rod at its
clevis end (Fig. 2). Loosen the clevis
locknut,

7. Push the throttle control rod
downward to hold the throttle lever
against the stop inside the transmis-
sion.

8. With a slight downward pres-
sure on the throttle control rod, ad-
just its length so that the clevis pin has
a free fit. From the free-fit length,
shorten the throttle control rod by
turning the clevis 3% turns clock-
wise. Install the clevis pin.
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FIG. 2—Throttle Linkoge

9. Adjust the accelerator pedal
height by turning the threaded trun-
nion on the accelerator connecting
link until the accelerator pedal is 4%
inches from the floor pan. This meas-
urement is taken from the top rear
corner of the pedal to the floor pan.

FINAL ADJUSTMENT-—PRESSURE METHOD

1. Apply the parking brake to
prevent operation of the rear pump
and for safety.

2. Connect a tachometer to the
engine.

3. Remove the cap from the pres-
sure line and install the tool shown
in Fig. 3. Position the gauge so that
it can be read from the driver’s seat.

4. Run the engine until the trans-
mission fluid is at normal operating
temperature,

5. Apply the service brakes and
shift the selector lever to D.

6. Perform the pressure test quick-
ly to avoid overheating the transmis-
sion. Increase the engine speed to
1200 rpm and note the gauge reading.
If the pressure reading is below spec-
ification (Table 1, Part 6-3), the throt-
tle control rod clevis must be rotated
to shorten the rod (Fig. 2). If the pres-
sure reading is more than specifica-
tion, the clevis must be rotated to
lengthen the rod.

OIL PRESSURE SENDING UNIT
vakamayees o -

ISR

Teol—T60L-7000-8

FIG. 3—Pressure Test

From the preliminary adjustment
(3% turns short), the throttle control
rod may be lengthened or shortened
by 2% turns. If control pressure can-
not be brought into the specified
range within 2% turns longer or
shorter, transmission trouble other
than throttle linkage adjustment is
indicated.

Refer to CONTROL PRESSURE
CHECK in Part 6-3.

7. Secure the throttle control rod
clevis to the linkage and tighten the
locknut to secure the adjustment.

8. Check control pressure at idle
and stall speeds (Table 1 Part 6-3).

If gauge readings at idle and stall
are not within limits, normal diag-
nosis procedures must be followed.
Do not operate the car for long pe-
riods of time under stall or partial
stall conditions. Obtain pressure read-
ings quickly and decrease engine
speed to idle,

MANUAL LINKAGE
ADJUSTMENT

1. With the engine stopped, loosen
the clamp at the shift lever so that the
shift rod is free to slide in the clamp
(Fig. 4).

2. Position the selector lever so
that the pointer lines up in the D
position,

3. Shift the manual lever at the
transmission into the D detent posi-
tion (second from the rear),

PRESSURE LINE

Pressure Gouge Hose—
T57L.77230-4

>

B Sat Lo
=9 3’1‘ D1238-A

ADJUSTING CLAMP

MANUAL SHIFT ROD

ARTER NEUTRAL
SWITCH

FIG. 5—Starter Neutral Switch

D1213-A

4. Tighten the clamp on the shift
rod.

8. Check the pointer alignment for
all selector lever detent positions.
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STARTER NEUTRAL SWITCH
ADJUSTMENT

1. Check the starter circuit in all

selector lever positions. The circuit

must be open in all positions except
N and P.

2, To adjust the switch, loosen the
neutral switch to steering column

attaching screws (Fig. 5). Position
the switch so that the starter circuit
is closed when the selector lever is at
N and P only.

BAND ADJUSTMENTS

LOW BAND ADJUSTMENT

The low band adjusting screw is
threaded through the left front side
of the case (Fig, 6).

1. Loosen the locknut several
turns.

2. Tighten the adjusting screw with
the tool shown in Fig. 6 until the tool
is felt and heard to click. This tool is
a pre-set torque wrench which clicks
and overruns when torque on the
screw reaches 10 ft-1bs.

3. Back off the adjusting screw ex-
actly two turns.

4. Hold the adjusting screw at this
position, and then torque the locknut
to 35-40 fi-Ibs.

REAR BAND ADJUSTMENT

1. Remove the transmission oil
pan bolts and loosen the front end of
the oil pan carefully to allow the fluid

.-;- ».u. -
Tool—-T59P.77370

FIG. 6—Low Band Adjustment

to drain, If the same fluid is to be
used again in the transmission after
the band adjustment, filter the fluid
through a 100-mesh screen as it
drains from the transmission. Reuse
the fluid onmly if it is in good condi-
dition.

2. Remove and thoroughly clean
the o1l pan and screen. Discard the oil
pan gasket,

3. Loosen the rear servo piston rod
locknut and adjusting nut (Fig. 7).

4. Place the tool on the rear servo
piston rod so that the two forks strad-
dle the band apply lever. The inner
fork must engage the flat on the servo
piston rod. The outer fork is a %
inch spacer and must be inserted be-
tween the piston rod seat and the ad-
justing nut.

5. Back off the piston rod locknut
so that the wrench shown in Fig. 7
can engage the adjusting nut. Tighten

D1233-8

ROD SEAT

Tool-T59P.77423-A

the adjusting nut until the wrench is
felt and heard to click and overrun.
This tool is a pre-set torque wrench
which clicks and overruns when 45-
50 in-lbs torque is applied to the
adjusting nut,

6. Back off the adjusting nut ex-
actly 2 turns.

7. Pull the tool (T59P-77409-A)
away from the servo rod about one
inch. This will permit the adjusting
nut to drop into a nut holding slot
provided in the tool.

8. Hold the adjusting nut against
rotation and torque the locknut to
15-18 ft-Ibs.

9. Remove the tool from the servo
piston rod.

10. Place a new gasket on the oil
pan, and install the screen and pan on
the transmission.

11. Fill the transmission.

REVERSE SERVO ROD

D1166-A

FIG. 7—Reverse Band Adjustment
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El piaGNosIs GUIDE

The Fordomatic Diagnosis Guide
lists the most common trouble symp-
toms that may be found in the trans-
mission, and gives the items that
should be checked to find the cause
of the trouble.

The items to check for each trou-
ble symptom are arranged in a logi-
cal sequence which should be fol-
lowed for quickest results. The letter
symbols for each item are explained
in the Key to the Diagnosis Guide.

FORDOMATIC DIAGNOSIS GUIDE

If items A, B, C, D, E, and the
stall test have already been checked
during the preliminary checks and
adjustments, they need not be re-
peated when following the Diagnosis
Guide.

Items to Check
Trouble Symptoms Transmission | Transmission
in Car Out of Car

Harsh initial engagement in D, L and R DB
Slips or chatters in Dor L ABEHFK ae
Slips or chatters in R ABEIFK bfn
Creeps excessively in D D
Engine Overspeeds (Buzz-Up) During

1-2 Shift ALBEHFG gjh
Momentary Lockup During 1-2 Shift ABEH ajk
Severe 2-1 Shift During Coast-Down DBGE
No 1-2 Shiftin D ALBCJQ adjp
Delayed 1-2 Shift BJ d m
Slips Continuously After 1-2 Shift LABEF JEB
No 2-1 Forced Downshift (Kickdown) BG d
No 2-1 Shift During Coast-Down Gl
Fluid Forced Out Vent A MO (P
Transmission Overheats E R (N%)
Acceleration is Normal—Maximum

Speed About 50 mph i
Acceleration Very Poor—Operation Above

30 mph 2t Steady Throttle Normal i
Engine does not start by pushing car ACG cd
Parking lock does not hold, or binds C lo

*Transmissions used with 170 six engine, only
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KEY TO DIAGNOSIS GUIDE (Continued)

Fluid Check for Engine Coolant Contamination

Cracked or Broken Rear Band Anchor

High Clutch Piston

Front Band Installed Backwards—Strut out of

Position

Converter Cooling Air Passages

A Fluid Level a Low Servo and Band

B Throttle Linkage b Reverse Servo and Band

C Manual Linkage c Rear Pump

D Engine Idle Speed d Leakage in Control Pressure Main Circuit
E  Control Pressure Check e  Leakage in Low Servo Apply Circuit
F___Air Pressure Check f  Leakage in Reverse Servo Apply Circuit
S Sty ¥alve Boy g  Leakage in Clutch Apply or Low Servo
H Low Band Adjustment Release Circuit

1 Reverse Band Adjustment h Planctary Gears

J Governor i Converter One-Way Clutch

K Engine—Transmission Mounts j High Clutch

L Fluid Odor Check for Burned Clutch Plates % Low Servo Piston Return Spring

M Transmission External Vent : Pirking Linksge

N Cooler Flow Check m Low Servo Piston Check Valve

(¢] Fluid Aeration Check

P

Q

R

p High Clutch Piston

El PRELIMINARY CHECKS

When transmission trouble is indi-
cated, the following preliminary
checks should be made in the order
given.

1. Check the fluid level. Check the
fluid for burnt clutch plate odor.

2. Check engine idle speed and
dashpot adjustments,

3. Check the manual linkage ad-
justment.

4. Check the throttle linkage for
proper adjustment.

STALL TEST

When a transmission stall test is to
be made, the following procedure
should be observed.

1. Check the engine coolant level
and transmission fluid level.

2. If the engine is cold, run it at
1200 rpm with the transmission in N
until normal engine temperature is
reached.

3. Artach a tachometer to the en-
gine, and position the instrument so
that it can be read from the driver's
seat.

4. Apply the service and parking
brakes firmly.

5. Shift the selector lever to D, L,
or R.

6. With a steady pressure, depress
the accelerator pedal to the floor.
Hold the pedal at the wide-open
throttle position only long enough for
the tachometer reading to stabilize.
Five seconds is usually adequate time
at wide-open throttle to secure an
accurate reading, Between tests, run
the engine for at least 2 minutes at
1200 rpm with the transmission in N
to reduce the transmission fluid tem-
perature,

7. Stall speed limits for the 144 Six
engine are 1645-1845 rpm and 1840-
2040 rpm for the 170 Six engine,

8. If tachometer readings exceed
the high limit, or engine run-away is
apparent, release the accelerator
pedal immediately to prevent further
damage.

Stall test tachometer readings re-
quire careful interpretation. During
a stall test, the engine, the torque
converter, and the transmission bands

are all under test af the same time,

STALL TEST—TRANSMISSION BAND
CHECK

When the Fordomatic transmis-
sion is stall tested in D or L, the low
band is applied. When it is stall tested
in R, the reverse band is applied.

If the engine runs away on a stall
test in D or L, but is held within
limits in R, the low band is slipping.
If the stall test is normal in R, it is
probable that the engine, torque con-
verter and control pressure in the
transmission are also normal and that
the trouble is confined to the low
servo and band. In this case, the band
should be checked for proper adjust-
ment, and the stall test repeated in D
and L. If the band still slips, attach
a pressure gauge and check control
pressure before inspecting the servo
and band.

If the engine runs away during a
stall test in R, but is held within
limits in D and L, the reverse band
is slipping. Because of the time re-
quired to adjust the reverse band,
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control pressure should be checked
before the oil pan is removed.

The transmission (high) clutch
cannot be stall tested since the clutch
applies only at road speeds above
about 15 mph,

STALL TEST—CONVERTER CHECK

During a normal stall test, the sta-
tor one-way clutch locks the stator
against counterclockwise rotation
(viewed from the front of the car).
Should the stator clutch fail to
operate properly, the converter will
offer much greater resistance to rota-
tion, If this condition is present in
the converter, maximum engine speed
during a stall test will be about 1200
rpm.

Before changing the converter, the
car should be tested on the road, If
the stator clutch fails to lock the
stator, stall test rpm will be low and
acceleration up to about 30 mph will
be extremely slow. Above 30 mph ac-
celeration will be nearly normal, and
operation at steady speed above 30
mph will be entirely normal.

Remove the converter and check
the stator clutch as given in Part 6-6.

Should the opposite condition be
present in the converter (the stator
clutch does not unlock), stall test rpm
will be normal but maximum speed
obtainable on the road will be about
50 mph.

CONTROL PRESSURE CHECK—
GENERAL INFORMATION

When the above preliminary checks
have not indicated the cause of the
transmission trouble, control pressure
should be checked before the trans-
mission is removed for inspection,

It is impossibie to predict all the
kinds of gauge readings which will be
encountered and give a step by step
diagnosis procedure for each kind of
reading, The following information
is general and may be helpful when
interpreting gauge readings.

A gauge connected at the pressure-
test line (Fig. 3, Part 6-2) is used to
show the pressure between the front
pump and the front pump check
valve, This pressure is regulated by
the control pressure regulator valve
and is transmission control pressure,

As long as the car is not moving or
the rear wheels are not turning, this
pressure is supplied by the front
pump only. If the car is driven with
the pressure gauge attached, the
gauge reading will suddenly fall off
to less than 5 psi at about 50 mph.

This sudden pressure drop is en-

tirely normal, It indicates that the
rear pump has closed the front pump
check valve and has taken over the
complete fluid supply job in the trans-
mission. A gauge installed at this one
location, therefore, can check both
front and rear pumps. If this sudden
pressure drop does not occur, either
the rear pump or the front pump
check valve is not operating properly.

Table 1 gives the control pressure
limits. These pressure readings are to
be taken with the rear wheels stop-
ped so that the front pump slone is
supplying the pressure. In the interest
of safety, the rear wheels should not
be allowed to run while the car is on
stands or a hoist. With the rear
wheels running, the transmission may
shift and the car may lurch off the
stands or hoist.

CONTROL PRESSURE RISE

During the operation of the engine
from idle to wide-open throttle (stall),
with the selector lever in the D, L,
and R positions, the control pressure
should rise as shown in Table 1.

In the D position if this pressure
rise does not occur, there are four
probable causes, throttle linkage,
throttle and compensator pressures,
pump capacity, and excessive leak-
age. Before the control valve body or
transmission is removed for inspec-
tion, the following checks should be
made.

1. Check the pressure rise in D, L,
and R. If the pressure rise is normal
in any one position, the throttle fink-
age, throttle and compensator pres-
sures, and pump capacity are prob-
ably normal. The probable cause of
the no pressure rise is leakage in the
hydraulic system upstream from the
manual valve.

2. To check the operation of the
throttle linkage, the following pro-
cedure is suggested. Disconnect the
throttle control rod clevis from the
accelerator shaft and lever. Place the
selector lever in the P position.

Adjust engine speed to 1200 rpm,

TABLE 1—Fluid Pressure Limits

Pull upward on the throttle control
rod and observe the pressure gauge,
Control pressure should rise from 40-
48 to 53-57 psi in transmissions used
with the 144 Six engine and from 46-
56 to 77-84 psi in transmissions used
with 170 Six engine. If it rises to this
range, pump capacity, main system
leakage, throttle and compensator
pressures, and the throttle linkage.
are normal. The trouble is probably
due to leakage in the low servo apply
line.

If the pressure does not rise as the
throttle control rod is pulled upward,
make the following checks on the
transmission throttle linkage. Raise
and Jower the throttle control rod and
feel for compression on the throttle
valve spring as the rod moves up-
ward. Check for loose throttle levers
on the shaft by pulling the rod up-
ward firmly against the stop inside
the transmission.

DELAYED UPSHIFT

After a transmission overhaul, the
low servo release piston cavity will be
completely dry of fluid and filled with
air. If a 1-2 shift ocours under this
condition, the air in the release cavity
is trapped and must be compressed
when fluid enters the cavity, This air
compression delays the fill time and
thereby delays the shift.

To fill the release cavity with fluid
and to remove the trapped air, a ball
check valve is installed in the apply
side and at the top of the low servo
piston (Fig. 22, Part 6-5). Each time
pressure enters the apply cavity, a
small amount of fluid flows through
the check valve before the check ball
seats. After about 20 applications
(shifts from N to D), the release cav-
ity will be filled. As the fuid flows
out through the servo release passage,
it takes the trapped air with it. Al-
though the release cavity will stay full
of fluid, it will not be under pressure
because an exhaust is open at the 1-2
valve (Fig. 7, Part 6-1) in all opera-
tions except high gear,

Gauge Reading (psi)
Selector Transmission Transmission
Engine Lever Model PBZ-H or J Model PCF-A or B
Speed Position (144 Six Engine) (170 Six Engine)
Idle All 40-48 46-56
1200 rpm D 53-57 78-82
Stall D, Land R 135-155 170-192
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E] PERFORMANCE CHECKS

Performance checks should be
made only after all preliminary
checks have been completed and the
trouble has not been found. If an un-
satisfactory operating condition is
found during these checks, stop the
checks and proceed to final diagnosis
and correction of the trouble.

GOVERNOR PRESSURE CHECK

Table 2 shows average control
pressure gauge readings at full
throttle from zero to 30 mph. Normal
readings up to 30 mph indicate that
governor pressure in the transmis-
sion is normal, and that it is getting to
the compensator valve.

This table gives the average con-
trol pressure at wide-open throttle at
10, 15 and 30 mph. The purpose of
the table is to indicate the rate at
which control pressure decreases with
road speed when governor pressure
operation is normal.

Reference to the limits given for
control pressure in Table 1 will indi-
cate the range of pressure readings
which may be observed on normal
transmissions.

To read control pressure on the
road, the following procedure is sug-
gested,

1. Attach a pressure gauge and
hose (T57T-77820-A) at the pressure-
test line (Fig. 3, Part 6-2). The hose
must be long enough so that the
gauge can be brought inside the car
through the driver’s vent window,

2. Check the gauge reading at

LOW
BAND
REVERSE D1169-A

FIG. 1—Clutch and Servo Fluid
Passages

clutcH oW

APPLY BAND
APPLY

stall. It should be within the limits
shown in Table 1.

3. Check control pressure on the
road at full throttle, at three 10 mph
intervals. This can be done by apply-
ing the service brakes and at the same
time depressing the accelerator pedal
to its wide-open position. In D and
at less than 10 mph, apply the service
brakes and depress the accelerator
pedal to its wide-open position. Ap-
ply the service brakes to the point
that exactly 10 mph is indicated.
Hold road speed at 10 mph until a
stabilized gauge reading can be taken.
Drive the car in & normal manner
for several minutes to cool the en-
gine, transmission, and brakes. Now,
apply the service brakes and depress
the accelerator pedal to its wide-open
position. Hold road speed at exactly
15 mph (still at wide-open throttle),
until an accurate gauge reading can
be taken. Again, drive the car in a
normal manner for several minutes,
and then take a reading at full-
throttle at 30 mph.

If the gauge readings do not drop
with road speed, the governor or the
compensator valve may not be oper-
ating properly. If, however, the read-
ings were normal (car standing) at
idle, and stall, the compensator valve
is almost certainly operating properly;
the reason that readings do not drop
is that there is no governor pressure
at the compensator valve.

NO DRIVE IN ANY RANGE

In trouble shooting a no-drive con-
dition, it must be determined whether
the engine is running under load, or
is running without load. If the engine
is running under Joad, the transmis-
sion is actually locked up, and the
converter turbine is at stall. If the

engine is running without load, the
converter or transmission is actually
in neutral.

To determine whether the con-
verter or transmission is causing the
no-drive (neutral) condition, follow
this procedure:

1. With the engine stopped, torque
the low band adjusting screw to 25
ft-lbs and leave it at this torque, This
puts the transmission in gear, and
by-passes the hydraulic control sys-
tem as far as first gear engagement is
concerned,

2. Apply the parking and service
brakes (the transmission i8 now ac-
tually in first gear), and start the
engine,

3. Release the brakes and slowly
advance the throttle. If the car now
appears to have a normal drive in
first gear, the torque converter is
probably satisfactory, and the trouble
is in the transmission, The car should
not be driven, even short distances,
under this condition, since there may
be no fluid flow in the lubrication
system.

4. To find the transmission trouble,
refer to the DIAGNOSIS GUIDE.

AIR PRESSURE CHECKS

A NO DRIVE condition can exist,
even with correct transmission fluid
pressure, because of inoperative
bands or clutch. The inoperative
units can be located through a series
of checks by substituting air pressure
for the fluid pressure to determine
the location of the malfunction.

When the selector lever is at D or
L, a NO DRIVE condition may be
caused by an inoperative low band.
A NO DRIVE condition in R may
be caused by an inoperative reverse
band. Failure to shift into high may

TABLE 2—Control Pressure Variation—With Road Speed

Average Control Pressure (psi)
Axle @ Wide Open Throttle
Engine Ratio
10 mph 15 mph 30 mph
3.89:1 108 74 74
144 3.50:1 112 82 74
3.10:1 118 95 74
3.89:1 148 115 74
170 3.50:1 151 124 74
3.10:1 156 136 74
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be caused by excessive leakage in the
clutch apply and low band release
circuit,

Figure 1 shows the case passages
which lead to the clutch and servos.

SHIFT POINT CHECK

Shift points and -low gear opera-
tion should be checked against the
speeds given in Table 1, Part 6-1,

FLUID AERATION CHECK

Fluid foaming will cause erratic
operation and, in extreme cases, will
force the fluid out the vent. Fluid
foaming can be caused by over-filling
which permits the clutch drum, re-
verse ring gear, and planet carrier to
run in the fluid. Fluid foaming may
be caused by water from the cooling
system getting into the transmission
fluid of a 170 Six engine installation,

Fluid foaming can also be caused
by the pumps aerating the fluid. This
happens when the pump or pumps
suck air along with the fluid. When
the fluid is depressurized, the air ex-
pands and blows bubbles in the fluid.

To determine which pump is suck-
ing the air follow this procedure:

1. Run the engine until the engine
and transmission are at normal oper-
ating temperatures,

D1242-A

FROM COOLER

FILLER TUBE

FIG. 2—Cooler Line Connections at
Transmission (170 Six Engine)

2, Remove the transmission dip-
stick and install a funnel in the filler
tube,

3. Disconnect the converter-out
line from its fitting on the lower
right-hand side of the transmission
case (Fig. 2). Remove the fitting from
the case. Remove the hose from the
gauge TS57L-77820-A. Connect the
hose to the converter-out Y-inch
pipe thread in the transmission case.

4. Fasten the free end of the hose
to the funnel in the filler tube.

5. Firmly apply the parking brake
so that the rear wheels do not turn,
This keeps the rear pump from turn-
ing.

6. Start the engine and run it at
700 rpm with the transmission in N.

7. Observe the fluid flow at the
funnel in the filler tube. If the front
pump is sucking air, the flow at the.
funnel will spit much the same as a
bleeding brake line which has air in
it. If the front pump is not sucking
air, the fluid will flow in a solid
stream.

8. To check the rear pump, the
rear wheels must run. Block the front
wheels securely and raise the rear
axle on a hoist or support it on stands.

9. Place the selector lever in D and
increase the engine speed until the
speedometer reads 50 mph.

10. if the flow at the funnel is
spitting now and the flow was normal
when only the front pump was run-
ning, the rear pump is sucking air, If,
however, the flow was spitting when
only the front pump was running and
the flow is normal at speeds above 50
mph, the front pump is sucking air
and the rear pump is not.

Transmission pumps will suck air
if the normal fluid intake is restricted,
for example, by a clogged screen.
When the restriction is removed, the
pumps will no longer suck air,
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n SUB-ASSEMBLY REPLACEMENT—TRANSMISSION IN CAR

The control valve body, governor,
low servo piston and cover seal, re-
verse servo cover seal, and extension
housing bushing and seal can be re-
moved for servicing without remov-
ing the transmission from the car,

CONTROL VALVE BODY
REPLACEMENT

1. Raise the car so that the trans-
mission oil pan is accessible,

2. Clean the outside of the oil pan.
Remove the transmission oil pan bolts
and loosen the front end of the oil
pan carefully to allow the fluid to
drain. Remove the oil pan and gasket,

If the same fluid is to be used again in
the transmission, filter the fluid
through a 100-mesh screen as it
drains from the transmission. Re-use
the fluid only if it is in good condition.

3. Remove the fluid screen retain-
ing clip and the screen.

4. Remove the 6 bolts that attach
the control valve body to the trans-
mission case (Fig. 1).

§. Carefully lower the control
valve body and work the manual
shift link out of the manual valve.
For control valve body disassembly,
inspection, and assembly, see Part
6-5.

CONTROL YALVE BODY-TO-CASE BOLTS

SN e
CON“OI. VAI.VE BODY TO.CASE BOLTS

FIG. 1—Control Valve Body Mounted on Transmission Case

6. When the control valve body is
installed in the transmission, make
sure that the manual shift link is con-
nected to the manual valve and that
the throttle lever is located between
the downshift valve and the stop plate
on the upper body,

7. Install the 6 control valve body
to case attaching bolts and torque
them to 8-10 ft-Ibs,

8. Install the screen and screen
retainer clip.

9. Position a new oil pan gasket
on the bottom of the transmission
case, and install the oil pan. Torque
the oil pan screws to 10-13 ft-lbs,

10. Fill the transmission and ad-
just manual and throttle linkage.

GOVERNOR REPLACEMENT

1. Raise the car so that the trans-
mission extension housing is acces-
sible.

2. Clean exterior of oil pan. Re-
move the transmission oil pan bolts
and loosen the front end of the oil
pan carefully to allow the fluid to
drain. Remove the oil pan and gasket.
If the same fluid is to be used
again in the transmission, filter the
fluid through a 100-mesh screen as
it drains from the transmission. Re-
use the fluid only if it is in good con-
dition.

3. Disconnect the drive shaft at
the drive pinion flange and remove it.
Remove the bolt that attaches the en-
gine rear support member to the ex-
tension housing.

4, Place a transmission jack under
the transmission oil pan and raise the
transmission until the extension hous-
ing is clear of the cross member.

5. Disconnect the speedometer
cable,

6. Remove the engine rear support
member from the underbody,

7. Lower the transmission for
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greater accessibility, and then remove
the extension housing to case bolts.

8. Remove the extension housing.
9. Remove the governor.

10, To install the governor, reverse
the above procedure,

EXTENSION HOUSING
BUSHING AND REAR-SEAL
REPLACEMENT

1. Disconnect the drive shaft from
the transmission.

2. Carefully remove the rear seal
with a tapered chisel.

3. Remove the bushing using tool
shown in Fig. 2. Use caution when
the bushing remover tool is installed
so that the spline seal is not damaged,

Seal Replacer— T6IL-7657.C

Bushing Remover ~T&0K-7697-A

}
e ———
[
Bushing lw ‘—-—YGO_K-.?697-‘
i

D1216-B

FIG. 2—Extension Housing Bushing
and Seal Service Tools

4. When installing a new bushing,
use the specizl tool shown in Fig, 2.

S. Before installing new seal, in-
spect the sealing surface of the uni-
versal joint yoke for scores, If scores
are found, replace the yoke.

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. 3. The
seal should be firmly seated in the
bore, Install the drive shaft.

LOW SERVO PISTON AND
SERVO COVER SEAL
REPLACEMENT

1. Thoroughly clean the low servo
cover and the portion of the trans-
mission case around the cover, Drain-
ing of fluid from the transmission will

EXTENSION HOUSING

/ Tool—T61L-7657.C

FIG. 3—Extension Housing Seal Installation

occur during removal of the low
servo cover and piston. If the same
fluid is to be used again in the trans-
mission, filter the fluid through a 100-
mesh screen as it drains from the
transmission. Re-use the fluid only if
it is in good condition.

2. Remove the lock nut from the
low band adjusting screw.

3. Remove two servo cover retain-
ing bolts, which are 180° apart. Install
two l-inch long bolts (34-18) in the
holes from which the two regular
cover bolts were removed. Run these
bolts in until they bottom.

4, Remove the remaining cover
bolts by loosening each bolt one turn
at a time, As the cover separates
from the case, tighten the low band
adjusting screw and keep tightening
it as the cover (and servo piston)
move away from the case, This will
cause the strut, between the low servo
piston stem and the low band, to
wedge against the case and stay in
position when the low servo piston
stem moves out of the strut (Fig. 6,
Part 6-1).

5. Remove the two longer bolts by
turning each bolt, one turn at a time.
Remove the cover, low servo piston,
and spring.

6. Inspect the ball check valve in
the low servo piston for free move-
ment and proper seating. If any de-
fect other than foreign material is
found in the ball check valve, replace
the servo piston,

7. Place a new seal on the servo
cover. Do not twist the seal.

8. Position the servo spring, servo
piston and cover, The low servo pis-
ton ball check valve must be at the
top. Start the two 1-inch bolts.

9. Carefully pull the cover against
the case by tightening the two bolts.
At the same time, keep loosening the
low band adjusting screw as the cover
moves closer to the case,

10. After the two regular bolts are
securely started, remove the longer
bolts and install the two remaining
bolts. Torque the cover bolts to 12-
15 ft-lbs.

11. Adjust the low band as given
in Part 6-2,

12, Fill the transmission with fluid.

REVERSE SERVO COVER
SEAL REPLACEMENT

1. Thoroughly clean the reverse
servo cover and the portion of the
transmission case around the cover,
Draining of fluid from the transmis-
sion will occur during removal of the
reverse servo cover. If the same fluid
is to be used again in the transmission,
filter the fluid through a 100-mesh
screen as it drains from the transmis-
sion. Re-use the fluid only if it is in
good condition.

2. Remove any two reverse servo
cover retaining bolts that are 180°
apart. Instail two 1¥g-inch long bolts
into the bolt holes. Run the bolts in
until they bottom.

3. Remove the two remaining
short bolts and the identification tag.
Remove the two longer bolts by turn-
ing each bolt one turn at a time. Re-
move the servo cover and spring.

4. Install a new seal on the servo
cover. Do not twist the seal.

5. Position the spring and cover.
Start two 1¥g¢-inch long bolts into
any two bolt holes that are 180°
apart.

6. Carefully pull the cover against
the case by tightening the two long
bolts until they bottom.

7. Start the two short bolts and
tighten them carefully, Remove the
two long bolts and install the two re-
maining short bolts, Be sure to place
the identification tag under the lower
rear cover bolt. Torque the cover
bolts to 12-15 ft-lbs.

8. Fill the transmission with fluid.
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OIL COOLER AND LINES

OIL COOLER FLUSHING PROCEDURE
(170 SIX ENGINE)

When a clutch or band failure or
other internal trouble has occurred
in the transmission, any metal par-
ticles or 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 line
from the transmission case (Fig. 2,
Part 6-3).

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 more
than 100 psi air pressure) to reverse
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 REPLACEMENT

When fluid leakage is found at the
oil cooler, the entire radiator must
be replaced. The ol cooler cannot be
removed from the radiator for re-
placement.

STEEL TUBE REPLACEMENT

When one or more of the oil cobler
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.

n TRANSMISSION REPLACEMENT

REMOVAL

1. Drive the car onto a hoist, but
do not raise it at this time.

2. From under the hood, remove
the two bolts which attach the throttle
linkage bracket to the converter hous-
ing.

3. Remove the starter,

4. Refer to Phrt 8-4 for hoisting
procedures, and then raise the car.

5. Remove the cover from the bot-
tom of the converter housing.

6. Remove one of the converter
drain plugs. Then rotate the converter
180° and remove the other plug.

Do not attempt to turn the flywheel
with a wrench on the converter to
fiywheel stud nuts.

7. Drain the transmission.

8. Disconnect the oil cooler lines
from the transmission (170 Six en-
gine),

9. Disconnect the drive shaft at
the rear axle pinion flange, and re-
move the drive shaft, Install the ex-
tension housing seal replacer in the
extension housing seal.

10. Disconnect the manual and
throttle linkage and the pressure
gauge line at the transmission,

11. Disconnect the speedometer
cable at the extension housing,

12, Disconnect the oil filler tube
and pressure-test line.

13. On a car, remove the bolt that
attaches the engine rear support to
the extension housing. On a station
wagon or Ranchero, remove the nuts

from the insulator retaining bolts.

14. Disconnect the parking brake
cable from the rear support.

15, Position a transmission jack
under the transmission and raise it
slightly to take the weight off the en-
gine rear support member.

16. Remove the bolts which attach
the engine rear support to the under-
body. Move the support aside.

17. Lower the transmission and
engine and support the rear of the
engine,

18, Remove the four stud nuts
which attach the converter to the fly-
wheel. Move the converter away from
the filywheel as far as it will go.

19, Remove the 4 converter hous-
ing to engine block bolts.

20. Work the converter housing
off the engine block dowel pins, and
work the converter pilot out of the
engine crankshaft,

21, Secure the converter to the
converter housing and lower the
transmission (Fig. 4).

INSTALLATION

1. Secure the converter to the
transmission (Fig. 4).

2. Mount the transmission on the
jack and position it under the car.

3. Raise the transmission and start
the converter housing on the engine
block dowel pins.

4. Start the 4 converter housing to
engine block bolts, As these bolts
are tightened, be sure the converter

CONVERTER
SECURED TO
TRANSMISSION
CASE DURING
REMOVAL AND
INSTALLATION

FIG. 4—Transmission Mounted in
Juck

pilot enters the crankshaft and that
the converter drive studs and drain
plugs enter the openings in the fly-
wheel.

5, Raise the transmission and in-
stall the engine rear support.

6. Lower the transmission onto the
engine rear support and remove the
jack.

7. On a car, install the bolt which
attaches the engine rear support to
the extension housing. On a station
wagon or Ranchero, install the nuts on
the insulator retaining bolts,

8. Install the stud nuts which at-
tach the converter to the flywheel.
Torque nuts to 23-28 ft-Ibs. Do not
attempt to turn the fiywheel with a
wrench on the converter to flywheel
stud nuts, Torque the converter drain
plugs to 20-28 ft-Ibs,
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9. Install the converter housing
lower cover,

10. Connect the oil cooler outlet
and inlet lines at the transmission
case.

11, Install the filler tube and pres-
sure-test line,

12. Connect the throttle and man-
ual linkage and the pressure gauge
line.

13. Connect the speedometer ca-

ble. Connect and adjust the parking
brake,

14. Lubricate the front universal
joint yoke with Ford Lubricant B8A-
19589-A and install the drive shaft.

15. Install the throttle linkage
bracket on the converter housing.

16. Install the starter.
17. Lower the car to the floor,
18. Fill the transmission with fluid.

Then check the fluid level with the
transmission at normal operating
temperature.

19, With the engine running at
idle speed, shift the selector lever
from N to D and from D back to N
for at least 20 times., The repeated
shifting of the selector lever will fill
the low servo release cavity with
fluid and expel the trapped air,

20. Adjust the manual and throttle
linkage.
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n REMOVAL OF SUB-ASSEMBLIES

REMOVAL OF OIL PAN AND
CONTROL VALVE BODY

1. Before removing any of the
transmission sub - assemblies, thor-
oughly clean the outside of the trans-
mission case to prevent dirt from get-
ting inside the mechanism.

2. After the transmission has been
removed from the car, remove the

Holding Fixture-
00l—-T59P-7000-A

D1218-8

FIG. 1—Transmission Mounted in
Overhaul Fixture

PRY REVERSE RING GEAR
TOWARD FRONT OF
TRANSMISSION

FIG. 2—Transmission End Play Check

converter and place the assembly in
the transmission holder shown in
Fig. 1.

3. Remove the oil pan and gasket.

4. Remove the screen retaining
clip, and then remove the screen.

5. Remove the 6 bolts that attach
the control valve body to the case
(Fig. 1, Part 6-4). Remove the control
valve body.

TRANSMISSION END PLAY
CHECK

1. Mount a dial indicator on the
transmission case so that the contact
rests on the end of the primary sun
gear (turbine) shaft as shown in Fig. 2.

2. Install the extension housing
seal replacer or a front universal
joint yoke on the output shaft spline
to align the output shaft.

3. Pry the reverse ring gear (Fig.
2) forward with a large screwdriver.

4444444

Set the dial indicator at zero while
maintaining a slight pressure on the
screwdriver,

4. Now pry the clutch drum to the
rear (Fig. 2). Record the indicator
reading for use during transmission
assembly. End play should be be-
tween 0.020 and 0.039 inch.

5. Remove the indicator and the
seal replacer or yoke.

REMOVAL OF CASE AND
EXTENSION HOUSING PARTS

1. If the extension housing seal or
bushing is to be replaced, use the
tools shown in Fig. 2, Part 6-4,

2. Remove 5 extension housing to

case bolts. Remove the extension
housing.

3. Remove the governor (Fig. 3)
and the governor drive ball,

PRY CLUTCH DRUM
TOWARD REAR
OF TRANSMISSION

D1219-A
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i
D1220-A

FIG. 3-0utput Shaft and Governor

4. Remove the 7 bolts that attach
the front pump housing to the trans-
mission case. Remove the front pump
and stator support assembly.

5. Loosen the low band adjusting
screw, Remove the low band struts.
Remove the seal ring from the pri-
mary sun gear (turbine) shaft and

DI221.A

FIG. 4—0utput Shaft Removal or
Installation

then remove the clutch drum, Now,
remove the low band.

6. Pull on the primary sun gear
(turbine) shaft and remove the inte-
gral pinion carrier and output shaft,
and the reverse ring gear (Fig. 4)
from the case.

7. Remove the governor pressure
seal rings from the output shaft
(Fig. 3),

8. Place the integral output shaft

PINION PIN
RETAINER

159P-77059-8 ' D1176-A
FIG. 5—0utput Shaft Mounted in
Bench Fixture

and pinion carrier in the bench fix-
ture shown in Fig. 5,

9. Remove the reverse ring gear
thrust washer from the case.

10, Remove the 4 rear pump at-
taching bolts and remove the rear
pump from the case.

11. Remove the reverse band from
the case,

n OVERHAUL 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
automatic transmission fluid, Do not
use any other lubricants, Gaskets and
thrust washers may be coated with
vaseline to facilitate assembly. Always
install new gaskets when assembling
the transmission.

Tighten all bolts and screws to the
recommended torque.

FRONT PUMP AND
STATOR SUPPORT

1. Remove the 5 bolts that attach
the stator support to the front pump
housing. Remove the stator support

shaft from the pump housing (Fig. 6).

2, Inspect the clutch drum journal
(Fig. 6) for wear and roughness,

3. Check the side clearances be-
tween the clutch apply pressure seal
rings and their grooves in the stator
support. These clearances should be
between 0.0035 and 0.0045 inch,

4. Remove the clutch apply rings
and install them in their normal run-
ning position in the clutch drum., Then
check the ring gaps. Manufacturing
tolerance on this ring gap is 0.002-
0.009 inch.

5. Inspect the clutch drum front
(selective) thrust washer for wear.
Inspect the primary sun gear (tur-
bine) shaft bushing in the stator sup-
port shaft.

6. Note the spacing of the 5 slip-
pers in the rotor. Lift the rotor and
slippers and slipper springs from the
front pump housing, Check the pump
housing and slippers for excessive
wear,

7. The converter pressure relief
valve and converter-out check valve
may be removed from the pump
housing (Fig. 6).

8. Inspect the converter pump
drive hub bushing in the front pump
housing, Inspect the pump drive hub
seal in the pump housing. If 2 new
seal is to be installed, use the tool
shown in Fig. 7.

If the converter stator to impeller
clearance is to be checked, refer to
Part 6-6 for the proper procedure be-
fore the front pump is assembled,

9. To assemble the front pump,
place the rotor in the pump housing
with the flat side up.

10. Install the 5 slippers and
springs between the rotor and pump
housing. Position the slippers and
springs so that any slot of the rotor,
and either of the two slots diametri-
cally opposite to it, are without slip-
pers. Make sure each spring bottoms
in the spring hole in the slipper.
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~a— SNAP RING
COVER

O~— O-RING

CONVERTER RELIEF
VALVE AND SPRING

FIG. 6—Front Pump and Stator Support

11. Place the stator support in the
pump housing and install the 5 bolts,
Torgue the boits to 12-17 ft-Ibs.

12, Check the pump for rotation
by placing it on the converter pump

D1178-A

FIG. 7—Front Pump Seal
Installation

CONVERTER-OUT CHECK VALVE AND SPRING

= SNAP RING

~e— COVER
O

~

SUPPORT

drive hub in normal running position
and turning the pump housing.

1. Remove the screws that at-
tach the rear pump cover plate to the
housing. Remove the cover plate (Fig.
8). Note the spacing of the 5 slippers
in the rotor.

2. Remove the rotor, slippers and
springs.

3, Inspect the output shaft sup-
port bronze bushing in the rear pump
housing for wear. Inspect the rear
area of the housing I D for governor
pressure seal ring wear,

4. Install the governor pressure
seal rings in the pump housing and

PUMP
HOUSING

AND SPRING

FIG. 8—Rear Pump—Disassembled

DRUM JOURNAL

RO'I’OR
STATOR

! ‘suw 4;

SELECTIVE THRUST
WASHER

CLUTCH

CLUTCH APPLY PRESSURE SEAL RINGS

D1177-8

check the ring gap. Manufacturing
tolerance for this ring gap is 0.001-
0.006 inch,

5. Check the governor pressure
orifice for obstruction.

6. Inspect the slippers and pump
housing for wear. The pump housing,
slippers, and rotor must be replaced
as a matched assembly, The slippers
may be replaced as a set in the old
housing and rotor.

7. To assemble the rear pump,
place the rotor in the pump housing
with the flat side up, Turn the rotor
so that the flat surface on the ID is
toward the bottom of the pump hous-
ing. Install the 5 slippers and springs
between the rotor and housing (Fig.
8).

D1179-8
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8. Place the cover on the pump
housing and torque the screws to 50-
60 inch-pounds,

9. Install the pump on the output
shaft in its normal running position.
Check the pump for free rotation by
turning the pump housing.

Before removing the pump from
the output shaft, make sure that the
flat surface on the pump rotor LD.
is toward the bottom of the pump
housing.

GOVERNOR

1. Remove the two screws that at-
tach the governor cover end plate to
the housing (Fig, 9).

2. Remove the governor valve
from the housing.

3. Inspect the governor valve and
housing for wear, Crocus cloth may

GOVERNOR VALVE

COVER PLATE

FIG. 9—Governor—Disassembled

DRIVEN PLATES

CLUTCH DRUM
AND PISTON

DRIVING
*DRIVEN PLATE ADDED TO MODEL PLATES

USED FOR 170 SIX ENGINE ONLY

FIG. 10—Cluich Plate Pack Assembly

000006

be used to polish the valve if care is
taken to avoid rounding the sharp
edges of the valve,

4. Install the governor valve in the
valve body and check the valve for
free movement. The valve should fall
of its own weight when dry.

5. Install the governor body end

plate cover, and torque the screws to
20-30 inch-pounds.

HIGH CLUTCH

1. Remove the snap ring that re-
tains the forward sun gear and flange
in the clutch drum (Fig. 10). Lift the
gear and flange out of the drum.

2. Remove the clutch plate pack
and the clutch hub.

3. Place the tool shown in Fig. 11
on the clutch piston return spring
retainer. and then place the clutch

800Y

D1180-A

CLUTCH Hus

FORWARD
SUN GEAR

SNAP RING /

D1222-8

Press Rom

Tool-T591-7751-8

SNAP RING D1182-A

FIG. 11—Clutch Spring Snap Ring
Removal

drum under a press. Compress the
spring and remove the snap ring.
Guide the spring retainer as the press
ram rises, so that the retainer does
not slide into the snap ring groove.

4. Place the clutch drum on the
completely assembled stator support
shaft and front pump housing (Fig.
12). Apply air pressure at the point
shown to force the piston out of the
clutch drum.

5. Remove the piston outer seal
from the piston and the piston inner
seal from the drum (Fig. 13).

6. Inspect the drive plates for dam-
age (Fig. 10). These plates should be
flat. If there is any visible dish in
them, they must be replaced. If the
old plates are to be reused, they must
not be cleaned in a vapor degreaser or
cleaned with any sort of detergent
solution. Wipe them clean with lint-
free towels,

If new drive plates are to be in-
stalled, soak them in automatic trans-
mission fluid for at least 15 minutes

CLUTCH DRUM

PISTON

Tool—7000.DD
DI183-A

FIG. 12—Clutch Piston Removal
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BALL CHECK
PISTON LARGE DIAMETER THICKNESS: VALVE

CLUTCH DRUM

144 SIX ENGINE--0.967 TO 0.977
170 SIX ENGINE—0.896 TO 0.906

FIG. 13—Clutch Drum and Piston

before assembling them in the clutch
drum. This soaking prevents damage
to the plates during the transmission
fluid fill period and initial “running-
in",

7. Inspect the steel driven clutch
plates, These clutch plates should also
be flat. If there is any visible dish in
the driven plates, they should be re-
placed.

8. Inspect the clutch piston ball
check valve for free movement and
proper seating (Fig. 13). Make sure
the orifice in the clutch piston is open.

9. Inspect the clutch drum bushing
for wear.

10. Install a new piston inner seal
in the clutch drum (Fig. 13), Install
a new outer seal on the clutch piston.
Lubricate the piston seals with auto-
matic transmission fluid, and install
the piston in the clutch drum.

11. Place the clutch piston return
spring and spring retainer on the
piston. Place the clutch drum under
a press (Fig. 11) and install the spring
retainer snap ring.

12. To assemble the clutch (for the
144 Six engine), install the two drive
and two driven plates alternately in
the clutch drum, starting with a steel
plate (next to the piston).

To assemble the clutch (for the
170 Six engine), begin by installing a
steel (driven) plate next to the piston,
a non metallic (driving) plate, two
steel plates, and a non-metallic plate.

ORIFICE

The last plate in either clutch pack
(top of the pack) should be a non-
metallic drive plate.

13, After the correct number of
clutch plates has been installed in
the drum, install the clutch hub.
There is no washer between the clutch
hub and the forward sun gear flange.

14, Install the integral forward
sun gear and flange in the clutch
drum, and then install the snap ring,

CONTROL VALVE BODY

DISASSEMBLY

Two different control valve bodies
are used in the Falcon Fordomatic
transmission. Even though the control
valve bodies are similar in appear-
ance, one is calibrated for the 144 Six
engine and the other for the 170 Six
engine. Each valve body is identified
by a number stamped on the lower
body (Fig. 16).

1. Remove the manual valve (Fig.
14),

2. Remove the control pressure
regulator valve spring retainer, spring
(Table 1), and spring seat, Remove
the control pressure regulator valve.

3. Remove the hold-down plate
near the compensator cut-back valve
cover, and then remove the cover
plate, Remove the compensator cut-
back valve spring and valve from the
lower body.

4. Remove the 1-2 shift valve gov-

SPRING
RETAINER SNAP
RING
D1225-8

ernor plug cover plate, and then re-
move the plug.

5. Remove the compensator valve
cover plate. Maintain pressure on
this cover against the spring force
until all the screws are removed.

6. Remove the throttle modulator
plug and sleeve, the governor pres-
sure plug, throttle modulator plug
pin, and the pin guide.

7. Remove the compensator valve
springs. Remove the compensator
valve. Install the hold-down plate and
screw so that the separator plate is
held on the upper body.

8. Remove the 1-2 shift valve and
orifice control valve cover plate. Re-
move the throttle pressure reducing
valve and spring from the lower body.
Remove the orifice control valve
spring, valve, and the orifice control
valve plug.

9. From the upper body (Fig. 14),
remove the throttle lever stop plate.

10. Remove the downshift valve,
throttle valve spring, and throttle
valve.

11. From the opposite end of the
upper body, remove the hold-down
plate, and then remove the cover
plate for the downshift detent plug.
Remove the downshift detent plug
spring and plug,

12. Remove the three screws (10-
24) and five bolts (%4 -20) which hold
the upper body, separator plate, and
lower body together.
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TABLE 1—Ccontrol Valve Body Spring Identification

Spring Description

Wire Qutside
Free |Total [Diame-| Diameter
Height [No. of| ter (Inches)

(inches)| Coils (inches) [Min, T Max,

Control Pressure Regulator Vaive®

420 [1475].092 [1.034 | 1.064

Control Pressure Regulator Valvet

382 |14.75].092 (1034 | 1.064

Orifice Control Valve

93 | 8.75|.0258 | .380 | .400|

Front and Rear Pump Check Valve
(Conical)

| 3601 390
717 | 5.25| 0286 [ 710 | .740

Compensator Valve—Inner

1.74 |13.75]| 0475 | 465 | 485

| Compensator Valve—Outer

1.84 |10.75 | .041 690 | .710

Throttle Pressure Reducing Valvet

1.23  120.25 | .032 278 | 290

Throttle Pressure Reducing Valve*

1.21 |21.25| .0286 | .267 | .287

| Downshift Detent Plug

1.14  113.25| .041 29 | 3

Throttle Valve

1,050 [17. 0348 | 247 | 257

Compensator Cut-Back Valvet

109 | 9.25]| 054 | .51 53

Compensator Cut-Back Valve*

95 | 9.25]| 054 | .51 .53

1-2 Shift Valve*

2.00 [10.25| .04 637 | .657

1-2 Shift Valvet

1.85 |11.25| .041 637 | .657

tUsed with 144 Six Engine.
*Used with 170 Six Engine.

13, Lift the upper body and sep-
arator plate from the lower body.
Remove the rear pump check valve
and spring. Remove the rear pump
intake check ball from the lower
body.

14. To remove the 1-2 valve from
the lower body, compress the 1-2
valve outer spring in the direction of
the throttle reduiing valve, and then
remove the spring seat with needle
nose pliers, With the spring seat re-
moved, the 1-2 valve can be pushed
out the throttle pressure reducing
valve end. Remove the -2 valve
outer spring.

15. Turn the upper body and sep-
arator plate over so that the separator
plate is up. Remove the hoid-down
plate and screw, Lift the separator
plate from the upper body.

16. From the upper body, remove
the front pump check valve and
spring. Remove the orifice control
valve by-pass check ball.

INSPECTION

1. Clean all parts thoroughly in
clean solvent, then blow dry with
moisture-free compressed air,

2. Inspect all valve and plug bores
for scores. Check all fluid passages
for obstruction. Inspect the check
valves for free movement. Inspect all
mating surfaces for burrs or distor-
tion. 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 distor-
tion, Check all valves and plugs for

free movement in their respective
bores. Valves and plugs, when dry,
must fall from their own weight in
their respective bores.

ASSEMBLY

The assembly procedure given be-
Jow permits installing each valve,
except the 1-2 valve, in its respective
bore with the upper and lower bodies
attached together at normal torque.
The 1-2 valve must be installed be-
fore the bodies are bolted together,
This valve can be checked for proper
fit after the bodies are assembled as
shown in Figs. 15 and 16. Refer to
Table 1 for the proper spring applica-
tion for the two control valve bodies
that are used.

1. Place the orifice control valve
by-pass check ball in the upper body
(Fig. 15).

2. Install the front pump check
valve and spring.

3. Place the separator plate on the
upper body and retain it in proper
position by installing the hold-down
plate and screw.

4. Assemble the 1-2 valve spring,
1-2 valve, and the 1-2 valve spring
seat in the lower body. Place the rear
pump check valve and the rear pump
intake check ball in the lower body.

5. Place the upper control valve
body and separator plate assembly on
the lower body. Install the 5 bolts
(¥4-20) which attach the upper and
lower control valve bodies. Install the
3 screws (10-24) which also attach
the upper and lower control valve
bodies. Torque the bolts and screws
(Fig. 15).

6. With the upper and lower con-
trol valve bodies at normal assembled
torque, check the 1-2 valve for free
movement (Fig, 15). Check and ad-
just the bolt and screw torque as
required, to obtain free movement on
the 1-2 shift valve.

7. In the upper body, install the
downshift detent plug, spring, &nd
cover plate (Fig. 16). Install the hold-
down plate and screw. Torque the
hold-down plate and cover screws to
20-30 inch-pounds.

8. At the opposite end of the up-
per body, install the throttle valve
and spring, and the downshift valve,
Install the throttle lever stop. Torque
the transmission throttle lever stop
screw to 20-30 inch-pounds.

9. In the lower body, install the
compensator valve and springs (refer
to Table 1 for proper spring installa-
tion). Install the throttle pressure plug
spring guide, governor pressure plug
and pin. The govemor pressure plug
is installed with the flat side up. Install
the throttle pressure plug sleeve, and
throttle pressure plug. Install the
cover plate. Hold the cover plate down
against the lower body, until the
cover plate screws are tight,

10. Install the 1-2 shift valve inner
spring and the throttle pressure re-
ducing valve,

11. Install the orifice control valve
plug, orifice control valve and spring,
Install the cover plate for the throttle
reducing valve and orifice control
valve. Torque the screws to 20-30
inch-pounds (Fig, 16).

12. In the lower body, install the
1-2 valve governor plug. Install the
cover plate, and torque the screws to
20-30 inch-pounds,

13. Install the compensator cut-
back valve and spring. Refer to Table
1 for proper spring application. In-
stall the cover plate, and torque the
attaching screws to 20-30 inch-
pounds.

14. Install the control pressure
regulator valve, spring seat and
spring. Compress the control pressure
regulator valve spring and install the
spring retainer,

PLANETARY GEAR SYSTEM

The primary sun gear must be re-
moved from the pinion carrier to
inspect the primary sun gear front
thrust bearing and race, the primary
sun gear rear thrust washer, and the
primary sun gear pilot bushing. To
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remove the primary sun gear from
the pinion carrier, the short pinions
must be removed from the pinion
carrier housing.

PINION CARRIER DISASSEMBLY
1. Mark the pinion shafts so that

they can be reassembled in the same
locations,

2. Remove the screws that attach
the pinion shaft retainer to the pinion
carrier (Fig. 5). Turn the retainer
counterclockwise until the shafts are

unlocked, The overhaul fixture shown
in Fig. 5 permits removing only one
piston shaft at one time.

3. With the tool shown in Fig. 17,
push a short pinion shaft up from
the bottom until the tool clears the

ORIFICE CONTROL
BY-PASS CHECK
VALVE BALL

SEPARATOR PLATE

REAR PUMP
INTAKE
CHECK BALL

1-2 SHIFT VALVE, SPRING
AND SPRING SEAT

REAR PUMP
CHECK VALVE

LOWER BODY

TORQUE TO &-7
FOOT-POUNDS

TORQUE TO 4.7
FOQT-POUNDS

CHECK 1.2 SHIFT YALVE W
FOR FREE MOVEMENT

TORQUE TO 20-10
INCH-POUNDS

FIG. 15—Control Valve Body Assembly Procedure

D1186-A
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top of the gear spacer. Now, slide washers in position against the pinion. 4. Remove the 2 remaining short
the short pinion and its upper and Retain the needle bearings and spacer pinions and spacers, using the same
lower thrust washers out the pinion in the short pinion by pushing the procedure.
carrier window. To avoid loss of tool out with the removed shaft. Re- 5. Remove the integral primary
needle bearings, carefully keep both move the gear spacer. sun gear and shaft (Fig. 18).

DOWNSHIFT DETENT

THROTTLE VALVE
PLUG AND SPRING

AND SPRING

ORIFICE CONTROL VALVE
ORIFICE AND SFRING
_ | conmeoL

PLUG

s ®
l-?smzfc VALYVE g )\

REDUCING VALVE

COMPENSATOR COMPB«‘SATO! GUIDE
| VALVE VALVE SPRINGS

THROTTLE
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.

