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FOREWORD

This manual provides information for the proper servicing of the 1959

Thunderbird. The descriptions and specifications contained in this

manual were in effect at the time the manual was approved for printing.

The Ford Division of Ford Motor Company reserves the right

to discontinue models at any time, or change specifications

or design, without notice and without incurring obligation.
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ENGINE TROUBLE DIAGNOSIS

Poor engine performance can be

caused by the need of a general

engine tune-up, by gradual wear of

engine parts, or by a sudden parts

failure. A good trouble diagnosis

will indicate the need of a com

plete engine tune-up, individual ad

justments, part(s) replacement or

overhaul, or the need of a complete

engine overhaul.

Engine performance complaints

usually fall under one of the basic

headings listed in the "Engine

Trouble Diagnosis
Guide."

In addition, the "Engine Trouble

Diagnosis
Guide,"

lists procedures

and checks to be performed to help
isolate the cause of the trouble.

When a particular trouble can not

be traced to a definite cause by a

simple check, the possible items that

could be at fault are listed in the

order of their probable occurrence.

Therefore, in most cases, the items

should be checked in the order

listed. For example, under Poor Ac

celeration, the 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 listed in the

guide.

For the checking procedures and

corrections to be made in the var

ious systems, refer to that part of

the manual which covers the system

in detail. For example, refer to

Part 2-1 for ignition system items.

ENGINE TROUBLE DIAGNOSIS GUIDE

ENGINE WILL

NOT CRANK

The cause of this trouble is engine cranks, it indicates that water

usually in the starting system. is leaking into the cylinders. Re-

If the starting system is not at move the cylinder head(s) and in-

fault, check for a hydrostatic lock spect the gasket(s) and/or head(s)
or a seized engine. Remove the for cracks. Also examine the cylin-

spark plugs, then attempt to crank der block for cracks.

the engine with the starter. If the

ENGINE CRANKS

NORMALLY, BUT WILL

NOT START

Check the fuel supply. If there is proper sized metal rod in the in

sufficient fuel in the tank, the cause sulator so that it protrudes from the

of the trouble probably lies in either insulator. With the ignition on and

the ignition or the fuel system. the starter cranking the engine, hold

To determine which system is at the end of the rod approximately

fault, remove the ignition wire from 3/16 inch from the cylinder block.

one spark plug. Insert a piece of \

CONTINUED ON NEXT PAGE
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PART 1-1 -GENERAL ENGINE SERVICE 1-3

ENGINE TROUBLE DIAGNOSIS GUIDE (Cont.)

ENGINE CRANKS

NORMALLY, BUT WILL

NOT START (CONT.)

ENGINE STARTS, BUT

FAILS TO KEEP RUNNING

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

secondary circuit, remove the coil

high tension lead from the top of

the distributor and hold it approxi

mately 3/16 inch from the cylinder

head, then with the ignition on and

the engine turning over, check for

a spark.

If the spark at the coil high ten

sion lead is good, the cause of the

trouble is probably in the distributor

cap, rotor, or the spark plug wires.

If there is no spark or a weak

spark at the coil high tension lead,

the cause of the trouble is probably

in the primary circuit, coil to dis

tributor high tension lead, or the

coil.

A GOOD SPARK AT

THE SPARK PLUGS

If the spark is good at the spark

plugs, check the spark plugs and the

ignition timing. If the spark plugs

or the ignition timing are not at

fault, check the following items:

FUEL SYSTEM

Check the position of the choke

plate. If the engine is warm, the plate

should be open. If the plate is not

open, the engine will load up due to

the excessively rich mixture and will

not start. If the engine is cold, the

plate should be closed, if the plate is

not operating properly, check the fol

lowing items:

The choke linkage for binding.

The fast idle cam for binding.

Thermostatic spring housing ad

justment.

Fast idle speed screw for proper

adjustment.

Choke plate valve for proper op

eration (Ford carburetor).

Fuel Supply at Carburetor. Work

the throttle by hand several times.

Each time the throttle is actuated

fuel should spurt from the acceler

ating pump discharge nozzles.

If fuel is discharged by the ac

celerating pump, the engine is prob

ably flooded, or there is water in

the fuel system, or an engine me

chanical item, such as valves, is at

fault.

If fuel is not discharged by the

accelerating pump, disconnect the

carburetor fuel inlet line at the

carburetor. Use a suitable container

to catch the fuel. Crank the en

gine to see if fuel is reaching the

carburetor.

If fuel is not reaching the carbu

retor, check:

The fuel pump.

The carburetor fuel inlet line for

obstructions.

The flexible fuel pump inlet line

for a collapsed condition.

The fuel tank line to flexible fuel

line for obstructions.

The fuel tank vent.

If fuel is reaching the carburetor,

check:

The fuel inlet system including,
the fuel inlet screen, the fuel inlet

needle and seat assembly, and the

float assembly.

Check for dirt in the carburetor,

not allowing fuel to enter or be dis

charged from the idle system.

ENGINE

Check the valve timing.

FUEL SYSTEM

Idle fuel mixture needle(s) not

properly adjusted.

Engine idle speed set too low.

The choke not operating properly.

Float setting incorrect.

Fuel inlet system not operating

properly.

Dirt or water in fuel lines or

carburetor.

Carburetor icing.

Fuel pump defective.

IGNITION SYSTEM

Breaker points not properly ad

justed.

Defective spark plugs.

Open circuit at the resistor.

Leakage in the high tension

wiring.

CONTINUED ON NEXT PAGE
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14 GROUP 1 -ENGINES AND EXHAUST SYSTEM

ENGINE TROUBLE DIAGNOSIS GUIDE (Cont.)

ENGJNE RUNS, BUT

MISSES

ROUGH ENGINE IDLE

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 re

moved.

If the engine speed changes when

a particular cylinder is shorted out,

that cylinder was delivering power

before being shorted out. If no

change in the engine operation is

evident, the miss was caused by
that cylinder not delivering power

before being shorted out. Check the:

IGNITION SYSTEM

If the miss is isolated in a par

ticular cylinder, perform a spark

test on the ignition lead of the cyl

inder.

If a good spark does not occur,

the trouble is in the secondary cir

cuit of the system, check the:

Spark plug wire.

Distributor cap.

If a good spark occurs, check the

spark plug. If the spark plug is not

at fault, a mechanical component

of the engine is probably at fault.

ENGINE

Perform a compression test to de

termine which mechanical compo

nent of the engine is at fault.

MISSES ERRATICALLY

AT ALL SPEEDS

EXHAUST SYSTEM

Exhaust gas control valve inoper

ative or sticking (352 engine).

Exhaust system restricted.

IGNITION SYSTEM

Breaker points not properly ad

justed.

Defective breaker points, con

denser, secondary wiring, coil, or

spark plugs.

High tension leakage across the

coil, rotor, or distributor cap.

FUEL SYSTEM

Choke not operating properly.

Float setting incorrect.

Fuel inlet system not operating

properly.

Dirt or water in fuel lines or

carburetor.

COOLING SYSTEM

Check the cooling system for in

ternal leakage and/or for a condi

tion that prevents the engine from

reaching normal operating tempera

ture.

ENGINE

Perform a compression test to

determine which mechanical com

ponent of the engine is at fault.

MISSES AT IDLE ONLY

FUEL SYSTEM

Idle fuel mixture needles not

properly adjusted.

IGNITION SYSTEM

Defective coil, condenser, breaker

points, rotor, ignition wiring, or

spark plugs.

Excessive play in the distributor

shaft.

Worn distributor cam.

VACUUM BOOSTER PUMP

Leaking pump, lines, or fittings.

ENGINE

Perform a compression test to

determine which mechanical com

ponent of the engine is at fault.

MISSES AT HIGH SPEED

ONLY

FUEL SYSTEM

Power valve clogged or damaged

(Ford carburetor).

Vacumeter not operating properly
(Carter carburetor).

Low or erratic fuel pump pres

sure.

Fuel inlet system not operating

properly.

COOLING SYSTEM

Engine overheating.

FUEL SYSTEM

Engine idle speed set too low.

Idle fuel mixture needle(s) not

properly adjusted.

Float setting incorrect.

Air leaks between the carburetor

and the manifold and/or fittings.

Fuel leakage at the carburetor

fuel bowl(s).

CONTINUED ON NEXT PAGE
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PART 1-1 -GENERAL ENGINE SERVICE 1-5

ENGINE TROUBLE DIAGNOSIS GUIDE (Cont.)

ROUGH ENGINE

IDLE (Cont.)

Idle fuel system air bleeds or fuel EXHAUST SYSTEM

passages restricted.
Exhaust gas control valve

inop-

Fuel bleeding from the accelerat-

erative or sticking (352 engine).

ing pump discharge nozzle(s).

Throttle plates not closing. VACUUM BOOSTER PUMP

Improper secondary throttle plate
, . , *.*.-

stop adjustment (Ford carburetor).
Leak"* PumP> ,mes> or fittm8s-

ENGINE

IGNITION SYSTEM Loose engine mounting bolts or

Improperly adjusted or defective worn insulator.

breaker points. Cylinder head bolts not properly

Fouled or improperly adjusted tightened.

spark plugs. Intake manifold seals leaking (352

Incorrect ignition timing. engine).

Spark plug misfiring.

POOR ACCELERATION

IGNITION SYSTEM Leaky power valve, gaskets, or
ac-

Incorrect ignition timing. celerating pump diaphragm or ac-

Fouled or improperly adjusted celerating pump piston.

spark plugs. Dirt or corrosion in accelerating

Improperly adjusted or defective system.

breaker points. Distributor vacuum passages in

Distributor not advancing
prop- the carburetor blocked.

erly. EXHAUST SYSTEM

FUEL SYSTEM Exhaust gas control valve inop-

,
erative or sticking (352 engine).

Inoperative accelerating pump
in-

& v e

let.

Inoperative accelerating pump
dis- BRAKES

charge ball check. Improper adjustment.

Accelerating pump diaphragm or

piston defective.
tbammk<iom

Float setting incorrect.
iKAnainiaaiuri

Throttle linkage not properly
ad- Clutch slippage (manual - shift

justed. transmissions).

Accelerating pump stroke not Improper band adjustment (auto-

properly adjusted. matic transmissions).

ENGINE DOES NOT

DEVELOP FULL POWER,

OR HAS POOR HIGH

SPEED PERFORMANCE

PRELIMINARY Secondary throttle plates not

Determine if the trouble exists
opening.

when the engine is cold, at normal
Fuel PumP Pressure ^correct.

operating temperature, or at all
Distributor vacuum passage in

engine temperatures.
the carburetor blocked.

ENGINE COLD
COOUNG SYSTEM

EXHAUST SYSTEM
Thermostat inoperative or incor-

rect heat range.

Exhaust gas control valve inop
erative or sticking (352 engine). ENGINE AT NORMAL

OPERATING TEMPERATURE

FUEL SYSTEM EXHAUST SYSTEM

Clogged or undersize main jets Exhaust gas control valve inop-

and/or low float setting. erative or sticking (352 engine).

Clogged or undersize secondary

jets. FuEL SYSTEM

Power valve clogged or damaged. Same items as for engine cold.

CONTINUED ON NEXT PAGE
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1-6 GROUP 1 -ENGINES AND EXHAUST SYSTEM

ENGINE TROUBLE DIAGNOSIS GUIDE (Cont.)

ALL ENGINE TEMPERATURES ENGINE

IGNITION SYSTEM Perform an engine compression

ENGINE DOES NOT

DEVELOP FULL POWER,
Ignition timing not properly ad

justed.

Defective coil, condenser, or

test to determine which mechanical

component is at fault.
OR HAS POOR HIGH One or more camshaft lobes worn
SPEED PERFORMANCE

(Cont.)
rotor. beyond wear limit.

Distributor not advancing prop
Improper valve timing.

erly.

Excessive play in the distributor
EXHAUST SYSTEM

shaft. Restriction in system.

Distributor cam worn.

Fouled or improperly adjusted
TRANSMISSION

spark plugs or spark plugs of im Improper band adjustment (auto

proper heat range. matic transmissions).

Improperly adjusted or defective

breaker points. BRAKES

Improper adjustment.
FUEL SYSTEM

Restricted air cleaner. TIRES

Same items as for engine cold. Improper pressure.

Determine the actual fuel con Idle fuel mixture needle(s) for

sumption with test equipment in proper adjustment.

EXCESSIVE FUEL stalled in the car. Automatic choke for proper op
CONSUMPTION If the test indicates that the fuel eration.

consumption is not excessive, dem Fast idle speed screw for proper

onstrate to the owner how improper adjustment.

driving habits will affect fuel con Accelerating pump stroke ad

sumption. justment.

If the test indicates that the fuel Anti-stall dashpot for proper ad

consumption is excessive, make a justment.

preliminary check of the following Air cleaner for restrictions.

items before proceeding to the fuel Float setting or fuel level.

and ignition systems. Jets for wear and/or damage.

Power valve or Vacumeter opera

PRELIMINARY CHECKS
tion.

Air bleeds for obstructions.

CHASSIS ITEMS Accelerating pump discharge noz

Check: zles for siphoning.

Tires for proper pressure. IGNITION SYSTEM

Front wheel alignment.
Check:

Brake adjustment.
Ignition timing.

EXHAUST SYSTEM
Spark plug condition and adjust

Check the exhaust gas control
ment.

Distributor spark advance opera
valve operation (352 engine).

tion.

ODOMETER ENGINE

Check calibration. Perform an engine compression

test to determine which mechanical

IGNITION SYSTEM
component of the engine is at fault.

Check ignition timing.

COOLING SYSTEM

FJNAL CHECKS
Check thermostat operation and

heat range.

FUEL SYSTEM

Check:
TRANSMISSION

Fuel pump pressure. Check band adjustment (auto

Engine idle speed. matic transmissions).

CONTINUED ON NEXT PAGE
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PART 1-1 -GENERAL ENGINE SERVICE 1-7

ENGINE TROUBLE DIAGNOSIS GUIDE (Cont.)

ENGINE OVERHEATS

TEMPERATURE SENDING COOLING SYSTEM

UNIT AND GAUGE Insufficient coolant

Unit or gauge defective, not in-
Cooling system leaks.

dicating correct temperature. Drjve belt tension incorrect.

>~u..e* .vtfiu
Radiator fins obstructed.

EXHAUST SYSTEM
Therrnostat(s) defective

Exhaust gas control
valvemop-

bhW
erative or sticking (352 engine).

'

. .

Restriction in system.
Water PumP ^operative.

ENG(NE
IGNITION SYSTEM

Cylinder head bolts not properly
Incorrect ignition timing.

tightened.
makes

Low oil level or incorrect viscos-
""*"

ity oil used. Dragging brakes.

ENGINE FAILS TO REACH

NORMAL OPERATING

TEMPERATURE

TEMPERATURE SENDING COOLING SYSTEM

UNIT AND GAUGE Thermostat inoperative, incorrect

Unit or gauge defective, not in- heat range, or thermostat not in

dicating correct temperature. stalled.

LOSS OF COOLANT

COOLING SYSTEM Intake manifold to cylinder head

Leaking radiator.
SasTket defec^e'

.

f
.. .

, . Improper tightening of cylinder

Loose or damaged hose connec-

head Qr mtake manifold MtSm
Uom-

Cylinder block core plugs leak-

Water pump leaking.

Radiator cap defective. Temperature sending unit leak-

Overheating. ing.

Cracked cylinder head or block,
ENGINE

or warpe(j cylinder head or block

j
Cylinder head gasket defective. gasket surface.

NOISY HYDRAULIC

VALVE LIFTER

A noisy valve lifter can be located longer free to function properly.

by operating the engine at idle When dirt is found to be respon-

speed and placing a finger on the sible for lifter malfunction, remove

face of the valve spring retainer. If the lifter assembly and thoroughly

the lifter is not functioning prop- clean it. Recommended engine oil

erly, a shock will be felt when the and filter change intervals should be

valve seats. followed to minimize lifter prob-

Another method of identifying a lems caused by dirt.

noisy lifter is by the use of a piece Deposits of gum and varnish

of hose. With the engine operating cause similar conditions to exist

at idle speed, place one end of the which may result in lifter malfunc-

hose near the end of the valve stem tion. If these conditions are found

and the other end to the ear and to be present, the lifter should be

listen for a metallic noise. Repeat disassembled and cleaned in solvent

this procedure on each intake and to remove all traces of deposits.

exhaust valve until the noisy
lift- Air bubbles in the lubricating oil,

er(s) has been located. caused by an excessively high or

The most common causes of hy- low oil level, may likewise cause

draulic valve lifter troubles are dirt, lifter malfunction. A damaged oil

gum, varnish, carbon deposits, and pick up tube may allow air to be

air bubbles. drawn into the lubricating system.

Dirt in the lifter assembly can To check for the presence of air,

prevent the disc valve from seating, remove a valve rocker arm shaft

or it may become lodged between cover and note the condition of the

the plunger and body surfaces. In oil as it flows from the valve rocker

either case, the lifter becomes inop-
arm shaft assembly. Perform cor-

erative due to failure to
"pump-up,"

rective action as required to remove

or because the internal parts are no air from the lubricating oil.
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1-8 GROUP 1 -ENGINES AND EXHAUST SYSTEM

TUNE-UP

A tune-up is a systematic pro

cedure for testing various engine

components, and, if necessary,

bringing them within recommended

specifications to restore engine ef

ficiency and performance.

The Tune-Up Schedule (Table 1)

is applicable for either a minor or

major tune-up. A minor tune-up is

recommended each 6000 miles and

a major tune-up is recommended

each 12,000 miles.

The reference after each opera

tion refers to that part of the man

ual which describes, in detail, the

procedure to be followed. Perform

the operations in the sequence

listed.

TABLE 1 -Tune-Up Schedule

Operation

Perform on Recom

mended

ProcedureMinor Major

SPARK PLUGS

Clean, adjust, and test. X X
Part 2-1

ENGINE COMPRESSION

Take compression reading

of each cylinder. X

Part 1-1

INTAKE MANIFOLD

Check and tighten bolts. X* X
Part 1-2,
1-3

DRIVE BELTS

Check and adjust the ten

sion of all drive belts. X X

Part 2-3

BATTERY

Clean battery cables and
terminals. X

Part 9-1Tighten cable clamps. X

Grease battery terminals. X

Check battery state of

charge. X X

ELECTRICAL

Part 9-1

Check generator output. X

Check starter motor cur

rent draw. X

Check coil output. X

Part 2-1

Perform a primary circuit

resistance test. X

Perform a secondary circuit

continuity test.

t

X

DISTRIBUTOR

Check the condition of the

breaker points. X

Part 2-1

Replace the breaker points

and the condenser. X

Check and adjust breaker

arm spring tension. X

Lubricate the distributor

cam. Oil the lubricating
wick. Lubricate the dis

tributor bushing through

the oil cup. X

Operation

Perform on Recom

mended

ProcedureMinor Major

DISTRIBUTOR (Cont.)
Check and adjust point

dwell. X

Part 2-1

Check and adjust centrif

ugal advance. X

Check and adjust vacuum

advance. X

Clean distributor cap and

rotor. X X

FUEL SYSTEM

Clean fuel pump filter bowl. X X

Part 2-2

Replace fuel pump filter

bowl strainer. X

Check fuel pump pressure

and capacity. X

Clean carburetor fuel bowls

and adjust float setting. X

ADJUSTMENTS

Check and adjust ignition

timing. X X

Part 2-1

Check and adjust engine

idle speed. X X
Part 2-2

Adjust idle fuel mixture. X X

EXHAUST

Free the exhaust gas control

valve (352 engine). X X

Part 1-4

COOLING SYSTEM

! Inspect the radiator, hoses,
and engine for leaks. X

Part 2-3

Add rust inhibitor to radi

ator. X

*On 352 engine only.
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PART 1-1 -GENERAL ENGINE SERVICE 1-9

TESTS AND ADJUSTMENTS (ENGINE INSTALLED)

CAMSHAFT LOBE LIFT

1. Remove the valve rocker arm

shaft assembly and install a solid

tappet-type push rod in the push rod

bore of the camshaft lobe to be

checked.

2. Make sure the push rod is in

the lifter push rod cup, then install a

dial indicator in such a manner as to

have the actuating point of the indi

cator in the push rod socket and in

the same plane as the push rod move

ment (Fig. 1).

3. Rotate the crankshaft slowly in

the direction of rotation until the

lifter is on the base circle of the cam

shaft lobe. At this point, the push rod

will be in its lowest position. Zero the

dial indicator, then continue to rotate
the damper slowly until the push rod

is in the fully raised position. Com

pare the total lift recorded on the

indicator with specifications.

4. Continue to rotate the crank

shaft until the indicator reads zero.

This is a check on the accuracy of

the original indicator reading.

VALVE TIMING

The valve timing should be checked

when poor engine performance is

noted and all other checks, such as

carburetion, ignition timing, etc. fail

to locate the cause of the trouble.

Before the valve timing is checked,

check for a bent timing pointer.

Bring the No. 1 piston to T.D.C. on

the compression stroke and see if the

timing pointer is aligned with the

T.D.C. mark on the damper.

If the valve timing is not within

specifications, check the timing chain,

camshaft sprocket, crankshaft sprock

et, camshaft, and crankshaft in the

order of accessibility.

To check the valve timing with the

engine installed, proceed as follows:

1. Install a quadrant on the crank

shaft damper.

BE SURE TO PLACE

Indicator TIP IN CENTER

OF PUSH ROD SOCKET

1748-B

FIG. 1Camshaft Lobe LiftTypical

Remove the right valve rocker arm

shaft assembly and remove the No.

1 intake valve push rod (the second

push rod) and install a solid tappet-

type push rod in its place.

2. Make sure the push rod is in

the lifter push rod cup, then install

a dial indicator in such a manner as

to have the actuating point of the in

dicator in the push rod socket and in

the same plane as the push rod move

ment (Fig. 1).

3. Rotate the crankshaft slowly in

the direction of rotation until the

lifter is on the base circle of the cam

shaft lobe. At this point the push rod

will be in its lowest position. Zero

the dial indicator and continue rotat

ing the crankshaft slowly in the direc

tion of rotation until the dial indicator

registers the specified camshaft lobe

lift (Table 2).

4. Compare the crankshaft degrees

indicated on the quadrant with speci

fications (Table 2). After the valve

opening is checked, continue to ro

tate the damper to check the valve

closing.

VALVE CLEARANCE

A 0.060-inch shorter push rod

(color coded white) or a 0.060-inch

longer push rod (color coded yel

low) is available for service to pro

vide a means of compensating for

dimensional changes in the valve

mechanism. Valve stem to valve

rocker arm clearance should be

0.078-0.218 inch (352 engine) or

0.126-0.226 inch (430 engine) with

the hydraulic lifter completely col

lapsed. Repeated valve recondition

ing operations (valve and/or valve

seat refacing) will decrease this clear-

TABLE 2Valve Timing Specifications

Engine

Intake Valve Exhaust Valve

Opens Closes Opens Closes

Crankshaft

Degrees

(BTDC)

Camshaft

Lobe

Lift

(Inch)

Crankshaft

Degrees

(ABDC)

Camshaft

Lobe

Lift

(Inch)

Crankshaft

Degrees

(BBDC)

Camshaft

Lobe

Lift

(Inch)

Crankshaft

Degrees

(ATDC)

Camshaft

Lobe

Lift

(Inch)

352
22

0.002
68

0.005
68

0.002
22

0.005

430
22

0.002
68

0.005
63

0.002
27

0.005
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1883-A

Mb. 2Valve ClearanceTypical

ance to the point that if not com

pensated for, the hydraulic valve

lifter will cease to function.

The correct operating range of the

hydraulic valve lifter plunger must

be maintained because:

If the plunger travel is excessive,

the lifter pump-up time will be pro

longed resulting in excessive valve

train noise following engine start-up.

If the travel is insufficient to com

pensate for normal expansion of the

valve operating components, the

valve would not be permitted to seat

properly resulting in a rough engine

and/or premature valve failure.

To check the valve clearance:

1. Position the crankshaft as out

lined in Steps 2 and 3. Position the

hydraulic lifter compressor tool on

the rocker arm and slowly apply pres

sure to bleed down the hydraulic

lifter until the plunger is completely
bottomed (Fig. 2). Hold the lifter in

the fully collapsed position.

On a 352 engine, insert the clear

ance gauge (Fig. 2) between the

valve stem and the rocker arm of the

valve being checked.

On a 430 engine, insert a 0.126

inch feeler gauge between the valve

stem and the rocker arm of the valve

being checked.

If the first step of the gauge enters

(352 engine) or if the feeler gauge

enters (430 engine), a standard length

push rod may be used.

If the first step of the gauge does

not enter (352 engine) or if the feeler

gauge does not enter (430 engine) re

place the standard push rod with a

0.060-inch shorter push rod.

If the second step of the gauge

enters (352 engine) or if a 0.226-inch

feeler gauge enters (430 engine), the

operating range of the lifter is ex

cessive. This indicates that the incor

rect push rod has been installed or

severe wear has occurred at the push

rod ends, rocker arm, or valve stem.

In this case, it will be necessary to

determine the area of discrepancy
and the incorrect or defective part(s)
replaced.

If all the valve train components

except the push rod are within limits,
install a 0.060-inch longer push rod.

2. Rotate the crankshaft until

No. 1 piston is on T.D.C. at the end

of the compression stroke. With No.

1 piston on T.D.C, check the follow

ing valves:

No. 1 Intake No. 1 Exhaust

No. 3 Intake No. 4 Exhaust

No. 7 Intake No. 5 Exhaust

No. 8 Intake No. 8 Exhaust

3. Position No. 6 piston on T.D.C.

and check the following valves:

No. 2 Intake No. 2 Exhaust

No. 4 Intake No. 3 Exhaust

No. 5 Intake No. 6 Exhaust

No. 6 Intake No. 7 Exhaust

To replace a push rod, it will be

necessary to remove the valve rocker

arm shaft assembly.

Upon replacement of a valve push

rod and/or valve rocker arm shaft

assembly, the engine should not be

cranked or rotated until the hydraulic

lifters have had an opportunity to

leak down to their normal operating

position. The leak down rate can be

accelerated by using the tool shown in

Fig. 2 on the valve rocker arm, apply

pressure in a direction to collapse the

lifter.

MANIFOLD VACUUM TEST

A manifold vacuum test aids in

determining the condition of an en

gine and also helping to locate the

cause of poor engine performance.

To test manifold vacuum:

1. Operate the engine for a mini

mum of 30 minutes at 1200 rpm.

2. Install an accurate, sensitive

vacuum gauge on an intake manifold

vacuum line.

3. Operate the engine at recom

mended 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 leakage of the man

ifold, 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 to indi

cate that the trouble has been cor

rected. It is important, therefore,

that each cause of an abnormal read

ing be investigated and further tests

conducted where necessary in order

to arrive at the correct diagnosis of

the trouble.

Table 3 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.

COMPRESSION TEST

1. Be sure the battery is good.

Operate the engine for a minimum

of 30 minutes at 1200 rpm. Turn the

ignition switch off, then remove all

the spark plugs.

2. Set the primary throttle plates
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and the choke plate in the wide open

position.

3. Install a compression gauge in

No. 1 cylinder.

4. Crank the engine several times

and record the highest reading reg

istered. Note the number of compres
sion strokes required to obtain the

highest reading.

5. Repeat the test on each cylin

der, cranking the engine the same

number of times for each cylinder

as was required to obtain the highest

reading on No. 1 cylinder.

TEST CONCLUSIONS

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

equivalent of a tablespoon of heavy

TABLE 3Manifold Vacuum Gauge Readings

Gauge Reading Engine Condition

19-20 inches (352 engine).

17-18 inches (430 engine).

Normal.

Low and steady. Loss of power in all cylinders caused possibly

by late ignition or valve timing, or loss of

compression due to leakage around the piston

rings.

Very low. Manifold, carburetor, or cylinder head gasket

leak.

Needle fluctuates steadily as

speed increases.

A partial or complete loss of power in one or

more cylinders caused by a leaking valve, cyl

inder head or intake manifold gasket leak, a

defect in the ignition system, or a weak valve

spring.

Gradual drop in reading at
engine idle.

Excessive back pressure in the exhaust system.

Intermittent fluctuation. An occasional loss of power possibly caused

by a defect in the ignition system or a sticking

valve.

Slow fluctuation or drifting
of the needle.

Improper idle mixture adjustment, carburetor

or intake manifold gasket leak, or possibly

late valve timing.

oil into the combustion chamber, then

crank the engine to distribute the oil

and repeat the compression test. The

oil will temporarily seal leakage past

the rings. If approximately the same

reading is obtained, the rings are

satisfactory, but the valves are leak

ing. 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 in

dicates a sticking or stuck valve.

CLEANING, INSPECTION, AND RECONDITIONING

INTAKE MANIFOLD

Clean the manifolds in a suitable

solvent, then dry them with com

pressed air.

On the 352 engine, scrape all car

bon deposits from the center exhaust

passage below the carburetor heat

riser. This carbon acts as an insu

lator restricting the heating action of

the hot exhaust gases.

Inspect the manifold for cracks,

leaks, or other defects that would

make it unfit for further service. Re

place all studs that are stripped or

otherwise damaged. Remove all fil

ings and foreign matter thatmay have

entered the manifold as a result of

repairs.

On the 352 engine, check the baffle

plate on the underside of the mani

fold for looseness and be sure the

maze screen is in place. Clean off

any varnish accumulation.

EXHAUST MANIFOLD

Inspect the manifolds for cracks,

leaks, or other defects that would

make them unfit for further service.

On the right exhaust manifold of

the 352 engine, clean out the auto

matic choke air heat chamber (Fig.

3). Make sure the air inlet and outlet

holes are completely open and the

cover does not leak. Blow out the

AIR INLET'

1S09-A

FIG. 3Automatic Choke Air Heat Chamber352

Engine
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Runout Gauge

Holding
fixture' PUSH ROD

FIG. 4Push Rod RunoutTypical

1003-A

(D (3) CHECK DIAGONALLY

(|) CHECK ACROSS CENTER

FIG. 5Cylinder Head FlatnessTypical

73S-A

1729-A FIG. 6Valve Seat RunoutTypical

automatic choke air heat tube with

compressed air.

VALVE ROCKER ARM

SHAFT ASSEMBLY

Clean all the parts thoroughly.

Make sure that all oil passages are

open.

Check the clearance between each

rocker arm and the shaft by checking
the I.D. of the rocker arm bore and

the O.D. of the shaft. If the clear

ance between any rocker arm and the

shaft exceeds the wear limit, replace

the shaft and/or the rocker arm. In

spect the shaft and the rocker arm

bore for nicks, scratches, scores, or

scuffs. Dress up minor surface defects

with a hone.

Inspect the pad at the valve end

of the rocker arms for a grooved

radius. If the pad is grooved, replace

the rocker arm. Do not attempt to

true this surface by grinding.

Check for broken locating springs.

PUSH RODS

Check the ends of the push rods

for nicks, grooves, roughness, or ex

cessive wear.

The push rods can be visually

checked for straightness while they

are installed in the engine by rotating

them with the valve closed. They also

can be checked with a dial indicator

(Fig. 4). If the runout exceeds the

maximum limit at any point, discard

the rod. Do not attempt to straighten

push rods.

CYLINDER HEADS

CLEANING AND INSPECTION

With the valves installed to pro

tect the valve seats, remove deposits

from the combustion chambers (352

engine) and valve heads with a scraper

and a wire brush. Be careful not to

scratch the cylinder head gasket sur

face. After the valves are removed,

clean the valve guide bores with a

valve guide cleaning tool. Use clean

ing solvent to remove dirt, grease, and

other deposits.

Check the cylinder head for cracks,

and the gasket surface for burrs and

nicks. Replace the head if it is

cracked. Do not plane or grind more

than 0.010 inch from the cylinder

head gasket surface. Remove all burrs

or scratches with an oil stone.

CYLINDER HEAD FLATNESS

Check the flatness of the cylinder

head gasket surface (Fig. 5). Speci

fications for flatness are 0.006 inch

maximum overall, or 0.003 inch in

any 6 inches.

VALVE SEAT RUNOUT

Check the valve seat runout with

an accurate gauge (Fig. 6). Follow

the instructions of the gauge manu

facturer. The total runout should not

exceed the wear limit.

VALVE SEAT WIDTH

Measure the valve seat width (Fig.

7). The intake valve seat width limits

are 0.060-0.080 inch and the exhaust

valve seat width limits are 0.070-

0.090 inch.

REAMING VALVE GUIDES

If it becomes necessary to ream a

valve guide (Fig. 8) to install a valve

with an oversize stem, a reaming kit

is available which contains the fol

lowing reamer and pilot combina

tions: a 0.003-inch O.S. reamer with

a standard 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.
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1736-A

FIG. 7 -Valve SeatWidth-Typical
1737-A

FIG. 8Reaming Valve GuidesTypical

TO REMOVE STOCK FROM TOP

OF SEAT, USE
60"

WHEEL

TO REMOVE STOCK FROM

BOTTOM OF SEAT,
USE

30*

WHEEL

TO REMOVE STOCK FROM

BOTTOM OF EXHAUST

SEAT, USE
30

WHEEL

EXHAUST-352 AND 430 ENGINES

AND INTAKE-430 ENGINE

1882-A FIG. 10-lntake Valve Seat Refacing-352 Engi

TO REMOVE STOCK FROM TOP OF

INTAKE SEAT, USE
15

WHEEL

TO REMOVE STOCK FROM TOP OF

EXHAUST SEAT, USE
60

WHEEL

15

OR
60

JSt 1
1738-A

ne

FIG. 9Valve Seat RefacingExhaust 352 and

430 and Intake 430

When going from a standard size

valve to an oversize valve, always

use the reamers in sequence. Always

reface the valve seat after the valve

guide has been reamed.

REFACING VALVE SEATS

Refacing of the valve seats should

be closely co-ordinated with the re

facing of the valve face so the fin

ished 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 exhaust valve seats of

both engines and the intake valve

seats of the 430 engine to a true
45

angle (Fig. 9). Grind the intake valve

seat of the 352 engine to a true
30

angle (Fig. 10). Remove only enough

stock to clean up pits, grooves, or to

correct the valve seat runout. After

the seat has been refaced, measure

the seat width (Fig. 7). Narrow the

seat, if necessary to bring it within

limits.

If the valve seat width exceeds

the maximum limits, remove enough

stock from the top edge and/or

bottom edge of the seat to reduce

the width to specifications (Fig. 9

or 10).

On the exhaust valve seats of both

engines and the intake valve seats

of the 430 engine, use a
30

angle

grinding wheel to remove stock from

the bottom of the seats (raise the

seats) and use a
60

angle wheel to

remove stock from the top of the

seats (lower the seats).

On the intake valve seats of the

352 engine, use a
15

angle grinding
wheel to remove stock from the top
of the seats (lower the seats).

The finished valve seat should

contact the approximate center of

the valve face. To determine where

the valve seat contacts the face, 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 contact is satisfac

tory. If the blue is transferred to

the top edge of the valve face,
lower the valve seat. If the blue is

transferred to the bottom edge of

the valve face, raise the valve seat.

After refacing the valve seat, it

is good practice to lightly lap in the

valve with a medium grade lapping
compound. Remove all the com

pound from the valve and seat after

the lapping operation.

VALVES

CLEANING AND INSPECTION

Remove all deposits from the

valve with a fine wire brush or buff

ing wheel. The critical inspection
points and tolerances of the valves

are illustrated in Fig. 11.
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MAXIMUM VALVE

FACE RUNOUT

0.002

Model TV-2 Runout Gauge

,REFER TO SPECIFICATIONS

FOR CORRECT DIAMETER

CHECK FOR BENT STEM

DO NOT REMOVE MORE THAN 0.010 INCH

45

EXHAUST -352 AND 430 ENGINES
45*

INTAKE-430 ENGINE
30*

INTAKE-352 ENGINE
1739-B

MS. 11Critical Valve Tolerances

1015-A

FIG. 12Valve Face Runout

VALVE SPRING PRESSURE

Check the spring for proper pres

sure (Fig. 14). Do not remove the

damper spring from the 430 engine

when checking the pressure. Weak

valve springs cause poor engine per

formance; therefore, if the pressure

of any spring approaches the wear

limit, replace the spring.

VALVE SQUARENESS

1740-A

FIG. 13Typical Valve Stem Clearance

Inspect the valve face and the

edge of the valve head for pits,

grooves, scores, or other defects.

Inspect the stem for a bent condi

tion and the end of the stem for

grooves or scores. Check the valve

head for signs of burning or ero

sion, warpage, and cracking. De

fects, such as minor pits, grooves,

etc. may be removed. Discard

valves that are severely damaged.

Inspect the valve springs, valve

spring retainers, locks, and sleeves

for defects. Discard any defective

parts.

VALVE FACE RUNOUT

Check the valve face runout (Fig.

12). The wear limit is 0.002 inch

total indicator reading.

VALVE STEM CLEARANCE

Check the valve stem to valve

guide clearance of each valve in its

respective valve guide with the tool

shown in Fig. 13 or hs equivalent

Install the tool on the valve stem

until fully seated and tighten the set

screw, then permit the valve to drop

away from its seat until the tool

contacts the upper surface of the

valve guide. Position a dial indicator

with a flat tip against the center

portion of the spherical section of

the tool at approximately
90

to the

valve stem. Move the tool back and

forth on a plane that parallels nor

mal rocker arm action and take the

indicator reading without lifting the

tool from the valve guide upper sur

face. Divide the indicator reading

by 2 (division factor of the tool) to

obtain the actual stem clearance. If

the clearance exceeds the wear

limit, try a new valve.

Check each spring for squareness

using a steel square and a surface

plate (Fig. 15). Stand the spring and

square on aid on the surface plate.

Slide the spring up to the square.

Revolve the spring slowly and ob

serve the space between the top coil

of the spring and the square. If the

spring is out of square more than

1/16 inch, replace it.

REFACM6 VALVES

The vahre refacing 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 wiD have a good compression

tight fit. Be sure that the refacer

grinding wheels are properly dressed.

If the valve face runout is exces

sive and/or to remove pits and

grooves, reface the exhaust valves

of both engines and the intake valves

of the 430 engine to a true
45

angle. Reface the intake valves of

the 352 engine to a true
30

angle.

Remove only enough stock to correct
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Valve

Spring Teste

i

PRESSURE

READING

FIG. 14-Valve Spring Pres

NOT MORE

THAN W

1017-A 1019-B

sure Hll. 15Valve Spring SquarenessTypical

the runout or to clean up the pits

and grooves. If the edge of the valve

head is less than 1/32 inch after

grinding, replace the valve as the

valve will run too hot in the engine.

Remove all grooves or score

marks from the end of the valve

stem, then chamfer as necessary.

Do not remove more than 0.010

inch from the stem.

After refacing the valves, it is

good practice to lightly lap in the

valves with a medium grade lapping
compound to match the seats. Be
sure- to remove all the compound

from the valve and seat after the

lapping operation.

SELECT FITTING VALVES

If the valve stem to valve guide

clearance 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. Always reface the valve seat

after the valve guide has been reamed.

HYDRAULIC VALVE LIFTERS

The lifter assemblies should be

kept in proper sequence so that they

can be installed in their original

position. Inspect and test each lifter

separately so as not to intermix the

internal parts. If any part of the

lifter assembly needs replacing, re

place the entire assembly.

CAMSHAFT AND BEARINGS

Clean the camshaft in solvent and

clean solvent and wipe them with a

clean, lint free cloth.

Inspect the parts and discard the

entire lifter assembly if any part

shows signs of pitting, scoring, gall

ing, or evidence of non-rotation.

Also, replace the entire assembly if

the plunger is not free in the body.

The plunger should drop to the bot

tom of the body by its own weight.

Assemble the lifter assembly and

check the assembly for freeness of

operation by pressing down on the

push rod cup. Also, the lifter as

semblies can be tested with a hy
draulic valve lifter tester to test the

leak down rate. The leak down rate

specification is 8-45 seconds. Follow

the instructions of the test unit man

ufacturer.

ROCKER ARM TO VALVE CLEARANCE

If the valve and/or valve seat

have been refaced, it will be neces

sary to check the clearance between

the rocker arm pad and the valve

stem with the valve train assembly
installed in the engine (Page 1-9).

TIMING CHAIN

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. It is recommended

CLEANING AND INSPECTION

Thoroughly clean all the parts in

that all the components be replaced

if any one item needs replacement.

wipe dry. Inspect the camshaft lobes

for pitting, scoring, and signs of ab

normal wear. Lobe wear character

istics may result in pitting in the

general area of the nose portion of

the lobe (Fig. 16). 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.

Check the camshaft journal to

bearing clearances by measuring the

diameter of the journals and the

I.D. of the bearings. If the clearance
exceeds the wear limit, the cam

shaft journals should be refinished

for undersized bearings or the cam

shaft replaced, and/or the bearings
should be replaced. Bearings are

available prefinished to size for
standard and 0.015-inch undersize

journal diameters.

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.

CRANKSHAFT

CLEANING AND INSPECTION

Handle the crankshaft with care

to avoid possible fractures or dam
age to the finished surfaces. Clean
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A VS B = VERTICAL TAPER

C VS D = HORIZONTAL TAPER

A VS C AND B VS D = OUT OF ROUND

CHECK FOR OUT-OF-ROUND AT EACH END OF JOURNAL

r.' 1028-A

FIG. 17 "-Crankshaft Journal Measurements

1 749-A

FIG. 16Camshaft Lobe Lift

the crankshaft with solvent, then

blow out all oil passages with com

pressed air.

Inspect main and connecting rod

journals for cracks, scratches,

grooves, or scores. Dress minor im

perfections with an oilstone. Refin

ish severely marred journals.

Measure the diameter of each

journal in at least four places to de

termine out-of-round, taper, or un

dersize condition (Fig. 17).

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 un

dersize bearing. If the journal will

not "clean
up"

to give the proper

clearance with the maximum under

size bearing available, replace the

crankshaft.

Always reproduce the same jour

nal shoulder radius that existed

originally. Too small a radius will

result in fatigue failure of the crank

shaft. Too large a radius will result

in bearing failure due to radius ride

of the bearing.

After refinishing the journals,

chamfer the oil holes, then polish

the journal with a No. 320 grit

polishing cloth and engine oil.

Crocus cloth may be used also as a

polishing agent.

CONNECTING RODS

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 bear

ing wear can be caused by either a

bent connecting rod, an improperly
machined 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 pis

ton, rings, and connecting rod as

sembly and may be the cause of

excessive oil consumption.

CLEANING AND INSPECTION

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 recom

mended limits and/or if the con

necting rod is fractured, it should

be replaced.

On a 352 engine, check the piston

pin to connecting rod bushing clear

ance. Replace the connecting rod if

the bushing is so worn that it cannot

be reamed or honed for an oversize

pin.

On a 430 engine, check the I. D.

of the connecting rod piston pin bore

and the O. D. of the piston pin. Re

place the connecting rod if the pin

bore is not within specifications. Re

place the piston and pin if the pin

is not within specifications. To check

the interference fit of the pin in the

connecting rod, refer to Part 1-3.

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 instruc

tions of the fixture manufacturer. If

the bend and/or twist is excessive,

the connecting rod should be

straightened or replaced.

PISTONS, PINS, AND RINGS

CLEANING AND INSPECTION

Remove deposits from the piston

surfaces and from the underside of

the piston head. Clean gum or var

nish 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. 18). Make sure the oil

ring slots (or holes) are clean.

Carefully inspect the pistons for

fractures at the ring lands, skirts,

and pin bosses, and for scuffed,

rough, or scored skirts. If the lower

inner portion of the ring grooves

have high steps, replace the piston.
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Tool-RC-500

FIG. 18Cleaning Ring GroovesTypical

The step will interfere with ring
operation and cause excessive ring

side clearance.

Spongy, eroded areas near the

edge of the top of the piston are

usually caused by detonation, or

pre-ignition. A shiny surface on the

thrust surface of the piston, offset

from the centerline between the pis

ton pin holes, can be caused by a

bent connecting rod. Replace pis

tons that show signs of excessive

wear, wavy ring lands, fractures,

and /or damage from detonation or

pre-ignition.

Check the piston to cylinder bore

clearance with a tension scale and

ribbon and the ring side clearance

following the recommended pro

cedures.

Replace piston pins showing signs

of fracture or etching and/or wear.

On a 352 engine, check the piston

pin fit in the piston and rod bushing.

To check the pin fit in the con

necting rod of a 430 engine, refer

to Part 1-3.

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.

FITTING PISTONS

Pistons are available for service

in standard sizes and 0.003, 0.020,

0.030, 0.040, and 0.060-inch over

size. Standard size pistons are divided

into two sizes and are identified by

a daub of red or blue paint. Refer to

the specification section for the avail

able sizes.

The piston and cylinder block

should be at room temperature

(70F) when the piston fit is

checked. After any refinishing
op-

1741-A

FIG. 19-Checking
eration, allow the cylinder bore to

cool before the piston fit is checked.

Calculate the size piston to be

used by taking a cylinder bore check

(Fig. 25), then select the proper size

piston to provide the desired clear

ance.

Make sure the piston and cylinder

bore are clean and dry. Attach a

tension scale to the end of a feeler

gauge ribbon that is free of dents

or burrs. The feeler ribbon should be

Vi inch wide and of one of the thick

nesses listed in Table 4.

Position the ribbon in the cyl

inder 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

cylinder block and the piston pin

is parallel to the crankshaft axis.

Hold the piston and slowly pull

the scale in a straight line with the

ribbon, noting the pull required to

remove the feeler ribbon (Fig. 19).

The piston to cylinder bore clearance

should be from 0.0011-0.0029 inch.

The wear limit is 0.005 inch.

In Table 4, the diagonal lines rep
resent feeler ribbons of various thick

nesses, the horizontal lines represent

the pounds pull, and the vertical lines

represent the clearances. To deter

mine the clearance, locate the line

representing the pounds pull required

to remove the feeler ribbon from the

cylinder bore. Follow the horizontal

Piston FitTypical

line to the right until it intersects the

diagonal line representing the feeler

ribbon. Read down the vertical line

for the clearance.

Example 1. If a 0.0015-inch feeler

ribbon is used and it takes approxi

mately AVa pounds pull to remove

the feeler ribbon, the clearance is ap
proximately 0.0008 inch. This is de

termined by locating the pounds pull

{AVa) in Table 4 and following the

line to the right until it intersects

with the diagonal line representing
the 0.0015-inch feeler ribbon. Read

down the vertical line for the clear

ance (approximately 0.0008 inch).

Example 2. If a 0.003-inch feeler

ribbon is used and it takes approxi

mately 9 pounds pull to remove the

ribbon, the resultant clearance is ap

proximately 0.0015 inch.

Example 3. 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.

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 piston has been fitted,
mark it for assembly in the cylinder

to which it was fitted.
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TABLE 4--Piston Clearance
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If the taper and out-of-round con

ditions of the cylinder bore are with

in limits, new piston rings will give

satisfactory service provided the pis

ton clearance in the cylinder bore is

within limits. If the new rings are to

be installed in a used cylinder that

has not been refinished, remove the

cylinder wall
"glaze."

Select the proper ring set for the

size piston to be used. The rings

must be checked for proper gap in

the cylinder bore and for the proper

side clearance in the piston grooves.

First, check each ring for proper gap

as follows:

Position the ring in the cylinder

bore in which it is going to be used.

Push the ring down into the cylinder

bore area where normal ring wear is

not encountered. Use the head of a

piston to position the ring so that the

ring is square with the cylinder wall.

Use caution to avoid damage to the

ring or cylinder bore. Measure the

gap between the ends of the ring

with a feeler gauge (Fig. 20).

If the gap is less than the recom

mended lower limit, try another ring

set.

FITTING PISTON PINS

The piston pin fit should be a light

thumb press fit at normal tempera

ture (70F). Standard piston pins are

coded green.

Pins of 0.001 -inch oversize (color

coded blue) and 0.002-inch oversize

(color coded yellow) are available for

the 352 engine.

Oversize piston pins are not avail

able for the 430 engine. Piston and

pins are serviced only as an assembly

on this engine.

On a 352 engine, if the pin hole

in the piston must be reamed, use an

expansion-type piloted reamer. Place

the reamer in a vise and revolve the

piston around the reamer. Set the

reamer to the size of the pin bore,

then expand the reamer slightly and

trial ream the pin bore. Take a light

cut. Use a pilot sleeve of the nearest

size to maintain alignment of the

bores. Check the hole size, using the

new piston pin. If the bore is small,

expand the reamer slightly and make

another cut. Repeat the procedure

until the proper fit is obtained.

Check the piston pin for fit in the

respective rod bushing. If necessary,

ream or hone the bushing to fit the

pin.

MAIN AND CONNECTING

ROD BEARINGS

CLEANING AND INSPECTION

Clean the bearing inserts and caps

thoroughly. Inspect each bearing
carefully. Bearings that have a

scored, chipped, or worn surface

should be replaced. Typical ex

amples of bearing failure and their
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1043-B

FIG. 20 Piston Ring GapTypical

causes are shown in Fig. 21. Check

the clearance of bearings that ap

pear to be satisfactory with Plasti

gage. Fit new bearings following the

recommended procedure.

BEARING REPLACEMENT

The main and connecting rod

bearing inserts are selective fit and

do not require reaming to size upon

installation. Do not file or lap bear

ing caps or use shims to obtain the

proper bearing clearance.

Selective fit bearings are available

for service in standard sizes only.

Standard bearings are divided into

two sizes and are identified by a

daub of red or blue paint. Red

marked bearings increase the clear

ance; blue marked bearings decrease

the clearance. Undersized bearings,
which are not selective fit, are avail

able for use on journals that have

been refinished.

Normally, bearing journals wear

evenly and are not out-of-round.

However, if a bearing is being fitted

to an out-of-round journal, be sure

to fit the bearing to the maximum

diameter of the journal. If the bear

ing is fitted to the minimum diam

eter with minimum clearance, inter

ference may result, causing an early

failure. It is not recommended that

bearings be fitted to a crankshaft

journal which exceeds the maximum

out - of -

round specifications. 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.

When checking the width of the

Plastigage, check at the widest point

in order to get the minimum clear

ance. Check at the narrowest point

in order to get the maximum clear

ance. The difference between the

two readings is the taper.

DIRT IMBEDDED

SCRATCHES INTO BEARING MATERIAL

SCRATCHED BT DIRT

OVERLAY WJPED OUT

LACK OF OIL

BRIGHT (POLISHED) SECTIONS

IMPROPER SEATING

15VERLAY GONE

FROM ENTIRE SURFACE

TAPERED JOURNAL

FIG. 21 Typical Bearing Failures

RADIUS RIDE

RADIUS RIDE

CRATERS OR POCKETS

FATIGUE FAILURE 1030-A
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PLACE PLASTIGAGE FULL WIDTH

OF JOURNAL ABOUT

Va INCH OFF CENTER

CHECK WIDTH OF PLASTIGAGE

0 002 CLEARANCE PLACE Plastigage FULL WIDTH OF

JOURNAL ABOUT Va INCH

OFF CENTER
CHECK WIDTH OF Plastigage

INSTALLING PLASTIGAGE MEASURING PLASTIGAGE

1031-A

Mb. ZZ Installing and Measuring Plastigage

Engine on Work Stand

0.0015"

CLEARANCE

MEASURING Plastigage

INSTALLING Plastigage

1558-B

1049-8

Z4Typical Flywheel Face Runout

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 de

sired limits, refinish the crankshaft

journal, then install undersize bear

ings.

Do not get foreign matter under

the inserts. In time the foreign mat

ter may distort the bearing and

cause bearing failure.

Main Bearings. The following pro

cedure is for the engine installed in

the chassis with the crankshaft not

removed. If the engine is on a work

stand, omit step 1 and follow steps

2-5. In step 3, if the engine is on a

work stand, it is not necessary to

support the crankshaft because the

engine will be inverted. Also in step

3 place the Plastigage on the crank

shaft journal (Fig. 22) instead of on

the bearing surface if the engine is

on a work stand.

1. 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. Insert the upper bear

ing removal tool (tool 6331) in the

oil hole in the crankshaft Rotate

the crankshaft in the direction of

engine rotation to force the bearing
out of the block.

2. To install the upper main bear

ing, place the plain end of the

bearing over the shaft on the lock

ing tang side of the block. Using
tool 6331 in the oil hole in the

crankshaft, rotate the crankshaft in

the opposite direction of engine

rotation until the bearing seats itself.

Remove the tool. Replace the cap

bearing. Clean the crankshaft

journal and bearings.

3. Support the crankshaft so its

FIG. 23 Installing and Measuring Plastigage

Engine in Chassis

weight will not compress the Plasti

gage and provide an erroneous read

ing. Position a small jack so it will

bear against the counterweight ad

joining the bearing which is being
checked. Place a piece of Plastigage

on the bearing surface the full width

of the bearing cap and about V*

inch off center (Fig. 23). Install the

cap and tighten the bolts to specifi

cations. Do not turn the crankshaft

while the Plastigage is in place. Re

move the cap, then using the Plasti

gage scale, check the width of the

Plastigage.

4. After the bearing has been

checked and found to be satisfac

tory, apply a light coat of engine

oil to the journal and bearings, then

install the bearing cap. Tighten the

cap bolts to specifications.

5. If the rear main bearing is re

placed, replace the lower oil seal

in the rear main bearing cap and the

side seals. The upper oil seal (in the

block) cannot be replaced with the

crankshaft installed.

Connecting Rod Bearings.

1. Install the new bearings in the

connecting rod and cap. Pull the

connecting rod assembly down

firmly on the crankshaft journal.

Place a piece of Plastigage on the

lower bearing surface, the full width

of the cap and about V* inch off

center. Install the cap and tighten
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CENTERLINE OF ENGINE

A-AT RIGHT ANGLE

TO CENTERLINE

OF ENGINE

B"
PARALLEL TO

CENTERLINE OF

ENGINE

1. OUT-OF-ROUND = DIFFERENCE BETWEEN A AND B

2. TAPER = DIFFERENCE BETWEEN THE A MEASUREMENT AT TOP OF

CYLINDER BORE AND THE A MEASUREMENT AT BOTTOM

OF CYLINDER BORE 1039-A

FIG. 25Cylinder Bore Out-Of-Round and Taper

the connecting rod nuts to specifi

cations. Do not turn the crankshaft

while the Plastigage is in place.

2. Remove the cap, then using

the Plastigage scale check the width

of the Plastigage.

After the bearing clearance has

been checked and found to be satis

factory, apply a light coat of engine

oil to the journal and bearings, then

install the connecting rod cap.

3. Repeat the procedure for the

remaining connecting rods that re

quire new bearings.

FLYWHEELMANUAL-SHIFT

TRANSMISSIONS

INSPECTION

Inspect the flywheel for cracks,

heat check, or other defects that

would make it unfit for further serv

ice. 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. 24). Turn the

flywheel making sure that it is full

forward or rearward so that crank

shaft 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 fly
wheel and the face of the crankshaft

mounting flange. If no burrs exist,

check the runout of the crankshaft

mounting flange. Replace the fly
wheel or machine the crankshaft

flywheel face if the mounting flange

runout is excessive.

RING GEAR REPLACEMENT

Heat the defective ring gear with

a blow torch on the engine side of

the gear, then knock it off the fly
wheel. 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 por

tion of the gear to a temperature

higher than 500F. If this limit is

exceeded, the temper will be re

moved from the ring gear teeth.

CYLINDER BLOCK

During the disassembly of the

cylinder block for engine overhaul,

closely inspect the wear pattern on

all parts to help diagnose the cause

of wear.

CLEANING AND INSPECTION

Thoroughly clean the block in

solvent. Remove old gasket material

from all machined surfaces. Remove

all pipe plugs which seal oil pas

sages, then clean out all the pas

sages. Blow out all passages, bolt

holes, etc. with compressed air.

Make sure the threads in the cyl

inder head bolt holes are clean. Dirt

in the threads may cause binding

and result in a false torque reading.

Use a tap to true-up threads and to

remove any deposits.

After the block has been

thoroughly cleaned, make a check

for cracks. Minute cracks not visible

to the naked eye may be detected

by coating the suspected area with

a mixture of 25% kerosene and 75%

light motor oil. Wipe the part dry
and immediately apply a coating of

zinc oxide dissolved in wood alcohol.

If cracks are present, the coating

will become discolored at the de

fective area. Replace the block if

it is cracked.

Check all machined gasket sur

faces for burrs, nicks, scratches,

and scores. Remove minor imperfec

tions with an oil stone. Check the

flatness of the cylinder block gasket

surface following the procedure and

specifications recommended for the

cylinder head.

Replace all expansion-type plugs

that show evidence of leakage.

Inspect the cylinder walls for

scoring, roughness, or other signs

of wear. Check the cylinder bore for

out-of-round and taper. Measure

the bore with an accurate gauge

following the instructions of the

manufacturer. Measure the diam

eter of each cylinder bore at the top,

middle, and bottom with the gauge

placed at right angles and parallel

to the centerline of the engine (Fig.

25).

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

imperfections by honing the cyl

inder walls and installing new serv

ice piston rings providing the piston

clearance is within limits. Use the

finest grade of honing stone for this

operation.

REFINISHING CYLINDER WALLS

Honing is recommended for re

finishing cylinder walls only when

the walls have minor imperfections,
such as light scuffs, scratches, etc.

The grade of hone to be used is

determined by the amount of metal

to be removed. Follow the instruc

tions of the hone manufacturer. If
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coarse stones are used to start the

honing operation, leave enough ma

terial so that all hone marks can be

removed with the finishing hone

which is used to obtain the proper

piston clearance.

Cylinder walls that are severely

marred and/or worn beyond the

specified limits should be refinished.

Before any cylinder is refinished, all

main bearing caps must be in place

and tightened to the proper torque

so that the crankshaft bearing bores

will not become distorted from the

refinishing operation.

Refinish only the cylinder or cyl

inders that require it. All pistons are

the same weight, both standard and

oversize; therefore, various sized pis

tons can be intermixed without upset

ting engine balance.

Refinish the cylinder with the most

wear first to determine the maximum

oversize. If the cylinder will not clean

up when refinished for the maximum

oversize piston recommended, replace

the block.

Refinish the cylinder to within ap

proximately 0.0015 inch of the re

quired oversize diameter. This will

allow enough stock for the final step

of honing so the correct surface finish

and pattern are obtained. Use clear

sharp hones of No. 220-280 grit for

this operation.

For the proper use of the re

finishing equipment follow the in

structions of the manufacturer. Only

experienced personnel should be al

lowed to perform this work.

After the final operation in either

of the two refinishing methods de

scribed and prior to checking the

piston fit, thoroughly wash the cyl

inder walls with solvent to remove all

abrasive particles, then thoroughly

dry the walls. Check the piston fit.

Mark the pistons to correspond to

the cylinders in which they are to be

installed. When the refinishing of all

cylinders that require it has been

completed and all pistons fitted, thor

oughly clean the entire block to re

move all particles from the bearing

bores, oil passages, cylinder head bolt

holes, etc. Coat the cylinder walls

with oil.

OIL PAN AND OIL PUMP

(AND VACUUM BOOSTER

430 ENGINE)

OIL PAN AND OIL PUMP

OIL PAN

Scrape any dirt or metal particles

from the inside of the pan. Scrape

all old gasket material from the gas

ket surface. Wash the pan in a sol

vent and dry it thoroughly. Be sure

all foreign matter is removed from

below the baffle plate.

Check the pan for cracks, holes,

damaged drain plug threads, a loose

baffle, and a nicked or warped gas

ket surface.

Repair any damage, or replace

the pan if repairs can not be made.

OIL PUMP

Cleaning. Wash all parts in a sol

vent and dry them thoroughly. Use

a brush to clean the inside of the

pump housing and the pressure re

lief valve chamber. Be sure all dirt

and chips are removed.

Clean the vacuum pump housing,

rotor, and vanes (430 engine).

Inspection. Check the inside of the

pump housing and the outer race and

rotor for damage or excessive wear.

Check the mating surface of the

pump cover for wear. If the cover

mating surface is worn, scored, or

grooved, replace the cover.

Measure the outer race to hous

ing clearance (Fig. 26).

With the rotor assembly installed

in the housing, place a straight edge

over the rotor assembly and the hous

ing. Measure the clearance between

the straight edge and the rotor and

outer race (Fig. 27).

The outer race, shaft and rotor

are replaceable only as an assembly.

Check the drive shaft to housing

bearing clearance by measuring the

O.D. of the shaft and the I.D. 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.

On a 430 engine pump, inspect all

the vacuum pump parts for damage.

Replace the complete vacuum pump

if any part is damaged.

Straight Edge

1742-A

Feeler Gauge

1743-A

FIG. 26Outer Race to Housing Clearance FIG. 27-Rotor End Play
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DESCRIPTION

The Thunderbird 352 Special V-8

engine (Figs. 1 and 2) has a 4.00-inch

bore and a 3.50-inch stroke and a

total piston displacement of 352 cubic

inches. It has a compression ratio of

9.6:1. The patent plate symbol for the

engine is
"H."

MANIFOLDS

The intake manifold, which also

serves as the valve push rod cham

ber cover, contains a passage

through the center section and

under the carburetor, through which

hot exhaust gases are directed to

assist in vaporizing the incoming
fuel charge (Fig. 3). The exhaust

gases are directed into the intake

manifold by a thermostatically con

trolled exhaust valve (Fig. 4). The

valve is located at the outlet of the

right exhaust manifold. When the

valve is closed or in the "heat
on"

position, part of the exhaust gases

are directed from the right exhaust

manifold, through the heat riser

passage, to the left exhaust mani

fold. When the valve opens "heat
off,"

more of the exhaust gases from

the right manifold are permitted to

flow directly out the exhaust system

in the normal manner.

The intake manifold has two sets

of fuel passages, each with its own

separate inlet connection to the car

buretor (Fig. 5). The right side of

the carburetor feeds Nos. 1, 4, 6,

and 7 cylinders and the left side

feeds Nos. 2, 3, 5, and 8 cylinders.

The distributor is mounted at the

left front of the intake manifold.

CYLINDER HEADS

The cylinder head assemblies con-

1722-A

FIG. 1Thunderbird 352 Special V-8 Engine

tain the valves and the valve rocker

arm shaft assembly. The combus

tion chambers are cast in the head.

Valve guides are an integral part of

the head. The valves are arranged

from front to rear on both banks

E-I-E-I-I-E-I-E (Fig. 6).

CYLINDER BLOCK

The cylinders are numbered from

front to rear on the right bank 1, 2,

3, and 4 and on the left bank 5, 6,

7, and 8. The firing order is 1-5-4-

2-6-3-7-8.

The oil pump, mounted inside the

oil pan at the front, is driven by the

distributor through an intermediate

drive shaft.

The crankshaft is supported by
five insert type main bearings.

Crankshaft end thrust is controlled

by the flanges of the No. 3 main

bearing.

The pistons have two compres

sion rings and one oil control ring.

The top compression ring is

chrome-plated and the lower com

pression ring is phosphated-coated.

The oil control ring assembly
con-
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1723-A

FIG. 2 Sectional View of Thunderbird 352 Special V-8 Engine
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OPEN (HEAT OFF)

10O1-A

FIG. 4Exhaust Gas Control Valve

l-A

FIG. 3Intake Manifold Exhaust Gas Passages

1724-A

Flu. 0Valve Port Arrangement

1512-A

FIG. 5-lntake Manifold Fuel Passages

sists of a serrated spring and two

chrome-plated steel rails.

VALVE TRAIN

The intake and exhaust valve as

semblies are the rotating-type which

rotate each time the valve opens

and closes.

The push rods are solid steel with

oil cushioned sockets. Inasmuch as

there is no valve lash adjustment

with hydraulic valve lifters, the

valve rocker arms do not have ad

justing screws.

The camshaft is supported by five

insert-type bearings pressed into the

block. It is driven by a sprocket and

timing chain in mesh with a

sprocket on the crankshaft. Cam

shaft end play is controlled by a

thrust button and spring located be

tween the camshaft sprocket bolt

and the cylinder front cover. An ec

centric, bolted to the front end of

the camshaft, operates the fuel

pump.

Hydraulic valve lifters are used

which provide zero valve lash and

minimize valve train noise. The

operation and parts identification of

the hydraulic valve lifters are shown

in Fig. 7. When the valve is closed,

the lifter assembly is on the base

circle of the camshaft lobe and the

valve push rod is in its lowest posi

tion. With the lifter assembly in this

position, the plunger spring expands

forcing the plunger upward. This

action is transmitted to the valve

rocker arm via the valve push rod

until there is solid contact betweer

the valve and the valve end of the

valve rocker arm (zero valve lash).

In this position, the oil hole in the

lifter and plunger is indexed with

the lifter oil gallery and oil is forced

under pressure into the plunger.

This creates a pressure differential

above and below the valve disc. The

high pressure above the valve disc
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VALVE OPEN

LIFTER BODY

PUSH ROD CUP

PLUNGER

PLUNGER SPRING

VALVE CLOSED

Mfl }

DISC VALVE

DISC VALVE

SPRING

**&>
-*jp

BASE CIRCLE

FIG. 7Typical Hydraulic Valve Lifter Operation

forces the valve disc open and the

oil fills the area below the plunger

equalizing the pressure on each side

of the valve disc.

Whenever clearance between the

valve and the valve rocker arm

tends to be present, the plunger

spring expands pushing the plunger

until there is solid contact between

all parts of the valve train mech

anism.

As tht camshaft rotates (valve

opening) the valve lifter is raised

and the sudden increase in oil pres

sure below the plunger forces the

valve disc closed and the lifter be

comes a hydraulic ram. During this

period a slight leakage of oil from

below the plunger occurs. As the

high point on the camshaft lobe ro

tates past the lifter, the push rod

forces the valve lifter down and re

seats the valve. The pressure on the

oil below the plunger is relieved and

the valve disc opens so that the

chamber can again be filled. This

cycle is repeated for each revolution

of the camshaft.

LUBRICATION SYSTEM

Oil from the oil pan sump, lo

cated in the front of the oil pan, is

forced through the pressure-type lu

brication system (Fig. 8) by a rotor-

type oil pump. A spring loaded re

lief valve in the pump limits the

maximum pressure of the system.

Oil relieved by the valve is directed

back to the intake side of the pump.

All the oil discharged by the

pump passes through a full flow-

type filter before it enters the en

gine. The filter is mounted in a

vertical position at the lower left

front of the engine. A relief valve

in the filter permits oil to bypass

the filter if the element becomes

clogged.

1717-B

From the filter, the oil flows into

the main oil gallery which is located

in the center of the valve push rod

chamber floor. The oil gallery sup

plies oil to each individual camshaft

bearing, through drilled passages in

the block. Passages are drilled from

each camshaft bearing to each main

bearing. Number 1 camshaft bear

ing feeds No. 1 main bearing, and

No. 2 camshaft bearing feeds No. 2

main bearing, etc. The oil then

flows through notches or grooves in

the main bearings to lubricate the

crankshaft journals. A jiggle pin in

the main oil gallery front plug allows

any air that may be trapped in the

oil to escape. The timing chain and

sprockets are splash lubricated by
oil from the jiggle pin.

The crankshaft is drilled from the

main bearings to the connecting rod

bearings. The oil flow is as follows:

Forel Publishing Company, LLC
Woodbridge, VA 22192

www.ForelPublishing.com



PART 1-2 -THUNDERBIRD 352 SPECIAL V-8 1-27

1514-A

FIG. 8Lubrication System

i

/

i

FIG. 10Crankcase Ventilation System

NO. 2 SUPPORT, LEFT HEAD

NO. 4 SUPPORT, RIGHT HEAD

CYLINDER HEAD

BOLT BORE

FROM NO. 2

CAMSHAFT

BEARING

TO LEFT CYLINDER

HEAD, AND

FROM NO. 4

CAMSHAFT

BEARING

TO RIGHT

CYLINDER HEAD.

1725-A

FIG. 9Valve Rocker Arm Shaft Lubrication

TO RADIATOR

SUPPLY TANK J$

1 770-A

FIG. 11Cooling System

Main

Bearing
No.

No.

No.

No.

No.

Serves

Serves

Serves

Serves

Serves

Connecting
Rod Bearing

No. 1

Nos. 2

Nos. 3

Nos. 4

No. 8

and 5

and 6

and 7

A small groove is located in the

connecting rod at the mating face

where the cap contacts the connect

ing rod. This groove is used as an

oil squirt hole for cylinder wall lu

brication. Oil from the connecting

rod squirt hole lubricates the oppo

site cylinderwall. For example, the

No. 1 connecting rod oils No. 5 cyl

inder, etc. As the crankshaft turns,

the hole in the connecting rod bear

ing aligns with the hole in the jour

nal causing a direct squirt of oil onto

the cylinder wall.

Oil passages are drilled from the

main oil gallery to each valve lifter

oil gallery. Oil from here feeds the

valve lifter assemblies. A reservoir

at each valve lifter bore boss traps

oil so that oil is available for valve

lifter lubrication as soon as the en

gine starts.

An oil passage is drilled from

No. 2 camshaft bearing web to the

left cylinder head between Nos. 5

and 6 cylinders to lubricate the

valve rocker arm shaft assembly

(Fig. 9). The oil passage in the cyl

inder head is drilled from the cylin

der head bolt bore to the No. 2 valve

rocker arm shaft support.

The oil flows through the valve

rocker arm shaft through drilled holes

in each valve rocker arm to lubricate

the shaft bore and both ends of the

valve rocker arm. The excess oil spi

rals down the rotating push rods and

lubricates the push rod seats. The

right valve rocker arm shaft assem-
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bly is similarly lubricated from No.

4 camshaft bearing via the No. 4

valve rocker arm shaft support.

A baffle located under the valve

rocker arm shaft assembly shields

the valve stems from oil splash. Excess

oil is returned to the oil pan through

drain back holes located at each end

of the cylinder head and in the push

rod chamber floor.

CRANKCASE VENTILATION

A crankcase ventilation tube is

located at the rear of the engine.

The forward motion of the car

causes a partial vacuum to be formed

at the tube outlet. This vacuum action

causes air to be drawn through the

engine from the oil filler cap located

at the front of the intake manifold

(Fig. 10). The filler cap contains a

filtering element which filters the in

coming air.

From the filler cap, the air flows

into the front section of the valve

push rod chamber where there are

few contaminating vapors. Here, the

incoming air has a chance to warm

up before contacting contaminating

vapors originating in the crankcase.

Warm ventilating air minimizes the

formation of crankcase sludge.

The ventilating air is directed by
a baffle, located on the underside of

the intake manifold, upward into

the front of both valve rocker arm

chambers. The baffle also directs air

to the front of the lower crankcase

and into the timing chain chamber.

Air from the valve rocker arm

chamber and from the crankcase

flows into the rear of the valve push

rod chamber. All air is then directed

out the crankcase ventilation tube.

COOLING SYSTEM

The coolant is drawn from the

bottom of the radiator by the water

pump which delivers the coolant to

the cylinder block (Fig. 11).

The coolant travels through cored

passages to cool the entire length of

each cylinder wall. Upon reaching

the rear of the cylinder block, the

coolant is directed upward into the

cylinder heads where it cools the

combustion chambers, valves, and

valve seats on its return to the front

of the engine.

The coolant from each cylinder

head flows through the water pas

sages in the intake manifold and

past the water thermostat, if it is

open, into the top of the radiator.

If the thermostat 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 by a pressure-type radia

tor cap.

ENGINE REMOVAL AND INSTALLATION

The procedures given are for the

engine only without the transmission

attached. If the engine and transmis

sion are removed as an assembly, in

stall standard eye bolts with Vi-IA

threads in the bosses at the top rear

of the exhaust manifolds. Then at

tach the engine lifting bracket and

sling to the eye bolts. The engine in

stallation is shown in Fig. 12.

REMOVAL

1. Drain the cooling system and

the crankcase. Disconnect the bat-

1884 -A

FIG. 12-Thunderbird 352 Special V-8 Engine Installation

tery ground cable at the engine. Re

move the hood, radiator, and the air

cleaner.

2. Remove the oil level dip stick

and the coil. Disconnect the oil pres

sure sending unit wire at the sending

unit, the flexible fuel line at the fuel

tank line, the flexible windshield

wiper line at the vacuum pump and

position it out of the way. Remove

the wire loom from the clips on the

left valve rocker arm cover and posi

tion the wires out of the way.

On a car with a windshield washer,

disconnect the three lines at the

washer pump and position them out

of the way.

On a car with a manual-shift trans

mission, disconnect the accelerator.

Remove the accelerator retracting

spring.

On a car with an automatic trans

mission, disconnect the accelerator

rod and the transmission rod at the

accelerator cross shaft bracket and

secure ihem to the dash panel.

On a car with power steering, dis

connect the power steering pump

bracket from the water pump, then

wire the power steering pump to the

hood left hinge in a position that will

prevent the oil from draining out.

On a car with power brakes, dis

connect the power brake line at the

intake manifold and at the flexible

line, then release the line from the

brackets on the left valve rocker arm
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ToolT53L300-A

ToolT58P-6000A

Tool1009

1728-A

1727-

Fib. 13Engine Lifting Brackets and Sling FIG. 14Engine Work Stand

cover and remove the line.

On a car with an air conditioner,

disconnect the magnetic clutch wire.

Isolate the compressor.

3. Disconnect the heater hose at

the water pump and at the intake

manifold, the generator wires at the

generator, and the engine tempera

ture sending unit wire at the sending

unit. Remove the engine ground strap

and the starter cable retaining bracket

from the rear of the right cylinder

head.

4. Raise the front of the car. Re

move the starter and dust seal (and

the automatic transmission fluid filler

tube bracket). Remove the crankcase

ventilation tube. Disconnect the muf

fler inlet pipes from the exhaust

manifolds, and the engine right and

left support insulators at the engine.

On a car with an automatic trans

mission, remove the converter hous

ing lower access cover and the cover

assembly. Remove the flywheel to

converter nuts. Secure the converter

assembly in the housing. Remove the

converter housing to engine lower

bolts, and remove the oil cooler lines

retaining clamp from the engine

block.

On a car with a manual-shift trans

mission, remove the flywheel housing

inspection cover and the clutch pedal

retracting spring. Disconnect the

clutch release bracket at the equal

izer rod and remove the bracket from

the engine. Remove the flywheel

housing to engine upper bolts.

5. Lower the car, then support the

transmission. Remove the converter

or flywheel housing upper retaining

bolts. Install the engine left lifting
bracket on the front of the left cyl

inder head where the coil mounts.

Install the engine right lifting brack

et at the rear of the right cylinder

head. Attach the engine lifting sling

(Fig. 13). Raise the engine slightly

and carefully pull it from the trans

mission. Lift the engine out of the

engine compartment and install it on

a work stand (Fig. 14).

INSTALLATION

1. Position the exhaust gas control

valve, with a new gasket on each side,

on the right exhaust manifold studs.

Temporarily tie the valve to the

manifold. Place a new gasket over

the studs of the left exhaust manifold.

Loosen the engine right and left sup

port insulators at the chassis. Attach

the engine lifting brackets and sling

(Fig. 13), then remove the engine

from the work stand.

2. Lower the engine carefully into

the engine compartment. Make sure

the exhaust manifolds are properly

aligned with the muffler inlet pipes

and the dowels in the block engage

the holes in the flywheel housing or

converter housing.

On a car with an automatic trans

start the converter pilot into

the crankshaft.

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

engine 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.

3. Install the crankcase ventilation

tube and the flywheel housing or con

verter housing upper bolts, then

tighten the bolts to 45-50 foot

pounds torque.

4. Start the engine right and left

support insulator to engine bolts.

Disconnect the engine lifting sling

and remove the lifting brackets.

5. Raise the front of the car. In

stall the flywheel housing or con

verter housing lower retaining bolts

and tighten them to 45-50 foot

pounds torque.

On a car with an automatic trans

mission, remove the retainer securing

the converter in the housing, then

install the flywheel to converter lock

washers and nuts. Tighten the nuts to

25-28 foot-pounds torque. Install the

converter lower access plate and the

housing cover assembly. Install the

oil cooler lines retaining clamp.

On a manual-shift transmission,
install the clutch bracket. Connect

the clutch release rod and install the

clutch retracting spring. Install the

flywheel housing lower cover.

6. Tighten all the engine front sup
port insulator bolts and nuts to 45-50

foot-pounds torque. Remove the re

tainer securing the exhaust gas con

trol valve, then connect both exhaust

manifolds to the muffler inlet pipes

and tighten the nuts to 23-28 foot

pounds torque. Position the dust seal

and install the starter (and the auto

matic transmission fluid filler tube

bracket).