B gL

GOVERNOR PRESSURE
PLUG

GOVERNOR PLUG
1-2 SHIFT VALVE

CONTROL VALVE BODY IDENTIFICATION
NUMBER STAMPED HERE

MANUAL
VALVE

COMPENSATOR CUT-BACK
VALVE AND SPRING

SPRING AND
RETAINER

SPRING CONTROL PRESSURE
SEAT REGULATOR VALVE

FIG. 16—Control Valve Body Assembly Procedure
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Toal~T59P.77059-A 0 D1188-A

FIG. 17—Short Pinion Removal or
Installation

6. With the tool shown in Fig. 19,
push a long pinion shaft up until the
tool just clears the pinion carrier bot-
tom plate, Remove the long pinion
gear with its top and bottom thrust
washers out the center of the pinion
carrier. With the pinion shaft, push
the tool out of the gear. The shaft will
hold the needle bearings, spacer, and
thrust washers in position.

7. Remove the remaining 2 long
pinion gears, using®the same proce-
dure,

PINION CARRIER INSPECTION

1. Inspect the pilot journal on the
primary sun gear shaft and the pilot
bushing in the output shaft,

2, Inspect the primary sun gear
rear bronze thrust washer. Inspect
the primary sun gear front thrust

WASHER

bearing and bearing race.
PENION
SHAFT
THRUST
ammc —
"NG PRIMARY
SUN GEAR
THRUST
BEARING
SHAFT
RETAINER o
FINION LONG

FRIMARY SUN
GEAR SHAFT

¥ Tool-T59P-77059-8

DI189-A
FIG. la-himuy Sun Gear
Removal or Insiallation

3. Inspect the converter-out pres-
sure seal ring groove, which is ma-
chined in the primary sun gear shaft
at the clutch hub spline, Excessive
leakage at this ring will permit
converter-out fluid to by-pass the
cooling system and return to sump
through the clutch and planetary
gears,

4. Inspect the needle bearing

NEEDLE BEARING SPACER

WASHER
PINION NEEDLE
BEARING

(29)

SPACER
THRUST

---u
'

NEEDLE IEARING {29)

NE[)LE BEARING
SPACER

@ @-:
7- X Q\ WASHER
NEEDLE  NEEDIE

BEARING  BEARING
{23) (23}

FIG. 20—Pinion Carrier and Primary Sun Gear

Tool—
T59P-77059-A

D1191-A

FIG. 19—Long Pinion Removal or
Installation

thrust washers. Inspect the needle
bearings for wear and roughness.

5. Inspect the planet carrier for
excessive wear at the thrust washer
locations.

6. Inspect the pinion shafts for
wear, roughness, and for burred lock-
ing notches.

7. Inspect all gear teeth for burrs,
cracks, and nicks.

8. Inspect the pinion carrier teeth
that are engaged by the parking pawl.

9. Inspect the governor pressure
seal ring grooves in the output shaft.

10, Inspect the rubber seal at the
front of the output shaft spline for
wear or damage,

PINION CARRIER ASSEMBLY

1. Place a spacer (Fig. 20) in a
long pinion, and then insert the dum-
my shaft (Fig. 19) through the long
pinion and needle bearing spacer.

OUTPUT SHAFT AND

PINION CARRIER

D1237-A
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2. At each end of the gear, add
a row of 23 needle bearings,

3. Place a thrust washer on each
end of the gear. Retain the washer to
the gear with vaseline.

4. While holding the long pinion
assembly together, place it in posi-

FRONT PUMP OUT

[
LOW SERVO RELEASE

REVERSE SERVO APPLY

tion in the pinion carrier. Use the
marked shaft for this location to
push the dummy shaft out the bottom.

5. Using the same procedure, in-
stall the remaining long pinions.

6. Place the primary sun gear front
thrust bearing and thrust bearing race

GOVERNOR
PRESSURE

REAR PUMP

REAR PUMP IN D1193-A

FIG. 21—Transmission Case Fluid Passages

on the primary sun gear shaft (Fig.
20). Place the bronze thrust washer
on the pilot at the rear of the primary
sun gear, Hold the washer in place
with vaseline. Make sure the con-
cave side of this dished washer is to-
ward the rear of the transmission.

7. Place the primary sun gear shaft
in the pinion carrier (Fig. 18).

8. Place a spacer (Fig, 20) in a
short pinion, and then insert a dum-
my shaft (Tool T59P-77059-A)
through the gear and needle bearing
spacer. Install a row of 29 needle
bearings and a thrust washer at cach
end of the gear, Retain the washers
in place with vaseline.

9. Place a short pinion spacer (Fig.
20) in the pinion carrier. To maintain
pinion carrier balance, the short pin-
ion spacers must be of the same
material. Insert an extra pinion shaft
(upside down) through the bottom of
the pinion carrier and into the spacer.
Hold the shaft so that it is flush with
the top of the spacer.

10. Use the marked shaft for this
location to push the dummy shaft and
extra pinion shaft out the bottom
(Fig. 17).

11. Install the remaining 2 short
pinions, using the same procedure.

12. Position the pinion shaft re-
tainer (Fig. 5) on the pinion carrier
and turn retainer clockwise to lock
the pinion shafts in place, Install the
retainer to pinion carrier screws and
torque them to 20-30 in-Ibs.

B TRANSMISSION CASE AND LINKAGE REPAIR

REVERSE SERVO

1. Remove the lock nut, adjusting
nut, and the rod seat (half-ball) from
the reverse servo piston rod (Fig, 24).

2. Remove the strut between the
apply lever and band. Turn the band
to unhook it from its anchor and re-
move the band.

3. Remove any two reverse servo
cover to case bolts that are 180°
apart. Install two 133g-inch long bolts,
Run the bolts in until they bottom.

4. Remove the two remaining short
bolts and the identification tag. Re-
move the cover, piston return spring,
and servo piston rod.

5. Apply air pressure at the reverse
servo apply passage in the case (Fig.
21), and force the reverse servo pis-
ton out of the case.

6. Remove the servo piston outer
seal. The servo piston guide may be
removed from the piston by removing
the lock ring on the piston guide.

7. Inspect the servo piston and
piston bore for wear and roughness.

8, Install a new seal on the servo
piston. Install the piston in the case.
Insert the piston rod through the
servo and into the case.

9. Place a new seal on the servo
cover, Do not twist the seal.

10. Position the return spring and
the cover. Start two 1%e-inch long
bolts into any two bolt holes that are
180° apart.

11. Carefully pull the cover against
the case by tightening the two long
bolts until they bottom,

12. Start the two short bolts and
tighten them carefully, Remove the
two long bolts and install the two re-

maining short bolts. Be sure to place
the identification tag on the lower
rear cover bolt. Torque the cover
bolts to 12-15 ft-lbs,

LOW SERVO

1. Remove 2 low servo cover re-
taining bolts which are nearest to
180° apart (Fig. 22). Install two 1-
inch long bolts (%s-18), or any two
front pump attaching bolts, into the
bolt holes. Run the bolts in until they
bottom.

2. Remove the remaining cover
bolts, then remove the two longer
bolts, by turning each bolt one turn
at a time, Remove the servo cover,
piston, and spring.

3. Inspect the servo piston and
piston bore for excessive wear and
roughness.

4. Check the low servo piston re-
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COVER D1227-A

FIG. 22—Low Servo Assembly

turn spring against the specifications
given in Table 2. If the proper spring
is not installed, the low band release
will not be synchronized with clutch

application and the shift will be
rough.

5. Install a new seal on the low
servo piston. Install a new seal on
the servo cover.

6. Place the piston return spring,
piston, and cover in position in the
case. The low servo piston ball check
valve (Fig. 22) must be at the top,
when the transmission is in normal
running position. Start the two 1-inch
long bolts in bolt holes 180° apart.

7. Carefully pull the cover against
the case by tightening the two bolts
until they bottom.

8. Start the two regular bolts and
tighten them carefully. Remove the
two long bolts and install remaining
bolts. Torque the cover bolts to 12-15
ft-1bs.

THROTTLE LINKAGE

1. Remove the nut and lockwasher
from the throttle lever shaft (Fig. 23).

TABLE 2—Low Servo Return Spring | ions
Engine Free Height Total Wire Diameter
Model (inches) Coils (inches)
144 Six 4.01 12 0.177
170 Six 3,17 9.75 0,207

MANUAL SHIFT LEVER AND SHAFT

INNER
THROTTLE LEVER
THROTTLE LEVER
toUTER) AND SHAFT
CONICAL 3
SPRING 5
20 e\
\ \\\ \
O-RING FAWL MN )
PAWL RETURN
SPRING
DETENT PLUNGER | ;
EXPANSION AND SPRING
PLLG
PAWL ENGAGING SPRING
AND LEVER
PARKING
DETENT LEVER PAWL
D1196-A

FIG. 23—Throttle and Manual Linkage

Remove the outer throttle lever from
the shaft.

2. Remove the shaft and inner
throttle lever from inside the case.
Then remove the conical spring.

3. Remove the O-ring from the
counterbore at the outer end of the
throttle lever shaft hole, Install a
new O-ring.

4. Place the conical spring on the
throttie lever shaft with the large end
of the spring against the inner throt-
tle lever.

5. Insert the throttle lever shaft
into the case. Install the outer lever
on the shaft, and then install the lock-
washer and nut. Torque the nut to
17-20 ft-lbs.

MANUAL LINKAGE

DISASSEMBLY

1. Remove the nut and lockwasher
from the manual lever shaft (Fig. 23).

2. Remove the detent lever, detent
plunger and spring, and the parking
pawl engaging lever to detent lever
spring. Remove the parking pawl en-
gaging lever.

3. Remove the manual lever shaft
from the case, Remove the O-ring at
the outer shaft hole counterbore.

4. Release the parking pawl return
spring tension. Slide the parking pawl
pin out of the front of the case. Re-
move the parking pawl and pawl
spring.

ASSEMBLY

1. Place a new O-ring in the man-
ual lever shaft hole counterbore, In-
stall the manual lever and shaft in
the case (Fig. 23).

2. Place the parking pawl engaging
lever on the shaft.,

3. Place the detent spring and
plunger in the case, and then install
the detent lever on the shaft. Install
the lockwasher and nut on the shaft.
Torque the nut to 17-20 ft-Ibs.

4, Compress the pawl engaging
lever to detent lever spring and in-
stall it between the levers.

5. Place the parking pawl and
spring in position in the case, and
then insert the pawl pin. Hook the
spring to the pawl

REVERSE BAND
APPLY LINKAGE

1. Drill a %g¢-inch hole through the
expansion plug at the back of the
reverse band anchor and apply lever

pin (Fig. 24).
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FIG. 24 —Reverse Servo Piston and Band Apply Linkage

DRILL OUT OLD THREAD USING SAME Drill SIZE AS
THREAD O.D. (IN THIS CASE, %jg INCH}

HEL-COIL
INSERT

Cod Instollation Tool

FIG. 25—Thread Repair Procedure

2. Thread a %-20 bolt (through
the drilled hole) into the apply lever
pin. If the pin and plug cannot be
pulled out by hand, attach tool
T50T-7140-B to the bolt head, and
then attach slide hammer T-59L-100-
B to the tool.

3. Remove the apply lever and an-
chor from the case.

4. To assemble the reverse band
apply linkage, place the lever and an-
chor in position, insert the pin, and
install a new expansion plug.

THREAD REPAIR

Figure 25 shows the procedure for
repairing damaged threads. The re-
pair system shown has been developed
by the Heli-Coil Corporation of Dan-
bury, Connecticut.

TAP WITH SPECIAL
Top {HEL-COIL %)

D1198-A
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Thread service kits may be pur-
chased from local jobbers or the Heli-
Coil Corporation.

To repair a damaged thread, the
following procedures should be care-
fully followed.

1. Drill out the damaged threads,
using the same drill size as the thread
0.D. For example, use a %e-inch drill
for a %g-18 thread.

2. Select the proper special tap and
tap the drilled hole. The tap is marked
for the size of the thread being re-
paired, Thus, the special tap marked
%g-18 will not cut the same thread
as a standard %¢-18 tap. It does cut

a thread large enough to accommo-
date the insert, and after the insert
is installed the original thread size
(%s-18) is restored.

3. Select the proper coil inserting
tool. These tools are marked with the
thread size being repaired. Place the
insert on the tool (Fig. 25) and ad-
just the sleeve to the length of the
insert being used.

Press the insert against the face of
the tapped hole. Turn the tool clock-
wise and wind the insert into the hole
until the insert is 2 turn below the
face.

4. Working through the insert,
bend the insert tang straight up and
down until it breaks off at the notch
(Fig. 25).

5. If the inserts are not properly
installed, they can be removed with
the extractor tool, Place the extractor
tool in the insert so that the blade
rests against the top coil ¥4 to %
turn away from the end of the coil,
Tap the tool sharply with a hammer
so that the blade cuts into the insert,
Exert downward pressure on the tool
and turn it counterclockwise until
the insert is removed.

E] INSTALLATION OF SUB-ASSEMBLIES

TRANSMISSION CASE

1. Install the rear oil pump in the
case. Install but do not tighten the
pump attaching (4) bolts,

2. Place the reverse band in the
case, The band end having a guide
pin for the strut goes toward the ap-
ply lever strut, Make sure the an-
chor end of the band engages the
band anchor. (Fig. 24). Compress the
band and install the strut between the
band apply lever and the band.

3. Position the reverse servo ap-
ply rod in the band apply lever, Start
the rod seat (half-ball), adjusting nut,
and locknut on the apply rod,

4. Place the reverse ring gear rear
tnrust washer on the rear pump ex-
tension at the rear of the case,

5. Install the reverse ring gear on
the rear pump extension.

GEAR TRAIN INSTALLATION

1. Place the reverse ring gear front
thrust washer on the output shaft and
against the flange at the pinion car-
rier.

2. Install the governor pressure
seal rings on the output shaft. The
ring gaps should be at the top as the
output shaft is installed. As the out-
put shaft is installed, the flat surface
which drives the rear pump must en-
gage the rotor (Fig. 26).

3. Install the output shaft in the
case (Fig. 4). Some difficulty may be
experienced in starting the output
shaft flat surface into the rear pump
rotor. The flat on the output shaft
and the flat in the rotor should be up
(actually toward the bottom of the
transmission). The slipper springs will

position the rotor in the center. Its
normal running position is off-center
and toward the bottom of the trans-
mission. When the flat on the output
shaft comes in contact with the rotor,
lift upward on the rotor with a small
screwdriver while keeping steady
pressure on the output shaft. When
the flats align, the output shaft will
slip into position.

If the rotor and output shaft will
not align, remove the pump cover
plate, rotor and slippers. Slide the
output shaft into normal running po-
sition, Assemble the rotor on the out-
put shaft and in the pump housing.
Install the slippers and slipper springs
(Fig. 8). Install the cover plate and at-
taching bolts and screws.

PUMP ROTOR

_D1199-8

FIG. 26—Rear Pump Rotor
Alignment

As the bolts are tightened, check
the pump for free rotation. Torque
the bolts to 12-15 ft-Ibs. Torque the
screws to 50-60 inch-pounds.

4. Install the low band, inserting
it through the front of the trans-
mission case, The end of the band
having a guide pin for the strut goes
to the adjusting screw side. Install the
band struts,

5. Install the clutch in the case and
on the primary sun gear (turbine
shaft). Mesh the forward sun gear
with the short pinion and then bottom
the forward sun gear on the primary
sun gear front thrust bearing and
race.

6. Install the converter-out pres-
sure seal ring on the primary sun
gear shaft, This ring groove is in the
clutch hub spline,

7. Using the end play reading
which was taken during disassembly,
select the proper selective thrust
washer to be installed on the stator
support shaft (Fig. 6). Selective thrust
washers are available in thicknesses
of 0.067-0.069, 0.074-0.076, 0.083-
0.085, and 0.092-0.094 inch.

8. Install the clutch apply pressure
seal rings on the stator support shaft.

9. Place a new gasket on the pump
housing, and then install the pump in
the case. Be careful not to break
the converter-out pressure ring seal.
Torque the bolts to 18-22 ft-lbs.

10. Install the governor ball, gov-
ernor, and retaining ring on the out-
put shaft (Fig. 3).

11. Place a new gasket on the
transmission case, and install the ex-
tension housing, Torque the housing
to case bolts to 28-38 ft-Ibs.
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12. Install the extension housing
seal replacer tool in the extension
housing to align the output shaft.
Check the gear train end play, using
the procedure given in Section 1 of
this part.

13. If the end play is not within
0.020-0.039 inch, change the selec-
tive washer to bring the end play
within these limits,

BAND ADJUSTMENTS
LOW BAND

1, Tighten the low band adjusting
screw with the special torque wrench
(Fig. 6, Part 6-2) until the wrench
is felt and heard to click. This tool
i8 a pre-set torque wrench which
clicks and overruns when torque on
the screw reaches 10 ft-Ibs.

2. At the point the wrench over-
runs, back off the adjusting screw
exactly 2 turns.

3. Hold the adjusting screw at this
position and torque the locknut to
35-40 ft-lbs.

REVERSE BAND

1. Place the tool (Fig. 7, Part 6-2)
on the rear servo piston rod so that
the two forks straddle the band apply
lever. The inner fork must engage the
flat on the servo piston rod. The outer
fork must be inserted between the
rod seat (half-ball) and the adjusting
nut. This fork provides a %-inch
spacer between the rod seat and the
adjusting nut,

2. Tighten the adjusting nut until
the wrench is felt and heard to click
and overrun. This tool is a pre-set
torque wrench which clicks and over-
runs when 45-50 inch-pounds torque
is applied to the adjusting nut.

3. Back off the adjusting nut ex-
actly 2 turns.

4. Pull the tool (T59P-77423-A)
away from the servo rod about one
inch. This will permit the adjusting
nut to drop into a nut holding slot
provided in the tool.

5. Hold the adjusting nut against

rotation and tighten the locknut
against it to 15-18 ft-lbs torque.

6. Remove the tool from the piston
rod.

CONTROL VALVE BODY
AND OIL PAN INSTALLATION

1. Position the control valve body
on the case. Be sure the inner throttle
lever is between its stop on the upper
body and the downshift valve. Con-
nect the detent plate link to the man-
ual valve.

2. Install the 6 control valve body
to case bolts and torque them to 8-10
ft-1bs,

3. Install the oil screen and screen
clip.

4. Place a new gasket on the trans-
mission case and install the oil pan.
Torque the pan bolts to 10-13 ft-lbs.
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The torque converter is perman-
ently enclosed in a welded steel hous-
ing and cannot be disassembled for
servicing.

A special tool (Fig. 1) must be
used to check the condition of the
converter., This special tool is used
to check the 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
in the turbine spline by tightening the
adjusting nut, Tighten the adjusting
nut until the tool is securely locked to
the turbine spline.

4. Attach a dial indicator to the
tool (Fig. 2). Position the indicator
button on a converter pump drive hub

CRUISE-OMATIC Tool—T58L.7902-A
FORDOMATIC Tool—T59P-7902.8

-
D1204.8

FIB. 1—Converter Checking Tool

lug, and set the dial face at 0 (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.

6. Loosen the adjusting nut to free
the split bushing, and then remove the
tool from the converter.

STATOR ONE-WAY CLUTCH
CHECK

1. Install the stator outer race
holding tool in one of the holes pro-
vided in the stator,

2. Insert the tool in the converter
pump drive hub.

3. As the tool enters the con-
verter, the spline on the tool (Fig. 1)
will engage the stator clutch inner
race spline.

4. Place a torque wrench on the
tool (Fig. 3). The tool (and stator in-
ner race) should turn freely clock-

HOOK MADE FROM
HEAVY GAUGE WIRE

Tool—
T59P.7902.8

FIG. 2—Turbine and Stator End
Play Check

wise (from the pump drive hub side
of the converter). It should lockup
and hold a 10 ft-lb pull when the
wrench is turned counterclockwise.
Try the clutch for lockup and hold in
at least five different locations around
the converter. If the clutch fails to
lockup and hold a 10 ft-lb torque,
replace the converter unit.

5. Remove tools from the con-
verter.

STATOR TO IMPELLER
INTERFERENCE CHECK

1. Position a stator support shaft
on the bench with the spline end of
the stator shaft pointing up (Fig. 4).

2. Place the front pump rotor over
the stator shaft with the flat side of
the rotor down.

3. Place the converter over the
stator support shaft so that the front
pump driving lugs are in normal
(running) engagement with the pump
rotor. The converter pump driving
hub will bottom on the rotor.

4. While holding the stator shaft
stationary, try to rotate the converter
counterclockwise. The converter
should rotate freely without any signs
of interference or scraping within the
converter assembly,

5. If there is an indication of
scraping, the trailing edges of the
stator blades may be interfering with
the leading edges of the impeller

D1229-A

FI6. 3—Stator One-Way Clutch
Check
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STATOR SUPPORT
D1230-A

FIG. 4—Stotor to Impeller
Interference Check

blades. In such cases, replace the
converter.

STATOR TO TURBINE
INTERFERENCE CHECK

1. Position the converter, front
side down, on the bench.

2. Install the front pump assembly
(complete) to engage the mating
splines of the stator support and
stator, and pump drive gear lugs.

3. Install the input shaft, engaging
the splines with the turbine hub (Fig.
5).

4. While holding the pump sta-
tionary, attempt to rotate the turbine
with the input shaft. The turbine
should rotate freely in both directions
without any signs of interference or
scraping noise.

5. If interference exists, the stator
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 there is reason
to believe that the converter has an
excessive amount of foreign material
in it, the following cleaning proce-
dure should be used.

1. With the converter on the
bench, remove both drain plugs and
tilt the converter in all directions to
drain as much fluid as possible.

2. Install the drain plugs and fill
the converter through the pump drive
hub with a light-body oil such as
kerosene, or a cleaning solvent suit-
able for transmission cleaning,

3. Install the tool shown in Fig.

D1231-B

FIG. 5—Stator to Turbine
Interference Check

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

D1232-A

FIG. 7—Leak Checking Tool
Installation

welds on the torque converter hous-
ing are leaking, the following check
should be made before the unit is
replaced.

Figure 6 shows how a leak check-
ing tool can be made from standard
parts.

1. Install the plug in the converter
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 (Fig. 7).

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.

" STERL PLATE HEX. HEAD SCREVW
" x 1%, Wr—24x V4
SihED O DRAL TO SUIT
FLAT WASHER -
1%" oo, %" 1D, // HEX. NUT %°—24
S < b
*)’ TOGETHER
“
FLAT WASHER RUBBER PLUG
1%" 0. 1%" DIA. X 2"
LONG 'A2*
> ‘:‘:?rmm SPACER— HOLE THRU
= B2Q-9438-A  APPROXWAATELY
40 DUROMETER STANDARD BOLTY
PLUG Ya*—13 X 4V2”
LONG SQUARE
CHAIN, 10" LONG STANDARD THREAD END
TIRE VALVE WED TOGETHER REMOVE HEAD
SECURELY — MUST vl e s
NOT LEAK WASHER
STANDARD FITTING —
87971-8
VALVE D1067-2

FIG. 6—Converter Leak Checking Tool
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The rear axle housing and carrier
are cast into one integral assembly.
The axle shafts and bearings can be
pulled out of the housing ends. The
differential assembly and then the

drive pinion can be removed from
the integral housing and carrier cast-
ing after the cover is removed from
the carrier casting rear face. The
pinion is located by a shim between

the rear bearing cone and the pinion
gear, Pinion bearing preload is ad-
justed by a collapsible spacer be-
tween the front and rear bearing
cones.

n TROUBLE SHOOTING

Certain rear axle and drive line
trouble symptoms are also common
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 adjusting, repairing, or
replacing any of the axle parts,

Since gears are in mesh, some
rear axle noise istnormal. 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 pres-
sures and the rear axle lubricant
level are normal, Then drive the car
far enough to warm the axle lubricant
to its normal operating temperature.

With the car stopped and the trans-
mission 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 being
caused by the rear axle or the tires,
drive the car over several different
types of road surfaces. Smooth as-
phalt or black-top roads minimize
tire noises. Tire noises may be elimi-
nated by cross-switching the tires.
Snow tires often cause noises not
heard with conventional tires.

REAR AXLE TROUBLE SYMPTOMS AND POSSIBLE CAUSES

EXCESSIVE REAR AXLE
NOISE

Noise caused by a worn or dam-
aged 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.

If all possible external sources of

noise have been checked and elimi-
nated, and the noise still exists, road-
test the rear axle under all four driv-
ing conditions—drive, cruise, float,
and coast. Then remove, disassem-
ble, and inspect the axle.

EXCESSIVE REAR AXLE
BACKLASH

Excessive backlash in the axle driv-
ing 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 back-
lash in the differential gears, or bear-
ings which are worn or out of ad-
justment.

DRIVE LINE NOISE
OR VIBRATION

Excessive noise or vibration may
be caused by lack of lubrication,
worn U-joint bearings, missing drive
shaft balance weight, and sprung or

damaged drive lines. Make the neces-
sary repairs as required. Undercoat-
ing on the drive shaft can destroy the
balance and cause vibration.
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E REAR AXLE SHAFT, WHEEL BEARING, AND OIL SEAL REPLACEMENT

1. Remove the wheel and tire from
the brake drum,

2. Back-off the rear brake shoe ad-
justments. Remove the nuts that se-
cure the brake drum to the axle flange,
and then remove the drum from the
flange.

3. Working through the hole pro-
vided in the axle shaft flange, remove
the nuts that secure the wheel bearing
retainer. Then pull the axle shaft as-
sembly out of the axle housing (Fig.
1). The brake carrier plate must not
be dislodged. Install one nut to hold
the plate in place after the axie shaft
is removed.

4. If the rear wheel bearing is to
be replaced, loosen the inner retainer.
The retainer will become loose on the
shaft, if it is nicked deeply in several
places with a chisel.

Tool—T60K-4234-A

Tool—T507T-100-A

FIG. 1—Axle Shaft Removal

Tool-T58L-101-A

Toal-T507.100-A

REMOVAL : J ,\

Tool~T&OK-1177-8
INSTALLATION ¢12014.a

FIG. 2 —Axle Shaft Seal Removal and Installation

5. Remove the bearing from the
axle shaft with the tool shown in
Fig. 3.

6. Inspect the machined surface of
the axle shaft and the axle housing
for rough spots or other irregular-
ities which would affect the sealing
action of the oil seal. Carefully re-
move any burrs or rough spots.

7. With the tool shown in Fig. 3,
press & new rear wheel bearing on the
axle shaft, The bearing should seat
firmly against the shaft shoulder.

8. With the bearing installation
tool, press the bearing inner retainer
on the shaft until the retainer seats
firmly against the bearing.

9. If the axle shaft oil seal is to be
replaced, remove and replace the seal
with the tools shown in Fig. 2. Instal-
lation without use of the proper tool
will distort the seal and cause leakage.

10. Place a new gasket on 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.

11. Install the bearing retainer and
the nuts that secure it. Torque the nuts
to 30-35 foot-pounds.

12. Install the brake drum and re-
taining nuts. Adjust the brakes.

13. Install the whee: and tire.

DRIVE PINION OIL SEAL REPLACEMENT

The rear axle lubricant must be
drained to replace the pinion oil seal.

1. Loosen but do not remove the
carrier casting rear cover to drain the
lubricant.

2. Disconnect the drive shaft from
the drive pinion flange. Pull the drive
shaft toward the rear of the car until
the front U-joint yoke clears the
transmission extension housing. In-
stall tool T60K-7657-A in the exten-
sion housing seal to prevent lubricant
leakage.

3. Mark the pinion shaft nut, the
end of the pinion shaft, and the pin-
ion flange splines for realignment.

4. Hold the flange with the tool
shown in Fig. 9, Part 7-2, Remove
the pinion shaft nut and washer.

5. Remove the pinion flange with
the tool shown in Fig, 10, Part 7-2.

6. Remove the pinion oil seal with
tool 1175AB.

7. Clean the oil seal seat. The seal
lubricant—return passage must be
clear.

8. Cecat the outer edge of the new
seal with oil-resistant sealer, and in-
stall the seal, using the tool shown in
Fig. 16, Part 7-2.

9. Align the pinion flange spline
mark with the pinion shaft spline

mark, and install the flange.

10. Install the flat washer and the
pinion shaft nut, Tighten the nut un-
til the marks are aligned.

11. Remove tool T60K-7657-A
and install the front U-joint yoke to
the transmission output shaft. Con-
nect the rear yoke of the drive shaft
to the pinion flange,

12, Install a new gasket under the
carrier casting rear cover and install
the cover bolts. Coat both sides of
the gasket and the bolt threads with
sealer,

13. Torque the rear cover bolts to
20-25 foot-pounds.

14, Fill the axle with new lubri-
cant (Group 16).

E] DRIVE LINE REPAIR

To inspect or replace U-joints, fol-
low 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 clears the
transmission extension housing and
output shaft. Install the extension
housing seal driver in the seal to pre-

vent lubricant leakage,

2. Remove the snap rings which
retain the bearings in the yoke and
drive shaft,
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3. Place the U-joint in a vise or
under a press,

4. Select a socket slightly smaller
in its outside diameter than the U-
joint bearings. Select another socket
slightly larger in its inside diameter
than the bearing outside diameter.

5. Place the sockets at opposite
bearings so that the smaller socket
becomes a bearing driver and the
larger socket becomes a bearing re-
ceiver, when the vise jaws come to-
gether (Fig. 4).

6. Close the vise jaws until both
bearings are free of the yoke, Re-
move the voke from the drive shaft,
then remove the bearings from the
spider.

7. Turn the shaft and spider Y
turn and use the same procedure to
press the bearings out of the shaft.

8. 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
newly installed bearing.

11. Press the second bearing into
place in the drive shaft. Press the
first bearing all the way in. Install the
bearing retaining snap rings.

12. Press one new bearing part
way into the voke.,

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 rings.

14. Use the same procedure to re-
move 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
driveshaft sharply to relieve the bind.
Do not install the driveshaft unless
the universal joints are free of bind.

15. If the rubber bellows-type seal
installed on the end of the transmis-
sion extension housing is damaged in
any manner, install a new seal.

16. On a manual-shift transmis-
sion, lubricate the yoke spline with
conventional transmission lubricant
(Group 16). On an automatic trans-

mission, lubricate the yoke spline with
special spline lubricant (Group 16).
This spline is sealed so that the trans-
mission fluid does not “wash™ away
the spline lubricant. 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. Tighten the U-bolts
evenly to prevent binding U-joint
bearings.

E1215-A

FIG. 4—u-Joint Removal
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DIFFERENTIAL CASE AND DRIVE PINION OVERHAUL-—

HOUSING IN CAR

TWO AND FOUR DOOR SEDAN

1"X %" xY2*
PROTRUSION

144 CUBIC INCH ENGINE

SEVEN R8BS
LARGE WHEEL BEARING DIAMETER

TWO AND FOUR DOOR SEDAN

FIG. 11961 Falcon Rear Axle Housings

AXLE PARTS COMBINATION
AND IDENTIFICATION

Four rear axle housings are used
in the 1961 Falcon. The model and
engine application of each housing
18 indicated in Fig. 1.

Three different size pinion and
drive gear sets are used as indicated
by the drive gear diameter in Table
1. The gear set with the 63 -inch
diameter drive gear is used only in
2- and 4-door sedans with the 144-
cubic inch engine (upper left hand
housing in Fig. 1), The gear set with

SMALL WHEEL BEARING DIAMETER

170 CUBIC INCH ENGINE

the 7-inch diameter drive gear is
used only in taxis, rancheros and
station wagons with the 144-cubic
inch engine (upper right hand hous-
ing in Fig. 1). All models with the
170-cubic inch engine (two lower
housings in Fig. 1) use the gear set
with the 7%-inch diameter drive
gear.

Three types of differential case
are used as shown in Fig. 2. The
two-window type is used only in 2
and 4-door sedan models with the
144-cubic inch engine (upper left

TAX), RANCHERO, AND STATION WAGON

THREE RIBS
LARGE WHEEL S8EARING DIAMETER
E1250-A

hand housing in Fig. 1), and is used
in this housing only with a 3.10:1
ratio. The one-window case and the
two-piece case are used in all four
housings in combination with the
various ratios as shown in Table 1.

Two sizes of differential case pin-
ion and side gears are used in the
three cases as shown in Fig. 3. The
pinion gears and side gears are not
interchangeable as between the two-
window case and the other two
types. Pinion gear thrust washers are
also not interchangeable. The side
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TABLE 1—Falcon Rear Axle Part Combinations
144 CU, INCH ENGINE
2 AND 4 DOOR SEDAN TAXI, RANCHERO, AND STATION WAGON
HOUSING 2 RIBS HOUSING 7 RIBS
2.440-Inch Bearing Diam. 2.677-Inch Bearing Diam.
DRIVE GEAR 634-Inch Diam. DRIVE GEAR 7-Inch Diam.
PINION BEARING SPACER 114-INCH LENGTH =]
DIFFERENTIAL Ratio Used DIFFERENTIAL Ratio Used
CASE Type With CASE Type With
2-Window 3.10:1 1-Window 3.50:1
4.00:1
1-Window 3.50:1
2-Piece 3.50:1 2-Piece 1,50:1
4.00:1
170 CU. INCH ENGINE
2 AND 4 DOOR SEDAN RANCHEROQO, STATION WAGON
HOUSING 3 RIBS HOUSING 3 RIBS
2.440-Inch Bearing Diam. 2.667-Inch Bearing Diam.
DRIVE GEAR 744-Inch Diam, DRIVE GEAR Ti4-Inch Diam.
PINION BEARING SPACER 2-INCH LENGTH
DIFFERENTIAL Ratio Used DIFFERENTIAL Ratio Used
CASE Type With CASE Type With
1-Window 3.20:1 1-Window 3.50:1
3.50:1 _— -
2-Piece 3.10:1 2-Piece 3.50:1
3.50:1

CASE
FIG. 2 —1961 Falcon Differential Cases

TWO-WINDOW CASE
177 | THRUST WASHER
- PHOSPHATE
"_ COATED (BLACK)

TWO-PIECE CASE

E1251-A

ONE-WINDOW CASE
TWO-PIECE CASE

} 1.90"

273"

DIFFERENTIAL SIDE GEAR J

DIFFERENTIAL SIDE GEAR

FIG. 3 —Differential Pinion and Side Gear Identification

E1249-A

gear thrust washers, however, are in-
terchangeable between all differential
cases, (Fig. 3).

The gear ratio code for each car
is stamped under the word “axle” on
the patent plate. The code symbols
and the gear ratios they identify are:

Gear Ratio Code
3 31010 |
J 350t01
4 400t |
5 3.20t0 1

REMOVAL AND DISASSEMBLY

All service operations on the differ-
ential case assembly and the drive
pinion assembly can be performed
with the housing in the car (Fig. 4).

AXLE SHAFT, DRIVE SHAFT, AND
COVER REMOVAL

1. Raise the car and support it on
the underbody, so that the rear axle
drops down as far as the springs and
shock absorbers permit.

2. Remove the cover from the car-
rier casting rear face and drain the
lubricant.

3. Remove both rear wheels,

4. Back-off the rear brake shoe
adjustments, and then remove the
brake drums.

5. Working through the hole pro-
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DIFFERENTIAL

CASE

RIGHT-HAND
AXLE SHAFT

“3

FIG. 4 —Rear Axl; Asumbly

vided in the axle shaft flange, remove
the nuts that attach the wheel bear-
ing retainers to the axle housing.

6. Pull the axle shafts with the tool
shown in Fig. 1, Part 7-1.

7. Disconnect the drive shaft at
the drive pinion flange and at the
transmission, In order to prevent loss
of lubricant, install tool T60K-
7657-A in the transmission seal.

INSPECTION BEFORE REMOVAL

The differential case assembly and
the drive pinion should be inspected
before they are removed from the
housing. These inspections can help
to find the cause of the trouble and to
determine the corrections needed.

Wipe the lubricant from the in-
ternal working parts, and visually in-
spect the parts for wear or damage.

Rotate the gears to see if there is
any roughness which would indicate
defective bearings or chipped gears.
Check the gear teeth for scoring or
signs of abnormal wear.

Check the differential case and the
drive pinion for end play.

Set up a dial indicator (Fig. 5) and
check the backlash at several points
around the drive gear. Backlash
should be between 0.005 and 0.007
inch.

If no obvious defect is noted, check
the gear tooth contact. Paint the gear

DRIVE GEAR
L

teeth with suitable gear marking com-
pound, 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. 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

LEFT-HAND
-~ AXLE SHAFT

corrected by readjusting the gears.
Typical patterns and the necessary
corrections are explained in the as-
sembly 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-
out of the back face of the drive gear,
as shown in Fig. 5. This runout
should not exceed 0.002 inch,

DIFFERENTIAL CASE AND DRIVE
PINION REMOVAL

1. Remove the differential bearing
adjusting nut locks (Fig. 6).

DRIVE GEAR RUNOUT CHECK

FIG. 5—Drive Gear Backlash and Runout Checks

E1217-A
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Y9
MARKINGS

E1218-A

FIG. 7—bifferential Bearing Cap
Marking

2. Mark one differential bearing
cap and the case (Fig. 7) to help
position the parts properly during
assembly.

3. Remove the differential bearing
cap bolts and bearing caps. Hold the
differential case assembly in the hous-
ing after the caps are removed.

4. Remove the differential case
and bearing cups (Fig. 8).

5. Hold the drive pinion flange

E1219.A

. 8—Differential Case Removal

E1222.A

FIG. 9—brive Pinion Shaft Nut
Removal

£1223-A

FIG 10—Drive Pinion Flange
Removal

REMOVAL

FIG. 12—Pinion Rear Bearing Cone Removal and Installation

Tool—OTC.951

and remove the pinion nut (Fig. 9).
Remove the flat washer,

6. Remove the pinion flange (Fig.
10).

7. With a soft-faced hammer,
drive the pinion out of the front bear-
ing cone and remove it through the
rear of the carrier casting,

8. Drive against the pinion front
bearing cone, and drive the pinion
flange seal and the bearing cone out
of the front of the carrier casting.

9. If the pinion bearings cups are
to be replaced, drive them out of the
carrier casting with a drift. Install the
new cups with the tool shown in Fig.
11. Make sure the cups are properly
seated in their bores. If a 0.0015 inch
feeler gauge can be inserted between
a cup and the bottom of its bore at
any point around the cup, the cup is
not properly seated.

10. Remove the pinion rear bear-
ing cone (Fig. 12).

11. Measure the shim which is
found under the bearing cone with
a micrometer.

Tool—T60K-4616.A

E1224-A

INSTALLATION £1225.8
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Tool—T 5604004

l L Y TR [T R TS e T

FIG. 13 —Differential Bearing Removal and Installation

E1221.A

FIG. 14—Differential Pinion Shatt
Retainer Removal

DIFFERENTIAL CASE
DISASSEMBLY

ONE-WINDOW AND
TWO-WINDOW TYPES

1. If the differential bearings are
to be removed, use the tools shown in
Fig. 13 to remove the old bearing
and install the new bearings.

2. Remove the bolts that attach
the drive gear to the differential case,
Press the drive gear from the case or
tap it off with a soft-faced hammer.

3. With a drift, drive out the dif-
ferential pinion shaft retainer (Fig.
14).

4. Drive out the pinion shaft with
a drift. Remove the gears and thrust
washers (Fig. 6).

TWO-PIECE TYPE

1. Follow steps | and 2 under
ONE-WINDOW AND TWO-WIN-
DOW TYPES.

2. With a drift, drive out the dif-
ferential pinion shaft retainer (Fig.
13), then separate the two-piece dif-
ferential case (Fig. 2).

3. Drive out the pinion shaft with
a brass drift. Remove the gears and
thrust washers.

INSPECTION AFTER REMOVAL
AND DISASSEMBLY

Thoroughly clean all parts. Always

use new solvent when cleaning bear-
ings. Oil the bearings immediately to
prevent rusting. Inspect the parts for
any major defects. Clean the inside
of the housing before rebuilding and
installing the parts. Inspect individ-
ual parts as outlined below.

GEARS

The pattern taken during dis-
assembly should be helpful in judging
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 sur-
faces of the differential gears. Wear
on the hub of the differential side
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

Check bearing cups for rings,
scores, galling, or erratic wear pat-
terns. Pinion bearing cups must be
solidly seated. Check by attempting
to insert a 0.0015-inch fecler between
these cups and the bottoms of their
bores.

CONE AND ROLLER ASSEMBLIES

When operated in the cups, bear-
ing rollers must turn without rough-
ness. Examine the roller ends for
wear, Step-wear on the roller ends
indicates the bearings were not pre-
loaded properly or the rollers were
slightly misaligned.
DIFFERENTIAL BEARING ADJUSTING
NUTS

Temporarily install the bearing
caps and test the fit of the adjusting
nuts in their threads. 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 examine
the threads in the carrier, if their fit
is not proper. Be sure that the bearing
caps are on the side they were ma-
chined to fit.

DRIVE PINION FLANGE

Be sure that the ears of the flange
have not been damaged in removing
the drive shaft or in removing the
flange from the pinion. The end of
the flange that contacts the bearing
cone must be smooth. Polish this face
if necessary. Roughness aggravates
backlash noises, and causes wear of
the flange with a resultant loss in
pinion bearing preload.
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CARRIER CASTING

Make sure that the differential
bearing bores are smooth and the
threads are not damaged,

DIFFERENTIAL CASE

Carefully examine the case hubs,
which may have been damaged when
the bearings were removed, The bear-
ing assemblies will fail if they do not
seat firmly on the hubs,

DRIVE PINION ASSEMBLY
AND INSTALLATION

SHIM SELECTION

Individual differences in machin-
ing the carrier casting and the gear
set require a shim between the pinion
rear bearing cone and the pinion gear
to locate the pinion for correct tooth
contact with the drive gear. In order
to adjust the shim pack to the correct
thickness for a given gear set, each
pinion gear is marked with an ad-
justment number such as the +2
marking in Fig. 15,

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 car-
rier casting dimension and in the
original gear set dimension; there-
fore, to select the correct shim thick-
ness for the new gear set to be in-
stalled, follow these steps:

1. Mcasure the thickness of the

original shim with a micrometer.

2. Note the shim adjustment num-
ber on both the old pinion and the
new pinion.

3. Refer to Table 2 to determine
the correct amount of shim thickness
change. The amount shown in Table
2 under the old pinion shim adjust-
ment number and in line with the
new pinion number is the amount of
change that should be made to the
original shim thickness.

If the old pinion is marked +4,
for example, and the new pinion is
marked —2, the table indicates that
0,006 inch of shim stock should be
added to the original shim pack.

If the original shim pack was lost
or if a new carrier casting is being

MATCHED GEAR-SET

installed, substitute a nominal 0.018
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 pew drive gear and pinion
should always be installed in an axle
as a matched set (never separately).
Be sure that the same matching num-
ber appears on both the drive pinion
and the drive gear. Note the number
“818” in Fig. 15.

ASSEMBLY AND INSTALLATION
1. Place the shim and pinion rear

bearing cone on the pinion shaft.
Press the bearing and shim firmly

IDENTIFICATION

MARKING FOR
SHIM SELECTION

FIG. 15—Gear Set Markings

£1226-B

TABLE 2 —prive Pinion Adjusting Shim Thickness Changes—Inches
Old Pinion New Pinion Marking
Msking — =3 =2 =1 0 +1 +2 +3 +4
+4 +0.008 | +0.007 | +0.006 | +0.005 | 4+0.004 | +0.003 | +0.002 | +40.001 0
+3 +0.007 | 40,006 | +0.005 +0.004 | +0.003 | +0.002 | 40.001 0 —0.001
42 +0.006 | +0.005 | +0.004 | 40,003 | +0.002 | +0.001 0 -0.001 | —0.002
+1 +0.005 | 4+0.004 | +0.003 +0.002 | +0.001 0 —0.001 -0.002 | —0.003
0 +0.004 | 40003 | 4+0.002 | +0.001 0 —0.001 | —0.002 | —0.003 | —0.004
-1 4-0.003 40,002 | +40.001 0 —0.001 —0.002 | —0.003 —-0.004 | —0.005
-2 40,002 | +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
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against the pinion shaft shoulder
(Fig. 12).

2. Place a new pinion bearing pre-
load spacer on the pinion shaft.

3. Lubricate the pinion rear bear-
ing with axle lubricant.

4. Lubricate the pinion front bear-
ing cone and place it in the housing.

5, Coat the outside edge of a new
oil seal with an oil resistant sealer
and install it in the carrier casting
(Fig. 16).

E1227-A

FIG. 16—Drive Pinion Flange Seal
Installation

6. Insert the drive pinion shaft
flange into the seal and hold it firmly
against the pinion front bearing cone.
From the rear of the carrier casting,
insert the pinion shaft into the flange.

7. Place the flat washer on the pin-
ion shaft and start the nut, Use a new
nut, Hold the flange with the tool
shown in Fig. 9, and tighten the pin-
ion shaft nut. As the pinion shaft nut
is tightened, the pinion shaft is pulled
into the front bearing cone and into
the flange.

As the pinion shaft is pulled into
the front bearing cone, pinion shaft
end play is reduced. While there is
still end play in the pinion shaft, the
flange and cone will be felt to bottom.
This indicates that the bearing cone
and flange have bottomed on the col-
lapsible spacer.

From this point, a much greater
torque must be applied to turn the
pinion shaft nut, since the spacer
must be collapsed. From this point,
also, the nut should be tightened very
slowly and the pinion shaft end play
checked often, so that the pinion
bearing preload does not exceed the
limits,

If the pinion shaft nut is tightened
to the point that pinion bearing pre-
load exceeds the limits, the pinion
shaft must be removed and a new
collapsible spacer installed. Do not
decrease the preload by loosening the

pinion shaft nut. This will remove the
compression between the pinion front
bearing cone and the collapsible
spacer and may permit the front
bearing cone to turn on the pinion
shaft,

8. As soon as there is preload on
the bearings, turn the pinion shaft in
both directions several times to seat
the bearing rollers.

9. Adjust the preload on used
bearings to 10-16 inch pounds torque.
On new bearings, adjust the preload
to 17-27 inch pounds. Measurc the
preload with the tool shown in Fig.
17.

Tool—4B58.N

Tool—4610-N
E1228-A

FIG. 17—Pinion Bearing Preload
Check

DIFFERENTIAL CASE ASSEMBLY
AND INSTALLATION

ASSEMBLY OF ONE-WINDOW
AND TWO-WINDOW TYPES

1. Lubricate all the differential
parts with axle lubricant, before they
are installed in the case,

2. Place the side gears and thrust
washers in the case.

3. Place the two pinion gears and
thrust washers cxactly opposite each
other in the case openings and in
mesh with the side gears,

4. Turn the pinions and thrust
washers until the holes in the pinion
gears align with the pinion shaft holes
in the case.

5. Start the pinion shaft into the
differential case. Carefully align the
shaft retaining pin hole with the pin
hole in the case. Drive the shaft into
place and install the retaining pin
(Fig. 14).

6. Place the drive gear on the dif-
ferential case and install the bolts.
Torque the bolts to 40-50 foot-
pounds.

ASSEMBLY OF TWO-PIECE TYPE

1. Place a thrust washer and a
side gear in the differential case bore.
Lubricate all differential parts with
axle lubricant during assembly.

2. With a soft-face hammer, drive
the pinion shaft into the case far
cnough to support & pinion thrust
washer and pinion gear. Install the
washer and slide the pinion gear
onto the shaft and in mesh with the
side gear.

3. Place the second pinion gear
and thrust washer in position, and
drive the pinion shaft all the way
into place. Be sure to align the shaft
retainer holes as the shaft is being
driven in.

4. Place the second side gear on
top of the two pinion gears, Position
the thrust washer and install the dif-
ferential case cover so that the shaft
retainer hole in the cover is aligned
with its corresponding hole in the
case.

5. Install the pinion shaft retainer
pin with a drift. A pinion or axle
shaft spline can be inserted in the
side gear spline to check for free ro-
tation of the differential gears.

6. Place the drive gear on the dif-
ferential case and install the bolts.
Torque the bolts to 40-50 ft-Ibs,

INSTALLATION—ALL TYPES

1. Wipe a thin coating of Jubricant
on the bearing bores so that the dif-
ferential bearing cups will move
easily.

2. Place the cups on the bearings
and set the differential case assembly
in the carrier casting (Fig. 8). Slide
the assembly along the bores until a

& ¥ ‘:!""
Tool-T60K.- 4067 A
E1229-8B

FIG. 18—Backlash and Beoring
Preload Adjustment
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slight amount of backlash is felt be-
tween the gear teeth. Hold the differ-
ential case in place.

3. Set the adjusting nuts in the
bores so that they just contact the
bearing cups.

4. Carefully position the bearing
caps on the carrier casting, Match the
marks made when the caps were re-
moved,

S. Install the bearing cap bolts and
lockwashers. As the bolts are
tightened, turn the adjusting nut with
the tool shown in Fig. 18.

6. If the adjusting nuts do not turn
freely as the cap bolts are tightened,
remove the bearing caps and again
inspect for damaged threads or in-
correctly 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
5 foot-pounds before making ad-
justments,

7. Loosen the right-hand nut un-
til 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 o be sure that it is
still loose,) The left-hand adjusting
nut is on the drive gear side of the
carrier, The right-hand nut is on the
pinion side. Tightening the left-hand
nut moves the drive gear into the pin-
fon to decrease backlash, and tighten-
ing the right-hand nut moves the
drive gear away.

8. Loosen the left hand adjusting
nut 1 to 1342 notches,

9. Tighten the right-hand nut two
notches beyond the position where
it first contacts the bearing cup. Ro-
tate the drive gear several revolutions
in each direction while the bearings
are loaded, to seat the bearings in
their cups, This step is important.

10. Again loosen the right-hand
nut to release the pre-load. If there is
any backlash between the gears,
tighten the left-hand nut just enough
to remove this backlash. At this
time, make sure that one of the slots
in the left-hand nut is so located that
the lock can be installed without
turning the nut. Carefully tighten the
right-hand nut until it just contacts
the cup. Set preload of 2% to 4
notches tight by the right-hand nut.

As preload is applied from the right-
hand side, the drive gear is forced
away from the pinion and usually re-
sults in the correct backlash. The
specified backlash for new gears is
0.005 to 0.007 inch.

11. Torque the differential cap
bolts to 40 to 50 foot-pounds.

Measure the backlash as shown in
Fig. 5. Measure the backlash on
several teeth around the drive gear.
If the measurements vary more than
0.002 inch, there is excessive runout
in the gears or their mountings,
which must be corrected to obtain a
satisfactory unit. If the backlash is
out of specification, loosen one ad-
justing nut and tighten the op-
posite nut an equal amount, to
move the drive gear away from or
toward the pinion. When moving the
adjusting nuots, the final movement
should always be made in a tighten-
ing direction. For example, if the
left-hand nut had to be loosened one
notch, loosen the nut two notches,
then tighten it one. This insures that
the nut is contacting the bearing cup,
and that the cup cannot shift after
being put in service.

GEAR TOOTH CONTACT
PATTERN CHECK

Paint the gear teeth and roll 2 con-
tact pattern. Figure 19 shows some
drive and coast patterns and indicates
the changes required to obtain the
correct operating positions of the
gears.

The desirable patterns shown in
Fig. 19 are patterns in which there is
no load on the gears, Under load, the
patterns (tooth contact) will spread
out over most of the tooth.

The patterns may vary from gear
to gear. It should be understood,
therefore, that only the general out-
line or shape of the patterns should
be considered when servicing the rear
axle. The location of the pattern can
vary == 0.200 inch on any tooth,

The movement of tooth contact
patterns with changes in gear loca-
tions can be summarized as follows:

1. Thinner shim with the backlash

constant moves the pinion further
from the drive gear:

a. Drive pattern moves toward the

top of the tooth (face contact) and
toward the heel.

b. Coast pattern moves toward the
top of the tooth and slightly toward
the toe,

2. Thicker shim with the backlash
constant moves the pinion closer to
the drive gear:

a. Drive pattern moves deeper on
the tooth (flank contact) and slightly
toward the toe.

b. Coast pattern moves deeper on
the tooth and toward the heel.

3. Decreasing backlash moves the
drive gear closer to the pinion:

a. Drive pattern (convex side of
gear) moves slightly lower and to-
ward the toe.

b. Coast pattern (concave side of
gear) moves lower and toward the
toe.

4. Increasing backlash moves the
drive gear away from the pinion:

a. Drive pattern moves slightly
higher and toward the heel.

b. Coast pattern moves higher and
toward the heel.

If the patterns are not correct,
make the changes as indicated.

When the pattern is correct, re-
move the marking compound from
the gear teeth,

Install the differential bearing ad-
justing nut locks and bolts. Torque
the boits to 12-20 foot-pounds.

AXLE SHAFT, DRIVE SHAFT
AND REAR COVER
INSTALLATION

1. Install the axle shafts, Refer to
Part 7-1, Section 2 for proper pro-
cedure.

2. Remove tool T60OK-7657-A, and
connect the drive shaft at the drive
pinion flange and at the transmission
outpurt shaft.

3. Install the cover and a new gas-
ket on the carrier casting rear race,
Coat both sides of the gasket and the
bolt threads with sealer.

4. Torque the cover bolts to 15-25
foot-pounds.

5, Fill the axle with the proper
grade of lubricant (Group 16). The
lubricant level is the bottom of the
filler plug hole with the axle in nor-
mal running position.
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DESIRABLE PATTERN
SHIM CORRECT
BACKLASH CORRECT

BACKLASH CORRECT
004 THINNER SHIM
REQUIRED

BACKLASH CORRECT
004 THICKER SHIM
REQUIRED

SHIM CORRECT
occm%o At

SHIM CORRECT
Ncmsso BACKLASH
004

FIB. 19—Typical Gear Tooth Contact Patterns
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E] AXLE HOUSING REPLACEMENT

REMOVAL
1. Raise the car and support it on
the underbody as given in Part 8-4.

2. Loosen the carrier casting rear
cover and drain the lubricant, Dis-
card the old lubricant.

3. Disconnect the drive shaft at
the drive pinion flange.

4. Disconnect the shock absorbers
at the axle housing (Fig. 20).

5. Remove both axle shafts using
the procedure given in Part 7-1, Sec-
tion 2.

6. Remove the hydraulic brake
“T" connection from the axle hous-
ing. Do not open the hydraulic brake
system lines, Remove the hydraulic
brake line from its retaining clip on
the axle housing.

7. Remove both brake carrier
plates from the axle housing and sus-
pend them above the housing with
mechanics’ wire, The hydraulic brake
lines and the parking brake cables are
still attached to the brake carrier
plates.

8. Support the rear axle housing

FIG. 20 —Rear Axle Installation

e
E1231-A

on a jack, and then remove the spring
clip nuts. Remove the spring clip
plates.

9. Lower the axle housing and re-
move it from under the car,

10, If the old drive pinion and dif-
ferential case assemblies are to be in-
stalled in a new housing, refer to the
previous section for removal and in-
stallation procedures.

INSTALLATION

1. Raise the axle housing into
position so that the spring clip plates
can be installed. Torque the spring
clip nuts to 13-20 foot-pounds.

2. Place the brake carrier plates
in their normal position on the axle
housing. Use new gaskets on each
side of the brake carrier plates.