Remove the support from the trans

mission and lower the car.
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7. Connect the generator wires,

the engine temperature sending unit

wire, and connect the heater hose at

the intake manifold. Connect the en

gine ground strap and install the

starter cable retaining clamp to the

rear of the right cylinder head.

8. Connect the flexible fuel line,
the oil pressure sending unit wire, and

the windshield wiper vacuum line. In

stall the coil and connect the coil

primary and high tension wires. In

stall the oil level dipstick. Position

the wire loom in the retaining clips

on the left valve rocker arm cover.

On a car with a windshield washer,

connect the three washer pump lines.

On a car with an automatic trans

mission, connect the accelerator rod

and the transmission rod.

On a car with manual-shift trans

mission, install the accelerator re

tracting spring. Connect the accelera

tor rod.

On a car with power steering, con

nect the power steering pump bracket

to the water pump.

On a car with power brakes, con

nect the power brake line to the in

take manifold and to the flexible line

and install the line in the retaining

clips on the left valve rocker arm

cover.

On a car with an air conditioner,

connect the magnetic clutch wire and

the compressor lines.

9. Install the radiator. Fill and

bleed the cooling system. Connect the

heater hose at the water pump. Fill

the crankcase with the proper grade

and quantity of engine oil. Operate

the engine at fast idle and check all

gaskets and hose connections for

leaks. Install the air cleaner.

ENGINE DISASSEMBLY (ENGINE REMOVED)

INTAKE MANIFOLD

AND DISTRIBUTOR

1. Disconnect the wires at the

spark plugs and remove the wires

from the ignition harness brackets on

the valve rocker arm covers.

2. Remove the distributor cap and

spark plug wire assembly.

3. Disconnect the distributor vac

uum line at the distributor. Remove

the carburetor fuel inlet line, the

vacuum pump lines, then remove

the fuel pump and discard the gas

ket. Remove the radiator supply tank.

4. Slide the clamp on the water

pump bypass hose toward the water

pump. Remove the automatic choke

heat tube. Remove the valve rocker

arm covers.

5. Crank the engine until the No.

ToolT53L-300-A

1 piston is at T.D.C. at the end of

the compression stroke. Rotate the

crankshaft damper an additional

45. Starting at the No. 4 cylinder,

loosen the right valve rocker arm

shaft support bolts in sequence, two

turns at a time. After the bolts are

all loosened, remove the valve rocker

arm shaft assembly and the oil baffle

plate. Starting at the No. 5 cylinder,

follow the same procedure on the left

valve rocker arm shaft support bolts.

This procedure must be followed to

avoid damage to the valve mechan

ism. Remove the valve push rods in

sequence.

6. Remove the distributor hold

down bolt and clamp and remove the

distributor.

7. Remove the 10 intake manifold

retaining bolts.

Standard Eye-Bolt

5^6-18 THREAD

8. Install standard eye bolts with

5/16-18 threads in the left front and

right rear rocker arm cover screw

holes and attach the engine lifting

sling (Fig. 15).

9. Raise the manifold and care

fully remove it from the engine. Re

move the intake manifold gaskets

and seals.

10. Remove the baffle plate from

the valve push rod chamber floor by

prying up on the baffle with a screw

driver (Fig. 16).

11. Lift the hydraulic valve lifters

from the cylinder block and place

them in a rack so that they can be

installed in their original bore. The

internal parts of each hydraulic

valve lifter assembly are matched

sets. Do not intermix the parts. Keep
the assemblies intact until they are

to be cleaned.

1 730-A 1863-A

FIG. 15-lntake Manifold Removal or Installation FIG. 16Baffle Plate Removal
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ToolS8690 Tool-T58P-6085-A

1524-A

FIG. 18 -Cylinder Head Holding Fixtures

FIG. 17Hydraulic Valve Lifter Removal

Crankshaft Sleeve
ToolT56P-6362-A

1S52-B

T58P-6316-A FIG. 20Crankshaft Sleeve Removal

1551-B

FIG. 19Crankshaft Damper Removal

12. If the hydraulic valve lifters

can not be removed with the fingers,
remove them with the tool shown in

Fig. 17.

CYLINDER HEADS

1. Remove the exhaust manifold

lower retaining bolts and tab wash

ers and remove the exhaust mani

folds. Remove the spark plugs.

2. Remove the cylinder head

bolts, and then install the cylinder

head holding fixtures (Fig. 18).

3. Lift the cylinder head off the

block. Do not pry between the head

and the block. Remove and discard

the cylinder head gasket.

OIL FILTER AND ADAPTER

Unscrew the oil filter from the

adapter. Remove the oil filter adapter

assembly and oil pressure sending

unit as an assembly. Discard the

gasket.

OIL PAN AND OIL PUMP

1. Invert the engine on the work

stand.

2. Remove the oil pan retaining

screws and remove the oil pan. Dis

card the gasket.

3. Remove the oil pump attach

ing bolts and remove the oil pump

and inlet tube as an assembly, and

remove the oil pump drive shaft.

Discard the oil pump gasket.

FLYWHEEL

1. On a flywheel for a manual-

shift transmission, mark the pres

sure plate cover so that it can be

replaced in the same position, and

remove the clutch pressure plate and

cover assembly.

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

CYLINDER FRONT COVER

1. Disconnect the drive belt ad

justing arm at the generator. Re

move the generator support bolt at

the water pump and the bracket

bolt at the cylinder block. Remove

the generator, brackets, and drive

belts.

2. Remove the water pump, pul

ley, and fan as an assembly.

3. On a car with power steering,
remove the two cap screws and lock

washers securing the power steering

pulley to the crankshaft damper.
Then remove the pulley.

4. Remove the large cap screw

and washer from the end of the

crankshaft. Install the puller on the

crankshaft damper (Fig. 19) and re

move the damper.

5. If the crankshaft sleeve is not

stepped down (the same O.D. on

both ends), remove it as shown in

Fig. 20. If the crankshaft sleeve is

stepped down (different O.D. on

each end), remove it with a three-

jawed puller (tool 7675-N).

6. Remove the screws fastening
the cylinder front cover to the

block. Then remove the cylinder
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w

538-A

FIG. 21 Timing Chain Removal or Installation

place a cloth on the piston head to

collect the cuttings. Remove the cyl

inder ridge with a ridge cutter. Fol

low the instructions furnished by the

tool manufacturer. Never cut into

the ring travel area in excess of 1/32

inch when removing ridges.

3. Make sure all connecting rods

and caps are marked to that they

can be installed in their original lo

cations.

4. Turn the crankshaft until the

connecting rod being removed is

down.

5. Remove the nuts from the con

necting rod bolts, and then pull the

cap off the rod.

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

crankpin or the cylinder wall when

removing the piston and rod.

7. Remove the bearing inserts

from the connecting rods and caps.

ToolT54L-6250-B

Detail6BEARING REMOVAL

Detail 8 BEARING REPLACER

ToolT52L-6261-CEE

S56-A

FIG. 22Camshaft Bearing Removal or Installation

front cover. Discard the cylinder

front cover gasket.

TIMING CHAIN

AND SPROCKETS

1. Remove the crankshaft front

oil slinger.

2. Remove the camshaft thrust

button and spring, the sprocket cap

screw, the thrust button spring re

tainer, and the fuel pump eccentric.

3. Slide both sprockets and the

timing chain forward, and remove

the sprockets and timing chain as an

assembly (Fig. 21).

CONNECTING ROD

ASSEMBLIES

1. Turn the engine on the work

stand so that the front end is up.

2. Remove any ridge and / or

carbon deposits from the upper end

of the cylinder bores. Move the

piston to the bottom of its travel and

CRANKSHAFT

1. Remove the main bearing
caps.

2. 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.

3. Remove the rear journal oil

seal from the block and rear bear

ing cap, and remove the cap to

block side seals.

4. Remove the main bearing in

serts from the block and bearing
caps.

CAMSHAFT

Carefully remove the camshaft by
pulling it toward the front of the

engine. Use caution to avoid dam

aging the journals and lobes.

CAMSHAFT BEARINGS

Drill a %-inch hole in the cam

shaft rear bearing bore plug and use

tool T-7600-E to remove the plug.

Remove the camshaft bearings (Fig.

22).

DISASSEMBLY AND ASSEMBLY OF COMPONENT PARTS

VALVE ROCKER ARM SHAFT

DISASSEMBLY

1. Remove the cotter pins from

each end of the valve rocker arm

shaft, then remove the flat washers

and spring washers.

2. Slide the rocker arms, springs,

and the supports off the shaft. Be

sure to identify all the parts.

3. If it is necessary to remove the

plugs from each end of the shaft,
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BOLT

SPRING WASHER

ROCKER ARM

SUPPORT

PLUG

COTTER PIN ROCKER SHAFT

FIG. 23Valve Rocker Arm ShaftAssembly

1327-C

drill or pierce one plug. Then insert
a steel rod through the plug and

knock out the plug on the opposite

end. Working from the open end,

knock out the remaining plug.

ASSEMBLY

1. Oil all the moving parts with

engine oil.

2. If the plugs were removed

from the ends of the shaft, use a

blunt tool or large diameter pin

punch and install a plug, cup side

out, in each end of the rocker arm

shaft.

3. Install the rocker arms, sup

ports, and springs in the order shown

in Fig. 23. Be sure the oil holes in

the shaft are facing downward. Com
plete the assembly by installing the

remaining two flat washers with the

spring washer between them and in

stall the cotter pin.

CYLINDER HEADS

DISASSEMBLY

1. Clean the carbon out of the

cylinder head combustion chambers

before removing the valves.

2. Compress the valve springs

(Fig. 24). Then remove the spring re

tainer locks, and release the spring.

Too/-65J3-EE

1S2S-A

FIG. 24-Valve Spring Retainer Locks-Removal
or Installation
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UNDERSIDE OF SPRING RETAINER

SLEEVE

VALVE SPRING

EXHAUST VALVE

SURFACE OF SPRING PAD

1530-B

FIG. 26Valve Spring Assembled Height

INTAKE VALVE

1900-A

FIG. 25-Valve Assembly

improper valve operation may re

sult. Disassemble and assemble each

lifter separately. Keep the lifter as

semblies in proper sequence so that

they can be installed in their original

bore.

LOCK RING DISC VALVE

RETAINER

PLUNGER

FIG. 27Typical Hydraulic Valve Lifter Assembly

DISC VALVE

SPRING
PLUNGER

SPRING

DISC VALVE 1716-A

3. Remove the sleeve, spring re

tainer, spring, stem seal, and valve.

Discard the valve stem seals. Identify
all valve parts.

ASSEMBLY

1. Install each valve (Fig. 25) in

the guide from which it was removed

or to which it was fitted. Install a

new stem seal on the valve.

2. Install the valve spring over the

valve, and then install the spring re

tainer and sleeve.

3. Compress the spring and in

stall the retainer locks (Fig. 24).

4. 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. 26). Check the

dividers against a scale. If the assem

bled height is greater than 12%2

inches, install the necessary
0.030-

inch thick spacer(s) between the cyl

inder head spring pad and the valve

spring to bring the assembled height

to the recommended height of l^e-

12%2 inches. Do not install spacers

unless necessary. Use of spacers in

excess of recommendations will result

in overstressing the valve springs

which will lead to excessive load loss

and spring breakage.

HYDRAULIC VALVE LIFTERS

Each valve lifter is a matched as

sembly. If the parts of one lifter are

inter-mixed with those of another,

DISASSEMBLY

1. Grasp the lock ring with

needle nose pliers to release it from

the groove. It may be necessary to

depress the plunger to fully re

lease the lock ring.

2. Remove the push rod cup,

plunger, and spring.

3. Invert the plunger assembly
and remove the disc valve retainer

by carefully prying up on it with a

screwdriver. Then remove the disc

valve and spring.

ASSEMBLY

A typical hydraulic valve lifter is

shown in Fig. 27.

1. Place the plunger upside down

on a clean work bench.

2. Place the disc valve in position

over the oil hole on the bottom of

the plunger. Set the disc valve

spring on top of the disc.

3. Position the disc valve retainer

over the disc and spring and push

the retainer down into place on the

plunger.

4. Place the plunger spring, and

then the plunger (open end up) into

the lifter body.

5. Place the push rod seat in the

plunger.

6. Depress the plunger. Then posi

tion the closed end of the lock ring
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ToolT52P-6135-DAD

1119-B

FIG. 28Piston Pin Removal

OIL RING ASSEMBLY

CONNECTING ROD

NUT

BEARING INSERTS

RETAINER

1559-B

FIG. 29Piston, Connecting Rod, and Related Parts

LEFT BANK RIGHT BANK

INDENTATION TO FRONT OF ENGINE

BEARING LOCK SLOTS TO

OUTSIDE OF ENGINE
"V"

?
FRONT

I 11 20-A

FIG. 30Connecting Rod and Piston Assembly

in the groove of the lifter body.

With the plunger still depressed, po

sition the open ends of the lock ring

in the groove. Release the plunger,

then depress it again to fully seat the

Jock ring.

PISTONS AND

CONNECTING RODS

DISASSEMBLY

1. Mark the pistons and pins to

assure assembly with the same rod

and installation in the same cylin

der from which they were removed.

2. Remove the piston rings. Re

move the piston pin retainers, then

drive the pin out of the piston and

connecting rod (Fig. 28). Discard the

retainers.

ASSEMBLY

The piston, connecting rod and

related parts are shown in Fig. 29.

1. Lubricate all parts with light

engine oil. Position the connecting

rod in the piston and push the pin

into place. Assemble the piston and

connecting rod with the oil squirt

hole in the connecting rod posi

tioned as shown in Fig. 30.

2. Insert new piston pin retainers

by spiraling them into the piston

with the fingers. Do not use pliers.

Follow the instructions contained on

the piston ring package and install

the piston rings.

3. Check the ring side clearance

of the compression rings with a

feeler gauge inserted between the

ring and its lower land (Fig. 31).

The gauge should slide freely
around the entire ring circumfer

ence 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 pis

ton should be replaced.

4. Be sure the bearing inserts and

the bearing bore in the connecting
rod and cap are clean. Foreign ma

terial under the inserts may distort

the bearing and cause a failure. In

stall the bearing inserts in the con

necting rod and cap with the tangs

fitting in the slots provided.

OIL PUMP

DISASSEMBLY

1. Remove the oil inlet tube from

the oil pump and remove the gasket.

2. Remove the cover retaining

screws, then remove the cover. Re

move the inner rotor and shaft as

sembly, then remove the outer race.

3. Insert a self threading sheet

metal screw of the proper diameter

into the oil pressure relief valve

chamber cap and pull the cap out

of the chamber. Remove the spring
and plunger.

ASSEMBLY

The oil pump assembly is shown

in Fig. 32.

1. Oil all parts thoroughly.

2. Install the oil pressure relief

valve plunger, spring, and a new cap.
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DISTRIBUTOR INTERMEDIATE

DRIVE SHAFT

GASKET

Flu. 31Ring Side Clearance

1564-B

PLATE

1531 -A

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

FIG. 32Oil Pump Assembly

the cover and tighten the cover re

taining screws to 6-9 foot-pounds

torque.

4. Position a new gasket and the

oil inlet tube on the oil pump and

install the retaining bolts.

ENGINE ASSEMBLY (ENGINE REMOVED)

CAMSHAFT BEARINGS

Camshaft bearings are available

pre-finished to size for standard and

0.015-inch undersize journal diame

ters. The bearings are not inter

changeable from one bore to an

other. The bearings must be in

stalled in their respective bores.

1. Position the new bearing at

the bearing bore, and press it in

place with the tool shown in Fig.

22. Align the oil holes in the bear

ing with the oil holes in the cylinder

block when the bearings are in-

INSTAU FRONT BEARING 0.005-0.020-INCH

BELOW FRONT FACE OF BLOCK

stalled. Be sure the camshaft front

bearing is installed 0.005-0.020 inch

below the front face of the cylinder

block (Fig. 33).

2. Clean out the camshaft rear

bearing bore plug recess thoroughly.

3. Coat the flange of a new plug

with water resistant sealer and in

stall it with the flange facing in

(Fig. 34).

Tool-T58P-6266-A 1S4S-A

FIG. 33Camshaft Front Bearing Measurement

FIG. 34Camshaft Rear Bearing Bore Plug
Installation
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4. Drive the plug in until it is

flush or slightly below the casting
surface.

CAMSHAFT

The camshaft and related parts

are shown in Fig. 35.

Oil the camshaft and apply Lubri

plate to all lobes, then carefully

slide it through the bearings.

CRANKSHAFT

The crankshaft and related parts

are shown in Fig. 36.

1. Be sure that the rear journal

oil seal grooves are clean, then in

stall a new rear journal oil seal in

the block (Fig. 37) and rear main

bearing cap (Fig. 38). After installa

tion, cut the ends of the seals flush.

2. 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

inserts may distort the bearing and

cause a failure.

Place the upper main bearing in

serts in position in the bore with the

BEARINGS

CAMSHAFT REAR

BEARING BORE

PLUG

TIMING CHAIN AND

CAMSHAFT SPROCKET

FUEL PUMP ECCENTRIC
BOLT AND WASHER 1 536-B

FIG. 35Camshaft and Related Parts

CYLINDER BLOCK JOURNAL SEAL

MAIN BEARING INSERTS

DAMPER

POWER STEERING

PUMP PULLEY

MAIN BEARING CAPS

WASHER
1537-A

FIG. 36-Crankshaft and Related Parts
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FIG. 37Seal to Block Installation

tang fitting in the slot provided.

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

4. Carefully lower the crankshaft

into place. Be careful not to damage

the bearing surfaces.

5. Check the clearance of each

main bearing following the proce

dure under "Main Bearing Replace
ment."

6. If the bearing clearances are

satisfactory, apply a light coat of

engine oil to the journals and bear

ings, then install all the bearing

caps, except the thrust bearing cap

(No. 3 bearing). Main bearing caps

are numbered 1 thru 5 starting at

the front of the engine. The arrows

on the cap should be pointed toward

the front of the engine. Tighten the

bearing cap bolts to specifications.

7. Install the thrust bearing cap

with the bolts finger tight. Pry the

crankshaft forward against the

thrust surface of the upper half of

the bearing (Fig. 39). Hold the

crankshaft forward and pry the

thrust bearing cap to the rear (Fig.

39). This will align the thrust sur

faces of both halves of the bearing.

Retain the forward pressure on the

crankshaft, and tighten the cap bolts

to specifications (Fig. 39).

8. Force the crankshaft toward

the rear of the engine. Install a dial

indicator so the contact point rests

against the crankshaft flange and

the indicator axis is parallel to the

Tool-T58P-6701 -A

1459-A

FIG. 38Seal to Rear Bearing Cap Installation

PRY CRANKSHAFT FORWARD

FIG. 39-Thrust Bearing Alignment

fs~ ;, -**t#m,mu. , . ;;

PRY CAP BACKWARD TIGHTEN CAP
1810-A
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Tool6U9-A

FIG. 40-Crankshaft End Play

crankshaft axis (Fig. 40). Set the

dial on zero, then push the crank

shaft forward and note the reading

on the dial.

9. If the end play exceeds the

wear limit, replace the thrust bear

ing. If the end play is less than the

minimum limit, inspect the thrust

bearing faces for scratches, burrs,

nicks, or dirt. If the thrust faces are

not defective or dirty, they probably
were not aligned properly. Install

the thrust bearing and align the

faces following the recommended

procedure (step 7), then recheck the

end play.

10. Dip the rear bearing cap side

505-A

INDENTATIONS TO FRONT

OF ENGINE

1 566-A

FIG. 41Piston Installation

seals in light engine oil, then im

mediately install them in the

grooves. It may be necessary to tap
the seals into place for the last Vi

inch of travel. Do not cut the seal

projecting ends. Do not use sealer

on the side seals, the seals are de

signed to expand when dipped in

oil. Using sealer may retard this

expansion.

11. Check the rear main bearing

cap side seals for leaks by squirting

a few drops of oil into the parting

lines between the bearing cap and

the cylinder block from the outside.

Blow compressed air against the

seals from the inside of the block.

If air bubbles appear in the oil, it

indicates possible oil leakage. The

above test should not be performed

on newly installed seals until suf

ficient time has been allowed for the

seals to expand into the seal

grooves.

FIG. 42Connecting Rod Side Clearance

TIMING MARKS

lb. 43Aligning Timing Mark:

1539-B
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REFERENCE POINT RIGHT SIDE OF CHAIN

k

FUEL PUMP ECCENTRIC DOWEL

TAKE UP SLACK ON LEFT SIDE. ESTABLISH A REFERENCE POINT AND

MEASURE DISTANCE A. TAKE UP SLACK ON RIGHT SIDE AND FORCE

LEFT SIDE OUT WITH THE FINGERS AND MEASURE DISTANCE B.

DEFLECTION IS A MINUS B.

FIG. 44Timing Chain Deflection

151 l-B CRANKSHAFT FRONT OIL SLINGER

FIG. 45Fuel Pump Eccentric and Front Oil

Slinger Installed

CONNECTING ROD

ASSEMBLIES

1. Turn the engine on the work

stand so that the front end is up.

2. Oil 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. Each connecting

rod and bearing cap are numbered

from 1 to 4 in the right bank and

from 5 to 8 in the left bank, begin

ning 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 cyl

inder to another, new bearings

should be fitted and the connecting

rod should be numbered to cor

respond with the new cylinder num

ber.

Make sure the ring gaps are

properly spaced around the circum

ference of the piston. Install a pis

ton ring compressor on the piston

and push the piston in with a ham

mer handle until it is slightly below

the top of the cylinder (Fig. 41).

Be sure to guide the connecting rods

to avoid damaging the crankshaft

journals. Install the piston with the

indentation in the piston head

toward the front of the engine.

When installed, the bearing lock

slots in the connecting rod should

be toward the outside of the engine.

4. Check the clearance of each

bearing following the procedure

under "Connecting Rod Bearing Re
placement."

5. If the bearing clearances are to

specifications, apply a light coat of

engine oil to the journals and bear

ings.

6. 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

connecting rod cap, then tighten

the nuts to specifications.

7. After the piston and connect

ing rod assemblies have been in

stalled, check the side clearance be

tween the connecting rods on each

crankshaft journal (Fig. 42).

TIMING CHAIN AND

SPROCKETS

1. Place the key in position in

the slot on the crankshaft.

2. Position the sprockets and tim

ing chain on the camshaft and

crankshaft (Fig. 21). Be sure the

timing marks on the sprockets are

positioned as shown in Fig. 43.

3. Rotate the crankshaft in a

clockwise direction (as viewed from

the front) to take up the slack on

the left side of the chain.

4. Establish a reference point on

the block and measure from this

point to the chain (Fig. 44). Rotate

the crankshaft in the opposite direc

tion to take up the slack on the

right side of the chain, then force

the left side of the chain out with

the fingers and measure the dis

tance between the reference point

and the chain. The deflection is the

difference between the two meas

urements.

5. If the deflection exceeds Vz

inch, replace the timing chain and/

or sprockets.

6. Install the fuel pump eccentric

(Fig. 45), and the camshaft sprocket

cap screw and thrust button spring

retainer. Tighten the sprocket cap

screw to specifications. Install the

camshaft thrust button spring and

thrust button. Install the crankshaft

front oil slinger.

CYLINDER FRONT COVER AND

FRONT OIL SEAL

FRONT OIL SEAL REPLACEMENT

It is good practice to replace the

oil seal each time the cylinder front

cover is removed.

1. Drive out the old seal with a

pin punch, then clean out the recess

in the cover.

2. Coat a new seal with grease,
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Too-T58P-6700-B

1526-A

FIG. 46Oil Seal Installation

Too/-T58P-60 ? 9-A 1 5 55-B

FIG. 47Cylinder Front Cover Alignment

ToolT52L-6306-AEE

FIG. 48Crankshaft Sleeve Installation

then install the seal (Fig. 46). Drive

the seal in until it is fully seated in

the recess. Check the seal after in

stallation to be sure the spring is

properly positioned in the seal.

1553-B

ToolT52L-6306-AEE 1554-B

Flu. 49Crankshaft Damper Installation

CYLINDER FRONT COVER INSTALLATION

1. Clean the cylinder front cover

and the cylinder block gasket sur

faces.

2. Coat the gasket surface of the

block and cover and the cover bolt

threads with sealer. Position a new

gasket on the block.

3. Install the alignment pilot tool

on the cylinder front cover so the

keyway in the pilot aligns with the

key in the crankshaft. Position the

cover and pilot over the end of the

crankshaft and against the block

(Fig. 47).

4. Install the cylinder front cover

bolts finger tight. Position the gen

erator support bracket and the gen

erator adjusting arm bracket, then

install the bolts.

While pushing in on the pilot,

tighten the cover bolts to specifica

tions. Remove the pilot.

5. Lubricate the crankshaft with

a white lead and oil mixture and

lubricate the oil seal rubbing sur

face with grease.

6. Install the crankshaft sleeve

(Fig. 48) with the smallest O.D. end

into the cylinder front cover bore if

the sleeve is stepped down (dif

ferent O.D. on each end).

7. Line up the damper keyway
with the key on the crankshaft, then

install the damper on the crankshaft

(Fig. 49).

8. Install the damper cap screw

and washer, and tighten the screw

to specifications.

On an engine with a separate

power steering pulley, install the

pulley on the crankshaft damper.

Tighten the screws to specifications.

9. Clean the water pump gasket

surfaces and apply sealer. Position

new gaskets on the pump and install

the water pump, pulley, and fan as

an assembly.

On an engine with a power steer

ing pump, the pump is retained by
the water pump retaining bolts.

10. Using a new gasket, install

the fuel pump. Install the generator,

brackets, and drive belts.

OIL PUMP AND OIL PAN

1. Invert the engine on the work

stand. Position the oil pump drive

shaft into the oil pump socket.

With the shaft firmly seated in the

distributor socket, position the oil

Forel Publishing Company, LLC
Woodbridge, VA 22192

www.ForelPublishing.com



1-42 GROUP 1- ENGINES AND EXHAUST SYSTEM

OIL PRESSURE

SENDING UNIT
ADAPTER

1568-A

FIG. 50Oil Pump and Inlet Tube Installed

GASKET

FILTER ELEMENT

1S28-A

FIG. 51 -Oil Filter Assembly

QO)
USE Tool-S-8683 1532-A

Flu. 52Cylinder Head Bolt Tightening Sequence

pump into place. The stop on the

shaft should touch the roof of the

crankcase. Remove the shaft and oil

pump and position the stop as neces

sary.

2. With the stop properly posi

tioned, insert the oil pump drive

shaft into the oil pump.

3. Position a new gasket on the

pump housing and install the pump

and shaft as an assembly (Fig. 50).

4. Position a new gasket on the

oil pan and place the oil pan as

sembly on the block. Install the re

taining screws and tighten them,

from the center outward, to specifi

cations.

FLYWHEEL

1. Position the flywheel on the

crankshaft and install the retaining

bolts. Tighten the bolts to specifica

tions.

2. On a flywheel for a manual-

shift transmission, use tool 7563 to

locate the clutch disc. Then install

the pressure plate. Tighten the re

taining bolts to specifications.

OIL FILTER AND ADAPTER

The oil filter assembly is shown in

Fig. 51.

1. Clean the oil filter adapter gas

ket surfaces.

2. Apply sealer to a new adapter

gasket, and install the adapter as

sembly and gasket.

3. Clean the adapter filter recess.

Coat the gasket on a new filter with

oil. Then place the filter in position

on the adapter. Hand tighten the

filter until the gasket contacts the

adapter face, and then advance it Vi -

turn.

CYLINDER HEADS

1. Clean the cylinder head and

block gasket surfaces. Guided by the
word

"Front"

on the gasket, install

the head gasket over the cylinder

head dowels. Do not apply sealer to

the gasket or gasket surface of the

head or block.

2. Place the cylinder head on the

engine, then remove the holding fix

tures. Coat the head bolt threads

with water resistant sealer, and then

install the bolts.

3. The cylinder head bolt tighten

ing procedure is performed in three

progressive steps. Tighten the bolts

to 60-70 foot-pounds torque in the

proper sequence (Fig. 52), then

tighten them to 70-80 foot-pounds

torque in the same sequence.

Finally, tighten the bolts to 80-90

foot-pounds torque in the same

sequence. After the cylinder head

bolts have been tightened to speci

fications, the bolts should not be

disturbed.

4. Coat the mating surfaces of

the exhaust manifold with a light

film of graphite grease.

5. On the right exhaust manifold,

using a new gasket, install the auto

matic choke air chamber cover on

the manifold. Be sure the cover is

securely fastened. Position the ex

haust gas control valve over the

muffler inlet pipe studs of the mani

fold, using a new gasket on each

side of the valve. Temporarily tie

the valve to the exhaust manifold.

6. Position a new gasket over the

muffler inlet pipe studs of the left

exhaust manifold.

7. Position the exhaust manifold

on the cylinder head and install the
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retaining bolts and tab washers.

Tighten the retaining bolts to 23-28

foot-pounds torque, working from

the center to the ends. Lock the

bolts by bending one tab of the

washer over a flat on the bolt.

8. Install the spark plugs.

9. Position the baffle plate in the

valve push rod chamber. Press it into

place with the hands (Fig. 53).

VALVE LIFTERS

Coat the outside of each valve

lifter with engine oil to provide

initial lubrication. Do not fill the

lifters with oil. The lifters will fill

much faster after the engine is

started, if they are free of any oil

film which may cause an oil seal

between the plunger and the lifter

body. Place each lifter in the bore

from which it was removed.

INTAKE MANIFOLD AND

DISTRIBUTOR

The intake manifold assembly is

shown in Fig. 54.

1. Clean the mating surfaces of

the intake manifold, cylinder heads,
and cylinder block.

2. Coat the intake manifold and

cylinder block cork seal surfaces with

oil resistant sealer.

3. Position new seals on the cyl

inder block and new gaskets on the

cylinder heads with the gasket rest

ing on the cylinder head gasket tabs.

Be sure the holes in the gaskets are

aligned with the holes in the cylin

der heads. The correct installation

of the gaskets and seals are shown

in Fig. 55.

4. Install the eye bolts in the in

take manifold and attach the engine

lifting sling and carefully lower the

intake manifold on the engine (Fig.

15).

5. Position the intake manifold

by inserting the distributor in place.

After the intake manifold is in

place, run a finger around the cork

seal area to make sure the seals are

THERMOSTAT

WATER ^>A
TEMPERATURE

SENDING

UNIT

in place. If the seals are not in place,

remove the intake manifold and re

position the seals.

6. Start the water pump by-pass

hose on the intake manifold.

7. Be sure the holes in the mani

fold gaskets and manifold are in

alignment. Install the manifold re

taining bolts and tighten them to

specifications, working from the

center to the ends.

8. Remove the distributor and

the engine lifting sling and eye bolts.

Install the radiator supply tank.

9. Install the valve push rods in

their proper sequence, making sure

the lower ends of the rods are posi-

CRANKCASE

BREATHER CAP

OIL FILLER TUBE

MANIFOLD-TO-BLOCK FRONT SEAL

MANIFOLD-TO-HEAD

GASKET

CRANKCASE

VENTILATION TUBE

VACUUM PUMP

CONNECTION

INTAKE MANIFOLD

MANIFOLD-TO-HEAD

GASKET MANIFOLD-TO-BLOCK

REAR SEAL
1519-C

FIG. 54Intake Manifold Assembly

CYLINDER HEAD GASKET TABS INTAKE MANIFOLD LOCATING DOWEL

POSITION NOTCH OVER

RIDGE ON SEAL

MANIFOLD

GASKET TABS 1520-C

FIG. 53Baffle Plate Installation

FIG. 55Intake Manifold Gaskets and Seal;

Installation
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tioned in the lifter push rod cup.

10. Crank the engine until the No.
1 piston is on T.D.C. at the end of the

compression stroke.

11. Rotate the crankshaft damper

an additional 45.

12. Install the right valve rocker

arm shaft assembly and the baffle

plate on the cylinder head with the

valve push rods in place and the

rocker shaft support bolts finger

tight. Be sure the shaft is turned so

that the oil holes are to the bottom.

13. Starting at the No. 4 cylinder,
tighten the bolts in sequence, two

turns at a time, until the supports

fully contact the cylinder head.

Tighten the bolts in sequence to spec

ifications.

14. Starting at the No. 5 cylinder,

follow the same procedure for the

left valve rocker arm shaft support

bolts. The additional time consumed

in this procedure will permit the hy
draulic lifters to leak down. This will

minimize the possibility of bending
the push rods, valves, or the rocker

arms. Be sure that the hydraulic lift

ers have leaked down to their normal

operating position before cranking
the engine. This is necessary in order

to avoid possible damage to the

valves, push rods, or valve rocker

arms.

15. Install the automatic choke

heat tube.

16. Rotate the crankshaft damper

until the No. 1 piston is on T.D.C,

then position the distributor in the

block with the rotor at the No. 1

firing position and the breaker points

open. Install the hold down clamp.

17. Connect the distributor vac

uum line. Install the distributor cap.

Install the valve rocker arm covers.

Connect the spark plug wires. Be

sure the spark plug wires for No. 7

and 8 cylinders are properly posi

tioned. See Fig. 8Part 2-1. Install

the vacuum booster pump line and

the carburetor fuel inlet line.

REPAIR OPERATIONS (ENGINE INSTALLED)

ENGINE SUPPORTS

The front supports are located on

each side of the crankcase and the

rear support is located at the trans

mission extension housing.

ENGINE FRONT SUPPORT

The engine front support is shown

in Fig. 56. The procedures given ap

ply to either a right or left installa

tion.

Removal

1. Remove the insulator assembly
to engine retaining bolts, and insula

tor to underbody retaining nut and

washer.

If only one support is being re

moved, loosen the other support.

2. Raise the engine about 1 inch

with a jack and a block of wood

placed under the oil pan, then re

move the insulator assembly.

Installation

1. Position the insulator assembly.

Install, but do not tighten, the insula

tor to engine lockwashers and bolts.

If both supports have been removed,

install the bolts on the opposite side

before proceeding with step 2.

2. Lower the engine, then install

the underbody to insulator lock

washer and nut and tighten the nut

to 40-45 foot-pounds torque. Tighten

the insulator to engine bolts to 35-40

foot-pounds torque.

ENGINE REAR SUPPORT

The engine rear support is shown

in Fig. 57.

Removal

1. Remove the support retainer

bolts and washers, and remove the

support assembly to underbody bolts.

2. Raise the extension housing
slightly to relieve the pressure on the

support assembly. Remove the sup

port assembly and retainer.

Installation

1. Raise the extension housing
enough to position the support assem

bly and retainer. Install the support

retainer to extension housing flat

washers, lockwashers, and bolts, the

support assembly to underbody bolts,
lockwashers and nuts.

2. Remove the jack from the ex

tension housing, then tighten the sup
port retainer bolts to 25-30 foot-

SUPPORT ASSEMBLY

1745-A
1746-A

FIG. 56Engine Front Support Mb. 57Engine Rear Support
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pounds torque, and the support as

sembly nuts to 40-45 foot-pounds

torque.

INTAKE MANIFOLD

REMOVAL

1. Drain the cooling system. Re

move the air cleaner.

2. On a car with a manual-shift

transmission, disconnect the acceler

ator rod at the carburetor. Remove

the accelerator retracting spring.

3. On a car with an automatic

transmission, disconnect the acceler

ator rod at the carburetor. Remove

the accelerator cross shaft bracket

from the intake manifold and posi

tion it out of the way.

4. Remove the carburetor fuel in

let line, the windshield wiper vacuum

line, and the vacuum booster pump
line.

5. Disconnect the coil high ten

sion lead, and the coil wires at the

coil. Disconnect the oil pressure send

ing unit wire at the sending unit. Re

move the wire loom from the retain

ing clips on the left valve rocker arm
cover and position it out of the way.

6. Disconnect the spark plug wires

at the spark plugs and remove the

wires from the ignition harness

brackets on the valve rocker arm

covers. Remove the distributor cap

and spark plug wire assembly. Dis

connect the distributor vacuum line

at the distributor.

7. Disconnect the radiator upper

hose at the radiator supply tank,

then remove the supply tank. Remove

the heater hose at the intake mani

fold, and the water temperature send

ing unit wire at the sending unit.

8. Remove the battery ground

strap retaining screw from the ther

mostat housing. Slide the clamp on

the water pump by-pass hose toward

the water pump. Remove the auto

matic choke heat tube. Disconnect

the crankcase ventilation tube from

the intake manifold.

9. Clean the outside of the valve

rocker arm covers and remove the

covers.

10. Complete the removal proce

dure by following steps 5 thru 9

under "Intake Manifold and Dis
tributor"

on page 1-30.

INSTALLATION

1. Follow steps 1 thru 17 under

"Intake Manifold and
Distributor"

on page 1-43.

2. Connect the battery ground

strap, the water temperature sending

unit, the heater hose, and the radiator

upper hose.

3. Install the wire loom in the re

taining clips on the left valve rocker

arm cover. Connect the oil pressure

sending unit wire, the coil high ten

sion leads, and the coil wires.

4. On a car with an automatic

transmission, install the accelerator

cross shaft bracket. Then connect the

accelerator rod.

5. On a car with a manual-shift

transmission, install the accelerator

retracting spring and connect the ac

celerator rod.

6. Fill and bleed the cooling sys

tem. Install the air cleaner.

CYLINDER HEADS

REMOVAL

1. Remove the intake manifold

and distributor following the proce

dure in this section.

2. Remove the exhaust manifolds.

If the left cylinder head is to be re

moved, remove the ignition coil.

3. Remove the cylinder head bolts,
and then install the cylinder head

holding fixtures (Fig. 18).

4. Lift the cylinder heads off the

block. Do not pry between the head

and the block. Remove and discard

the cylinder head gasket.

INSTALLATION

1. Clean the cylinder head and cyl

inder block gasket surfaces. Guided

by the word
"FRONT"

on the gas

ket, install the gasket over the cylin

der head dowels. Do not apply sealer

to the gasket or gasket surface of the

head or block.

2. Place the cylinder head on the

engine, then remove the holding fix

ture. Coat the head bolt threads with

water resistant sealer, then install the

bolts.