3. Install the axle shafts, brake
drums and wheels,

4, Atftach the hydraulic brake line
“T" fitting to the axle housing, and
secure the hydraulic brake line in its
retainer on the axle housing.

5. Raise the axle housing and con-
nect the shock absorbers.

6. Connect the drive shaft at the
drive pinion shaft.

7. Fill the axle with the proper
grade and amount of lubricant
(Group 16).

8. Road test the car.
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FRONT WHEELS, TIRES
AND BEARINGS

Front wheel alignment (caster,
camber, and toe-in) inspection and
adjustment operations should be per-

formed by someone thoroughly fa-
miliar with alignment work and with
the checking equipment being used.

Section Page
1 Preliminary Front End

TRSPOOHINL o0 wix v rnwemcows 8-2
2 Front Wheel Alignment

Inspection .. ciaida seane 8-2
3 Front Wheel Alignment

AGFORIEDIE « s v vre s one s 8-3

For necessary hoisting and jacking
procedures, see Part 8-4.

n 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 pres-
sures in all 4 tires.

2. Raise the front of the car off
the floor. The lower arms must be
used as supports, Shake each front
wheel, Check the front suspension
ball joints and mountings for loose-
ness, wear, and damage. Grasp the

front tire at the top and bottom sur-
faces when checking for spindle ball
joint wear. Check the brake backing
plate mountings. Torque all loose
nuts and bolts to specifications. Re-
place all worn parts.

3. Check the steering gear mount-
ings and all steering linkage connec-
tions for looseness. Torque all mount-
tings to specifications. If any of the
linkage is worn or bent, replace the
parts,

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.

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

6. Check the shock absorbers (Part
8-3). If the shock absorbers are not in
good condition, the car may not set-
tle in a normal, level position, and
front wheel alignment may be af-
fected.

a FRONT WHEEL ALIGNMENT INSPECTION

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 straight-
ahead position of the front wheels,
and then mark the steering wheel
hub and the steering column collar
(Fig. 1). Do not adjust the steering
wheel spoke position at this time, If
the front wheels are turned at any
time during the inspection, align the
marks to bring the wheels back to
the straight-ahead position.

2, Install the wheel alignment

equipment on the car. Whichever
type of equipment is used, follow the
installation and inspection instruc-
tions provided by the equipment
manufacturer.

INSPECTION

Check all the factors of front wheel
alignment except toe-out on turns be-
fore making any adjustments, Toe-
out 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
lower ball joints.The correct caster
angle, or backward (positive) tilt, is
T 12" = 32° The maximum differ-
ence between both front wheel caster
angles should not exceed '4°,

ALUGNMENT MARKS F1081-A

FIG. 1~ Straight-Ahead Position
Marks
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CAMBER

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, s +12° %15 ° The maximum dif-
ference between both front wheel
camber angles should not exceed %2 °.
However, a difference of not more
than % ° is preferred.

TOE-IN

Check the toe-in with the front
wheels in the straight-ahead position.
Toe-in is measured between the ex-
treme front of both front wheels and
between the extreme rear of both
wheels, and is the difference between
the two distances. Correct toe-in, or
inward pointing of both front wheels
at the front, is ¥ -%¢ inch,

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 20°,
the inside wheel should turn outward
2034 °. If this angle is not correct, the
spindle arm on the inside wheel is
probably bent and should be replaced.

n FRONT WHEEL ALIGNMENT ADJUSTMENTS

After front wheel alignment fac-
tors have been checked, make the
necessary adjustments. Do mnot at-
tempt to adjust front wheel alignment
by bending the suspension or steering
parts.

CASTER AND CAMBER
ADJUSTMENTS

Caster and camber can be adjusted
by removing or installing shims be-
tween the inner shaft of the front
suspension upper arm and the under-
body (Fig. 2).

Both caster and camber adjust-
ments can be made at the same time
by loosening the nuts on the two
bolts that fasten the inner shaft to
the underbody. After the required
shims have been removed or installed,
torque the nuts to specification.
Caster and camber adjusting shims
are available in Ye-inch and Y&-inch
thicknesses.

ADJUSTING SHIMS F1082-8

FIG. 2—Upper Arm Assembly

e
FIG. 3—spindie Connecting Rod

Sleeve

CLAMP 8OLTS

The %2 inch shims should be
placed against the fender housing
sheet metal or between the 4 inch
shims.

CASTER

To adjust caster, remove or install
shims at either the front bolt or the
rear bolt (Fig. 2).

The removal of shims at the front
bolt or the installation of shims at the
rear bolt will cause the upper ball
joint to move forward. The removal
of shims at the rear bolt or the in-
stallation of shims at the front bolt
will cause the ball joint to move rear-
ward. A Ye-inch change of shim
thickness at either bolt will change

TURN DOWNWARD TO

INCREASE ROD LENGTH TURN UPWARD
TO DECREASE

ROD LENGTH

LEFT-HAND SLEEVE

the caster angle approximately %3 °.
The difference between the shim stack
thickness at the two bolts should not
exceed ¥q inch (Fig. 2).

CAMBER

To adjust camber, remove or in-
stall equal shim thicknesses at both
bolts (Fig. 2).

The removal of equal shims at
both bolts will move the upper ball
joint inward. The installation of equal
shims at both bolts will move the ball
joint outward. A Yg-inch change of
shim thickness at both bolts will
change the camber angle Y4°. The
total shim stack thickness at each bolt
should not exceed %s-inch (Fig, 2).

TOE-IN AND STEERING WHEEL
ALIGNMENT ADJUSTMENTS

Check the steering wheel spoke
position when the front wheels are in
the straight-ahead position. If the
spokes are not in their normal posi-
tion, they can be properly adjusted
while toe-in is being adjusted,

1. Loosen the two clamp bolts on
each spindle connecting rod sleeve
(Fig. 3).

2. Adjust toe-in. If the steering
wheel spokes are in their normal po-
sition, lengthen or shorten both rods
equally to obtain correct toe-in (Fig.

TURN TURN UPWARD TO
DOWNWARD INCREASE ROD LENGTH
1O DECREASE
ROD LENGTH

RIGHT-HAND SLEEVE F1037-A

FIG. 4—Spindle Connecting Rod Adjustments
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4). If the steering wheel spokes are
not in their normal position, make the
necessary rod adjustments to obtain
correct toe-in and steering wheel
spoke alignment (Fig. 5).

3. Recheck toe-in and steering
wheel spoke alignment. If toe-in is
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).

4. When toe-in and steering wheel
spoke alignment are both correct
torque the clamp bolts on both con-
necting rod sleeves to specification,
The sleeve position should not be
changed when the clamp bolts are
tightened.

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

SHORTEN LH. ROD TO
DECREASE TOE.IN
LENGTHEN RH. ROD TO

INCREASE TOE-IN

WHEN TOE-IN IS
NOT CORRECT:
LENGTHEN LH. ROD TO
INCREASE TOE-IN

SHORTEN RH. ROD TO
DECREASE TOE-IN

ADJUST BOTH RODS EQUALLY TO MAINTAIN NORMAL SPOKE POSITION

FIG. 5—Toe-in and Steering Wheel Spoke Alignment Adjustments

F1038-A
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Section Page
1 Wheel and Tire Maintenance
and Replacement ......... 8.5

2 Hubs, Bearings, and Oil
Seals or Grease Retainers .. .8-5

n WHEEL AND TIRE MAINTENANCE AND REPLACEMENT

WHEEL INSPECTION AND
MAINTENANCE

Wheel stud nuts should be in-
spected and tightened regularly
(Group 16). Loose wheel stud nuts
may cause shimmy and vibration.
Elongated stud holes in the wheels
may also result from loose stud 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 ieak from the tires,

WHEEL REPLACEMENT
1. Pry off the wheel cover and

loosen but do not remove the wheel
stud nuts.

2. Raise the car until the wheel
and tire clear the floor,

3. Remove the wheel stud nuts
and the wheel and tire from the hub
and dram.

4, Clean all dirt from the hub
and drum. Be sure that the replace-
ment wheel and tire are clean.

5, Position the wheel and tire on
the hub and drum, and install the
wheel stud nuts. For proper balance,
line up the notch on the drum with
the valve stem on the wheel. Tighten
the nuts enough to hold the wheel
firmly in place. Always tighten alter-
nate nuts to draw the wheel evenly
against the hub and drum,

6. Lower the car to the floor, and
torque the wheel stud nuts to specifi-
cation.

TIRE ROTATION

For longer tire life, all five tires
should be cross-switched as shown in
Fig. 1. See Part 16-1 for the specified
interval.

When removing a tire from a
wheel, position the outer side of the
wheel down in order to pry the beads
over the wheel rim.

i e &3
#
<—

F1019-A

FIG. 1— Tire Cross-Switching
Diagram

n 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 axle
housing between the axle housing and
the uxle shafts. All service proce-
dures for rear hubs, bearings and oil
seals are given in Part 7-1,

FRONT WHEEL BEARING
ADJUSTMENT

The front wheel bearings should
be adjusted if the wheel is loose on
the spindle or if the wheel does not
rotate freely. End play should be
within 0.001” to 0.010”",

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. 2) from
the hub.

3. Rotate the front wheel hub and

HUB AND BRAKE
DRUM ASSEMBLY

ADJUSTING
NUT

drum assembly, torque the adjusting
nut from 11% to 12% ft-Ibs, Take
the reading while the wheel slowly
rotates. Back off the adjusting nut at

INNER GREASE
BEARING RETAINER

INNER BEARING
CONE AND
ROULER

WHEEL
ASSEMBLY

F1056-A

FIG. 2—Front Hub, Bearings, and Grease Retainer
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least one castellation, but not more
than two.

4, Loosen the adjusting nut just
enough to line up the nearest slot in
the nut with the cotter pin hole in
the spindle. Install a new cotter pin.

§. Check the front wheel rotation.
If the wheel rotates properly, install
the grease cap .and the hub cap or
wheel cover. If the wheel is still loose,
or it rotates roughly or noisily, the
bearing cones and rollers and the cups
are worn or dirty and should be
cleaned or replaced.

FRONT WHEEL BEARING
REPLACEMENT

If the front wheel rotates roughly
or noisily and cannot be properly ad-
justed to rotate freely without loose-
ness, the bearing cones and rollers
and the cups should be inspected
and, if necessary, replaced.

1. Remove the wheel and tire as
an assembly.

2. Back off the brake shoe adjust-
ing screw so that the shoes do not
contact the brake drum.

3, After removing the grease cap
from the hub, remove the cotter pin
and adjusting nut from the spindle,
and then remove the flat washer and
the outer bearing cone and roller.

4. Pull the wheel, hub, and drum
off the wheel spindle. Be careful not

to damage the grease retainer. If
necessary, remove the grease retainer,
the inner bearing cone and roller
from the hub.

5. Remove the bearing cup(s).

6. If a new grease retainer is to be
installed, soak it in light engine oil for
at least 30 minutes before installa-
tion. Thoroughly clean the spindle
and the inside of the hub,

7. Install the inner and outer bear-
ing cup(s) in the hub with the tool
shown in Fig. 3. Be sure to seat the
cups properly in the hub.
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FIG. 3—Front Wheel Bearing Cup
Installation

B. 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.

9. Pack the bearing cones and roll-
ers with wheel bearing grease. A bear-
ing packer is desirable for this opera-
tion. If a packer is not available, work
as much lubricant as possible between
the rollers and cages. Lubricate the
cone surfaces with grease.

10, If it was removed, place the
inner bearing cone and roller in the
inner cup, and install the grease re-
tainer with the reverse end of the
tool shown in Fig. 3. Be sure that the
retainer is properly seated.

11. Install the wheel, hub, and
drum on the wheel spindle, Keep the
hub centered on the spindle to pre-
vent damage to the grease retainer or
the spindle threads.

12. After installing the outer bear-
ing cone and roller and the fiat
washer on the spindle, install the ad-
justing nut.

13. Adjust the wheel bearings, and
install a new cotter pin. Bend the
ends of the cotter pin away from the
end of the spindle and back over
the flat side of the nut to prevent in-
terference with the radio static col
lector in the grease cap,

14. Install the grease cap, torque
the stud nuts to specifications, and
install the wheel cover.
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K] TROUBLE DIAGNOSIS

PRELIMINARY CHECKS

Before performing any trouble
shooting operations, check for speci-
fied tire pressures in all tires.

SYMPTOMS AND CAUSES

Table 1 lists various front and rear
suspension trouble symptoms and
possible causes. Several of these
symptoms are also common to wheel

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—Front and Rear Suspension Trouble Symptoms and Possible Causes

Trouble Symptoms
g | 2]e |8 .
E | £ o 8 | =
POSSIBLE CAUSES OF | 8 é ‘? § 2 | & | 5
TROUBLE SYMPTOMS Su | B ¢ |5 |2 | &| §
AR NE AR AR
232 |3 |z |25 3|2 %
<E | &5 | & T | w- | @ £ g
Incorrect Tire Pressure X X X X X X X
Incorrect Front Wheel Alignment 4 X X X
Incorrect Front Wheel Bearing Adjustment X X X X
Tire Sizes Not Uniform X X X
Wheel Out of Balance X X
Out-of-Round Wheel or Brake Drum X X X X
Unequal Brake Adjustment X X
Sagging or Broken Spring X X X X X X X
Overloaded Spring or Tire X X
Loose or Worn Shock Absorber X X X
Loose or Worn Suspension Arm Bushings X X X
Lack of Lubrication X

E] FRONT SUSPENSION REPAIR

For necessary hoisting and jacking
procedures, see Part 8-4,

The 1961 Falcon front suspension
assembly is shown in Fig. 1.

Whenever any part of the front
suspension has been removed and in-

stalled, front wheel alignment must
be checked.
BALL JOINT CHECK

To determine if excessive wear or
looseness indicates ball joint replace-

ment, perform the following proce-
dure.

1. Raise the car, and remove the
wheel cover and dust cap.

2. Remove the cotter pin, and
tighten the wheel bearing adjusting
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SHOCK ABSORBER
UPPER MOUNTING
BRACKET

SPRING

UPPER ARM

STABILIZER
AR

LOWER
BALL JOINT

FIG. 1—Front Suspension Assembly

FIG. 2—upper Arm §

nut to remove all bearing looseness.
3. To check the upper ball joint,
fasten a dial indicator to the upper

~
ROLLED STEEL——
Al #+0us sorrom epce

SHOCK ARSORBER

N

%" cow
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suspension arm, To check the lower
ball joint, fasten the dial indicator to
the lower suspension arm. Position

F1084-8

the indicator so that the plunger rests
against the wheel rim adjacent to the
ball joint being checked.

4. With one hand at the top and
the other hand at the bottom of the
tire, slowly move the wheel and tire
in and out; and, at the same time,
observe the reading on the dial in-
dicator.

5. If the reading exceeds 0.250
inch, replace the ball joint.

UPPER BALL JOINT
REPLACEMENT—ARM IN CAR

1. Position a support between the
upper arm and frame side rail as
shown in Fig. 2, then raise the car
and position safety stands.

2. Remove the whee! and tire.

3. Using a large chisel, cut off the
three upper ball joint retaining rivets.

4. Remove the cotter pin and nut
from the upper ball joint stud.

5. Position the ball joint remover
tool (T6OK 3006-A with TS57P
3006-A) as shown in Fig. 3. 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 lower ball joint cotter
pin if it prevents the tool from seat-
ing on the lower stud.

Tool—T60K-3006-A UPPER BALL JOINT

X —~

= '\. - 4 - ~
Tool~T57P-3006-A  LOWER
BALL JOINT
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FIG. 3—Loosening Ball Joint Stud
in Spindle

6. Turn the tool with a wrench
until both studs are under tension,
and then, with a hammer, tap the
spindle near the upper stud to loosen
the stud from the spindle. Do not
loosen the stud with tool pressure
alone. Remove the ball joint,

7. Clean the end of the arm, and
remove ail burrs from the hole edges.
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Check for cracks in the metal at the
holes, and replace the arm if it is
cracked,

8. 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, Torque
the nuts to 12-18 ft-Ibs.

9. Position the ball joint stud in
the spindle bore, and terque the re-
taining nut to 35 ft-lbs. Install a new
cotter pin, tighten the nut if neces-
sary to line up the cotter pin hole.

10. Lubricate the ball joint, and
install the wheel and tire.

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

12. Remove the support from be-
tween the upper arm and frame.

13. Check and, if necessary, ad-
just caster, camber, and toe-in.

FRONT WHEEL SPINDLE
REPLACEMENT

1. Position a support between the
upper arm and frame as shown in
Fig. 2, then raise the car and position
safety stands.

2. Remove the wheel and drum.

3. Remove the brake carrier plate
from the spindle. Support the plate
to prevent damage to the brake hose,

4. Disconnect the spindle connect-
ing rod end from the spindle arm,

5. Remove the cotter pins from
both ball joint stud nuts, and loosen
the nuts one or two turns. Do not
remove the nuts from the studs at
this time.

6. Position the ball joint remover
tool between the upper and lower
ball joint studs (Fig. 3). The tool
should seat firmly against the ends of
both studs and not against the stud
nuts.

7. Turn the tool with a wrench
until the tool places the studs under
tension, and, with a hammer, tap the
spindle near the studs to loosen them
in the spindle. Do not loosen the
studs in the spindle with tool pres-
sure alone,

B. Remove the stud nuts and the
spindle from both studs, using a floor
jack under the lower suspension arm.

9. Position the spindle on the
lower ball joint stud and install the
stud nut,

10. Using a floor jack raise the
lower suspension arm, and guide the
upper ball joint stud into the spindle.
Install the stud nut,

11. Torque the upper stud nut to
35-65 ft-lbs and the lower stud

nut to 35-65 ft-lbs. Continue to
tighten both nuts until the cotter pin
holes and slots line up. Install new
cotter pins.

12. Connect the spindle connect-
ing rod end to the spindle arm.

13. Install the brake carrier plate
on the spindle, and torque the bolts
to 25-35 ft-ibs.

14. Install the wheel and drum,
adjust the wheel bearing, and adjust
the brakes.

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

16. Remove the support from be-
tween the upper arm and frame.

17. Check and, if necessary, ad-
just caster, camber, and toe-in,

FRONT SPRING REPLACEMENT

REMOVAL

1. Position a support between the
upper arm and frame as shown in
Fig. 2,

2. Raise the car and remove the
wheel and tire as an assembly.

3. Remove the shock absorber
lower retaining nuts.

4. Remove the shock absorber up-
per mounting bracket retaining bolts
and remove the bracket and shock
absorber (Fig. 8).

5. Install a safety stand at the front
end of the underbody.

6. Install tool T6OK 5310-A
through the top of the spring housing
so that the tool lower studs fit into
the shock absorber lower mounting
holes, and secure the tool to the
spring seat with two nuts,

7. Fit the tool pilot into the spring
upper seat, then compress the spring
by tightening the nut on the threaded
shaft of the tool (Fig. 4). Tighten the

Tool—T60K-5310-A
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FIG. 4—Coil Spring Removal

nut until the spring is loose in its
housing.

8. Remove the spring lower seat
retaining nuts, then lift the assembly
to disengage the spring seat from the
suspension arm.

9. Guide the spring and too! down
and out the forward end of the wheel-
housing.

INSTALLATION

1. If the spring is to be replaced,
measure the spring height com-
pressed in the tool, Place the tool nut
in @ vise and rotate the assembly by
hand until the spring is decompressed
(Fig. 5).

e F1089-A
FIG. 5—Spring Replacement

2. Transfer the tool to the new
spring. Be sure that the pilot of the
tool fits into the spring upper seat and
that the spring coil is firmly seated in
both grooves of the spring lower seat.

3. Place the tool nut in a vise, and
rotate the spring until the previously
measured spring height is attained,

4. Lift the spring and tool into
place and position the assembly so
that the spring seat groove containing
the lower end of the spring coil is to
the outboard side.

5. Install the spring lower seat to
suspension arm retaining nuts.

6. Loosen the spring removal tool
nut until the spring is properly seated,
and then remove the tool (Fig. 4).

7. Install the shock absorber.
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8. Install the wheel and tire assem-
bly, remove the safety stand, and
lower the car.

9. Remove the support from be-
tween the upper arm and frame,

UPPER ARM REPLACEMENT

REMOVAL : -

1. Remove the front spring as out-
lined under “Removal” in the fore-
going section.

2. Position a safety stand under
the lower arm.

3. Remove the cotter pin from the
nut on the upper ball joint stud, and
loosen the nut one or two turns. Do
not remove the nut from the stud at
this time.

4. Position the ball joint remover
tool, and install the too! (T60OK
3006-A with TS7P 3006-A) between
the upper and lower ball joint studs.
The tool should seat firmly against
the ends of both studs and not
against the stud nuts (Fig. 3).

5. Turn the tool with a wrench
until the tool places the studs under
tension, and then tap the spindle near
the upper stud with a hammer to
loosen the stud in the spindle. Do not
loosen the stud in the spindle with
tool pressure only, If both arms are
being removed, loosen the lower stud
in the same manner as the upper stud.

6. Remove the nut from the upper
stud and lift the stud out of the
spindle.

7. Remove the upper arm inner
shaft retaining nuts from the engine
compartment, and remove the upper
arm. Measure and note the total shim
thickness at each inner shaft bolt,

8. Wipe off all Ioose dirt from the
upper arm parts. Do not wash the ball
joint with a solvent.

INSTALLATION

1. Position the upper arm on the
underbody mounting bracket, and in-
stall but do not tighten the nuts and
lockwashers on the two inner shaft
retaining bolts. The specified key-
stone-type lockwashers must be used.

2. Install the adjusting shims on
both bolts between the inner shaft
and the underbody. Install the same
shim thicknesses that were removed
from both bolts during disassembly,
Torque the nuts to 65-90 foot-
pounds.

3. Position the upper ball joint
stud in the top of the wheel spindle,
and install the stud nut. Torque the

nut to 35-65 ft-lbs, and continue to
tighten it until the cotter pin hole and
slots line up. Install a new cotter pin.

4. Lubricate the upper ball joint.

5. Position the support between
the upper arm and frame and install
the coil spring. Follow steps 4
through 9 under “Installation” in the
foregoing procedure.

6. Check and, if necessary, adjust
caster, camber, and toe-in,

UPPER ARM PARTS
INSPECTION

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

Check the condition of the bush-
ings and the rubber seal on the ball
joint stud. If any of these parts are
cracked, torn, distorted, or worn, re-
piace them.

Install the nut on the ball joint
stud, and turn the stud in the ball
joint with a torque wrench, If the
turning effort is not within 20-30
inch-pounds torque, replace the ball
joint,

Replacement arms come with the
bushings, inner shaft, and ball joint
installed. If the original arm is to be
used, these components should be
installed on the bench.

UPPER ARM OVERHAUL—
ARM 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. Unscrew the bushings from the
inner shaft and suspension arm, then
remove the shaft from the arm,

FIG. 6-Upper Arm Bushing
Removal and Installation

2. Position the shaft in the arm,
and install the new bushings on the
shaft and the arm. Turn the bushings
so that the shaft is exactly centered
in the arm. The shaft will be properly
centered when located at the dimen-
sion shown in Fig. 6. Position the
bushings carefully to avoid damag-
ing the “O" rings inside the bushings.

3. Torque the bushings to 160-190
ft-lbs,

UPPER BALL JOINT REPLACEMENT

The upper ball joint cannot be re-
paired and must be replaced if it is
worn or damaged. The existence of
“slop” or free-play is normal when
the upper bzll joint is unloaded.

1. Remove the ball joint from the
arm. If the ball joint is riveted to the
arm, drill a Y&-inch pilot hole com-
pletely through each rivet, and then
drill off the rivet head through the
pilot hole with a ¥s-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 bolts,
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 12-17 ft-lbs.

5. Lubricate the ball joint.

LOWER ARM REPLACEMENT
REMOVAL

1. Position the tool shown in Fig.
2 under the upper arm for support.

2. Raise the car, position safety
stands, and remove the wheel and
tire.

3. Remove the stabilizer bar and
link retaining nut, disconnect the bar
from the link, and remove the link
bolt.

4. Remove the strut to lower arm
retaining nuts and bolts, and remove
the steering arm stop.

5. Remove the cotter pin from the
nut on the lower ball joint stud, and
loosen the nut one or two turns. Do
not remove the nut from the stud at
this time.

6. Straighten the cotter pin on the
upper ball joint stud nut. Position ball
joint remover tool (T60K 3006-A
with TS7P 3006-A) between the up-
per and lower ball joint studs in the
reverse position from that shown in
Fig. 3. The tool should seat firmly
against the ends of both studs and not
against the stud nuts.
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7. Turn the tool with a wrench
until the tool places the studs under
tension, and tap the spindle near the
lower stud with a hammer to loosen
the stud in the spindle. Do not loosen
the stud in the spindle with tool pres-
sure only. If both arms are being re-
moved, loosen the upper stud in the
same manner as the lower stud,

8. Remove the nut from the lower
ball joint stud, and lower the arm.

9, Remove the lower arm to
underbody pivot bolt, nut and
washer. Remove the lower arm.

INSTALLATION

1. Position the lower arm to the
underbody and install the pivot bolt,
washer, and nut. Torque to 60-75
ft-lbs.

2, Install the stabilizer link bolt,
washers, bushings and spacer, Con-
nect the stabilizer bar to the link. In-
stall the retaining nut and torque to
12-17 ft-lbs (Fig. 1).

3. Using a floor jack, raise the
lower suspension arm, and guide the
lower ball joint stud into the spindle.
Install the stud nut and torque to
35-65 ft-lbs.

4. Position the strut and steering
arm stop to the lower control arm,
The stop goes between the arm and
strut. Install the retaining bolts and
nuts and torque to 40-55 ft-Ibs,

5. Install the lower ball joint re-
taining nut cotter pin, and bend the
upper ball joint retaining nut cotter
pin.

6. Lubricate the lower ball joint.

Do not lubricate the lower arm
bushings.

7. Remove the safety stands and
lower the car. Remove the tool sup-
porting the upper arm.

8. Check and, if necessary, adjust
caster, camber, and toe-in.

LOWER ARM PARTS
INSPECTION

Inspect the lower arm for cracks,
bends, or other demage, and replace
the arm if necessary.

Check the condition of the ball
joint and socket, the bushings, and
the rubber seal on the ball joint stud.
If any of these parts are cracked,
torn, distorted, or worn, replace them.

The replacement arm comes with
ball joint and components installed.
If the original arm is to be used the
ball joint should be installed on the
bench.

LOWER BALL JOINT
REPLACEMENT

The lower ball joint cannot be re-
paired and must be replaced if it is
worn or damaged,

1. Remove the lower arm as out-
lined under “Lower Arm Replace-
ment."

2. Remove the ball joint from the
arm. If the ball joint is riveted to the
arm, drill a Y&-inch pilot hole com-
pletely through each rivet, and then
drill off the rivet head through the
pilot hole with & 3&-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 2 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 28-45 ft-lbs.

6. In cases where the lower ball
joint flange must be drilled for the
strut retaining bolts, use the lower
arm holes as a guide, Do not elon-
gate the lower arm holes.

7. Install the lower arm as out-
lined under “Lower Arm Replace-
ment”, and Jubricate the ball joint.

STABILIZER REPLACEMENT

1. Raise the car high enough to
provide working space, and place
supports under both front wheels,

2. Disconnect the stabilizer from
the link at each lower arm, Discon-
nect both stabilizer retaining brackets,
and remove the stabilizer.

3. Coat the necessary parts of the
stabilizer with RuGLYDE or a com-
parable lubricant, and slide new insu-
lators onto the stabilizer.

4. Connect the stabilizer retaining
brackets, and connect the stabilizer
to both suspension arms. Torque the
cap screws to 12-17 ft-lbs, and the
nut for the special %g¢-inch bolt to
12-17 ft-lbs.

5. Remove the supports and lower
the car.

REAR SUSPENSION REPAIR

For necessary hoisting and jacking
procedures, see Part 8-4,

REAR SPRING REMOVAL

1. Raise the car until the rear
wheels clear the fioor, and place sup-
ports beneath the underbody and be-
neath the axle.

2. Disconnect the parking brake
cable spring (Fig. 7) from the outer
spring clip.

3, Disconnect the lower end of the
shock absorber from the spring plate.

4. Remove the spring plate nuts,
the U-bolts, and the spring plate.

5. Remove the front hanger stud
from the forward end of the spring
(Fig. 7).

SPRING
CLIP PLATE _~

PARKING <
BRAKE CABLE 473 /

FIG. 7—Rear Suspension Assembly

F1085-8
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6. Remove the shackle from the
shackle hanger and spring, and re-
move the spring from the car.

REAR SPRING INSPECTION
AND REPAIR

Inspect the rubber bushings, shack-
le and studs, and hanger and stud,
for wear or damage. Replace parts
where necessary. _

Check for broken spring leaves.

Inspect the spring plate U-bolts for
worn or damaged threads. Check the
spring plate for distortion.

Check the underbody rail for se-

cure welds at the point where the
front hanger is installed.

REAR SPRING INSTALLATION

1. Position the spring under the
rear axle. The shorter end of the
spring between the center tie bolt and
the spring eye should be toward the
front of the car.

2. Install the shackle and shackle
hanger, leaving the locknuts finger
tight,

3. Install the front hanger stud
finger tight in the spring and hanger.

4. Torque the shackle locknuts to
13-20 ft-lbs.

S. Install the spring plate and clip
nuts, Be sure that all parts are prop-
erly seated on the spring and rear axle.

6. Torque the U-bolt nuts to 13-
20 ft-Ibs.

7. Connect the lower end of the
shock absorber to the rear spring
plate.

8. Place safety stands under the
rear axle, lower the car until the
spring is in the approximate curb
load position, and then torque the
front hanger stud locknut to 30-40
ft-lbs,

9. Remove the safety stands and
lower the car.

] SHOCK ABSORBER REPLACEMENT

FRONT SHOCK ABSORBER
REMOVAL

1. Raise the front end of the car
and place supports under both sus-
pension lower arms. Be sure that the
lower end of the shock absorber re-
mains accessible for servicing.

2. Disconnect the shock absorber
lower retaining nuts from the spring
lower seat.

3. Remove the shock absorber up-
per mounting bracket retaining nuts.
Lift the bracket and shock absorber
from the car (Fig. 8).

4, Remove the shock absorber
from the mounting bracket.

5. Remove the bushing and wash-
ers from the shock absorber stud.
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FIG. 8—Front Shock Absorber
Removal

FRONT SHOCK ABSORBER
INSTALLATION

1. Assemble the bushings to the
shock absorber lower attaching studs.

2. Install the washer and upper
bushing to the shock absorber. Install
the upper mounting bracket, bushing,
washer and retaining nut to the shock
absorber.

3. Extend the shock absorber and
install to the spring lower seat. Install
the lower bushings, washers, and tor-
que the nuts to 1217 ft-lbs.

4. Install the wupper mounting
bracket to the body, Torque the re-
taining nuts to 8-13 ft-lbs.

5. Torque the shock absorber to
mounting bracket nut to 15-25 ft-
Ibs.

REAR SHOCK ABSORBER
REMOVAL

1. Disconnect the shock absorber
from the spring clip plate (Fig. 7).

2. On the passenger car, remove
the shock absorber access cover from
the luggage compartment (Fig. 9).

On the Ranchero, remove the re-
taining screws, and lift the forward
half of the floor panel from the body;
then remove the access cover from
the opening in the floor pan over the
shock absorber.

On station wagons, remove the ac-
cess cover from the opening in the
seat riser over the shock absorber,

3. Remove the shock absorber up-
per retaining nut.

4. Compress the shock absorber
and remove it from the car. Remove
the bushings and washers from the
shock absorber studs.

SHOCK ABSORBER ACCESS COVER

LWUGGAGE COMPARTMENT
FALOOR PANEL
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FIG. 9—Rear Shock Absorber
Access Cover

REAR SHOCK ABSORBER
INSTALLATION

1. Place the bushings and washers
on the shock absorber studs.

2. Connect the upper stud to the
bracket, and install the bushing,
washer, and nut on the stud, Torque
the nut to specification, and install
the cover (on a station wagon or car).

On the Ranchero, after installing
the access cover in the floor pan, in-
stall the forward half of the floor
panel.

3. 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 specification,



UNDERBODY

The unitized body-frame construc-
tion of the 1961 Falcon requires spe-
cial precautions and procedures when

the car is jacked up or hoisted. In
some cases, special hoist adapters
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must be used as recommended by
specific hoist manufacturers.

Bl 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/

or the approach ramps built up to

provide the needed clearance.

| e
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FIG. 1—Hoist Contact Area—
Front

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.

REAR

The hoist adapters must be posi-
tioned carefully under the rear axle
to prevent damage to the shock ab-
sorbers when the car is raised. The
hoist rails should be raised slowly and
the position of the adapters checked.

FORK LIFT—TWIN POST
HOIST

FRONT

To assure safe hoisting, the front
post adapters must be positioned
carefully to contact the center of the

lower suspension arms.

REAR

To prevent damage to the shock
absorbers, the rear forks must contact
the axle at points not farther out-

board than 1 inch from the circum-
ference welds near the differential
housing. Carefully raise the rear post

and check the position of the fork.

FRAME CONTACT HOIST

Frame contact hoist adapters are
necessary to lift the car, The hoist
adapter pads should each cover at
least 12 square inches of underbody
area. Figures 1 and 2 show recom-

mended contact points.

FIG. 2—Hoist Contact Area—
Rear
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E] 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 the lower arm strut connection.
Either side of the front end of the

car may also be raised by jack pres-
sure on the front crossmember, or on
the crossmember to which the stabi-
lizer s connected.

Either side of the rear end of the
car may be raised by jack pressure
on the rear crossmember. Do not put

pressure on the fuel tank.

To raise the front of the car with
a bumper jack, position the jack di-
rectly in front of the parking light.
At the rear, the bumper jack should
be placed under the tail light midway
between the bumper attaching bolts.
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Bl TROUBLE CHECKS

Table 1 lists various steering gear
and linkage trouble symptoms and
possible causes, Several of these
symptoms are also common (0 sus-

pension, frame, and wheel and tire
troubles. For this reason, be sure
that the cause of the trouble is in

TABLE 1—Steering Gear and Linkage Trouble Symptoms and Possible Causes

the steering gear or linkage before
adjusting, repairing, or replacing any
of the steering parts,

Trouble Symptoms
AR
Possible Causes = § g | 3 e | &
of g - 8 ! - 2 S §
Trouble Symptoms § g § g g .. g cg E g
A 7} == o @\ g
> - | =a g E = ""-' >
§| 85|83 |2 |z|4 8¢
Incorrect Tire Pressure X X X X X X X
Incorrect Front Wheel Alignment X X X X X X
Incorrect Front Wheel Bearing Adjustment X X X X X
Tire Size Not Uniform X X X X X
Wheel Out of Balance X
Loose Steering Linkage Connections % X X X
Loose Steering Gear Mountings x X X X X
Incorrect Steering Gear Adjustment X X X X X X
Binding Front Suspension Ball Joints X X X
Bent Spindle Arm X X
Unequal Brake Adjustment X
Sagging or Broken Spring X X X X
Lack of Lubrication x x X

n STEERING GEAR ADJUSTMENTS

STEERING WORM AND SECTOR
GEAR ADJUSTMENTS

The ball nut assembly and the
sector gear must be adjusted prop-
erly to maintain minimum steering
shaft end play (a factor of preload
adjustment) and minimum backlash
between sector gear and ball nut.
There are only two possible adjust-
ments within the recirculating ball-

type steering gear, and these should
be made in the following order to
avoid damage or gear failure,

1. Disconnect the sector shaft
arm (Pitman-arm) from the sector
shaft (Fig. 5).

2. Loosen the steering gear hous-
ing attaching bolts at the underbody
side rail to relieve possible binding
between the steering column and the
worm shaft,

3. Loosen the steering column
bracket screws at the instrument
panel.

4, Partially tighten the steering
column bracket screws.

5. Torque the steering gear hous-
ing attaching bolts to specification.

6. Loosen the nut which locks
the sector adjusting screw (Fig. 1),
and turn the adjusting screw counter-
clockwise,
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ADJUSTER LOCK NUT FILLER PLUG

K ";-_,
SECTOR SHAFT
ADJUSTING SCREW

FIG. 1—Steering Gear Adjustment

GI1071-A

7. Measure the worm bearing
preload by attaching an inch-pound
torque wrench to the steering wheel
nut (Fig. 2). Read the pull required
to keep the wheel moving for at
least one complete turn. If the torque
or preload is not within specifica-
tions (Group 17), adjust as explained
in the next step,

8. Loosen the steering shaft bear-
ing adjuster lock nut, and tighten

Torque Wrench

Torque Wrench Extension G1078-A

FIG. 2—Steering Gear Load Check

SECTOR SHAET SECTOR GEAR

ADJUSTING
SCREW

S
(3 .-

v

/ . » ?
SECTOR | V7 2)

o 4
SHAFT  / .

BUSHING

FIG. 3—Steering Gear

or back off the bearing adjuster (Fig,
3) to bring the preload within the
specified limits.

9. Tighten the steering shaft bear-
ing adjuster locknut, and recheck
the preload.

10. Turn the steering wheel slowly
1o either stop, Turn gently against
the stop to avoid possible damage
to the ball return guides. Then ro-
tate the wheel 2%s turns to center
the ball put.

11. Turn the sector adjusting
screw clockwise until the specified
pull (Group 17) is necessary to ro-
tate the worm past its center (Fig.
2). No perceptible backlash is per-
missible at 30° on either side of
center.

12, Tighten the sector adjusting

BALL NUT

P GUIDES

LOWER_ STEERING
)| SHAFT BEARING CUP

SECTOR SHAFY

STEERING SHAFT BEARING
ADJUSTER LOCK NUT

STEERING SHAFT
BEARING ADJUSTER

BALL RETURN
GUIDE CLAMP

G1026-A

screw locknut, and recheck the
backlash adjustment.

13. Tighten the steering column
bracket bolts, Connect the sector
shaft arm to the sector shaft, and
torque the nut to specification.

STEERING WHEEL SPOKE
POSITION ADJUSTMENT

When the steering gear is on the
high point, the front wheels should
be in the straight-ahead position
and the steering wheel spokes should
be in their normal position with the
sector shaft arm pointing directly
forward. If the spokes are not in
their normal position, they can be
adjusted without disturbing the toe-
in adjustment (Part 8-1),

STEERING GEAR REPAIR

STEERING WHEEL REPLACEMENT

1. Remove the horn ring (or but-
ton) assembly and related parts.

2. Remove the nut from the end
of the steering shaft, and remove

the steering wheel from the shaft
with the tool shown in Fig. 4.

3. Apply Lubriplate to the horn
switch brush plate and to the upper
surface of the steering shaft upper
bushing.

4, With the front wheels straight
forward, position the steering wheel
on the steering shaft so that the
spokes are properly centered and
the splines on both parts are prop-
erly aligned.
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Steoring Wheel Puller—3600N

FIG. 4 —Steering Wheel Removal

5. Install the steering wheel nut
on the shaft, torque to specifica-
tion and stake the nut,

6. Install the horn ring (or but-
ton) assembly and related parts.

STEERING GEAR REMOVAL

For hoisting and jacking instruc-
tions, see Part 8-4,

1. Raise the front of the car onto
safety stands. Remove the sector
shaft arm (Fig. 5).

2. Remove the steering gear at-
taching bolts and disconnect the
transmission shift rod(s) at the gear
shift lever(s).

3. Pull the rubber seal up on the
steering column, fold the floor mat
aside, and move the dash panel
insulation out of the way,

4. Remove the retaining screws

SECTOR SHAFT ARM
(BITMAN  ARM)

G1073-8
FIG. 5—Sector Shaft Arm Removal

from the steering column weather
seal on the dash panel. Remove
the steering column cover plates
and gasket.

5. Disconnect the horn and turn
indicator wires under the instru-
ment panel. Also on & car with a
Fordomatic transmission, discon-
nect the neutral switch wires.

6. Remove the horn ring (or
button) and spring. Remove the
steering wheel retaining nut and the
steering wheel (Fig, 4),

7. Remove the upper bearing
sleeve and spring.

8. Remove the steering column
clamp to instrument panel bolts and
remove the clamp (upper and lower
halves) and the insulator.

9. Slide the steering column tube
assembly from the steering gear
shaft, guiding the shift lever(s) up
through the rubber seal at the dash
panel.

10, Remove the steering gear
and shaft assembly out through the
engine compartment,

STEERING GEAR DISASSEMBLY

1. Rotate the steering shaft ap-
proximately 2% turns from either
stop,

2. After removing the sector ad-
justing screw locknut and the hous-
ing cover bolts, remove the sector
shaft with the cover. Remove the
cover from the shaft by turning the
screw clockwise, Keep the shim with
the screw.

3. Loosen the adjuster nut, and
remove the adjuster assembly and
the steering shaft upper bearing.

4. Carefully pull the steering
shaft and ball nut from the hous-
ing, and remove the steering shaft
lower bearing. To avoid possible
damage to the ball return guides,
keep the ball nut from running down
to either end of the worm.

Disassemble the ball nut only if
there is indication of binding or
tightness.,

5. Remove the ball return guide
clamp and the ball return guides
from the ball nut, Keep the ball nut
clamp-side up until ready to remove
the balls,

6. Turn the ball nut over, and
rotate the worm shaft from side to
side until all 62 balls have dropped
out of the nut into a clean pan. With
the balls removed, the ball nut will
slide off the worm.

Tool-—
T50T-100-A

Tool~
T58L-101-A

G1044-A

FIG. 6—Steering Shaft Upper
Bearing Cup Removal

Remove bearing cups, seals, or
bushings only if preliminary inspec-
tion shows damage.

7. Place the bearing adjuster in a
vise, and remove the upper bearing
cup (Fig. 6). Remove the lower
bearing cup, using the same tool.

8. Press out both sector shaft
bushings from the housing (Fig, 7).

Pross Ram —-L

Tool—T60K-3576-A

G1074-A

FIG. 7—Sector Shaft Bushing
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STEERING GEAR CLEANING
AND INSPECTION

Wash zll parts in a cleaning
solvent, and dry with a lint-free
cloth, The bearings should not be
spun dry with compressed air, In-
spect the shaft and worm for scor-
ing, cracks, or checks, and for
straightness of the shaft. Check the
splines and the threads on the sec-
tor shaft for wear and burrs. In-
spect the gear teeth for scoring, pit-
ting, and other wear, Inspect the
bearings for free movement, and the
cups for wear or irregular surfaces.
Check the housing for cracks and
the bushings for scoring, pitting, or
other wear,

STEERING GEAR ASSEMBLY

1. If the sector shaft bushings
have been removed, press new bush-
ings into the housing (Fig. 8).

2. If the steering shaft upper and/
or lower bearing cup has been re-
moved, press a new bearing cup
into the housing (Figs. 9 or 10),

3. If the sector shaft oil seal has
been removed, install a new oil seal,

4. Lay the steering shaft on a
bench, and position the ball nut on
the shaft with the guide holes up
and the shallow end of the teeth to
the left of the steering wheel posi-
tion. Align the grooves in the worm
and in the ball nut by sighting
through the ball guide holes.

5. Count 31 balls, and drop as
many of them as possible into one
of the guide holes, slowly turning

Proes lom—b'

G1075-A

FIG. 8—Sector Shaft Bushing
Installation

the worm away from the hole, until
that circuit is full or until rotation
is stopped by the end of the worm.
If the balls are stopped by the end
of the worm, hold in those already
positioned, and turn the worm in
the opposite direction. The filling of
the circuit can then be continued
until most of the balls are in place.

6. Lay one half of the ball re-
turn guide on the bench, and place
the remainder of the 31 balls in it
Position the second half of the
guide and, holding the two halves to-
gether, plug cach open end with
multi-purpose lubricant so the balls
will stay in the guide when it is
installed.

7. Push the guide into the guide
holes of the ball nut, tapping lightly
with the wooden handle of a screw-
driver if necessary.

8. Assemble the second ball re-
turn circuit in the same way as the
first,

9. Install the baill return guide
clamp, and check the ball nut to see
that it rotates freely.

10, Coat the threads of the steer-
ing shaft bearing adjuster, the hous-
ing cover bolts, and the sector ad-
justing screw with a suitable oil-
resistant sealing compound. Do not
apply sealer to female threads, and
especially avoid getting any sealer
on the steering shaft bearings.

11. Coat the bearings, bushings,
and gear teeth with light engine oil.

12, Clamp the housing in a vise,
with the sector shaft axis horizontal,
and position the steering shaft lower
bearing in its cup.

13. Position the steering shaft
and ball nut assemblies in the hous-
ing.

Tool~T581-3548-A%0

G1038-A

FIG. 9—Steering Shaft Lower
Bearing Cup Installation

14. Position the steering shaft
upper bearing on the top of the
worm, and install the steering shaft
bearing adjuster and the adjuster
nut. Leave the nut loose,

15. After installing the steering
wheel nut on the steering shaft, ad-
just the worm bearing preload, us-
ing an inch-pound torque wrench.
See Group 17 for specified preload.

16. Position the sector adjusting
screw and adjuster shim, and check
the end clearance which should not
exceed 0.002 inch between the screw
head and the end of the sector shaft.
If clearance is greater than 0.002
inch, replace the shim.

17. Start the sector shaft pilot
into the housing cover and then,
using a screwdriver through the hole
in the cover, turn the adjusting screw
counterclockwise to pull the pilot
into the cover.

18, Install 4 new gasket on the
housing cover.

19. Rotate the steering shaft until
the ball nut teeth are in position to
mesh with the sector gear, tilting
the housing so that the ball nut will
tip toward the housing cover open-
ing.

20. Push the housing cover and
sector shaft assemblies into place,
and install the two top housing cover
bolts, The third bolt should be in-
stalled when lubricant is put into
the gear housing. Do not tighten
the cover bolts until it is certain
that there Is some lash between ball
nut and sector gear teeth.

FIG. 10—Steering Shaft Upper
Bearing Cup Installation
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21. After loosely installing the
sector shaft adjusting screw lock-
nut, adjust the sector shaft mesh
(backlash), See Group 17 for the
specified mesh load. Remove the
steering wheel nut,

STEERING GEAR INSTALLATION

1. Position the steering gear and
shaft assembly through the engine
compartment, resting the gear as-
sembly on the underbody side rail.

2. Slide the steering column tube
assembly over the steering shaft,
guiding the shifting arms through the
rubber seal at the dash panel.

3. Position the steering column
assembly and retaining clamp and
insulator, and loosely install the
retaining bolts and nuts.

4. Position the upper bearing
sleeve and spring. After applying
Lubriplate to the upper surface of
the steering shaft upper bearing and
the horn switch brush plate, position
the steering wheel. Install and stake
the retaining nut. Install the turn in-
dicator lever.

5. Install the horn ring (or but-
ton) and spring, and align the steer-
ing wheel to the center point.

6. Install the steering gear re-
taining bolts at the underbody.
Torque the bolts to specification,

7. Position the sector shaft arm,
and torque the retaining nut to spec-
ification.

8. Lower the car from the safety
stands. Connect the horn, turn in-
dicator wires, and (on a car with an
automatic transmission) the neutral
switch wires,

9, Connect the transmission shift
rod(s). Position the steering column
cover plates and gasket on the dash
panel and install the retaining
SCrews.

10. Position the dash panel in-
sulation just above the steering col-
umn, Position the floor mat and
push the rubber seal down to the
floor mat.

11, Tighten the instrument panel
clamp bolts.

12. If necessary, correct adjust-
ment of the shift lever(s) and the
neutral switch (Parts 5-2 and 6-2).

STEERING COLUMN UPPER
BEARING REPLACEMENT

1. Disconnect the horn wire and
the turn indicator wires below the
instrument panel, and slide off the
plastic insulator. Remove the horn
ring (or button) and spring.

2. After removing the retaining
nut, remove the steering wheel (Fig.
4). Unscrew the turn indicator lever.

3. Remove the turn indicator
switch screws, and pull the switch
1o one side.

4. Remove the steering column
tube flange retainer nuts allowing

the boits to drop into the gear shift
lever socket assembly,

5, Remove the turn indicator
switch, the steering column tube
flange, the sleeve, and the turn in-
dicator wiring assembly from the
steering column tube.

6. Remove the steering column
tube flange from the turn indicator
switch and wiring assembly.

7. Remove the steering column
upper bearing from the flange, Re-
move the bolts from the gear shift
lever socket.

8. After applying Lubriplate, in-
stall the new upper bearing,

9. Feed the turn indicator switch
wiring through the hole provided
in the flange, through the steering
column, and out through the routing
hole under the instrument panel.

10. Position the flange retaining
bolts and start the nuts flush with
the end of the bolts. Position the
flange and tighten the nuts. Install
the turn indicator switch.

11. Install the turn indicator lever
and position the bearing sleeve and
spring. After applying Lubriplate to
the horn switch brush plate, install
the steering wheel, horn ring (or but-
ton) and spring.

12. Slide the plastic insulating
tube over the wiring, starting the
end into the steering column under
the instrument panel. Connect the
turn indicator and horn wires and
test their operation.
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The manual steering linkage (Figs.
1 and 2) consists of the sector shaft
arm (Pitman arm), the steering arm
to idler arm rod, the steering idler
arm, and the spindle connecting rods
(tie rods).

SPINDLE CONNECTING ROD
END REPLACEMENT

The spindle connecting rod ends,
which are threaded into the outer
ends of the rod sleeves, have non-
adjustable, spring-loaded ball studs.
A rod end should be replaced when
excessive looseness at the ball stud
is noticed.

1. Remove the cotter pin and nut
from the worn rod end ball stud
(Figs. 1 and 2),

2. Disconnect the end from the
spindle, using tool OTC 462,

3. Loosen the connecting rod
sleeve clamp bolts, and count the
number of turns needed to remove
the rod end from the sleeve. Discard
all rod end parts that were removed
from the sleeve. All new parts
should be used when a spindle con-
necting rod end is replaced.

4. Thread a new rod end into the
sleeve, but do not tighten the sleeve
clamp bolts at this time,

5. Install the seal on the rod end
ball stud, insert the stud in the
spindle arm hole, and install the
stud nut. Torque the nut to specifi-
cation and install the cotter pin.

6. Lubricate the rod end ball
stud and, if necessary, the rest of
the steering linkage.

7. Check and, if necessary, ad-
just toe-in (Part 8-1). After toe-in
is checked and adjusted, torque the
old sleeve clamp bolts to specifica-
tion. Add four pounds torque if
new bolts are used.

FIG. 1—Spindle Connecting Rod

SPINDLE SLEEVE REPLACEMENT

A spindle sleeve should be re-
placed if it becomes worn or dam-
aged (Figs. 1 and 2), Do not attempt
to straighten the sleeve if bent or
chase the threaded portion if dam-
aged.

1. Remove the spindle connecting
rod ends as described in the pre-
vious sub-section.

2. Screw the spindle rod ends
into the new sleeve the same num-
ber of turns as the worn ends that
were removed. Do not tighten the
clamp bolts at this time,

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, tor-
que to specification, and install the
cotter pin.

4. Lubricate the rod end ball

=

o B — -
SPINDLE CONNECTING ROD ENDS

G1076-A

stud and, if necessary, the rest of
the linkage.

5. Check and, if necessary, ad-
just toe-in (Part 8-1), After toe-in is
checked and adjusted, torque the
sleeve clamp bolts to specification.

STEERING ARM TO IDLER ARM
ROD REPLACEMENT

The rod connecting the steering
sector shaft arm and the idler arm
is non-adjustable and has non-ad-
justable ball studs, The rod should
be replaced when damaged or when
worn at the ball studs.

1. Remove the cotter pins and
nuts from the ball studs at the sec-
tor shaft arm and the idler arm,
and remove the steering arm to
idler arm rod assembly (Figs, 1 and
2), using tool OTC 462,

2. After installing new seals on
the ball studs, position the new
steering arm to idler arm rod on
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STEERING ARM-TO-IDLER ARM ROD

I

% v .
SPINDLE CONNECTING
ROD END

FIG. 2—Steering Idler Arm

IDLER ARM IDLER. ARM BRACKET

>

" SLEEVE

SPINDLE CONNECTING
ROD END

Gl1077-A

the idler arm and the steering arm.

3. Install the ball stud retaining
nuts and torque to specification,

4, Install cotter pins, lubricate
the ball stud sockets, and if neces-
sary, the rest of the steering link-
age.

5. Check and, if necessary, ad-
just toe-in (Part 8-1),

STEERING IDLER ARM AND
BUSHING REPLACEMENT

Replace the steering idler arm
and bushing if the bushing is worn
or the arm is damaged. Replace the
idler arm bracket if the bushing is
worn or the bracket is bent, or dam-
aged. Do not attempt to straighten
8 bent idler arm bracket,

1. Disconnect the spindie rod
and the steering arm to idler arm
rod from the idler arm (Fig. 2).

2, After removing the idler arm
retaining nut and special washer,
remove the idler arm and bushing,

3. Position the new idler arm
and bushing assembly.

4. With the idler arm pointed
straight forward, position the spe-
cial washer and torque the retain-
ing nut to specification.

5. Connect the spindle rod and
the steering arm to idler arm rod.

6. Check and, if necessary, ad-
just toe-in.
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El TROUBLE SHOOTING
PRELIMINARY CHECKS enough heavy-duty brake fluid to the brakes.

Always perform the following pre-
liminary checks before attempting to
check the causes of the trouble symp-
toms listed in Table 1.

Check the fiuid level in the master
cylinder reservoir, If necessary, add

bring the level to within % inch of
the top of the reservoir,

Push the brake pedal down as far
as it will go while the car is standing
still, If the pedal can be pushed down
more than halfway between the re-
leased position and the floor, adjust

TABLE 1—8rake Trouble Symptoms and Possible Causes

Apply a steady pressure to the
brake pedal. If it moves slowly to-
ward 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 cylin-
ders,

Possible Causes of
Trouble Symptoms

Trouble Symptoms

One Brake Drags
All Brakes Drag
Hard Pedal

Car Pulls to One Side

Spongy Pedal

One Wheel Locks

Execssive Pedal Travel
Pedal Gradually Goes

to Floor
Brakes Do Not Apply

Noisy or Grabbing

Brakes Chatter
Low Pedal Reserve
Brakes

Brakes Uneven

Pedal Improperly Adjusted

”

Damaged Linkage

»

Brake Line Restricted

Leaks or Insufficient Fluid

Improper Tire Pressure

Improperly Adjusted or Worn Wheel Bearing

b

Distorted or Improperly Adjusted Brake Shoe

Faulty Retracting Spring

Drum out of Round

N R B
=
E

Linings Glazed or Worn

Oil or Grease on Lining

£
P B

Loose Carrier Plate

Loose Lining

® x| |H|®
~
”
»

Scored Drum

Dirt on Drum-Lining Surface

Faulty Brake Cylinder

Dirty Brake Fluid

Faulty Master Cylinder

Air in Hydraulic System
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Should one of the brakes be Jocked
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 will
release the brakes, but it will not
correct the cause of the trouble.

ROAD TEST CHECKS

The car should be road tested only
if the brakes will safely stop the car.
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, inspect and adjust them,

Apply the brakes hard without lock-
ing 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.

BRAKE ADJUSTMENTS

The brakes should be adjusted
when lining wear has reduced the
brake pedal reserve to less than one-
half of the total travel to the floor.

PRELIMINARY INSPECTION

1. Remove one of the front brake
drums, and inspect the drum and the
linings. Do not let oil or grease touch
the drum or the linings. If the linings
are worn to within %z inch of the
rivet heads, replace or reline both
brake shoes. If the drum braking sur-
face is excessively scored, refinish it.
The condition of the remaining front
drum and linings is usually about the
same as that of the one inspected, The
rear brake linings may also need re-
placing at the same time,

2. Check brake lines for damage
or leakage,

3. Check the fluid level in the mas-
ter cylinder reservoir. If necessary,
add enough heavy duty brake fluid
to bring the level to within % inch
of the top of the reservoir.

4. Raise all four wheels. Then,
with the parking brakes in the fully
released position, check the brake
cables. The cable adjustment should
be just tight enough to remove the
slack, Excessive tightening may pull
the brake shoes off their anchors. See
Part 10-2 for parking brake adjust-
ing procedures.

BRAKE PEDAL ADJUSTMENT

When the brake pedal free-travel
(which is the movement of the brake
pedal before the push rod touches the
master cylinder piston) is less than
1% inch or more than 7 inch, the
brake pedal should be adjusted,

1. Push the brake pedal down by
hand pressure, and check the free
travel.

2. Loosen the locknut on the ec-
centric bolt and rotate the bolt until
the free-travel is within %-%4¢ inch.

3. Hold the bolt securely, and
torque the locknut to 25-30 foot-
pounds,

4, Recheck the pedal free-travel
to make sure that the adjustment did

not change when the locknut was
tightened,

BRAKE SHOE ADJUSTMENT

The brakes should be adjusted
when the drums are at normal room
temperature. If the shoes are adjusted
when the drums are hot, dragging
brakes may result when the drums
cool,

1. Raise the car until the wheels
clear the floor, If the car is on a frame
contact hoist, disconnect the parking
brake cables to prevent their tighten-
ing when the rear axle and springs
sag.

2, Remove the adjusting hole
cover from the bottom of the brake
carrier plate, and turn the adjusting
screw (Fig. 1) until a slight drag on
the wheel is noted.

3. Back off the adjustment just
enough to allow the wheel to rotate
freely, If it fails to rotate freely, the
wheel and drum should be removed
and the dust blown off the brake
shoes and carrier plate. Apply a light
coating of Lubriplate to the brake
shoe-to-plate contact points. Install
the wheel and drum, and adjust the
brake again. Install the adjusting hole
cover.

4, Adjust the remaining brakes.

5. If necessary, connect and adjust
the parking brake cables (see Part
10-2).

- 2" %—n—-‘ -
&rake Shoe Adwtting Tool

H1122-A

FIG. 1—Typical Brake Shoe
Adjustment

6. When all brake shoes have been
adjusted, check the operation of the
brakes.

HYDRAULIC SYSTEM BLEEDING

When any part of the hydraulic
system has been disconnected for re-
pair or replacement, air may get into
the lines and cause spongy pedal ac-
tion. 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 bhas
been drained from the hydraulic
system,

1. 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.

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-
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 cach
brake cylinder. Refill the master cyl-
inder reservoir after each brake
cylinder is bled and when the bleed-
ing operation is completed. The fluid
level should be within ¥4 inch of the
top of the reservoir.

PRESSURE BLEEDING

Bleed the longest lines first. Never
pse brake fluid which has been
drained from the hydraulic system.
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The bleeder tank should contain
enough new heavy-duty brake fluid
to complete the bleeding operation,
and it should be charged with 10-30
pounds of air pressure,

1. Clean all dirt from around the
filler hole on the top of the master
cylinder reservoir, and attach the
bleeder tank hose to the filler 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 partizally 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 %2 inch from
the top of the reservoir.

n MASTER CYLINDER, HYDRAULIC LINE, AND BRAKE PEDAL REPAIR

MASTER CYLINDER REMOVAL

1. Disconnect the rubber boot
from the push rod end of the master
cylinder,

2. Disconnect the brake lines from
the brake fitting (Fig. 2) and discon-
nect the stop light wires,

3. Remove the master cylinder re-
taining bolts, and remove the cylin-
der from the push rod and engine
compartment,

MASTER CYLINDER
DISASSEMBLY

1. Clean the outside of the cylin-
der, and remove the filler cap and
gasket. Pour out any remaining fluid,

2. Remove the stop light switch,
brake fitting, and gaskets (Fig, 3).

3. Remove the snap ring from the
push rod end of the cylinder, then
remove the retainer and rubber
bumper,

STOP LIGHT SWITCH FILLER CAP
= BT E .

BRAKE FITTING H1130-A
FIG. 2—Brake Master Cylinder—
Installed

H1132-C

FIG. 3—Brake Master Cylinder—Disassembled

4. Remove the piston, cup, spring,
valve assembly, and valve seat,

MASTER CYLINDER
INSPECTION AND REPAIR

1. Clean all parts in clean dena-
tured alcohol and inspect 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 all openings to be sure
they are open and free from foreign
matter.

3. Check the spring valve at the
forward end of the piston. If the
spring is loose or has moved so that
the piston parts are open, replace the
piston.

4. Inspect the cylinder bore for
score marks or rust, If either condi-
tion is present, the cylinder should be
honed. When honing, do not remove
more than 0.003 inch as oversize parts
are not available.

5. Remove any burrs or loose
metal that may have resulted from
honing. Then clean the cylinder with
denatured alcohol.

MASTER CYLINDER ASSEMBLY

1. Dip all parts except the cylinder
body in clean heavy-duty brake fluid.

2. Install the brake fitting (Fig. 3)
on the forward end of the cylinder.

3. Thread the stop light switch into
the cylinder and tighten it securely.

4, Insert the valve seat, valve and
spring assembly, cup, and piston into
the cylinder bore.

5. Compress the piston against the
valve spring and install the rubber
bumper, retainer and snap ring.

MASTER CYLINDER
INSTALLATION

1. With the rubber boot on the
push rod, insert the rod into the piston
and position the cylinder against the
dash panel.

2. Install and torque the mounting
bolts to 12-18 foot-pounds.

3. Connect the brake lines into the
master cylinder fitting, finger tight.

4. Fill the cylinder reservoir to
within % inch of the top with heavy-
duty brake fluid. Install and tighten
the cap finger tight,
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5. Bleed the master cylinder to
force out any air that may be trapped
within the reservoir. Tighten the
brake lines at the master cylinder
fitting.

6. Remove the filler cap and fill
the reservoir to the level specified.
Install the cap and wipe off any fluid
from the cylinder. .

7. Connect the wires to the stop
light switch and the rubber boot to
the master cylinder.

8. Adjust brake pedal free travel.

HYDRAULIC LINE
REPLACEMENT

Steel tubing is used throughout the
brake system with exception of the
flexible hoses at the front wheels and
at the rear axle housing brake con-
nector. Copper tubing should not be
used in a hydraulic system.

When connecting replacement
hoses to the rear pipe connector or
front brake cylinders, always use new
gaskets. When connecting pipes to
the rear connector hoses, or rear
brake cylinders, tighten the pipe fit-
ting nut with Milbar tool 1112-144
until the tool “clicks" at 12 ft. lbs.

If a section of the brake tubing be-
comes damaged, the entire section
should be replaced with tubing of the
same size, shape, and length.

The brake tubing should be double
flared to provide a leak-proof con-
nection, and it should be cleaned
with denatured alcohol.

A flexible brake hose should be
replaced if it shows any signs of de-
terioration,

When installing a new brake hose,
position the hose so as to avoid con-
tact with other chassis parts.

BRAKE PEDAL—
FORDOMATIC TRANSMISSION

REMOVAL

1. Disconnect the brake pedal re-
tracting spring (Fig. 4) at the brake
pedal bracket.

2. Remove the master cylinder
push rod to brake pedal arm retain-
ing nut, eccentric bolt, and the two
nylon washers,

3. Remove the retaining clip from
the end of the brake pedal shaft, and
remove the spring washer and nylon
thrust washer.

4. Remove the brake pedal shaft.
Remove the shaft bushing and re-
move the pedal.

PUSH ROD PEDAL SUPPORT
BUSHING

FIG. 4—Brake Pedal and Related Parts

5. Remove the brake pedal spring
insulator and spring.

6. Remove the brake pedal pad
and the pedal bumper.

INSTALLATION

1. Install the brake pedal pad and
the bumper on the pedal assembly.

2. Install the brake pedal spring
and spring insulator.

3. Apply a coating of Lubriplate
to the two bushings and install in the
brake pedal. Position the brake arm
with spring and spring insulator to
the support brace. Insert the spacer
washer.

4. Install the brake pedal shaft
nylon washer.

5. Install the nylon bushing, spring
washer, and the retaining clip (Fig.
4) on the pedal shaft,

6. Connect the brake pedal return
spring at the bracket,

7. Install the push rod eccentric
bolt, washers, and the retaining nut.

8. Adjust the brake pedal free
travel and tighten the retaining nut.

BRAKE PEDAL—MANUAL-
SHIFT TRANSMISSION
REMOVAL

1. Back off the clutch pedal over-
center spring adjusting nut and dis-

BRACKET

connect the equalizer rod. Remove
the clutch pedal bumper, and the
over-center spring bracket from the
support bracket.

2. Remove the over-center adjust-
ing nut and bolt. Remove the push
rod eccentric bolt and washers,

3. Remove the clip (Fig. 4) from
the clutch and brake pedal shaft and
remove the clutch pedal, brake pedal,
retracting spring, and bushings.

INSTALLATION

1. Apply a coating of Lubriplate
to the bushings and install in the
brake pedal. Position the brake pedal
arm with spring and insulator to the
support brace. Insert the spacer
washer.

2. Insert the clutch pedal shaft
through the brake pedal support
bracket, brake pedal, and install the
retaining clip (Fig. 4).

3. Connect the brake pedal re-
tracting spring wat the bracket. Con-
nect the clutch pedal rod to the
clutch pedal, and adjust the free
travel,

4. Install the master cylinder push
rod eccentric bolt, and adjust the
free travel,

5. Connect the clutch link to the
release lever. Adjust the over-center
spring nut to the correct stud length
specifications.



106

GROUP 10 —BRAKES

n 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. Back off the brake shoe adjust-
ment,

3. Remove the hub cap, wheel,
and bearing dust cap. Remove the
cotter key, nut and washer,

4. Pull the brake drum approx-
imately 2 inches forward and push
back into position. Remove the wheel
outer bearing and pull off the brake
drum.

INSTALLATION

1. Make sure that the grease on
the spindle is clean and is adequate.

2. Place the brake drum over the
spindle and into position. With the
larger diameter of the wheel bearing
pointing out, place the bearing over
the spindle and push into position,
followed by the washer and retaining
nut.

3. Adjust the wheel bearing, and
install the dust cap, wheel and hub
cap.

4. Adjust the brake.

BRAKE CYUNDER
PARKING BRAKE LEVER, _Sccmmmuuus
RETAINING CUP

SECONDARY BRAKE™S
SHOE AND UINING

PARKING BRAKE CASLE .u; BRAKE

FIG. B—Front and Rear Brakes

ANCHOR PIN

|
ADJUSTING SCR

REAR BRAKE DRUM
REMOVAL AND INSTALLATION

REMOVAL

1. Raise the car so that the wheel
is clear of the floor. Back off the
brake shoe adjustment,

2. Remove the hub cap and wheel.
Remove the two Tinnerman nuts and
pull off the brake drum.

INSTALLATION

1. Place the drum over the brake
assembly and into position. Install the
two Tinnerman nuts and tighten se-
curefy.

2, Install the wheel and adjust the
brake as outlined in this section.

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 @ total indicator runout of
over 0.005 inch should be turned
down. Remove only enough stock to
eliminate the scores and true up the
drum. The refinished diameter must
not exceed 0,060 inch oversize,

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 op-
posite drum on the same axle should
also be cut down to the same size.

RETRACTING

S RETRACTING g
PRIMARY BRAKE SHOE SPRING P
N AND LINING ; %
{

PARKING BRAKE
LINK SFRING

PARKING
BRAXE LINK

HOLD DOWN
SPRINGS

ADJUSTING
SCREW SPRING

ADJUSTING
SCREW = FRONT OF CAR ——

Tool—-2035.N

FIG. 5—Retmdmg Spring Removal

BRAKE SHOE AND
ADJUSTING SCREW REMOVAL
AND INSTALLATION

CLEANING AND INSPECTION

1. Remove the wheel and drum.
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,
If the lining is worn to within %32
inch of the rivet heads or if the shoes
are damaged, they must be replaced,
Replace any lining that has been oil
saturated. If any of the brake lining
requires replacing, replacement must
be made in sets of two—both front
or both rear wheels.

4. Inspect remaining brake parts
and replace any that are worn or
damaged.

PRIMARY BRAKE
SHOE AND LINING

H1126-8
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FIG. 7—Retracting Spring
Installation

5. Inspect the brake drums and, if
necessary, refinish as outlined in this
section.

REMOVAL

1. With the wheel and drum re-
moved, install a clamp over the ends
of the brake cylinder.

2. Disconnect the brake shoe re-
tracting springs (Fig. 5) and hold
down springs (Fig. 6).

On the rear brakes, disconnect the
secondary brake shoe from the park-
ing brake lever by removing the re-
taining clip (Fig. 6). Remove the
parking brake lever link and spring
from between the lever and the pri-
mary shoe, then remove the brake
shoes from the carrier plate.

Do not press the brake pedal
down with the brake drums removed.

3. Remove the adjusting screw
spring and the adjusting screw as-
sembly, and separate the brake shoes.

INSTALLATION

1. Apply a light coating of Ford
high-temperature grease to the brake
shoe-to-carrier plate contact points
and on the threaded portion of the
adjusting screw. Thread the adjusting
screw onto the nut.

2, Position the brake shoes so that
the secondary shoe will be at the rear
when placed in its proper position
against the carrier plate,

3, Insert the brake adjusting screw
(Fig. 6) between the lower ends of
the brake shoes so that the star wheel
will be directly opposite the carrier
plate adjusting hole. Install the spring
at the lower end of the shoes.

4. Place the shoe assembly in posi-
tion against the carrier plate with the
upper end of the shoes in line with the
anchor pins, and the brake cylinder
links in their appropriate slots in the

shoes. Secure the assembly with the
hold-down springs,

On rear brakes, engage the secon-
dary shoe with the pin on the park-
ing brake lever and secure with the
retaining clip (Fig. 6). Install the
parking brake link and spring be-
tween the lever and the primary shoe.

5. Place the anchor pin plate
over the anchor pin. Install the pri-
mary shoe retracting spring followed
by the secondary shoe retracting
spring (Fig. 7).

6. Remove the brake cylinder
clamps and wipe any dust off the
front wheel spindle. Apply a coating
of wheel bearing grease to the
spindle.

7. Install the wheel and drum.
Bleed and adjust the brakes as out-
lined in this section,

BRAKE SHOE RELINING

Brake linings that are worn to
within 142 inch of the rivet head or
have been saturated with grease or oil
should be replaced. Worn linings
can score the brake drum, When any
lining requires replacement, it should
be replaced in sets of two — both
front or both rear wheels.

Inspect brake shoes for distortion,
cracks, or looseness, If this condi-
tion exists, the shoe should be dis-
carded, Do not repair a defective
brake shoe,

1. Wash the brake shoes thorough-
ly in a clean solvent. Remove all
burrs or rough spots from the shoe.

2. Check the inside diameter of
the brake drum, If the drum is less
than 0.030 inch oversize, standard
lining may be installed.

3. Position the new lining on the
shoe. Insert and secure the rivets at
the center holes. Install the remaining
rivets. Install all parts supplied in the
kit, Ford replacement linings are
ground, and no further grinding is
required when the original brake
drum diameter is maintained.

4. Check the clearance between
the lining and shoe. The lining must
seat tightly against the shoe with not
more than 0.005 inch clearance be-
tween any two rivets,

BRAKE CYLINDER REPLACEMENT
REMOVAL

1. With the wheel in a raised po-
sition, remove the wheel and drum,

2. Place a clamp over the ends of
the brake cylinder.

3. Remove the brake shoe assem-
bly following steps previously out-
lined 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, disengage
the hose from the bracket, then un-
screw the entire hose assembly from
the front brake cylinder.

At a rear cylinder, unscrew the
pipe fitting that connects the tube to
the cylinder.

5. Remove the two cylinder re-
taining screws at the back side of
the carrier plate, and remove the
cylinder.

INSTALLATION

1. Place the brake cylinder into
position against the carrier plate and
secure with two screws and lock
washers,

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-
taining clip, and connect the brake
tube to the hose with the pipe fitting
nut. Tighten the nut with Milbar
tool 1112-144 until the tool “clicks”
at 12 ft, lbs,

On a rear cylinder, connect the
tube to the cylinder by tightening
the pipe fitting to the cylinder,
Tighten with Milbar tool 1112-144
until the tool “clicks" at 12 ft. Ibs,

3. Install the links in the ends of
the brake cylinder, and install the
shoe and lining assemblies as out-
lined in this section.

4. Install the brake drum and
wheel as outlined in this section.

5. Bleed and adjust the brakes as
outlined in Section 2.

BRAKE CYLINDER OVERHAUL

The cylinder does not have to be
removed from the carrier plate for
disassembly, inspection, or overhaul.
However, if the inspection reveals
severe scoring or damage, the cylin-
der must be removed for replace-
ment,
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CYLINDER

REAR BRAKE CYLINDER

FIG. 8—Front and Rear Brake Cylinders

DISASSEMBLY
1. Remove the rubber boots (Fig.
8). Remove the pistons, cups, and re-
turn spring from the cylinder bore.
2. Remove the bleeder screw.

INSPECTION

1. Wash all parts in clean dena-
tured alcohol and dry with com-
pressed air.

2. Check all internal parts for
excessive wear or damage. If any
internal part requires replacing, =ll
should be replaced.

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

H1129-A

4. Check to be sure the bleeder
hole is open,

ASSEMBLY

1. Apply a coating of heavy-duty
brake fluid to all internal parts,

2. Thread the bleeder screw into
the cylinder and tighten securely.

3, Insert the return spring, cups
and pistons (Fig. 8) in their respective
positions in the cylinder bore. 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 assem-
blies and the brake cylinder as out-
lined in this section. On the rear
wheels, disconnect the parking brake
lever.

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 T60K-4234-A and
T50T-100-A, then remove the car-
rier plate.

If the front carrier plate is being
replaced, remove the four 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
axie housing flange, Insert the axle
shaft into the housing so that the
splines engage the differential side
gear with the bearing retainer sliding
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 shoes and the
brake cylinder as outlined in this
section,

3. Connect the brake line to the
brake wheel cylinder, then install the
wheel and brake drum.

4. Adjust the brake shoes as out-
lined in Section 2.
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E] BRAKE ADJUSTMENTS

BRAKE SHOE ADJUSTMENT

The rear brake shoes should be ad-
justed before the parking brake link-
age is adjusted. However, in most
cases, the rear brake shoe adjustment
(given in Part 10-1) will also provide
satisfactory parking brake action.

PARKING BRAKE CABLE
ADJUSTMENT

Check the parking brake cables

FIG. 1—Parking Brake Linkage

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

1. Pull up the handle until the
third notch is engaged.

2. Loosen the locknut on the
equalizer rod (Fig. 1), and then turn
the nut in front of the equalizer
several turns forward.

EQUALIZER ROD

3. Turn the locknut forward
aguinst the equalizer until the cables
are just tight enough to stop forward
rotation of the wheels.

4. When the cables are properly
adjusted, tighten both nuts against
the equalizer.

5. Release the handle.

——t ——
; P
"PARKING BRAKE HANDLE
EQUALIZER LEVER
| \BRAKE HANDLE CABLE
H1135.A
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El PARKING BRAKE REPAIR

PARKING BRAKE HANDLE
ASSEMBLY

REMOVAL

1. Remove the two screws that
hold the handle bracket on the in-
strument panel.

2. Remove the two nuts and lock
washers that secure the control to
the dash panel.

3. Remove the clevis pin that se-
cures the pulley to the control handle
assembly,

4. Disengage the locking rod and
remove the ball on the cable from
the slot in the control assembly,

INSTALLATION

1. Disengage the locking rod and
connect the ball end of the cable to
the slot on the control assembly.

2. Assemble the pulley to the con-
trol handle and the clevis pin.

3. Position the assembly against
the dash panel and instrument panel.
Secure the assembly to the instrument
panel with the two screws.

4. From the engine compartment
side, install the two lock washers and
the retaining nuts on the studs on the
control assembly.

PARKING BRAKE EQUALIZER
TO HANDLE CABLE

REMOVAL

1. Remove the two screws that re-
tain the cable clamp to the dash
panel.

2. Remove the parking brake
handle assembly.

3. Disengage the locking rod and
remove the ball on the cable from
the slot in the control assembly.

4. Push the cable down through
the hole in the dash panel.

5. From the underside of the car,
remove the cable and housing from
the holes in the left front side mem-
ber.

6. Remove the horseshoe-type clip
and remove the cable from the hole
in the frame crossmember.

7. Loosen the adjusting nut on the
equalizer bar and remove the cable.

INSTALLATION

1. Attach the rear of the cable to
the equalizer bar.

2. Thread the forward end of the
cable and housing through the two
holes in the left front side member.

3. Insert the cable and housing
through the hole in the dash panel.

4. Disengage the locking rod and
connect the ball end of the cable to
the slot in the control assembly.

5. Install the two screws that re-
tain the cable clamp to the dash panel
and tighten.

6. Install the parking brake handle,

7. Adjust the parking brake at 3
notches to stop the forward rotation
of the rear wheels.

8. Release the handle.

PARKING BRAKE EQUALIZER
TO REAR WHEEL CABLE
REMOVAL

1. Disconnect the parking brake
equalizer rod from the equalizer
lever.

2. Remove the cotter pins from
the cable guide brackets on the floor
pan.

3. Remove the parking brake
cable and housing from the clamp
type brackets.

4. Back off the adjustments on the
rear brake shoes.

5. Remove both rear hub caps,
wheel and tire assemblies, and the
rear brake drums,

6. Disconnect the parking brake
housings from the carrier plates.

7. Disconnect the parking brake
cable from the brake shoe lever, and
remove the cable and housing from
the car,

8. Remove the cable equalizer and
the equalizer rod from the parking
brake cable.

INSTALLATION

1. Install the cable equalizer and
the equalizer rod on the cable.

2. Install the ends of the cable
through the holes in the carrier
plates and connect to the brake shoe
levers.

3. Install the rear drums, wheel
and tire assemblies, and hub caps.

4. Install the cable and housing
in the clamp type brackets,

5. Install the cable in the guide
brackets on the floor pan and insert
the cotter pins.

6. Attach the parking brake equal-
izer rod to the equalizer lever.

7. Adjust the rear brake shoes,
and then adjust the equalizer rod to
3 notches to stop the forward rota-
tion of the rear wheels.

8. Release the handle.
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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
replacing any of the wires in the
circuit.

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 (Y4 of one
tenth) volt within the ranges of 13 to
16 volts, and that ammeters be accu-

Seetion Page
| Generating System Trouble
Diagnosis ...eciviiiiaas 11-2
GENERAT'NG SYSTEM 2 Generator Tests . ........ 11-3
3 Generator Repair ....... 11-5
AND BATTERY 4 Generator Regulator . .... 117
S BallerY .« s 0 v erasvsiaseos 11-9
L s #18 Block-Red Stripe 16
= A

GENERATOR

FIG. 1—Generating System Schematic

rate to 1 ampere between 30 and 40
amperes and between 50 and 60 am-
peres. All meters should be calibrated

#10 Yellow-Black Stripe

218 Block-White Stripe

BATTERY TERMINAL
OF STARTER RELAY

Z10 Black ! REGULATOR
TO OTHER

CIRCUITS

once a year and the date of calibra-
tion should be stamped on the meter
face.

n GENERATING SYSTEM TROUBLE DIAGNOSIS

If a batlery has failed, is low in
charge, or requires water frequently,
good service demands that the reason

for the condition be found.
Possible causes of these conditions
are listed in the diagnosis guide. Fol-

low through the complete procedure
in order to make certain that all pos-
sible causes have been checked,

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. Generator belt worn, or loose
and slipping over the generator pulley,

2. Battery in such poor condition
that it will not hold or take a charge,

3. 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 11-9).

Replace the battery if the test indi-
cates it is worn out or under capacity,
If the battery capacity is normal, pro-
ceed as follows:

TEST GENERATOR OUTPUT

Test the generator output to deter-
mine if the generator is at fault, If the
output is normal or greater than the
rating of the generator, proceed with
a generator regulator test under the
heading Test Generator Regulator, If
the output is low, proceed as follows:

CONTINUED ON NEXT PAGE
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GENERATING SYSTEM TROUBLE DIAGNOSIS GUIDE (Continued)

BATTERY LOW IN CHARGE
(Continued)

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
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. Re-
move the generator for repair.

TEST GENERATOR REGULATOR

If the generator output is normal,
test the regulator to determine if it is
properly adjusted.

After checking all three 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,

RESISTANCE EXCESSIVE

If the resistance (voltage drop) is
greater than that specified for the car,
locate the trouble by performing
complete external circuit resistance
test (Page 11-9). Repair or replace
the defective part,

RESISTANCE NORMAL

If the resistance (voltage drop) is
equal 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.

HIGH CHARGING
RATE

Indications of this symptom are:

1. Generator, lights, fuses, or ra-
dio tubes burn out repeatedly.

2. Battery requires too frequent
refilling.

3. The ignition contacts are
burned.

To determine the possible cause of
the high charging rate, check the
following items:

1. Make certain that all connec-
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 (Group 17).

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.

E] GENERATOR TESTS

The generating system is a negative
(—) ground system. Output is con-
trolled by a regulator which is con-
nected between the armature and
fleld, The field is grounded internally
(Fig. 1).

The armature shaft is supported by
permanently-lubricated ball bearings
which fit into the end plates. The
shaft is keyed to an integral pulley
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and cooling-fan assembly. The pulley
is connected to the engine crankshaft
pulley with a belt. The generator
mounting is shown in Fig, 2.

To obtain the most accurate gen-
erator test readings, the ammeters
and voltmeters should register the ex-
pected readings in the middle range
of the meter scale.

If the generator and regulator test-

ing meters are combined into one
unit, follow the manufacturer’s oper-
ating instructions.

GENERATOR OUTPUT TEST

When a generator output test is
conducted off the car, a gener-
ator-regulator test bench must be
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FIG. 2—Generator Mounting

used. In this case, the generator is
placed on the test bench and driven
by a motor. Follow the procedure
given by the manufacturer,

To test the output of the generator
on the car, proceed as follows (Fig. 3).

Disconnect the regulator armature
and field wires at the generator. Con-
nect & jumper wire from the gener-
ator armature terminal to the gener-
ator field terminal and the positive
lead of a 0-50 ammeter to the gener-
ator armature terminzl, Start the en-
gine and while it is idling, connect
the ammeter negative lead to the
positive terminal of the battery, Run
the engine at 1500 rpm, and read the
current output on the ammeter, The
generator output should reach or ex-
ceed 25 amperes.

Disconnect the test leads as soon
as the test is completed to prevent
overheating the generator, and then
stop the engine.

ARMATURE TESTS
Checking the armature for open,

e | AMMETER
»’ Aun’ltt
L@ |

POSITIVE

t
|
|
|

NEGA"VE

Sl L W
" 10 REGUIATOR
1076-A

BATTERY
FIG. 3—Generator Output Test

short, or grounded circuit must be
done off the car.

OPEN CIRCUIT TEST

An open circuit in the armature
can sometimes be detected by ex-
amining the commutator for evidence
of burning. The spot burned on the
commutator is caused by an arc
formed every time the commutator
segment connected 1o the open circuit
passes under a brush,

SHORT CIRCUIT TEST

To test the armature for a short
circuit in the windings, a “growler”
must be used as shown in Fig. 4.
Rotate the armature siowly, When the
shorted winding is under the steel
strip, it will cause the strip to vibrate.

STRIP WILL VIBRATE WHEN SHORTED COIL
\ IS DIRECTLY UNDER IT

Steel Strip

GENERATOR
ARMATURE

"'Growler"

J1006-8

FIG. 4—Growler Test for Shorted
Armature

GROUNDED CIRCUIT TESTY

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
armature windings are grounded to
the frame,

JUMPER WIRE

y DO NOT TOUCH
| TEST LEADS TO
BEARING
SURFACES

A CONNECT TO
ARMATURE CORE

VOLTMETER  VOLTMETER -
NEGATIVE POSITIVE

LEAD LEAD  J1007-A
FIG. 5—Armature Grounded
Circuit Test

FIELD TESTS

Only two tests are necessary for
checking the field, Both open and
short circuits can be tested in one
operation, The second test is for a
grounded circuit,

OPEN OR SHORT CIRCUIT TEST
Disconnect the ficld lead from the
generator terminal. Connect & 0-5
ammeter from the battery to the field
terminal as shown in Fig. 6. The nor-
mal current draw, as indicated by the
ammeter should be 1.5 to 1.6 am-
peres. If there is little or no current
flow, the field has a high resistance or
is open. A current flow, considerably
higher than that specified above, in-
dicates shorted or grounded turns.

“'GND"

~— AMMETER  AMMETER
| NEGATIVE  POSITIVE GENERATOR
LEAD LEAD 1077-A

FIG. G—Field Open Circuit Test

GROUNDED CIRCUIT TEST

Remove the ground terminal stud
from the generator frame. Make the
voltmeter and battery connections as
shown in Fig. 7. If the voltmeter in-
dicates any voltage, the field coils are
grounded. Be sure that the ground
terminal stud is not touching the

honsing.

REMOVE GROUND

TERMINAL SCREW 2 hior AN

VOLTMETER
POSITIVE LEAD

VOLTMETER NEGATIVE LEAD J1009-A

FIG. 7—Field Grounded Circuit
Test
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a GENERATOR REPAIR

The complete disassembly proce-
dure is given in “Generator Over-
haul," However, armature replace-
ment, commutator turning and un-
dercutting, bearing replacement, and
brush replacement can be accom-
plished after removal without com-
pletely disassembling the generator.
A disassembled view of the generator
is shown in Fig. 8.

GENERATOR REMOVAL AND
INSTALLATION

1. Disconnect the armature, field,
and ground wires at the generator
terminals.

2. Remove the adjustment arm to
generator bolt, the generator belt,
and the two pivot bolis from the
mounting bracket. Then remove the
generator (Fig. 2).

3, To install the generator, clean
the mating surfaces of the generator
frame and mounting bracket,

4. Install the generator in the
bracket with the two pivot bolts and
lockwashers (Fig. 2).

5, Install the generator belt, and
the adjustment arm to generator bolt.
Adjust the belt tension and tighten all
bolts securely.

6, Connect the armature, field,
and ground leads on the generator
terminals. Start the engine and check
the generator operation.

OVERHAUL

Use the following procedures for
generator overhaul.

FRONT END
PLATE

A

PULLEY RETAINER

NUT
LOCKWASHER

FIG. B—Disassembled Generator

DISASSEMBLY

1. Remove the two 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
the front end plate. Remove the
brushes from the brush end plate.

2. Clamp the armature in a vise
equipped with soft jaws, and remove
the retaining nut, lockwasher, pulley,
and woodruff 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. Remove
the bearing stop ring and remove the
bearing from the front end plate.

4. Remove the dust shield. Re-
move the field and ground terminal
screws from the generator frame, and
unscrew the field pole shoe screws as
shown in Fig. 9.

5. Slide the pole shoes and field

windings out of the frame, and sepa-
rate the windings and shoes,

CLEANING AND INSPECTION

1. Wash all parts except the arma-
ture, field coils, and ball bearings in
solvent and dry the parts thoroughly.

2. Wipe off the armature and
field windings, the commutator, and
the armature shaft.

3. Check the condition of the bear-
ings. If the ball bearings are worn or

have lost their lubricant, they must
be replaced.

4. Check the armature windings

RELD COILS

HOLD Toof IN SLOT

IN SCREW RECESS

FIG. 9—Pole Shoe Screw Removal

J1011-A

for worn insulation, overheating, and
unsoldered 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.
Check the current draw with a 12
volt supply, if the current draw is
not within specifications, replace the
field winding. Resolder any connec-
tions as required.

7. Replace the armature or the
field coils if the insulation is worn, or
if an open, short, or grounded circuit
is indicated.

8. Check the commutator for run-
out and uneven or scored surfaces.
Turn down the commutator and
undercut the mica if necessary,

9. Inspect the brush end plate for
cracks, poor insulation or loose rivets,
Replace the end plate if it is cracked
or if the positive brush insulation is
broken or cracked. Tighten any loose
brush holder rivets,

BRUSH END-PLATE GROUP
A

"ARM" TERMINAL SCREW

\

THROUGH-BOLT

w0 IecE

ARMATURE INSULATOR, WASHERS

AND NUT

"GRD" TERMINAL NUTS

“ARM" TERMINAL
INSULATOR, WASHERS
AND NUTS

AND WASHERS

Jio10-8
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10. Check the brush spring ten-
sion, If the tension is not within spec-
ifications, replace the springs.

ASSEMBLY

1. Install the ficld 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.

3. Install the ground terminal
screw, washer, and nut in the frame.

4. Install the field terminal screw,
insulators, washer, and nut in the
frame,

5. Insert new brushes in the brush
holders and seat them (Fig. 11). In-
stall the armature terminal screw and
insulators, and install the ground
brush screw,

6. Move the brushes back in the
holders until the brush springs ride
against the side of the brushes to re-
tain them in the retracted position.

7. Install the bearing in the front
end plate and insert the bearing stop
ring,

8. Siide the plate on the armature
shaft (with the snap ring toward the
armature windings), and install the
woodruff key, pulley, lockwasher,
and retaining nut.

9. Install the armature and front
end plate assembly in the frame, loca-
ting the dowel in the frame groove.

10, Install the brush end plate
(aligning the locating boss and frame
groove), and install the through bolts
with lockwashers,

11. Use a piece of stiff wire with
a hooked end to reach through the
ventilating slots, and position the
brush springs on top of the brushes.
Install the dust shield.

POLARIZING GENERATORS

Normally, it is only necessary to
polarize & 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 vehicle, disconnect
the field wire and the battery wire
from the regulator. With the engine
turned off, momentarily connect the
two wires together.

Do not polarize a generator by any
method that applies battery voltage
to the field terminal of the regulator,
such as shorting from the battery
terminal to the field terminal of the
regulator, or by connecting a jumper
wire directly from the battery to the
generator field terminal. 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 two through boits
and the brush end plate. Slide the
armature and front end plate assem-
bly out of the frame.

2. Clamp the armature in a vise
equipped with soft jaws, and remove
the retaining nut, lockwasher, pulley,
and woodruff key.

3. Remove any burrs or scratches
from the keyway or shaft, and slide
the front end plate off the shaft.

4. Install the front end plate on
the new armature,

5, Install the woodruff key, pulley,
lockwasher, 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 springs ride against the
side of the brushes, to retain them in
the retracted position.

8. Install the end plate (aligning
the dowel and the frame slot). Install
the through bolts with lockwashers.,

9. Use a piece of stiff wire with a
hooked end to reach through the ven-
tilating slots, and position the brush
springs on top of the brushes.

COMMUTATOR TURNING

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, and undercut it

BRUSH REPLACEMENT

Replace the generator brushes when
they are worn to s inch. Always
change both brushes when replace-
ment is required. If the brush wear
has been excessive, check the condi-
tion of the commutator, and turn it
down if necessary.

ROTATE ARMATURE
SHAFTS ON
BEARING SURFACES [

J1012-A

FIG. 10—Commutator Runout
Check

1. Remove the two through bolts
from the generator frame.

2. Remove the brush end plate and
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 from
the brush end plate. Repair or re-
place the insulation between the brush
holders and end plate and the arma-
ture terminal and end plate if it is
worn or cracked, Clean the commu-
tator with sand paper.

5. Make sure that the new brushes
slide freely in the brush holders. Seat
the new brushes by sanding as shown
in Fig. 11.

6. Retract the brushes until the
brush springs ride against the side of
the brushes, to retain them in the re-
tracted position.

7. Install the armature and front
end plate assembly and the brush
end plate {(aligning the dowel and lo-
cating boss and the frame slots).

8. Install the through bolts with
lockwashers.

9. Use a piece of stiff wire with a
hooked end to reach through the
ventilating slots and position the
brush springs on top of the brushes.

USE Sondpaper ONLY
CUT STRIP SLGHTLY
WIDER THAN BRUSH

DIRECTION L s
OF ARMATURE ROTATION J1014-A

FIG. 11—Generator Brush Seating
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] GENERATOR REGULATOR
OPERATION trol over the generating system, and e
also to compensate for seasonal tem- T56(-10505-A

The generator regulator is com-
posed of three control units mounted
as an assembly (Fig. 12). Each unit
has a set of contact points and an
energizing coil for operating the
points, and each of the units per-
forms a separate function to main-
tain control of the generator.

CUTOUT RELAY

When the engine is not operating,
the contact points on the cutout relay
(Fig, 12), are held open by spring
tension, At approximately 12 volts,
the coils are energized sufficiently to
overcome the spring tension and close
the cutout points connecting the gen-
erator 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
voltage limiter thus protects the bat-
tery, lights, ignition system ete. from
high voltage when the system load
demand is low,

CURRENT LIMITER RELAY

The current limiter relay protects
the generator armature windings by
limiting the maximum amount of cur-
rent 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. The
current limiter thus protects the gen-
erator when the system load demand
1s high.

TEMPERATURE COMPENSATION

The generator regulator has been
designed to exercise automatic con-

CUTOUT RELAY

LIMITER J1015.A

FIG. 12—Generator Regulator

perature changes. In cold weather a
higher voltage output is required to
handle the lead. In warm weather,
the voltage must be reduced to avoid
over charging the battery. The tem-
perature compensation is built into
the regulator unit by making the ar-
mature hinge of bi-metal. The tem-
perature sensitivity of the bi-metal
causes the regulator voltage setting
to change according to temperature,
Therefore, it is necessary to estab-
lish a “normal” or stabilized regula-
tor operating temperature to coincide
with the specified voltage setting of
14.6 to 15.4 volts. The standard am-
bient air temperature established for
this setting is 70 to 80” Fahrenheit.
The regulator temperature for this or
any setting, is defined as the tempera-
ture of the regulator after %2 hour of
operation in the car or, after the regu-
lator has been heated until it becomes
stabilized.

For correct voltage regulation ad-
justment, first be sure that the reg-
ulator has reached “Normal” oper-
ating temperature as defined above;
then make the voltage adjustment set-
ting to coincide with the prevailing,
ambient air temperature. The specifi-
cations section shows the proper volt-
age limits for varions ambient air
temperatures.

ON THE CAR

On the car, ambient air tempera-
ture will be the temperature of the en-
gine compartment air. To measure
the air temperature, first clip the
voltage regulator setting thermom-
eter onto the regulator cover (Fig.
13).

NEGATIVE LEAD

e —

J1017-A

FIG. 13—Voltage Regulator
Setting Thermometer

Run the engine to stabilize the
regulator. The engine fan will cause
the air in the engine compartment to
circulate past the regulator until the
regulator has stabilized at the am-
bient air temperature, After the reg-
ulator and thermometer have stabi-
lized, the thermometer will show the
voltage setting at which the regula-
tor 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 voltage reg-
ulator setting thermometer onto the
regulator cover (Fig. 13). Mount a
small fan on the regulator test bench
about 12 to 15 inches from the reg-
ulator. Operate the fan and the reg-
ulator to stabilize the regulator. The
fan will provide sufficient air flow to
ensure stabilization of the regulator
at the temperature indicated by the

POSITIVE LEAD

VOLTMETER

l”—

G
=

GENERATOR

FIELD RHEOSTAT

= BATTERY

FIG. 14 —Regulator Test Schematic
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CARBON PILE RHEOSTAY VOLTMETER
SET CONNECT CONNECT
CARBON PILE ) AMMETER NEGATIVE LEAD AMMETER POSITIVE LEAD
TO MAXIMUM ' d TO 1% OHM RESISTOR 10 REGULATOR
RESISTANCE ] BATTERY TERMINAL
™ . =
CONNECT ONE < 2N CONNECT
CARBON PILE LEAD , — VOLTMETER
10 GROUND~_\\  conneat " g POSITIVE LEAD
\7© GROUND TO ARMATURE
\ \ 1% OHM RESISTOR TERMINAL
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=’ N/ FIELD RHEOSTAT =" {
e\ _ . s
% Dpie < -
/ \ Al REMOVE BATTERY LEAD
= ‘ FROM REGULATOR
REMOVE LEAD FROM FIELD TERMINAL ON & \‘j
SATIERY REGULATOR AND CONNECT FIELD =

FIG. 15—Regulator Test Connections

thermometer. After stabilization, the
thermometer will show the voltage
setting at which the regulator should
be operating.

REGULATOR AND CIRCUIT
TESTS

~ The four tests presented here are
outlined for on-the-car operation and
should be conducted in the sequence
indicated. Be sure that the regulator
is at “normal” operating temperature
(equivalent to the temperature after
30 minutes of operation on the vehi-
cle with 10 ampere load). Connect
the test equipment as shown in Fig.
14 or 15.

Always be careful when making
any test connections to the regulator,

i / RHEOSTAT CL®S TO LEAD AND TERMINAL 1©

NEG, LEAD
r—-( : )—4;4: w VOLTMETER
voumera_L G ~A

FIELD

so as not to short the battery lead or
terminal to the regulator field term-
inal, To do so will burn the regulator
contacts. Disconnect a battery cable
while making these connections.

CUTOUT TEST

Start the engine and run it at ap-
proximately 1500 rpm. Decrease the
resistance in the field circuit, and the
voltage output of the generator, in-
dicated by the voltmeter, will in-
crease until the cutout closes, The
cutout 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
cutout relay. This operation should
be repeated to accurately determine

GENERATOR

\ 1O GENERATOR ARMATURE
110198

the closing voltage of the cutout.

VOLYAGE LIMITER TEST

Reduce the resistance in the field
circuit to zero. The ammeter should
show an approximate 10 ampere load.
Read the voltage regulation on the
voltmeter scale. Speed the engine mo-
mentarily to see if the voltage re-
mains regulated.

CURRENT LIMITER TEST

Connect the carbon pile rheostat
across the 1Y% -ohm resistor, Fig. 14
or 15. With the engine speed at 1500
rpm, slowly decrease the resistance of
the rheostat until the voltmeter read-
ing drops to 13 volts, The ammeter
will indicate the setting of the current
limiter,

Remove all test leads except the

o*
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FIG. 16—Regulator External Circuit Test
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voltmeter leads, Install the battery
and field leads on the regulator ter-
minals. Run the engine at 1500 rpm,
and read the voltage regulation
(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, the
resistance values of the circuit have
been converted to voltage drop read-
ings for a current flow of 25 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
@) to check the generator to battery
circuit. 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 exact part of the circuit
wiring causing the trouble, by con-
tacting the negative lead to other
points of the circuit. Connect the
lead to the armature terminal of the
regulator (connections marked @),
The voltage drop should be less than
0.2 volt. Connect the lead to the
battery terminal of the regulator
(connections marked @), The volt-
age reading should be less than 0.4
volt. If both these readings are within

e~
ADJUSTING Am\’
11080-8

FIG. 17—Regulator Adjustment

limits, the excessive resistance is in
the regulator to battery wires or their
connections,

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

The adjustment of the regulator
must be checked with the regulator
at normal operating temperature,

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 LIMITER

Make a regulator voltage setting
test with the cover on. If the regula-
tor voltage is not within the limits

as shown in Group 17, for the am-
bient temperature involved, compute
the difference as a positive or nega-
tive correction, Remove the regula-
tor cover and make a new regula-
tor voltage limit test. Adjust the new
setting either up or down by the
amount of the correction just com-
puted. If the voltage is less than
that specified, increase the spring
tension by bending the adjusting
arm upward (Fig. 17), To decrease
the voltage, bend the adjusting arm
downward. Check the voltage setting
with the regulator cover replaced.

ADJUST CURRENT LIMITER

If the current limit on the regula-
tor is less than that specified, in-
crease the spring tension by bend-
ing the adjusting arm upward (Fig.
17). To decrease the current limit,
bend the adjusting arm downward.
Install the cover and check the
setting.

REGULATOR REPLACEMENT

Disconnect the battery ground
cable at the battery. Disconnect the
armature, field, and battery leads
at the regulator terminals. Remove
the mounting screws and the reg-
ulator. Always disconnect a battery
cable when working on the regulator
to prevent an accidental short cir-
cuit of the battery lead to ground.

To install the regulator, replace
it in position and install the mount-
ing screws. Mount the ground wire
terminal under the mounting screw
at the back of the regulator. Connect
the armature, field, battery, and radio
suppression condenser wires to the
regulator terminals. Connect the bat-
tery ground cable,

B sATTERY

BATTERY TESTS AND
CONCLUSIONS

If a battery has failed, is low in
charge or requires water frequently,
good service demands that the reason
for this condition be found.

Some battery test equipment com-
bines the necessary instruments and
controls in a single unit. Be sure to
follow the directions of the manu-
Iact_urer when using such combined
equipment,

Hydrogen and oxygen gases are
produced in the course of normal
battery operation. Flames or sparks

may cause this gas mixture to explode
if they are brought near the vent
openings of the battery, The sulphuric
acid in the battery electrolyte can
cause a serious burn if spilled on the
skin or spattered in the eyes. It
should be flushed away immediately
with large quantities of clear water.

BEFORE CHARGE TESTS

BATTERY CAPACITY TEST

A high-rate discharge tester in con-
junction with a voltmeter is used for
this test. 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, Figure 18
shows the entire Battery Capacity
Test in outline form,

1. Connect the high-rate dis-
charge tester and the appropriate
voltmeter to the battery terminals.

2. Adjust the discharge tester to
draw three times the ampere hour
rating of the battery. After 15 sec-
onds and with the battery still under
load, read the battery terminal volt-
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BATTERY CAPACITY TEST

ADJUST RESISTANCE UNTIL AMMETER READS 3 TIMES AMPERE-HOUR
RATING OF BATTERY. HOLD FOR 15 SECONDS AND NOTE VOLTAGE.

VOLTAGE IOVEI 925

ICHECK SPECIFIC GRAVITY. CHARGE BATTERY,
IF LOW, OTHERWISE BAITERY IS O.K,

VOLTAGE LESS THAN 9.25

FAST CHARGE FOR 3 MINUTES, TEST
INDIVIDUAL CELL VOLTAGE WHILE
CHARGING AT 30 AMPERES

CELL VOLTAGE EVEN,
WITHIN 0.1 VOLT

CHECK TOTAL BATTERY VOLTAGE,
CHARGER OPERATING AT 30 AMPERES

CELL VOLTAGE UNEVEN,
MORE THAN 0.1 VOLT

REPLACE BATTERY

TOTAL VOLTAGE
LESS THAN 15.5

TOTAL VOLTAGE
MORE THAN 15.5

CHARGE BATTERY

BATTERY SULPHATED—SLOW CHARGE MAY
SALVAGE. TEST AGAIN, AFTER CHARGE

FIG. 18—Battery Capacity Test Outline

age. The voltmeter clips must con-
tact the battery posts and not the
high rate discharge tester clips.
Unless this is done the actual bat-
tery terminal voltage will not be
indicated.

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
gravity if water has not been re-
cently added, and recharge if neces-
sary.

4. If the terminal voltage is below
9.25 volts, make a test charge on
the battery. When making a capac-
ity test in areas where consistent
zero temperatures occur, the ter-
minal test limit voltage should be in
creased from 9.25 volts to 9.65
volts,

Battery Test Charge. The condi-
tion of a discharged battery may be
tested by passing current through it.

1. Connect a fast charger to the
battery and charge the battery for

J1039-A

3 minutes at a rate of 30 amperes.

2. After 3 minutes of fast charge,
and with the fast charger still op-
erating, 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 0.1
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 Group
17). Always follow the fast charge
with sufficient slow charge to bring
the battery to a full charge.

§. If the total battery voltage was
over 15.5 volts, the battery is prob-
ably sulphated. Place the battery on
continued slow charge.

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

service, If the terminal voltage is be-
low 9.25 volts, replace the battery,

BATTERY CHARGE TESTS

Battery charge may be tested by
measuring the battery electrolyte
solution specific gravity (hydrom-
cter) or by measuring the voltage of
the battery cells on open circuit (no
current flow) with a battery charge
tester (open circuit voltage tester).

~ A discharged 12-volt battery can
freeze during cold weather. The
specifications section (Group 17),
shows the temperatures at which bat-
teries of various specific gravities will
begin to freeze.

BATTERY CHARGING

A battery that is not sulphated may
be charged by either a fast charging
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 speci-
fication section (Group 17), corre-
sponding to the specific gravity condi-
tion of the battery.

SLOW CHARGING

Always follow a fast charge with
a slow charge at 3 amperes for 12-
volt batteries of less than 70 ampere-
hour capacity. Batteries of 10 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 gravity
readings of all cells, taken at hourly
intervals, do not increase over a
3-hour period.
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The function of the starting sys- Jl'"IL | '
. 2 3 + M= ¢ "+ i | e
tem is to crank the engine at a high 1““ o l + urravl |
enough speed to permit it to start. = -
The system includes the starter mo-
TO GENERATOR REGULATOR TO GENERATOR REGULATOR

tor and drive, the battery, a remote
control starter switch, and heavy
circuit wiring.

A schematic diagram of the start-
ing circuit, shown in Fig. 1, illus-
trates the internal connections of the
starting system units.

Cars equipped with an automatic
transmission have a starter neutral
switch in the starter control circuit,
which prevents operation of the
starter if the selector lever is not in
the N (neutral) or P (park) position.

The automatic transmission starter
neutral switch adjustment procedure
is covered in Part 6-2, Section 2.

STARTER RELAY

STARTER

Red-Blue Siripe

- = AUTOMATIC
TRANSMISSION ONLY
STARTER NEUTRAL SWITCH
CLOSED WITH SELECTOR IN
N OR P POSITION

Red.8Biue Stripe
== =5TARTER SWITCH
(ON IGNITION SWITCH|

TO BATTERY TERMINAL OF
GENERATOR REGULATOR J1083.C

FIG. 1—Starting Circuit Schematic

STARTER RELAY

e e = AUTOMATIC
TRANSMISSION ONLY
STARTER NEUTRAL SWITCH

= =l — — STARTER SWITCH
[ON IGNITION SWITCH|

TO BATTERY TERMINAL OF
GENERATOR REGULATOR J1084-C

FIG. 2—Starting Circuit Test

E] STARTER TROUBLE DIAGNOSIS

If the engine cranks but will not
start, the trouble is in the engine
(fuel or ignition system) and not in
the starting system. If the engine will
not crank even with a booster bat-
tery connected, engine parts may be

STARTER TROUBLE DIAGNOSIS

seized or the starter may be faulty.
If the engine cranks but cannot be
started with a booster battery con-
nected, attempt to start it by push-
ing 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 transmission for
more than 12 miles, without raising
the rear wheels off the ground, or
disconnecting the driveshaft.

ENGINE WILL NOT
CRANK AND STARTER
RELAY DOES NOT CLICK

This symptom may be caused by
any one of the following:

1. The battery may be discharged.

2. The ignition switch, starter neu-

tral switch, or starter may be inopera-
tive.

contain high resistance.

3. The circuit may be open or

CONTINUED ON NEXT PAGE
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STARTER TROUBLE DIAGNOSIS GUIDE (Continued)

ENGINE WILL NOT
CRANK AND STARTER
RELAY DOES NOT CLICK
(Continued)

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.

CHECK STARTER RELAY

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, connec-
tion @), If the engine does not crank,
the starter relay is probably defective.

3. On cars with an automatic
transmission, if the engine cranks
in Step 2, connect a jumper lead
from the battery terminal of the
relay to the relay side of the neu-
tral switch (Fig. 2, connection ®). If
the engine does not crank, the wire or
a connection between the neutral
switch and the relay is loose or
broken.

4, On cars with an automatic
transmission, 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, connection
@). If the engine does not crank, the
neutral switch is out of adjustment
or defective.

5. If the engine cranks in the
preceding steps, connect the jumper
lead from the starter switch terminal
of the relay to the battery terminal
(vellow wire) on the generator regu-
lator (Fig. 2, connection @). Turn the
ignition switch to the start position,
If the engine does not crank, the wire
from the battery terminal of the relay
to the generator regulator is loose or
broken. If the engine does crank,
there are three possible defects:

The wire from the battery terminal
of the regulator to the ignition switch
is loose or broken,

The ignition switch starter ter-
minal is defective.

The wire from the starter switch
to the automatic transmission neu-
tral switch or to the starter relay is
loose or broken.

ENGINE WILL NOT CRANK
BUT STARTER RELAY
CLICKS

If the relay clicks when the ig-
nition switch is operated, connect
a heavy jumper from the relay bat-
tery terminal to the relay starter
motor terminal (Fig, 2, connection
@®). If the engine cranks, replace the
relay. If the engine does not crank,
observe the spark when connecting
and disconnecting 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 corrosion
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 cables, If the engine still will
not crank, the trouble is in the
starter motor, and it must be re-
paired or replaced.

CHECK ENGINE AND
STARTER DRIVE
If a heavy spark is obtained when

the jumper wire is connected, re-
move all the spark plugs, and at-
tempt to crank the engine with the
starting motor.

If the engine cranks with the
spark plugs removed, water has
probably leaked into the cylinders
causing a hydrostatic lock. The cyl-
inder heads must be removed, and
the cause of internal coolant leak-
age eliminated.

If the engine will not crank, rock
the car back and forth with the
transmission in high gear, or in
case of an automatic transmission
or if the car cannot be rocked, loosen
the starter mounting bolts to free the
starter pinion.

If the starter drive mechanism is
locked, remove the starter from the
engine, and cxamine the starter
drive pinion for burred or worn
teeth. Examine the teeth on the
fiywheel ring gear for burrs and
wear. Replace the pinion or the fly-
wheel ring gear if they are worn or
damaged.

If the starter drive mechanism is
not locked, remove the starter from
the engine, and perform the no-
load current test. The starter should
run freely, Compare the reading

CONTINUED ON NEXT PAGE
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STARTER TROUBLE DIAGNOSIS GUIDE (Continued)

ENGINE WILL NOT
CRANK BUT STARTER
RELAY CLICKS
(Continued)

obtained from the ammeter with
the no-load current draw specifica-
tion for the starter.

If the current reading and no-load
speed are below specifications, the
starter has high resistance and should
be repaired.

If the current reading is above
normal, and the starter is running
slower than it should at no load, it
is probably due to tight or defective
bearings, a bent shaft, or the arma-

ture rubbing the field poles. A
shorted coil in the starter also causes
the current reading to be high, Dis-
assemble the starter and determine
the cause, Repair if possible, or re-
place the starter.