3. Tighten the bolts to 60-70 foot

pounds torque in the sequence shown

in Fig. 52, and then tighten them to

70-80 foot-pounds torque in the same

sequence. Finally, tighten the bolts to

80-90 foot-pounds torque in the same

sequence.

4. Install the exhaust manifolds.

5. Install the intake manifold,

valve rocker arm shaft assembly, and

distributor following steps 1 thru 17

under "Intake Manifold and Distrib
utor"

on page 1-43.

CRANKSHAFT DAMPER

REMOVAL

1. Drain the cooling system. Re

move the hood, radiator supply tank,

and the radiator.

2. Remove the drive belts.

On a car with power steering, re

move the power steering pump pulley

from the crankshaft damper.

3. Remove the large cap screw

and washer from the end of the

crankshaft. Install the puller on the

crankshaft damper (Fig. 19) and re

move the damper.

INSTALLATION

1. Line up the damper keyway

with the key on the crankshaft. Then

install the damper on the crankshaft

(Fig. 49).

2. Install the damper cap screw

and washer, and tighten the screw to

specifications.

On a car with power steering, in

stall the power steering pump pulley

on the damper. Tighten the screws to

specifications.

3. Install the drive belts, the radi

ator, radiator supply tank, and hood.

Fill and bleed the cooling system.

CYLINDER FRONT COVER

AND TIMING CHAIN

REMOVAL

1. Drain the cooling system and

the crankcase. Remove the hood, air

cleaner, radiator, and radiator supply

tank.

2. Disconnect the carburetor fuel

inlet line, manifold vacuum line, the

windshield wiper vacuum line, and

the flexible line at the fuel pump.

3. Remove the fuel pump and

gasket.

4. On a car equipped with power

steering, disconnect the power steer

ing pump bracket from the water

pump, then wire the pump to the

hood left hinge in a position that will

prevent the oil from draining out.

5. Disconnect the heater hose at

the water pump. Slide the water

pump by-pass hose tube clamp to

ward the engine. Disconnect the drive

belt adjusting arm at the water pump.

6. Loosen the generator mounting

bolts at the generator. Remove the

drive belt. Remove the generator sup
port bolt at the water pump. Remove

the water pump, drive belt adjusting

arm, pulley, and fan as an assembly.

7. Remove the crankshaft damper

and crankshaft sleeve. Remove the

screws fastening the cylinder front

cover to the block and oil pan, then

remove the cylinder front cover. On

a car equipped with an air condition

er, the compressor brackets are re

tained by cylinder front cover screws.
8. Discard the cylinder front cover

gasket. Remove the oil pan.

9. Remove the crankshaft front

oil slinger. Crank the engine until the

timing marks on the sprockets are

positioned as shown in Fig. 43. Re-
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move the camshaft thrust button and

spring, the sprocket cap screw, the

thrust button spring retainer, and the

fuel pump eccentric.

10. Slide both sprockets and the

timing chain forward, and remove

the sprockets and timing chain as an

assembly (Fig. 21).

INSTALLATION

1. Place the key in position in the

slot on the crankshaft.

2. Position the sprockets and tim

ing chain on the camshaft and

crankshaft (Fig. 21). Be sure the

timing marks on the sprockets are

positioned as shown in Fig. 43.

3. Install the fuel pump eccentric,

and the camshaft sprocket cap screw

and thrust button spring retainer.

Tighten the sprocket cap screw to

specifications. Install the camshaft

thrust button spring and thrust but

ton. Install the crankshaft front oil

slinger.

4. Clean the cylinder front cover,

oil pan, and the block gasket surfaces.

5. Working from the front of the

engine, position the oil pan on the

engine block. Install, but do not

tighten, the oil pan to engine block

retaining bolts.

6. Replace the crankshaft front oil

seal.

7. Coat the gasket surface of the

block and cover and the cover bolt

threads with sealer. Position a new

gasket on the block.

8. Install the alignment pilot tool

on the cylinder front cover so the

keyway in the pilot aligns with the

key in the crankshaft. Position the

cover and pilot over the end of the

crankshaft and against the block

(Fig. 47).

9. Install the cylinder front cover

bolts finger tight. Position the gen

erator support bracket and the gen

erator adjusting arm bracket, then

install the bolts.

While pushing in on the pilot,

tighten the cover bolts to specifica

tions. Remove the pilot.

10. Install the oil pan to cylinder

front cover bolts, then tighten all the

oil pan bolts to specifications working

from the center of the pan outward.

11. Install the fuel pump using a

new gasket.

12. Install the crankshaft sleeve,

then install the damper following the

procedure in this section.

13. Install the water pump, drive

belt adjusting arm, pulley and fan as

an assembly.

14. Connect the carburetor fuel

inlet line, the flexible fuel line, the

manifold vacuum line, and the wind

shield wiper vacuum line. Connect the

heater hoses. Slide the water pump

by-pass tube clamp forward on the

tube.

15. Install the radiator, radiator

supply tank, and the hood. Fill and

bleed the cooling system. Connect the

heater hose to the water pump. Oper

ate the engine at fast idle and check

all hose connections and gaskets for

leaks.

CAMSHAFT

REMOVAL

1. Drain the cooling system and

the crankcase. Remove the radiator,

radiator supply tank, and the hood.

2. Remove the crankshaft damper,

cylinder front cover, timing chain

and sprockets, and the intake mani

fold following the procedures in this

section.

3. Lift the hydraulic valve lifters

from the cylinder block and place

them in a rack so that they may be

installed in their original bore. It is

not necessary to remove the baffle

plate from the valve push rod cham

ber floor to remove the valve lifters.

The internal part of each hydraulic

valve lifter assembly are matched

sets. Do not intermix the parts. Keep
the assemblies intact until they are to

be cleaned.

4. Carefully remove the camshaft

by pulling it toward the front of the

engine.

INSTALLATION

1. Oil the camshaft and apply

Lubriplate to the lobes, then carefully
slide it through the bearings.

2. Install the hydraulic valve lift

ers in the bores from which they
were removed. Install the baffle plate

if it was removed.

3. Install the intake manifold, tim

ing chain and sprockets, cylinder

front cover, and the crankshaft dam

per following the procedures in this

section.

4. Install the radiator, the radiator

supply tank, and the hood. Fill and

bleed the cooling system. Fill the

crankcase with the proper grade and

quantity of engine oil.

5. Start the engine and adjust the

ignition timing. Operate the engine

at fast idle and check all hose con

nections and gaskets for leaks.

HYDRAULIC VALVE LIFTER

REPLACEMENT

To remove one or all of the hy
draulic valve lifters:

1. Remove the air cleaner.

If all the lifters are to be removed,

or if a lifter on the right bank of the

engine is to be removed, remove the

choke heat tube.

2. Disconnect the spark plug wires

at the plugs, and remove the rocker

arm cover(s) and gasket(s).

3. Remove the valve rocker arm

shaft assembly by following step 5

under "Intake Manifold and Dis
tributor"

on page 1-30.

4. Remove the valve lifters through

the push rod openings with a magnet.

5. Install the new valve lifter(s)

through the push rod opening with a

magnet.

6. Install the push rods in their

original bores.

7. Install the valve rocker arm

shaft assembly by following steps 10

thru 14 under "Intake Manifold and

Distributor"

on page 1-43.

8. Install the valve rocker arm

cover(s) and gasket(s). Install the

choke heat tube if it was removed.

Connect the spark plug wires and

install the air cleaner.

The preceding procedure can not

be used if the hydraulic valve lifters

are stuck in their bore by excessive

varnish, etc. In this case it will be

necessary to remove the intake mani

fold following the procedure in this

section. After the intake manifold

has been removed, remove the hy
draulic valve lifter with the tool

shown in Fig. 17.

FLYWHEEL

REMOVAL

1. Disconnect the transmission

from the engine and slide it to the

rear as outlined in Group 3 (manual-

shift transmissions) or Group 4 (auto

matic transmission).

2. On a manual-shift transmission,

mark the pressure plate cover and

flywheel to facilitate assembly, then

loosen the cover to flywheel bolts

evenly to release the pressure plate

spring tension. Remove the pressure

plate and cover assembly.

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

INSTALLATION

1. Install the flywheel on the

crankshaft flange and install the re

taining bolts. Tighten the bolts in

sequence across from each other to

specifications.

2. On a manual-shift transmis

sion, install the pressure plate and

cover assembly on the flywheel, and

start the cover bolts. Use tool 7563
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COAT GASKET WITH ENGINE OIL

1 529-A

FIG. 58Oil Filter Replacement

to align the clutch disc, and then

evenly tighten the cover bolts to

specifications.

3. Connect the transmission to the

engine as outlined in Group 3 (man

ual-shift transmissions) or Group 4

(automatic transmission).

OIL FILTER REPLACEMENT

1. Place a drip pan under the

filter. Unscrew the filter from the

adapter fitting. Clean the adapter fil

ter recess.

2. Coat the gasket on the new fil

ter with oil, then place the filter in

position on the adapter (Fig. 58).

Hand tighten the filter until the gas

ket contacts the adapter face, then

advance it Vi turn.

3. Operate the engine at fast idle

and check for leaks. If oil leaks are

evident, perform the necessary re

pairs to correct the leakage. Check

the oil level and fill the crankcase if

necessary.

OIL PAN AND OIL PUMP

REMOVAL

1. Drain the cooling system and

the crankcase. Disconnect the radia

tor upper hose at the radiator supply

tank. Remove the oil pan retaining

screws and lower the oil pan to the

underbody cross member. Position

the crankshaft so the counterweight

will clear the oil pan and move the

pan forward.

2. Remove the coil retaining bolts

and position the coil out of the way.

Install the engine lifting brackets and

sling. Raise the engine high enough

to place tension on the engine

mounts. Remove the engine front in

sulator to engine retaining bolts.

Raise the engine high enough to per

mit removal of the oil pump retaining

bolts, then remove the bolts. Remove

the oil pan and the oil pump.

INSTALLATION

1. Raise the engine enough to al

low installation of the oil pump and

the oil pan. Position a new gasket on

the oil pump housing and on the oil

pan. Place the oil pump in the oil pan

and position the oil pan on the under

body cross member. Insert the oil

pump drive shaft into the oil pump

housing and install the oil pump and

shaft as an assembly. Do not attempt

to force the pump into position if it

will no seat readily. The drive shaft

hex may be misaligned with the dis

tributor shaft. To align, rotate the

intermediate shaft into a new posi

tion. Tighten the oil pump retaining

screws to 23-28 foot-pounds torque.

2. Hold the oil pan in place

against the cylinder block and install

a retaining screw on each side of the

oil pan. Install the remaining screws

and tighten them from the center out

ward to 12-15 foot-pounds torque.

3. Lower the engine, then install

the engine right and left front support

retaining bolts. Tighten the bolts to

40-45 foot-pounds torque. Remove

the engine lifting bracket and sling.

Install the coil and connect the radia

tor upper hose. Fill the cooling sys

tem. Fill the crankcase with the

proper grade and quantity of engine

oil. Operate the engine and check for

leaks.
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|| DESCRIPTION

The Thunderbird 430 Special V-8

engine (Fig. 1) has a 4.30-inch bore

and a 3.70-inch stroke and a total

piston displacement of 430 cubic

inches. It has a compression ratio of

10.0:1. The patent plate symbol for

the engine is
"J."

MANIFOLDS

The intake manifold is water heated

to assist in vaporizing the incoming
fuel charge. The water passages are

located beneath the fuel passages.

Refer to "Cooling
System"

in this sec

tion for a description of the water

circulation through the manifold.

The intake manifold has two sets

of fuel passages, each with its own

separate inlet connection to the car

buretor (Fig. 2). The right side of the

carburetor feeds Nos. 1, 4, 6 and 7

cylinders and the left side feeds Nos.

2, 3, 5, and 8 cylinders.

CYLINDER HEADS

The cylinder head assemblies con

tain the valves and the valve rocker

arm shaft assembly. Valve guides are

an integral part of the head. The in

take and exhaust valve assemblies are

the rotating-type which rotate each

time the valve opens and closes. The

valve ports (Fig. 3) are water jacketed

and are arranged so that no two ex

haust valves are adjacent. The valves

are arranged from front to rear on the

right bank I-E-I-E-I-E-I-E, and on

the left bank E-I-E-I-E-I-E-I.

CYLINDER BLOCK

The combination oil and vacuum

pump is mounted to the engine block

at the front. The distributor is lo

cated at the front of the engine and

drives the oil pump through an inter

mediate drive shaft.

The combustion chambers are lo

cated in the cylinder block. The

chambers are formed by casting the

top of each bank at a
10

angle with

"
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FIG. 1 -Thunderbird 430 Special V-8 Flu. L Intake Manifold Fuel Passage;
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FRONT OF ENGINE

Flu. 3Valve Port Arrangement

the piston (Fig. 4). The cylinders are

numbered from front to rear on the

right bank 1, 2, 3, and 4 and on the

left bank 5, 6, 7, and 8.

The crankshaft is supported by five
insert-type main bearings. Crankshaft

end thrust is controlled by the flanges
of the No. 3 main bearing.

A step is cast on the top surface of

the piston which slants upward, then

tapers down to the edge (Fig. 4). As

the piston reaches the top of the

compression stroke, the step drives

into the narrowing wedge of the com

bustion chamber. The forced pressure

jets the fuel-air mixture across the

spark plug electrode for better com

bustion.

The pistons have two compression

rings and one oil control ring. The

top compression ring is chromium

plated and the lower compression

ring is phosphate coated. The oil con

trol ring consists of a serrated spring

and two chrome-plated steel rails.

The piston pin is an interference fit

in the connecting rod and a light

thumb press fit in the piston. Piston

pin retainers are not used.

VALVE TRAIN

The intake and exhaust valve as

semblies are the rotating-type which

rotate each time the valve opens and

closes.

The push rods are solid steel with

oil cushioned sockets. Inasmuch as

there is no valve lash adjustment with

hydraulic valve lifters, the valve

rocker arms do not have adjusting

screws.

The camshaft is supported by five

insert-type bearings pressed into the

block. It is driven by a sprocket and

timing chain in mesh with a sprocket

on the crankshaft. Camshaft end play

is controlled by the camshaft lobes.

As the camshaft lobes raise the lifters,

the angle at which the camshaft lobes

are ground, forces the camshaft rear

ward. The thrust face on the cam

shaft sprocket controls the distance

the camshaft can move to the rear.

1885-A

1886-

Flu. 4Combustion Chamber and Piston

An eccentric bolted to the front of the

camshaft operates the fuel pump by
means of a push rod.

A complete description of the hy
draulic valve lifters is covered in Part

1-2. They are identical to those used

in the Thunderbird 352 Special V-8.

LUBRICATION SYSTEM

Oil from the oil pan sump, located

in the front of the oil pan is forced

through the pressure-type lubrication

system (Fig. 5) by a rotor-type oil

pump. The oil pump, is driven by the
distributor through an intermediate

drive shaft. A spring-loaded relief

valve in the pump limits the maxi

mum pressure of the system. Oil

relieved by the valve is directed back

to the intake side of the pump.

All the oil discharged by the pump
passes through a full-flow-type filter

before it enters the engine. The filter

is mounted in a vertical position at

the lower left front of the engine. A

relief valve in the filter permits oil to

by-pass the filter, if the element be

comes clogged.

From the filter, the oil flows into

the main oil gallery which is located

in the center of the valve lifter cham

ber floor. The oil gallery supplies oil

to each individual camshaft bearing,
through drilled passages in the block.

Passages are drilled from each cam

shaft bearing to each main bearing.

Number 1 camshaft bearing feeds

No. 1 main bearing, and No. 2 cam

shaft bearing feeds No. 2 main bear

ing, etc. The oil then flows through

notches or grooves in the main bear

ings to lubricate the crankshaft jour

nals.

The crankshaft is drilled from the

main bearings to the connecting rod

bearings. The oil flow is as follows:

Main

Bearing
Connecting
Rod Bearing

No. 1 Serves No. 1

No. 2 Serves Nos. 2 and 5

No. 3 Serves Nos. 3 and 6

No. 4 Serves Nos. 4 and 7

No. 5 Serves No. 8

A small groove is located in the

connecting rod at the mating face

where the cap contacts the connecting
rod. This groove is used as an oil

squirt hole for cylinder wall lubrica

tion. Oil from the connecting rod

squirt hole lubricates the opposite

cylinder wall. For example, the No.

1 connecting rod oils No. 5 cylinder,
etc. As the crankshaft turns, the hole

in the connecting rod bearing aligns

with the hole in the journal causing
a direct squirt of oil onto the cylin

der wall.

An oil passage is drilled from the

main oil gallery to the right cylinder

head between Nos. 1 and 2 cylinders

to lubricate the valve rocker arm

shaft assembly. The oil passage in the

cylinder head is drilled from the cyl

inder head bolt bore to the No. 1

valve rocker arm shaft support.

The oil flows through the valve

rocker arm shaft through drilled holes

in each rocker arm to lubricate the

shaft bore and both ends of the valve
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NO. 1 VALVE ROCKER

ARM SHAFT

SUPPORT

NO. 2 VALVE

ROCKER ARM

SHAFT

SUPPORT

rocker arm. The excess oil spirals

down the rotating push rods and lu

bricates the push rod seats.

The left valve rocker arm shaft

assembly is similarly lubricated by a

passage between Nos. 5 and 6 cylin

ders to the No. 2 valve rocker arm

shaft support.

The oil returns from the valve

chamber of the cylinder head to the

push rod chamber through holes pro

vided at the lower front and rear

corners of the cylinder heads.

Oil drains from the front camshaft

bearing to the thrust face of the cam

shaft sprocket that rides against the

front cylinder block surface. The ro

tation of the camshaft sprocket sprays

the oil onto the timing chain and

crankshaft sprocket.

1888-A

at the outlet projecting from the

crankcase. This vacuum action causes

air to be drawn through the engine

from the oil filler cap located at the

front of the intake manifold (Fig. 6).

The filler cap contains a filtering ele

ment which filters the incoming air.

From the filler cap, the air flows

into the front section of the valve

push rod chamber where it is directed

by a baffle located on the valve lifter

chamber floor in three directions:

1. Upward, through the push rod

holes into both valve rocker arm

chambers. The air flows to the rear

of the valve rocker arm chamber and

out through the push rod holes into

the ventilation tube inlet.

2. From the front section of the

push rod chamber through a hole in

the front wall of the cylinder block

into the timing chain chamber and

downward into the crankcase.

3. Air is also diverted through

holes in the valve lifter chamber floor

into the crankcase. From here it rises

upward through holes in the rear of

the valve lifter chamber floor and out

the ventilation tube.

COOLING SYSTEM

The cooling system (Fig. 7) has

three stages of operation. A thermo

stat is located at the front of the in

take manifold and one thermostat is

located on each side of the block at

the water pump mounting legs. The

thermostats on each side of the block

open first and allow coolant to enter

the block. The thermostat in the in

take manifold allows the coolant to

re-circulate through the radiator.

In stage 1, the three thermostats

are closed. The coolant flows through

each leg of the water pump into the

front of the block and into the cylin

der heads through a connecting pas

sage. The coolant circulates through

the cylinder heads and into the rear

of the intake manifold through a con

necting passage. The coolant flows to

the front of the intake manifold and

is returned to the water pump for re

circulation through the by-pass con

nection. Stage 1 circulation continues

until the coolant temperature reaches

approximately 140F.

In stage 2, the two thermostats in

the block open and the coolant is free

to flow into the cylinder block as well

as the cylinder heads, as in stage 1.

The coolant flows through the cylin

der block and up into the rear of each

head through mating passageways

and then into the intake manifold

where it is returned to the water pump

CRANKCASE VENTILATION

The ventilation tube consists of

three sections:

1. One section projects from the

top of the valve lifter chamber floor

into a recess in the valve lifter cham

ber cover. This feature eliminates oil

pull-over into the crankcase ventila

tion tube.

2. The second section is formed

as part of the block and has a remov

able cover.

3. The third section (or outlet)

projects from the lower face of the

block.

The forward motion of the car

causes a partial vacuum to be formed

1889-A

Flu.0Crankcase Ventilation System
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1858-B

FIG. 7Cooling System
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VACUUM PUMP CONNECTION

^U
P**

AIR

DISCHARGE

LINE

FIG. 8Oil-Vacuum Pump

for recirculation. Stage 2 circulation

continues until the coolant tempera

ture reaches approximately 180F.

In stage 3, the thermostat in the

1857-A

intake manifold opens and the cool

ant is allowed to circulate through

the radiator. Coolant flows from the

radiator to the water pump and is cir

culated through the engine.

VACUUM PUMP

The dual-vane positive displace

ment vacuum pump is mounted to

the oil pump (Fig. 8). The vacuum

pump is driven by the distributor in

termediate shaft through a hex drive

lug. A vacuum pump inlet check

valve assembly is located on the out

side of the block for vacuum to the

windshield wiper.

Two spring loaded vanes are fitted

within a slotted rotor. The vanes ro

tate concentrically while the rotor ro

tates eccentrically.

As the intermediate drive shaft ro

tates the rotor, air received from the

pump inlet fills a pocket at the slack

or inlet side of the vanes. The on

coming vane presses this air into the

narrowing wedge of the outlet side of

the pump where it is forced out the

pump outlet into the crankcase. This

same cycle is in process by the oppo

site vane creating a high speed intake

and exhaust of air, which creates a

vacuum of 24.5-26.5 inches of Mer

cury at 2000 rpm.

ENGINE REMOVAL AND INSTALLATION

The procedures given are for the

engine with the transmission attached.

The engine installation is shown in

Fig. 9.

REMOVAL

1. Drain the cooling system and

the crankcase. Disconnect the bat

tery ground cable at the engine. Re

move the hood, air cleaner assembly,
and the radiator.

2. Disconnect the heater hose at

the water pump and the heater hose

at the intake manifold and position

them out of the way. Disconnect the

engine ground strap at the right

rocker arm cover. Disconnect the ac

celerator rod at the accelerator cross

shaft bracket and secure it to the

dash panel.

3. Disconnect the primary wire at

the coil and the oil pressure sending

unit wire at the sending unit. Discon

nect the engine temperature sending

unit wire at the sending unit. Remove

the wire loom from the clips on the

left valve rocker arm cover and posi

tion the wires out of the way.

On a car with power brakes, dis

connect the power brake vacuum

line at the intake manifold vacuum

fitting.

4. Raise the car and place it on

safety stands. Disconnect the flex

ible fuel line at the fuel tank line

and install a cap on the line. Remove

the crankcase ventilation tube outlet.

It is a press fit into the block.

5. Disconnect the starter cable at

the starter. Disconnect the muffler

inlet pipes from the exhaust mani

folds.

6. Disconnect the generator wires

at the generator. Remove the idler

arm bracket to underbody retaining

bolts and lower the drop link assem

bly. Remove the engine right and

left support insulator.

7. Disconnect the transmission

manual shift rod at the transmission.

Disconnect the speedometer cable at

the transmission and install a rubber

plug in the transmission.

8. Remove the drive shaft. Re

move the engine rear support re

tainer. Install standard eye bolts with

'/2-14 threads in the boss at the rear

of each exhaust manifold. Attach the

engine lifting bracket and sling (tool

T53L-300-A) to the eye bolts. Raise

the engine slightly.

9. Remove the engine rear support

(crossmember).

10. Raise the engine and carefully

remove the engine and transmission

from the car. Place the engine on

wood blocks. Remove the oil cooler

line retaining bracket from the right

side of the engine. Remove the fly
wheel housing lower inspection cover.

Remove the starter.

11. Remove the converter to fly
wheel retaining nuts. Remove the

transmission oil level filler tube from

the right exhaust manifold. Remove

the transmission throttle control rod

at the accelerator cross shaft bracket.

Secure the transmission to a trans

mission jack. Remove the flywheel

housing to engine retaining bolts.

Remove the flywheel housing, trans

mission, and the oil cooler lines as an

assembly. Install the engine on a

work stand (Fig. 10).

INSTALLATION

1. Remove the engine from the

stand and place it on wood blocks.

Install two transmission guide studs

in the engine block. Place the trans-
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Flu. 9430 Engine Installation

Too/6001-TES

1891-A

FIG. 10-Engine Work Stand

mission in position against the block

aligning the converter studs with the

stud holes in the flywheel. Install two

flywheel housing retaining bolts and

remove the guide studs. Install the

remaining flywheel housing bolts. Re

move the transmission jack.

2. Install the drive plate to con

verter units. Tighten the nuts to speci

fications. Secure the transmission oil

cooler lines to the side of the engine

with the retaining clamp. Install the

starter and the flywheel housing lower

inspection cover. Attach the trans

mission oil filler tube to the right

exhaust manifold upper rear stud.

Tighten the retaining nut to 23-28

foot-pounds torque. Connect the

transmission throttle control rod at

the accelerator cross shaft bracket.

3. Clean the gasket surfaces of the

exhaust manifolds and the muffler

inlet pipes. Place a new gasket over

the muffler inlet pipe studs of the ex

haust manifolds.

4. Install the engine lifting sling

and bracket on the engine. Lower the

engine and transmission assembly into

the car. Make sure the exhaust mani

folds are properly aligned with the

muffler inlet pipes.

5. Place a jack under the trans

mission and raise the transmission.

Remove the engine lifting sling and

bracket and the eye bolts. Install the

engine rear support (crossmember).

Remove the jack from the transmis

sion. Install the engine rear support

retainer.

6. Remove the rubber plug from

the transmission and connect the

speedometer cable. Install the drive

shaft. Install the engine right and left

front support retainers.

7. Install the idler arm bracket.

Connect the starter cable and the

transmission manual shift rod. Install

the crankcase ventilation tube outlet.

Connect the flexible fuel line to the

fuel tank line. Connect the generator

wires. Install the exhaust manifold to

muffler inlet pipes, lockwashers and

nuts. Remove the safety stands and

lower the car.

8. Connect the accelerator rod to

the accelerator cross shaft bracket,

the heater hose to the intake mani

fold, and the heater hose to the water

pump. Connect the engine ground

strap to the right valve rocker arm

cover.

9. Install the wire loom on the

clips on the left valve rocker arm

cover. Install the engine temperature

and oil pressure sending unit wires.

Connect the coil primary wire.

On a car with power brakes, con

nect the power brake vacuum line to

the intake manifold vacuum fitting.

10. Connect the battery ground

cable at the engine. Install the radia

tor and the hood. Fill and bleed the

cooling system. Fill the crankcase

with the proper grade and quantity of

engine oil. Operate the engine at fast

idle and check all gaskets and hose

connections for leaks. Adjust the

transmission linkage. Install the air

cleaner assembly.
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ENGINE DISASSEMBLY (ENGINE REMOVED)

INTAKE MANIFOLD AND

DISTRIBUTOR

1. Disconnect the fuel pump inlet

line at the fuel pump and remove the

line. Disconnect the carburetor fuel

inlet line at the sediment bowl and

remove the fuel pump and sediment

bowl. Remove the access plug from

the top of the cylinder front cover,

then remove the fuel pump push rod.

2. Disconnect the wires at the

spark plugs and remove the wires

from the ignition harness bracket on

each valve rocker arm cover. Remove

the coil high tension wire and the pri

mary ignition wire from the coil. Re

move the distributor cap and spark

plug wires as an assembly. Remove

the coil.

3. Disconnect the distributor vac

uum line at the distributor. Remove

the distributor retaining bolt and

clamp and remove the distributor.

4. Remove the radiator supply

tank. Disconnect the automatic choke

heat tube at the carburetor and re

move the tube from the exhaust mani

fold. Slide the clamp on the coolant

by-pass hose toward the water pump.

Remove the intake manifold retain

ing bolts (the oil filler tube bracket is

retained by the intake manifold right

front bolt). Remove the intake mani

fold (and gaskets) and carburetor as

an assembly.

5. Clean the top of the valve push

rod chamber cover and remove the

cover.

CYLINDER HEADS

1. Remove the valve rocker arm

covers and gaskets. Rotate the crank

shaft damper until No. 1 piston is on

T.D.C. at the end of the compression

stroke. Rotate the crankshaft damper

an additional 45. Starting at the

No. 4 valve rocker arm shaft support,

loosen the right valve rocker arm

shaft support bolts in sequence, two

turns at a time. After the bolts are

all loosened, remove the valve rocker

arm shaft assembly. Follow the same

procedure on the left valve rocker

arm shaft support bolts, starting at

No. 1 valve rocker arm shaft support.

Remove the valve push rods in se

quence.

2. Lift the hydraulic valve lifters

from the cylinder block and place

them in a rack so that they can be

installed in their original bore. The

internal parts of each hydraulic valve

lifter assembly are matched sets. Do

not intermix the parts. Keep the as-

1814-A

Flu. 11Hydraulic Valve Lifter Removal

A
Too/6085-1

1892-A

FIG. 12Cylinder Head Holding Fixtures

semblies intact until they are to be

cleaned. If the hydraulic valve lifters

can not be removed with the fingers,
remove them with the tool shown in

Fig. 11.

3. Remove the exhaust manifold

retaining bolts and tab washers, then

remove the exhaust manifolds and

heat shields.

4. Remove the spark plugs. Install

the cylinder head holding fixtures

(Fig. 12). Remove the cylinder head

bolts. Lift the cylinder head off the

block. Do not pry between the head

and block. Remove and discard the

cylinder head gasket.

OIL FILTER AND ADAPTER

Unscrew the oil filter from the

adapter. Remove the oil filter adapter

assembly and oil pressure sending

unit as an assembly. Discard the

gasket.

OIL PAN AND OIL-VACUUM

PUMP

1. Invert the engine on the work

stand.

2. Remove the oil pan retaining

screws and remove the oil pan. Dis

card the gasket.

3. Disconnect the vacuum connec

tion at the cylinder block. Remove

the oil-vacuum pump attaching bolts

and remove the oil-vacuum pump and

inlet tube as an assembly. Remove

the oil-vacuum pump drive shaft. Dis

card the oil-vacuum pump gasket.

CYLINDER FRONT COVER

1. Loosen the drive belt adjusting
arm at the generator. Remove the

water pump drive belts. Disconnect

the drive belt adjusting arm at the

water pump. Remove the generator

and adjusting arm bracket.
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On an engine with a windshield

washer pump remove the pump
bracket from the water pump.

Remove the water pump, pulley,

and fan as an assembly.

2. On an engine with a power

steering pump pulley, remove the two

cap screws and lockwashers securing
the power steering pulley to the crank

shaft damper, then remove the pulley.

Remove the large cap screw and

washer from the end of the crank-

ToolT58P-6316-A

shaft. Install the puller on the crank

shaft damper (Fig. 13) and remove

the damper. Remove the Woodruff

key and crankshaft sleeve from the

crankshaft.

3. Remove the screws fastening
the cylinder front cover to the block.

The timing pointer is fastened to the

engine by one cylinder front cover

screw. Remove the cylinder front

cover.

4. Discard the cylinder front cover

gasket.

FIG. 13Damper Removal

FIG. 14Camshaft Sprocket and Timing Chain

Removal or Installation

TIMING CHAIN AND

SPROCKETS

1. Remove the crankshaft front oil

slinger. Remove the three retaining

screws and lock ring from the cam

shaft sprocket, then remove the fuel

pump eccentric.

Remove the camshaft sprocket and

timing chain (Fig. 14).

2. Remove the crankshaft sprock

et (Fig. 15). Remove the Woodruff

key.

CAMSHAFT

Carefully remove the camshaft by

pulling it toward the front of the

engine. Use caution to avoid dam

aging the journals and lobes.

CYLINDER BLOCK

THERMOSTATS

Remove the cylinder block ther

mostats as outlined in Part 2-4.

FLYWHEEL, CRANKSHAFT,
AND CONNECTING ROD

ASSEMBLIES

1. Remove the flywheel attaching
bolts and remove the flywheel. Re

move the crankcase ventilation cover

and gasket. Remove the crankcase

ventilation tube outlet. The tube is a

press fit in the block.

2. Turn the engine on the work

stand so that the front end is up.

3. Remove any ridge and/or car

bon deposits from the upper end of

the cylinder bores. Move the piston

to the bottom of its travel and place

a cloth on the piston head to collect

the cuttings. Remove the cylinder

ridge with a ridge cutter. Follow the

instructions furnished by the tool

manufacturer. Never cut into the ring
travel area in excess of 1/32 inch

when removing ridges. After the ridge

has been removed, remove the cutter

from the cylinder bore, then turn the
crankshaft until the piston is at the

top of its stroke and carefully remove
the cloth with the cuttings.

4. Make sure all bearing caps

(main and connecting rod) are marked
so they can be installed in their origi

nal locations.

5. Turn the crankshaft until the

connecting rod being removed is

down.

6. Remove the nuts from the con

necting rod bolts, then pull the cap
off the rod.

7. 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.
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Tool T52L-6261-CEE

1895-A

Flu. 13Crankshaft Sprocket Removal

Adapter tool 616IH L/omp j 896-A

FIG. 16Camshaft Bearing Replacement

8. Remove the bearing inserts

from the connecting rods and caps.

9. Remove the main bearing caps.

10. 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.

11. Remove the rear journal oil

seal from the block and rear bearing

cap, and remove the cap to block

side seals.

12. Remove the main bearing in

serts from the block and bearing caps.

CAMSHAFT BEARINGS

Drill a Vi-inch hole in the cam

shaft rear bearing bore plug and use

tool T-7600-E to remove the plug.

Remove the camshaft bearings (Fig.

16).

DISASSEMBLY AND ASSEMBLY OF COMPONENT PARTS

VALVE ROCKER ARM SHAFT

DISASSEMBLY

1. Remove the cotter pins from

each end of the valve rocker arm

shaft, then remove the flat washers

and spring washers.

2. Slide the rocker arms, springs,

and the supports off the shaft. Be sure

to identify all parts.

3. If it is necessary to remove the

plugs from each end of the shaft, drill

or pierce one plug, then insert a steel

rod through the plug and knock out

the plug on the opposite end. Work

ing from the open end, knock out the

remaining plug.

ASSEMBLY

1. Oil all moving parts with en

gine oil.

2. If the plugs were removed from

the ends of the shaft, use a blunt tool

or large diameter pin punch and in

stall a plug, cup side out, in each end

of the rocker arm shaft.

3. Install the rocker arms, sup

ports, and springs in the order shown

in Fig. 17. Be sure the oil holes in

the shaft are facing downward. When

the left valve rocker arm shaft is as

sembled, the identification notch on

the shaft must be downward and

toward the rear of the engine (Fig.

18). The right rocker arm shaft must

be assembled so the identification

notch on the shaft faces downward

and to the front of the engine. Com

plete the assembly by installing the

remaining two flat washers with the

spring washer between them and in

stall the cotter pin.

CYLINDER HEADS

DISASSEMBLY

1. Clean deposits from the cylin

der head before removing the valves.

2. Compress the valve springs

(Fig. 19), then remove the spring re

tainer locks, and release the spring.

3. Remove the sleeve, spring re

tainer, spring assembly stem seal, and

valve. Discard the valve stem seals.

Identify all valve parts.

ASSEMBLY

1. Install each valve (Fig. 20) in

the port from which it was removed

or to which it was fitted. Install a new

stem seal on the valve.

2. If the damper spring was re

moved from the valve spring, install

the damper spring inside the valve

spring. Install the valve spring assem

bly over the valve, then install the

spring retainer and sleeve.

3. Compress the spring and install

the retainer locks (Fig. 19).

4. 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. 21).

Check the dividers against a scale.

If the assembled height is 15%4 inches
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.. BOLT

LOCKWASHER

WASHER

SPRING WASHER

\

ROCKER ARM

SUPPORT

0

PLUG

COTTER PIN

FIG. 17Valve Rocker Arm Shaft Assembly

ROCKER SHAFT

1527-C

FRONT OF ENGINE

NOTCH

Tool6513-EE

1 897-A

FIG. 18Valve Rocker Arm Shaft Identification

Notch

or greater, install the necessary

0.030-inch thick spacer(s) between

the cylinder head spring pad and the

valve spring to bring the assembled

height to the recommended dimen

sion of layi6-l5%4 inches. Do not in

stall spacers unless necessary. Use of

spacers in excess of recommendations

will result in overstressing the valve

springs which will lead to excessive

load loss and spring breakage.

1898-A

FIG. 19Valve Spring Retainer Locks-

Removal or Installation

HYDRAULIC VALVE LIFTERS

Each valve lifter is a matched as

sembly. If the parts of one lifter are

inter-mixed with those of another,

improper valve operation may result.

Disassemble and assemble each lifter

separately. Keep the lifter assemblies

in proper sequence so that they can

be installed in their original bores.

DISASSEMBLY

1. Grasp the lock ring with needle

nose pliers to release it from the

groove. It may be necessary to de

press the plunger to fully release the

lock ring.

2. Remove the push rod cup,

plunger, and spring.

3. Invert the plunger assembly and
remove the disc valve retainer by
carefully prying up on it with a

screwdriver, then remove the disc

valve and spring.

ASSEMBLY

A typical valve lifter is shown in
Fig. 22.

1. Place the plunger upside down
on a clean work bench.
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SERVICED AS

AN ASSEMBLY

UNDERSIDE OF SPRING RETAINER

SURFACE OF SPRING PAD
1899-A

FIG. 21Valve Spring Assembled Height

INTAKE VALVE

1542-B

FIG. 20-Valve Assembly

LOCK RING

PUSH ROD

DISC VALVE

RETAINER

PLUNGER
J5H WJO I

CUP J

SPRINO
SPUINĜ

Tool-6135-F

DISC VALVE

FIG. 22-Hydraulic Valve Lifter Assembly-

Typical

2. Place the disc valve in position

over the oil hole on the bottom of the

plunger. Set the disc valve spring on

top of the disc.

3. Position the disc valve retainer

over the disc and spring and push the

retainer down into place on the

plunger.

4. Place the plunger spring, then

the plunger (open end up) into the

lifter body.

BODY

1716-A

1 860-B

FIG. 23Piston Pin RemovalManually

5. Place the push rod seat in the

plunger.

6. Depress the plunger, then posi

tion the closed end of the lock ring

in the groove of the lifter body. With

the plunger still depressed, position

the open ends of the lock ring in the

groove. Release the plunger, then de

press it again to fully, seat the lock

ring.

PISTONS AND CONNECTING
RODS

DISASSEMBLY

1. Mark the pistons and pins to as

sure assembly with the same rod and

installation in the same cylinders

from which they were removed. Re

move the piston rings.

2. Remove the piston pin from the

piston and connecting rod (Fig. 23

or 24).

ASSEMBLY

The piston connecting rod and re

lated parts are shown in Fig. 25.

1. Apply a light coat of engine oil

to all parts. Assemble the piston to

the connecting rod so that the step on

the piston and the oil squirt holes in
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Arbor Press
UPPER COMPRESSION RING

LOWER COMPRESSION RING

OIL RING ASSEMBLY

SERVICED

AS AN

ASSEMBLY

1859-B

FIG. 24Piston Pin Removal on Arbor Press

PISTON

CONNECTING ROD

BEARING INSERTS

BEARING CAP

NUT 1901-A

FIG. 25Piston, Connecting Rod, and

Related Parts

1864-B

FIG. 26Piston and Connecting Rod Assembly

the connecting rod will be toward

the outside of the engine
"V"

(Fig.

26). The indentation on the piston is

toward the front of the engine. Pis

tons are not interchangeable from

one cylinder bank to the other.

2. Start the piston pin in the piston

and connecting rod as shown in Fig.

27 or 28. Press the piston pin through

the piston and connecting rod until

the end of the pin is approximately

Va inch from the piston boss (Fig.

29). If a press is used to install the

piston pin, remove the piston and

connecting rod assembly from the

press when the pin is pressed in with

in Va inch from the piston boss and

install it in a vise.

3. Using a torque wrench, tighten

the nut on the tool (Fig. 29) until the

piston pin is fully seated (until detail

1 has seated against detail 2). A mini

mum torque limit of 20 foot-pounds

is required to fully seat the pin.

4. If the torque required to seat

the pin is less than 20 foot-pounds,

remove the piston pin and replace the

connecting rod. The piston pin bore

of the new connecting rod must be

within the limits of 0.9737-0.9742

inch. The diameter of the piston pin

must be within the limits of 0.9750-

0.9753 inch. If the piston pin is not

within specifications, replace the pis

ton and piston pin assembly. Check

the fit of the new piston in the cylin

der bore before assembling the piston

and piston pin to the connecting rod.

5. Follow the instructions con

tained on the piston ring package and

install the piston rings.

6. Check the ring side clearance

of the compression rings with a feeler

gauge inserted between the ring and

its lower land (Fig. 30). 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 and pin should be

replaced.

7. 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.

OIL-VACUUM PUMP

DISASSEMBLY

1. Remove the oil inlet tube from

the oil pump and discard the gasket.
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Mb. 27Piston Pin InstallationManually

1862-8

Arbor Press

Ram-

Tool-6135-F

1861-B

FIG. 28Piston Pin InstallationOn Arbor Press

<"\

FIG. 29Checking Interference Torque

Required to Seat Piston Pin

1863-A

1902 -A

FIG. 30-Ring Side CIearance

2. Disconnect the vacuum pump

inlet line from the vacuum pump

body.

3. Remove the screws and locking

plates that secure the vacuum pump

assembly to the oil pump body.

4. Scribe an index mark on the

side of the cover plate and the vacu

um pump, then remove the cover

plate and drive lug.

5. Remove the vacuum pump ro

tor and vanes as an assembly. Do not

drop the vanes.

6. Remove the inner rotor and

shaft assembly, then remove the out

er race.

7. 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.

ASSEMBLY

The oil-vacuum pump assembly is

shown in Fig. 31.

1. Oil all parts thoroughly.

2. Install the oil pressure relief

valve plunger, spring, and a new cap.
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INTERMEDIATE DRIVE SHAFT-

OUTER RACE

ASSEMBLY

OIL PUMP BODY

SCREEN AND TUBE

_ - -

PLUNGER

SPRING

,^-CAP

-SCREW

VACUUM PUMP INLET LINE

Cifcb**-"*JVACUUM PUMP

COVER PLATE

V^yl^
VANE

ROTOR

VACUUM PUMP BODY

LOCK PLATES
RETAINING BOLTS

1903-A

FIG. 31Oil-Vacuum Pump Assembly

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 with

out replacing the other.

4. Position the vanes in the vacu

um pump rotor.

5. Compress the vanes into the

rotor and position the assembly in

the vacuum pump body.

6. Position the drive lug in the

vacuum pump rotor. Using the index

marks as a guide, position the cover

plate on the vacuum pump housing

with the oil groove on the plate fac

ing upward. Install the two cover

plate screws. Position the vacuum

pump on the oil pump and install the

lock plates and retaining screws.

7. Install, but do not tighten, the

vacuum pump inlet tube.

ENGINE ASSEMBLY (ENGINE REMOVED)

CAMSHAFT BEARINGS

Camshaft bearings are available

prefinished to size for standard and

0.015-inch undersize journal diame

ters. The bearings are not inter

changeable from one bore to another.

The bearings must be installed in

their respective bores.

1. Position the new bearing at the

bearing bore, and press it in place

with the tool shown in Fig. 16. Align

the oil holes in the bearings with the

oil holes in the cylinder block when

the bearings are installed. Be sure the

camshaft front bearing is installed

0.005-0.020 inch below the front face

of the cylinder block (refer to Fig. 33

in Part 1-2).

2. Clean out the camshaft rear

bearing bore plug recess thoroughly.

3. Coat the flange of a new plug

with water resistant sealer and install

it with the flange facing in. Drive the

plug in until it is flush or slightly be

low the casting surface.

CAMSHAFT

The camshaft and related parts are

shown in Fig. 32.

Oil the camshaft and apply Lubri

plate to all the lobes, then carefully
slide it through the bearings.

CRANKSHAFT

The crankshaft and related parts

are shown in Fig. 33.

1. Be sure that the rear journal oil

seal grooves are clean, then install a

new rear journal oil seal in the block

(Fig. 35) and rear main bearing cap
(Fig. 34). After installation, cut the
ends of the seals flush.

2. 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

BEARINGS

CAMSHAFT

REAR BEARING

BORE PLUG

SCREW

CAMSHAFT

TIMING CHAIN AND

CAMSHAFT SPROCKET

FUEL PUMP ECCENTRIC

FIG. 32Camshaft and Related Parts
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CYLINDER BLOCK JOURNAL SEAL

MAIN BEARING INSERTS

BOLT

REAR BEARING CAP

JOURNAL SEAL

POWER STEERING

PUMP PULLEY REAR BEARING CAP

SIDE SEALS

MAIN BEARING CAPS

BOLTS 1904-A

FIG. 33Crankshaft and Related Parts

Too/-6707-B

FIG. 35Seal to Block Installation

915-A

FIG. 34Seal to Rear Bearing Cap Installation

clean. Foreign material under the in

serts may distort the bearing and

cause a failure.

Place the upper main bearing in

serts in position in the bore with the

tang fitting in the slot provided.

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

4. Carefully lower the crankshaft

into place. Be careful not to damage

the bearing surfaces.

5. Check the clearance of each

main bearing following the procedure

under "Main Bearing
Replacement"

(Part 1-1).

6. If the bearing clearances are

satisfactory, apply a light coat of en

gine oil to the journals and bearings,
then install all the bearing caps, ex

cept the thrust bearing cap (No. 3

bearing). Main bearing caps are num

bered 1 thru 5 starting at the front

of the engine. The arrows on the cap

should be pointed toward the front of

the engine. Tighten the bearing cap

bolts to specifications.
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HOLD CRANKSHAFT

FORWARD

PRY CRANKSHAFT FORWARD

FIG. 36Thrust Bearing Alignment

PRY CAP BACKWARD TIGHTEN CAP 1917-A

FIG. 37-Crankshaft End Play

7. Install the thrust bearing cap
with the bolts finger tight. Pry the

crankshaft forward against the thrust

surface of the upper half of the bear

ing (Fig. 36). Hold the crankshaft

forward and pry the thrust bearing

cap to the rear (Fig. 36). This will

align the thrust surfaces of both

halves of the bearing. Retain the for

ward pressure on the crankshaft, and

tighten the cap bolts to specifications

(Fig. 36).

8. Force the crankshaft toward the

rear of the engine. Install a dial indi

cator so the contact point rests

against the crankshaft flange and the

indicator axis is parallel to the crank

shaft axis (Fig. 37). Set the dial on

zero, then push the crankshaft for

ward and note the reading on the

dial.

9. If the end play exceeds the wear

limit, replace the thrust bearing. If

the end play is less than the minimum

limit, inspect the thrust bearing faces

for scratches, burrs, nicks, or dirt. If
the thrust faces are not defective or

dirty, they probably were not aligned
properly. Install the thrust bearing
and align the faces following the rec
ommended procedure (step 7), then
recheck the end play.

10. Dip the rear bearing cap side

seals in light engine oil, then immedi

ately install them in the grooves. It

may be necessary to tap the seals into

place for the last Vi inch of travel.

Do not cut the seal projecting ends.

Do not use sealer on the side seals,
the seals are designed to expand

when dipped in oil. Using sealer may
retard this expansion.

11. Check the rear main bearing
cap side seals for leaks by squirting a

few drops of oil into the parting lines

between the bearing cap and the cyl

inder block from the outside. Blow

compressed air against the seals from

the inside of the block. If air bubbles

appear in the oil, it indicates possible

oil leakage. The above test should

not be performed on newly installed

seals until sufficient time has been

allowed for the seals to expand into

the seal grooves.

12. Apply sealer to a new crank

case ventilation cover gasket and in

stall the gasket and cover. Tighten

the cover screws to 12-15 foot

pounds torque. Install the flywheel.

Tighten the retaining bolts to 75-85

foot-pounds torque. Install the crank

case ventilation tube outlet.

CONNECTING ROD

ASSEMBLIES

1. Turn the engine on the work

stand so that the front end is up.

2. Apply a light coat of engine oil

to the piston rings, pistons, and cylin
der walls.

3. Piston assemblies are not inter

changeable from one cylinder bank

to the other. Right and left pistons

must be installed in their respective

bank of the cylinder block.

Each connecting rod and bearing
cap are numbered from 1 to 4 in the

right bank and from 5 to 8 in the left

bank, beginning at the front of the

engine. The numbers on the connect

ing rod and bearing cap must be on

the same side when installed in the

cylinder bore. If a connecting rod is

ever transposed from one block or

cylinder to another, new bearings

should be fitted and the connecting
rod should be numbered to corre

spond with the new cylinder number.

Make sure the ring gaps are prop

erly spaced around the circumference

of the piston. Install a piston ring

compressor on the piston and push

the piston in with a hammer handle
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FIG. 39Crankshaft Sprocket Installation

1911-A

FIG. 38Connecting Rod Side Clearance

until it is slightly below the top of

the cylinder. Be sure to guide the

connecting rods to avoid damaging
the crankshaft journals. Install the

piston with the indentation in the pis

ton head toward the front of the en

gine and the step on the piston toward

the inside of the engine
"V."

The

bearing lock slots in the connecting

rod should be toward the outside of

the engine
"V"

when installed.

4. Check the clearance of each

bearing following the procedure un

der "Connecting Rod Bearing Re
placement."

5. If the bearing clearances are to

specification, apply a light coat of

engine oil to the journals and bear

ings.

6. 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, then tighten the nuts

to specifications.

7. After the piston and connecting

rod assemblies have been installed,

check the side clearance between the

connecting rods on each crankshaft

journal (Fig. 38).

TIMING MARKS

FIG. 40Aligning Timing Marks

1906-A

TIMING CHAIN AND

SPROCKETS

1. Place the key in position in the

slot in the crankshaft. Install the

crankshaft sprocket (Fig. 39).

2. Place the timing chain in posi

tion on the camshaft sprocket. Install

the camshaft sprocket and timing
chain (Fig. 14), aligning the timing
mark on the crankshaft sprocket (Fig.

40).

3. Rotate the crankshaft in a

clockwise direction (as viewed from

the front) to take up the slack on the

left side of the chain.

4. Establish a reference point on

the block and measure from this

point to the chain (Fig. 41). Rotate

the crankshaft in the opposite direc

tion to take up the slack on the right

side of the chain, then 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 difference be

tween the two measurements.

5. If the deflection exceeds Vi

inch, replace the timing chain and/or

sprockets.

6. Install the fuel pump eccentric,

lock plate, and screws (Fig. 42). In

stall the crankshaft front oil slinger.

CYLINDER FRONT COVER

AND FRONT OIL SEAL

FRONT OIL SEAL REPLACEMENT

It is good practice to replace the

oil seal each time the cylinder front

cover is removed.

1. Drive out the old seal with a

pin punch, then clean out the recess

in the cover.

2. Coat a new seal with grease,

then install the seal (Fig. 43). Drive

the seal in until it is fully seated in

the recess. Check the seal after instal-
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REFERENCE POINT RIGHT SIDE OF CHAIN

TAKE UP SLACK ON LEFT SIDE. ESTABLISH A REFERENCE POINT AND

MEASURE DISTANCE A. TAKE UP SLACK ON RIGHT SIDE AND FORCE

LEFT SIDE OUT WITH THE FINGERS AND MEASURE DISTANCE B.

DEFLECTION IS A MINUS B. 1907-A

FIG. 41Timing Chain Deflection

FIG. 43Oil Seal Installation

lation to be sure the spring is prop

erly positioned in the seal.

CYLINDER FRONT COVER

INSTALLATION

1. Clean the cylinder front cover

and the cylinder block gasket sur

faces.

2. Coat the gasket surface of the

block and cover and the cover bolt

1909-A

1908-A

FIG. 42Fuel Pump Eccentric Installed

Tool6059-B

FIG. 44Cylinder Front Cover Alignment

1910-A

threads with sealer. Position a new

gasket on the block.

3. Install the cylinder front cover

alignment pilot tool on the cylinder

front cover so the keyway in the pilot

aligns with the key in the crankshaft.

Position the cover and pilot over the

end of the crankshaft and against the

block (Fig. 44).

4. Install the cylinder front cover

bolts finger tight. The timing pointer

is retained by one of the cylinder

front cover screws.

While pushing in on the pilot,

tighten the cover bolts to 12-15 foot

pounds torque. Remove the pilot.
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GASKET

ToolT52L-6306AEE

FIG. 45Damper Installation

1912-A

OIL FILTER

1913-A

FIG. 46Oil Filter Assembly

1919-A

FIG. 47Cylinder Head Bolt Tightening Sequence

5. Lubricate the crankshaft with

a white lead and oil mixture and

lubricate the oil seal rubbing surface

with grease. Install the crankshaft

sleeve.

6. Line up the damper keyway
with the key on the crankshaft, then

install the damper on the crankshaft

(Fig. 45).

7. Install the damper cap screw

and washer, and tighten it to 75-90

foot-pounds torque.

On a car with power steering, in

stall the pulley on the crankshaft

damper.

8. Install the cylinder block ther

mostats as outlined in Part 2-4.

9. Clean the water pump gasket

surfaces and apply sealer. Position

new gaskets on the pump and posi

tion the water pump, pulley, and fan

on the block. Install the water pump

left bolts finger tight.

On an engine with a windshield-

washer pump, position the pump

bracket and install the water pump

lower right bolt.

Install the water pump upper right

bolt, then tighten all the water pump

bolts.

10. Position the fuel pump push

rod in the top of the cylinder front

cover, then install the plug.

11. Apply sealer to a new fuel

pump gasket then install the gasket,

fuel pump, and sediment bowl.

OIL PAN AND OIL-VACUUM

PUMP

1. Invert the engine on the work

stand. Position the intermediate drive

shaft into the oil pump socket. With

the shaft firmly seated in the socket,

position the oil pump into place. The

stop on the shaft should touch the

roof of the crankcase. Remove the

shaft and oil pump and position the

stop as necessary.

2. With the stop properly posi

tioned, insert the oil pump drive shaft

into the oil pump.

3. Position a new gasket on the oil

pump housing and install the oil-

vacuum pump, inlet tube assembly,

and shaft as an assembly (Fig. 8).

Tighten the oil pump retaining screws

to 23-28 foot-pounds torque.

4. Connect the vacuum pump in

let line. Tighten the fittings at the

pump and cylinder block.

5. Position a new gasket on the oil

pan and place the oil pan assembly

on the block by positioning the front

of the oil pan over the oil pump inlet

tube and screen assembly. Install the

retaining screws and tighten them

from the center outward to 12-15

foot-pounds torque.

OIL FILTER AND ADAPTER

The oil filter assembly is shown in

Fig. 46.

1. Clean the oil filter adapter gas

ket surfaces.
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2. Apply sealer to a new adapter

gasket, and install the adapter assem

bly and gasket.

3. Clean the adapter filter recess.

Coat the gasket on a new filter with

oil, then place the filter in position

on the adapter. Hand tighten the filter

until the gasket contacts the adapter

face, then advance it Vi turn.

4. Install the oil pressure sending
unit.

CYLINDER HEADS

1. Clean the cylinder head and

block gasket surfaces. Guided by the

word
"FRONT"

on the gasket, install

the head gasket over the cylinder

head dowels. Do not apply sealer to

the gasket or gasket surface of the

head or block.

2. Place the cylinder head on the

engine, then remove the holding fix

tures. Coat the head bolt threads with

water resistant sealer, then install the

bolts.

3. The cylinder head bolt tighten

ing procedure is performed in three

progressive steps. Tighten the bolts

in the sequence shown in Fig. 47.

First, tighten all the bolts to 75 foot

pounds torque, then to 85 foot

pounds torque, finally tighten them

to 95-105 foot-pounds torque. After

the cylinder head bolts have been

tightened to specification, the bolts

should not be disturbed.

4. Coat the mating surfaces of the

exhaust manifold with a light film of

graphite grease.

On the right exhaust manifold,

using a new gasket, install the auto

matic choke air chamber cover on

the manifold. Be sure the cover is

securely fastened. Position a new gas

ket over the muffler inlet pipe studs

of the exhaust manifolds.

5. Position the exhaust manifold

and heat shield on the cylinder head

and install the retaining bolts and tab

washers. Tighten the retaining bolts

to 23-28 foot-pounds torque, work

ing from the center to the ends. Lock

the bolts by bending one tab of the

washer over a flat on the bolt.

6. Install the spark plugs.

7. Coat the outside of each valve

lifter with engine oil to provide ini

tial lubrication. Do not fill the lifters

with oil. The lifters will fill much

faster after the engine is started if

they are free of any oil film which

may cause an oil seal between the

plunger and the lifter body. Place

each lifter in the bore from which it

was removed.

8. Install the valve push rods in

CLAMP THERMOSTAT

GASKET

MANIFOLD-TO-HEAD

GASKET

COOLANT TEMPERATURE

SENDING UNIT

INTAKE MANIFOLD

FIG. 48Intake Manifold Assembly

their proper sequence, making sure

the lower ends of the rods are posi

tioned in the lifter push rod cup.

9. Crank the engine until the No.

1 piston is on T.D.C. at the end of

the compression stroke.

10. Rotate the crankshaft damper

an additional 45.

11. Install the right valve rocker

arm shaft assembly on the cylinder

head with the valve push rods in

place and the rocker shaft support

bolts finger tight. Be sure the identi

fication notch in the shaft is down

and to the front.

12. Starting at the first valve rock
er arm support, tighten the bolts in

sequence, two turns at a time, until

the supports fully contact the cylin

der head. Tighten the bolts in se

quence to specifications.

13. Follow step 11 for the left

valve rocker arm shaft assembly. Be

sure the identification notch on the

left shaft is down and to the rear.

14. Follow step 12 for the left

valve rocker arm shaft.

15. Cement or staple a new gasket

to the valve rocker arm covers so

that the word
"TOP"

on the gasket

tab is to the top when the gasket is

installed. Install the valve rocker arm

covers.

1914-A

INTAKE MANIFOLD AND

DISTRIBUTOR

The intake manifold assembly is

shown in Fig. 48.

1. Install a new gasket on the

valve push rod chamber cover using

an oil resistant sealer on the gasket.

2. With the gasket in position, tilt

the front of the cover upward and

install the rear of the cover over the

ventilation tube. Lower the front of

the cover into position making cer

tain the rubber grommet in the cover

is not dislodged by the distributor

clamp stud. Tighten the cover screws

to 2.0-2.5 foot-pounds torque.

3. Clean the gasket surfaces of the

cylinder heads and intake manifold.

4. Guided by the word
"FRONT"

on the gaskets, install the gaskets on

the cylinder heads. Temporarily in

stall the manifold clamp mounting
bolts in the cylinder heads to keep
the gaskets in place. Intake manifold

gaskets are interchangeable from one

cylinder bank to the other.

5. Carefully lower the intake mani
fold into position. Insert the water

pump by-pass tube into the by-pass

hose as the intake manifold is low

ered into position. Be sure the bolt

holes in the manifold gaskets are

aligned with the bolt holes in the in-
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take manifold. Remove the clamp

mounting bolts. Position the manifold

clamps, install the retaining bolts (the

oil filler tube bracket is retained by
the intake manifold right front bolt).

Tighten them to 23-28 foot-pounds

torque, working from the center to

the ends.

6. Install the thermostat gasket

and thermostat, and the radiator sup

ply tank.

7. With No. 1 piston on T.D.C.

after the compression stroke, install

the distributor in the block with the

rotor at the No. 1 firing position and

the breaker points open. Install the

hold down clamp. Connect the dis

tributor vacuum line. Connect the

carburetor fuel inlet line to the fuel

pump. Install the coil.

8. Install the distributor cap and

the spark plug wire assembly. Con

nect the coil high tension wire and

coil primary wire.

REPAIR OPERATIONS (ENGINE INSTALLED)

SUPPORT

BRACKET

REINFORCEMENT

ASSEMBLY

ADAPTER PLATE

SUPPORT

ASSEMBLY

SPACER

REBOUND INSULATOR

FIG. 49Engine Front Support

ENGINE SUPPORTS

The front supports are located on

each side of the crankcase and the

rear support is located at the trans

mission extension housing.

ENGINE FRONT SUPPORT

The engine front support is shown

in Fig. 49. The procedures given ap

ply to either a right or left installa

tion.

Removal

1. Remove the insulator assembly

to underbody retaining nut. The nut

must be removed from both insulat

ors so that the engine can be raised.

2. Raise the engine about 1 inch

with a jack and a wood block placed

under the oil pan, then remove the

rebound insulator, spacer, and insu

lator assembly.

Installation

1. Position the insulator assembly,

spacer, and rebound insulator. If both

insulators have been removed, install

the parts on the opposite side before

proceeding with step 2.

2. Lower the engine, then install

the underbody to insulator and nut

1 930-A
BRACKET

1931-A

FIG. 50Engine Rear Support

and tighten the nut to 40-45 foot

pounds torque.

ENGINE REAR SUPPORT

The engine rear support is shown

in Fig. 50.

Removal

1. Remove the support assembly

to reinforcement assembly nuts and

washers. Remove the support assem

bly to insulator assembly nut, lock

washer, rebound insulator and spacer.

2. Raise the extension housing

slightly to relieve the pressure on the

support assembly. Remove the sup

port assembly.

3. Remove the insulator assembly

to adapter plate nuts and lock

washers.

Installation

1. Install the insulator assembly

on the adapter plate.

2. Raise the extension housing
enough to position the support as

sembly.

3. Install the support assembly to

reinforcement assembly lockwashers

and nuts.

4. Install the spacer, rebound in

sulator, lockwasher, and nut.

INTAKE MANIFOLD

REMOVAL

1. Drain the cooling system. Re

move the air cleaner.

2. Disconnect the radiator upper

hose at the radiator supply tank. Re

move the automatic choke heat tube.

3. Remove the carburetor fuel in

let line. Disconnect the engine tem

perature sending unit wire at the

sending unit. Disconnect the coil high

tension lead at the coil, then remove

the distributor cap and spark plug

wire assembly. Disconnect the vacu

um line from the distributor and the

heater hose from the water pump.

Disconnect the accelerator rod and

secure the rod to the dash panel.

On a car with power steering, dis

connect the power steering vacuum

line at the intake manifold vacuum

fitting.
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4. Remove the radiator supply
tank. Loosen the water pump by-pass

hose clamp at the water pump and

slide the clamp toward the intake

manifold.

5. Remove the intake manifold re

taining bolts and clamps and remove

the intake manifold and carburetor

as an assembly. Discard the intake

manifold gaskets.

INSTALLATION

1. Clean the gasket surfaces of the

head and intake manifold.

2. Guided by the word
"FRONT"

on the gaskets, install the gaskets on

the cylinder heads. Temporarily in

stall the manifold clamp mounting
bolts in the cylinder heads to keep
the gaskets in place. Intake manifold

gaskets are interchangeable from one

cylinder bank to the other.

3. Carefully lower the intake mani
fold into position. Insert the water

pump by-pass tube into the connec

tion on the water pump as the intake

manifold is lowered into position. Be

sure the bolt holes in the manifold

gaskets are aligned with the bolt holes

in the intake manifold. Remove the

clamp mounting bolts. Position the

manifold clamps, install the retaining
bolts and tighten them to 23-28 foot

pounds torque, working from the

center to the ends. The oil filler tube

bracket is retained by the intake

manifold right front bolt.

4. Tighten the water pump by
pass clamp at the water pump. Con

nect the heater hose at the intake

manifold. Connect the automatic

choke heat tube.

5. Clean the radiator supply tank

mounting surface. Apply sealer to a

new radiator supply tank gasket and

position the gasket on the tank. Posi

tion the thermostat in the intake

manifold. Position the radiator sup

ply tank on the intake manifold and

install the retaining bolts. Connect

the radiator hose to the radiator sup

ply tank.

6. Connect the accelerator rod at

the accelerator cross shaft bracket

and the heater hose at the water

pump. Install the carburetor fuel in

let line. Connect the ignition primary

wire to the coil. Install the distributor

cap and connect the distributor wires.

Connect the engine temperature send

ing unit.

On cars with power brakes, con

nect the power brake vacuum line

at the intake manifold vacuum fitting.

7. Fill and bleed the cooling sys

tem.

8. Operate the engine and check

all gaskets and hose connections for

leaks. Install the air cleaner.

CYLINDER HEADS

REMOVAL

1. Remove the intake manifold

following the procedure in this sec

tion.

2. Remove the wire loom from

the left valve rocker arm cover and

position the wiring out of the way.

Remove the coil.

3. Remove the distributor hold

down clamp retaining nut and re

move the distributor and hold down

clamp. Remove the valve push rod

chamber cover and gasket.

4. Remove the left valve rocker

arm cover retaining screws and re

move the valve rocker arm cover and

gasket.

5. Remove the right valve rocker

arm cover and gasket (the engine

ground strap is retained by the out

side center screw).

6. Rotate the crankshaft damper

until No. 1 piston is on T.D.C. at the

end of the compression stroke. Ro

tate the crankshaft damper an addi

tional 45. Starting at the No. 4 valve
rocker arm shaft support, loosen the

support bolts in sequence, two turns

at a time. After the bolts are all loos

ened, remove the valve rocker arm

shaft assembly, then remove the valve

push rods in sequence. Starting at the
No. 1 valve rocker arm shaft support,

follow the same procedure on the left

valve rocker arm shaft support bolts,
then remove the valve push rods in

sequence.

7. Disconnect the muffler inlet

pipes from the exhaust manifolds.

8. Remove the cylinder head re

taining bolts. Install standard eye

bolts with 5/16-18 threads and install

the lifting bracket and sling and lift

the cylinder head off the block. Do

not pry between the head and the

block. Remove and discard the gas

ket.

INSTALLATION

1. Clean the cylinder head and

cylinder block gasket surfaces. Guid

ed by the word
"FRONT'

on the

gasket, install the gasket over the

cylinder dowels. Do not apply sealer

to the gasket or gasket surface of the

head or block.

2. Clean the gasket surfaces of the

muffler inlet pipes.

3. Position the cylinder head on

the engine, then remove the lifting

sling and eye bolts. Coat the head

bolt threads with water resistant seal

er, then install the bolts.

4. The cylinder head bolt tighten

ing procedure is performed in three

progressive steps. Tighten the bolts

in the sequence shown in Fig. 47.

First tighten all the bolts to 75 foot

pounds torque, then to 85 foot

pounds torque, finally tighten them

to 95-105 foot-pounds torque. After

the cylinder head bolts have been

tightened to specifications, the bolts

should not be disturbed.

5. Apply sealer to the valve push

rod chamber cover and position the

gasket on the cylinder block, then in

stall the cover.

6. Rotate the crankshaft damper

until No. 1 piston is on T.D.C. after

the compression stroke, then position

the distributor in the block with the

rotor at the No. 1 firing position and

the breaker points open. Install the

hold down clamp.

7. Install the intake manifold and

related parts following the procedure
in this section.

8. Install the valve push rods in

their proper sequence, making sure

the lower ends of the rods are posi

tioned in their lifter push rod cup.

9. Install the valve rocker arm

shaft assemblies following the proce
dure under "Cylinder

Heads"

in Sec

tion 5.

10. Install the valve rocker arm

covers following step 15 on page

1-67. The coil is retained by the left

cover inside front retaining screw and

the wiring loom is retained by the

right cover inside rear and center re

taining bolts.

11. Connect the ignition primary
wires at the coil. Install the distribu

tor cap and spark plug wire assembly.

Connect the coil high tension wire.

12. Install new gaskets on the ex

haust manifolds and connect the

muffler inlet pipes.

13. Fill and bleed the cooling sys

tem. Start the engine and check all

hose connections and fittings for

leaks. Adjust the ignition timing. In

stall the air cleaner.
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CRANKSHAFT DAMPER

REMOVAL

1. Remove the hood. Drain the

cooling system. Remove the air

cleaner, radiator, radiator supply

tank, and the fuel pump.

2. Remove the drive belts.

On a car with power steering, re

move the power steering pump pulley
from the crankshaft damper.

3. Remove the large cap screw

and washer from the end of the

crankshaft. Install the puller on the

crankshaft damper (Fig. 13) and re

move the damper.

INSTALLATION

1. Line up the damper keyway
with the key on the crankshaft, then

install the damper on the crankshaft

(Fig. 45).

2. Install the damper cap screw

and washer, and tighten the screw to

specifications.

On a car with power steering, in

stall the power steering pump pulley

on the damper. Tighten the screws to

specifications.

3. Install the drive belts, the fuel

pump, radiator supply tank, the radi

ator, the hood, and air cleaner. Fill

and bleed the cooling system.

CYLINDER FRONT COVER

AND TIMING CHAIN

REMOVAL

1. Drain the cooling system and

the crankcase. Remove the hood, air

cleaner, radiator, radiator supply

tank, and fuel pump (and fuel pump

push rod).

2. Disconnect the battery cable

from the water pump, then, remove

the water pump, pulley, and fan as

an assembly. Set the crankshaft

damper to
14

B.T.D.C, then remove

the crankshaft damper. Remove the

damper key and the sleeve from the

crankshaft.

3. Remove the engine right and

left support to underbody nuts. Raise

the engine with a jack and wood

block placed under the oil pan. Posi

tion 1-inch wooden blocks between

the engine front support brackets on

the underbody and block. Remove

the jack from the oil pan.

4. Remove the oil pan as outlined

in this section.

5. Remove the generator mount

ing bracket to cylinder front cover

retaining bolt. Remove the cylinder

front cover retaining bolts and re

move the cylinder front cover and

discard the gasket.

6. Remove the crankshaft front

oil slinger. Crank the engine until the

timing marks on the sprocket are

positioned as shown in Fig. 40. Re

move the three retaining screws and

lock ring from the camshaft sprocket,

then remove the fuel pump eccentric.

Remove the camshaft sprocket and

timing chain (Fig. 14).

INSTALLATION

1. Place the timing chain in posi

tion on the camshaft sprocket. In

stall the camshaft sprocket and tim

ing chain (Fig. 14) aligning the

timing mark on the camshaft with

the timing mark on the crankshaft

sprocket (Fig. 40).

2. Install the fuel pump eccentric,

lock plate, and screws (Fig. 42). In

stall the crankshaft front oil slinger.

3. Clean the cylinder front cover,

oil pan, and block gasket surfaces.

4. Replace the crankshaft front oil

seal.

5. Coat the gasket surface of the

block and cover and the cover bolt

threads with sealer. Position a new

gasket on the block.

6. Install the alignment pilot tool

on the cylinder front cover so that

the keyway in the pilot aligns with

the key in the crankshaft. Position

the cover and pilot over the end of

the crankshaft and against the block

(Fig. 44).

7. Position the generator support

bracket on the cover and install the

bolt finger tight. Position the timing
pointer on the cylinder front cover

and install the bolt finger tight. In

stall the remaining bolts finger tight.

8. While pushing in on the pilot,

tighten the cover bolts to specifica

tions. Remove the pilot.

9. Position a new gasket on the

oil pan and install the oil pan and

related parts as outlined in this sec

tion.

10. Install the sleeve on the crank

shaft, then install the crankshaft

damper. Clean the block water pump
gasket surfaces. Apply sealer on new

water pump gaskets and position the

gaskets on the water pump. Position

the water pump, pulley, and fan as

sembly on the block. Install the water

pump left bolts finger tight. Position

the windshield washer pump bracket

and install the water pump lower

right bolt. Position the battery ground

strap and install the water pump up

per right bolt. Tighten all the water

pump retaining bolts. Tighten the

water pump by-pass hose clamp. Con

nect the heater hose to the water

pump.

11. Position the fuel pump push

rod in the cylinder front cover and

install the plug. Install and adjust

the drive belts. Install the fuel pump

and connect fuel pump inlet line.

Install the carburetor fuel inlet line.

12. Install the radiator supply

tank, radiator, and hood. Fill and

bleed the cooling system. Fill the

crankcase with the proper grade and

quantity of engine oil. Operate the

engine and check all hose connec

tions and fittings for leaks. Install the

air cleaner.

CAMSHAFT

REMOVAL

1. Drain the cooling system and

the crankcase. Remove the hood,

radiator, radiator supply tank, and

grille.

2. Remove the crankshaft damper,
cylinder front cover, oil pan, timing

chain and camshaft sprocket, follow

ing the procedures in this section.

Remove the distributor cap and

spark plug wire assembly. Remove

the distributor.

3. Remove the valve rocker arm

covers. Remove the valve rocker arm

shaft assemblies and the push rods

by following step 6 under "Cylinder

Head
Removal"

in this section.

4. Remove the hydraulic valve

lifters with a magnet through the

valve push rod holes in the cylinder

heads. Keep the lifters in order so

that they can be installed in their

original bores.

5. Carefully remove the camshaft

by pulling it toward the front of the

engine.

INSTALLATION

1. Oil the camshaft and apply

Lubriplate to the lobes, then care

fully slide it through the bearings.

2. Working through the push rod

openings in the cylinder head, install
the hydraulic valve lifters in their

original bores with a magnet.

3. Install the valve push rods and

the valve rocker arm assemblies fol

lowing step 8 and 9 under "Cylinder

Head
Installation"

in this section.

4. Install the timing chain and

camshaft sprocket, cylinder front

cover, damper, water pump, pulley,
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and fan, following the procedures in
this section. Install and adjust the

drive belts.

5. Install the grille, radiator, radi

ator supply tank and the hood. Fill
and bleed the cooling system. Fill the

crankcase with the proper grade and

quantity of engine oil.

6. Start the engine and adjust the

ignition timing. Operate the engine

at fast idle and check all hose connec

tions and gaskets for leaks.

HYDRAULIC VALVE LIFTER

REPLACEMENT

To remove one or all of the hy
draulic valve lifters:

1. Remove the air cleaner.

If all the lifters are to be removed,
or if a lifter on the right bank of the

engine is to be removed, remove the

automatic choke heat tube.

2. Disconnect the spark plug wires

at the spark plugs and the valve rock

er arm cover(s). Remove the valve

rocker arm cover(s) and gasket(s).

3. Remove the valve rocker arm

shaft assembly by following step 6

under "Cylinder Head
Removal"

in

this section.

4. Remove the valve push rod(s).

If more than one push rod is re

moved, keep them in order so that

they can be installed in their original

bore.

5. Using a magnet, remove the

valve lifter(s) through the push rod

opening(s) in the cylinder head.

6. Install the valve lifter(s) with a

magnet through the push rod open

ing^) in the cylinder head.

7. Install the push rods in their

original bores.

8. Install the valve rocker arm

shaft assembly by following step 9

under "Cylinder Head
Installation"

in this section.

9. Install the valve rocker arm

cover(s) by following step 10 under

"Cylinder Head
Installation"

in this

section. Connect the spark plug wires

to the spark plugs and secure the

wires in the bracket covers.

10. Install the choke heat tube if it

was removed. Install the air cleaner.

FLYWHEEL

REMOVAL

1. Disconnect the transmission

from the engine as outlined in

Group 4.

2. Remove the flywheel retaining

bolts and remove the flywheel.

INSTALLATION

1. Install the flywheel on the

crankshaft flange and install the re

taining bolts. Criss-cross tighten the

bolts to specifications.

2. Connect the transmission to the

engine as outlined in Group 4.

OIL FILTER REPLACEMENT

1. Place a drip pan under the fil

ter. Unscrew the filter from the

adapter fitting. Clean the adapter fil

ter recess.

2. Coat the gasket on the new fil

ter with oil, then place the filter in

position on the adapter. Hand tight

en the filter until the gasket contacts

the adapter face, then advance it Vi

turn.

3. Operate the engine at fast idle

and check for leaks. If oil leaks are

evident, perform the necessary re

pairs to correct the leakage. Check

the oil level and fill the crankcase if

necessary.

OIL PAN AND

OIL-VACUUM PUMP

REMOVAL

1. Crank the engine until the
14

B.T.D.C. mark on the damper is

aligned with the timing pointer.

Drain the crankcase.

2. Remove the engine right and

left front support insulators as out

lined under "Engine Front Support
Removal"

in this section.

3. Remove the engine right and

left support to underbody nuts. Raise

the engine with a jack and wood

block placed under the oil pan. Posi

tion a 1-inch wooden block between

the engine front support brackets and

underbody and block. Remove the

jack from underneath the oil pan and

allow the engine to rest on the wood

blocks.

4. Remove the oil pan retaining
screws and lower the oil pan to the

underbody crossmember.

5. Remove the oil pump inlet tube

and screen assembly lower retaining
screw and loosen the upper screw so

that the inlet tube can swing freely.

6. Remove the oil pan in a lower

ing forward motion.

7. Remove the oil pump inlet tube

and screen assembly.

8. Disconnect the vacuum pump

inlet line at the cylinder block.