If the no-load curreat reading of
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.

STARTER SPINS BUT DOES
NOT CRANK THE ENGINE

If the starter spins but will not
crank the engine, the starter drive
mechanism is worn or broken, or the

drive cngagement contacts have
failed.

Repair or replace the starter me-
chanism parts as required.

ENGINE CRANKS SLOWLY

Several causes may result in this
symptom:

1. The battery may be low in
charge.

2. There may be excessive resist-
ance in the starter circuit.

3. The starter may be faulty.

4. The engine may have excessive
friction.

CHECK BATTERY

Test the state of charge of the
battery. If the battery is discharged,
recharge 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
11-9), If the battery does not test as
having good capacity, make a Battery
Test Charge (page 11-10). Replace
the battery if the test indicates 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 ex-
ternal circuit voltage drop. The volt-
age drop will be either normal or
excessive.

VOLTAGE DROP (RESISTANCE)
EXCESSIVE

If the voltage drop (resistance) is
greater than that specified, locate
the exact part of the circuit with the
excessive resistance.

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
and tighten the cable connections.
Recheck the voltage drop. If it is
still excessive, replace the cable.

VOLTAGE 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 Jow
(normal 100-150 amperes), proceed
as follows:

Cranking Current Low. Remove
the starter from the engine, and
repair or replace.

Cranking Current Normal or
High, Test the starter current draw
at no-load. If the current draw is
above or below specifications, re-
move the starter from the engine
and repair or replace.

If the current draw &t no-load is
normal, the starter is not at fault
The engine has excessive friction,
and the cause must be determined.
Repair or replace faulty parts,
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E] 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 startér while it is
cranking the engine. The amount of
resistance in the starting circuit must
be kept to an absolute minimum to
provide maximum current for starter
operation. Loose connections, cor-
roded relay contacts, and partially
broken or undersize cables will result
in slower than normal cranking
speed, and may even prevent the
starter from cranking the engine.

The starter is a four-brush, series-
parallel wound unit, The circuit to
the starter is completed by means
of a relay controlled by a switch
which is part of the ignition switch,

The starter utilizes an integral
positive-engagement drive. When the
starter is not in use, one of the field
coils is connected directly to ground
through a set of contacts (Fig. 1).
When the starter is first connected to
the battery a large current flows
through the grounded field coil, actu-
ating a moveable pole shoe. The pole
shoe is attached to the starter drive
actuating lever and thus the drive is
forced into engagement with the fly-
wheel.

When the moveable pole shoe is
fully seated, it opens the field coil
grounding contacts and the starter is
then in normal operation, A holding
coil is used to maintain the moveable
pole shoe in the fully seated position,

11085-A

FIG. 3—starter Mounting

during the time that the starter is
turning the engine.

Figure 3 shows the starter mounted
on an engine,

Five different tests of the starter
and its circuit are described, Ar-
rangement of these tests is not in-
tended to indicate an order of pro-
cedure. The selection of the test to
be made is controlled by the circum-
stances encountered.

STARTER LOAD TEST

Connect the test equipment as
shown in Fig. 4. Be sure that no
current is flowing through the am-
meter and heavy-duty carbon pile
rheostat portion of the circuit (rheo-
stat at maximum resistance). Crank
the engine with the ignition OFF,
and determine the exact reading on
the voltmeter. This test is accom-
plished by disconnecting and ground-
ing 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.

CARBON PILE
RHEOSTAT

VOLTMETER

FIG. 4 —Starter Load Test

Jioss-s

Stop cranking the engine, and re-
duce the resistance of the carbon
pile until the voltmeter indicates the
same reading as that obtained while
the starter cranked the engine, The
ammeter will indicate the starter
current draw under load. This read-
ii)g should be a maximum of 150
amperes with the engine at normal
operating temperature,

STARTER NO-LOAD TEST

The starter no-load test will un-
cover such faults as open or shorted
windings, rubbing armature, and
bent armature shaft. The starter can
be tested, at no-load, either on the
engine or test bench.

ON ENGINE

With the engine idling, make the
ammeter connections as shown in
Fig, 5, The no-load current draw
on the ammeter should be 70 am-
peres maximum,

ON TEST BENCH

Connect the ammeter positive
lead to the battery positive terminal
and the ammeter negative lead to
the starter terminal. Connect a lead
from the battery negative terminal
to the starter ground. The starter
will run at no-load, and the current
draw indicated on the ammeter
should be 70 amperes maximum at
12 volts.

AMMETER

[

70 IGNITION || Z1rmme ||
SWITCH @

3

-
STARTER %3

BATTERY © J1087-8

FIG. 5—Starter No-Lood Test
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DISCONNECT
HOLWDING COIL

CONNECT TO
INSULATED BRUSH,
TO HOLDING COIL

NEGATIVE LEAD POSITIVE LEAD

J1095-A

FIG. 6—Field Open Circuit Test

ARMATURE AND FIELD OPEN
CIRCUIT TEST—ON TEST
BENCH

An open circuit armature may
sometimes be detected by examin-
ing the commutator for evidence of
burning, The spot burned on the
commutator is caused by an arc
formed every time the commutator
segment connected to the open-cir-
cuit winding passes under a brush.

An open circuit test of the field
can be made on the test bench by
connecting a voltmeter and battery
as shown in Fig, 6. If no voltmeter
reading is obtained, a coil is open.

DO NOT CONNECT

LEAD TO BEARING
SURFACE

; VOLTMETER
W NEGATIVE LEAD

\ VOLTMETER POSITIVE LEAD— %
TOUCH TO COMMUTATOR J1088-B

FIG. 7—Armature Grounded
Circuit Test

ARMATURE AND FIELD
GROUNDED CIRCUIT TEST—
ON TEST BENCH

This test will determine if the
winding insulation has failed, per-
mitting & conductor to touch the
frame or armature core,

To determine if the armature
windings are grounded, make the
connections as shown in Fig, 7. If
the voltmeter indicates any voltage,
the windings are grounded.

Grounded field windings can be
detected by making the connections
as shown in Fig. 8, If the voltmeter
indicates any voltage, the field wind-
ings are grounded,

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, 9.
Crank the engine with the ignition
OFF. This test is accomplished by
disconnecting 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.

JUMPER LEAD

: ;__6( KEEP BOTH FIELD
\ BRUSHES AWAY
|| FROM FRAME

INSERT INSULATOR
BETWEEN CONTACTS

VOLTMETER VOLTMETER
NEGATIVE POSITIVE
LEAD LEAD
FIG. 8—Field Grounded Circuit

Test

J1094-A

The voltage drop in the circuit
will be indicated by the voltmeter
(0 to 1 volt range). Maximum al-
lowable voltage drop should be:

1. With the voltmeter negative
lead connected to the starter terminal
and the positive lead connected to
the battery positive terminal (Fig 9,
connection @) .........un 0.5 volt.

2. With the voltmeter negative
lead connected to the battery ter-
minal of the starter relay and the
positive lead connected to the posi-
tive terminal of the battery (Fig. 9,
connection @) . ...viuuinn 0.1 volt.

3. With the voltmeter negative
lead connected to the starter ter-
minal of the starter relay and the
positive lead connected to the posi-
tive terminal of the battery (Fig. 9,
connection @) ........00. 0.3 volt.

4. With the voltmeter negative
lead connected to the negative ter-
minal of the battery and the posi-
tive lead connected to the engine
ground (Fig. 9, connection ® ...0.1
voit.

FIG. 9—Starter Circuit Test
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E]l 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. The ar-
mature replacement, commutator
turning, and brush replacement are
procedures which eliminate the steps
in disassembly that de not apply to
these particular operations,

STARTER REPLACEMENT

1. Disconnect the starter cable at
the starter terminal, remove the fly-
wheel housing to starter retaining
screws. Remove the starter assembly
and the rubber dust ring.

2, Position the rubber dust ring
on the flywheel housing,

3. Position the starter assembly to
the flywheel housing, and start the
starter retaining screws. On a car
with an automatic transmission, the
transmission dipstick tube bracket is
mounted under the starter side
mounting bolt. Snug all bolts, then
tighten to specifications, tightening
the middle bolt first. Connect the
starter cable.

STARTER OVERHAUL

Use the following procedure when
it becomes necessary to completely
overhaul the starter. Figure 10 illus-
trates the starter completely disas-
sembled.

DISASSEMBLY

1. Loosen the brush cover band
retaining screw and remove the

ARMATURE

STARTER DRIVE h [
ACTUATING LEVER

FIG. 10—Starter Disassembled

brush cover band and the starter
drive actuating lever cover,

2. Remove the through bolts,
starter drive gear housing, and the
starter drive actuating lever return
spring.

3. Remove the pivot pin retain-
ing the starter gear actuating lever
and remove the lever.

4. Remove the armature,

5. Remove and discard the spring
clip retaining the starter drive gear to
the end of the armature shaft, and re-
move the starter drive gear assembly.

6. Remove the commutator
brushes from the brush holders and
remove the brush end plate.

7. Remove the two screws retain-
ing the ground brushes to the frame.

8. On the field coil that operates
the starter drive gear actuating lever,
bend the tab up on the field retainer
and remove the field coil retainer.

9. Remove the three coil retain-
ing screws, using tool 10044-A and
an arbor press (Fig. 11). The arbor
press prevents the wrench from
slipping out of the screw. Unsolder
the field coil leads from the terminal
screw, and remove the pole shoes and
coils from the frame.

10. Remove the starter terminal
nut, washer, insulator, and terminal
from the starter frame. Remove any
excess solder from the terminal slot.

CLEANING AND INSPECTION

1. Wipe the field coils, armature,
armature shaft, and drive with a

STARTER FRAME

DRIVE GEAR

HOUSING
STARTER
DRIVE

A

ACTUATING LEVER

RETURN SPRING  FETAINING
cup

J108%9.4A

clean cloth. Wash all other parts in
solvent and dry the parts,

2, Check the field coils for con-
tinuity. Check the armature for
grounds and open circuits.

3. Check the commutator runout
(Fig. 12) and, if necessary, turn down
the commutator.

4, Inspect the armature shaft and
bearings for scoring and excessive

wear.

USE Arbor Press TO HOWD

Tool-10044-A Tool IN SCREW SOCKET

IN SCREW SOCKET

FIG. 11—Pole Shoe Screw
Removal

J1059-8

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.

ASSEMBLY

1. Install the starter terminal, in-
sulator, washers, and retaining nut
in the frame (Fig, 13). Be sure to
position the slot in the screw perpen-
dicular to the frame end surface.

2. Position the coils and pole
pieces, with the coil leads in the
terminal screw slot, and then install
the retaining screws. As the pole shoe
screws are tightened, strike the frame
several sharp blows with a soft-faced
hammer to seat and align the pole
shoes, then stake the screws,

3. Install the solenoid coil retainer
and bend the tabs to retain the coil
to the frame.

4. Solder the field coil to the
starter terminal. Use a 300 watt iron,

5. Check for continuity and
grounds in the assembled coils.
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Check

6. Solder the two brushes to the
field coils.

7. Position the ground brushes to
the starter frame and install the re-
taining screws.

8. Position the starter brush end
plate to the frame, with the end plate
boss in the frame slot.

9. Install the starter motor drive
gear assembly to the armature shaft
and install a new retaining spring clip.

10. Position the fiber thrust washer
on the commutator end of the arma-
ture shaft and position in the starter
frame.

11. Position the drive gear actu-
acting lever to the frame and install
the pivot pin.

12. Position the starter drive ac-
tuating lever return spring and the
drive gear housing to the frame and
install the through bolts, Do not
pinch the brush leads between the
brush plate and the frame,

13. Install the brushes in the
brush holders. Be sure to center the
brush springs on the brushes.

14. Position the drive gear actuat-
ing lever cover on the starter and
install the brush cover band, Tighten
the band retaining screw.

15, Check the starter no-load am-
perage draw,

ARMATURE REPLACEMENT

1. Loosen the brush cover band
retaining screw and remove the brush
cover band and the starter drive
actuating lever cover (Fig, 10),

2. Remove the through bolts,
starter drive gear housing, and the
starter drive actuating lever return
spring.

3. Remove the pivot pin retain-

ing the starter gear actuating lever
and remove the lever,

4. Remove the armature, If it is
necessary to remove the starter drive
gear assembly, remove the spring
clip from the end of the armature
shaft and remove the assembly.

5. Replace the starter drive gear
assembly and retaining clip, if re-
moved.

6. Before installing the armature,
remove the brushes from their hold-
ers.

7. Install the washer on the com-
mutator end of the armature shaft
and install the armature.

8. Position the starter gear actu-
ating lever to the frame and drive
gear assembly and install the re-
taining pivot pin.

9. Position the starter drive ac-
tuating lever return spring, starter
drive gear housing, and brush plate
to the starter frame, and then in-
stall the through bolts.

10. Place the brushes in their
holders, and center the brush springs
on the brushes,

11. Position the actuating lever
cover and brush cover band, and
then tighten the retaining screw.

COMMUTATOR TURNING

Check the commutator run-out as
shown in Fig. 12, If the surface of
the commutator is rough or more than
0.002 inch out-of-round, turn it down.

GROUND BRUSH

STARTER DRIVE
ACTUATING COIL "¢
AND HOLDING

J1092-8

FIG. 13—Field Coil Assembly

BRUSH REPLACEMENT

Replace the starter brushes when
they are worn to half size. Always
install a complete set of new brushes.

1. Loosen and remove the brush
cover band and starter drive actu-
ating lever cover.

2. Remove the two through bolts
from the starter frame.

3. Remove the drive gear hous-
ing, and the actuating lever return
spring.

4. Remove the starter drive ac-
tuating lever pivot retaining pin and
lever, and remove the armature.

5. Remove the brushes from the
brush holders and remove the brush
end plate.

6. Remove the ground brush re-
taining screws from the frame and
remove the brushes (cut the ground
brush nearest the starter terminal)
from the terminal block.

7. Unsolder the brush leads from
the field coils.

8. Clean and inspect the starter
motor.

9. Replace the brush end plate if
the insulation between the field
holder brush and the end plate is
cracked or broken.

10. Solder the new field brushes
to the field coils. Use a 300 watt iron.

11. Install the ground brush leads
to the frame with the retaining
SCrews,

12. Clean the commutator with
#00 or #000 sandpaper,

13. Position the brush end plate
to the starter frame, with the end
plate boss in the frame slot.

14, Position the fiber washer on
the commutator end of the armature
shaft and install the armature in the
starter frame.

15, Install the drive gear actuat-
ing lever to the starter with the pivot
pin.

16. Position the return spring on
the actuating lever and the drive
gear housing to the starter frame,
Install the through bolts,

17. Install the commutator
brushes in the brush holders, Center
the brush springs on the brushes,

18. Position the actuating lever

cover and install the brush cover
band.
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STARTER DRIVE

The starter drive is shown in
Fig. 14.

REPLACEMENT

1. Loosen and remove the brush
cover band and the starter drive
actuating lever cover,

2. Loosen the through bolts
enough to allow removal of the
drive gear housing and the starter
drive actuating lever return spring.

3. Remove the pivot pin retain-
ing the starter drive actuating lever
and remove the lever.

FIG. 14—starter Drive

4. Remove the drive gear retain-
ing spring clip from the end of the
armature shaft and remove the drive

gear assembly.

5. Install the drive gear assembly
on the armature shaft and install
the retaining clip.

6. Position the starter gear actu-
ating lever on the starter frame
and install the retaining pivot pin.
Be sure the actuating lever properly
engages the starter drive assembly.

7. Position the starter drive actu-
ating return spring and drive gear
housing to the starter frame, and
then tighten the through bolts,

8. Position the starter drive ac-
tuating lever cover and brush cover
band on the starter. Tighten the
brush cover band retaining screw.
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Bl TROUBLE DIAGNOSIS

Problems of the lighting, horn,
turn indicator and instrument 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

circumstances and experience will
dictate which items to check first.

LIGHT TROUBLE DIAGNOSIS GUIDE

ALL HEADLIGHTS DO
NOT LIGHT

1. Loose battery cable,

2. Loose or broken wire from the
battery to the headlight switch

(Fig. 1).
3. Defective headlight switch.
4. Disconnected or broken wire

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 volt-
age regulator (Part 11-1).

INDIVIDUAL LIGHTS DO
NOT LIGHT

1. Burned out bulb,

2. Loose or broken wires to the
bulb.

LIGHTS BURN OUT
REPEATEDLY

1. Loose or corroded electrical
connections.,

2. Excessive vibration.

3. Improperly adjusted or defec-
tive generator voltage regulator (Part
11-1).

TURN INDICATOR TROUBLE DIAGNOSIS GUIDE

TURN INDICATOR LIGHTS
INOPERATIVE

1. Burned out fuse.

2. Loose or broken wire from igni-
tion switch to flasher.

3. Defective flasher,

4. Loose or broken wire from
flasher to turn indicator switch,

5. Defective turn indicator switch.,

6. Broken or loose wires from
switch to lights.

7. Burned out bulbs, or loose
sockets.

TURN INDICATOR LIGHTS
OPERATE INCORRECTLY

1. Burned out bulb,

2. Loose or broken wires from
switch to light.

3, Defective indicator switch.
4. Defective fiasher.

TURN INDICATOR
CANCELS IMPROPERLY

1. Cam improperly positioned on
steering wheel hub.

2. Coil spring on switch plate as-
sembly loose or weak.
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HORN TROUBLE DIAGNOSIS GUIDE

HORNS DO NOT SOUND

1. Loose connection at the horn
button contact.

2. Open wire (blue-yellow band) to
the horn button.

3. Open wire (black-yellow band)
to the horn relay.
4. Inoperative relay.

S, Horns defective or out of ad-
justment.

ONE HORN FAILS
TO OPERATE

1. Broken or loose wire from the
relay to the horn,

2. Horn defective or out of adjust-
ment,

HORNS OPERATE
CONTINUQUSLY

1. Shorted wire to the horn button.
2. Shorted relay.

INSTRUMENT TROUBLE DIAGNOSIS GUIDE

OIL PRESSURE 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 12-11).

CHARGE INDICATOR
LIGHT INOPERATIVE

1. Burned out bulb.

2. Loose or broken wires from the
light to the armature terminz! of the
voltage regulator or to the ignition

terminal of the ignition switch,

3. Wire from the regulator to the
generator, or the generator brushes
not making contact,

FUEL GAUGE ERRATIC
OR INOPERATIVE

1. Loose or broken wire from the
constant voltage regulator to the fuel
gauge.

2. Defective fuel gauge (page 12-
9).

3. Loose or broken wire from the

fuel gauge to the fuel tank sending
unit,

4. Defective fuel
unit (page 12-9).

tank sending

5. Poor ground between the fuel
tank and body.

TEMPERATURE GAUGE
ERRATIC OR INOPERATIVE

1. Loose or broken wire from the
constant voltage regulator to the tem-
perature gauge.

2. Defective
(page 12-10).

temperature gauge

3. Loose or broken wire from the
temperature sending unit to the tem-
perature gauge,

4. Defective temperature sending
unit (page 12-10),

BOTH FUEL AND
TEMPERATURE GAUGES
ERRATIC OR INOPERATIVE

1. Loose or corroded constant volt-
age regulator ground.

2. Defective constant voltage regu-
lator (page 12-9),

3. Broken or loose wire from or to
the constant voltage regulator,

4. Defective ignition switch.

E] LIGHTING SYSTEM

The lighting system uses two num-
ber “2" type headlights, one on each
fender. Figure 1 shows the wiring
diagram for the exterior lights. See
Group 17 Specifications for a com-
plete electrical wiring diagram.

HEADLIGHT ALIGNMENT

All headlight adjustments 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.

The headlights are adjusted using
the low beam.

To align the headlights by means
of a wall screen, select a level portion
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10 MAIN Yallow light, remove the retaining screws,
WIRING ASSEMBLY Guon—Y;ﬂow Stripe lens, and gasket. The bulb is the
; RIGHT ' G;W-Y-“w smu ~ UGHT SWITCH m double contact bayonet-type for use
PARKING SIGNAL | [RADIOw, w’&b[’._ﬁ Ly with the turn indicator. After the
1 B padND b JE‘ Vs, @ bulb is replaced, the gasket, lens, and
= L sh;.h-;:d o =} -L:’}:"“Id : = retaining screws are then replaced.
N Do HEATERW” B o i -
s Blue-Bod Siripe | TAIL AND STOP LIGHT AND LICENSE
= A @ = = PLATE LIGHT
LEFT N, = .- /s‘rop UGHT __@ The tail and stop light is shown
PARKING c\ - \woldSon M A Swiich icowe  disassembled in Fig. 5.
reon-Blac UGH . . . "
@ Ste 1 @- Orange-Blve Stripe The license plate light is shown dis-
s o O |Bloe-Red " feBlack assembled in Fig. 6. The bulb and
"1 AN ﬁg’;‘}'s Groen D Stripe oo Sy S socket assembly snaps into the bezel
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= ~ TURN SIGNAL = Z
Red-Black o SWITCH i into the bumper.
LEFT = u: e “G”REAR' INTERIOR LIGHTS
HEADLIGHT CONTROL A A :
SWITCH K1186.8 The dome light is a plastic unit,

FIG. 1—Exterior and Instrument Panel Light Circuit

of the shop floor. Lay out the floor
and wall as shown in Fig, 2.

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,” Fig. 3) to the 20-inch
reference line obtained by sighting
over the uprights. Then draw the
headlight vertical centerlines on the
screen (dimension “A," Fig. 3). Draw
two lines 2 inches to the right of each
vertical centerline. Place the car in
position and turn the headlights on
low beam.

Each headlight is adjusted by
means of two screws located under
the headlight trim ring as shown in
Fig. 4. Adjust each headlight beam
as shown in Fig. 3.

Always bring each beam into final
position by turning the adjusting
screws clockwise so that the head-
light will be held against the tension
springs when the operation is com-
pleted.

BULBE REPLACEMENT

HEADLIGHTS

Remove the retaining screws and
headlight trim ring. Loosen the retain-

ing ring screws (Fig. 4), rotate the
retaining ring counterclockwise, and
remove the ring. The headlight bulb
may now be pulled forward far
enough to disconnect the wiring as-
sembly plug.

Plug in the new bulb, and place it
in position, making sure that the lo-
cating tabs are placed in the position-
ing slots. Install the retaining ring,
rotating it clockwise under the
screws, and tighten the screws. Place
the trim ring into position, and re-
place the mounting screws.

PARKING LIGHT
To replace the bulb in the parking

ESTABLISH 20*

HORIZONTAL
LINE ON

WALL

QULD BE, WITH VEHICLE IN POSITION

PLACE WHERE CENTERLINE OF REAR AXLE
WOULD BE. WITH VEHICLE IN POSITION

FIG. 2—Floor and Wall Layout

CENTERUNE OF FRONT
_ SURFACE OF HEADLIGHT 3ULB

PLACE WHERE CENTERUNE OF FRONT AXLE

which is held to the roof by two
screws, Remove the dome light lens
retaining screws, lens, and then re-
move the bulb.

INSTRUMENT LIGHTS

The instrumen! panel light bulbs
can be replaced by pulling out the in-
dividual light sockets from the rear
of the panel.

SWITCHES

Before removing any switch, dis-
connect a battery cable from one of
the battery terminals.

HEADLIGHT AND BEAM SELECTOR
SWITCH TESTS

The following test may be made to
determine whether a headlight switch
or a beam selector switch is defective.

ESTABLISH VERTICAL CENTERLINE ON WALL

POINTS, ARRIVED AT BY SIGHTING OVER 20"

UPRIGHTS, REPRESENT THE 20" HEIGHT
REGARDLESS OF ACTUAL
DISTANCE FROM FLOOR

20" HIGH,
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HEADLIGHTS 25 FEET

FROM WALL k—owmsnon o —
¢ OF LEFT ¢ OF RIGHT
HEADLUIGHT ——- HEADUGHT ———
— f— 2*
+
LINE OF ADJUSTMENT ol
AND HORIZONTAL
q OF HEADLIGHTS l
2’ le— ¢ OF VEHICLE 20" LINE
USE HEADLIGHT LOW BEAM
K1191-C

FIG. 3—Headlight Wall Screen

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
band 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 defec-
tive. Substitute a known good switch
for the suspected switch to determine
whether the switch or the wiring is
at fault,

VERTICAL ADJUSTING SCREW

~ ? SN—
HORIZONTAL ADJUSTING SCREW

FIG. 4—Headlight Adjustment

PARKING LIGHT RETAINING SCREWS

HEADLIGHT SWITCH

1. Remove the light switch control
knob and shaft by pressing the knob
release button (Fig. 7), on the switch
housing with the knob in the full ON
position. Pull the knob out of the
switch.

2. Remove the switch bezel nut,
using tool 17470-N-51, and remove
the switch from the rear of the in-
strument panel,

3. Disconnect the fuse panel from
the switch (Fig. 7).

4. Plug the fuse panel to the light
switch.

5. Position the light switch assem-
bly to the instrument panel and in-
stall the switch retaining nut.

6. Install the light switch knob.

7. Check the operation of the
switch.,

HEADLIGHT RETAINING RING SCREWS

K1089-8

K1184-A

FIG. 5—Taillight and Stop Light

HEADLIGHT BEAM CONTROL SWITCH

Lay the floor mat back from the
area of the switch, and remove the
mounting screws. Disconnect the wire
terminal block from the switch.

To install the switch, connect the
terminal block to the switch, and
mount the switch to the floor. Replace
the floor mat.

STOP LIGHT SWITCH

Disconnect the wires at the bullet
connectors, and unscrew the switch
from the master cylinder (Fig. 8).

DOME LIGHT SWITCH

The dome light switch is a part of
the headlight switch. It is actuated
by rotating the switch control knob
to the maximum counterclockwise
position. The dome light and head-
light switch is replaced as a unit, The
dome light circuit diagram is shown
in Fig. 9.
IGNITION SWITCH AND
LOCK CYLINDER

1. Disconnect the negative cable
from the battery.

a— SOCKET ASSEMBLY

4@.;50\5

K1169-8

FIG. B—License Plate Light
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TURN SIGNAL
AND
BACK-UP LIGHT
TERMINAL,
Orange-Yellow

Stripe
14 AMPERE

= 15 AMPERE FUSE

Stripe CLOCK TERMINAL,

HEATER TERMINAL

Brown 1 AMPERE FUSE
14 AMPERE FUSE Bive-Block Stripe
FIG. 7—Headlight Switch

2. Turn the ignition key to the ac-
cessory position. Slightly depress the
pin shown in Fig. 10, turn the key
counterclockwise, and pull the key
and lock cylinder out of the switch as-
sembly. If only the lock cylinder is
to be replaced, proceed to step 9.

3. Press in on the rear of the
switch and rotate the switch ¥4 turn
counterclockwise (as viewed from the
terminal end). Remove the bezel,
switch and spacer.

4. Remove the nut from the back
of the ignition switch. Remove the
accessory and gauge feed wires from
the accessory terminal of the switch.
Pull off the insulated plug from the
rear of the switch.

S. If a new ignition switch is to
be installed, insert a screwdriver into
the lock opening of the ignition
switch and turn the slot in the switch
to a full counterclockwise position,

6. Connect the insulated plug with
wires to the back of the ignition
switch. Position the accessory and
gauge wires onto the ignition switch
stud and install the retaining nut.

" PARK, REAR AND DOME UGHT,

Yellow-Green Stripe

Black-Blue Stripe
Red-Yellow Stripe
Block-Yellow Stripe
Blve-Red Stripe

Block

X1083-B

7. Position the retainer on the
switch with the open face away from
the switch,

8. Place the switch and spacer to
the switch opening and press the
switch toward the instrument panel
and install the bezel.

9. 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 lock and key in

FIG. 8—Stop Light Switch

DOME LAMP
Block—Blue Stripe
DOME LAMP SWITCH
(IN LIGHT SWITCH)
Gresn—Yaollow Strij
-BATTERY TERMINAL 2 |5 AMP. FUSE
OF UGHT SWITCH
Yeollow
SPUCE IN MAIN
WIRING ASSEMBLY K1197.8

FIG. 9—Dome Light Diagram

the ignition switch, depress the pin
slightly (Fig. 10), and turn the key
counterclockwise. Push the lock cyl-
inder into the switch., Turn the key
to check the lock cylinder operation.

10. Connect the battery cable and
check the ignition switch operation.

CIRCUIT BREAKER
AND FUSES

A combination headlight switch,
dome light switch, and circuit breaker

is used (Fig. 7). The circuit breaker
protects the headlight circuit.

The fuse panel, mounted under
the headlight switch, contains the
following fuses: parking, rear and
dome light fuse, radio, turn indicator,
and heater fuses.

RELEASE-PIN HOLE K1176-A

FIG. 10—ignition Switch Removal
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HORNS, WINDSHIELD WIPERS, AND TURN INDICATOR

HORNS

A pair of tuned horns is controlied
by means of a relay. The horn but-
ton closes the relay contacts, com-
pleting the circuit to the-horns. One
of the horns has a high-pitched tone;
the other has a low-pitched tone,

TEST AND ADJUSTMENT

The only test necessary on the
horns is for current draw, The cur-
rent adjustment also adjusts the tone
of the horn.

Current Draw Test. Connect a
voltmeter and ammeter to the horn
and to 2 voltage supply as shown in
Fig. 11. The normal current draw
for the horns at 12 volts is 10.0-11.0
umperes.

POSITIVE NEGATIVE LEAD

HORN'

+
FIG. 11—Horn Current Draw Test

JUMPER WIRE

Adjustment. Tone and current are
adjusted by changing the contact ten-
sion (Fig. 12). Connect the horn as
shown in Fig. 11. Turn the self Jock-
ing tone-adjusting nut until the cur-
rent is within the limits for the horn
being adjusted, Replace the cover and
recheck the current draw.

REPLACEMENT

The horns are mounted on each
side of the engine compartment di-
rectly behind the radiator deflectors.
Disconnect the horn wire at the ter-
minal. Remove the horn mounting
bracket to horn retaining screws and
remove the horn,

To install, mount the horp in posi-
tion, then attach the horn wire to the
horn terminal.

HORN RING

The horn ring is assembled to the
steering wheel. The horn ring contact
makes connection with the horn re-
lay wire by means of a sliding con-
tact mounted on the end of the steer-

ing column. When the horn ring is
depressed, the horn ring contact
makes connection with ground.

HORN BUTTON CONTACT

Removal

1. Disconnect the blue-yellow
stripe band horn wire under the in-
strument panel, to the left of the
steering column.

2. Press down evenly on the horn
button or ring and turn counter-
clockwise until it lifts out from the
steering wheel.

3. Remove the horn button and
spring.

4. Mark the steering wheel posi-
tion to the steering column, Remove
the steering wheel retaining nut and
remove the steering wheel.

5. Remove the turn indicator
lever, remove the turn indicator
mechanism retaining screws (Fig.
13), and lift the mechanism to one
side.

6. Remove the screw retaining the
horn button contact and pull the con-
tact and wire from the steering
column,

Installation

1. Install the horn contact wire
through the steering column and in-
stall the retaining screw,

2. Position the turn indicator
mechanism in place and install the
retaining screws,

3. Install the turn indicator lever.

4. Install the steering wheel and
retaining nut.

5. Install the horn button spring
and button.

6. Connect the blue-yellow stripe
band horn wire under the instrument
panel.

CURRENT
ADJUSTING

K1019.A
FIG. 12—Hom Adjustment

HORN
CONTACT

_/ GEARSHIFT
Ja
SWITCH RETAINING SCREWS  K1203-A

FIG. 13—Hom Button Contact

WINDSHIELD WIPERS

WIPER MOTOR REPLACEMENT

1. Disconnect the vacuum hose at
the wiper motor.

2. Loosen the control cable retain-
ing screw at the wiper motor, and
remove the control cable from the
motor.

3. Remove the wiper motor to
mounting bracket retaining bolts and
remove the motor from the car.

4, Install the wiper motor to the
mounting bracket with the retaining
bolts.

5. Connect, adjust, and tighten
the wiper control cable at the wiper
motor.

6. Connect the vacuum hose at the
wiper motor. Start the engine and
check the wiper operation.

WINDSHIELD WIPER CONTROL
REPLACEMENT

1. Disconnect a battery cable at
the battery.

2. Loosen the wiper control knob
set screw and remove the knob,

3. Remove the wiper control to in-
strument panel retaining nut, using
tool 17470-N51,

4. Loosen the control cable retain-
ing screw at the wiper. Disconnect
and remove the wiper control assem-
bly.

5. Insert the control cable through
the retaining bracket and connect to
the wiper motor. Adjust the control
cable and tighten the retaining screw.

6. Install the wiper control to the
instrument panel with the retaining
nut,
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7. Install the wiper control knob
and tighten the set screw,

8. Connect the battery. Start the
engine and check the wiper control
operation,

WIPER PIVOT SHAFT AND LINKAGE
ASSEMBLY REPLACEMENT

1. Remove the windshield wiper
blade and arm assembly.

2. Remove the pivot shaft assem-
bly retaining nut, bezel, and gasket.

3. Remove the pivot shaft actuat-
ing link to the wiper motor retaining
clip. Remove the link and pivot shaft
assembly,

4. Position the link and pivot shaft
assembly to the cowl and wiper mo-
tor. Install the link to the wiper with
the retaining clip.

5. Install the pivot shaft assembly
to the cowl and install the gasket,
bezel, and retaining nut.

6. Install the wiper and arm as-
sembly, then check the pivot shaft
operation.

TURN INDICATOR

The turn indicator wiring diagram
is shown in Fig. 14.

TURN INDICATOR SWITCH AND WIRE

Removal

1. Disconnect the horn wire and
the turn indicator switch wires under
the instrument panel at the steering
column. Slide the insulator tube from
the steering column and wires.

2. Remove the horn button and
spring,

3. Mark the steering wheel posi-
tion on the steering column. Remove
the steering wheel retaining nut and
remove the steering wheel.

4. Unscrew and remove the turn
indicator lever.

5. Remove the turn indicator
switch to steering column retaining
screws and pull the switch away from
the steering column flange (Fig. 13).

PILOT LIGHT

FI8 White-Bloe
Strl
L pe

PARKING /
~

SWITCH
POSITION FOR
RIGHT TURN

FIG. 14—Tum Indicator Diagram

6. Remove the steering column
flange retaining nuts. The bolts will
fall into the steering column upper
hub,

7. Remove the turn indicator
switch, steering column flange,
sleeve, and wiring assembly from the
steering column,

8. Remove the two bolts that fell
into the steering column upper hub.

9. Remove the steering column
flange from the turn indicator switch
assembly,

Installation

1. Route the turn indicator switch
wiring through the hole in the steer-
ing column flange, down the steering
column, and out the hole in the steer-
ing column under the instrument
panel.

2. Position the steering column

#18 Green—White
Stripe /
TO STOP UGHT
SWITCH

Lo
T

STOP UGHT

#18 Orange-Blus Stripe

Strips
£18 Bive
T0
FUSE
FLASHER PANEL

#18 Green-Oronge Stripe

STOP LIGHT

;L SWITCH
POSITION FOR
T LEFT TURN

flange retaining bolts to the under-
side of the flange and start the retain-
ing nuts. Position the steering column
flange to the steering column.

3. Tighten the steering column
flange to steering column retaining
nuts,

4. Position the turn indicator
switch to the steering column flange
and install the retaining screws.

5. Install the turn indicator lever.

6. Position the steering column
flange sleeve and sleeve spring.

7. Install the steering wheel and
retaining nut.

8. Install the horn button and
spring.

9. Slide the insulator over the
turn indicator and horn button wires
and connect the wires.

10. Check the turn indicator and
horn operation.

] INSTRUMENTS

This section contains information
on operating principles and tests of
the various units in the instrument
cluster assembly. A circuit diagram
showing the connections of the
gauges is shown in Fig. 15,

The instrument cluster (Fig. 16)

includes a charge indicator light,
fuel gauge, temperature gauge, oil
pressure indicator light and speed-
ometer, A gauge voltage regulator
maintains a constant voltage supply
to the fuel gauge and temperature
gauge circuits, All of the instruments

are electrically operated except the
speedometer.

It is not necessary to remove the
entire instrument cluster in order to
remove the individual instruments, as
the instruments are mounted on the
outer surface of the cluster. To re-
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move any instrument, remove the
cluster lens retaining screws and re-
move the lens, Remove the instru-
ment retaining screws, pull the instru-
ment away from the panel and
disconnect the wires or cables.

FUEL GAUGE AND
TEMPERATURE GAUGE

The constant voltage regulator
(Fig. 17) used with the fuel and tem-
perature gauges maintains an average
value of 5.0 volts at the gauge ter-
minals. The regulator is temperature
compensated for all expected am-
bient (surrounding air) tempera-
tures.

If the fuel gauge indicates improp-
erly and at the same time the tem-
perature gauge indicates improperly
and in the same direction, the con-
stant voltage regulator could be de-
fective, as it supplies both gauges.

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 volt-
age regulator is defective, or there is
a short to ground between the voltage
regulator and the gauges.

Replacement
1. Disconnect the speedometer ca-

CONSTANT FUEL
VOLTAGE
REGUIATOR ~ CouoE Yollow-White
FUEL TANK
Black-Green  SENDING UNIT
Stripe
TEMPERATURE
@ INDICATOR
TEMPERATURE =/ Red-White
GAUGE o1 pressure

INDICATOR LIGHT
OIL PRESSURE
INDICATOR

CHARGE  White-Red
INDICATOR LGHT e

TO ARM. TERMINAL

OF GEN.
REGULATOR
SPUCE IN MAIN
WRING HARNESS
K1189.8

FIG. 15—instrument Gauge Circuit

Red-White Black-Green
p Stripe

INSTRUMENT PANEL
UGHT

Bloefed TURN UGHT  Black-Green
2 FLASHER

. Stripe
.4

0/ TURN SIGNAL
INDICATOR

INDICATOR

TEMPERATURE INDICA
UGE UGHT ICATOR

FIG. 16—Instrument Panel Wiring

ble from the speedometer. Remove
the instrument cluster mounting
screws and lay the cluster on the
steering column. It may be necessary
to remove the wiring harness from its
left mounting clip in order to ac-
complish this,

2. Disconnect the plug-on type
wire connectors at the constant volt-
age regulator,

3. Loosen the regulator retaining
screw and remove the regulator,

4. Install the constant voltage
regulator in place with the retaining
screw.

5. Connect the wires to the regu-
lator and check the operation of the
gauges,

6. Install the cluster in the instru-
ment panel, and install the speedom-
eter cable.

FUEL GAUGE

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.
The remote register unit pointer is
controlied by a bimetallic arm and
heating coil. The sending unit is a
rheostat that varies its resistance de-
pending on the amount of fuel in the
tank. The fuel gauge circuit is shown
in Fig. 18,

Fuel Gauge Unit Test. Place the
ignition switch in the off position, and
connect the terminals of two, series
connected, flashlight celis to the gauge
terminals. The 3 volts should cause
the gauge to read approximately full
scale.

If the gauge unit is inaccurate or
does not indicate, replace it with a
new unit.

Fuel Gauge Unit Replacement
1. Disconnect the battery cable.

7

HIGH BEAM OIL PRESSURE Orange-Yellow
LIGHY Stripe

K1193.8

Remove the instrument cluster bezel,
lens, and cluster mask from the in-
strument cluster housing (Fig. 19).

2. Disconnect the fuel gauge re-
taining screws and pull the fuel gauge
away from the cluster. Disconnect
the wires and remove the fuel gauge.

3. Position the fuel gauge to the
instrument cluster and connect the
wires.

4. Install the fuel gauge with the
retaining screws.

5. Install the cluster mask, lens,
and bezel with the retaining screws.

Fuel Sending Unit Test. The send-
ing unit can be tested by first making
@ gauge unit test to determine the
accuracy of the instrument panel
gauge.

If the gauge unit is inaccurate or
does not indicate, replace it with a
new unit, If the gauge unit still indi-
cates improperly or is erratic in its
operation, the sending unit or wiring
to the sending unit is faulty. Repair
the wiring or replace the sending unit.

BIMETALLIC HEATING
ARM AND COlL
HEATING COIL GROUND

VOLTAGE SUPPLY

INPUT TERMINAL  ¢1026-A

FIG. 17—Gauge Voltage Regulator
and Circuit '
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Fuel Sending Unit Replacement

1. Remove the drain plug and
drain the fuel into a suitable con-
tainer.,

2. Disconnect the fuel gauge send-
ing unit wire at the sending unit.

3. Loosen the hose clamp and dis-
connect the tank line at the sending
unit.

4. Turn the sendirg unit retaining
ring counterclockwise and remove
the unit, retaining ring, and mounting
gasket.

5. Clean the fuel gauge sending
unit mounting surface at the fuel
tank.

6. Position the sending unit and
mounting gasket to the fuel tank and
secure with the retaining ring,

7. Connect the sending unit wire
and fuel tank line.

8. Install the drain plug and fill the
tank with the fuel removed.

9. Check the fuel gauge operation
and check for leaks.

TEMPERATURE GAUGE

The temperature indicator consists
of a sending unit (Fig. 20) mounted in
the cylinder head, and a remote regis-
ter unit, (temperature gauge) mounted
on the instrument panel (Fig. 19).
The principle of operation is similar
to the fuel gauge except that the re-
sistance of the sending unit is varied
by engine temperature. The tempera-
ture gauge circuit is shown in Fig. 21.

Temperature Gauge Test. Perform
the same test as that described for
the fuel gauge. The temperature
gauge pointer should read approxi-
mately full scale, This test will deter-
mine the accuracy of the instrument
panel gauge unit.

Temperature Gauge Replacement

1. Disconnect the battery cable.
Remove the instrument cluster bezel,
lens, and cluster mask from the in-
strument panel (Fig. 19).

2. Remove the temperature gauge
retaining screws, pull the temperature
gauge from the cluster, disconnect the
wires, and remove the temperature
gauge,

3. Position the temperature gauge
assembly to the instrument cluster
and connect the wires.

4. Install the temperature gauge
to the instrument cluster with the re-
taining screws.

5. Install the cluster mask, lens,
and bezel with the retaining screws.

GAUGE UNIT

HEATING COlL

BIMETALLIC
ARM
VOLTAGE 3
REGULATOR—=] 1
TO IGNITION
SWITCH

| 1O OTHER GAUGES

RESISTANCE WIRE

FIG. 18—Fuel Gauge Circuit

Connect the battery cable,

Temperature Sending Unit Test.

The sending unit can be tested by
first making a temperature gauge test
to check the accuracy of the gauge.
Start the engine and allow it to warm
up to normal temperature. If no read-
ing is indicated on the gauge, check
the sending unit to gauge wire by re-
moving the wire from the sending
unit and momentarily grounding the
wire. If the gauge still does not indi-
cate, the wire is defective, Repair or
replace the wire. If the gauge now in-
dicates, the sending unit is faulty.

FIG. 19—instrument Cluster

Temperature Sending Unit
Replacement

1. Disconnect the temperature
sending unit wire at the sending unit,
and relieve any pressure in the cool-
ing system by loosening the radiator
cap,

2. Prepare the new temperature
sending unit for installation by apply-
ing a small amount of water resistant
sealer to the threads.

3. Remove the temperature send-
ing unit from the cylinder head and
immediately install the new tempera-
ture sending unit,

4. Connect the wire to the tem-
perature sending unit.

5. Start the engine and check the
sending unit operation.

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.

SPEEDOMETER TESTS

To test the odometer accuracy,
drive the car over a ‘“measured
mile.” Speedometer accuracy can be
checked by comparing the speed-
ometer in question against one known
to be accurate, while two cars are
moving at the same speed, or by tim-
ing the car on a “measured mile.”

Most cases of speedometer inac-
curacy are due to a change to non-
standard tire sizes without changing
the speedometer drive gear ratio.

GENERATOR UGHT
.

K1190-8



PART 12-1-LIGHTING SYSTEM, HORN, AND INSTRUMENTS

COIL TEMPERATURE SENDING UNIT

K1194-A

FIG. 20—0il Pressure Switch and
Temperature Sending Unit
Refer to the specifications section for

the proper gears to use for various
rear axle and tire size combinations.

OlL PRESSURE SWITCH

SPEEDOMETER REPLACEMENT

1. Disconnect the cable housing at
the speedometer head.

2. Remove the igstrument cluster
bezel retaining screws and lift the
bezel, lens, and cluster mask plate
from the cluster housing (Fig. 19).

3. Remove the speedometer as-
sembly retaining screws and lift the
§peedometer from the cluster hous-
ing,

4. Position the speedometer as-
sembly to the cluster housing and
install the retaining screws.

5. Position the cluster mask plate
to the cluster housing. Clean and
position the instrument cluster lens
in the bezel.

6. Install the instrument cluster
bezel and lens to the cluster housing,

7. Connect the speedometer cable
housing to the speedometer assembly,

SPEEDOMETER CABLE REPLACEMENTY

1. Disconnect the speedometer
cable housing at the speedometer.

2. Pull the speedometer cable out
of the housing.

If the speedometer cable is broken,
it will be necessary to disconnect the
cable housing from the transmission
to remove the lower broken section.

3. Lubricate the new cable with
cable lubricant B5A-19581-A. (Do
not over lubricate.) Insert the cable in
the cable housing, and twist it slightly
to make sure that the squared drive
is engaged in the speedometer driven
gear.

4, If the speedometer driven gear
is to be replaced, make certain that
the gear is in position before insert-
ing the retainer clip through the gear
slots.

5. Connect the cable housing at
the speedometer assembly,

SPEEDOMETER CABLE LUBRICATION

Follow the procedure for speedom-
eter cable replacement. Wipe off all
of the old lubricant from the cable
before applying new lubricant. Apply
cable lubricant B5SA-19581-A spar-
ingly to the entire length of the cable.

CHARGE INDICATOR LIGHT

A red generator charge indicator
light is used. This light flashes on if
the battery is discharging and the
generator is not supplying current.
The indicator light is connected be-
tween the armature terminal of the
generator regulator and the coil
terminal of the ignition switch. This
actually places the light in parallel
with the regulator cut-out contacts.
If the ignition switch is on, and the
cut-out contacts are open, the charge
indicator light will light up, indicat-
ing that the generator is not con-
nected to the battery. The circuit for
the light is from the battery, through
the light, and through the generator
armature to ground. As soon as the
generator comes up to speed, the cut-
out contacts close. This bypasses the
warning light which then goes out
and this indicates that the battery is
connected to the generator.

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.

TO IGNITION

SWITCH
HEAT " TEMPERATURE TO GAS
CONDUCTOR  SENSING GAUGE
DIsC ELEMENT K1028-A
FIG. 2'—lonwm Gauge
Circuit

OIL PRESSURE INDICATOR
LIGHT

All models are equipped with a red
indicator light which flashes on when
the oil pressure is below a safe value.
The light should come on when the
ignition switch is first turned on, and
it should go out when the engine
comes up to speed. The light is con-
nected between the oil pressure
switch unit and the coil or ignition
terminal of the ignition switch (Fig.
15).

INDICATOR LIGHT TEST

To test the oil pressure switch on
the engine (Fig. 20), turn the igni-
tion switch on, engine not running.
The indicator light should come on. If
the indicator light does not come on,
short the terminal of the oil pressure
switch unit to ground. If the light
now comes on, the oil pressure switch
is defective, If the light still does not
come on, the bulb is burned out or
the wires from the bulb to the igni-
tion switch and oil pressure switch
are defective.

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 the sealing compound to
the threads of the unit to be installed,
and install the new oil pressure send-
ing unit,

4. Connect the wire to the oil
pressure sending unit.

5. Check the operation of the
unit,
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n RADIO AND HEATER TROUBLE DIAGNOSIS

RADIO TROUBLE DIAGNOSIS

The procedures given cover only
minor radio receiver troubles, Each
procedure either locates the minor
trouble or determines that the re-
ceiver should have a major repair.

The following parts will be re-
quired to make the radio trouble
shooting tests:

Spare Fuses (7.5 ampere)
Antenna and Lead
Speaker

RADIO TROUBLE DIAGNOSIS GUIDE

Radio Tubes (one each: 12ADS6,
12AE6A, 12BL6)

Suppression Equipment (complete
set)

Pretest and mark all of the test
parts so that these known good parts
will not be left in a tested receiver.

NO RECEPTION

1. Burned out fuse.

2. Defective antenna.

3. Shorted speaker lead or defec-
tive speaker,

4. Reversed battery polarity.

5. Burned out tubes.

If all tubes do not light up, make
certain that voltage is available at the
“A" lead (12 Volts). If some tubes
light up, replace those that do not
light.

If the radio still will not operate,
substitute the known quality test
tubes for those in the receiver, one at
a time, allowing enough time for each
tube to heat up before going on to the
next tube.

Be sure to turn off the radio re-
ceiver before removing or installing
the speaker or any radio tube,

If radio still will not play, remove
the receiver for a major repair,

NOISY OR ERRATIC
RECEPTION

NOISY RECEPTION—ENGINE NOT
RUNNING

1. Loose connections.
2. Defective radio tubes.
NOISY RECEPTION—ENGINE RUNNING

1. Defective suppression equip-
ment.

2. Suppression condensers not
properly grounded.

3. Receiver not properly grounded
to instrument panel.

NOISY RECEPTION—CAR IN MOTION

1. Loose or broken lead-in cable.

2. Loose or defective radio an-
tenna,

3. Defective wheel static collector.

DISTORTED OR GARBLED
SOUND

1. Voice coil rubbing on center
pole piece of speaker magnet.

2. Torn speaker cone.
3. Foreign material on cone.

4. Bent or twisted speaker mount-
ing.

5. Defective radio tube,

Be sure to turn off the radio re-

ceiver before removing or installing
the speaker or any radio tube,

WEAK RECEPTION

1. Poor adjustment of the antenna
trimmer.

2. Defective radio tube.

Be sure to turn off the radio re-

ceiver before removing or installing
a tube.
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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. A kinked or collapsed water
hose.

6. Improperly connected heater
hoses.

7. Plugged heater core, or air out-
let.

8. Improperly installed engine
thermostat.

9. Incorrectly installed and ad-
justed control cables.

10. Air leaks in the body.

INSUFFICIENT OR
NO DEFROSTING

1. Improperly adjusted defroster

contro] cable,

2. Disconnected defroster hose.

nozzle,

at windshield.

3. Binding defroster valve,
4, Plugged or loose defroster

5. Obstructed defroster openings

TOO MUCH HEAT

Incorrectly adjusted blend-air

valve.

El rapio

GENERAL INFORMATION

A pictorial diagram showing the
radio connections is shown in Fig. 1.

One model of radio receiver is
available. The radio receiver model
number (14MD) identifies the man-
ufacturer (Motorola) and is the pre-
fix to the Serial Number stamped on
the receiver (Fig. 2).

The antenna connector and trim-
mer condenser are located on the
right side of the receiver as shown in

10 FILOT UGHT
LEAD

ANTENNA i !

le]
FUSE
PANEL

TO SPEAKER —J
FIG. 1—Radio Wiring Connections

K1180-A

Figure 2. The fuse is located in the
fuse panel attached to the headlight
switch. The speaker is connected to
the receiver chassis with a polarized
connector,

All receiver models can be tested
(minor repair tests) and the tubes
changed while the receiveris mounted
in the car. Removal of the bottom
cover permits access to all tubes as
shown in Figure 3.

RADIO REPLACEMENT

To remove the radio receiver, pro-
ceed as follows:

1. Pull the radio control knobs
off and remove the nuts and washers
retaining the radio to the instrument

panel.

2. Disconnect the antenna lead at
the right side of the radio.

3. Disconnect the speaker lead,

4, Disconnect the radio lead wire
at the fuse panel and the pilot light

wire. Remove the lead wire from the
retaining clips.

5. Remove the radio right support
bracket to radio retaining bolt. Re-
move the radio left support bracket
to radio retaining nut.

ANTENNA

NUMBER
Ki1181-8

FIG. 2—Radio Identification

6. Remove the radio assembly
from the instrument panel.

7. Position the radio to the instru-
ment panel, and then install the
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washers and retaining nuts at the
knob shafts, Be sure the radio mount-
ing stud enters the support bracket.

8. Install the radio support brack-
et retaining nut and bolt.

9. Connect the antenna lead to the
radio.

10. Connect the radio speaker
lead.

11. Connect the radio power lead
and the pilot light lead,

12. Install the radio control knobs.

13. Check the radio operation and
adjust the antenna trimmer,

ANTENNA REPLACEMENT

1. Disconnect the antenna lead
from the side of the radio receiver,

2. Remove the antenna mounting
nut, remove the spacer from the an-
tenna, and remove the antenna as-
sembly,

3. Tie a string to the antenna lead,
and fish the string through the open-
ing into the passenger compartment
with a piece of wire.

4. Position the antenna assembly
in the opening, put the spacer in posi-
tion on the antenna and install the
antenna retaining nut.

5. Pull the antenna lead through
the opening and route the lead over
the glove box and connect the lead
to the radio.

ANTENNA TRIMMER
ADJUSTMENT

Be sure to warm up the receiver for

FIG. 4—Antenna Trimmer

15 minutes before making the fol-
lowing adjustments:

Extend the antenna to its maxi-
mum length. Tune in the weakest
station between 12 and 16 on the dial
and reduce the volume until the sta-
tion is barely audible, Turn the an-
tenna trimmer knob (Fig. 2) slowly
in either direction until a peak of
volume is reached.

MINOR REPAIRS

Minor repairs involve mechanical
adjustments and corrections of the
tuning mechanism, antenna trimmer,
and the replacement of pilot lights
and tubes,

ANTENNA TRIMMER

If the antenna trimmer unit will
not “peak" the volume when the
rimmer knob is rotated in either di-
rection, remove the radio bottom
cover and examine the condenser
tuning plate (Fig. 4) for movement
while the trimmed knob is rotated.
If there is no movement of the tuning
plate; the knob screw threads are
stripped, and the condenser must be
replaced (major repair), If the plate
does move, replace the R.F. tube (Fig.
3). If this does not cure the trouble,
remove the radio for major repair.

PILOT LIGHT REPLACEMENT

1. Remove the radio from the car,
and remove the dial retaining plate
(Fig. 5).

UK

s L i i T ™ %, el i il B - T+

K1182-A

FRONT VIEW

FIG. 5—Pilot Light Location

DEFROSTER OUTLET

|

ml|lllllIllll_llllllmmm“

WINDSHIELD K1183-A

FIG. 6—Rodio Speaker Mounting

2. Adjust the manual tuning con-
trol knob so that the pointer is at the
right end of the dial.

3. Remove the dial. Remove the
dial background retaining screws and
carefully remove the dial back-
ground.

4. Replace the pilot light.

TUBE REPLACEMENT

The radio tubes can be replaced
with the receiver mounted in the car
by removing the bottom cover
(Fig. 3)., When the new tube is in-
stalled, be sure that it is firmly seated
in its socket.