9. Remove the oil-vacuum pump

retaining bolts and remove the as

sembly, mounting gasket, and inter

mediate drive shaft.

INSTALLATION

1. Clean the gasket surfaces of the

cylinder block, oil pan, oil-vacuum

pump, and the oil pump inlet tube

and screen assembly.

2. Loosen the vacuum pump inlet

fine at the pump elbow. Install a new

gasket on the oil pump.

3. Position the intermediate drive

shaft into the oil pump and install

the oil pump and shaft as an assem

bly. Do not attempt to force the

pump into position if it will not seat

readily. The drive shaft hex may be

misaligned with the distributor shaft.

To align, rotate the intermediate

shaft into a new position. Tighten the

oil-vacuum pump retaining screws to

23-28 foot-pounds torque. Connect

the vacuum pump inlet line to the

fitting on the cylinder block and

tighten each end of the line.

4. Position a new gasket on the oil

pump inlet tube and screen assembly

and position the assembly on the oil-

vacuum pump. Install the lower re

taining screw and washer loose per

mitting the assembly to swing freely.

5. Apply oil resistant sealer to a

new oil pan gasket and position the

gasket on the oil pan.

6. Position the oil pan on the

underbody crossmember. Align the

pick-up tube and screen assembly and

install the upper retaining washer

and screw. Tighten both retaining
screws.

7. Hold the oil pan in place against

the block and install a retaining
screw on each side of the oil pan. In

stall them to 12-15 foot-pounds

torque, working from the center out

ward.

8. Raise the engine with a jack

and piece of wood placed under the

oil pan. Remove the wood blocks

placed between the engine mount

bracket and the underbody bracket.

Install the engine support nut.

9. Fill the crankcase with the

proper grade and quantity of engine

oil. Operate the engine and check for

leaks.
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PART

1-4 EXHAUST SYSTEM

Section Page

1 Description 1-72

2 Exhaust Gas Control Valve

Maintenance Thunderbird

352 Special V-8 1-72

3 Inlet Pipe, Muffler, and

Outlet Pipe 1-73

DESCRIPTION

MUFFLER INLET PIPE

FRONT SECTION ASSEMBLY

MUFFLER

MUFFLER

REAR CLAMP

MUFFLER INLET PIPE

REAR SECTION

FRONT BRACKET

1747-B

Mb. 1Exhaust System

A dual exhaust system (Fig. 1) is

used on all Thunderbirds. The sys

tem consists of a separate muffler,

muffler inlet pipe rear section, and

muffler outlet pipe for each exhaust

manifold. The right and left muffler

inlet pipe front sections are a one

piece assembly and are serviced as

such.

The exhaust gas control valve on

the Thunderbird 352 Special V-8 is

located between the right exhaust

manifold and the muffler inlet pipe.

The intake manifold of the Thunder

bird 430 engine is water heated,

therefore, an exhaust gas control

valve is not used on this engine.

EXHAUST GAS CONTROL VALVE MAINTENANCE

THUNDERBIRD 352 SPECIAL V-8

The exhaust gas control valve

should be periodically checked to

make sure it is operating properly. A

valve that is stuck in the open posi

tion will result in poor engine per

formance during initial warm-up

because insufficient heat will pass

through the heat riser for proper fuel

vaporization. If the valve is stuck in
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OPEN (HEAT OFF)

lOOl-A

FIG. 2Exhaust Gas Control ValveThunderbird

352 Special V-8

the closed position, the intake mani

fold will be supplied with excessive

heat after the initial warm-up period.

This will cause poor acceleration, a

lack of power, and will cause poor

high speed performance in general.

Check the thermostatic spring of

the valve to make sure it is hooked

on the stop pin. The spring stop is at

the top of the valve housing when

the valve is properly installed. The

action of the valve is illustrated in

Fig. 2.

To check the exhaust gas control

valve on the car, make sure the

spring holds the valve closed when

the engine is cold. Actuate the coun

terweight by hand to make sure it

moves freely through approximately
90

of rotation without binding.

The valve is closed when the en

gine is at normal operating tempera

ture and running at idle speed. How

ever, a properly operating valve will

open when very light finger pressure

is applied to the counterweight. Rap

idly accelerate the engine to make

sure the valve momentarily opens.

The valve is designed to open when

the engine is at normal operating

temperature and is operated at high

rpm.

Free stuck valves with a penetrat

ing oil and graphite mixture.

To replace the valve:

1. Remove the right exhaust mani

fold, then remove the control valve

from the muffler inlet pipe.

2. Clean the inlet pipe and mani

fold flanges.

3. Place a new gasket on both

sides of the control valve and posi

tion it over the muffler inlet pipe

studs of the exhaust manifold. Tem

porarily tie the valve to the exhaust

manifold. Install the exhaust mani

fold.

INLET PIPE, MUFFLER, AND OUTLET PIPE

MUFFLER INLET PIPE

REPLACEMENT

The right and left muffler inlet pipe

front sections are serviced as one

piece.

1. Loosen the muffler inlet pipe

front bracket clamp bolt and slide the

clamp from the bracket. Disconnect

the inlet pipes at the exhaust mani

folds.

2. Remove the retaining clamp

from the rear section of the inlet pipe.

Disconnect the rear bracket from the

rear section of the inlet pipe.

3. Remove the rear section of the

inlet pipe.

4. Remove the inlet pipe front

section.

On a 352 engine, remove the ex

haust gas control valve from the right

exhaust manifold and discard the

gaskets.

5. Position the clamp on the rear

section of the new inlet pipe. Connect

the front and rear sections. Place a

new gasket on the exhaust manifolds.

On a 352 engine, position the ex

haust gas control valve on the right

exhaust manifold. Position a new

gasket on the exhaust gas control

valve.

6. Position the inlet pipe assem

bly on the exhaust manifold studs

and on the extension of the mufflers.

7. Connect the inlet pipe to the

exhaust manifolds and tighten the

nuts to 23-28 foot-pounds torque.

8. Align the inlet pipe assembly

and connect the brackets.

MUFFLER AND OUTLET PIPE

The procedure applies to either a

right or left assembly.

1. Loosen the muffler inlet pipe

rear clamp, then spread the clamp
and slide it off the muffler. Remove

the lower half of the muffler rear

clamp. Remove the muffler from the

inlet pipe.

2. Position the new muffler and

outlet pipe assembly on the inlet pipe.

Slide the muffler forward into the

inlet pipe until the slots in the muffler

extension are blocked. The overlap
must not be greater than IVa inches.

Align the muffler and outlet pipe as

sembly. Position the muffler inlet pipe

clamp and install the retaining bolts.

Install the muffler rear clamp.
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SPECIFICATIONS

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

GENERAL

ENGINE MODELS AND PISTON DISPLACEMENT (Cubic Inches)

Thunderbird Special V-8 352

Thunderbird Special V-8 430

COMPRESSION RATIO

352

430

9.6:1

10.0:1

BRAKE HORSEPOWER @ Specified RPM

352 300 @ 4600

430 350 @ 4800

TORQUE (FOOT-POUNDS) @ Specified RPM

352 380 @ 2800

430 490 @ 3100

BORE AND STROKE

352

430

.4.00 x 3.50

.4.30x3.70

COMPRESSION PRESSURE

Sea Level (a Cranking Speed

352

430

180 20

200 20

TAXABLE HORSEPOWER

352

430

51.20

59.17

FIRING ORDER

352 and 430 1-5-4-2-6-3-7-

VALVE ARRANGEMENT (Front to Rear)

352 E-I-E-I-I-E-I-E

430Right head I-E-I-E-I-E-I-E

Left head E-I-E-I-E-I-E-I

ENGINE IDLE
RPM*

Manual-Shift Transmissions

352 475-500

Automatic Transmissions (Drive Range)

352 and 430 450

*Final engine idle speed can be varied to suit operating

conditions.

ENGINE IDLE MANIFOLD VACUUM Inches of Mercury @
Specified Engine Neutral Idle rpm (SEA LEVEL)

352 19-20

430 17-18

GENERAL (Cont.)

OIL
CAPACITY*

352 and 430 5 quarts

*Add one quart extra when changing oil filter.

OIL PRESSURE(Psi) hot @ 2000 rpm

352 and 430 35-50

RECOMMENDED OIL VISCOSITY @ specified ambient

temperature:

Above +32F SAE 20-20W

+32F to
- 10F SAE 10VV

Below - 10F SAE 5W

RECOMMENDED MINIMUM A.P.I. CLASSIFICATION OF ENGINE

LUBRICATING OILS

Type MS

CYLINDER HEAD

GASKET SURFACE FLATNESS

.003 inch in any 6 inches or 0.006 inch overall

VALVE GUIDE BORE DIAMETER-

Intake and Exhaust

352 and 430

Standard

0.3728-0.3735

VALVE SEAT WIDTH

Intake

352 and 430 0.060-0.080

Exhaust

352 and 430 0 070-0 090

VALVE SEAT ANGLE

Intake

352 and 430
30

Exhaust

352 and 430
45

VALVE SEAT RUNOUT

352 and 430 0.002-Wear Limit 0.0025
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VALVE MECHANISM

VALVE CLEARANCE*

352 0.078-0.2180

430 0.126-0.226

?Hydraulic valve liftersClearance specified is obtained
at the valve stem tip with the lifter collapsed.

VALVE STEM DIAMETER

Standard

Intake

352 and 430 0.371 1-0.3718

Exhaust

352 and 430 0.3693-0.3700

0.003 Oversize

Intake

352 and 430 0.3741-0.3748

Exhaust

352 and 430 0.3723-0.3730

0.015 Oversize

Intake

352 and 430 0.3861-0.3868

Exhaust

352 and 430 0.3843-0.3850

0.030 Oversize

Intake

352 and 430 0.401 1-0.4018

Exhaust

352 and 430 0.3993-0.4000

VALVE STEM TO VALVE GUIDE CLEARANCE

Intake

352 and 430 0.0010-0.0024Wear Limit 0.0045

Exhaust

352 and 430 0.0028-0.0042Wear Limit 0.0065

VALVE HEAD DIAMETER

Intake

352 2.022-2.032

430 2.080-2.090

Exhaust

352 1.551-1.561

430 1.770-1.780

VALVE FACE RUNOUT

Intake and Exhaust

352 and 430 Wear Limit 0.0020

INTAKE VALVE (OPENS) TAPPET LIFT @ DEGREES B.T.D.C.

352 and 430 0.002 @
22

INTAKE VALVE (CLOSES) TAPPET LIFT @ DEGREES A.B.D.C.

352 and 430 0.005 @
68c

VALVE MECHANISM (Cont.)

EXHAUST VALVE (OPENS) TAPPET LIFT (a DEGREES B.B.D.C.

352 0.002
68

430 0.002
63

EXHAUST VALVE (CLOSES) TAPPET LIFT DEGREES A.T.D.C.

352 0.005
22

430 0.005
27

VALVE SPRING FREE LENGTH (approximate)

352

430

.2.26

,2.03

VALVE SPRING OUT OF SQUARE

352 and 430 .0.062

VALVE SPRING PRESSURE (LBS.) SPECIFIED LENGTH

Valve Closed

352 94-104 1.820

Wear Limit 85 1.820

430 66-77 1.830

Wear Limit 60 1.830

Valve Open

352 180-198 1.420

Wear Limit 162 1.420

430 240-260 1.430

Wear Limit 225 1.430

VALVE SPRING ASSEMBLED HEIGHT

352 UYxe-l^Ai
430 1 1 3/16_i 55^

VALVE PUSH ROD RUNOUT

352 and 430
.0.020

VALVE TAPPET DIAMETER (Standard)

352 and 430
.0.8740-0.8745

VALVE TAPPET TO TAPPET BORE CLEARANCE

352 and 430 0.0005-0.00020

HYDRAULIC VALVE LIFTER LEAK DOWN RATE

352 and 430 8-45 Seconds

ROCKER ARM TO ROCKER SHAFT CLEARANCE

352 0.002-0.004Wear Limit 0.006
430 0.003-0.005Wear Limit 0.006

ROCKER ARM SHAFT O.D.

352 and 430
.0.839-0.840

ROCKER SHAFT BORE DIAMETER

352 and 430
.0.843-0.844
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CAMSHAFT AND TIMING CHAIN

CAMSHAFT JOURNAL DIAMETER (Standard)

352 2.1238-2.1248
430 2.264-2.265

CAMSHAFT JOURNAL TO BEARING CLEARANCE

352 and 430 0.001-0.003Wear Limit 0.006

CAMSHAFT JOURNAL OUT-OF-ROUND

352 and 430
.0.001

TIMING CHAIN DEFLECTION

352 and 430
.0.5

CAMSHAFT LOBE LIFT

Intake and Exhaust

352 and 430 Wear Limit 0.227

MAXIMUM ALLOWABLE LOBE LIFT LOSS

352 and 430 Intake and Exhaust. . .0.005

CRANKSHAFT (Cont.)

CONNECTING ROD JOURNAL DIAMETER

352 2.4380-2.4388

430 2.5992-2.6000

CRANKSHAFT FREE END PLAY

352 0.002-0.006Wear Limit 0.010

430 0.004-0.008Wear Limit 0.012

ASSEMBLED FLYWHEEL CLUTCH FACE RUNOUT

352 0.010

ASSEMBLED FLYWHEEL O.D. RUNOUT

352 .0.018

MAIN BEARINGS

JOURNAL CLEARANCE

352 0.0007-0.0029Wear Limit 0.0036

430 0.0009-0.0029Wear Limit 0.0005

CAMSHAFT BEARINGS

CONNECTING ROD

INSIDE DIAMETER

352 2.1258-2.1268

430 2.2660-2.2670

LOCATION IN RELATION TO FRONT FACE OF BLOCK CAM

BEARING BORE-NO. 1 BEARING ONLY (BELOW)

352 and 430 0.005-0.020

CRANKSHAFT

MAIN BEARING JOURNAL DIAMETER

Standard

352 2.7484-2.7492

430 2.8994-2.9002

MAIN BEARING JOURNAL RUNOUT

352 and 430 0.001Wear Limit 0.003

CONNECTING ROD AND MAIN BEARING JOURNALS OUT-

OF-ROUND

352 and 430 0.00025Wear Limit 0.0005

CONNECTING ROD AND MAIN BEARING JOURNALS TAPIR

352 and 430 0.0005Wear Limit 0.001

THRUST BEARING JOURNAL LENGTH

352 and 430 1.124-1.126

MAIN BEARING JOURNAL THRUST FACE RUNOUT

352 and 430 0.001

PISTON PIN BORE OR BUSHING I.D.

Standard

352 0.9752-0.9755

430 0.9737-0.9742

PISTON PIN BORE OR BUSHING OUT-OF-ROUND

352 0.0001

430 0.0003

PISTON PIN BORE OR BUSHING TAPIR

352 and 430 .0001

BEARING BORE DIAMETER

352 2.5907-2.5915

430 2.7522-2.7530

BEARING BORE OUT-OF-ROUND AND TAPER

352 and 430 0.0002

CONNECTING ROD LENGTH (Center to center)

352 6.538-6.542

430 6.599-6.601

CONNECTING ROD

Twist Total Difference*

352 0.012

430 0.008

Bend Total Difference*

352 and 430 0.004

*Pin bushing and crankshaft bearing bore must be

parallel and in the same vertical plane within the

specified total difference at ends of 8-inches-long bar
measured 4-inches on each side of rod.

CONNECTING ROD ASSEMBLY (Assembled to crankshaft)

Side Clearance

352 0.006-0.016Wear Limit 0.019
430 0.005-0.015Wear Limit 0.018
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CONNECTING ROD BEARINGS

BARING TO CRANKSHAFT CLEARANCE

352 0.0009-0.0028Wear Limit 0.0036
430 0.0006-0.0026Wear Limit 0.0034

PISTON

PISTON DIAMETER

Color Coded Red

352 3 9983-3 9989
430

. 4 2983-4 2989

Color Coded Blue

352 3.9995-4 0013

430
. .4.2995-4 3001

0.003 Oversize

352 4.0007-4.0013

430 4 1007-4 1011

PISTON TO BORE CLEARANCE (Bottom of skirt)

352 0.001 1-0.0029Wear Limit 0.005

430 0.001 1-0.0029Wear Limit 0.0045

PISTON RINGS (Cont.)

SIDE CLEARANCE

Compression Ring

Upper

352 . Wear Limit 0.006

430 . Wear Limit 0.006

Lower

352 . Wear Limit 0.006

430 . Wear Limit 0.006

Oil Ring
352 and 430 Snue

RING GAP WIDTH

Compression Ring (Standard Bore Upper and Lower)
352 0 013-0.030

430 0.015-0 025

Oil Ring (Standard
Bore)*

352 0 01 5-0 062

430 0 015-0 055

'Steel rail

PISTON PIN

PISTON PIN DIAMETER

Standard (Color Coded Green)
352 and 430 0.9750-0.9753

0.001 Oversize (Color Coded Blue)
352 0.9760-0.9763

0.002 Oversize (Color Coded Yellow)
352 0.9770-0.9773

PISTON PIN LENGTH

352 3.156-3.170

430 3.480-3.500

PISTON PIN TO PISTON CLEARANCE (LOOSE)

352 0.0001-0.0003Wear Limit 0.0008

PISTON PIN TO CONNECTING ROD BUSHING CLEARANCE

(LOOSE)

352 0.0001-0.0003Wear Limit 0.0008

PISTON PIN TO CONNECTING ROD INTERFERENCE FIT

430 minimum of 20 ft.-lbs. torque

PISTON RINGS

RING WIDTH

Compression Ring

Upper

352 and 430 0.0775-0.0780

Lower

352 0.0930-0.0935

430 0.0930-0.0940

Oil Ring
352 and 430 0.1880-0.1890

CYLINDER BLOCK

CYLINDER BORE DIAMETER (Standard spreads for B grades)

352 4.0000-4.0024

430 4.3000-4.3024

CYLINDER BORE OUT-OF-ROUND (Maximum)

352 0.0005Wear Limit 0.003

430 0.001Wear Limit 0.003

CYLINDER BORE TAPER

352 and 430 Wear Limit 0.005

HEAD GASKET SURFACE FLATNESS

352 and 430 0.003 inch in any 6 inches or

0.006 inch overall

OIL PUMP

RELIEF VALVE SPRING TENSION (LBS.) @ SPECIFIED LENGTH

352 and 430 8.6-9.5 @ 1.078

RELIEF VALVE CLEARANCE

352 and 430
.0.0015-0.0029

DRIVE SHAH TO HOUSING BEARING CLEARANCE

352 and 430 0.0015-0.0029
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OIL PUMP (Cont.)

ROTOR ASSEMBLY END CLEARANCE (PUMP ASSEMBLED)

352 and 430 0.0015-0.0030

OUTER RACE TO HOUSING (Radial clearance)

352 and 430 0.004-0.01 1

DRIVE SHAFT LENGTH (ROTOR ASSEMBLY FACE TO SHAFT

END)

352 and 430 2.24-2.26

VACUUM PUMP

Static Vacuum (Inches Hg 2000 Eng. rpm)
430 .23-25

TORQUE LIMITS (Foot Pounds)

MAIN BEARING CAP BOLTS (Oiled threads)

352 and 430 95-105

CYLINDER HEAD BOLTS (Oiled threads)

352

430

. . 80-90

.95-105

OIL PAN TO CYLINDER BLOCK

352

430

12-15

10-13

MANIFOLDS TO CYLINDER HEAD

Intake

352 30-35

430 23-28

Exhaust

352 and 430 23-28

FLYWHEEL TO CRANKSHAFT

352 and 430 75-85

OIL PUMP TO CYLINDER BLOCK

352 and 430 23-28

OIL PUMP COVER PLATE

352 and 430 6-9

OIL FILTER ANGLE ADAPTER TO CYLINDER BLOCK

352 and 430 12-15

OIL FILTER TO ADAPTER OR CYLINDER BLOCK

352 and 430 Hand tighten until gasket con

tacts adapter face. Then tighten

Vl turn more.

CYLINDER FRONT COVER

352 and 430 12-15

WATER OUTLET HOUSING

352 12-15

430 23-28

TORQUE LIMITS (Foot Pounds)

(Cont.)

WATER PUMP TO CYLINDER BLOCK OR FRONT COVER

352 and 430 23-28

CAMSHAFT SPROCKET TO CAMSHAFT

352

430

.35-45

23-28

DAMPER OR PULLEY TO CRANKSHAFT

352

430

130-145

..75-90

CONNECTING ROD NUTS

352 and 430 .45-50

VALVE ROCKER ARM COVER

352

430

.2.0-2.5

.5.0-8.0

VALVE ROCKER SHAFT SUPPORT TO CYLINDER HEAD

352 and 430 45-50

VALVE PUSH ROD CHAMBER COVER

430 .2.0-2.5

OIL PICK-UP TUBE TO OIL PUMP

352 and 430 12-15

FUEL PUMP TO CYLINDER BLOCK OR CYLINDER FRONT

COVER

352 23-28

430 15-20

ENGINE FRONT SUPPORT

Bracket to Engine

352 and 430 35-40

Insulator to Frame

352 and 430 40-45

Insulator to Bracket

352 and 430 50-60

ENGINE REAR SUPPORT

Support Retainer to Extension Housing
352 and 430 25-30

Support to Frame

352 and 430 40-45

TORQUE LIMITS FOR VARIOUS SIZE BOLTS

CAUTION: If any of the torque limits listed in this table disagree with any of those listed in the preceding tables, the limits

listed in the preceding tables prevail.

Size (Inches) >/4-20 /4-28 V6-18 V*-2A y8-i6 H-24

Torque (Foot-Pounds) 6-9 6-9 12-15 15-18 23-28 30-35

Size (Inches) %-\A Ve-20 Vi-13 Vi-20 %-lB %-l%

Torque (Foot-Pounds) 45-50 50-60 60-70 70-80 85-95 130-145
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PRIMARY CIRCUIT

SECONDARY CIRCUIT

Fib. 1Typical Ignition Circuit

TROUBLE DIAGNOSIS, TESTING, ADJUSTMENTS, AND MINOR REPAIRS

The "Engine Trouble Diagnosis
Guide"

in Part 1-1 lists various igni

tion system components that could

be at fault for some basic engine com

plaints together with quick tests to be

made to determine which component

is at fault.

However, at times a complete check

of the ignition system is desirable or

necessary. Such a check should in

clude the battery and cables, coil, dis

tributor, primary and secondary wir

ing, and the spark plugs. This section

describes the tests for all these units

except the battery and the distribu

tor. The battery, because it is part of

the electrical supply system, is cov

ered in Part 9-1. Distributor tests and

adjustments are covered in Section 2

of this part.

The ignition system consists of a

primary (low voltage) and a second

ary (high voltage) circuit (Fig. 1). The

battery, ignition switch, primary cir

cuit resistor, primary windings of the

ignition coil, breaker points, and the

condenser are in the primary circuit.

The secondary circuit is composed of

the secondary windings of the igni

tion coil, distributor rotor, distribu

tor cap, high tension wires, and the

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

distributor cap. This process is re

peated for every power stroke of the

engine.

PRELIMINARY CHECKS

Inspect the battery for corrosion

due to acid and dirt. If necessary

clean the battery and cables with a

baking soda solution. Be sure the

cable connectors and the contacting

surfaces on the battery, engine, and

relay are clean. Tighten the cables

securely upon installation. Test the

battery (Part 9-1).

Inspect all the primary wiring for

worn insulation, broken strands, and

loose or corroded terminals. Replace

any defective wiring. Make sure all

connections are tight. Remove the

coil to distributor high tension lead

1 182-C

and the spark plug wires one at a

time from the distributor cap and

from the spark plugs. Inspect the ter

minals for looseness and corrosion.

Inspect the wires for breaks and

cracked insulation. Replace all de

fective wiring.

Clean the inside of the distributor

cap, and inspect it for cracks, burned

contacts, or permanent carbon tracks.

Remove dirt or corrosion from the

sockets. Inspect the rotor for cracks

or a burned tip. Replace the cap

and/or rotor if they are defective.

PRIMARY CIRCUIT

A break down or energy loss in the

primary circuit can be caused by:

1. Defective primary wiring.

2. Burned breaker points or im

properly adjusted breaker points.

3. A defective coil, resistor, or

condenser.
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VOLTMETER

1173-C

FI6. 2Battery to Resistor Test FIG. 3Battery to Switch Test

1175-C

OHMMETER

1174-C 1172-C

FIG. 4~Resistor Test FIG. 5Starting Ignition Circuit Test

PRIMARY CIRCUIT RESISTANCE TEST

A complete test of the primary cir

cuit consists of checking for excessive

voltage drop from the battery to the

coil and from the coil to ground.

Excessive voltage drop in the primary

circuit will lessen the secondary out

put of the ignition coil, resulting in

hard starting and poor performance.

The following tests are made with

the ignition switch on and the breaker

points closed.

Battery to Coil Test. Check the

voltage at the battery terminal of the

coil. If the voltage is below 8.5 volts,

it will be necessary to make the fol

lowing checks to determine the point

of high resistance in the battery to

coil circuit.

Connect the negative lead of a volt

meter to the battery terminal of the

resistor and the positive lead to the

positive terminal of the battery
(Fig. 2).

If the voltage drop is 0.2 volts or

less, the primary circuit from the bat

tery to the resistor is satisfactory. If

the voltage drop exceeds this limit,

leave the positive lead of the volt

meter connected to the positive ter

minal of the battery and touch the

voltmeter negative lead to the coil ter

minal of the ignition switch (Fig. 3).

If there is no change in the reading,

this portion of the circuit is satisfac

tory. Next, touch the voltmeter nega

tive lead to the battery terminal of the
ignition switch (Fig. 3). If the reading

drops, there is excessive resistance in

the switch.

Check the primary resistor by con

necting an ohmmeter across its termi

nals (Fig. 4). Disconnect the battery
wire at the resistor to prevent damage

to the ohmmeter. The specified resist

ance is 1.3-1.4 ohms. If the reading

is over or under this limit replace the

resistor.

Check the resistance in the starting

ignition circuit by connecting the

voltmeter positive lead to the positive

terminal of the battery and the nega

tive lead to the battery terminal of

the coil (Fig. 5). Disconnect the high

tension lead at the coil and crank the

engine while observing the voltage

drop. It should not exceed 0.1 volt.

If the voltage drop is excessive, clean

and tighten the terminals or replace

wiring as necessary.

Battery to Ground Test. Connect

the positive lead of the voltmeter to

the distributor terminal of the coil,

and the negative lead to ground. The

voltage drop should not exceed 0.1

volt. If the voltage drop is excessive,

test the voltage drop of each of the

following:
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FIG. 6Resistor

1. Coil to distributor wire.

2. Distributor primary terminal

and the movable breaker point.

3. The movable breaker point and

the breaker plate.

4. The breaker plate and the dis

tributor housing.

5. The distributor housing and

engine ground.

COIL

Coil tests can be made with the coil

installed on the engine or on a test set.

The coil tests include coil heat, sec

ondary continuity, and coil capacity.

A coil may break down after it has

reached operating temperature; there

fore, a coil heat test is made to test

the coil at operating temperature.

The coil secondary continuity test is

performed to test the coil secondary

windings for high resistance. The coil

capacity test is made to determine the

condition of the windings of the coil.

Perform all tests following the in

structions of the test set manufac

turer.

Removal

1. Disconnect the high tension lead

and the primary leads from the coil.

2. Remove the coil mounting

screws and remove the coil.

Installation

1. Place the coil in position and

install the mounting screws.

2. Insert the high tension lead into

the coil socket. Push the weather seal

tight against the socket.

3. Connect the primary wires to

the coil. Be sure the wires are prop

erly installed.

OIL FOULING
GAS FOULING

BURNED OR

OVERHEATING

NORMAL CONDITIONS

FIG. 7Spark Plug Inspection

NORMAL CONDITIONS

1179-B

RESISTOR

The resistor (Fig. 6) is checked for

excessive resistance as previously ex

plained under "Battery To Coil
Test."

SECONDARY CIRCUIT

A break down or energy loss in the

secondary circuit can be caused by:

1. Fouled or broken spark plugs,

or plugs incorrectly adjusted.

2. Defective high tension wiring.

3. High-tension leakage across the

coil, distributor cap, or rotor.

SPARK PLUGS

Removal

1. Remove the wire from each

spark plug by grasping the molded

cap only. Do not pull on the wire as

this may separate the wire connection

inside the cap or damage the weather

seal.

2. Clean the area around each

spark plug with compressed air, then

remove the spark plugs.

Inspection. Examine the firing ends

of the spark plugs, noting the type of

deposits and the degree of electrode

erosion. The various types of spark

plug fouling and the normal condi

tion of the spark plug after usage are

shown in Fig. 7.

Oil fouling (Fig. 7) is usually iden

tified by wet, sludgy deposits. These

are traceable to excessive oil entering

the combustion chamber through

worn rings and pistons, excessive

clearance between the valve guides

and stems, or worn or loose bearings.

Gas fouling (Fig. 7) is usually iden

tified by dry, black, fluffy deposits

which result from incomplete com

bustion. Too rich a fuel-air mixture

can cause incomplete burning. In

addition, a defective coil, defective

breaker points, or a defective igni

tion cable can reduce the voltage sup

plied to the spark plug and cause mis

firing.

Burned or overheated spark plugs

(Fig. 7) are usually identified by a

white, burned, or blistered insulator

nose and badly eroded electrodes. In

efficient engine cooling, improper

ignition timing, the wrong type of

fuel, or loose spark plugs can cause

general overheating.

Normal conditions (Fig. 7 left)
where regular or unleaded gasolines

have been used are usually identified

by a rusty-brown to grayish-tan, pow

dery deposit and minor electrode ero

sion, indicating proper ignition and

combustion conditions.

Normal conditions (Fig. 7 right)

where highly leaded gasolines have

been used are usually identified by
white, powdery deposits. If the spark

plugs are cleaned at recommended

intervals and normal service condi

tions are encountered, these deposits

have little effect on plug performance.

However, prolonged high-speed, high
load operation will fuse these deposits

to form a yellowish glaze. At high

temperatures, this glaze may be con

ductive, resulting in spark plug "miss
ing"

or fouling.
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Cleaning. Clean the plugs on a sand

blast cleaner, following the manufac
turer's instructions. Do not prolong

the use of the abrasive blast as it will

wear the insulator. Remove carbon

and other deposits from the threads

with a stiff wire brush. These threads

are the means of carrying the beat

away from the spark plug. Any depos
its will retard the heat flow from the

spark plug to the cylinder head, caus

ing spark plug overheating and pre-

ignition.

Clean the electrode surface with a

small file. Dress the electrodes to

secure flat parallel surfaces on both

the center and side electrode. Do not

file the ground electrode too thin as

pre-ignition may result.

After cleaning, examine the plug

carefully for cracked or broken in

sulators, badly pitted electrodes, or

other signs of failure. Replace as

required.

Adjustment. Set the spark plug gap

(0.032-0.036 inch) by bending the

ground electrode.

Testing. Set the gap, then test the

spark plugs on a testing machine.

Compare the sparking efficiency of

the cleaned and regapped spark plug

with a new plug. Replace the plug if

it fails to meet requirements.

Test 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 spark plug,

where the center electrode and termi

nal project from the insulator. Place

the spark plug under pressure. Leak

age is indicated by air bubbling
through the oil. If the test indicates

compression leakage, replace the

spark plug. If the spark plug is satis

factory, wipe it clean.

Installation

1. Clean the area around the spark

plug port to insure proper seating.

2. Install the spark plugs, then

tighten them to 15-20 foot-pounds

torque.

HIGH TENSION (SECONDARY) WIRES

The high tension wires include the

wires connecting the distributor cap

to the spark plugs and the wire con

necting the center
terminal of the dis

tributor cap to the center terminal of

the ignition coil.

The high tension wires are the

radio resistance-type which filter out

the high frequency electrical impulses

that are the source of ignition noise

FIRING ORDER

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

1775-A

FIG. 8Ignition Wiring InstallationTypical

interference. The wires can be identi

fied by the words "Radio
Resistance"

stamped on each cable. The resistance

of each wire should not exceed 24,500

Ohms. When checking the resistance

of the wires or when setting ignition

timing, do not puncture the wires

with a probe. The probe may cause a

separation in the conductor. 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 replace

the wires as required.

When removing the wires from the

spark plugs, grasp the moulded cap

only. Do not pull on the wire as this

may separate the wire connection in

side the cap or damage the weather

seal.

Spark Intensity. Disconnect one

spark plug wire at a time and in

stall a terminal adapter in the wire

terminal. Hold the adapter approxi

mately Vie inch from the exhaust

manifold and crank the engine. The

spark should jump the gap regularly.

If the spark intensity of all leads is

satisfactory, the coil, condenser, ro

tor, distributor cap, and the high ten

sion cables are probably satisfactory.

If the spark is good at only some

leads, perform a high resistance test

of the faulty leads.

If the spark is equal at all leads, but

weak or intermittent, make a high

resistance check of the coil, distribu

tor cap, and the coil to distributor

high tension lead. Follow the instruc

tions of the test set manufacturer

when making the test.

SPARK PLUG WIRE

REPLACEMENT

The ignition wiring installation is

shown in Fig. 8.

REMOVAL

1. Disconnect the wires from the

spark plugs and distributor cap.

2. Pull the wires from the brackets

on the valve rocker arm covers and

remove the wires.

INSTALLATION

1. Insert each 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. Install the wires

in a counterclockwise direction in the

firing order (1-5-4-2-6-3-7-8) starting
at the No. 1 socket. Cylinders are

numbered from front to rear: right

bank, 1-2-3-4; left bank, 5-6-7-8.

2. Remove the brackets from the

old spark plug wire set and install

them on the new set in the same rela

tive position. Install the wires in the

brackets on the valve rocker arm

covers (Fig. 9), then connect the wires

to the proper spark plugs. Install the

coil high tension lead. Be sure No. 7

spark plug wire is positioned in the

brackets as indicated in Fig. 8.
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SEE SPECIFICATIONS FOR IGNITION TIMING SETTINGS

rib. 9352 Engine Timing Marks

1571-B

SEE SPECIFICATIONS

FOR IGNITION

TIMING SETTING
1932-A

FIG. 10430 Engine Timing Marks

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. Defective centrifugal advance.

5. Pre-ignition (caused by spark

plugs of the wrong heat range), fouled

plugs, improperly adjusted plugs, etc.

The crankshaft damper on the 352

engine has timing marks (Fig. 9),

ranging from top dead center (T.D.C.)

to
10

before top center (B.T.C.) in
2

increments.

The crankshaft damper on the 430

engine has timingmarks ranging from

top dead center (T.D.C.) to
20

be

fore top dead center in
2

increments

(Fig. 10).

Refer to Part 2-4 for the correct

ignition timing specifications.

CHECKING TIMING WITH A TIMING

LIGHT

1. Disconnect the distributor

vacuum line, then 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 ter

minals.

2. Clean the dirt from the timing

marks, and if necessary, chalk the

Mil. 11 Checking Ignition TimingTypical

proper mark and the pointer to im

prove legibility.

3. Operate the engine at idle speed.

Be sure the engine is idling below 550

rpm so that there will be no cen

trifugal advance. The timing light

should flash just as the proper mark

lines up with the timing pointer, indi

cating correct timing. The operator's

eye should be in line with the center

of the damper and the timing pointer.

4. If the proper timing mark and

the timing pointer do not line up,

rotate the distributor until the correct
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mark and the pointer are in line (Fig.

11). The timing is advanced by clock
wise rotation of the distributor body,
and retarded by counterclockwise ro
tation.

5. After the ignition timing has

been properly set, connect the dis

tributor vacuum line, then check the

distributor to determine if the ad

vance mechanism is operating. To do

this, hold the timing light so that the

timing marks and pointer can be seen,

and accelerate the engine. If no ad

vance is evident, one of the following

is the probable cause; no vacuum

available at the distributor, vacuum

advance diaphragm leaking or dis

connected from the breaker plate,

centrifugal advance not functioning

properly, breaker plate binding in the

housing or on the bushing.

DISTRIBUTOR TESTS

SPARK ADVANCE

ADJUSTMENTS

The spark advance is checked to

determine if the ignition timing
advances in proper relation to engine

speed and load.

Mount the distributor on a test set

and calibrate the test set following
the instructions of the manufacturer.

Check the dwell angle. If the dwell is

not between 26-28Vi or the point

gap it not within 0.014-0.016 inch,
adjust the points. Check the breaker

arm spring tension (17-20 ounces),

and adjust it if necessary.

The distributor has two inde

pendently operated spark advance

systems. Each system is adjusted

separately. Adjust the centrifugal ad

vance before adjusting the vacuum

advance.

CENTRIFUGAL ADVANCE

1. Operate the distributor in the

direction of rotation (counterclock

wise) and increase the rpm until the

spark begins to advance.

2. Reduce the rpm setting to where

there is no advance and zero the ad

vance scale.

3. Slowly increase the rpm to the

setting specified for the first advance

reading listed in the specifications

(Part 2-4).

4. If the correct advance is not in

dicated at this rpm, stop the distribu

tor and bend the primary spring

bracket to change its tension (Fig.

12). Bend the adjustment bracket

away from the distributor shaft to

decrease advance (increase spring ten

sion) and toward the shaft to increase

advance (decrease spring tension).

The primary spring is the spring that

is under tension when the distribu

tor shaft is not rotating. To determine

which spring is under tension, insert

a hook into the adjusting slot and

move each spring. The primary spring

will be under more tension than the

secondary spring.

5. After an adjustment has been

made to the primary spring, check

the minimum advance point again.

6. Operate the distributor at the

AND ADJUSTMENTS
CENTRIFUGAL ADVANCE ADJUSTMENT HOLE Screwdriver

1128-A

FIG. 12Centrifugal Advance Adjustment

specified rpm to give an advance just

below the maximum. If this advance

is not to specifications, stop the dis

tributor and bend the secondary

spring bracket to give the correct ad

vance.

7. Recheck the zero point and the

minimum and maximum point and

make adjustments as required. Next,
check the advance at all points listed

in the specifications. Operate the dis

tributor both up and down the rpm

range.

VACUUM ADVANCE

1. Connect the test set vacuum line

to the diaphragm fitting. Set the test

set to
0

advance, zero vacuum, and

at 1000 rpm.

2. Check the advance at the first

vacuum setting given in the specifi

cations.