Be sure to turn off the radio before
removing or installing any tube,

SPEAKER REPLACEMENT

1. Disconnect the speaker wires
from the radio receiver.

2. Remove the defroster and radio
speaker outlet grille from the top of
the instrument panel.

3. Remove the speaker retaining
screws and lift the speaker from the
instrument panel (Fig. 6).

4. Install the speaker to the instru-
ment panel with the retaining screws.

5. Install the radio speaker outlet
grille.

6. Connect the speaker wires to
the radio, and check the radio oper-
ation.
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HEATER

OPERATION

The fresh air heater is designed to
function in conjunction with the
right duct of the fresh air ventilating
system (Fig. 7). The heater blower
couples to an outlet provided in the
right fresh air valve assembly. A
valve in the duct and two valves in
the heater housing are operated by
controls located on the instrument
panel, allowing the selection of out-
side air for ventilation or heating
(Fig. 8).

The defroster control knob oper-
ates a valve in the heater plenum
chamber, Pull the knob outward for
proportionately more air to the de-
froster registers.

The PULL FOR TEMP knob
operates the blend-air valve in the
heater blower housing. The blend-
air valve controls the amount of air
flow through the heater core. Any
intermediate position of the blend-
air valve allows both cool and heated
air to be mixed in the plenum cham-
ber for lower than maximum tem-
peratures,

The PULL FOR HTR knob
operates a valve in the right incom-
ing air duct, When the knob is pushed
in, air from the cowl grille enters
the passenger compartment through
an opening under the right side of the
instrument panel. A manually oper-
ated door closes the opening, or de-
flects air as desired. Pulling the knob
out, allows air to enter the heater
blower inlet duct.

The PULL FOR HTR knob also
controls the two-speed blower motor.
To operate the blower motor, rotate
the knob clockwise, The high speed
blower position is the first clockwise
click and the low speed position is the
second click.

HEATER CURRENT
DRAW TEST

Connect an ammeter as shown in

Figure 9. The blower motor will oper-
ate independently of the control
switch, and the current draw of the
motor will be indicated on the am-
meter, Normal current draw should
be 5 to 6 amperes for the high speed
position (orange wire). The slow
speed current draw (red wire) is4to 5
amperes,

Figure 10 shows the complete
heater motor circuit,

HEATER REPLACEMENT

Most of the heater repairs can be
performed with the heater assembly
lying on the car floor. Therefore,
the following procedure will not re-
move the heater assembly from the
car. The heater core or plenum re-
placement procedures contain the ad-
ditional required steps to remove the
heater assembly from the car.

REMOVAL

1. Drain the cooling system,

2, Disconnect the defroster con-
trol cable at the heater.

3. Disconnect the defroster hoses
at the heater plenum.

4. Disconnect the heater hoses at
the water pump and the carburetor
heater., Remove the heater hoses
from the retaining clips.

5, Disconnect the wires at the
heater motor and remove the ground
wire to the firewall retaining screw.

6. Remove the heater and motor
assembly retaining nuts from the
firewall.

7. Disconnect the fresh air inlet
rubber boot, pull the heater assembly
from the firewall, and lay the heater
assembly on the floor.,

INSTALLATION

1. Position the heater assembly to
the firewall and install the retaining
nuts,

2. Connect the heater motor wires
to the wiring harness, and connect
the heater motor ground wire to the
firewall with the retaining screw.

3. Connect the heater hoses and
install the hose retaining clips.

4. Connect the fresh air inlet boot.

K1195-A
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PULL FOR
TEMPERATURE CABLE

DEFROSTER CABLE

FIG. B—Heater Control Cables

5. Connect the defroster hoses to
the heater plenum,

6. Connect and adjust the de-
froster control cable to the heater.,

7. Fill the cooling system, and
check the system for leaks.

HEATER CORE OR
PLENUM REPLACEMENT

1. Remove the heater assembly
and lay the assembly on the car floor.

2. Remove the blower motor and
bracket retaining nuts from the
blower housing.

3. Disconnect the temperature
control cable and fresh air control
cable at the heater assembly,

4, Disconnect the heater hoses at
the heater, and remove the heater
assembly from the car.

o O ey o
TO_HEATER SWITCH
AMMETER

& K1173.8

FIG. 9—Heater Motor Current
Draw Test

PULL FOR HEATER CABLE

K1196-A

5. Remove the clips retaining the
plenum chamber halves together and
separate the plenum halves.

6. Lift the heater core from the
plenum chamber.

7. Position the heater core in the
forward half of the plenum, assemble
the plenum, and install the retaining
clips,

B. Position the assembly on the
car floor.

9. Install the heater motor and
bracket to the blower housing.

10. Connect the heater hoses to the
heater,

11. Connect and adjust the tem-
perature and fresh air contro] cables
at the heater.

12. Install the heater assembly.

HEATER BLOWER
REPLACEMENT

1. Remove the heater assembly
and lay the assembly on the car floor,

2. Remove the blower motor and
bracket to the blower housing retain-
ing screws and remove the blower
assembly.

3, Loosen the blower cage set
screw and remove the blower cage
from the motor.

4. Remove the blower motor
mounting plate from the motor.

5. Install the blower motor mount-
ing plate to the new motor.

6. Install the blower cage and
tighten the set screw.

7. Install the heater motor and
bracket to the blower housing,

8. Install the heater assembly.

DEFROSTER NOZZLES
REPLACEMENT

1. Remove the defroster outlet
register retaining screws and remove
the register.

2. Disconnect the defroster hose at
the defroster nozzle.

3. Remove the defroster nozzle re-
taining clips and remove the nozzle,

4. Transfer the retaining clips to
the new defroster nozzle.

5. Install the defroster nozzle to
the instrument panel.

6. Install the defroster outlet reg-
ister.

7. Connect the hoses to the de-
froster nozzle.

BLOWER SWITCH AND
CONTROL CABLE
REPLACEMENT

1. Loosen the heater switch knob
set screw and remove the knob.

14 AMP. FUSE

ACC. TERMINAL OF
HEADUGHT SWITCH

Y 1187-8
FIG. 10—Heater Motor Circuit
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2. Remove the heater switch to in-
strument panel retaining nut and re-
move the switch assembly,

3. Disconnect the wires from the
switch assembly,

4. Disconnect the fresh air control
cable at the heater.

5. Connect the wires to the new
switch assembly,

6. Install the heater switch assem-
bly to the instrument panel with the
retaining nut.

7. Position the knob to the heater
switch and tighten the set screw.

8. Connect and adjust the fresh air
control cable at the heater,

9. Check the switch operation.

TEMPERATURE CONTROL
CABLE REPLACEMENT

1. Remove the glove box liner re-
taining screw and remove the liner,

2. Disconnect the temperature
control cable at the heater,

3. Remove the nut retaining the
control cable to the instrument panel
and remove the assembly,

4. Route the temperature control
cable through the instrument panel
and install the retaining nut.

5. Connect and adjust the temper-
ature control cable at the heater.

6. Install the glove box liner.

DEFROSTER CONTROL
CABLE REPLACEMENT

1. Remove the defroster control
cable to the heater plenum retaining
screw and clip.

2. Remove the defroster cable to
the instrument panel retaining nut,

3. Remove the control cable
through the hole in the instrument
panel.

4, Route the defroster control
cable through the instrument panel
hole and install the retaining nut.

5. Install and adjust the defroster
cable to the heater plenum with the
retaining screw and clip.
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n AIR CONDITIONING TROUBLE SHOOTING

The trouble shooting procedures

up assuming that the test gauges used
for the air conditioner have been set

are accurate and that the manifold

AIR CONDITIONING TROUBLE DIAGNOSIS GUIDE

valves are in good condition.

NO COOLING BLOWER SYSTEM

Check the following:

1. Blower operation, Fuse, blower
switch, blower motor,
REFRIGERATION SYSTEM

1. Compressor clutch operation

(page 12-20).

spect fusible plug, check condenser
for stone damage and sight glass for
bubbles (page 12-23).

2, Loss of refrigerant. Visually in-

INSUFFICIENT COOLING 1. Insufficient refrigerant (page

12-23).

3. Body opening air leakage.
4. System pressures incorrect

2. Clogged condenser.

(page 12-25).

INTERMITTENT COOLING

BLOWER SYSTEM

1. Electrical circuits (page 12-20).
Fuse, blower switch, blower motor.
REFRIGERATION SYSTEM

1. Icing evaporator (page 12-21).

2. Compressor clutch and thermo-
static switch electrical circuit (page
12-27).

3. System pressures incorrect
(page 12-25).

E] oPEerATION

AIR CONDITIONING SYSTEM
The PolarAire conditioner used on

the Fzlcon uses a receiver, an expan-

sion valve, an evaporator, 8 compres-

CONDENSER

FIG. 1—Air Conditioning System

sor, and a condenser. These parts are
the standard units which are used in
any air cooling system. Besides these
major cooling components there is

E==] HIGH PRESSURE LIQUID
E==] Low prESSURE LIQUID
HIGH PRESSURE GAS
[=.7 LOW PRESSURE GAS

LOW PRESSURE

K1231-A

a liquid sight glass, an oil separator
(integral with the compressor), a cool-
ing unit thermostatic switch, and a
blower assembly.

Figure 1 shows an air conditioning
system in schematic form. Arrows in-
dicate the direction of refrigerant
flow. Figure 2 shows the electrical
control circuit,

The cooling unit mounts under the
center of the instrument panel, has
several adjustable air outlets, and has
controls which are integral with the
unit,

RECEIVER UNIT

The air cooling system stores the
liquid Refrigerant-12 under pressure
in a combination receiver and dehy-
drator (Fig. 3). The pressure in the
receiver normally varies from about
100 to 250 psi, depending on the sur-
rounding air temperature and com-
pressor speed,

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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FIG. 2—Electrical Control Circuit

ture will cause an air cooling unit to
malfunction. A fusible plug is
screwed into the receiver (Fig. 3),
This will release the refrigerant be-
fore the refrigerant temperature ex-
ceeds 231°F.

FUSISLE PLUG K1233-A

FIG. 3—Receiver Dehydrator

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 (Fig. 4),
where it is allowed to evaporate at a
reduced pressure.

EXPANSION VALVE

The rate of refrigerant evaporation
is controlled by an expansion valve
(Fig. 5) which allows only enough
refrigerant to flow into the evapora-

INLET K1091-A

FIG. 4 —Evaporator Core

tor to keep the evaporator operating
efficiently, depending on its heat load.

The expansion valve consists of
the valve and a temperature sensing
capillary tube and bulb. The bulb
is clamped to the outlet pipe of the
evaporator. Thus the valve is con-
trolled by evaporator outlet tempera-
ture.

The restricting effect of the expan-
sion valve at the evaporator causes &
low pressure on the low pressure side
of the system of 12-50 psi, depending
on the surrounding air temperature
and compressor speed.

TEMPERATURE
BULB

INLETFLTER  INLET PIPE
FIG. 5—Expansion Valve
Connections
COMPRESSOR UNIT

The evaporated refrigerant leaving
the evaporator (now in the form of a

FIG. 6—Condenser

gas) at a pressure of 12-50 psi is
pumped by the compressor, located
on the engine (Fig, 6), into the top
of the condenser, located in front of
the radiator.

The compressor maintains a pres-
sure on its high pressure side of from
80-300 psi, depending on the sur-
rounding air temperature and com-
pressor 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. The cooled, compressed re-
frigerant gas condenses to liquid re-
frigerant which then flows into the
receiver.

LIQUID SIGHT GLASS

A liquid sight glass is mounted in
the high pressure refrigerant line at
the receiver outlet connection (Fig,
3). The sight glass is used to check
whether or not there is enough liquid
refrigerant in the system.

MAGNETIC CLUTCH

It is necessary to control the
amount of cooling that the system
produces. To accomplish this, the
compressor is electrically cut in and
out of operation by the use of a
magnetic clutch pulley mounted on
the compressor crankshaft (Fig. 7).
The magnetic clutch is controlled by
a thermostatic switch which has its
temperature sensing tube inserted in
the fins of the evaporator core,

MAGNETIC CLUTCH

SUP RING

BRUSHES THERMOSTATIC

SWITCH

K1236-A

FIG. 7—Mognetic Clutch
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THERMOSTATIC SWITCH

The thermostatic switch controls
the operation of the compressor by
controlling the compressor magnetic
clutch, The temperature sensing tube
of the switch is placed in contact with
the evaporator fins. When the tem-
perature of the evaporator becomes
too cold, the thermostatic switch
opens the magnetic clutch electrical
circuit, disconnecting the compressor
from the engine. When the tem-
perature of the evaporator rises to
the upper limit at which the thermo-
static switch is set, the thermostatic
switch closes and energizes the mag-
netic clutch, This connects the com-
pressor to the engine, and cooling ac-
tion begins again,

When the ignition switch is off,
or the cooling control thermostatic
switch (Figs. 9 and 10), is in the off
position, the magnetic clutch is not
energized, and the compressor can
not operate.

When the ignition switch is on
(engine running), and the cooling con-
trol is in the cooling range, the mag-
netic clutch s energized, the com-
pressor is connected to the engine and
the cooling system is in operation.

The thermostatic switch may be
adjusted to maintain an average eva-
porator temperature of from 30°-
60°F. The thermostatic switch oper-
ating differential temperature at any
one setting is 6°F. The switch is con-
troiled by the cooling control (Fig. 9).

SERVICE VALVES

The service valves on the compres-
sor are used to test and service the

THERMOSTATIC
SWITCH CONTROLS

THERMOSTAT
BY-PASS BUTTON

K1238-A

BLOWER CONTROLS

FIG. 8—PolarAire Controls

FK1239-A

FIG. 9—0il Level Check

cooling system (Figs. 10 and 11). 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
PolarAire Conditioner are shown in

K1240-A

FIG. 10—Low Pressure Service
Yalve Gauge Port

Fig. 8. In addition to these controls
there are adjustable air louvers at
each side and at the front of the
evaporator housing.

There are three sets of control but-
tons for the PolarAire unit (Fig. 8).
The top two buttons control the
thermostatic switch and thus adjust
the temperature at which the evapo-
rator is operating. Pushing the right
hand button adjusts the thermostat,
in successive steps, for cooler opera-
tion, Pushing the left hand button
adjusts the thermostat, in successive
steps, for warmer operation,

The MAN and AUTO buttons op-
erate the compressor. AUTO indi-
cates that the unit is set for automatic
control, the temperature being de-
pendent upon the setting of the ther-
mostatic switch. MAN indicates that
the unit is set for manual control of
the temperature. The MAN button
by-passes the thermostatic switch and
thus the compressor runs continu-
ously when this button is pressed.

The OFF button in the bottom row
turns the air conditioner off. The
three buttons on the right control
the blower motor for low, medium,
and high speed.

Icing Evaporator. In high humidity
areas, continual use of the MAN but-
ton will cause the evaporator to ice
up and thus cut off the air flow
through the evaporator.

K1241-A

FIG. 11 —High Pressure Service
Vaive Gauge Port
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n MAINTENANCE AND TEST PROCEDURES

SAFETY PRECAUTIONS

The refrigerant used in the air con-
ditioner system is Refrigerant-12,
Refrigerant-12 is nonexplosive, non-
inflammable, noncorrosive, has prac-
tically no odor, and is heavier than
air. Although it is classified a safe
refrigerant, certain precautions must
be observed to protect the parts in-
volved and the person who is working
on the unit.

Use only Refrigerant-12 in the
SelectAire and PolarAire Condition-
ers.

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 refrigerating
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 refrig-
erant supply tank, while they are
closed to the atmosphere whether
filled with refrigerant or not.

The liquid refrigerant evaporates
so rapidly that the resulting refriger-
ant 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 under-
coated, make certain that the under-

coating does not plug the evaporator
drain tubes.

Although Refrigerant-12 gas, un-
der normal conditions, is non poi-
sonous, the discharge of refrigerant
gas near an open flame can produce
a very poisonous gas, This gas will
also attack all bright metal surfaces,
This poisonous gas is generated in
small quantities when the flame-type
leak detector is used. Avoid inhaling
the fumes from the leak detector.
Make certain that Refrigerant-12 is
both stored and installed in accord-
ance with all state and local ordi-
nances.

When admitting Refrigerant-12 gas
into the cooling unit, always keep the
tank in an upright position. If the
tank is on its side or upside down,
liquid Refrigerant-12 will enter the
system and damage the compressor.
In surrounding air temperatures
above 90°F., prolonged engine idle
will result in excessively high com-
Pressor pressures.

MAINTENANCE AND
ADJUSTMENTS
MAINTENANCE

The amount of Refrigerant-12 in
an air cooling system is important
if maximum efficiency of the system
is to be obtained. Check the Refrig-
erant-12 at the beginning of each op-
erating season,

A check of the refrigerant may be
made by observing the liquid sight
glass (Fig. 3). Observe the refriger-
ant flow for a minute with the engine
running at 1500 rpm, and the cooling
control at the maximum cooling posi-
tion. If no foam appears in the liquid
behind the glass, it may be assumed
that there is enough refrigerant in the
system, providing that the cooling
system is in working order, If foam
does appear, add Refrigerant-12 to
the system until the bubbles disap-
pear, then add an additional 4
pound of refrigerant.

During the winter months, it is ad-
visable to operate the air conditioning
unit for a few minutes once or twice
a month in order to maintain oil on
the shaft seal, If the seal becomes dry
the refrigerant may leak out.

Compressor oil level check, Under
normal conditions, when the air cool-
ing system is operating satisfactorily,
the compressor oil level need not be
checked. There is no place for the oil
to go except inside the sealed system.

When the car is first started, some of
the oil will be pumped into the rest
of the system. After 15 minutes of
operation, most of the oil is returned
to the compressor crankcase.

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.

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
temperatures or above. Turn off the
engine, and isolate the compressor
(page 12-28). Remove the oil filler
plug from the compressor (Fig. 9), in-
sert a flattened Y4-inch diameter rod
in the oil filler hole until it bottoms.
The rod should show % inch of oil.
This is equivalent to 9 ounces of oil.
It may be necessary to rotate the
compressor crankshaft slightly (by
hand) so that the dip rod will clear the
crankshaft, If additional oil is needed
in the compressor, add Suniso 5-G, or
Capella D refrigerator compressor
oil, or equivalent.

If more than ¥ inch of oil is in-
dicated, as might happen if & 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.

COMPRESSOR BELYT ADJUSTMENT

Adjust the belt tension until a 1%
inch deflection is obtazined midway
between the compressor and water
pump pulley.

TEST PROCEDURES

To perform the test procedures, a
test manifold and gauge set with
connecting hoses, a refrigeration
ratchet wrench, a supply of Refrig-
erant-12 (50 pound tank or 1 pound
cans) a suitable scale for weighing the
Refrigerant-12 if a tank is used, a
leak detector, a thermometer, a plug
and cap set, and safety goggles aré
required.

Before making any tests or work-
ing on the air conditioning system, be
sure to read the safety precautions
given.
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USE OF SIOHT GLASS

When observing the sight glass for
foam, run the engine at 1500 rpm
with the thermostatic switch temper-
ature control set for maximum cool-
ing, and the blower on high,

Foam in the sight glass indicates
an undercharge of refrigerant, Check
the system for leaks, repuir if neces-
sary and charge the system with the
proper amount of Refrigerant-12.

MANIFOLD GAUGE SET INSTALLATION

Remove the service valye stem
covers and make sure that both serv-
ice valves are at the maximum
counterclockwise position (Figs, 10
and 11). 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 Re-
frigerant-12 (Fig. 12). Turn both
manifold gauge valves to the maxi-
mum clockwise position (Fig. 13)
and close the vacuum pump valve.
The manifold valves are so arranged
that when they are in the maximum
clockwise or closed position, the cen-
ter manifold connection is shut off
from the gauges, but the gauges con-
tinue to read the pressures in their
respective hoses.

Llow Pressure Gauge High Pressure Gouge

To Yacuum Pump

K1242-A

FIG. 12—Manifold Gauge Attached
to System

HIGH PRESSURE YALVE

K1204-A

FIG. 13 —Manifold Valves

CHECKING FOR LEAKS

Attach the manifold gauge set
(Fig. 12). Leave both manifold gauge
valves at the maximum clockwise po-
sition (Fig. 13). 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-
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. 14). Follow
the directions with the leak detector.
The smaller the flame the more sensi-
tive it is to leaks. Therefore, to insure
accurate leak indication keep the
flame as small as possible. The cop-
per element must be red hot. If it is
burned away, replace the element.
Hold the open end of the hose at each
suspected leak point for two or three
seconds. The flame will normally be
almost colorless. The slightest leak
will be indicated by a bright colored
flame. Be sure to check the mani-
fold gauge set and hoses for leaks as
well as the rest of the system.

K1244-A
FIG. 14 —Using Leak Detector

If the surrounding air is permeated
with refrigerant gas, the leak detector
will indicate this gas a.l the time.
Good ventilation is necessary to pre-
vent this situation, A fan, even in a
well ventilated area, is very helpful
in removing small traces of refriger-
ant 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. 12). Do not connect the mani-
fold center connection hoses to the
Refrigerant-12 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. 11), 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 to be
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 Refrigerant-12 and a vacuum
pump to the system (Fig, 12). Make
certain that the Refrigerant-12 tank
valve is tightly closed. Set both serv-
ice valves to the mid-position. Open
both manifold valves (Fig. 13). Re-
lease any pressure in the system.
Open the vacuum 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 pos-
sible. Continue vacuum pump opera-
tion 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. 12). Open both manifold valves
(Fig. 13). 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 con-
nections and set the high pressure
manifold gauge valve at the maxi-
mum 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 connection. Set
both service valves at the center posi-
tion.

Run the engine at 1500 rpm with
all controls at the maximum cold
position. Charge the system until all
foam disappears from the sight glass,
and then add ¥ pound of Refrig-
erant-12. Shut the Refrigerant-12
tank valve.
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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 explosion
may result.

Set both service valves at the maxi-
mum counterclockwise position (Figs.
10 and 11). Remove the gauge set,
and cap the service valve gauge ports
and valve stems.

MAKING A COMPLETE CHARGE

Check for leaks first, release the
pressure, then evacuate the system,
Leave both service valves at the mid-
position and the vacuum pump valve
closed. Leave the low pressure mani-
fold gauge valve at the maximum
counterclockwise or open position
(Fig. 13). Set the high pressure mani-
fold gauge valve at the maximum
clockwise or closed position (Fig. 13).
Set all controls to the maximum cold
position.

Open the Refrigerant-12 tank
valve. Run the engine at 1500 rpm.
Charge the system until the sight
glass is clear of foam, then add an
additional % pound of refrigerant,

During the charging, the high pres-
sure may build up to an excessive
value, This can be caused by an over-
charge of refrigerant, or an over-
heated engine, in combination with
high surrounding temperatures. Never
allow the high pressure to exceed 240
pounds while charging. Stop the en-
gine, determine the cause, and cor-
rect it.

After the proper charge has been
made, close the Refrigerant-12 tank
vilve, and check the system pressures
for proper operation, Set both serv-
ice valves at the maximum counter-
clockwise position (Figs. 10 and 11).
Remove the gauge set, and cap the
service valve gauge ports and valve
stems.

Charging From Small Containers.
Refrigerant-12 is available in one-
pound cans. A scale is not necessary

if these small containers are used in-
stead of a tank.

Attach the hose, that would nor-
mally attach to the large tank (Fig.
21), to the special valve that is pro-
vided 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 one-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, at-
tach a new one, and open the valve
again.

Charge the system until the sight
glass clears of foam then add an addi-
tional ¥ pound of refrigerant. Esti-
mate the % pound weight by observ-
ing the frost line on the 1 pound can,

Check the system pressures, set
both service valves at the maximum
counterclockwise position. 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.

Before checking the pressures In
the system make certain that the
gauges being used are accurate, by
making a gauge test (page 12-25).

Attach the manifold gauge set
(Fig. 12), It will not be necessary to
attach the Refrigerant-12 tank unless
refrigerant is to be added to the sys-
tem. Set both manifold gauge valves
at the maximum clockwise, or closed,
position (Fig, 13), Set both service
valves at the center position.

Check the system pressures with
the engine running at 1500 rpm, all
controls set for maximum cooling
and the front of the car at least 5 feet
from any wall.,

The low pressure gauge should
indicate a pressure of from 12-50
pounds. The high pressure gauge
should indicate a pressure 6 or 7

TABLE 1—Refrigerant-12 Temperature-Pressure Relationships

Gas Gas Gas Gas
Temperature Pressure Temperature Pressure
(°F) (psi) (" F) (psi)
—10 4.5
-5 6.8 70 70.1
0 9.2 75 76.9
5 11.9 80 84.1
10 14.7 85 91.7
15 17.7 90 99.6
20 21.1 95 108.1
25 24.6 100 116.9
30 28.5 105 126.2
35 32.6 110 136.0
40 37.0 115 146.5
45 41.7 120 157.1
50 46.7 125 168.4
55 520 130 180.2
60 57.7 135 192.5
65 63.7 140 205.5
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times the low pressure or 80-300
pounds.

The actual pressures indicated on
the gauges will depend on the tem-
perature of the surrounding air and
the humidity, Higher air temperatures
along with low humidity, will give
higher system pressures..

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 necessary to operate
the air conditioner under these con-
ditions, 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
actual internal temperature of the
refrigerant gas.

When the system is in operation,
the internal pressures vary from point
to point even though the two 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 with caution.

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-
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 be used
to determine the pressure.

INTERPRETING ABNORMAL
SYSTEM PRESSURES

Low Pressure Below Normal, High
Pressure Normal, These pressures in-
dicate 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 1o 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 three times, the dryer-receiver
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

FIG. 15—Volumetric Efficiency Test

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 normal
(80-300 pounds), the expansion valve
is not operating properly. This condi-
tion may cause the compressor to re-
ceive 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 evap-
orator outlet pipe. Make sure that the
sensing element is securely clamped
to the outlet pipe, and properly cov-
ered.

High Pressure Below Normal, Low
Pressure Above Normal. If the two
pressures are equal or within 30
pounds of each other, the compres-
sor may be defective. Perform a com-
pressor volumetric efficiency test, Re-
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pair or replace the compressor as
needed.

High Pressure Above Normal.
High compressor head pressures are
caused by an overcharge of refriger-
ant, condenser air passages clogged,
a restriction between the condenser
inlet and the receiver, or high sur-
rounding air temperatures. High head
pressures are generally evidenced by
a noisy compressor. Discharge excess
refrigerant until foam is seen in the
sight glass (system operating at 1500
engine rpm), then add refrigerant
until the sight glass clears of foam
and add an additional ¥4 pound of
refrigerant,

COMPRESSOR VOLUMETRIC
EFFICIENCY TEST

Malfunction of the compressor can
be isolated by checking the compres-
sor volumetric efficiency with a spe-
cial 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 engine
idle with a tachometer to exactly 515
rpm with the compressor clutch en-
gaged. Turn the engine off and oper-
ate the control OFF button, Isolate
the compressor, then remove both
high and low pressure service valve
gauge port caps, allowing the gas in
the compressor to escape.

Attach the special tool (calibrated
orifice with gauge attached) to the
high pressure service valve gauge port
(Fig. 15). Start the engine, Engage
the magnetic clutch for 15 second in-
tervals, by operating a blower button
and the OFF button and observe the
maximum gauge pressure at the end
of each 15 second interval., Be sure
to allow the gauge pressure to drop
to zero between the 15 second inter-
vals, 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 compres-
sor 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 specification will be
caused by small foreign particles
under the valve plate leaves or a de-
fective valve plate. Clean the valve
plate and assemble it to the compres-
sor using new gaskets, If this does
not effect a cure, replace the valve
plate or the compressor as required.

If no further work is to be done on
the system after making the volumet-
ric efficiency test, disconnect the ori-
fice tool and gauge, evacuate the
compressor and connect it back into
the system.

CHECKING SYSTEM TYEMPERATURES

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 thermome-
ter through the right outlet air vent.
Run the engine at 1500 rpm,

The thermometer should indicate
a temperature of approximately 40°-
50°F. at high blower and maximum
cooling with the system cycling.
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 element has lost
its charge and the expansion valve
must be replaced.

THERMOSTATIC SWITCH TEST

The switch must be removed for
this test. Set the switch cam at the
coldest temperature setting (maxi-
mum counterclockwise position).
Place the sensing tube in a container
filled with finely crushed ice and pure
water (32°F.). Use a thermometer to
make certain that the water is at 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 counter-
clockwise until a click is heard, The
cam should move through an angle of
approximately 30°, from the cold set-
ting stop, which represents the 32° F.
setting, or the temperature of the
melting 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 S 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,

ELECTRICAL UNIT CURRENT DRAW

The current drawn by various
electrical units of the air conditioner
at a voltage of 12 volts, is as follows:

Hi 7.5 amperes
Blower Med 4.5 amperes
Low 3.0 amperes

Magnetic Clutch 1.8 amperes
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£l 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 in previous sections. With
the exception of the compressor, re-
placement rather than repair of the
individual unit is always recommend-
ed. In the case of the compressor,
replacement kits for certain compo-
nents are available. When the use of
such kits does not eliminate the
trouble, the compressor must be re-
placed. This section presents detailed
removal and installation procedures
for each unit and for the compressor
replacement kits,

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 the refrigerant before re-
moval, and recharge after installa-
tion.

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, EVAPORATOR AND
RELATED PARTS

BLOWER AND MOTOR REPLACEMENT

1. Demount the evaporator. It is
not necessary to disconnect the re-
frigerant lines.

2, Remove the fan protection
screen and loosen and remove the fan
blades.

3, Remove the front cover panel,
and disconnect the motor wires from
the blower switch.

4, Remove the motor mounting
screws and clamp, and remove the
motor (Fig. 16).

5. Place the new motor in posi-
tion, position the mounting clamp,
position the motor ground lug under
one of the screws, and attach the
mounting screws,

6. Route and attach the motor
wire to the blower switch. Then in-
stall the front cover panel.

7. Install the fan blades on the
motor shaft, and check for fan blade
clearance. Install the fan protection
screen, and mount the evaporator
unit.

THERMOSTATIC SWITCH REPLACEMENT

1. Remove the four front panel to
evaporator housing mounting screws,
Pull the front panel away from the
housing and pull the thermostatic
switch temperature sensing tube from
between the evaporator fins.

2. Remove the control button trim
plate mounting nut and remove the
trim piate emblem and trim plate.

K1246-A
FIG. 16—Blower Motor Mounting

3. Disconnect the wires from the
thermostatic switch, remove the two
actuator assembly mounting bolts,
and remove the switch and actuator
assembly,

4. Remove the two switch mount-
ing screws and remove the switch.

5. When installing the new switch
to the actuator assembly, engage the
switch shaft with the actuator, then
attach the switch mounting screws.
Attach the wires to the thermostatic
switch (Fig. 17).

6. Push the end of the temperature
sensing tube between the evaporator

THERMOSTATIC
SWITCH

TO FUSE AND IGNITION SWITCH

K1247-A

FIG. 17—Thermostatic Switch
Wiring

fins. Make certain that the tempera-
ture sensing tube goes all the way
through the evaporator and makes
good contact with the fins,

7. Install the control button trim
plate and install the front cover.

EXPANSION VALVE REPLACEMENT

1. Discharge the refrigerant from
the system. Disconnect the two wires
from the unit, demount the evapo-
rator assembly, and set the unit on the
car floor.

2. Remove the front cover mount-
ing screws and lay the cover and
controls along side of the unit. Re-
move the back cover and the fan
protection screen. Remove the main
cover mounting screws and slide the
cover up and off of the assembly.

3. Carefully slit the insulation cov-
ering the temperature bulb and re-
move the temperature bulb clamp.
Then disconnect the valve from the
inlet pipe and remove the valve.

4. Connect the new valve to the
inlet pipe, and leak-test the connec-
tion. Position the temperature bulb
to the outlet pipe, and install the bulb
clamp. Be sure that the bulb, pipe,
and clamp &re clean and that the
clamp is tight.

5. Wrap the insulating material
around the temperature bulb, pipe,
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and valve, and position the rubber
seal over the pipe connections,

6. Slide the cover down over the
evaporator and install the cover
mounting screws. Mount the front
cover, making sure that the tempera-
ture ‘sensing tube is making good
contact with the.evaporator fins. In-
stall the back cover and fan protec-
tion screen,

7. Remove the inlet filter from the
old expansion valve and install it in
the new valve, Set the assembly on
the car floor, and attach the refrig-
erant hoscs,

8. Check for leaks, mount the
evaporator assembly, and evacuate
and charge the system.

EVAPORATOR REPLACEMENT

The evaporator assembly must be
removed from the vehicle before re-
moving the evaporator core from the
housing,

1. Discharge the refrigerant from
the system.

2. Disconnect the two wires from
the unit, demount the evaporator as-
sembly and set the unit on the car
floor.,

3. Disconnect the refrigerant hoses
and remove the unit from the car.

4. Remove the front panel, covers
and the expansion valve from the
unit.

5. Remove the thermostatic switch
temperature sensing tube from be-
tween the evaporator fins, remove
the evaporator-to-base mounting
screws and remove the screen and
evaporator from the base,

6. Attach the old expansion valve
to the new evaporator and leak-test
the connection.

7. Position the evaporator and
screen on the base (Fig. 4) and
install the two evaporator-to-base
mounting screws.

8. Push the thermostatic switch
sensing tube through the screen and
evaporator at about the center of the
evaporator, then install the covers
and front panel.

9. Set the assembly on the car
floor, attach the refrigerant lines and
leak test the connections.

10, Mount the assembly, connect
the two wires, evacuate and charge
the system.

CONDENSER REPLACEMENT

1. Discharge the refrigerant from
the system.

2. Remove the front grille to radi-
ator support bracket, and the hood
latch,

3, Disconnect the two refrigerant
lines from the condenser. Remove
the condenser mounting screws and
remove the condenser.

4. Position and mount the new
condenser, attach the refrigerant
hoses (Fig. 6), and install the grille
to radiator support bracket and hood
latch,

§. Check for leaks, evacuate and
charge the system.

RECEIVER REPLACEMENY

Discharge the refrigerant, discon-
nect the two fittings at the receiver,
remove the mounting clamp and re-
move the receiver assembly. Position
the receiver to the mounting bracket
and install the mounting clamp finger
tight, Connect the copper tube and
hose at the top of the receiver, then
tighten the receiver mounting clamp.
Test for leaks, evacuate and charge
the system.

VALVE PLATE GASKET

VALVE PLATE ASSEMBLY

COMPRESSOR SERVICE

The compressor is not completely
disassembled for service. All neces-
sary repairs can be made by replace-
ment of certain parts which are avail-
able in service Kits, If none of the
service Kits restore normal operation.
replace the compressor assembly,

Service kits for the valve plates
and the suction and discharge fittings
can be installed without removing the
compressor from the car, Procedures
for installing such Kits precede com-
pressor replacement,

All compressor service operations,
except belt 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 ex-
treme clockwise position (Figs, 10 and
11). Loosen the cap on the high pres-
sure service valve gauge port, and
allow the gas to escape until the com-
pressor is relieved of refrigerant
pressure,

Loosen the cap a small amount
only, and do not remove it until the
pressure is completely relieved.

To connect the compressor back
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

SUCTION SCREEN

SERVICE

HEAD GASKET
CYLINDER HEAD
VALVE

[¥ =
/%

K1229.A

FIG. 18—Cylinder Head and Valve Assembly
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position, and cap the high pressure
service valve gauge port and service
valve stems.

VALVE PLATE REPLACEMENT

Isolate the compressor, disconnect
the service valves, and remove the
compressor. Remove the head bolts,

Tap the cylinder head and valve
plate lightly to loosen them, and re-
move these parts from the top of the
compressor body (Fig. 18).

Remove and discard all gaskets,
and be sure to clean gasket shreds
from all gasket surfaces. Examine the
cylinders and top of the pistons, par-
ticularly in case of valve breakage, If
there are score marks, replace the
compressor assembly.

If the cylinders and pistons are in
good condition, check the valve plate
and valve leaves for damage. If the
valve plate assembly is in good con-
dition, it can be used again, If the
valve plate is damaged, install the
entire replacement kit which includes
the valve plate, valve leaves, and the
two gaskets (Fig. 18).

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.

Starting with the valve plate gasket,
assemble the parts in the order shown
in Fig. 18. Insert the cylinder head
bolts carefully to avoid damaging the
gaskets,

Tighten all bolts finger tight, then
torque the bolts a quarter turn at a
time to 12-16 ft-lbs,

Connect the compressor into the
system, Check the oil level in the
compressor (page 12-22) and add or
remove oil if necessary.

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, 18 and 20, If

the suction screen in the low pressure
service valve fitting is not being re-
placed, clean it before installing it,
Tighten the service valve bolts to 10-
12 ft-1bs.

COMPRESSOR REPLACEMENT

Isolate the compressor and discon-
nect the two service valves and hoses
from the compressor. Energize the
clutch and loosen and remove the
clutch mounting bolt. Install a %4-11
bolt in the clutch drive shaft hole.

/ith the clutch still energized, tighten
the bolt to loosen the clutch from the
shaft, Disconneet the clutch wire at
the bullet connector. Loosen the com-
pressor mounting bolts and the belt
tension adjusting bolt (Fig. 20). Slide
the compressor toward the center of
the engine, remove the drive belt and
the clutch, and then remove the
mounting bolts and the compressor.
With the compressor on the work
bench, remove the key from the
shaft,

Carefully remove any burrs or dirt
that may be on the new compressor
shaft, The shaft must be dry and
brightly polished. Then install the key
in the shaft. Mount the clutch on the
shaft and install the mounting screw
and washer, finger tight. Place the
compressor on the mounting bracket
and install the four mounting bolts
finger tight, Connect the clutch wire,
energize the clutch and torque the
clutch mounting bolt to 18-22 fi-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 2 nylon
insert in it. Install and adjust the
drive belt, and tighten the mounting
bolts,

Install the service valves on the
compressor (Fig, 20), using new gas-
kets. Tighten the service valve bolts
to 10-12 ft-lbs. Leak test the com-
pressor, then evacuate it and connect
it back into the system.

Check the oil level in the compres-
sor and add or remove oil if neces-

sary.

CRANKSHAFT SEAL REPLACEMENT

1. Energize the clutch and loosen
and remove the clutch mounting bolt.

2. Install a %%-11 bolt in the clutch
drive shaft hole. With the clutch still
energized, tighten the bolt to loosen
the clutch from the shaft.

3. Remove the magnetic clutch,
belt, and the slip ring brush assembly.

4. Remove the remaining seal plate
bolts, and remove the plate and
gasket.

5. Remove the carbon seal ring
and seal housing assembly from the
crankshaft. A disassembled view of
the crankshaft seal assembly is shown
in Fig. 19.

COMPRESSOR

SEAL

: <1
@Qc\ﬁg

K1228-A

FIG. 19—Crankshaft Seal
Replacement

6. Clean all old gasket material
from the seal plate and the compres-
sor, Make certain that the shaft, seal
plate and compressor gasket surfaces
are completely clean before installing
the new seal.

FIG. 20—Bekt Replacement
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7. Lubricate the new shaft seal
parts in clean compressor oil, and
position the seal assembly on the
crankshaft,

8. Position the new gasket on the
compressor and install the seal plate,
attaching the slip ring brush assembly
with two of the seal plate bolts.

9. Torque the bolts to 6-9 ft-lbs,
and connect the clutch wire.

10, Mazke certain that there are no
burrs or dirt on the compressor shaft.
Then install the key, belt, and clutch.

11, Install the clutch mounting
bolt and washer, Energize the clutch,
and torque the bolt to 18-22 ft-lbs.

12. Adjust the belt tension.

BELT REPLACEMENT
1. Loosen the five compressor

mounting bolts, and the belt tension
adjusting bolt (Fig. 20).

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 out-
side of the car, tighten the belt ten-
sion bolt (Fig. 20), and tighten the five
mounting bolts,

4. Adjust the belt for Y2-inch de-
fiection,
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REPLACEMENT

A replacement door is furnished
as a sheet metal shell in prime paint.
It has no hinges, trim, glass, runs, or
hardware, When & door is replaced,
make any needed minor repairs to
the new shell, drill holes necessary for
mouldings, paint the door, and trans-
fer the usable parts,

If only a door outer panel is seri-
ously damaged, the whole door need
not be replaced. A replacement outer
panel is available, and the replace-
ment procedure is included in Part
13-3,

ALIGNMENT

Front door hinge-to-pillar bolts
are accessible after removal of the
cowl side trim panel. Rear door
hinge-to-pillar bolts are accessible
after removal of the center body
pillar inside finish panel, See Figs. 1
and 2 for adjustment points.

After adjustment at the hinge at-

PILLAR ATTACHING DOOR ATTACHING
BOLTS _UPPER

|

BOLTS—UPPER

DOOR ATTACHING
BOLTS—LOWER

N1007-A
FIG. 1—Front Door Hinges

PILLAR ATTACHING
BOLTS—LOWER

taching points, check the alignment
between the lock rotor and striker
plate for proper door closing. Do not
cover up poor door adjustment with
striker plate adjustment.

LOCKS

The accessible parts of the locking
mechanism should usually be lubri-
cated in the course of a service op-
eration, as well as periodically (see
Part 16-2), A seized lock can some-
times be freed by using lock lubri-
cant or powdered graphite. Lubricate
as follows in the course of a service
operation:

1. Apply stainless stick-type lubri-
cant to the striker plate, the nylon
sliding block contact surfaces, and
the rotor teeth,

2. Apply one or two drops of fine
oil to the rotor bearing.

3. Apply three or four drops of
lock fluid to the lock cylinder.

FIG. 2—Rear Door Hinges

FIG. 3—Typical Door Striker Plate
Adjustment

4. Apply silicone lubricant to all
new moving parts and to the window
regulator mechanism.

STRIKER PLATE ADJUSTMENT

The striker plate can be adjusted
laterally and vertically as well as
fore and aft. The striker plate should
not be adjusted to correct door sag.
The striker plate should be shimmed
to get about %s-inch clearance be-
tween the auxiliary plate and the lock
rotor (Fig. 3). To check this clear-

Tool-59538-A
-4t

FIG. 4—Typical Inside Door Handle
Removal
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REMOTE CONTROL
RETANING SCREWS

DOOR HANDLE
RETAINING SCREWS

BELT LINE
WEATHERSTRIP

REGULATOR
RETAINING

RETAINING
SCREWS SCREW

FIG. 5—Front Door

ance, clean the rotor and striker areas,
and then apply a thin layer of dark
grease. As the door is closed and
opened, a measurable pattern will re-
sult, Move the striker assembly later-
ally to provide a fiush fit at the door
and the pillar or quarter panel.

FRONT DOOR LOCK REPLACEMENT

1. Remove the trim panel and the
trim panel upper retainer, Pull the
water shield away from the access
holes.

2. After removing the lock inside
door handle (Fig. 4), remove the
three remote control retaining screws
(Fig. 5).

3. Working through the access
hole, disconnect the remote control
link at the remote control (Fig. 6}.

4. After lowering the glass, remove
the rear run retaining screw, and pull
the lower end of the run forward and
up.

5. Remove the lock push button,
the lock retaining screws, and the
lock (along with the two links).

6. After applying silicone lubri-
cant to the push button surface of the

RETAINING
SCREWS

N1012-A

FIG. 6~Typical Remote Control
Link Removal

lock release lever and transfering the
links to the new lock, position the
assembly in the door, and install the
lock retaining screws.

7. Position the remote control,
connect the link, and instzll the re-
taining screws finger-tight, Install the
handle,

RETAINING SCREW

8. Adjust the remote control as
necessary, and tighten the screws.

N1080-A

TRIM FANEL
UPPER RETAINER

DOOR HANDLE
MOUNTING SCREWS

REMOTE CONTROL
MOUNTING SCREWS

LOCK RETAINING
SCREWS

GLASS RUN
RETAINING SCREW

GLASS STOP L
RETAINING SCREW —

— - ~ REGULATOR RETAINING
REMOTE CONTROL SCREWS

N1075-A

FIG. 7—Rear Door Lock Replacement
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PUSH BUTTON ROD

BELLCRANK CONTROL

LOCKING REMOTE CONTROL LINK

DOCR OPENING

REMOTE CONTROL LINK

N1076-A

FIG. 8—Rear Door Lock and Remote Control

9. Install the rear run retaining
screw, adjusting the run as necessary,

10. Install the lock push button
and check the operation of the lock.
If necessary, adjust the lock striker
plate,

11. Carefully cement the water
shield to the inner panel, and install
the trim panel upper retainer and
the trim panel.

REAR DOOR LOCK REPLACEMENY

1. Remove the trim pancl and the
trim panel upper retainer. Pull the
water shield away from the access
holes,

2. Remove the remote control
mounting screws (Fig. 7), and then
remove the remote control and link.

3. After raising the glass and re-
moving the lock retaining screws, re-
move the lock, and disconnect the
locking remote control link (Fig. 8).

LOCK CYUNDER RETAINING ClP

FIG. 9—Door Lock Cylinder
Removal

4. Apply silicone lubricant to the
push button surface of the lock re-
lease lever,

5. Transfer the links to the new
lock, position the assembly in the
door, and install the lock retaining
SCrews.

6. Connect the remote control to
its link, and install the mounting
screws finger-tight. Connect the lock-
ing remote control link.

7. Adjust the remote control, and
tighten the mounting screws.

8. Check the operation of the lock.
If necessary, adjust the lock striker
plate.

9. Carefully cement the water
shield to the inner panel, and install
the trim panel upper retainer and the
trim panel,

LOCK CYLINDER REPLACEMENT

1. On a front door, carefully pull
aside the weatherstrip, remove the
lock cylinder retaining clip (Fig. 9),
and withdraw the cylinder. The key-
hole cover and its spring are service-
able.

BUTTON RETAINER

SPRING

" RETAINING oS
SCREWS
N1077-A

FIG. 10—0utside Door Handle
Removal

2. Transfer the lock operating
lever to the new lock cylinder,

3. Position the cylinder and insert
the clip, making certain that the outer
surface of the clip is tight against the
door inner panel,

4. Cement the weatherstrip in
place.

OUTSIDE HANDLE REPLACEMENT

1. Remove the trim panel and the
trim panel upper retainer, Pull the
water shield away from the door
handle screw access hole.

2. Remove the handle retaining
screws (Fig. 10), and remove the
handle.

3. Transfer parts as necessary (Fig.
11).

4. After cementing the pads to
the handle, install the handle,

5. Cement the water shield to the
inner panel, install the trim panel
upper retainer, and install the trim
panel.

N1081-A

FIG. 11 —Typical Door Handle Disassembled
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El DpEck LD

ADJUSTMENT

Deck lid adjustments are shown in
Fig, 12. After the deck lid has been
fitted for exterior appearance, check
the weatherstrip fit at the flange to
prevent dust and water leaks, To
make this check, chalk the flange all
the way around, and close the deck
lid. Open the deck lid and check for
a chalk mark all the way around the
weatherstrip. Carefully bend the
flange at any point where the chalk
misses. After adjustment of the deck
lid, check the operation of the latch,
adjusting it if necessary (Figs. 13 and
14).

f
’

HINGE ATTACHING BOLTS

N1O78-A

FIG. 12—Deck Lid Adjustments

....

oy _.lgj = il

N1086-A

FIG. 13';0.& Lid Lock Adjustment

STRIKER PLATE

Lewws N1085-A

FIG. 14—Deck ﬁd Striker Plate
Adjustment

DECK LID TORSION
BAR REPLACEMENT

Once the anchor end of a torsion
bar is disengaged, the bar may be
readily removed. To disengage the
bar, prop the deck lid and then use a
pair of Vise-Grips or channel locks
on that part of the bar which is on the
outboard side of the hinge. Twist the
upper part of the bar forward until
the anchor end can be disengaged
from the adjustment slot (Fig. 15).

TORSION BAR TENSION

TORSION BARS  ADJUSTMENT NOTCHES

MOUNTING BRACKET 2 N1079-A

FIG. 15—Deck Lid Torsion Bar
Replacement

CYLNDER AND SLEEVE
ASSEMBLY

RETAINER

ASSEMBLY

FIG. 16—Deck Lid Lock

N1082-8

When the bar is installed, apply Lubri-
plate and adjust tension as necessary;
the slot farthest forward provides the
least tension.

DECK LID HINGE
REPLACEMENT

Remove both torsion bars and then
remove the hinge attaching bolts
(Fig. 12), After the new hinge is in-
stalled, adjust the deck lid and the
lock if necessary,

DECK LID LOCK CYLINDER
AND/OR SLEEVE
REPLACEMENT

After disconnecting the link, re-
move the sleeve retainer and then re-
move the sieeve assembly (Fig, 16).
The key hole cover and its spring are
serviceable (Fig. 17). Reverse the
procedure for installation,

KEYHOLE
COVER
SPRING

KEYHOLE
cCover

i i KEY
SLEEVE CYLINDER

N1083-A

FIG. 17—Deck Lid Lock
Disassembled
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TAILGATE

The replacement of the tailgate
lock and window mechanism is cov-
ered in Part 14-2,

TAILGATE ADJUSTMENT

The tailgate can be moved verti-
cally and horizontally by loosening
the hinge screws (Fig. 18), and then
shifting the tailgate as required.

N1146-A

FIG. 18—Tailgate Hinge
Adjustment

A tailgate striker plate can be ad-
justed after loosening the retaining
screws. Shims are available to in-
crease the latch contact area, if neces-
sary.

LATCH RELEASE LEVER AND
LINK REPLACEMENT

1. Roll down the rear window, and
open the tailgate,

2. Support the tailgate, and re-
move the bolt and washer retaining
the hinge support to the tailgate.

3. Remove the tailgate cover panel
retaining screws and remove the
panel.

4. Remove the retaining screws
from the right or left latch assembly,
rotate the latch 90 degrees, and re-
move the latch (Fig. 19). If only the
latch requires replacement, proceed
to step 9.

5. Pull the knob from the tailgate
latch release lever.

6. Remove the latch release lever
retaining screws and remove the lever
and link,

7. Connect the link to the latch on
the tailgate, position the reiease lever
on the tailgate, and install the retain-
ing screws,

8. Install the knob on the latch ac-
tuating lever.

9. Install the latch.

10. Remove the old sealer from
the cover panel and apply new sealer,

11. Install the cover panel to the
tailgate.

12. Connect the tailgate hinge sup-
ports and remove the temporary sup-
port.

TAILGATE HINGE
REPLACEMENT

1. Support the tailgate in the open
position.

2, Disconnect both hinge supports
at the tailgate,

3. Remove the screws retaining
the tailgate cover panel assembly to
the tailgate and remove the cover
panel.

4. Crank the window regulator
enough to gain access to the hinge
arcz. Remove the hinge to cover seal,

5. Insert a screwdriver into the
tailgate counterbalance spring strap
to prevent the strap hook from enter-
ing the spring compartment when the
hinge is removed.

6. Loosen the locknut on the tail-

TAILGATE
INNER PANEL~——,

FIG. 19—Latch Release Lever Assembly

LATCH RELEASE LEVER

gate glass run lower adjusting screw
to provide clearance for the removal
of the hinge upper retaining bolt.

7. Partially close the tailgate and
remove the hinge to tailgate retaining
bolts, strap hook, and hook retainer
plate.

~ 8. Pull off the tailgate support anti-
rattle pad.

9, Scribe the hinge location to the
body and remove the screws retaining
the hinge. Pull the tailgate slightly
away from the body and remove the
hinge.

10. Position the hinge on the tail-
gate and snugly install the hinge re-
taining screws to the body.

11. With the 1tailgate partially
closed, install the tailgate counterbal-
ance spring strap hook and hook re-
tainer plate to the hinge.

12. Remove the screwdriver from
the spring strap.

13. Tighten the tailgate glass run
lower adjusting screw,

14. Lower the glass and check and
adjust the tailgate alignment. Tighten
the hinge retaining screws and bolts.

15. Install the tailgate support
anti-rattle pad and the hinge to cover
scal.

16. Clean off the old sealer from
the cover panel and apply new sealer.

17. Install the inner panel to the
tailgate.

18. Install the tailgate hinge sup-
ports and remove the temporary sup-
port.

N1147-A
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TAILGATE COUNTERBALANCE
SPRING REPLACEMENT

1. Remove the spring access cover
(Fig. 20).

2. From inside the vehicle and
with the tailgate in the closed posi-
tion, insert a 12-inch screwdriver
through the hooked end of the spring
and into the hole provided in the
member, and unhook the spring from
the retaining pin (Fig. 20).

3. Unhook the spring from the
tailgate strap and remove the spring.

4. Remove the strap from the
counterbalance spring strap hook.

5. Position the strap on the hook.

6. Position the spring in the spring
compartment and connect it to the
strap.

7. With a long screwdriver and the
tailgate in the closed position, hook
the spring to the retaining pin.

N1148-A
FIG. 20—Tailgate Counterbalance Spring
8. Clean the old sealer from the 9. After applying new sealer, in-
access cover and floor pan. stall the access cover.



HOOD, GRILLE, AND
FRONT FENDER

HOOD

The hood is mounted on scissors
type hinges, The hood lock is located
at the front center of the hood and
radiator grille center support. The
hood will stay in a raised position
when opened by positioning the hood
support rod.

HOOD HINGE REPLACEMENT
1. Open the hood and scribe the
hinge mounting locations.

2. Place a wood block between the
hood panel and the cowl to support
the hood.

3. Remove the hinge retaining
bolts (Fig. 1).

4. Position a new hinge to the

QUTER PANEL SUPPORT

FENDER APRON

FIG. 1—Hood Hinge

front fender apron and install the
retaining bolts,

5. Remove the wood block and ad-
just the hood and lock for proper
alignment (Fig. 1).

HOOD ADJUSTMENTS

The hood is provided with fore
and aft, vertical, and side-to-side ad-
justments (Fig, 1). These directions
refer to the position of the hood when
it is fully lowered. The elongated
bolt slots in the hinge at the hood pro-
vide the side-to-side adjustment, The
enlarged holes in the hinge at the
fender apron provide both vertical
and fore and aft adjustments.

The outer panel support (Fig. 1) is
adjustable to provide proper fit of the
hood at the cowl pad.

The hood locking latch and hook
are also adjustable (Fig. 2). The
elongated mounting bolt slots in the
hood lock provide side-to-side adjust-

SAFETY CATCH HOOD CATCH N1084-A

FIG. 2—Hood Latch

ment. The elongated mounting bolt
slots in the hook provide the latching
adjustment,

GRILLE REPLACEMENT

1. Raise the hood and disconnect
the parking lamp wires at the connec-
tors.

2. After removing the bumper, re-
move the grille retaining bolts, and
remove the grille (Fig. 3).

3. Transfer the parking lamps to
the new grille. Position the new grille
and install the retaining bolts and
nuts, Install the bumper.

4. Connect the parking lamp wire
connectors.

FRONT FENDER REPLACEMENT

1. Open the hood and, as a pre-
caution against damage, remove the
front headlamp rim.

2. Remove five fender to radiator
shroud retaining bolts and three stone
defiector to fender bolts (Fig. 4).

3. Remove seven fender to fender
apron bolts.

4. Remove three fender to front
pillar retaining bolts, Lift the fender
up and out, and remove it from the
car,

5. Transfer any fender ornaments
and mouldings to the new fender.

6. After applying sealer to all the
attaching screw holes and to the
upper edge of the fender apron, posi-
tion the fender and loosely install the
attaching bolts. To prevent damage to
the fender, do not close the front door
before the fender alignment is made
and bolts tightened.

7. Shift the fender to the best
alignment and fit, using shims where
necessary, and tighten all bolts.

8. Position the headlamp rim and
install the retaining screws,
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FIG. 4—Front Fender Attaching Points
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K soby TUNE-UP

Most rattles are caused by a loose
bolt or screw. Foreign objects such
as nuts, bolts, or smail 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,

In the event that tightening the
bolts and screws, located on such as-
semblies as the doors, hood, and deck
lid, does not eliminate the rattles, the

FIG. 1—Drain Holes

ROCKER PANEL

trouble is probably caused by mis-
alignment. If this is the case, follow
the adjustment and alignment proce-
dures for these assemblies,

Rattles and squeaks are sometimes
caused by weatherstripping and anti-
squeak 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 (Fig. 1), located on
the underside 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.

”\ REPLACEMENT PANEL TACK
; wnnm m rosmou

Clamp ¢ mool-A

FIG. Z—Typkd Sheet Metal Repair
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PANEL REPAIR

With proper equipment, an expe-
rienced body repair man can repair
a damaged area by one of three meth-
ods: first, repair and use_the original
panel; second, cut out the damaged
area and replace with a section of
suitable sheet metal; or third, replace
the complete panel.

Figure 2 illustrates typical sheet
metal repair. If the complete panel
requires replacement, refer to Group
15 "Body Construction Drawings"
which will assist in locating the hid-
den weld joints which fasten the
quarter panel to the body.

See Group 17 for the Falcon
underbody dimensions.

PANEL REPAIR PROCEDURE

The following procedure is one of
several methods that can be used for
cutting out and replacing a portion
of the panel. This procedure is used
here for quarter panel repairs and
can be applied to other sections of
the body as well,

Rough out and shape as much of
the damaged area as possible. Meas-
ure the piece of metal to be cut out

FIG. 3 —Typical Welding Operations

(Fig. 2). This measurement should be
taken from a definite point, such as a
moulding or bead.

Make the corresponding measure-
ments on the suitable sheet metal, Be
sure measurements are taken from
the same points. Scribe a line around
the area to be cut from the sheet
metal (preferably straight-line cuts).

Drill a Yi-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 over
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 at the
pillar post or at any point where the
panel is spot-welded to other parts
of the body, the damaged piece
should be split at the weld if possible.
To split a spot-weld, drive a sharp
chisel between the two pieces of metal

WELD HAMMERED BELOW METAL SURFACE

at the weld, In difficult cases, a spot-
weld may be split by drilling a %-
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 surc that the two parts do
not overlap, Tack-weld at intervals as
shown in Fig. 2, then make a con-
tinuous weld around the two pieces,
Weld about six inches at a time. Stag-
ger the welds to prevent excessive
distortion. Typical welding opera-
tions are shown in Fig, 3.

Hammer the weld below the con-
tours of the surface not more than
Yq inch with a grooving dolly.

Metal-finish the repaired area and
file it smooth, taking care to produce
the correct contour.

Grind the welded area clean, and
tin it.

Fill in with solder, taking care that
sufficient solder is applied so that the
final metal finish will not have in-
dentations,

Metal-finish the panel to prepare
it for painting.

METAL FINISH TO LEVEL BOTH SURFACES

M1002-A
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H DOOR OUTER PANEL REPAIR

If a door outer panel is severely
damaged, and the door inner panel
is undamaged or in repairable condi-
tion, & door outer panel is available
for service as well as a complete door.

Remove the door assembly and re-
move all chrome, hardware, and
trim, It is not necessary to remove
the window regulator and remote
control mechanism, lock and runs.

Place the door on a flat surface
with the door edges extended over
the edge, and grind completely
around the outer edges (Fig. 4). Re-
move the hem flange and repair any
distortion of the inner panel. Posi-
tion the new outer repair panel and
bend the hem flange over the inner
panel. Spot braze the hem flange to
the inner panel. Metal finish the ex-
terior surface, paint it, and assemble
the interior trim and hardware,

On a door with an outer panel re-
inforcement, it will be necessary to
break the weld (Fig. 4). Spot braze
the reinforcement when assembling
the new outer panel.

OUTER PANEL ———

OUTER PANEL
REINFORCEMENT

FIG. 4—Door Outer Panel Replacement

M1003-A

Il PAINT REFINISHING

In order to simplify the handling
of paint problems, a description of
abnormel paint conditions is given
here. Any of these conditions can be
corrected by one of the three repair
procedures given under “Paint Repair
Procedures.”

PAINT PROBLEMS

Listed here are some of the ab-
normal paint conditions that may be
encountered. It is very important to
identify the paint condition correctly
s0 that the proper repair procedure
may be followed. For each of the fol-
lowing paint conditions described,
the recommended repair procedure
will be indicated,

Blistering is the formation of bub-
bles or pin points on the surface of
the finished work (Figs. 5 and 6). Un-
less inspected by a magnifying glass,
this condition is very hard to identify,
In some instances, this complaint
may be confused with dirt in the
paint, To verify blistering, prick the
suspected areas, and note whether
a hole exists under the bubble, This
condition is caused by rust, moisture,
or oil between the coats, metal not
properly cleaned, or uneven tempera-
tures between the metal and the paint
being sprayed. Use repair proce-
dure 1,

BRONZING

Bronzing is a type of film cast over
the original paint, resulting in a
bronze effect (Fig. 7). Use repair pro-
cedure 3,

CHALKING

Chalking is evidenced by the for-
mation of a white or gray film on the

P SN p i
~ M1004.A ©

FIG. 5- FIG. 6-
Rondom Blisters Pattern Blisters

-
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FlG. 8-
Chalking

FIG. 7-
Bronzing

paint surface (Fig. 8). Use repair
procedure 3,

CHECKING

“Line checking” has the appear-
ance of thin, straight lines criss-
crossing each other (Fig. 9), These
lines may be from one-half inch to
four inches, or longer, increasing in
length as the finish ages. Use repair
procedure 2,

CHIPPING AND STONE BRUISES

Chipping occurs when the surface
of the finish coat of paint has been
broken by a sharp blow, and small
particles of paint have flaked off (Fig.
10). Frequently, stone bruises result
in chipping (Fig. 11) Use repair pro-
cedure 2,

COLOR CHANGE

This may be identified by one panel
changing color more quickly than
another panel and is usually due to
repainting of individual panels in re-
pair. Use repair procedure 2,

CRACKING

Cracking is evidenced by the paint
curling, Frequently cracking starts at
the edge of a panel (Fig. 12). This is
caused by poor mixing of the paint,
or by temperature changes during the
various painting stages. Use repair
procedure 1.

! .,
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S m1008-A

FIG. 9- FIG. 10—
Line Checking  Chipping

MI010-A

FIG. 11-
Bruises

MIOTT-A

FIG. 12—
Cracking

CROW FOOTING

Crow footing may be described as
small lines branching off from a point
in all directions and giving the ap-
pearance of a crow's foot (Fig. 13).
Crow footing is usually caused by
spraying a second coat before the
first coat is dry, by spraying an ex-
cessively thick coat or by thinners
which evaporate too fast. Use repair
procedure 1 or 2,

DIRT IN PAINT

Patches where dirt appears (Fig.
14) should be sanded smooth and re-
finished. In most cases, removal of
the dirt can be accomplished without
having to sand down to the primer
coat of paint. It is possible to con-
fuse this condition with blistering. To
verify the condition, prick the sus-
pected areas, and note whether there
is foreign material under the surface.
Use repair procedure 2,

MILDEW

Mildew growth is most commonly
found in a very dark gray or black
color, and occurs along radial lines
(Fig. 15). Use repair procedure 3,
and If this does not correct the con-
dition, use procedure 2.

OFF-COLOR

The term off-color is applied to
adjacent areas on which the colors
do not match (Fig. 16). It may also
appear when making spot repairs.
Use repair procedure 2.

- M1012-A

FIG. 13- FIG. 14—
Crow Footing  Dirt in Paint

—

i rciaa MU 015A
FIG. 15— FIG, 16-
Mildew Off-Color
ORANGE PEEL

Orange peel is a term used to de-
scribe an uneven, mottled appearance
on the paint surface (Fig. 17). This
is usually caused by improper thin-
ning of the paint. Use repair proce-
dure 3,

OVERSPRAY

Overspray is evidenced by a rough,
dull finish of the area surrounding
the paint repair (Fig. 18). Lightly
sand out the overspray and apply a
properly thinned finish coat, or use
repair procedure 3.

Peeling occurs when large areas of
the enamel or primer coat separate
from the metal or prime coat (Fig.
19). This is usually caused by wax,
grease, rust, or oil under the paint.
Do not confuse this with “Orange
Peel.” Use repair procedure 1.

PITS AND CRATERS

Pits and craters may be identified
by the appearance of small round de-
pressions in the paint (Figs. 20 and
21), These may be caused by not
allowing the first coat to dry suffi-
ciently before applying the second
coat or from failure to remove sili-
cone polishes before repainting. Use
repair procedure 2,

M1017-A
FIG. 17- FIG. 18-
Orange Peel Overspray
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Peeling Pits

PRIMER SHOWS

The primer will show through the
finish coat as a result of an exces-
sively thin color coat, or application
of the color coat before the surface is
dry (Fig. 22).

When this condition exists, clean
the surface, and spray two finish
couts of paint over the affected area.

Use repair procedure 2.

RUNS, SAGS, AND WRINKLES

The uneven collections of paint on
the finished surface are referred to
as runs or sags (Fig. 23). The collec-
tions may appear in the form of tear
drops or sagging lines. Usually these
lines -are quite soft and sometimes
they may be wrinkled (Fig. 24), This
is usually caused by over-application
of paint or hesitation in the stroke of
the gun, Use repair procedure 2.

SCRATCHES

Scratches are thin marks or tears
that may partially or completely
penetrate the surface of the finish
coat of paint (Fig. 25). Where the
penctration is very deep, remove the
paint from the surrounding area and
refinish, Use repair procedure 2.

SPOT DISCOLORATION

This is evidenced by brown spots
or stains on the surface. Stains or
spots can be caused by road tar, acid,
or alkali-bearing water from the

FIG. 21-
Craters

M1021-A

FIG. 22~
Primer Shows

FIG. 23—
RunsondSags  Wrinkles

FIG. 24—

streets, Use repair procedure 3, and
if this does not correct the condition,
use procedure 2.

WATER SPOTTING

Water spotting is evidenced by a
milky pattern where water drops have
fallen (Fig. 26), Use repair procedure
3, and if this does not correct the
condition, use procedure 2.

PAINT REPAIR PROCEDURES

The original paint on Ford cars is
baked enamel, When refinishing part
or all of a car, baking enamel or air
dry enamel should be used. Baking
enamel is preferred if drying facilities
are available.

Use of lacquer paint for spot re-
finishing will usually prove unsatis-
factory. Even though the color is
matched precisely, lacquer paint has
a different sheen than enamel and the
spot will invariably show. Even if
the spot were good enough to pass
initial inspection, it would show up
in & few months because lacquer
has @ different oxidation rate than
enamel,

Spot refinishing with enamel re-
quires a high degree of skill to pro-
duce an acceptable job, Enamel does
not lend itself readily to rubbing out
with compound; therefore it is very
difficult to blend the new paint with
the old. Usually the best course to
follow is to paint the entire panel.

vy
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FIG.25-  FIG. 26-

Scratches Water Spotting

When attempting to match colors
on finishes that may be slightly faded,
polish a small area near the damaged
section. Wet the polished area with
water so it will more closely resemble
the gloss of the wet enamel to be
tinted. Then make small “brush outs”
or “spray outs" on the damaged sec-
tion to compare color, Use light or
dark cnamel tint bases as may be
required to obtain the desired color
match.

If there is any doubt about the
type of paint on a particular car, dip
a finger in lacquer thinner and rub it
on a small area. If the finish rubs off
easily and starts to dissolve, it is lac-
quer. If it does not, it is most likely
enamel, Some of the newer lacquer
paints leave an insoluble outer skin.
Reveal the under surface by carefully
sanding, and use the lacquer thinner
test.

PAINT APPLICATION

Heavy coats of enamel should be
avoided. One mist coat followed by
one heavier coat will usually be suffi-
cient to provide good coverage. One
coat of enamel is equivalent in film
thickness to several coats of lacquer.
One coat consists of & right and left
movement of the spray gun, not just
movement of the gun in one direc-
tion.,

When enamel is sprayed, the gun
should be held 8 to 12 inches from
the surfoce. Move the gun parallel to
the surface and not in an arc, Do not
tilt the gun or “fan" it.

REPAIR PROCEDURE 1.
REFINISHING COMPLETE CAR OR PANEL

If the complete car is to be painted,
remove the windshicld wiper arms,
and cover the front and rear bump-
ers, all exterior mouldings, all plastic
ornaments, windshield wiper brack-
ets, weatherstrips, etc. with masking
tape. Acetate-fibre, clear tape is rec-
ommended where liquid paint strip-
pers are used.

Remove Paint. Remove all dam-
aged paint from the exterior surfaces
of the body by sand blasting, shot
blasting, disc grinding, or liquid
stripping. If liquid stripper is used,
carefully follow the supplier’s instruc-
tions.
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After the paint has been removed,
wash off any accumulation of surplus
material,

If the paint was removed with
liquid stripper, carefully follow the
supplier’s instructions for neutraliza-
tion of excess material.

Prepare metal, Apply metal condi-
tioner to all areas from which the
paint was removed. Avoid using an
execessive amount, and carefully fol-
low the supplier’s instructions. Be-
fore applying the paint, remove all
remaining traces of metal conditioner
according to the supplier's instruc-
tions. The metal must be properly
prepared before prime and color coats
are applied.

Apply Primer Surfacer, Remove
any dust from the surfaces with clean
tack cloths, Do not touch the metal
with bare hands. The result is an oily
film and poor paint adhesion.

Spot-glaze any bad metal with a
suitable glazing putty. Wipe the area
with a tack cloth, and spray two coats
of sanding type primer in accordance
with the supplier’s recommendations.

After the primer has dried as speci-
fied, lightly scuff-sand the primer to
remove dirt and overspray.

Spray a final, wet, double coat of
synthetic primer surfacer and allow
to dry according to the supplier's
recommendations.

Apply Finish Coat, Water-sand the
surface with No. 360 sandpaper.
Avoid cutting through to the bare
metal, Rinse well, blow off all water
from seams, cracks, etc,, and dry
thoroughly.

Wipe the work with a tack cloth,
and spray one mist, and one wet fin-
ishing coat of paint. Follow the sup-
plier’s instructions carefully,

The car is now ready for whatever
drying process is available.

Remove the masking tape, and
carefully touch up any portions
missed by the spray.

When the job is entirely dry, install
the hardware, etc,

REPAIR PROCEDURE 2,
SPOT REPAIRING

The end result of spot repairing de-
pends upon the skill and knowledge

of the operator doing the repair. In
most cases, a more satisfactory repair
may be obtained by finishing the
complete panel involved.

Remove Paint, Before sanding the
surfaces to be painted, use a good
wax and grease remover to eliminate
all traces of wax, polish, and grease.
Dry the panel with a clean cloth, If
the car has been polished with a wax
or polish containing silicone, remove
the silicone base as instructed under
“Removal of Silicone Polishes.”

Feather-edge any broken spots
with coarse sandpaper. Treat any
rusty metal with a metal conditioner.
Follow the supplier’s instructions for
removal of any remaining traces of
conditioner,

Apply Primer Surfacer, Spot-spray
bare and feathered edges with primer
surfacer, reduced according to the
supplier's recommendations. Permit
each coat to become dull (after all
thinner has dried off) before applying
additional coats, Before sanding, al-
low the final coat to dry for the
length of time specified by the sup-
plier. Sand the primer surfacer ac-
cording to recommendations, If any
imperfections still show, smooth out
with spot glazing putty. Allow the
putty to dry for the length of time
specified, and sand the same as primer
surfacer.

Sand the patches and the entire
panel to remove scratches in the old
finish and overspray, Wipe clean,
using a cloth dampened with ¢namel
thinner.

Spray the area to be painted with
one medium coat of a sealer, reduced
according to the supplier's instruc-
tions. Allow to dry for the length of
time specified and, if necessary, scuff
lightly with fine sandpaper to remove
nibs.

Wipe the area with a tack cloth
and spray one mist, and one wet fin-
ishing coat of paint according to the
supplier’s recommendations.

Remove the masking tape, etc,
and allow the paint to dry according
to the supplier's recommendations.

Removal of Silicone Polishes. All
traces of wax and polish containing

silicone must be removed from the
painted surfaces before refinishing.
Any paint surface suspected of hav-
ing been treated with these substances
should be tested as follows: Spray
enamel of any color on a small verti-
cal area of the car that is to be re-
finished. If “fish eyes” or craters form
on the surface of the sprayed area,
silicone polish has been used.

The following procedure for re-
moving silicone polishes from painted
surfaces is recommended:

1. Using clean cloths saturated
with a known brand of silicone re-
mover or good enamel thinner, wash
off the area to be painted. Before the
solution has a chance to dry, wipe off
with CLEAN, dry cloths, changing
these frequently. Do not re-use these
cloths anywhere in the shop, but dis-
pose of them immediately, If the sili-
cone residue gets on any refinished
surface, “fish eyes” will result when
the area is painted.

2. Water-sand the area with No.
320 sandpaper, wash with water, and
dry off.

3. Saturate clean cloths with a sili-
cone remover or a good enamel thin-
ner, and wipe off the entire sanded
area.

4, Change to dry, clean cloths and
remove any excess solution. Be sure
that all accumulated polish is removed
from crevices of drip rails, doors,
mouldings, etc.

The importance of keeping the
paint shop clean and free from the
silicone materials on cloths, clothing,
or spray equipment cannot be over-
emphasized. Do not use a spray gun
to spray refinishing materials after it
has been used to apply silicone pol-
ishes. Make sure that refinishing work
is not done near an area where sili-
cone or wax polishes are applied.

REPAIR PROCEDURE 3.
POLISHING

In cases where the paint condition
calls for repair procedure 3, apply
FoMoCo polish to the affected area
as directed on the container.
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[l BODY SEALERS AND APPLICATION

A wide variety of sealers are used
by manufacturers. Since it would be
difficult 1o stock all of these sealers,
the all-purpose sealers described be-
low have been selected for service
use, The method and points of appli-
cation are given under each sealer
type. For illustrations refer to Part
15-1.

BODY SEALER BBA-19562-A

This white sealer will not run, is
fast drying, and remains semi-elastic.
It duplicates the vinyl-type sealer
used in assembly. It is easily cleaned
up with a dry cloth, followed by
solvent if necessary, and provides an
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
B6A-19563-B

The combination black caulk and
sealer is of the same composition as
body sealer, and is used in the same
areas. The color is gloss black in-
stead 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 ashestos filler, is heavy bodied,
and is commonly known as “perma-
gum.” It is used on spotweld holes,
around moulding clips, or between
two surfaces not properly sealed by
a gasket. Apply the sealer with a
putty knife.

CAULKING CORD
AB-19560-A

Caulking cord is body sealer (M-
5397-B) in a convenient cord form.

M-2G17-A CEMENT

This cement is recommended for
instrument panel safety cover and
body panel plastic water shield in-
stallation. It is also useful for repair
or replacement or other vinyl and
rubber trim,

RUBBER CEMENT B8A-19552-B

This rubber cement is a quick-
drying, strong adhesive material, It
is designed to cement weatherstrip-
ping to doors, bodies, deck lids, cowl
ventilators, 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 @ 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 new or old cement
smears, wax, tars, oils, grease, caulk
and sealer, When desired, 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 rec-
ommended that silicone lubricant be
applied to the upper weatherstrips at
every regular lubrication period, Its
use makes the doors easier to close,
avoids weatherstrip squeaks, retards
excess weatherstrip wear from chaf-
ing between the door glass upper
frame and the weatherstrip, and helps
to retain door window alignment by
reducing friction berween the glass
frame and rubber weatherstrip,
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n DOOR AND QUARTER TRIM PANEL REPLACEMENT

Basically, all door and quarter trim
panels are retained in the same man-
ner. In view of this, one removal and
installation procedure will cover all
models.

1. Remove the window regulator
handle with the tool shown in Fig. 1.
Insert the tool between the control
handle and the friction plate. Press
the tool against the spring clip until
the handle can be released from the
shaft.

2, Remove any screws retaining
the trim panel to the inner panel, such
as the arm rest retaining screws (Fig.
2). To reveal the quarter panel arm
rest forward retaining screw, slide the
ash tray assembly forward.

3. With a putty knife, pry the trim
panel retaining clips out of the inner
panel at each side,

4. Bow the trim panel out of the
retainers, and carefully loosen the

RETAINER

Tool—$9538-A

N1015-A

FIG. 1=Typical Handle Removal

FIG. 2—Typical Door Trim

plastic water shield, if necessary.

5. Place a daub of M-5397-B
sealer over each trim retaining clip
hole to seal the retaining clips when
they are pushed into the door. Also,
apply this sealer around the window
regulator shaft, and other existing
holes.

6. Fasten the plastic water shield
to the inner panel with M-2G17-A
cement (see Part 15-3).

7. Make sure all the retaining clips
are installed in the trim panel. Place

the upper edge of the trim panel in
the retainer, insert the lower edge of
the trim panel in the retainer and
push the retaining clips into the holes
in the door inner panel,

8. Install the arm rest retaining
SCrews.

9. Insert the spring clip in the
handle, position the regulator handle
spring, place the friction plate against
the trim panel and push the handle
onto the shaft until the spring clip
snaps into the groove.

E] FRONT SEAT

SEAT CUSHION AND/OR
BACK REPLACEMENT

Work, other than that of minor
nature, i§ more ecasily performed
when the front seat assembly is re-
moved from the car.

1. Disconnect and remove the
front seat retracting springs from the
seat track (Fig, 3).

2. Remove the nuts retaining the
seat tracks to the floor pan and lift
the seat assembly from the car,

3. Disconnect and remove the tie
rod from the eye bolt on the frame.
Remove the seat tracks from the
frame.

4. Transfer the seat adjusting

lever knob to the new left hand track
assembly,

S. On a car with a solid seat back,
remove the bolts and washers attach-
ing the seat back. Remove the hairpin
clips from the pivot pins.

6. On a car with a split front seat
back, remove the hairpin clip from
the center seat back studs.
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FIG. 3 —Front Seat Mechanism

7. Remove the seat back.

8. Position the seat back assembly
on the seat. On cars with the split
back seat, install the hairpin clip at
the seat center bracket.

9. Install hairpin clips on the seat
back pivot pin. On a car with a solid
seat back, install the bolts and wash-

SEAT TRACK-TO-FLOCR PAN

MOUNTING STUDS

ers attaching the seat back to the seat.

10. Position the new seat tracks on
the frame and install the retaining
bolts and tie rod.

11. Position the seat assembly in
the car and install the retaining bolts
and nuts. Install the retracting
springs.

FIG. 4 ~Typical Front Seat Cushion Build-up

R1036-C

TIE ROD ADJUSTMENT

Tie rod maladjustment will affect
only the passenger side of the seat.
In case the latch retaining the track
fails to release, turn the tie rod turn-
buckle clockwise enough turns to
shorten the tie rod travel sufficiently
to release the track latch. If the latch
fails to secure the seat travel, turn
the tie rod turnbuckle counterclock-
wise to lengthen the tie rod travel
enough to allow the latch to snap into
locking position.

SEAT CUSHION COVER
AND/OR PAD INSTALLATION

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.

R1037-A
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In a few instances, the pads may be
damaged and require replacement.

Figure 4 shows a front seat cush-
ion buildup. Seat cushions for all
other models are built up in basically
the same manner. Therefore, when
installing new seat cushion covers or
pads, refer to Fig. 4 for the location
of listing wires, hog rings, anti-
squeak pads, and seat pad stack-up.

When installing a new seat cushion
cover, follow these basic instructions:

1. With the seat cushion assembly
right side up, make sure the pads are
stacked properly and centered; then
place the cover over the pads to hold
them in position.

2. Carefully turn over the seat as-
sembly so that the pads do not shift
out of position.

3. After centering the cover and
straightening the seams along the
front edge of the cushion, fasten the
cover to the front of the seat frame

with hog rings. Make sure the hog
rings encircle the listing wire. Install
one hog ring in each hole provided
in the seat cushion frame.

4. At the rear of the seat assem-
bly, pull the cover taut over the pads,
and install two hog rings at the center
elements of the spring assembly and
one hog ring at every other element
out to the edge.

_ 5, Fasten the sides of the cover to
the seat frame side with hog rings
through the holes provided (Fig. 4).

INSTRUMENT PANEL

1. Unsnap the three-piece chrome
trim moulding from the instrument
panel safety cover edge.

2. Remove the safety cover end
plate at each door pillar.

3. Remove the lower and side gar-
nish mouldings and note the screw
sizes.

4. Remove the speaker and de-
froster grille assembly.

SAFETY COVER REPLACEMENT

5. Pull the safety cover from the
instrument panel.

6. Using solvent B6A-19563-D,
clean the old cement from the instru-
ment panel mounting surfaces.

7. Position the cover temporarily,
and then mark the cover and the in-
strument panel at several locations.

8. Using a wide brush, quickly ap-
ply M-2G17-A cement to both the in-

strument panel and to the safety
cover around the outside and the in-
side edges only.

9. Press the safety cover into posi-
tion.

10. Install the speaker and de-
froster grille assembly.

11. Install the garnish mouldings,
safety cover end plates, and the three-
piece trim moulding.

n HEADLINING REPLACEMENT

The following headlining replace-
ment procedure applies to all models
in general. If some of the steps in
these procedures do not apply to the
particular model being serviced, pro-
ceed to the next step.

1. Remove the windshield side
garnish mouldings, sun visor assem-
blies, dome lamp lens, and rear view
mirror.

2. Remove the rear seat cushion
and seat back to provide working
space. Slide the package tray out from
the back window weatherstrip and
remove it from the shelf. Remove the
coat hooks, center pillar garnish
mouldings, and quarter window gar-
nish mouldings.

On station wagons, remove the sta-
tionary window garnish mouldings

and the tailgate window side and up-
per runs as indicated on page 14-13.

3. Cut the headlining along the
edge of the windshield, back window,
and stationary window weatherstrips.
Disconnect the headlining along the
side rails, and then starting at the
front of the car, push the ends of the
roof bows out of the roof side rails.
At the rear bow, release the two rear
bow retainers from the roof rear rail,
and then remove the headlining.

4. Check the tabs on the headlin-
ing side retaining strips. If any tabs
are bent or flattened, repair them and
tighten the retaining strips.

5. Transfer the headlining bows in
sequence to the new headlining.

Roof bows are color coded at each

end. When ordering new roof bows,
be sure to note the color at each end
of the bow.

6. Install the rear bow in the side
rails, and connect the rear bow re-
tainers to the roof rear rail. Install the
other headlining bows, working from
the rear toward the front of the car.
The headlining should be centered
and the seams straight.

7. Apply trim cement to the wind-
shield header along the edge of the
windshield weatherstrip. Cement the
headlining to the windshield header,
starting from the center. Trim the
headlining approximately %2 inch be-
low the windshield weatherstrip edge
and then instal] the headlining under
the windshield weatherstrip,

8. Apply trim cement to the back
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window upper frame, along the edge
of the window weatherstrip,

On a station wagon, apply trim
cement to the tailgate window upper
Tun mounting area,

Cement the headlining in place,
starting from the center.

9. Trim the headlining around the
back window. On the sedan and Ran-
chero models, trim the headlining ap-
proximately %2 inch below the back
window weatherstrip edge. Place the
headlining under the back window
weatherstrip,

10. Pull the headlining down at
the sides to remove the wrinkles, Cut
the headlining bow retainers to elimi-
nate gathering of the material, Trim

the headlining at the door openings to
approximately 1%2 inches below the
windiace, Starting at the front on
each side of the car, use a putty knife
(with rounded corners) to work the
headlining up under the retaining
strip. Be sure the headlining catches
on the tabs,

11. Apply trim cement to the roof
side rail at the quarter window open-
ing. Pull the headlining to remove
wrinkles, and cement it in place,

12. On station wagons, apply trim
cement to the roof side rail at the
edge of the stationary quarter win-
dow weatherstrip and cement the
headlining in place. Trim the head-
lining approximately %% inch below
the weatherstrip edge and install the

headlining under the weatherstrip.

13. Install the window garnish
mouldings, tailgate window runs, coat
hooks, seat back and seat cushion,
sun visor assemblies, and rear view
mirror,

14. Cut a hole in the headlining
for the dome lamp. Be sure the dome
lamp lens will cover the hole. Install
the dome lamp lens.

Use warm water on a sponge to
dampen a cloth headlining that sags
or is slightly wrinkled, or spray it with
live steam, On vinyl headlinings, live
steam must be applied to the backside
of the headlining through the dome
lamp opening. As it dries the headlin-
ing will shrink slightly, removing
most wrinkles and sags.
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Bl vent winbow

The vent window glass itself may
be removed and/or installed by using
the tool shown in Fig. 1. When in-
stalling new glass, use new glass tape,
and apply sealer to the frame horizon-
tal channel and to the other channel
in the area of the upper pivot.

ADJUSTMENT

The vent glass and/or the vent
window frame may be adjusted in
various ways as follows:

1. With the vent glass installed,
lower pivot spring tension may be
adjusted with a socket, extension, and
ratchet used through the access hole
in the door inner panel, Adjust so that
the glass will stay open at highway
speeds,

2. The door frame mounting holes
(Fig. 2) are elongated to provide a
tight fit for the vent window frame in
the door frame.

3. The upper pivot mounting holes
are slotted to help provide a weather-
proof fit of the glass frame within the
vent window frame (Fig. 3),

VENT WINDOW FRAME AND
VENT WINDOW
WEATHERSTRIP REPLACEMENT

1. Remove the trim panel and the
upper retainer, Pull the water shield
away from the access holes.

2. Remove the glass stop (Fig. 4)
and the front run bracket retaining
bolt. Loosen the front run retaining

// o
FIG. 1—Gloss Channel
Replacement

bracket at the inner panel (Fig. 5).
Lower the window completely,

3. Pry the door glass front run out
of the vent window division bar and
remove the run.

4. Remove the vent window frame
mounting screw from the belt line
of the door (Fig. 2).

5. After carefully pulling away
the door weatherstrip from the upper
forward area of the door frame, re-
move the remaining frame mounting
screws and the vent window and
frame,

6. Remove the upper pivot from
the frame, and remove the lower

VENT WINDOW

WEATHERSTRIP

UPPER PIVOT
RETAINING SCREWS

WEATHERSTRIP
TENSION ADJUSTING NUT R1039-8

FIG. 3—Vent Window Assembly

pivot spring assembly. Note the posi-
tion of the stop washer and the flat
washers.

7. Remove the weatherstrip.
8. Install the weatherstrip.

9. Install the pivot and the pivot
spring assembly. Adjust the spring
tension so that the vent glass will stay
open when the car is driven at high-

way speeds.

10. Install the vent window and
frame in the door frame.

11. Install the front run and its
bracket, adjusting the bracket posi-
tion to get correct door glass lateral
position and snug fore-and-aft door
glass fit,

12. Install the stop, adjusting it for
proper door glass height at the belt
line with the glass lowered.

13. Install the water shield, the
trim panel retainer, and the trim

panel.
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E] FRONT DOOR WINDOW

DOOR GLASS ADJUSTMENT

The trim panel must be removed to
make any of the following adjust-
ments.

Fore-and-aft adjustment for snug
glass fit within the runs may be made
by using suitable shim stock between
the front run and the vent window
division bar. The front and/or the
rear run may also be shimmed at the
lower attaching point(s). See "Glass
Replacement” for run removal pro-
cedure,

Vertical adjustment is possible by
means of the single stop (Fig. 4).
When the glass is fully lowered, the
upper edge should be even with the
belt line.

Lateral adjustment for smooth
movement of the glass within the runs

REMOTE CONTROL
RETAINING SCREWS

can be made by moving the lower
attaching points of the run (Fig. 5).

GLASS REPLACEMENT

1. Remove the trim panel and the
trim panel upper retainer. Pull the
water shield away from the access
holes.

2. After removing the stop (Fig.
4), lower the glass until the regulator
arm roller is out of the glass channel.

3. Unsnap and remove the belt
weatherstrips, loosen the front run
attaching bolt at the mounting
bracket, and remove the bracket at-
taching bolt from the inner panel.

4. Remove the front run from the
division bar by pulling rearward on
the edges of the run.

DOOR HANDLE
RETAINING SCREWS

BELT UNE
WEATHERSTRIP

REGULATOR

GLASS RUN
RETAINING RETAINING
SCREWS SCREW
FIG. 4 —Front Door

GLASS STOP
RETAINING
SCREWS

ACCES
e, REAR RUN
RETAINING SCREW

N1080-A

FIG. 5 —Door Glass Run Removal

5. Remove the glass (Fig. 6).

6. Using the tool shown in Fig. 1,
remove the channel from the glass.

7. Install the channel, using new
glass tape.

8. Simultaneously, position the
glass and run in the door, and install
the belt weatherstrips.

9. Position the regulator arm rol-
ler in the channel, and finally position
the run in the division bar.

10. Connect the run and bracket,
making necessary lateral adjustment.

11. Install the stop, making neces-
sary adjustment,

12. Install the water shield, the
trim panel upper retainer, and the
trim panel.

i —r—=n

[ RIO4AT-A
FIG. 6—Door Glass Removal

E] REAR DOOR WINDOWS

DOOR GLASS ADJUSTMENT

The trim panel must be removed to
make any of thefollowing adjustments.
Fore-and-aft adjustment for snug

glass fit within the runs may be made

by using suitable shim stock between

the front run and the door frame,
Vertical adjustment is possible by

means of the single stop (Fig. 7).
When the glass is fully lowered, the
upper edge should be even with the
belt line.
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Lateral adjustment for smooth
movement of the glass within the
runs can be made by moving the
lower attaching points of the runs
(Fig. 7).

DOOR GLASS REPLACEMENT

1. Remove the trim panel and the
trim panel upper retainer. Pull the
water shield away from the access
holes.

PUSH BUTTON ROD

BELLCRANK CONTROL

STATIONARY
S

BELT LINE
WEATHERSTRIPS

LOCKING REMOTE CONTROL UNK

DOOR OPENING

2. Remove the window regulator
and the stop, and lower the window
to the bottom of the door.

3. Remove the belt weatherstrips,
and remove the rear run adjusting
nut (Fig. 7). Disconnect the remote
control anti-rattle clip (Fig. 8).

4, Pull down the rear run enough
to clear the door frame, and then
remove it by pulling it forward and
out of the division bar.

RETAINING
SCREWS

R1042-A

REMOTE CONTROL LINK

N1076-A

FIG. 8—Rear Door Lock and Remote Control

5. Tilt the rear edge of the glass
to the bottom of the door and then
remove the glass.

6. Transfer the channel or the
glass, using the tool shown in Fig. 1.

7. Simultaneously position the
glass and the run in the door, and
install the belt weatherstrips.

RETAINING SCREWS

RETAINING SCREWS R1043.A

FIG. 9 —stationary Glass

8. Finally position the run, press
it into the division bar, and install the
run adjustment nut finger-tight,

9. Install the regulator and the
stop, adjusting the stop as required,

10. Connect the anti-rattle clip,
and make any necessary lateral ad-
justment in the runs. Tighten the ad-
justment nuts.

11. Install the water shield, the
trim panel upper retainer, and the
trim panel,

STATIONARY GLASS
REPLACEMENT—SEDAN

1. Remove the rear run adjust-
ment stud lock nut, pry the run from
the division bar, and remove the
run (Fig. 7).

2, Carefully pull aside the door
weatherstrip, remove the window
frame retaining screws (Fig. 7), and
remove the window frame,

3. Disassemble the window frame
(Fig. 9), and install the glass.

4, Install the glass frame in the
door, and cement the door weather-
strip in place,

5. Install the run, adjusting it as
necessary.

STATIONARY GLASS REPLACE-
MENT—STATION WAGON

1. Remove the rear door glass.

2. Pull down the upper run from
the door frame.

3. From under the door weather-
strip, remove the stationary glass
frame retaining screws.
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4. Move the stationary glass as-
sembly forward, tilt the assembly, and
remove it from the door,

5. Remove the frame retaining
screws, and remove the frame and
weatherstrip from the glass.

6. Place the weatherstrip on the
glass and install the frame, Install
the stationary glass assembly in the

door and cement the door weather-
strip in place.

7. Simultaneously position the
glass and the rear run in the door,
and install the belt weatherstrips.

8. Press the rear run into the di-
vision bar, and install the run adjust-
ment nut finger-tight. Install the up-
per run.

9. Install the regulator and the
stop, adjusting the stop as required.

10. Connect the lock remote con-
trol anti-rattle clip, and adjust the
runs as required.

11. Instail the water shield, the
trim panel upper retainer, and the
trim panel.

] QUARTER WINDOW

ADJUSTMENT

Fore-and-aft adjustment is made
at the rear run (Fig. 10). Make this
adjustment for a snug fit of the glass
within the runs.

MOVABLE
GLASS REPLACEMENT

1. Remove the rear seat cushion
and back.

2. Remove the trim panel and
the trim panel upper retainer. Pull
the water shield away from the access
hole.

3. Remove the lower and front
garnish mouldings.

4. Remove the rear run.

5. Lower the window until the
regulator rollers are accessible, and
disconnect the front roller from the
channel.

6. Lower and tilt the glass as
shown in Fig. 11, and remove it.

7. Transfer the channel, using tool
shown in Fig. 1.

8. Position the glass in the quar-

ter panel, and connect the front rol-
lers.

9. Install the rear run, adjusting it
as necessary.

10. Install the garnish mouldings,
the water shield, the trim panel up-
per retainer, and the trim panel.

11, Install the seat cushion and
back.

STATIONARY GLASS
REPLACEMENT

1. From inside the car, remove the
plug button and the corner garnish
moulding from the rear pillar. Re-
move the nuts retaining the pillar out-
side moulding studs to the pillar and
remove the pillar outside moulding,

2. Remove the quarter panel sta-
tionary window outside upper mould-
ing retaining screw at the rear pillar.

3. Working from inside the car,
loosen the weatherstrip from the
opening flange, and push the gquarter
panel stationary window, weather-
strip, and mouldings out of the open-
ing.

4. Remove the mouldings and re-
move the weatherstrip from the glass,

REAR RUN RETAINING  REGULATOR
SCREWS ROLLER

WATER  REGULATOR RETAINING
SHIELD SCREWS

FIG. 10—quarter Window

5. Using solvent, clean the open-
ing flange and the weatherstrip or
glass, Apply a bead of sealer to the
window opening.

6. Position the weatherstrip on the
glass and install the outside mould-
ings in the weatherstrip.

7. Position a draw cord in the
weatherstrip and apply Ru-Glyde to
the weatherstrip surfaces that will
contact the window opening flange.

8. Position the window in the
opening, and with a helper applying
pressure from the outside, use the
draw cord to pull the lip of the weath-
erstrip over the opening flange. Pull
the cord across the top and around
cach lower corner, finishing at the
bottom center of the window. Using
a sealer gun, apply sealer between the
weatherstrip and the inner surface of
the glass.

9. Install the outside top moulding
retaining screw, pillar moulding, and
access hole covers.

R1045-A

FIG. 11 —Quarter Window Glass
Removal

E WINDSHIELD AND BACK WINDOW

WINDSHIELD AND/OR
WEATHERSTRIP REPLACEMENT

1. Remove the windshield wiper
arms and blades.

2. Tape the roof panel at the up-
per corners to prevent scratching,
and remove the moulding joint
covers (Fig. 12). The covers are re-
tained by a snap fit,

Since some windshield side mould-
ings are retained to the pillar by
screws, these screws must be removed.
The screw heads (hidden by the
weatherstrip) can be located by ob-
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DRAW CORD

WEATHERSTRIP

2

N

BELT Moutk

WAL\ Trioas-a MOULDING RETAINING SCREW | R107- R1048-A
FIG. 12—Moulding Joint Cover FIG. 13—Windshield Top FIG. 14 —Draw Cord Installation
Removal Moulding

serving the weatherstrip along the
side moulding edge for a puncture
mark.

3. Remove the top moulding re-
taining screws (Fig, 13).

4. Remove the side garnish mould-
ings and the rear view mirror,

5, Push outward along the edges
of the windshield, and remove the
windshield (with the weatherstrip
and the outside mouldings).

6. Remove the outside mouldings
and then remove the weatherstrip
from the glass.

7. Clean the glass or the weather-
strip and the opening flange,

8. Position the weatherstrip on the
glass, and then install the outside
mouldings in the weatherstrip.

9. Insert the draw cord in the
weatherstrip (Fig. 14), and apply
Ru-Glyde to the weatherstrip sur-
faces that will contact the windshield
opening flange.

10. Apply a bead of sealer to the
windshield opening flange. (Fig. 15).

11. Install the windshield assem-
bly (Fig. 16), using the draw cord
to pull the weatherstrip over the

R1049-A

RETAINING SCREW R1051-A

DRAW CORD R1050-A

FIG. 17 —Back Window Outside
FIG. 16 —Windshield Installation Moulding Screw
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flange, and then use a caulking gun
to apply sealer between the glass and
the weatherstrip.

12. Install the rear view mirror
and the garnish mouldings.

13. Install the top moulding screws
and the moulding joint covers. Re-
move the tape.

14. Check for Jeaks. and install
the wiper arms and blades.

15, Clean the glass and mould-
ings.

BACK WINDOW GLASS
AND/OR WEATHERSTRIP
REPLACEMENT MODELS
58 AND 64

1. After removing the moulding
joint covers, remove the outside
moulding retaining screws (Fig. 17).

2. Since some rear window side
mouldings are retained to the roof
panel by metal screws, it will be nec-
essary to remove these screws, The
screw head, which is hidden by the
weatherstrip, can be located by ob-
serving the weatherstrip along the
side moulding edge for a puncture
mark,

3. Push out the back window, in-

cluding the weatherstrip and the out-
side mouldings.

4. After removing the mouldings
from the weatherstrip, remove the
weatherstrip from the glass.

5. Clean the glass or the weather-
strip. Clean the back window open-
ing, and apply a bead of sealer to the
window opening flange.

6. Position the weatherstrip on the
glass, and install the outer mouldings
in the weatherstrip.

7. Install a draw cord in the weath-
erstrip, and apply Ru-Glyde to the
weatherstrip surfaces that will contact
the back window opening flange.

8. Install the back window, using
the draw cord to pull the weather-
strip over the flange, and then use a
caulking gun to apply sealer between
the glass and the weatherstrip,

9. Install the outside moulding re-
taining screws and the moulding joint
covers.

10. Check for leaks, and then
clean the glass and mouldings.

BACK WINDOW GLASS
AND/OR WEATHERSTRIP
REPLACEMENT MODEL 66

1. Remove the screws retaining
the garnish mouldings to the roof
rear pillars and remove the mould-
ings.

2. From the outside of the car, pry
the weatherstrip loose around the
edge of the back window opening.
After the bottom and side edges of
the weatherstrip are free from the
body window opening flange, remove
the glass and weatherstrip from inside
the car.

3. Remove the weatherstrip from
the glass.

4. Clean the glass edge and/or
weatherstrip.

5. Clean the back window opening
flange.

6. Position the weatherstrip on the
glass and install a draw cord in the
weatherstrip, Apply Ru-Glyde to the
weatherstrip surfaces that will con-
tact the back window opening flange.

7. From inside the car, position
the upper edge of the glass and
weatherstrip to the window opening.
With a helper applying pressure to
the window from inside the car, use
the draw cord to pull the weather-
strip over the flange,

8, With a caulking gun, apply
sealer between the glass and the
weatherstrip and between the weath-
erstrip and the body flange.

9. Install the garnish mouldings,
check for leaks, and clean the glass.

n STATION WAGON TAILGATE WINDOW

POWER WINDOW TROUBLE
DIAGNOSIS

WINDOW WILL NOT OPERATE

1. Check for battery voltage on
both sides of the 30 ampere circuit
breaker. Replice or repair the wiring
or replace the circuit breaker as re-
quired (Fig. 18),

2. Temporarily separate the red-
orange stripe wire connector under
the instrument panel and check for
battery voltage. Replace or repair the
wiring if required,

3. Connect a lead temporarily
from the ungrounded side of the 13.5
ampere circuit breaker, in the spare
tire well, to a good electrical ground.
Operate each of the tailgate window
switches. If the window operates, re-
pair or replace the ground wire
and/or replace the circuit breaker.

4. In the right taillight area (Fig.
18) separate the blue connector
enough to insert a voltmeter test lead

and still leave the connector func-
tional. Check for battery voltage at
the red-orange stripe lead. Repair or
replace the wire if necessary,

5. If the window regulator mech-
anism failed with the glass raised,
remove the window side and upper
runs, following the procedure on page
14-13, and open the tailgate. Separate
the tailgate motor wire connector and
connect one lead of a self-powered
test light to the black ground wire,
Then with the other lead, test the red
(field up circuit), green (armature cir-
cuit), and yellow (field down circuit)
wires. Repair or replace the defective
components.

ONE SWITCH WILL NOT OPERATE
PROPERLY

1. With a self-powered test light,
test the switch (Fig. 18). The tailgate
switch can be tested from the switch
wire connector, Replace the switch if
necessary,

2. Test the red-orange stripe wire
at the switch to assure availability of
battery voltage. Repair or replace the
red-orange stripe wire as required.

3, Inspect the switch wires for
loose connections or an open circuit.

WINDOW WILL NOT GO DOWN

1. In the right taillight area, sep-
arate the blue wire connector enough
to insert a voltmeter test lead and
still leave the wire connector func-
tional, Check for battery voltage at
the red-orange stripe lead. If voltage
is not available, trace and check the
red-orange stripe wire to the battery
terminal of the starter relay (Fig. 18)
and repair or replace as necessary,

2. With the blue connector in step
1 disconnected, connect a self-pow-
ered test light from the yellow female
terminal of the connector and the
ungrounded side of the 13.5 ampere
circuit breaker, A completed circuit
will indicate that the wires through
the motor and back are good. If the
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&8

Black

Yellow
Red

SWITCH (TALGATE) Green
powN  Yelow
-a:a Groen

9

uP Red— Orange Stripe
Red

ROUTE ACROSS INSTRUMENT PANEL

Yellow
Red-Oronge
Stripe

ROUTE BACK TO|Y  SWITCH

TAILUGHT AREA Red

13.5 AMP
CIRCUT
Red.Orange Stripe DREAKER
Yellow
Groen Block =
Red

Rod
{TO SWITCH) (TO MOTOR)

FIG. 18—Tailgate Power Window Wiring Diagram

test light indicates an open circuit,
repair or replace the wires or motor
as required.

WINDOW WILL NOT GO UuUP

1. In the right taillight arca (Fig.
18), separate the blue wire connector
enough to insert a voltmeter test lead
and still leave the wire connector
functional. Check for battery voltage
at the red-orange stripe lead, If volt-
age is not available, trace and check
the red-orange stripe wire to the bat-
tery terminal of the starter relay (Fig.
18) and repair or replace as neces-
sary,

2. Disconnect the limit switch
wires at the black connector (Fig. 18).
Connect a self-powered test light to
the limit switch wires and test the
switch, The limit switch contacts are
open when the tailgate is open. Repair
or replace the switch or wires as re-
quired.

3. In the right taillight area, dis-
connect the white wire connector
that connects the motor red wire and
the black ground wire. Connect a
self-powered test light across the male
(black) and female (red) terminals of
the wire connector. A completed cir-
cuit will indicate that the wires
through the motor and back are good,
If the test light indicates an open cir-

cuit, repair or replace the wires or
motor as required.

WINDOW ADJUSTMENT

Both tailgate window lower stops
can be adjusted up or down to align
the glass edge, in the lowered position,
with the tailgate.

The tailgate regulator has enlarged
mounting holes so that the regulator
arms can be aligned to the glass
channel.

To adjust the tailgate glass runs,
remove the tailgate cover panel and
then hold the tailgate in the closed

WINDOW RUN ADJUSTMENT STUDS

position, Roll up the window and
observe the runs for alignment. Low-
er the window, open the tailgate, and
adjust the window runs as required
(Fig. 19).

GLASS AND LOWER
WEATHERSTRIP REPLACEMENT

1. Open and temporarily support
the tailgate.

2. Disconnect the tailgate hinge
supports at the tailgate.

3. Remove the tailgate cover panel
retaining screws and remove the
panel,

4. Remove the window regulator
arm roller retaining pins, disconnect
the arms from the roliers, and remove
the rollers from the glass channel.

5. Remove the window from the
tailgate.

6. With a glass remover tool, re-
move the glass upper retainer, and
then remove the glass lower retainer
and channel, and weatherstrip,

7. Clean the upper retainer glass
groove and then install the glass with
glass tape to the upper retainer.

8. Remove the weatherstrip from
the glass lower retainer and channel
assembly, and then clean the glass
groove,

9. Position the weatherstrip into
the glass lower channel. Install the
weatherstrip and channel to the glass.

10. Slide the window assembly
into the glass runs and connect the
regulator arms and rollers to the glass
lower channel.

11. Apply Lubriplate to the glass
rollers and adjust the window lower
stops.

12. Clean the old sealer from the
tailgate cover panel and apply new
sealer.

FIG. 19—Tailgote Window Run Adjustments
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13, Install the tailgate cover panel
to the tailgate,

14, Conpect the tailgate hinge
supports and remove the temporary
support.

WINDOW REGULATOR

If the tailgate window regulator
mechanism should fail with the win-
dow in a partially closed or closed
position, the tailgate can be opened
by removing the window side and
upper runs.

WINDOW SIDE AND UPPER RUN
REPLACEMENT

1. From inside the car, remove the
plug button and the corner garnish
moulding from the rear pillar.

2. Remove the nuts retaining the
pillar outside moulding studs to the
pillar and remove the pillar outside
mouldings.

3. From inside the car, remove the
side and upper run retaining screws
from the pillar and roof rails.

4. Release the tailgate latch, and
carefully lower the tailgate, window,
and runs.

5. Apply M-5397 sealer to the win-
dow side and upper run mounting
surfaces, and then install the runs.

6. Install the pillar outside mould-
ings and access hole covers.

MANUAL REGULATOR REPLACEMENT

1. Remove the tailgate window
from the tailgate and scribe the regu-
lator mounting location.

2, Remove the regulator retaining
bolts and remove the regulator.

3. Place the regulator manual
drive spline into the handle, align the
regulator, and install the regulator re-
taining bolts,

4. Install the window in the tail-
gate,

5. Adjust the window regulator
handle as described on Page 14-14
“Handle and Lock Replacement.”

POWER REGULATOR REPLACEMENT

1. Remove the tailgate window
from the tailgate.

2. Disconnect the motor leads
from the wiring harness in the tail-
gate.

3. Scribe the regulator mounting
locition, remove the regulator retain-
ing bolts, and remove the regulator
with the motor attached,

4. Do not remove the electric
regulator drive assembly for transfer
to the new regulator until the regu-
lator counterbalance spring is un-

loaded. To unload the regulator coun-
terbalance spring, place the spring in
& vise so that the spring can not un-
wind, disconnect the spring from the
outer retaining tab, and then slowly
loosen the vise jaws.

5. Remove the screws retaining
the regulator drive assembly and the
motor to the regulator and remove
the drive assembly and motor.

6. Position the drive assembly and
motor to the new regulator and install
the retaining screws.

7. Drill out the rivets retaining the
manual clutch gear and housing as-
sembly to the regulator. Remove and
discard the manuzl drive assembly.
The manual clutch and gear assembly
should not be removed until the elec-
tric drive assembly is installed.

8. Install the regulator assembly
on the tailgate and align the regulator
as required,

9, Connect the wiring harness to
the motor and secure the harness in
place with the retainer.

10. Install the tailgate window,

REGULATOR MOTOR
REPLACEMENT

1. Remove the window from the
tailgate.

2. Disconnect the motor wires
from the tailgate wiring harness.

3. Remove the nuts and washers
retaining the motor to the drive as-
sembly, and then remove the motor
with the drive coupling.

4. Transfer the drive coupling to
the replacement motor.

5. Position motor and drive cou-
pling to the drive assembly and install
the retaining nuts and washers.

6. Connect the motor wires to the
tailgate harness and install the wire
retainer.

7. Actuate the limit switch and
check the operation of the motor.

8. Install the window in the tail-
gate,

SWITCH REPLACEMENT

LOCK AND SWITCH—ON TAILGATE

1. Remove the window from the
tailgate,

2. Remove the regulator.

3. Remove the nuts retaining the
lock and switch, and then remove the
lock and lock cylinder from the tail-
gate (Fig. 20).

CYLINDER
RETAINER
R1082-A

FI6. 20—Tailgate Switch and Lock

4. If the switch requires replace-
ment, disconnect the switch wires
from the tailgate wiring harness and
remove the switch and wires,

5. To remove the lock cylinder,
depress the lock cylinder retaining
pin, insert the key and rotate the cyl-
inder until the retaining pin drops,
and then remove the lock cylinder.

6. To install the lock cylinder, in-

sert the key in the lock cylinder and
slide the cylinder into the retainer.

7. To install the switch assembly,
route the wiring harness through the
tailgate to the tailgate harness switch
connector.

8. Place the lock assembly and
gasket to the tailgate and position the
switch to the lock assembly, It may
be necessary to rotate the lock cylin-
der to align the switch and the lock.
Install the retaining nuts.

9. Install the window regulator.
10. Install the tailgate window,

SWITCH—ON INSTRUMENT PANEL

1. From under the instrument
panel, disconnect the tailgate window
switch wire connector from the
switch,

2. Remove the switch retaining nut
and bezel from the instrument panel,
and then remove the switch.

3. Position the switch on the in-
strument panel and install the bezel
and retaining nut,

4. Connect the wire connector to
the switch and check the switch
operation,

LIMIT SWITCH

1. Open the tailgate and remove
the inside corner access panel behind
the right taillight,

2. Disconnect the limit switch
wires from the main wiring harness.
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3. Remove the screws retaining the
limit switch and remove the switch
and wires.

4, Install the limit switch and con-
nect the wires,

5. Install the access panel.

HANDLE AND LOCK
REPLACEMENT

1. With the tailgate window in the
closed position, unlock the tailgate
handle, and rotate the handle assem-
bly to reveal the mounting screws
(Fig. 21).

2. Remove the handle mounting

screws, and then remove the handle
assembly and pad.

3, To remove the lock cylinder
turn the key in the cylinder to align
the cylinder locking pin with the ac-
cess hole in the handie assembly. De-

ANCHOR PLATE

FIG. 21—Tailgate Window
Regulator Handle

press the locking pin and remove the
lock cylinder.

4. To replace the lock cylinder,
transfer the O-rings, and then with
the key in the cylinder, install the lock
cylinder in the handle assembly.