3. If the advance is incorrect,
change the spacing washers between

the vacuum chamber spring and nut

(Fig. 13). After installing or removing
the washers, position the gasket in

place and tighten the nut. The addi

tion of a washer will decrease advance

and the removal of a washer will in

crease advance.

4. After one vacuum setting has

been adjusted, the others should be

checked. Do not change the original

rpm setting when going to a different

vacuum setting. If the other settings

are not within limits, it indicates in

correct spring tension or leakage in

the vacuum chamber and/or line.

BREAKER POINTS

The breaker point assembly con

sists of the stationary point bracket

assembly, breaker arm, and primary

wire terminal. The assembly is

mounted on the breaker plate as a

unit, and can be replaced without

removing the distributor from the

engine.

Breaker points should be inspected,

cleaned, and adjusted at regular inter

vals. Points can be cleaned with

chloroform and a stiff bristle brush.

Replace the breaker point assembly

if the contacts are badly burned or

excessive metal transfer between the

points is evident. Metal transfer is
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SPACING WASHERS

Too/-J2I50D

1 807-A

FIG. 13Vacuum Advance Adjustment

considered excessive when it equals

or exceeds the gap setting.

Burned breaker points are gener

ally the result of an accumulation of

oil and dirt on the points. This is

usually caused by oil bleeding from

the distributor base bushing onto the

points, by excessive or improper* cam

lubricant being thrown off ontb the

points, and/or neglect to clean the

points periodically.

Excessive metal transfer between

the breaker points is generally caused

by incorrect point alignment, voltage

regulator setting that is incorrect, a

radio condenser installed to the dis

tributor side of the coil, an ignition

condenser of improper capacity or

extended operation at speeds other

than normal.

REMOVAL

1. Remove the distributor cap and

rotor.

2. Disconnect the primary and

condenser leads.

3. Remove the screws that secure

the breaker point assembly to the

breaker plate, then remove the break

er point assembly.

INSTALLATION

1. Place the primary and conden

ser leads on the breaker point assem

bly primary terminal. Install the

lockwasher and nut, then tighten the

nut securely.

2. Position the breaker point as

sembly on the breaker plate, then

install the hold down screws. Make

sure the ground wire terminal is on

FIG. 14New Breaker Point Gap Adjustment

the screw furthest from the adjust

ment slot.

3. Adjust the breaker point gap.

4. After the breaker points have

been adjusted, install the rotor and

distributor cap.

BREAKER POINT GAP OR DWELL

New Breaker Points. New breaker

points can be adjusted with a feeler

gauge.

1. Rotate the distributor cam un

til the rubbing block rests on the peak

of a cam lobe.

2. Insert the correct blade of a

feeler gauge between the breaker

points (Fig. 14). The correct gap

should be 0.014-0.016 inch. If the fit

is loose or if there is binding, loosen

the stationary point lockscrew and

adjust the gap (Fig. 14).

3. Apply a light film of high-tem

perature, non-fiber grease to the cam

when new breaker points are in

stalled. Do not use engine oil to lubri

cate the distributor cam.

4. Check the breaker point align

ment then set the ignition timing.

Used Breaker Points. If the gap of

used breaker points is being checked,
use a dwell meter to test the dwell

angle. 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 breaker points

make a gap reading or setting impos

sible. Check the dwell angle following
the instructions of the dwell meter

manufacturer. The dwell angle should

be 26-28,/2. Check the point align

ment, then set the ignition timing.

BREAKER POINT ALIGNMENT

The vented-type breaker points

must be accurately aligned and strike

squarely in order to realize the full

advantages provided by this design,

and assure normal point life. Any
misalignment of the point surfaces

will cause premature wear, overheat

ing and pitting.
1. Turn the cam so that the breaker

points are closed and check the align

ment (Fig. 15). Align the breaker

points to make full face contact by

bending the stationary breaker point

bracket (Fig. 16). Do not bend the

breaker arm.

2. After the breaker points have

been properly aligned, adjust the gap

or dwell.

BREAKER POINT SPRING TENSION

Correct breaker point spring ten

sion is essential to proper engine

operation 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 speed, resulting in

an engine miss at high rpm.

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

until the breaker points just start to

open (Fig. 17). If the tension is not

within specifications (17-20 ounces),

adjust the spring tension.
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CONTACT AREA

CENTERED

CORRECT ALIGNMENT

CONTACT AREA

NOT CENTERED

MISALIGNMENT OF CENTERS

CONTACT AREA

NOT CENTERED

Adjusting Wrench I2J50-D

MISALIGNMENT OF POINT FACES

FIG. 15Breaker Point Alignment

1129-B

FIG. 16Aligning Breaker Points

LESS TENSION

BREAKER POINT TENSION SPRING

17-20 OUNCES

FIG. 17Spring Tension

To adjust the spring tension (Fig.

18):

1. Disconnect the primary and

condenser leads at the breaker point

assembly primary terminal.

2. Loosen the nut holding the

spring in position, then move the

spring toward the breaker arm pivot

to decrease tension and in the oppo

site direction to increase tension.

3. Tighten the locknut, then check

the spring tension. Repeat the adjust

ment until the specified spring ten

sion is obtained.

4. Install the primary and
condens-

1773-

MORE TENSION

1169-A

FIG. 18Spring Tension Adjustment

er leads with the lockwasher and

tighten the nut securely.

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 follow the

instructions of the manufacturer. The

capacity is 0.21-0.25 microfarads,

leakage should not be greater than 5

megohms at room temperature, and
series resistance should be 1 ohm or

less. The condenser should be re

placed if it does not meet the above

specifications.

CAM LOBE ACCURACY

Worn cam lobes will cause the cor

responding cylinders to fire out of

time and result in a loss of power.
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Install the distributor on a test set

and check the accuracy of the cam

lobes following the instructions of

the 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 or

on a distributor test set. The tests are

sufficient for an engine tune-up. How

ever, if there are indications that the

spark advance is not functioning
properly, remove the distributor from

the engine and check it on a distribu

tor test set following the instructions

under "Spark Advance
Adjustments."

Check the vacuum advance mecha

nism 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 points, use a hook

or other suitable instrument in the

breaker point adjustment slot. The

breaker plate should turn without

binding and return to its original

position when released. If the breaker

plate binds, remove the plate. Clean,

inspect, and lubricate the distributor.

To check the diaphragm for leak

age:

1. Adjust the vacuum gauge to read

the highest vacuum possible follow

ing the instructions of the test set

manufacturer.

2. Install the vacuum hose on the

diaphragm vacuum line fitting. The

vacuum gauge reading should not fall

off when the vacuum is applied to the

diaphragm assembly if no leak exists.

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 dwell angle

to change as engine speed and load

conditions are varied.

Perform the test following the in

structions of the dwell meter manu

facturer. There should not be over a
3

variation in dwell between idle

speed and 2500 engine rpm. If the

dwell angle changes more than 3, the

plate bushing should be replaced.

DISTRIBUTOR SHAFT END PLAY

Remove the distributor from the

engine. Place the distributor in the

holding tool and clamp it in a vise.

Push the distributor shaft upward as

far as it will go, then check the end

play with a feeler gauge placed be

tween the centrifugal advance stop

plate and the top of the bushing. The

end play should be from 0.022-0.030

inch. If the shaft end play is not to

specifications, check the location of

the collar.

DISTRIBUTOR OVERHAUL

DESCRIPTION AND OPERATION

The distributor (Fig. 19) has two in

dependently operated spark advance

systems. A governor-type centrifugal

advance mechanism is located below

the movable breaker plate (Fig. 20),

and a vacuum operated spark control

diaphragm is located on the side of

the distributor base (Fig. 21).

The centrifugal weights cause the

cam to advance or move ahead with

respect to the distributor drive shaft.

This action causes the cam to open

and close the breaker points earlier.

The weights turn the cam by means

of a stop plate that has two slots

which fit over pins in the weights. The

slots determine the maximum amount

of advance and the rate of advance

in controlled by calibrated springs.

The vacuum advance mechanism

has a spring-loaded diaphragm (Fig.

22) which is connected to the breaker

plate. The spring loaded side of the

diaphragm is air tight and is con

nected through a vacuum line to the

carburetor throttle bore. When the

throttle plates open, the distributor

vacuum passage is exposed to mani

fold vacuum which causes the dia

phragm to move against the tension

of the spring. This action causes the

breaker plate to advance and the

points open and close earlier.

When the engine is operated under

a light load, additional advance is re-

PRIMARY TERMINAL

BREAKER PLATE

CONDENSER

DIAPHRAGM LINK RETAINER

PRIMARY WIRE

STATIONARY BREAKER POINT

DIAPHRAGM

ASSEMBLY

LUBRICATING WICK

DISTRIBUTOR SHAFT

WEIGHT

CAM ASSEMBLY

WEIGHT SPRING

WEIGHT

GROUND WIRE

ADJUSTMENT SLOT

BREAKER ARM

CONDENSER WIRE

FIG. 19Dual Advance Distributor

1140-A

ADVANCE

ADJUSTING

BRACKET

WEIGHT SPRING

STOP PLATE

CONTROL SLOT

STOP

PLATE

ADVANCE

ADJUSTING

BRACKET

1130-A

FIG. 20Centrifugal AdvanceMechanism
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DISTRIBUTOR CAP

CONDENSER

COIL HIGH

TENSION WIRE

TERMINAL

BREAKER POINTS

ROTOR

CAM

DIAPHRAGM

SPARK

VACUUM PASSAGE TO DISTRIBUTOR 1757-A

FIG. 22Vacuum Advance ControlsTypical

BREAKER PLATE

RETURN
DIAPHRAGM

SPRING

Arbor Press Ram

ToolT52L12390-CAD

1131-A
Detail 1

FIG. 21Vacuum Advance Mechanism

1763-A

FIG. 24Gear RemovalTypical

1756-B

FIG. 23Gear Pin Removal or InstallationTypical

quired for maximum part throttle

power and economy. Under this con

dition, engine manifold vacuum is

high enough to actuate the diaphragm

and advance the spark. At low engine

speeds or at idle, a retarded spark is

necessary. Because the vacuum pas

sage opening, in the carburetor, is

above the closed throttle plate, there

is no vacuum to the diaphragm. The

breaker plate is held in a retarded

position by the calibrated return

spring which bears against the dia

phragm.

During acceleration or when there

is a heavy load on the engine, there

is not enough vacuum to actuate the

diaphragm, and the breaker plate

once again is held in a retarded posi

tion.

When the engine is being operated

under a light load, such as on a level

road at 40 mph, and the throttle is

suddenly opened further, the mani

fold vacuum will decrease and the

diaphragm spring will quickly force

the breaker plate to a retard position.

However, the advance provided by
the centrifugal mechanism remains

unchanged until the engine speed

changes. At any particular engine

speed, there will be a certain amount

of centrifugal advance plus a possible

vacuum advance.

DISTRIBUTOR REMOVAL

1. Disconnect the primary wire

and the vacuum advance line at the

distributor, and remove the distribu

tor cap.

2. Scribe a mark on the distributor

body and engine block indicating the
position of the body in the block, and
scribe another mark on the distribu

tor body indicating the position of

the rotor. These marks can be used

as guides when installing the distribu
tor in a correctly timed engine.

3. Remove the distributor hold

down cap screw and clamp, then lift

the distributor out of the block.

DISTRIBUTOR DISASSEMBLY

1. Remove the spring clip securing
the diaphragm link to the breaker

plate, then disconnect the diaphragm

assembly from the distributor base

and remove the diaphragm assembly.

2. Disconnect the primary wire

from the breaker points, then remove

the wire from the distributor. Pull

the wire through the hole in the dis-
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roo/-T52L-12J3l-CAD

1755-A

FIG. 25Shaft Collar Roll Pin Removal or Installation

Too/-?2?32-B? or N

BUSHING

roo/-T58P-?2J32-B

Arbor Press Ram

7S4-A

FIG. 26Shaft Removal

FIG. 27Bushing Removal
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FIG. 28-Distributor Assembly
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PRESS ON

DISTRIBUTOR

BASE

FIG. 29Bushing Installation

tributor working from the outside to

the inside of the distributor.

3. Remove the breaker point as

sembly and condenser. Remove the

two screws and retainers securing the

breaker plate assembly in the hous

ing, then remove the breaker plate

assembly.

4. Remove the lubricating wick

from the cam assembly, then remove

the cam assembly retainer. Remove

the cam assembly and the upper

thrust washer.

5. Carefully unhook and remove

the distributor weight springs. If the

two springs are not the same size or

are different colors, mark the springs

and the brackets to which they are

attached. This will eliminate bending
the brackets to obtain the correct ad

vance. The weight springs are desig
nated primary (low speed) and sec

ondary (high speed). The secondary

spring is the spring which is not

under tension.

6. If the gear and shaft are to be

used again, mark the gear and shaft

so that the pin holes can be easily

aligned for assembly. Remove the

gear roll pin (Fig. 23), then remove

the gear (Fig. 24).

7. Remove the shaft collar roll pin

(Fig. 25). Invert the distributor and

place it on a support plate in a posi

tion that will allow the distributor

shaft to clear the support plate, then

Arbor Press Ram

Too/-T58P-J2J32-B *

1 577-A

FIG. 30Burnishing Bushing

Tool-T57l-I2I20A

1753-B

Tool-T57L-l 2390-A

Detail 5
Tool-T57L-l 2390-A,

Detail 3

Tool-T57L-l 2390-A,
Detail 1

1751-A

FIG. 31Gear InstallationTypical

press the shaft out of the collar and

the distributor housing (Fig. 26). Re

move the distributor shaft bushing
(Fig. 27).

DISTRIBUTOR CLEANING AND

INSPECTION

Soak all parts of the distributor as

sembly (except the lubricating wick,

vacuum diaphragm assembly, and

electrical wiring) in a mild cleaning

solvent or mineral spirits. Do not use

a harsh cleaning solution. Wipe all

parts that can not be immersed in a

solvent with a clean dry rag.

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. Be sure all foreign matter is re

moved from the ball bearings on the

breaker plate assembly.

Examine the bushing surface of

the distributor shaft and the bushing
for wear. The minimum allowable

shaft diameter at the bushing is

0.4675 inch. The maximum allowable
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NEW SHAFT WITH 0.022

INCH FEELER IN PLACE,
TIGHTEN SCREW TO

REMOVE END PLAY

1322-B

FIG. 32New Shaft Installation

1164-A

FIG. 34Distributor InstallationTypical

inside diameter of the bushing is

0.4690 inch. Replace worn parts.

Inspect the distributor cam lobes

for scoring and signs of wear. If any

lobe is scored or worn, replace the

cam assembly.

Inspect the breaker plate assembly

for signs of distortion, worn ball

bearings, etc. Replace the breaker

plate assembly 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 mounting

hole and vacuum line fitting threads

for stripping or other damage. Test

the vacuum fittings, case, and dia

phragm for leakage as explained

under "Distributor Tests, Adjust

ments, and Minor
Repair."

Replace

all defective parts.

DISTRIBUTOR ASSIMBLY

Refer to Fig. 28 for the correct

location of parts.

1. Oil the new bushing, and install

it on the bushing replacer tool, then

install the bushing (Fig. 29). When

the tool bottoms against the distribu

tor base, the bushing will be installed

FIG. 33Weights, Springs, and Cam
Installed

Typical

to the correct depth. Burnish the

bushing to the proper size (Fig. 30).

2. If the old shaft and gear are

being installed, oil the shaft and slide

it into the distributor body. Place the

collar in position on the shaft and

align the holes in the collar and shaft,

then install a new pin (Fig. 25). Check

the shaft end play with a feeler gauge

placed between the centrifugal ad

vance adjusting bracket plate and the

top of the bushing. If the end play is

not within limits (0.022-0.030 inch),

replace the shaft.

Press the gear on the shaft (Fig.

31), using the marks made on the gear

and shaft as guides to align the pin

holes. Check the gear location dimen

sion. With all end play removed (gear

pushed toward the distributor base),

this dimension should be 5.111-5.116

inches from the bottom face of the

gear to the bottom face of the dis

tributor mounting pad (Fig. 31). In

stall the retaining pin (Fig. 23).

The shaft and gear are replaced as

an assembly. One part should not be

replaced without replacing the other.

If a new shaft and gear are being
installed, oil the new shaft and slide

it into the distributor body. Attach

the Distributor Shaft Supporting Tool
to the distributor and place the assem

bly in a press (Fig. 32). Insert a 0.022

inch feeler gauge between the centrif

ugal advance adjusting bracket plate

and the top of the bushing. Tighten

the backing screw on the tool enough

to remove all shaft end play.

Place the collar in position and sup
port the shaft. While holding the col-
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lar in position against the distributor

housing drill a V6-inch hole through

the shaft using the access hole in the

collar as a pilot. Install the pin (Fig.

25). With the supporting tool and

the 0.022-inch feeler gauge still in

stalled, install the drive gear (Fig. 31).

Remove the assembly from the press

and remove the supporting tool and

feeler gauge. Drill a Vs-inch hole

through the gear and shaft, using the

hole in the gear shoulder as a pilot.

Install a new pin (Fig. 23).

3. Install the weights and springs,

then fill the groove in the weight pivot

pin with a high melting point ball

bearing lubricant. If a spring and

bracket were marked for identifica

tion upon disassembly, be sure they
are assembled together.

4. Lubricate the inside diameter of

the cam assembly with a high melting

point ball bearing lubricant. Install the

upper thrust washer, then install the

cam and secure it with the spring re

tainer. Be sure the pins on the weights

are in the slots on the stop plate.

Apply a light film of cam lubricant

to the cam lobes. Saturate the wick

with S.A.E. 1 OW engine oil, then in

stall the wick in the cam assembly

(Fig. 33).

5. Clean the breaker plate bearings

as previously explained, then lubri

cate them with S.A.E. 10W engine

oil. Install the breaker plate.

6. Install a new condenser and

breaker point assembly. Install the

ground wire on the breaker point

attaching screw furthest from the

breaker point adjustment slot. Install

the breaker plate retainers. Be sure

the ground wire lug is attached to the

breaker plate retainer attaching screw.

7. Pass the primary wire assem

bly through the hole in the distrib

utor working from the inside to the

outside of the distributor housing.

Pull the wire through the hole until

the locating stop is flush with the in

side of the distributor. Connect the

condenser wire and the primary wire

to the breaker points.

8. Position the diaphragm assem

bly and hook the diaphragm link over

the pin on the breaker plate. Secure

the link with the spring retainer. Se

cure the diaphragm assembly to the

distributor base.

9. Align the breaker points, adjust

the spring tension, and adjust the

breaker points. Install the distributor

on a test set, check the breaker point

dwell and resistance, and adjust the

centrifugal and vacuum advance.

DISTRIBUTOR INSTALLATION

The distributor installation is

shown in Fig. 34.

1. If the crankshaft was rotated

while the distributor was removed

from the engine, it will be necessary

to retime the engine. Turn the engine

until No. 1 piston is on T.D.C. after

the compression stroke. Align the

T.D.C. mark on the crankshaft dam

per with the timing pointer. Install the

distributor with the rotor at the No. 1

firing position and the breaker points

open.

If the crankshaft was not dis

turbed, install the distributor using

the marks previously scribed on the

distributor body and engine block as

guides.

Make sure the oil pump intermedi

ate shaft properly engages the dis

tributor shaft. It may be necessary to

crank the enginewith the starter, after

the distributor drive gear is partially

engaged, in order to engage the oil

pump intermediate shaft.

2. Install the rotor and the dis

tributor cap. Connect the coil to dis

tributor cap high tension lead, and

connect the primary wire at the dis

tributor.

3. Check the ignition timing with

a timing light and adjust it if neces

sary. Connect the vacuum line, and

check the advance with the timing
light when the engine is accelerated.
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The fuel system consists of the

fuel tank, fuel pump, carburetor, air

cleaner, the lines that connect the

fuel system components, the intake

manifold, and throttle linkage. This

part covers all the components ex

cept the intake manifold and auto

matic transmission throttle linkage.

FUEL SYSTEM TROUBLE DIAGNOSIS AND TESTING

FUEL TANK AND LINES

Water and dirt that accumulates in

the fuel tank can cause carburetor or

fuel pump malfunction. Condensa

tion which is the greatest cause of

water entering the fuel tank, is

formed by moisture in the air when

it strikes the cold walls of the fuel

tank.

If the accumulation of sediment in

the fuel pump sediment bowl is ex

cessive, the fuel tank should be re

moved and flushed and the line from

the fuel pump to the tank should be

blown out.

FUEL PUMPS 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 installed on the engine.

Clean the fuel pump sediment

bowl before performing a pressure

or capacity test.

Pressure Test

1. Disconnect the fuel line at the

carburetor.

2. Install a pressure gauge and a

"T"

type fitting with a petcock be

tween the gauge and the carburetor

fuel inlet fitting.

3. Vent the system, by opening the

petcock momentarily, prior to taking
a pressure reading. Operate the en

gine at 500 rpm. After the pressure

has stabilized, it should be 4.0-6.0

psi (352 engine) or 4.5-6.5 (430

engine).

Capacity Test. Perform this test

only when the pressure test is within

specifications. Open the petcock, and

expel the fuel into a suitable con

tainer. Operate the engine at 500

rpm and observe the time required to

expel one pint. It should be 20 sec

onds or less. Do not condemn a fuel

pump, as the result of a poor capac

ity test, until it is certain that the fuel

pump sediment bowl is clean and in

good condition.

Vacuum Booster Test 352 Engine

1. Connect a vacuum gauge to the

windshield wiper connection of the

pump.

2. Disconnect the pump to mani

fold line at the manifold and plug the

line.

3. Operate the engine at approxi

mately 500 rpm, and observe the vac

uum gauge. The pump should develop
a vacuum of at least 10 inches of

mercury.

FUEL PUMP TROUBLE DIAGNOSIS GUIDE

LOW FUEL PUMP

PRESSURE

Diaphragm stretched.

Spring weak.

Sediment bowl has excessive accu

mulation of dirt.

Rocker arm worn.

Excessive clearance between rocker

arm, vacuum link, and fuel pump

link.

Fittings loose or cracked.

Fuel line cracked or broken.

Leak in diaphragm.

Valve improperly seating.

Dirt in the fuel tank and/or lines.

Fuel tank vent restricted.

(CONTINUED ON NEXT PAGE)
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FUEL PUMP TROUBLE DIAGNOSIS GUIDE (Cont.)

HIGH FUEL PUMP

PRESSURE

Spring too strong or improper Diaphragm ruptured.

spring.

FUEL PUMP LEAKS FUEL
Main body retaining screws loose. Threads on fittings stripped.

Diaphragm defective. Body cracked.

Fittings loose.

FUEL PUMP LEAKS OIL Pull rod oil seal defective. Mounting gasket defective.

Fuel pump mounting bolts loose.

FUEL PUMP NOISE Mounting bolts loose. Rocker arm springweak or broken.

Rocker arm worn.

LOSS OF BOOSTER

PUMP VACUUM

Vacuum pump cover retaining Spring weak.

screws loose. Diaphragm defective.

Valves not seating properly.

CARBURETOR
air passages, improper idle adjust-

Dirt accumulation in the fuel and ments, and improper fuel level are

the major sources of carburetor

troubles.

CARBURETOR TROUBLE DIAGNOSIS

HARD STARTING

(HOT OR COLD)

BOTH CARBURETORS Choke linkage or plate binding.

Improper starting procedure caus- Restrictions or air leaks in the

ing a flooded engine.
choke vacuum and hot air passages.

Improper carburetor fuel level.
ropn radmidbtop

Improper idle adjustments.
w wmwwmiuk

Sticking or incorrectly seating fuel Defective or inoperative choke

inlet needle. plate valve.

Incorrect fuel pump pressure. Binding choke housing baffle plate.

Improper carburetor gasket and

spacer combination.
CARTER CARBURETOR

Incorrect setting of choke thermo- Incorrect choke linkage adjust-

static spring housing. ment.

POOR IDLE

In addition to the items listed under Idle adjusting needles grooved,
"Poor Performance Caused By A worn, or otherwise damaged.

Lean
Mixture"

or "Poor Performance Idle air bleeds restricted.

Caused By A Rich
Mixture,"

the fol- Idle discharge holes restricted.

lowing items will cause poor idle: Idle discharge holes not in proper

Incorrect idle mixture adjustment. relation to the throttle plates.

POOR ACCELERATION

Poor acceleration complaints fall Accelerating pump diaphragm

under one of three headings; the en- (Ford) or cup (Carter) defective.

gine is sluggish on acceleration, the Incorrect pump stroke adjustment.

engine stalls when accelerated, or the Accelerating pump fuel inlet valve
engine hesitates or develops a flat spot not seating on acceleration.

when accelerated. Poor acceleration Low fuel level or float setting.

is caused by either an excessively lean Restriction in the accelerating
or rich mixture on acceleration. pump discharge passage.

A lean mixture on acceleration can Discharge ball check (Ford) or

be caused by: needle (Carter) not coming fully off

(CONTINUED ON NEXT PAGE)
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TROUBLE DIAGNOSIS GUIDE (Cont.)

POOR ACCELERATION

(Cont.)

its seat or failing to seat properly on cover caused by defective gasket or

the reverse stroke. worn pump cover (Ford).

Air leak betwen the carburetor and
A rich mixture on acceleration can

the manifold caused by loose mount-
e caused Dv:

ing bolts or defective gasket.
HiSh fuel leveI or float settm-

a 1 u * .A. *u ..i u r. j Malfunctioning automatic choke.
Air leak at the throttle shaft caused . .

, , , Excessively dirty air cleaner.
dv worn shaft
3 m.m

Incorrect accelerating pump stroke

Air leak at the accelerating pump adjustment.

POOR PERFORMANCE

CAUSED BY LEAN MIXTURE

Low fuel level or float setting. Sticking fuel inlet needle.
Restriction in main fuel passages. Low fuel pump pressure.

POOR PERFORMANCE

CAUSED BY

RICH MIXTURE

Excessive dirt in air cleaner. Worn or damaged main metering

High fuel level or float setting.
Je
'. .

... .

Accelerating pump discharge ball

Fuel inlet needle not seating
prop- check and/or weight not seating

erly or worn needle and/or seat. properly.

Power valve leaking (Ford). lue] PumP
Pressurre exces*ive.

Fuel siphoning from secondary
Restricted air bleeds. main fuel system.

FLOODING OR LEAKING

CARBURETOR

Cracked main body. erly or worn needle and/or seat.

Defective main body gaskets. Ruptured accelerating pump
dia-

High fuel level or float setting. phragm (Ford).

Fuel inlet needle not seating
prop- Excessive fuel pump pressure.

SECONDARY SYSTEM

ON FOUR-BARREL

CARBURETOR NOT

CUTTING IN

Defective secondary diaphragm Bent secondary throttle shaft.

(Ford).

Air leak where secondary vacuum Secondary throttle plates operating

pick-up tube fits into air horn, be-
rod binding> or disconnected from

tween air horn and main body, or secondary diaphram or secondary

between the secondary diaphragm throttle lever (Ford).

housing cover and housing (Ford).
Secondary vacuum passage ball

Secondary diaphragm return spring check stuck Qn fa
too stiff (Ford).

Secondary throttle plates wedged Secondary vacuum probe restricted

in barrels. or not properly positioned (Ford).

AIR CLEANER

The engines are equipped with a

dry-type air cleaner that has a re

placeable cellulose fiber filtering ele

ment (Fig. 1). The air from the

engine compartment enters the air

cleaner through the opening on the

side and passes through a silencing

chamber and then through the filter

element. After leaving the filter ele

ment, the air is deflected down into

the carburetor. The dust particles are

trapped in the filter element as the air

rushes through it.

SILENCING CHAMBER

FIG. 1Air Cleaner-352 Engii

1 744 -A

me

Forel Publishing Company, LLC
Woodbridge, VA 22192

www.ForelPublishing.com



PART 2-2 - FUEL SYSTEM 2-19

AIR INTAKE430 ENGINE

I hi* temperature of the air entering
tin*

ai i ik'.uu'i is thermostatically con-

n oiled In a carburetor air duct assem-

bl> (Fig. 2). Air from the engine

compartment, or heated air from a

shroud around the exhaust manifold,

is available to the engine.

A thermostatic bulb in the air duct

is exposed to the incoming air. A

spring-loaded valve plate is connected

to the thermostatic bulb through link

age. The valve plate spring holds the

valve in the closed position (heat on)

until the thermostatic bulb overcomes

the valve tension.

During the engine warm-up period

when the air temperature entering the

air duct is less than 75F, the ther

mostat is in the retracted position and

the valve plate is held in the up posi

tion (heat on) by the valve plate

spring, thus shutting off the air from

the engine compartment. All air is

then drawn from the shroud around

the exhaust manifold.

As the temperature of the air pass

ing the thermostatic bulb approaches

85

F, the thermostat starts to ex

pand, and pulls the valve plate down.

This allows cooler air from the engine

compartment to enter the air cleaner.

When the temperature of the air

reaches approximately
105

F, the

valve plate will be in the down posi

tion (heat off) so that only engine

compartment air is allowed to enter

the air cleaner.

MAINTENANCE

The filter element on both engines

should be cleaned each 4,000 miles

and replaced each 24,000 miles. To

clean the element, hold the element

and strike the sealing surfaces flatly
against a flat surface. Do not tap
hard enough to deform the element.

Do not immerse the element in a

cleaning solvent. Clean compressed

air can be used to clean the element.

Direct the air stream against the ele

ment in the opposite direction of

normal air flow, that is, from the

inside of the filter out. When the ele

ment is cleaned or replaced, clean the

air cleaner body and cover in clean

ing solvent, then wipe it dry.

REPLACEMENT352 ENGINE

1. Remove the wing nut retaining

the air cleaner on the carburetor, then

lift the air cleaner off the carburetor.

2. Remove the cover and lift the

element out of the air cleaner body.

3. Place the air cleaner body on

the carburetor so that the word

VALVE PLATE SPRING VALVE PLATE THERMOSTATIC BULB

HEAT ON WARM AIR PASSAGE HEAT OFF 1933-A

FIG. 2Air Intake430 Engine

"FRONT"

faces the front of the car.

4. Place the element in the air

cleaner body. Install the cover.

REPLACEMENT430 ENGINE

REMOVAL

1. Remove the wing nut securing
the air cleaner to the carburetor.

2. Carefully lift the air cleaner and
air duct as an assembly from engine.

3. Remove the wing bolt securing
the air duct assembly to the air

cleaner and separate the air duct from

the air cleaner.

TESTING THE AIR DUCT

1. Place the air duct assembly in a

container of cool water (below
75

F.). Be sure that the thermostat

is covered by the water.

2. Place a thermostat in the water

and observe the temperature.

3. With water temperature at
75

F. or below, the valve should be

in the heat on position.

4. Using a hot plate or other suit

able device, heat the water slowly.

5. When the water temperature

reaches
85

F., the valve should start

to open. If the valve does not start to

open at this time, stabilize the water

temperature at
85

F. for eight min

utes before condemning the unit.

6. When the water temperature

reaches
100

F. or higher, the valve

should be in the full heat off position.

If the valve is not in the full heat off

position, stabilize the water tempera

ture at
100

F. for eight minutes be

fore condemning the unit.

7. If the operation of the valve is

unsatisfactory, remove the thermo

stat and spring assembly; check the

valve plate shaft for binding.

8. If the valve plate moves freely,

replace the thermostat and spring as

sembly. Retest the heat on and the

heat off temperatures.

9. If the valve does not operate

correctly, adjust the thermostat rod.

By increasing the rod length, the valve
plate will be moved toward the heat

off position. By decreasing the rod

length, the valve plate will be moved

toward the heat on position.

DISASSEMBLY OF THE AIR DUCT

1. Disconnect the valve plate

spring.

2. Remove the retainer securing
the thermostat rod assembly to the

valve plate, and disconnect the rod

from the plate. Slide the thermostat

rod assembly from the thermostat and

remove the rod from the air duct.

3. Carefully bend up the tabs hold

ing the thermostat and spring assem

bly in the air duct. Remove the ther

mostat and spring assembh

ASSEMBLY OF AIR DUCT

1. Place the thermostat and spring
assembly in the an duct and carcfulh

bend the labs lo hold the thermostat

and spring assembh in place

2. Insert the thermostat rod asscm

bly through (he aii duct into (he Ihci

mostal and spun}*

assembh Connect

the opposite end o1 (lie rod to the

valve plat c Secure the w\l (o the

plate u ilh (he lel.unei
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INSTALLATION

1. Center the air duct shroud on

the exhaust manifold and push it into

place.

2. Install the valve assembly on

the air duct.

3. Carefully place the air cleaner

body on the carburetor. Check the

alignment of the valve assembly to

the air cleaner and tighten the wing

nut securing the valve assembly to

the air cleaner.

4. Install the air cleaner filter and

cover.

FORD 4-BARREL CARBURETOR OVERHAUL

PRIMARY BARRELS

SECONDARY OPERATING

DIAPHRAGM ASSEMBLY

CHOKE

ASSEMBLY

POWER

VALVE

ASSEMBLY

BALANCE

TUBES

POWER VALVE

VACUUM PICKajp

CHOKE

VACUUM

PICKajp

SECONDARY

BARRELS

1602-A

FIG. 4-Bottom View of Carburetor

DASHPOT

ASSEMBLY

FUEL INLET

FITTING

ACCELERATING

PUMP ASSEMBLY

FIG. 3 Va Front View of Carburetor

The carburetor (Figs. 3, 4, and 5)

has two main assemblies, the air horn

and the main body.

The air horn assembly, which

serves as the main body cover, con

tains the choke plate and the primary

fuel bowl vent.

The main body houses the primary

and secondary throttle plates, the ac

celerating pump assembly, the power

valve assembly, the secondary oper

ating diaphragm assembly, and the

fuel bowls. The automatic choke

housing is attached to the main body.

The two primary (front) barrels

each contain a main and booster ven

turi, main fuel discharge, accelerating

pump discharge, idle fuel discharge,

and the primary throttle plate.

The two secondary (rear) barrels

each have a main and booster venturi,

idle fuel discharge, secondary main

fuel discharge, and a vacuum oper

ated throttle plate.

1 588-A

OPERATION

The carburetor has a primary fuel

circuit, and a vacuum operated sec

ondary fuel circuit.

The primary circuit has four basic

fuel metering systems. They are: the

idle fuel system, the accelerating sys

tem, the main fuel system, and the

power fuel system. A fuel inlet system

for both the primary and secondary

circuits provides the various fuel

metering systems with a constant sup

ply of fuel. In addition, an automatic

choke system provides a means of

temporarily enriching the mixture to

aid in starting and operating a cold

engine.

The differences in air pressure

within the carburetor causes the

proper fuel discharge for various en

gine speed and load conditions.

FUEL INLET SYSTEM

The primary and secondary barrels

have separate fuel bowls (Fig. 6).

Each bowl contains a float assembly,

and a fuel inlet needle and seat as

sembly. The fuel first enters the pri

mary fuel bowl through the fuel inlet

fitting and screen assembly. A drilled

passage through the right side of the

main body connects the fuel bowls.

The pressure in the two fuel bowls

are balanced by means of a pressure

equalizing chamber built in the left

side of the main body.

The amount of fuel entering either

bowl is determined by the distance

the fuel inlet needle is raised off its

seat and by fuel pump pressure.

Movement of the fuel inlet needle in

relation to the seat is controlled by the
float and lever assembly which rises

and falls with the fuel level. As the

fuel level drops, the float lowers, rais

ing the fuel inlet needle to allow fuel

to enter the bowl. When the fuel

reaches a pre-set level, the float low

ers the fuel inlet needle to a position

where it restricts the flow of fuel, ad

mitting only enough fuel to replace

that being used. Thus, any change in
the fuel level causes a corresponding
movement of the float, raising or

lowering the fuel inlet needle to main
tain the pre-set level of fuel. The fuel

inlet system must maintain this pre

set level, because the carburetor is

calibrated to deliver the proper mix-
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SECONDARY FUEL BOWL

PRIMARY NOZZLE

BAR AND

BOOSTER VENTURI

FUEL BOWL PRESSURE

EQUALIZING CHAMBER

ACCELERATING

PUMP DISCHARGE

FIG. 5Top View of Carburetor

ture only when the fuel is at the

proper level.

A retracting clip is attached to the

fuel inlet needle and hooks over the

tab of the float assembly. This clip

assures reaction of the fuel inlet

needle to any movement of the float.

The primary fuel bowl is vented

externally at all times.

AUTOMATIC CHOKE SYSTEM

When a cold engine is being started,
much of the fuel discharged by the

carburetor is unable to vaporize dur

ing its travel to the combustion cham

ber until sufficient heat is developed

in the intake manifold to maintain a

homogeneous mixture for efficient

combustion. Therefore, amuch larger

quantity of fuel must be supplied to

compensate for this lack of vaporiza

tion when starting and running a cold

engine.

The choke plate, located in the air

horn above the primary Venturis,

when closed, provides a high vacuum

above as well as below the throttle

plates. With a vacuum above the

throttle plates, fuel will flow from the

main fuel system as well as from the

idle fuel system, thus bringing about

the extremely rich fuel mixture neces

sary for cold engine operation.

The carburetor choke shaft is

linked to a thermostatic choke con

trol mechanism mounted on the main

body (Fig. 7).

SECONDARY

NOZZLE BAR

AND BOOSTER

VENTURI

1603-A

FUEL

INLET

FITTING

1251-B

FIG. 6-Fuel Inlet System

THERMOSTATIC

SPRING

FAST IDLE CAM

WARM AIR INTAKE

1604-A

FIG. 7Automatic Choke System

The bi-metal thermostatic spring
in the choke housing mechanism un

winds when cold and winds up when

warm. When the engine is cold, the

thermostatic spring, through attach

ing linkage, holds the choke plate in

a closed position. When the engine is

started, enough air is drawn through
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the spring loaded choke plate valve to

enable the engine to run and prevent

flooding.

As the engine continues to run,

manifold vacuum, channeled through

a passage on the bottom of the main

body to the choke housing, draws

heated air from the exhaust manifold

heat chamber. The amount of air en

tering the choke housing is controlled

by restrictions in the air passages in

the carburetor.

The warmed air enters the choke

housing and heats the thermostatic

spring causing it to wind up. The ten

sion of the thermostatic spring grad

ually decreases as the temperature of

the air from the heat chamber rises,

allowing the choke plate to open. The

air is exhausted into the intake mani

fold.