5. If the window regulator has
been replaced, it may be necessary to
reposition the handle assembly so that
it hangs in a vertical position, with
the tailgate window in a closed posi-
tion. To adjust the handle position,
remove the snap ring and socket from
the window regulator stem, and then
install the socket with the notch at
the top (Fig. 21).

6. Install the pad and handle as-
sembly (Fig. 21).
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BASIC BODY
CONSTRUCTION

FIG. 1—Front Floor Pan, Cowl Side, and Instrument Panel
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GLOVE COMPARTMENT
DOOR

DASH PANEL

N1099-A
FIG. 2—Instrument Panel and Pedal Support
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N1094-A

FIG. 3—Radiator Shroud, Cowl, and Fender Apron
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FIG. 4—4-Door Sedan Upper Body
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FIG. 5—2-Door Sedan Upper Body
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FIG. 6—4-Door Station Wagen Upper Body
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SOF PANEL 40709
INSIDE PANEL 40705

FIG. 7—2-Door Station Wagon Upper Body
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BASIC PART NUMBERS SHOWN

FIG. 8—Ranchero Upper Body
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FIG. 9—Underbody
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SOLDER APPLICATION

N1100-A

FIG. 1—Solder Application to Body—Models 58 and 64
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VIEW 1 N1101.A

FIG. 2—Solder Application to Body
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WATER SHIELDS

WATER SHIED

FIG. 1—Typical Door Trim Water Shields



15-14

| EXTERIOR MOULDINGS

N1160-A

FIG. 1—Body Exierior Mouldings—Models 64 and 58
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N1161-A

FIG. 2—Body Exterior Mouldings—Models 59 and 66
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N1162-A

FIG. 3—Body Exterior Mouldings—Model 71
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MAINTENANCE SCHEDULE

Mileage Intervals Operations
After Each 1000 Miles Lubricate Front Suspension, Steering Linkage, and Clutch Equalizer Bar
After Each 4000-8000 Miles* Cross-Switch Tires

*More frequently under severe operating conditions.

m&:‘; l)“'".‘ Operations
1000 1000-Mile Inspection
5000 Maintenance Operations A
9000 Maintenance Operations A and B
13,000 Mu;tennncc Operations A and C
17,000 Maintenance Operations A and B
21,000 Maintenance Ol;erations A
" Maintenance éper:tions A,B,andC
Replace Carburetor Air Cleaner Element*
23000 Lubricate Fordomatic Transmission Slip Yoke
Lubricate Universal Joints
29,000 Mainténance Operations A
33,000 Maintenance Operations A and B
37,000 Maintenance Operations A and C
41,000 - Maintenance Operations A and B
[ 45,000 Maintenznce Operations A
- * Maintenance Operaiiéns A,B,and C
Replace Carburetor Air Cleaner Element*
400 Lubricate Fordomatic Transmission Slip Yoke
Lubricate Universal Joints
53,000 Maintenance Operations A
57,000 Maintenance Operations A and B
i 61,000 Maintenance Operations A and C
65,000 Maintenance Operations A and B
69,000 Maintenance Operations A
Maintenance Operations A, B, and C
73,000 Replace Carburetor Air Cleaner Element*
Lubricate Fordomatic Transmission Slip Yoke
Lubricate Universal Joints

*Replace more frequently (after each 12,000-18,000 miles) in extremely dusty or sandy areas.
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MAINTENANCE OPERATIONS A

CHANGE ENGINE OIL

Use Certified Sequence-Tested En-
gine Oil—

SAE 30 or 10W-30 for prevailing
temperatures above 90° F

SAE 20, 20W, or 10W-30 between
20° F and 90° F

SAE 10W or 10W-30 between
—10° F and 20° F

SAE 5W* or 5W-20 for prevailing
temperatures below —10° F

*Sustained speeds above 65 mph

should be avoided when using SAE

5W engine oils.

Certified sequence-tested engine
oils are described on their containers
by such phrases as: meets, excels, ex-
ceeds, or has proven superior in the
test requirements, test sequences, MS
Service tests, standards, and service
requirements of automotive manu-
facturers, automakers, car makers, or
car manufacturers for MS Service or
Service MS.

REPLACE OIL FILTER

Follow the instructions appearing
on the FoMoCo cartridge when mak-

ing an oil filter replacement.

CHECK BATTERY FLUID
LEVEL

The level should be maintained at
the ring in the bottom of each bat-

tery cell vent well. Do not overfill
the battery.

CHECK RADIATOR
COOLANT LEVEL

The level should be maintained
just below the bottom of the radiator

filler neck.

CHECK FORDOMATIC
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 level
should be maintained at the full mark
on the dipstick. Use Ford Automatic

Transmission Fluid C1AZ-19582-A.
Equivalent substitute transmission
fluids must conform to Ford Specifi-
cations M-2C33. See Part 6-2 for
complete procedures on checking and
adding fluid,

CHECK MANUAL-SHIFT
TRANSMISSION LUBRICANT
LEVEL

The level should be maintained at
the bottom of the filler hole. Use

Ford Lubricant COAZ - 19580- A
(SAE 90).

CHECK REAR AXLE
LUBRICANT LEVEL

The level should be maintained
at the bottom of the filler hole.
Use Ford Lubricant COAZ-19580-A
(SAE 90) above —25° F., COAZ-
19580-B (SAE 80 below —25° F.

Equivalent substitute rear axle lubri-
cants must conform to Ford Specifi-
cations M-2C34 (SAE 90) or M-2C42
(SAE 80).

CHECK BRAKE MASTER
CYLINDER FLUID LEVEL

The level should be maintained
V2 inch below the top of the filler

opening. Use Heavy-Duty Brake
Fluid.

CHECK STEERING GEAR
LUBRICANT LEVEL

Remove the lowest bolt in the
steering gear housing cover and check
the lubricant level. To add lubricant,
turn the steering wheel to the left to
move the ball nut below the filler

hole, remove the filler plug, and fill
until lubricant comes out of the bolt
hole, Use Ford Lubricant BS8A-
19578-A.

CHECK TIRE PRESSURES

The recommended tire pressures
are given in Group 17. For consider-
able high-speed driving and heavy

loads, add 4 to 6 pounds to the recom-
mended cold pressures.

CONTINUED ON NEXT PAGE
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MAINTENANCE OPERATIONS A (Continued)

CHECK OPERATION OF Check and replace all burned out
ALL LIGHTS AND DRIVING | bulbs and fuses.
CONTROLS
LUBRICATE CLUTCH AND Apply Engine Oil—SAE 10W.
BRAKE PEDALS
LUBRICATE - ACCELERATOR Apply Engine Oil—SAE 10W.
LINKAGE
LUBRICATE DOOR LATCH Apply Stick Wax.
STRIKER PLATES
LUBRICATE DOOR LOCKS Apply Lock Lubricant B4A-19587-A.
Clean and adjust the spark plugs. retor idle mixture. Adjust the dashpot
PERFORM ENGINE Adjust the distributor points. Set the clearance (Fordomatic only). Adjust
TUNE-UP A initial ignition timing. Clean the air the accelerator link seasonal position.

cleaner. Set the engine idle and carbu-

MAINTENANCE OPERATIONS B

CLEAN BODY AND The drain holes are located in the strip at the bottom of the door, Check

DOOR DRAIN HOLES underside of the body side and rocker the drain holes for obstructions, Use
panels and outboard of the weather- a screwdriver to clear the openings.

LUBRICATE DOOR AND Apply Ford Silicone Lubricant

WINDOW WEATHERSTRIPS COAZ-19553-A or B.

CHECK AND ADJUST Steering gear preload is dependent See Part 9-1 for detailed adjusting

STEERING GEAR PRELOAD primarily upon proper steering shaft instructions.
bearing and sector gear adjustments.

PERFORM ENGINE Tighten the drive belt, Clean the fuel filter, Clean the positive crank-
TUNE-UP B distributor cap and rotor, Clean the case ventilation system.
fuel pump sediment bowl. Replace

MAINTENANCE OPERATIONS C

LUBRICATE DOOR Apply Engine Oil—SAE 10W.
LATCH ROTORS

LUBRICATE DECK LID LATCH Apply Lubriplate COAZ-19584-A,

LUBRICATE STATION Apply Engine Oil—SAE 10W.
WAGON OR RANCHERO
TAILGATE SUPPORTS

LUBRICATE DOOR, DECK Apply Engine Oil—SAE 10W.
LID, HOOD, AND FUEL
FILLER DOOR HINGE

PIVOTS
LUBRICATE GLOVE Apply engine 0il—-S.A.E. 10W,
COMPARTMENT DOOR
LATCH
LUBRICATE HEATER AND/OR Apply Engine Oil—SAE 10W to
AIR CONDITIONER all control pivots.
CONTROLS
LUBRICATE WINDSHIELD Apply Engine Oil—SAE 10W to washer control.
WIPER AND WASHER the moveable components of the
CONTROL
Disconnect the cable housing at with Cable Lubricant BSA-19581-A
LUBRICATE SPEEDOMETER the speedometer and remove the cable and insert it into the housing. Rotate
CABLE from the housing. Inspect for kinks the cable to seat it all the way into the

or worn spots. Lubricate the cable speedometer driven gear.

CONTINUED ON NEXT PAGE
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MAINTENANCE OPERATIONS C (Continued)

CLEAN, REPACK AND
ADJUST FRONT WHEEL
BEARINGS

Clean the inner and outer bearing
cones and rollers in solvent. Remove
all lubricant from the hubs and
spindles. Inspect all components for

wear or damage. Replace if necessary.
Repack bearings with Wheel Bearing
Grease and reassemble, See Part 8-2
for detailed procedures.

CHECK HEADLIGHT
ALIGNMENT

For safety and conformance to
highway regulations, proper headlight
alignment should be maintained at all

times. See Part 12-1 for proper head-
light alignment procedure.

CHECK EXHAUST SYSTEM
FOR LEAKS

Inspect the exhaust manifolds,
muffler inlet pipe connections and
muffiers for evidence of exhaust leak-

age. Tighten if loose and replace if
burned through or cracked.

CHECK REAR AXLE
U-BOLT TORQUE

Torque the rear axle U-bolt to
13-20 foot-pounds.

CHECK SHOCK ABSORBER
MOUNTING AND BUSHINGS

With the car weight off the wheels,
check the shock absorber mountings
for looseness at the ends of the shock
absorber. If the mountings are loose,

tighten the mounting bolts. If the rub-
ber bushings are cracked or torn, re-
place them. See Part 8-3 for replace-
ment procedures.

CHECK REAR SPRING
EYE BUSHINGS

With the car weight off the rear
wheels, check for looseness at the
front end of each rear spring. Inspect

the eve bushings and replace if
squashed or crumbled. See Part 8-3
for replacement procedure.

CHECK CONDITION OF
BRAKE LININGS

Remove all four drums and inspect
linings, If lining thickness is less than

152 inch above the top of the rivets,
replace the linings.

PERFORM ENGINE
TUNE-UP C

Check the distributor on a strobo-
scope. Adjust the distributor advance.
Lubricate the distributor cam with
Distributor Cam Grease, Lubricate
the bushing with Engine Oil—SAE
10W. Clean the cap and rotor. Re-
place the spark plugs. Check the cyl-
inder compression. Clean, tighten,

and lubricate the battery cable con-
nections. Check the spark intensity,
Check the battery charge. Clean car-
buretor float bowl and adjust fuel
lever, Check the fuel pump pressure
and capacity, Adjust the valve lash.
Inspect the cooling system and engine
for leaks.

SPECIAL MAINTENANCE OPERATIONS

LUBRICATE FRONT
SUSPENSION, STEERING
LINKAGE AND CLUTCH
EQUALIZER BAR

Apply chassis lubricant with a pres-
sure gun.

REPLACE CARBURETOR AIR
CLEANER ELEMENT

Remove the air cleaner from the
carburetor. Remove the old element
and clean the air cleaner body. Insert

a new element and reassemble the
components,

LUBRICATE UNIVERSAL
JOINTS

Repack with Universal Joint
Grease. See Part 7-1 for detailed

procedure.

CROSS-SWITCH TIRES

All tires, including the spare,
should be cross-switched as shown in

Part 8-2. Torque the wheel stud nuts
to 55-85 ft-lbs.

LUBRICATE FORDOMATIC
TRANSMISSION SLIP YOKE

Apply Ford Lubricant BSA-
19589-A to the splines. Inspect the
rubber bellows-type seal on the end

of the transmission extension hous-
ing after removing the drive shaft,
If damaged, install a new seal.
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SPECIAL TOOLS

ENGINE FRONT SUSPENSION
Tool Tool
Number | Source Tool Purpose Number | Source Tool Purpese
835 KRW Engine Stand (Existing) 483 W Adjustable Face Spanner—Upper Bearing Re-
}% ﬁm Engiue Ssm ((P:‘ow)) Raquires 8005.CF Cao tainer Lock Nut Removal and Replacement
ngine ew)—Requires - =
2086-L M Brake Shoe Return Spring Remover and Replacer
T _""‘:" PR 1or Moy 335N | KRW | Brake Shos Return Spring Remaver and Replacer
ecm.:s % hﬂ:m su" :enle 3590-FC | M Steering Arm Remover
MI.FAB M :nx.ne toh:epoi Stand Mount il ot Moo
- ngine r n -
6005-X KRW | Engine to Repair Stand Mount 3600-E M Steering Wheel Pull Scale
6110-E M Ring Groove Cleaner 3500-N KRW Steering Wheel Remover
6149.3 M Piston Ring Expander 3500-S KRW | Steering Wheel Pull Scale
6149 " Piston Ring Compressor
6331 M Main bearing upper insert remover
6505-G M Vaive Stem Clearance Gauge REAR AXLE
i Toel
6513-CG : Exhaust Vam Micrometar Saatac | Seies Yool P
:':'EE . Yoley Spuog oyt 31 0 Pinion Gear Bearing Cane Remover
"'u:az = ;‘,’":‘:”’sm e e | M Ring Gear Backlash Indicator
istributor urnisher -
g}ggﬁ m g},mgm, gxg gﬂ,g g:mc., 4208-C M Pinion Teasion Scale Socket
. H r i maver
g{ggp =w 8?’{22.,“,‘3' gm m?g g:mm £10.p KRW | Ring Gear Backlash Indicator
- IS T ing cer 4209-C12 M Pinion Tension Scal
12132.0 | KRW | Distributor Shaft Bushing Burnisher s ocrmebior
KD-385 KD Valve Spring Com
sl Loneicsimat GENERATOR
LM-106 M Valve Spring Tester
- Tool
RC-500 S Ring Groove Cleaner Number | Source Taol Purpose
10044-A M Generator Pole Screw Wronch
TRANSMISSION
Tool BODY
Number | Seurce Tool Purpose
[ S | Socket Type Short Screwdriver o | s Yo P
1175-A8 1] Puller Head Adapter—Extension Housing Seal S9533-A S |nside Door Handle Remover
1175-AE M Grease and Oil Seal Remover Key: KD—K. D. Mig. Co.
3200-32 St Transmission—High Jack (2-Stage) KRW—K. R, Wiison, Inc.
. M —Manze!, Inc.
7000-00 » Rubber Ti - cement Part for :
2000.0 mmz”“ 0—Owatonna
S~—Snap-on Tool Corp.
7059-N KRW Snap Ring Pliers St—Stephenson
7064 M Snap Ring Piiers
7638 M Shift Fork Cam Ol Seal Replacer
7688-N KRW Shift Fork Cam Oil Seal Replacer
S-241 ) %" Double Hex Deep Socket
S-181 S 945" Double Hex Deep Socket
TM-410 S %" Double Square Socket
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SPECIFICATIONS

NOTE: All specifications are given in inches unless otherwise nated,

El eNGINE

GENERAL SPECIFICATIONS

CYLINDER HEAD

Piston Displacement (Cubic Inches) 164 or 170 Gasket Surface Flatness 0,002 in any 6 inches
Bore and Stroke 184 cu. in.—3.50 x 2.50 or 0.005 inch overall
. Hoon .~ 4 29 Valve Guide Bors Diameter—Intake and Exhaust 0311503125
:"}W?:‘RE"’? — R”:l‘ Valve Seat Width—Intake and Exhaust 0.070-0.080
gine Fuel Requireme egular
v Angle—Intak 8
Comp. Pressure—Sea Level @ Cranking Spd. 170 + 10 e St m. 1k aed Ermant £
- - Mt n— 8 g 200 Valve Seat—Maximum Runout 0,002
Brake Horszpower & Specified Engine rpm 1170 cu, in—101 @ 4400 ~Wear Limit 0.0025
144 cu in—134 @ 2000
Torque—~(Ft.-Lbs.) at Specified Engine rpm / .
2 U7 cu. in.—155 @ 2400 VALVE MECHANISM
Firing Order 1.5-3.6-2-4
Valve Arrangement (Front to Rear) EI--E1-EE Valve Lash—Intake & Exhaust 0.015
1-E-1-1-E Valve Stem Diameter—Standard Int.  0.3100.0.3107
Taxable Horsepower (SAE) 294 Exh.  0.3090-0.3097
Engine |dle spm: o Vaive Stem Diameter 0.008 0.S. Int.  0.3130-0.3137
ventional Transmission 500-525 Exh. 0312003127
Fordonmtic Dsive runge) . i Valve Stem Diameter 0.015 0.5, int. 0325003257
Engine Idle Manifold Vacuum—Minimum Inches Hg,
@ Spacified Engine Idle rpm (Sea Level) 18 Exh, 0.3240-0.3247
Initial Ignition Tlmlnz—B.T.D.c. Valve Stem Diameter 0.030 0.8, Int.  0.3400-0.3407
Conventional Transmission e Exh. 0.33%0-0.3397
Fordomatic 10° Valve Stem to Valve Guide Clearance Int.  0.0008-0.0025
Allowable Range 2510° Exh, 0.0018-0,0035
Crankcase Oil Capad%y-ouarts 3% —~Wear Limit Int.  0.0045
(Add 1 quart with filter change) Exh, 0,005
Oil Pressure (psi) Hot @ 2000 rpm 35-55 Int. (184 cu. in. 1.462-1.472
5000 11. albtude or over, 10° all engines. Valve Head Diameter {m cy, in. 1522-1532
[Exh.  1.261-1.271
CAMSHAFT AND TIMING CHAIN Valve Face Angle—Int, & Exh. 44°
Journal Standard Diameter 1803513105 ‘f{,‘,’:af'fi‘,,:,""'""'" gt (fot: & Etc) &8255
Jouss) Miximon Ot of Rosad RS Valve Spring Free Length (Approximate) 200
J_g«#::: {g&oarinz e O.Og'l&m :‘:“ ot :mlmm 3: 2 ?ml't:ed Length  47.75 5:20:9 1.58
Timing Chain Deflection 05 VoS M Presiwn (L) e LN 000 & 1585
Camshaft Lobe Lift fnt. 0.2405 Valve Spring Pressure (Lbs.)—Specified Length 112122 @ 1.222
Exh. 0.2395 ~Wear Limit 101 @ 1.222
Max. Allowzbie Lobe Lift Loss—Int. & Exh. 0.005 Valve Spring Assembled Height 1%6- 1%
Cswm:hafé_ Eng Play 0.003-0.007 Valve Push Rod Maximum Runout 0.025
—Wear Limi an12 Valve Tappet Diameler 0.8740-0.8745
Valve Tappet to Tappet Bore Clearance 0.0005-0.0020
CAMSHAFT BEARINGS Rocker Arm to Rocker Shaft Clearance 0.002-0,004
Tnside Diameter—Assembled TR 18125 e Tkt e oo
Location in Relation to Front Fa6s of Biock Cam Rocker Arm Shatt Outside Diameter 0.780-0.781
Bearing Bore—No. 1 Bearing Only—EBelow 0,115-0.125 Rocker Shaft Bare Diameter 0,783-0.784
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CRANKSHAFY CYLINDER BLOCK
Main Bearing Journal Standard Diameter | Coded Red 2.2486-2.24%0 Cylinder Bare Std, Diameter Spread for 8 Grades 3.5000-3.5036

Coded Blue 2.2482.-2.248%6 Minimum Cyl. Wall Thickness Std. Bore 0.170
Main Bearing Journal Maximum Runout 0,0025 Cylinder Bore Maximum Out-of-Round 0.001
-C-o\:e::l}rllg Rod and Main Béaring Journal —— ~Woar Livt L
N a n 14 ™
Maximum Out-of-Round 0.0004 Cylinder Bore Maximum Taper 0.001
—Wear Limit 0.0006 —Wear Limit : 0,005
Connecting Rod and Main Bearing Journal Maximum Main Bearing Bore Diameter Coded Red 2.4012-2.4016
Taper 0,0003 — Coded Blue 2.4016-2.4020
| Thrust Bearing Journal Length 1.275-1.277 Head Gasket Surface Flatness inches or 0.006
Main Bearing Journal Thrust Face Maximum Runout 0.001 inch overall
Connecting Rod Journal Diameter Coded Red 2.1236-2.1240
Coded Blue 2.1232-2,1236
Crankshaft Free End Play 0,004-7,008 OIL PUMP
 —Wear Limit 0012
Assembled Flywheel Clufch Face Maximum Runcut 0.010 Relief Valve Spring Tension (ibs.) 8695 @ 1.078
Assembled Flywheel Outside Diameter Runout 0.007 Retief Valve Clearance 0.0015-0.002%
Drive Shaft to Housing Bearing Clearance 0.0015-0,0029

MAIN BEARINGS Rotor Assembly End Clearance (Pump Assembled) 0.0011-0.0041
Journal Clearance—Copper Lead D.0006.0.0025 o :;:ﬂ:"rﬁ'; mm’;ﬂ’:’ °£°£2§;2
Bearing Wall Thickness—Copper Lead Red 0.0754-0,0759

Blue  0.0758-00763 |

CONNECTING ROD TORQUE LIMITS
Piston Pin Standard Inside Diameter 0.9107-0.8112 Foot-Pounds
Bearing Bore Diameter _W____Rafdr' igﬂ&% Main Bearing Cap Bolts (Oiled) 65-75
Bearing Bore Maximum Out-of-Round 0.0002 gly:"":: rﬁ:l ?y:i B:Itsa(&l:d) 6;;5
Bearing Bare Maximum Taper 0.0002 ' Mo X
Connecting Rod Length (Center to Center) 4.354-4.85 Flywheel to Crankshaft 1585
Connecting Rod—Maximum Twist Total Difference 0012 Exhaust Manifold to Cylinder Head 13-18
Connecting Rod—Maximum Bend Total Difference 0.00¢ Gil Pump to Cylinder Block 12-15
Connecting Rod Assembly (Assembled to 0il Pump Cover Plate 6-9
S R S Ron A Camshaft Thrust Plate to Cylinder Block 215

- Cylinder Front Cover 6-9
Water Outlet Housing 12-15

CONNECTING ROD BEARINGS Oil Pan Drain Piug 15.20
Bearing to Crankshaft Clearance 0.0005-0.0027 Crankcase Ventilation Tube to Engine 6-9
Bearing Wall Thickness Red 0.0569-0.057 | Rocker Arix Covet 35

Blue 005750878 Camshaft Sprocket to Camshaft 3545
A | Damger or Pulley to Crankshaft 45.55
Connecting Rod Nuts 19-24

PISTON Rocker Shaft Support to Cylinder Head 30-35

Standard Piston Diameter at Bottom of Skirt| Red 3.4976-3,4982 Water Pump to Cylinder Block 12-15

| Blve  34%68-349% | 0il Tube to 0l Pump 1215

Piston to Bore Clearance—Bottom of Skirt 0.0018-0,0036 | Oil Filter Adapter to Cylinder Black 080
Valve Rocker Arm Adjusting Screw (Self-Locking)—

PISTON PIN Minimum Torque to Rotate 3
Piston Pin Dia. Standard (Codad Green) 0.9120-0,9123 Fuei Pump to Cylinder Block 12-15
Piston Pin Length 3.010-3030 Engne Front Support—

“Piston Pin ta Pisfon Clearance (Loose) 0.0001-0.0003 Insutator Assembly to Engine Bolts 18-24
—Wear Limit 0.0%08 Insulator Assembly to Attaching Bracke! Lock Nut 11-15
Engine Rear Support—
PISTON RINGS Support Retainer to Insulator Lock Nuts 11-15
" : Support Assembly to Body Lock Nuts 10-15
Ring Width—Coi -\ 0.0774-0,0781 - -
bt — lg::: u_onuo_mgo Bracket and No. 2 Crossmember to Body Lock Nut 20-28
Side Clearance—Compression—Upper 0.0024-0.0041 Insulator to Transmission Extension Bolts 18-24
et TvE o Wit Lower 0.0025-0.0045 Insulator Assembly Nuts 18-24
on Ring Gap —Compression e e eriecio ™ Extencion B

(Upper and Lower)—Standard Bore 0.010-0.020 Support to Transmission Extension Bolts
SR Oanaell, g ] Canventional Transmission RIS
“Gap Width—0ii—Standard Bors 0015005 Fordomatic Transmission 15-24
Spacer Fan and Pulley Assembly to Engine 10-15
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E]l GNITION SYSTEM

DISTRIBUTOR
Breaker

Initial Advance Arm Dwell
Crankshaft Spring Contact | Contact
Degrees Tension | Spacing at idle

(BTL) Min, | Max. | (Ounces) Speed

ventional Drive |20 | 10° | 17-20 | 0024-0.026 _ﬁ%?_f- g |

Fordomatic 4 | 10° 1720 (00240026 | 35°-38°

VACUUM ADVANCE CHARACTERISTICS

144 Cu, In. Engine

— Distribator CODF—12121-A
I Standard Transmission o
Set test stand to 0° & 1000 rpm and 0 inches of Mercury

—

Distributor (rpm)  Advance (Degrees)  Vacuum (Inches of Mercury)
40 0

0.33
600 Yi-1% 0.78
800 35-4% 130 11
1400 10 -11% 345
1800 12%5-13% 5.00
2000 12%-14 5.35
~Maximum Advance Limit. ... I

Distributor CODF—12177-8

Actomatic Transmission

| Set test stand 0 0° « 80° rpm and 0.48 Inches of Mercury

Distributer CIDF—12127-C

Automatic Transmission

Sel test standard to 0° @ 600 rpm and 0.27 inches of Mercury

Distributor (rpm) _ Advance (qus) Vacuum (inchos of Mercury)

700 0.43
L. - l% s
1300 A% 1.50
[ 100 L ]
2000 Bk 3.00
Maximum Advance Limit_ . T oo | 1

DISTRIBUTOR DIMENSIONS

| Distributor (rpm) _ Advance (Degrees) Vacuum (Inches ef Mercury)

700 = 08
[ iow 2% 127
1800 434 -5% 2.93
2000 591 L
Maximum Advance Limit ‘ . 15%°

170 Cu. In. Engine
Distributor CIDF-12127-8B

[ Standard Transmission
Sel test stand 10 0° @ 45" rpm and 0 inches of Mercary

Distributor (rpm)  Advance (Degrees)  Vacuum (Inches of Mercury) |

Distributor Shatt Inches
Diameter (at bushing) 0.4675-0.4680
End clearance (to gear) 0.028
Gear Location (from bottom of gear to
bottom of mounting rit) 2.510-2.515
CONDENSER
Min. Max. Serles
Capacity Microfarads Leakage Megohms Resistance Ohms
0.21-0.25 5 1
COoIL
Amperage Draw
Engine Stopped Engine 1dling
a5 . 25
Primar “Secondary
Resistance Ohms Resistance Ohms
1.40-1.54 (75°F,) 8000-8800 (75°F.)
T Primary Igmtion Gircurt Resistor—1,30-1.90 (/5°F.)

70 2% T SPARK PLUGS
1000 6% 0.2
1300 8% 1.50 Commercial Equivalent Size | Gap (Inches) | Torque (Ft-Lbs)
1700 10 -10% 240 a T 3
- ) 124 = 3% Champion No. F-14-Y 18mm | 0.032-0.03 15-20
| Maximum Advance Limit e R 16%° Champion No, 870 18mm | 0.032-0.036 15-20
El FueL sysTeEm
CARBURETOR SO(XJ 10,000 Feet
i CU_ IN. ENGINE CIDE-~8510-A 2
The following carburetors are u5ed on engines that are cquipped with the - — — -
positive crankcase ventilation system. ¥ o CIDE—9510-8 Svebiveseise saiiii voseaine 82
| CIDE~%I0-A . — ... Manual-shift transmission | CODE—9510-C R O DR SRRIP LK G SRR GRS PSR-
CIDE—%10-8 _Automatic transmissian | BT ECGTY e
“The following carburetors are used on engmes that are not equip- | — — —
ped with the positive crankcase ventilation system, " 10,000-15,000 Fest
| CODE--39510-C Manual-shift transmission CIDE—8510-A 51
CODE—3510-D __Automatic transmission CIDE—8510.8 , g Bl
Mail Metering Jet I0entification Na. __CODE-S510-C. ..o STTEY 51
Feet = CODE~9510-D 7 ’ il
ClDE_—}f{lQ:_ WSS A e oA A .83
| CIDE-9510-B .93 Float Setting. Mg + Y inch from the roof of
[ CODE-S510-C.___ 52 the float chamber to the lowest
CODE~5510-D : T . 52 point of the float, carburetor inverted,
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Fuel Level Setting, .. .. . - = Y3 inch below the econ- Fuet Level Setting. ... .. % 4 V4 inch below the econ-
__omizer piston m mounting surface. omizer piston mounting surface.
| Venturi Size. . 1% inches Ventur Size. cu oS X 1% inches
[ SPARK CONTROL VALVE IDENTIFICATION NO ) Syark Cantrol 1dentification No .............................. 35 |
| CODE—8510-C and CIDE—9510-A.. . seiavis [ Anti-Stall Dashpot Clearance. o 0.120:0.1% nch |
[ CODE—9510-D and CIDE-SS![J»B T L Initial Idie Mixture Adjustment. . ... .. ... ......1-15% luins open
 Anti-Stall Dashpot Clearance 0 120-0.150 inch Power Valve Opens at, ,4-7 inches of mercury
Initial Idle Mixture Adjustment 1-1% turns open
Power Valve Opens al_ -4-7 inches of mercury | FUEL PUMP
Minimum Intake Vacuum (Hg) @ 600 Engine rpm b
170 CU, IN. ENGINE Eccentric Total Lift 0.290.0.310
The fallowing carberetors are used on engings equipped with the | Minimum Boaster Pump Vacuum (Hg.) @ 500 Engine rpm 10
| _positive crankease ventilation system. Fuel Pump Static Pressure psi @ 500 Engine rpm 3555
CIDE—9510-C. Manual-shift transmission 1 pintin
CIDE—9510-D. ... Automatic transmission | Min, Fuel Pump Volume (Flow) & 500 Engine rpm 30 seconds
[ v Sinets S Yo 0 s it gl B CARBURETOR TORQUE LIMITS
CIDE—9510-E Manual-shift transmission Descrigtion Inch-Pounds
CIOE—5510-F . Automatic transmission_ Accelerating Pump—
Discharge Nozzle Screw 20.25
Main Metering Jet Identification No. Accelesating Pumnp Inlet and Qutlet
0-5,000 Feel —Check Valve Plugs 10-15
[ CIDE—9510-C. » 7] Choke Cable Clamp Screw 15-20
- CIDE=8810-0 ... ... . = W Choke Cable Bracket Screw 20-25
CIDE—S510-F . T _ _ Bl | Choke Plate Screw 7-10
CIDE—9510-F 61 Dashpot Assembly 3040
[ 5.000-10,000 Feet i ) - Main Metering Jet 25.30
Y EETITIETI Throttie Plate Screw 7.10
CIDE—%510-D.___ =— = —— ) | Fuel Inlet Needle Seat Scraw 50-75
CIDE=SS10E...._.. AR s a0 £ Vot Fitling_ 7100
L Y ST T 59 Power Jgt aad_ Mainwell Assambly Screw 7-10
10, oﬁﬁs’do‘o'mt o e e — Economizer Diaphragm Cover Screw 13:17
CIDE—510-C 5 Dashpot Operating Lever Screw 15-20
"~ CIDE—%10D ——— = ST =} Fuel Bowl Screw 10-15
CIDE—9510.6 e e 5 | Throttle Lever Ball Stud Nut 20-25
T CIDE—SSI0F, ... — = 5 Throttle Body Screw 20-25
- — - Spark Control Valve 50-100
Float Setting g = Y Inch from the roof of FUEL TANK
the float chamber to the lowest -
point of the float, carburetor inverted. | Capacity—Gallons s |
[l COOLING SYSTEM
Cooling System Pressure 13-15 psi Coofing System Capacity* 8.7 quarts
Water Pump Impeller to Housing Clearance 0.005-0.023 Thermostats
Pump Pull% of Pulley Hub to Pump 3.94 inches from fronl Low Temp Opens °F . 7o |
Housing Mounting Face Alignment face of pulley hub Fully Open at °F 187
Drive Belt Defiaction High Temp Opens °F 173°-183%
Generator and Water Pump Pulley % inch |Fully Open at °F 000
*Add 1 qt for heater
B CLUTCH, CONVENTIONAL TRANSMISSION, AND REAR AXLE
CLUTCH IDENTIFICATION ADJUSTMENTS
Engi mresu Py e ugm Pedal Free Travel 'yl.n?;s
ngine ree Travel 1%
?::3'::)' "s";"c?;;s“ st?:llenr‘ "g:?n.:s“ ScwMI:'[ Clutch Pedal Total Travel B-63%
| Assist Spring Retainer—See Fig. 2 (C-1131-A) Dis |
144 8% § Unpainted 3 {3 gggge Maximum Varlation of Finger Height 1,031
S — i dmp—— TRANSMISSION
1 8% 6 Unpainted b (3) Grean Cam Ramp to Interlock Shift Sleave—Clearance 0,001-0.013
(3) Unpainted End Play—Cluster Gear 0.0045-0.0185
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REAR AXLE TRANSMISSION Ft.-Lhs.
Backlash Between Drive Gear and Pinion 0.003-0008 Ftension Fousing Bolts—Jhe- 0 g;fs
Backlash Variation between Teeth Max. 0.002 Input Shaft Bearing Retainer o Transmission Case Bolts | 12-15
Runout of Backface of Ring Gear as Assembled Max, 0.002 Transmission to Flywhesl Housing Bolts 32-36
Tolckoess: Transmission Cover to Transmission Casu Bolts 10-13
Differantial Side Gear Thrust Washers 0.030-0.022 ::ff"‘ :“’::FPM‘?;"“"‘W"W"W""%B“;“ - ::;:
: N gine Rear Suppert to Extension Housing Brac -
. Differential Pltgon Gea';; hrust Washers 0.030-0.032 Universal Jaint U-Boft Nut = 710
nion Retainer to Carrier Housin m and Shaft Assembly Lock N .
Aoy i Py Gear Shift Levers to Cam and Shaft Assembly uls 12-15
- - REAR AXLE
Shims Available: 0,008-0,024 Fear Cover Boits L%
Differential Bearing Cap Screws 40-50
Differential Bearing Adjusting Nut Lock Bolts 12-20
TORQUE LIMITS Rear Shgck Absorber to
Rear Spring Clip Plate Assembly Nuts 15-25
il L Universal Joint Flange Axle £nd fo
Clutch Cover to Flywheel Boits 12-20 Universal Joint Bearing Assembly Nuts 10-14
: - Drive Gear Attaching Cap Screws 40-50
FlywEing: Hesieg b0 Egiee ekt e Rear Axle Shaft Bearing Retaining Nuts 035
Flywheel Housing Dust Cover Bolts 12:15 Spring Clip Nuts (Rear Springs to Axie Housing) 132
Clutch Release Equalizer Underbody Bracket Bolts 15-24 Minlmum Torque Required ta Tighten Pinion Flange
Clutch Pedal Assist Spring Link to Brake Pedal Lock Nut to Obtain Correct Pinion Ssaring Prekied N
Support Bracket 13-20 P""“:: BB:?IM Preload (Inch-Pounds) 199
Clutch Pedal Bumper Bracket to Brake Pedal Used a..,?.,':. 10-16
Support Bracket 8-12 Differential Bearing Preload %-1 noteh tight
DRIVE PINION ADJUSTING SHIM THICKNESS CHANGES —INCHES
01d Pinion New Pinlon Marking
Marking —4 -3 = -1 0 +1 +2 +3 +4
+4 +0.008 +-0.007 +0.006 +0.005 +0.004 -+0,003 -+0.002 ~+0.001 0
+3 -+0.007 +-0.008 -+0.005 -+0.004 +0.003 -+0.002 -+0.001 0 —0.001
+2 -f-0.0G -4-0.005 +0.004 0,003 -+0.002 +0.001 0 -0.001 -—0.002
+1 +4-0.005 -+-0.004 -+0.003 +-0.002 -+0.001 0 -{.001 -{1.002 -~0.003
0 +0.004 40,003 -0.002 <4-0.001 0 -0.001 -0.002 -0.,003 -0.004
-1 | 4003 | 40002 | ool 0 —0001 | 0002 | -0008 | —0004 | —0005
-2 +0.002 +0.001 0 —0,001 —0.002 ~0.003 -0.004 - {005 - {.006
-3 +0.001 0 0,001 —0.002 —0.003 ~0.004 ~0.005 - {1.006 -0.007
—4 0 —0,001 ~0.002 —0.003 - 0.004 —-0.005 —0.006 ~0.007 ~0.008

REAR AXLE RATIOS AND GEAR IDENTIFICATION

GEAR RATIOS—

CONVENTIONAL 3-SPEED TRANSMISSION

No. of Teeth .
ear
Axle Ratio | Driven Gear Pinien Engine Tow T High | Reverse
3101 31 10 184 Cu. In, 3 W] T00 3
3501 35 10 170 Cu, In. 329 1.83 1,00 4,46
3.86:1 35 g
4001 % 3 LUBRICANTY CAPACITIES—APPROXIMATE
Application Pints
Tanventional Transmission i
Rear Axle 2
IJ FORDOMATIC TRANSMISSION
FORDOMATIC TRANSMISSION
Engine Gear Ratios Stall Speed
Cubic Inch Stall Ratio
Displacement Low Direct Reverse Engine rpm
14 175 1,00 1.5 24 1645-1845
17 175 1.00 1.50 24 1840-2040
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FLUID PRESSURE LIMITS

CONTROL PRESSURE VARIATION—
WITH ROAD SPEED

Sebost Gauge Reading (psi)
Engine <} TRANSMISSION TRANSMISSION |
Spéed | LEEMODEL PCF—Aor 8| MODEL PBZ—Hor ) Eogine | Ade | Thome |AryaLe CONO Frossure (°SD
(170 ENGINE) (144 ENGINE) Model | Ratio | Peston | B | B | B
| Mdle | Al 656 | 4048 | 184 | 31001 | Wide Open 118 45 7
1200 rpm D 78-82 53-57 144 3501 Wida Open 112 82 74
Sl | D, LandR 170-132 135-155 14 | 3890 | WideOpen | 108 | 74 7
170 3.10:1 Wide Open 156 136 74
170 350:1 Wide Open 151 124 74
APPROXIMATE LUBRICANT REFILL CAPACITY T 1 380 | Wide Open | 148 11 7
A ximate Capacit ts 6% .
[ Appro pacly (Quarts) ASSEMBLY TORQUE LIMITS
Screws or Bolts FL-Lbs.
Operation Specification wo Bolts—Upper to Lower Body (14 -20) 70-85*
Transmission End Play Check | 0.020-0.039 inch y_ | Boits—Body to Transfer Case (34-20) &-10
Selective Thrust Washers Cover—Governor Body 20-30°
ag;lglgw e Planet Gear Shaft Retainer 1o Output Shaft Carrier 20-30*
Vo703 inch, . <% 5 Cover—Rear Pump to Body 50-£0+
! N.O.BS-O.SS inch, 00.094-.092 inch OIl Pan to Case 013
Turbine and Stator End Play 0.060 inch (maximum) Cover—Front ot Rear Servo 1o Case 12-15
Check
Support—Converter Stator to Front Pump 1217
Front Band Adjustment Adjust screw to 10 fool-pounds Pump to Case—Front 1822
torque, and back off two full turns, B Cise—ia 1715
Lock nut to 35-40 foot-pounds. ”Eilﬂgsin m”c_ near__ ‘28:3'8
Rear Band Adjustment Adjust screw o 45-50 inch-pounds o — .
torque, and back off two turns. Nuts
Lock jam nut to 15-18 foot-pounds. | Lever—Manual Control Shaft to Case 17.20
Aceslerator Pedal Height 4% inches above fioor pan Lever—Throttle to Case—Outer 17-20
Adjustment Seat—Rear Band Servo Piston Rod 1518
Anti-Stall Dashpot Clearance | 0.130-0.150 inch "~ Stop—Front Band Lock 350
Fitting—OIl Filler Tube to Case 40-50
Plugs
Drain—0il Pan 10-15
Drain—Caonverter Cover 20-28
Front Servo Mig. Holes 10-15
Gauge Hole in Case 10-15
Fitting
By-Pass Tube or Tube Connector | 4.12
*Inch-pounds
FORDOMATIC SHIFT POINTS—APPROXIMATE
Automatic Shift Speeds (mph)
Engine Model Transmission Model Rear Axle Ratio — 12"““’ Lever at 52 : o
Minimum Throttls Thru Detent Thru Detent Closed Throttie
142 Six PEZ-H 310to1 T2-18 4855 650 AT
3501 11-16 4349 41-48 7-12
PBZ-) 389t0 1 10-14 40-44 38.43 7-11
170 Six PCF-A 310t01 13-18 47.55 45-54 6-15
35001 12-16 42-49 41-47 6-13
PCF-B 385101 11-15 38-44 37-43 5-12
FRONT AND REAR SUSPENSION
CASTER CAMBER* TREAD AND TOE-IN
Degrees +5° £ 1%° Degrees +4%° £14° Tread (Inches) Front 55
.. read (Inc
Difference betweea shim stack Maximum shim stack thick- Rear 54
thicknesses at two bolts ness at each bolt Vs Inch
should not exceed ¥ Inch = Toe-In (Inches) Yie £
Y4e" change in shim thickness Y%s" change in shim thickness -
at either bolt will change at both bolts will change Toe-Out on Turns 20%
caster angie %* camber angle K Degrees)f

*Maximum difference between both front wheel
camber angles—Y%° (4 ° preferred),

tAngle of inside whee! when outside wheel is
turned 20°,
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TORQUE LIMITS—FRONT SUSPENSION
Description FL.-Lbs. Deseription FL-Lbs.
Lower Arm Ball Joint Assembly to Spindle Slotted Nut 35-65 [~Shock Absorber to Upper Mounting Bracket Stud Nut 1525 |
Upper Arm Ball Joint Assembly to Spindle Slotied Nut 35-65 gnk: s»':S:'::}wlytm Front im»dsl.e mt’o'c'l;tﬁm g:s
= ) = Ton abilizer to Lower Arm -
Bu;:::;;s;&b:‘ym Saspension Compression 1o Sady 12-17 Front Strut to Lower Arm Balt 40-55
Shack Absorber Upper Bracket to Body Nut 313
Argl o;;d lell:m Shatt Assembly—Upper Suspension to — Front Stabilizer to Body Lock Nut 11416
Upper Arm Shaft to Upper Arm Boit 40-55
Lower Arm Assembly to Underbody Lock Nut 80-75 Shaft—Upper Arm Spring Seat to Upper Arm Lock Nut 1318
Lower Arm Strut to Underbody Lock Nut 40-55 Lower Arm Bail Joint Preload 20-30*
Shock Absorber Assembly to Spring Seat Bolt 12-17 Wheel Nut Torque Limits (FL-Lbs.) 55.85
*Inch-Pounds
COIL SPRINGS—FRONT
Body Design Lead Deflection Rate Free Height
Style (Pounds) (Pounds per Inch) (Inches)
Sedan 1210 = 20 170 4+ 7 16.48
Station Wagon 1140 = 20 170 = 7 16.03
TORQUE LIMITS—REAR SUSPENSION TIRE PRESSURES
Description FL.-Lbs. Modal Load 'nrn: ﬁu Prmzr:; (Psl)
Spring Assembly to Rear Spring ftonl Hanger Lock Nut 30-40 Condtions - Front | Rear
Spring Shackie Bars to Body Lock Nut 13.20 Car Al Loads %é'g ; :gj ;: ;:
Spring Shackle Bar to Rear Spring Assembly Lock Nut 13-20 e &'50 Y134 2 %
Spring Assembly to Rear Axle “'U" Balt Lock Nut 13-20 Passenger Load
Universal Joint Flange—Axie End to Bearing Ass'y Nut 810 Station Wagon gg"g,'d's"" 60xB4 (2 | X
Rear Shock Absorber to Upper Mounting Bracket Stud Nut 15-25 All Loads and 6.50 x 134 2 30
Rear Shock Absarber to Spring Clip 1525 L.
Al Liad 650x134 | 24 30
Hanger Bracket to Underbody Nut 2027 Ranchero Loads 650x136 | 24 | 30

SEMI-ELLIPTIC LEAF SPRINGS—REAR

*Cold pressures, For considerable high-speed driving, add 4 to 6 pounds

to the recommended cold pressures,

Capacity at Normal Deflection Length  Width
Bady Style Loaded Height Rate
Leaves (Pounds) (Pounds per Inch) (Inches)
Sedan 620-550 75-85 50.0 20
Station Wagon £60-900 112-122 50.0 20
B stEerinG
STEERING GEAR AND LINKAGE TORQUE LIMITS
ADJUSTMENTS Description FL-Lbs.
Sector Shaft End Play—Steering Linkage Sector Arm and Idler Arm to Cross Link Slotted Nut 25-35
Disconnected Ne: Passaptitle Spindle Convecin Rad and End Asssmbly o Ider =
' "
Worm Bearing Pre-Load (Pull to keep steering an r Arms S -
8 .. Spindle Connecting Rod and End Assembly to
ro:r: '"::‘) i Spirdle Arm Siotted Nt ! 2535
re-Load— v
Mesh Load plus Worm Bearing Pre-Load Sl Fusmctog o Chume W djusting -
(Pull to rotate worm Nst center hl‘h Sp“) 813 In,-lbs. \dler Arm MW““"’? Bracke! to u"dumy
Backlash permissible at 30° an either side of Assembly Loc 13-20
straight-ahead steering pesition No Perceptible Idler Arm Assembly to Idier Arm Mounting Bracket Bolt 45-60
_ Steering Wheel to Steering Gear Assembly Nut 25-35
Cover Assembly to Steening Gear Housing Assembly Bolt 12-20
DIMENSION Sector Arm to Sector Shaft Assembly Nut 85-110
Sector Adjusting Screw Head to End of Sector Shaft ' Steering Gear to Underbody Assemblies Bolt 25-35
Maximum Clearance 0.002 inch Steering Column Bracket to Instrument Panel Nut 313
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E] BRrAKES
TORQUE LIMITS—BRAKES BRAKE CHECKS AND ADJUSTMENTS
Dascription Ft.-Lbs. Type or Check
Brake Cylinder 1o Brake Backing Piate Bol [57) or Adjustmont _“Bpesiiuation
Hand Brake Control Assembly to Instrument Panel Bolt 814 - Brake Pedal Pedal Free Play Y245 Inch
Master Cylinder fo Dash Panel Bolt 1713 Brake Lining Clearance (Midway between Rivets) |
Hand Brake Control Assembly to Dash Bolt 8.12 Maximum 0.005 inch
Brake Hose Balt 12-18 Brake Shoe Repair Lining Wear Limit (From Top of Rivets)
Brake Pedal Support Bracket to Dash Panel Bolt 12-18 Maximum 2 inch
Brake Pedal Support Bracket to Instrument Panel Nut 10-15 Top of Rivets) Maximum Y inch
“FRONT BRAKES ONLY Master Cylinder Hydraulic Master Cylinder Bore, Honed Diameter,
Wheel Assembly to Wheel Hub and Drum Assembly Bolt | 5585 Maximum 1.003 inch
"Wheel, Hub and Drum Assembly to Wheel Spindle Nut 10-15 Drum Out of Round | Refinish if Total Indicator Runout Exceeds
[“Brake to Spindle Lock Nut 535 G005 inch
REAR BRAKES ONLY
: DIMENSIONS
Axle Housing to Brake Assembly Lock Nut 30-35 All Dimensions are given in Inches,
Drum to Axfe Shaft Assembly Spesdnut Hand
& Push Fit | Front &Rlﬂ
Wheel Assembly o Axle Shaft to Drum Assembly Nut 55-85 rum Inside Diameter 3.
Brake Line Connection to Axie Housing Bolt lg-xs Drum Maximum Boring Limit - 555 9.060 e
| Bleeder Screw to Brake Backing Plate -12 Lining Width mary : :
Master Cylinder Cover Finger 5= . : Secondary | 2.2 150
Tight Wheei Cylinder Bore Diameter 1.062 0.8125
Eccentric Bolt to Brake Pedal 2027 Master Cylinder Bore Diameter 1.000
(] GENERATING AND STARTING SYSTEM
REGULATOR STARTER MOTOR
Normal Min. Torque @ 5 Volts Maximum No
Current Rating (Amperes) 25 Kl Engine que @ Commutaler Load
Current Regulation (Amperes) 23.27 28-32* Cranking | Ft.-Pounds | Amp. Load Runout Amperage
~ pm (Min.) (Max.) (Inches) @12y
Cut-In Voltage 124-132 | 120-128 I G 0 002 2
Maximum Reverse Current to Open (Amperes) 8 8 Current Draw under load (Engine at norma! operating temperatures)
Voltage Regulation @ 75°F. 186154 100-150 Amperes.
“RPO. STARTER MOTOR BRUSHES
Mig, Length Wear Brush
Emn.) Limit Spring Tension No.
(Inchos) (Inches) (Ounces) Usad
0.43-0.46 % 48.56 4
GENERATOR
c’::.‘m Gen. Maximum Rate Pulley Brushes
Draw rpm
N:,;nw Amperes Watts Charge Gen Belt Pitch Original | Spring
@iy Starts™ | pmps mm* Drive | Width | Diameter | No. | Leagth | Tension
Hot Cold . Ratio (In.) | (Inches) (Inches) | (Ox)
CODF-10000-C 12-18 | 1.7-20 3 1400 25 2480 2.00:1 ¥ 27 2 0.86 32.40
CODF-10000-D 12-18 | L7-20 450 1300 30 2580 2.00:1 b 27 2 0.86 32-40
External Circuit Resistance (generaior armature terminal io hatte itive terminal: 0.6 Volt Maximum @ 25 Am ).
Maximum Commutator Runout; 0,002 inch, i s
*To find equivalent engine rpm, divide by drive ratio of generator pullsy.
VOLTAGE REGULATION SETTING VERSUS AMBIENT AIR TEMPERATURE
Amblent Ambient
ng:alm Voltage Regulation Setting (Veits) Tngcrum Voitage Regutation Setting (Volts)
3 151159 S 143151
3% 150-15.8 105 14.2-150
e i 115 141148 Tl
3 1 ‘:7_15:5 125 13.5-14.7
75 146154 135 13.8-146
85 145:153 145 13.6-14.4
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BATTERIES—12 VOLT

ALLOWABLE BATTERY

FAST CHARGE TIME—

Plates Amp. Hours "~ Specific Gravity DOMESTIC ONLY -
Specific aximum
5 10 . Gravity Fast Charge Time
5 ™ Tropical | 1150 or less 1 hour
1.200-1.220 1150 to L.75 ¥ hour
*RP.0. _}175 to 1.200 ¥ hour
1.200 to 1.225 % hour_
Above 1.225 Slow Charge Only
[E] LIGHTS, INSTRUMENTS, AND ACCESSORIES
BULB CHART HORN
Candle | Horn Current Draw at 12 v 10-11 Amperes |
Power or Trade
o :’o'/‘:;'; ;1‘2 INSTRUMENTS
[~Front Tutn Signal and Parking R/hcp | 104 P s i e 5y
Rear Turn Signal, Stop and Tail 32/4cp. 1034
Pl dcp. 7
Licenss Flats 2 § STOP LIGHT SWITCH
Instrument Panel -
Indicators: | Operating Pressure 80-110 psi |
Hi Beam 2¢.p. 57
0il Pressure 15¢cp. 1445 TURN INDICATOR
Generator L5¢.p. 1445
Tum Signa 7¢p. 7 | Current Draw at 12 v 0-4 Amperes |
|llgmination:
Cluster 2 c.p. 57 HEATER MOTOR CURRENT DRAW
Radio Dial 15¢p. 1445 At Low Speed 4-5 Amperes at 12 volts
Dome Lamp 15 ¢.p. 1003 { High Speed 5.6 Ampares at 12 volts
FUSE AND CIRCUIT BREAKER CHART
Circuilt Protective Device Location
Headlamps Circuit Breaker Integral with Headlight Switch
Instrument Panel, Dome, and All
Exterior Lamps, except Headlamps Circuil Braaker Incorporated in Lighting Switch
Turn Signals SFE-14 Fuse —
Radio SFE-7.5 Fuse Fuse Panel on Lighting Switch
Heater Blower SFE-14 Fuse
Electric Windshield Wiper Circuit Breaker Right Side of Instrument Panel
Cigar Lightes Sulphur Disc On Back of Cigar Lighter
Tailgate Contro! Circuit Circuit Breaker On Starter Relay
Taflgate Motar Ground Circuit Breaker Right Taillight Vicinity
[E] soby
BODY STYLES EXTERIOR COLORS
Model Dessription Code Basic Spec. No. Calor
38A 4-Door Sedan A M30)-1724 Raven Black
= %:Door Stative W ¢ W30)-1139 Light Turquoise
o 2300 S D M303-1361 Light Blue
6EA 2-Door Ranchero * e
71A 4-Door Station Wagon E M304-1364 Medium Green Metallic
F M30J-1366 Yeflow
GENERAL DIMENSIONS M M30-1367 Dark Blue Metallic
SBA | 59A | B4A | BBA | TIA ] M30)-1232 Red
["Overail Length (inches) 18119 | 169,00 | 181.19| 189.00 | 185,00 : :
Overall Width (Inches) Incad- X MDL1360 | Beaze Mitaic
ing Bumper 70.00 | 6596 | 69.96| 69.96 | 69.95) M M30-1238 White
ng:ldletl'uighl (Inches) susol ssos| sl s smoe Q M305-1371 Light Gray _Metalllc
Unloaded _§§ 3] 5651 56.36 56‘.96 56,68 R M30J-1372 Mwm Blue Metallic
Estimated Curb Weight (Lbs)+| 2424 | 2646 | 2383 2450 | 2619 2 ool L] Lghtdmm
*Add 55 Lbs, for Automatic Transmission w M30)-1274 Turquoise Metallic
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FIG. 3—Upper Body Dimensions
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P,

SECTION A-A

THIS DIMENSION IS FROM INBOARD HOLE TO
INBOARD HOLE OF THE ENGINE SUPPORT FRONT BRACKETS

— 220

MUST BE PARALLEL
TO A HORIZONTAL UNE

FIG. 4 —Engine Compartment and Back Window Dimensions

N1166-A
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