When the engine reaches its normal

operating temperature the spring no

longer exerts an opposing tension on

the choke plate. The air velocity act

ing on the offset choke plate as well

as manifold vacuum acting below the

choke plate forces it to the full open

position. A baffle plate (Fig. 8) lo

cated in the choke housing, controls

the speed of the temperature rise in

the thermostatic spring housing. Small

holes in the plate pass the heated air

directly onto the thermostatic spring

at low temperatures when the choke

plate is closed. As the temperature

rises and the choke plate opens, the

baffle plate moves and the heated air

is directed onto the spring by an al

ternate longer route which slows up

the rate of temperature rise. When

the spring allows the choke plate to

be fully opened, the heated air is

passed directly onto the spring and

out of the choke housing by the

shortest route. The thermostatic

spring thus remains heated and the

choke plate remains fully open until

the engine is stopped and allowed to

cool.

The fast idle cam pick-up lever

actuates the fast idle cam during

choking. Steps on one edge of the fast

idle cam contact the fast idle adjust

ing screw which permits a faster en

gine idle speed for smoother running

when the engine is cold. As the choke

plate is moved through its range of

travel from the closed to the open

position, the pick-up lever rotates the

fast idle cam. Each step on the fast

idle cam permits a slower idle rpm

as engine temperature rises and chok

ing is reduced.

During the warm-up period, if the

engine should reach the stall point

due to a lean mixture, manifold vac

uum will drop considerably. The ten

sion of the thermostatic spring then

overcomes the lowered vacuum and

air velocity acting on the choke plate,

and the choke plate will be moved

toward the closed position, providing

a richer mixture to help prevent

stalling.

The linkage between the choke

lever and the throttle shaft is designed

so the choke plate will partially open

when the accelerator pedal is fully
depressed. This permits unloading of

a flooded engine.

IDLE FUEL SYSTEM

At idle and low speed operation,

the engine does not draw sufficient

air through the primary booster ven

turi to create a vacuum great enough

to operate the primary circuit main

fuel system. Therefore, an idle fuel

system is provided, which is not de

pendent upon venturi vacuum, to

discharge fuel (Fig. 9). At idle and

low engine speeds, intake manifold

vacuum is high. This high manifold

vacuum provides a pressure differen

tial great enough to operate the idle

fuel system.

Idle fuel is discharged into both

the primary and secondary barrels.

Idle fuel for the primary barrels is

drawn from the primary fuel bowl,

and idle fuel for the secondary bar

rels is drawn from the secondary fuel

bowl.

The carburetor has identical idle

fuel systems for each primary barrel

and identical idle fuel systems for

each secondary barrel.

At idle speed, the normal air pres

sure in the fuel bowls cause fuel to

flow through the idle fuel system pas

sages of the primary and secondary

circuits to the greatly reduced pres

sure area (vacuum) below the throttle

plates. Fuel flows from the fuel bowls

through the main jet and into the bot

tom of the main well.

From the main well the fuel flows

up through the idle tube and through

a short diagonal passage in the noz

zle bar and booster venturi assembly

into the idle passage in the main body.

A calibrated restriction at the upper

tip of the idle tube meters the flow of

fuel.

Primary Circuit. Air is introduced

into the primary circuit idle fuel sys

tem from the idle air bleed which is

located directly above the idle tube.

The air bleed also acts as a vent to

prevent siphoning in the idle fuel sys

tem at off idle or high speeds and

when the engine is stopped. Addi

tional air is bled into the system

through an air bleed located at the

bottom of the diagonal passage in the

nozzle bar where the fuel enters the

idle passage in the main body.

Fuel flows down the idle passage

in the main body past two idle trans

fer holes. The idle transfer holes act

as additional air bleeds at curb idle.

The fuel then flows past the pointed

tip of the adjusting needle which con

trols the idle fuel discharge in the

primary circuit. From the adjusting

needle chamber, the fuel flows

through a short horizontal passage

and is discharged below the primary

throttle plates.

During off idle when the primary

throttle plate is moved slightly past

the idle transfer holes, each hole be

gins discharging fuel as it is exposed

to manifold vacuum. As the primary

throttle plate is opened still wider and

engine speed increases, the air flow

through the carburetor is also in

creased. This creates a vacuum in the

booster venturi strong enough to

bring the main fuel system into oper

ation. Fuel flow from the primary

circuit idle fuel system begins taper

ing off as the primary circuit main

fuel system begins discharging fuel.

Secondary Circuit. Air is intro

duced into the secondary circuit idle

fuel system from the idle air bleed

which is located directly above the

idle tube. The air bleed also acts as a

vent to prevent siphoning in the idle

fuel system at high speeds and when

the engine is stopped.

Fuel flows down the idle passage

in the main body past two transition

holes above the closed throttle plate

and flows through a metered restric

tion into a short horizontal passage

and is discharged into the secondary

barrel below the closed throttle plate.

The transition holes act as air bleeds

at idle. The secondary idle system

continues discharging fuel until the

secondary main fuel system comes

into operation.
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FIG. 9Idle Fuel System

FIG. 8Choke Housing Baffle Plate

PUMP DISCHARGE PUMP DISCHARGE PRIMARY FUEL
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PRIMARY BOOSTER VENTURIS ANTI-SIPHON AIR BLEED
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CHECK

PUMP DISCHARGE

BALL CHECK
DIAPHRAGM RETURN SPRING

DIAPHRAGM

PUMP PLUNGER

1 247-C

FIG. 10Accelerating System

ACCELERATING SYSTEM

Upon acceleration, the air flow

through the carburetor responds

almost immediately to the increased

throttle opening. There is, however, a

brief interval before the fuel, which

is heavier than air, can gain speed

and maintain the desired balance of

fuel and air. During this interval, the

accelerating system (Fig. 10) supplies

fuel until the other systems can once

again provide the proper mixture.

When the throttle is closed, the

diaphragm return spring forces the

diaphragm toward the cover, drawing

fuel into the chamber through the

inlet. The inlet has a ball check which

opens to admit fuel from the primary

fuel bowl and closes when the accel-

PRIMARY

FUEL BOWL

POWER VALVE

CLOSED

1248-C

FIG. 11Primary Main Fuel System

erating pump is operated to prevent a

reverse flow. A discharge ball check

prevents air from entering when fuel

is drawn into the chamber.

When the throttle is opened the

diaphragm rod is forced inward, forc

ing fuel from the chamber into the

discharge passage. Fuel under pres

sure forces the pump discharge ball

check off its seat and fuel passes

through the accelerating pump dis

charge screw and is sprayed into

each primary booster venturi through

discharge ports in the nozzle bar

assembly.

An air bleed in the wall of the ac

celerating pump fuel chamber pre

vents siphoning of fuel when the

accelerating pump is not operating.

PRIMARY MAIN FUEL SYSTEM

As engine speed increases, the air

passing through the booster venturi

creates a vacuum. The amount of
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vacuum is determined by the air flow

through the venturi, which in turn is

regulated by the speed of the engine.

The difference in pressure between

the venturi and fuel bowl causes fuel

to flow through the main fuel system

(Fig. 11).

At a predetermined venturi vac

uum, fuel flows from the primary fuel

bowl, through the main jets, and into

the bottom of the main well. The fuel

moves up the main well tube past air

bleed holes. Filtered air from the

high speed air bleed enters the fuel

flow in the main well tube through

holes in the side of the tube. The high

speed air bleed meters an increasing
amount of air to the fuel as venturi

vacuum increases maintaining the

required fuel-air ratio. The mixture

of fuel and air is lighter than raw

fuel and responds faster to changes

in venturi vacuum. It also vaporizes

more readily than raw fuel. The fuel

and air continue up the main well

tube past another air bleed which also

acts as a vent to prevent siphoning

when the engine is shut down. The

fuel is discharged into the booster

venturi where it is vaporized and

mixed with the air flowing through

the carburetor.

The throttle plate controls the

amount of the fuel-air mixture ad

mitted to the intake manifold, regu

lating the speed and power output of

the engine.

A balance tube is located in each

primary barrel directly below the

booster venturi. When decelerating,

the balance tube siphons off any ex

cess fuel droplets remaining around

the edge of the booster venturi and

discharges the droplets into the

equalizing slots in the base of the

carburetor where they are mixed with

the idle fuel. The balance tube also

acts as an additional air bleed during

the idle fuel system operation.

POWER FUEL SYSTEM

During periods of increased road

loads or high speed operation, the

fuel-air ratio must be increased for

added power. The added fuel re

quired during this period is supplied

by the power fuel system (Fig. 12).

The power fuel system is controlled

by manifold vacuum, which gives an

accurate indication of the power de

mands placed on the engine. Mani

fold vacuum is highest at idle speeds

and decreases as the load on the

engine is increased.

Manifold vacuum is transmitted

from an opening in the base of the

main body, through a passage in the

main body and power valve chamber

to the power valve diaphragm. The

manifold vacuum, acting on the

power valve at idle speed or normal

road load conditions, is great enough

to hold the power valve diaphragm

down, overcoming the tension of the

spring on the valve stem and holding

the valve closed. When high power

operation places a greater load on the

engine and manifold vacuum drops

below a predetermined value, the

spring opens the power valve. Fuel

from the primary fuel bowl flows

through the power valve and into

passages leading to both primary cir

cuit main fuel wells. Here the fuel is

added to the fuel from the primary

circuit main fuel system enriching the

mixture.

As engine power demands are re

duced, manifold vacuum increases.

The increased vacuum overcomes the

tension of the valve stem spring and

closes the power valve.

SECONDARY THROTTLE OPERATION

AND MAIN FUEL SYSTEM

To provide sufficient fuel-air mix

ture to operate the engine at maxi

mum power, the mixture supplied by

the primary circuit of the carburetor

is supplemented by an additional

quantity of fuel-air mixture from the

secondary circuit (Fig. 13).

This additional supply of fuel-air

mixture is delivered through the two

secondary (rear) barrels of the carbu

retor. The secondary circuit throttle

plates are operated by a spring-loaded

vacuum diaphragm assembly at

tached to the main body and linked

to the secondary throttle shaft.

Opening of the secondary throttle

plates is controlled by vacuum from

the left primary booster venturi. The

vacuum is transmitted from a pick up

tube through passages in the air horn,

main body, and behind the secondary

operating diaphragm.

As the primary throttle plates are

opened, primary venturi vacuum in

creases. When the vacuum reaches a

pre-determined amount, it starts to

act on the secondary circuit operat

ing diaphragm, which in turn starts to

open the secondary throttle plates.

A ball check, located in the vac

uum passage in the diaphragm hous

ing, controls the rate at which the

secondary throttle plates are allowed

to open. Any rapid increase in vac

uum which would tend to open the

secondary throttle plates too sud

denly holds the ball check against its

seat. The opening of the secondary

throttle plates is slowed to a rate

governed by the amount of vacuum

passing through a bleed in the ball

seat.

As the secondary throttle plates

begin to open, fuel flows from the

secondary fuel bowl through the sec

ondary main jets into the bottom of

the main well and up the main well

tube past air bleed holes. Air is intro

duced through an air bleed at the top

of the tube. When the secondary

throttle plates are moved slightly past

the secondary transition holes, each

hole begins discharging fuel as it is

exposed to manifold vacuum. As sec

ondary venturi vacuum is increased

the fuel is discharged into the sec

ondary booster venturi. Fuel from

the transition holes tapers off and the

holes act as additional air bleeds.

When decelerating, vacuum in the

primary venturi decreases, and the

secondary throttle plates begin to

close. The ball check in the dia

phragm housing passage will unseat

when the throttle is closed quickly,

allowing the low pressure on the vac

uum side of the diaphragm to rapidly

return to atmospheric pressure. Link

age on the opposite side of the sec

ondary throttle shaft (coupled to the
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PRIMARY FUEL BOWL

SECONDARY VACUUM PICK-UP TUBE

ANTI-SIPHON AIR BLEED

SECONDARY VACUUM PASSAGE

SECONDARY FUEL BOWL

VACUUM PASSAGE

BALL CHECK

POWER VALVE OPEN

POWER VALVE VACUUM PASSAGE

SECONDARY

OPERATING

DIAPHRAGM
SECONDARY

BOOSTER VENTURIS

1250-C

FIG. 13Secondary Stage Operation

1249-C

FIG. 12Power Fuel System

1584-A

FIG. 14Float Shaft Retainer Removal

throttle lever) will mechanically over

come any lag in the vacuum system,

closing the secondary plates, thereby

assuring rapid and positive engine

deceleration.

CARBURETOR REMOVAL

1. Remove the air cleaner. Re

move the throttle rod from the throt

tle lever. Disconnect the distributor

vacuum line, the fuel line, and the

choke heat tube at the carburetor.

2. Remove the carburetor retain

ing nuts and lockwashers, then re

move the carburetor. Remove the

spacer and two gaskets from the

manifold.

3. Install bolts about 2Va inches

long of the correct diameter through

the carburetor retaining stud holes

with a nut above and below the flange

(or install carburetor legs) to facilitate

working on the carburetor and pre

vent damage to the throttle plates.

CARBURETOR DISASSEMBLY

Use a separate container for the

component parts of the various as

semblies to facilitate cleaning, inspec

tion and assembly.

AIR HORN

1. Remove the air cleaner anchor

screw and lockwasher. Disconnect

the choke plate operating rod at the

choke housing lever.

2. Remove the air horn retaining

screws and lockwashers, then remove

the air horn by tilting it slightly as it

is lifted off the main body to remove

the choke plate operating rod from

the choke housing lever. Remove the

air horn gasket.

3. Remove the choke rod seal re

tainer from the air horn and slide the

felt seal and two washers off the rod.

4. If it is necessary to remove the

choke plate, remove the secondary

throttle vacuum pick-up tube by pry

ing it out with needle nose pliers.

Forel Publishing Company, LLC
Woodbridge, VA 22192

www.ForelPublishing.com



2-26 GROUP 2 -IGNITION, FUEL, AND COOLING SYSTEMS

SECONDARY VACUUM

PICK-UP TUBE

RETAINER

CHOKE PLATE

CHOKE OPERATING
ROD'

1252-B

FIG. 16Air Horn Assembly

SCRIBE LINES AND IDENTIFICATION MARKS 1605-A

FIG. 15Throttle Plate Removal

Discard the tube after removal. Re

move the choke plate screws, then

remove the choke plate assembly by

sliding it out of the shaft from the

bottom of the air horn. Remove the

choke plate operating rod, then slide

the choke shaft from the air horn.

MAIN BODY

1. Remove the fuel inlet fitting,

gasket and screen.

2. Using a hook, disconnect the

float shaft retainer from each float

(Fig. 14), then remove the float and

shaft, and the fuel inlet needle and

clip from each fuel bowl.

3. Remove the fuel inlet needle

seat and float shaft retainer from

each fuel bowl and remove the pri

mary circuit and secondary circuit

main jets.

4. Remove the accelerating pump

discharge screw and gasket from the

primary side, then lift the nozzle bar

and booster venturi assembly and gas

ket out of the main body. Invert the

main body and let the accelerating

pump discharge
ball fall into the hand.

5. Remove the secondary circuit

nozzle bar and booster venturi assem

bly and gasket.

6. Remove the accelerating pump

operating rod, then remove the ac

celerating pump cover, diaphragm

assembly, and spring. Remove the

inlet ball check retainer screw and

gasket, then remove the ball check.

7. Remove the secondary dia

phragm operating rod. Remove the

diaphragm cover, return spring, and

diaphragm.

8. Invert the main body and re

move the power valve cover and gas

ket, then remove the power valve and

gasket. Remove the idle fuel adjust

ing needles and springs.

9. Remove the choke shield. Dis

connect the fast idle cam pick-up

lever at the fast idle cam. Remove the

thermostatic spring housing retaining

screws and clamp, then remove the

housing gasket, and the choke hous

ing baffle plate. Remove the choke

housing to main body screws and

lockwashers, then remove the choke

housing and gasket. Remove the

choke housing lever. Loosen the

screw on the bellcrank clamp and

slide the bellcrank off the choke hous

ing shaft and lever assembly. Remove

the retainer from the choke housing

shaft and lever assembly and slide the

shaft out of the choke housing. Re

move the fast idle cam retainer and

slide the cam off the boss on the main

body.

10. Remove the nut and washer

securing the fast idle adjusting lever

assembly to the primary throttle

shaft and remove the lever assembly.

Remove the distributor vacuum fine

fitting, the anti-stall dashpot if so

equipped, and the hot engine idle ad

justing screw and spring.

11. If it is necessary to remove the

throttle plates, lightly scribe the pri

mary and secondary throttle plates

along the throttle shafts and mark

each plate and its corresponding bore

with a number or letter for proper

installation (Fig. 15).

12. Slide the primary and secon

dary throttle shafts out of the main

body. Slide the accelerator over-

travel spring and lever off the pri

mary throttle shaft.

CLEANING AND INSPECTION

Carburetor cleaning and inspection

is covered in Section 5 of this part.

Forel Publishing Company, LLC
Woodbridge, VA 22192

www.ForelPublishing.com



PART 2-2 -FUEL SYSTEM 2-27

FLOAT AND LEVER ASSEMBLY
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FIG. 17Main Body Assembly

MAIN BODY

DIAPHRAGM

ACCELERATING
RETURN

PUMP

DIAPHRAGM

ASSEMBLY

3 i

GASKET

POWER VALVE

GASKET
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FIG. 18Main Body Assembly

CARBURETOR ASSEMBLY

Make sure all holes in the new

gaskets have been properly punched

and that no foreign material has ad

hered to the gaskets. Make sure the

accelerating pump diaphragm and

secondary operating diaphragm are

not torn or cut.

AIR HORN

Refer to Fig. 16 for the correct

location of the parts. If the choke

plate was removed, position the

choke plate shaft and lever assembly

in the air horn, then slide the choke

plate operating rod through the open

ing in the air horn assembly and con

nect it to the choke lever. Slide the

choke plate in the shaft through the

bottom of the air horn. Close the

choke plate and position it in the

shaft, then install and tighten the

screws. Position the rod seal between

the two brass washers and slide them

on the choke plate operating rod,

then secure them in place with the

seal retainer. Start a new secondary

throttle vacuum pick-up tube in the

air horn so that the pick-up end of

the tube is perpendicular (or as near

as possible) to the mounting surface

of the air horn. Drive the tube into

the air horn by grasping it lightly

below the shoulder with pliers and

striking the pliers with a hammer.

Drive the tube in until it stops against

its shoulder. Do not crush or bend

the tube.

MAIN BODY

Refer to Figs. 17, 18, and 19 for

the correct location of the parts.

1. If the throttle plates were re

moved, place the accelerator over-

travel spring, with the shortest tang

end first, over the boss on the over-

travel lever. Place the short tang of
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DISCHARGE BALL CHECK
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FIG. 19 -Main Body Assembly
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1591-B

1607-A

FAST IDLE CAM

SECONDARY THROTTLE LEVER

(FOUR-BARREL CARBURETOR) FAST IDLE LEVER 1611-B

FIG. 21 Primary and Secondary Throttle Levers

and Fast Idle Cam Installed

the spring under the lug on the lever.

Slide the over-travel lever and spring

assembly on the throttle shaft. Hook

the longest tang of the spring over the

closed throttle lug of the throttle

lever (Fig. 20). Slide the primary

throttle shaft assembly into the main

body.

2. Referring to the lines scribed

on the throttle plates, install the pri

mary throttle plates in their proper

location with the screws snug, but not

tight. Invert the main body and hold

it up to the light. Little or no light

should show between the throttle

plates and the throttle bores. Tap

the plates lightly with a screwdriver

handle to seat them, then tighten the

screws.

3. Slide the secondary shaft into

the main body. Referring to the lines

scribed on the secondary throttle

plates, install the throttle plates in

their proper location. Adjust the sec

ondary throttle plates (refer to "Car

buretor Bench Adjustments").

4. Install the hot engine idle spring
and screw and the anti-stall dashpot

if so equipped. Install the distributor

vacuum passage fitting. Place the fast

idle lever assembly on the primary

throttle shaft and install the retaining

washer and nut (Fig. 21). Slide the

fast idle cam on the boss on the main

body and install the retainer.

5. Insert the choke housing shaft

and lever assembly into the choke

housing and install the retainer (Fig.

FIG. 20Accelerator Over-Travel Spring and Lever

Installation

22). Position the bellcrank on the

choke housing shaft and tighten the

screw on the bellcrank clamp (refer

to "Carburetor Bench Adjustments").

Install the fast idle cam pick-up lever

on the bellcrank. Position the choke

housing lever on the choke housing

shaft and install the spacer, washer,

and nut. Place a new choke housing

gasket on the main body and position

the choke housing on the main body

engaging the fast idle cam pick-up

lever in the hole in the fast idle cam.

Install the choke housing lockwashers

and screws. Install the choke housing

baffle plate (Fig. 8). Be sure the holes

in the inner plate fit over the vacuum

passage boss and air inlet boss. Posi

tion the thermostatic spring housing
gasket and housing on the choke

housing aligning the index mark on

the spring housing with the middle

index mark on the choke housing.

Install the clamp and retaining

screws.

6. Drop the accelerating pump

inlet ball check in the inlet passage

of the accelerating pump chamber

and install the washer and retaining

screw. Install the diaphragm return

spring on the boss in the chamber.

Insert the diaphragm assembly in the

cover and place the cover and dia

phragm assembly in position on the
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BELLCRANK

f CHOKE HOUSING
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FAST IDLE CAM PICK-UP LEVER
1606-B

FIG. 22Choke Housing Linkage Installation

WINTER SETTING

SUMMER SETTING

1758-B

GASKET

COVER

MAIN BODY

12S7-B

FIG. 24Air Horn and Main BodyAssembly

main body. Install the cover screws

finger tight, then push the accelerat

ing pump plunger the full distance of

its travel and tighten the cover screws.

Install the accelerating pump operat

ing rod on the link on the accelerat

ing pump cover and on the over-travel

lever as shown in Fig. 23.

7. Invert the main body and install

the power valve and gasket, then

install the cover and gasket. Install

the idle adjusting needles and springs.

Turn the needles in gently with the

fingers until they just touch the seat,

then back them off 1-1 Va turns for a

preliminary idle adjustment.

8. Install the fuel inlet filter screen,

fitting, and gasket.

9. Install the secondary operating

diaphragm on the secondary operat

ing lever. Install the diaphragm re

turn spring on the cover, then install

FIG. 23Accelerating Pump Operating Rod

Installation

the cover with the screws finger tight.

With the diaphragm in the extended

position, tighten the cover screws.

Install the secondary diaphragm

operating rod.

10. Install the primary main jets.

Position the float shaft retainer in the

groove on the primary fuel inlet

needle seat, then install the seat and

gasket. Slide the float shaft in the float

lever. Install the clip in the groove on

the fuel inlet needle and hook the

assembly on the float tab. Install the

float assembly in the fuel bowl so that

the fuel inlet needle enters the needle

seat, and the float shaft rests in its

guides. Using a hook, position the

shaft retainer in the grooves on the

shaft. Refer to "Carburetor Bench
Adjustments,"

and check the float

setting.

11. Repeat step 10 on the sec

ondary circuit fuel bowl.

12. Drop the accelerating pump

discharge ball into its passage in the

primary side of the main body. Seat

the ball with a brass drift and a light

hammer. Make sure the ball is free,
then position the primary nozzle bar

and booster venturi assembly and

gasket in the main body. Install the

accelerating pump discharge nozzle

screw and gasket.

13. Position the secondary nozzle

bar and booster venturi assembly and

gasket in the main body and install

the gasket and retaining screw.

14. Position the air horn gasket

on the main body, then position the
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air horn on the main body so that the

choke plate operating rod engages the

choke housing lever (Fig. 24). Install

the air horn retaining screws. Using
needle nose pliers, install the choke

plate operating rod to choke housing
lever retaining pin. Install the air

cleaner anchor screw.

CARBURETOR INSTALLATION

1. Be sure all old gasket material

is removed from the manifold heat

riser flange, then place the spacer

between two new gaskets and position

them on the manifold. Position the

carburetor on the manifold, and se

cure it with the lockwashers and nuts.

Tighten the nuts alternately to 12-15

foot-pounds torque.

2. Connect the throttle rod, the

choke heat tube, and the distributor

vacuum line. Refer to "Carburetor

In-Chassis
Adjustments"

and adjust

the engine idle speed, the idle fuel

mixture, and the anti-stall dashpot,

then install the air cleaner.

CARBURETOR BENCH ADJUST

MENTS

After the carburetor has been over

hauled, the following adjustments

are usually made on the bench. How

ever, the adjustments can be made

with the carburetor installed on the

engine.

FLOAT ADJUSTMENT

Remove the air horn. Check the

float setting (Fig. 25). Place the gauge

in the corner of the enlarged end sec

tion of the fuel bowl. The gauge

should touch the float near the end,

but not on the end radius. Depress the

float tab to seat the fuel inlet needle.

The height of both the primary and

secondary floats should be from 0.435

to 0.465 inch, measured from the

gasket surface on the main body with

the gasket removed. The float should

just touch the low point on the gauge

(0.465 inch) and should not touch the

high point (0.435 inch). If necessary,

bend the tab on the float arm to

bring the float setting within limits.

This should provide the proper fuel

level.

FAST IDLE CAM AND BELLCRANK LEVER

With the choke plate fully closed,

adjust the bellcrank lever so that the

fast idle adjusting screw seats on the

next to the highest step on the fast

FLOAT SHOULD

NOT TOUCH HIGH POINT

FLOAT SHOULD

JUST TOUCH

LOW POINT

FIG. 25Float Adjustment

idle cam (identified by the letter
"O"

on the step).

SECONDARY THROTTLE PLATE ADJUST

MENT

Hold the secondary throttle plates

closed and turn the secondary throttle

shaft lever adjusting screw out (Fig.

26) until the secondary throttle plates

stick in the throttle bores and there

is 0.009-inch clearance between the

screw and the secondary throttle

lever, then turn the screw in one full

turn.

CHECKING POWER VALVE

Invert the carburetor. Remove the

glass bowl from the fixture (Fig. 27).

Fill the bowl half-full of water. Install

the bowl on the fixture. Connect a

line from a vacuum pump to the fit

ting on top of the fixture. Insert the

large O.D. end of the wand in the

tube and attach the other end of the

tube to the fitting on the side of the

fixture. Slip the rubber gasket (fur

nished with the tool) over the small

O.D. end of the wand. Hold this end

against the power valve vacuum pick

up port. Look for bubble formations

in the water in the bowl. A con

tinuous stream of bubbles indicates

leakage through the power valve dia

phragm or gasket, or the cover or

gasket. If leakage is encountered, the

power valve, power valve gasket, the

cover, and cover gasket, should be

replaced one at a time with a new

part and the check repeated until the

source of leakage has been found. If

the source of leakage can not be

found, the gasket seats are damaged

and the defective parts should be

replaced.

A few bubbles may be noticed im

mediately upon attaching the vacuum

line. The bubbling should stop within

approximately 1 5 seconds or after the

air has been removed from the sys

tem. If no bubbles are seen, the

power valve, gaskets, and cover are

sealing properly.

CARBURETOR IN-CHASSIS

ADJUSTMENTS

IDLE SPEED ADJUSTMENT

The engine idle speed must be ad

justed to proper hot and fast settings.

Hot Engine Idle Speed. Adjust

ment of the left side stop screw con

trols the hot engine idle speed (Fig.

28). Clockwise rotation increases the

engine idle speed and counterclock

wise rotation decreases it.

On a car with a manual-shift trans

mission, place the transmission selec

tor lever in neutral position. Operate

the engine until the engine tempera

ture has stabilized and the choke fast

idle cam is in the slow position (bot

tom step on cam contacting the fast

idle adjusting screw). Back off the

choke fast idle adjusting screw from

the fast idle cam, then turn the hot

engine idle adjusting screw in a dir

ection to obtain the correct idle speed

setting. Open the throttle by hand

and allow it to close normally. Re

check the engine idle speed.
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Tool- T57L-9904-A,

Detail 17

1621 -A

adjustment screw Secondary throttle lever
i610-a

FIG. 27Checking Power Valve

FIG. 26Secondary Throttle Plate Adjustment

LOOSEN NUT AND

TURN DASHPOT

IN BRACKET

TO OBTAIN

CORRECT

CLEARANCE

HOT ENGINE

IDLE SPEED

CHOKE HOUSING

INDEX MARK

THERMOSTATIC

SPRING HOUSING

INDEX MARK

IDLE MIXTURE

ADJUSTMENT

NEEDLES

FIG. 28Carburetor Adjustments

On a car equipped with Cruise-O-

Matic set the engine idle speed with

the selector lever in drive range. Set

the hand brake and place the selector

lever in Dl or D2. Check the engine

idle speed. Adjust the engine idle

speed to the drive range specifications.

Final engine idle speed may be

varied to suit the conditions under

which the car is to be operated.

After the hot engine idle speed has

been adjusted, adjust the fast idle

speed.

Fast Idle Speed. The adjusting

screw on the right side of the carbu

retor contacts steps on one edge of

the fast idle camwhich permit a faster

engine idle speed for smoother run

ning when the engine is cold. As the

choke plate is moved through its

range of travel from the closed to

FAST IDLE SPEED

1609-A

1612-B

FIG. 29Automatic Choke Adjustment

the open position, the fast idle cam

pick-up lever rotates the fast idle

cam. Each step on the fast idle cam

permits a slower idle rpm as engine

temperature rises and choking is

reduced.

Adjust the hot engine idle speed

to the recommended rpm before at

tempting to set the fast idle speed.

Make this adjustment with the engine

at normal operating temperature.

Turn the fast idle speed adjusting

screw in until it just touches the low

est step on the fast idle cam, then

back if off Va-Vi turn. In localities

where normal setting of the fast idle

speed may be considered unnecessar

ily high, the speed may be reduced

by backing off the adjusting screw

not in excess of one full turn.

IDLE MIXTURE ADJUSTMENT

The idle fuel fixture is controlled

by the idle mixture adjusting needles

(Fig. 28). Turn the needles in to lean

the mixture, and out to enrich the

mixture. Make the initial mixture ad

justment by turning the needles in

until they lightly touch the seat, then

back them off 1-1 Va turns. Do not

turn a needle against the seat tight

enough to groove the point. If a

needle Ls damaged, it must be re

placed before a proper mixture ad

justment can be obtained.

Operate the engine until the engine

temperature has stabilized.
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Turn the mixture needles in until

the engine begins to run rough from

the lean mixture. Turn the needles

out until the engine begins to
"roll"

from the rich mixture. Then, turn the
needles in until the engine runs

smoothly. Always favor a slightly
rich mixture rather than a lean mix

ture.

It may be necessary to reset the

engine idle speed after the correct

idle mixture is obtained.

ANTI-STALL DASHPOT ADJUSTMENT

Adjust the engine idle speed, then

loosen the anti-stall dashpot locknut.

Hold the throtttle in the closed posi

tion and depress the anti-stall dash-

pot plunger with a screwdriver blade,
then turn the anti-stall dashpot in its

bracket in a direction to provide the

specified clearance of 0.035-0.050

inch. Tighten the locknut to secure

the adjustment.

AUTOMATIC CHOKE ADJUSTMENT

The automatic choke is provided

with an adjustment to control its re

action to engine temperature. By
loosening the three screws that retain
the thermostatic spring housing to

the choke housing (Fig. 28), the

spring housing can be turned in a

counterclockwise direction which will

require a higher thermostatic spring

temperature to fully open the choke

plate. Turning the thermostatic

spring housing in the opposite di

rection (clockwise) will cause the

choke plate to fully open at a lower

thermostatic spring temperature. This

is the lean direction as indicated by
the arrows. Proper adjustment will

be very close to the mid-positionmark

as indicated by the divisions on the

choke housing. The setting should not

be over 2 divisions on either side of

the mid-position mark.

CARTER 4-BARREL CARBURETOR OVERHAUL

The Carter carburetor (Figs. 30,
31, and 32) consists of two main

assemblies; the air horn and the main

body.

The air horn assembly, which

serves as the main body cover, con

tains the choke plate, the fuel inlet,
the float assemblies, the accelerating

pump assembly, and the Vacumeters.

The main body contains the pri

mary and secondary throttle plates,

the secondary auxiliary thottle

plate, the booster and main Venturis,

the anti-stall dashpot plunger assem

bly, the fuel bowls, balance passage

and the fuel passages. The automatic

choke housing is mounted on the

main body.

OPERATION

To effectively provide the correct

fuel-air mixture during all phases of

engine operation, the carburetor has

a low speed (idle fuel system), an

accelerating pump system, a primary

high speed system (main fuel system),

and a secondary high speed system

(secondary fuel system). In addition,

an automatic choke system provides

the correct mixture necessary for

quick cold engine starting and warm-

up. Vacuum operated metering rods

in the main metering jets control the

amount of fuel admitted to the noz

zle. An internal anti-stall dashpot pre

vents stalling on quick deceleration

and slows the closing of the throttle

plates. A fuel inlet system provides

the various fuel metering systems

with a constant supply of fuel.

FUEL INLET SYSTEM

There are two separate fuel inlet

systems. Each system supplies fuel to

a low-speed system, and a primary

and secondary high-speed system.

Each system (Fig. 33) has a fuel

bowl, an inlet needle and seat assem

bly, and a fuel baffle plate. The fuel

enters through the fuel inlet fitting
and screen assembly. A drilled pas

sage through the air horn assembly

connects both fuel bowls.

The amount of fuel entering either

fuel bowl is determined by the dis

tance the fuel inlet needle is lowered

off of its seat and by fuel pump pres

sure. Movement of the fuel inlet

needle in relation to its seat is con

trolled by the float and lever assem

bly. As the fuel level drops, the float

lowers, lowering the fuel inlet needle

to allow fuel to enter the fuel bowl.

When the fuel reaches a pre-set level,
the float raises the fuel inlet needle to

a position where it restricts the flow

OUTER COUNTERSHAFT

LEVER

ACCELERATING ^ CHOKE

PUMP

INNER COUNTERSHAFT

LEVER

VACUUMETER CHAMBER

COVER

DASHPOT INNER

ARM

MAIN BODY
COUNTERSHAFT

LEVER

AUTOMATIC

CHOKE

1920-A

HOT ENGINE

IDLE ADJUSTING

SCREW

FAST IDLE CAM

FAST IDLE ADJUSTING SCREW

1921-A

FIG. 30Carter 4-Barrel Caburetor FIG. 31Carter 4-Barrel Carburetor
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CHOKE VACUUM

PASSAGE AND

RESTRICTION

PRIMARY HIGH-SPEED

AIR BLEEDS

CHOKE HOT AIR PASSAGE

FUEL INLET

SECONDARY JET

SECONDARY JET

FUEL BALANCE PASSAGE 1922-A

FIG. 33-Fuel Inlet System

PRIMARY THROTTLE PLATES
1272-C

FIG. 32Carter 4-Barrel Carburetor-

Bottom View

WARM AIR

FROM CHOKE

FUEL INLET NEEDLE SEAT

CHOKE LEVER

oV /o

0^53^5

CHOKE PISTON

THERMOSTATIC COIL

VACUUM PASSAGE

BAFFLE
1923-A

1 276-C

FIG. 34Float Assembly FIG. 35Automatic Choke System

of fuel, admitting only enough fuel

to replace that being used. Thus, any
change in the fuel level causes a cor

responding movement of the float,

lowering or raising the fuel inlet

needle to maintain the pre-set level

of fuel. The fuel inlet system must

maintain this pre-set level because the

carburetor is calibrated to deliver the

proper mixture only when the fuel is

at the proper level.

The fuel inlet needle seats are in

stalled at an angle to provide positive

seating of the needles (Fig. 34).

A combination internal and exter

nal venting system vents the fuel

bowls internally into the air cleaner

and externally to the outside of the

carburetor. An internal vent is lo

cated at the outside edge of each

Vacumeter tower. An external vent

is drilled into each internal vent pas

sage just below the air cleaner mount

ing flange.

A balance passage in the main

body connects the fuel bowls. This

passage balances the fuel level be

tween the two fuel bowls. If one of

the bowls should become temporarily

flooded due to improper seating of

the fuel inlet needle caused by for

eign material, the excess fuel in one

fuel bowl can drain through the bal

ance passage to the other fuel bowl.

This will reduce the flooding effect in

the one bowl.

AUTOMATIC CHOKE SYSTEM

The automatic choke system (Fig.

35) provides the correct mixture nec

essary for quick cold engine starting
and warm-up.

A choke counter-shaft over the

secondary barrels connects the choke

linkage to the choke plate.

When the engine is cold, tension of

the thermostatic spring holds the

choke plate closed. When the engine

is started, air velocity against the off

set choke plate causes it to open

slightly against the thermostatic spring

tension. Intake manifold vacuum ap

plied to the choke piston also tends

to pull the choke plate open. The

choke plate assumes a position where

tension of the thermostatic spring is
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balanced by the pull of vacuum on

the piston and force of air velocity on

the offset choke plate.

When the engine starts, slots lo

cated in the side of the choke piston

cylinder allow intake manifold vac

uum to draw air from the heat cham

ber in the exhaust manifold. The

warmed air then enters the thermo

static spring housing and heats the

spring causing it to lose its tension.

The thermostatic spring loses its ten

sion gradually until the choke plate

reaches full-open position.

If the engine is accelerated during
the warm-up period, the correspond

ing drop in manifold vacuum allows

the thermostatic spring to momen

tarily, partially close the choke plate,

providing a richer mixture.

A baffle plate, located in the choke

housing, passes the air either directly
or indirectly unto the thermostatic

spring. At low temperature when the

choke plate is closed, the air is passed

by a longer alternate route which

slows up the rate of temperature rise.

When the spring allows the choke

plate to be fully opened, the baffle

plate rotates and the heated air is

passed directly onto the spring. The

thermostatic spring thus remains

fully open until the engine is stopped

and allowed to cool.

The heated air from the choke

plate housing is exhausted through a

passage in the base of the carburetor

flange into the left primary barrel and

across the edge of each primary

throttle plate. This eliminates ice for

mation at the edges of the primary

throttle plates.

Fast Idle. During the warm-up

period it is necessary to provide a

fast idle speed to prevent engine stall

ing. This is accomplished by a fast

idle cam connected to the choke

countershaft. The fast idle adjusting

screw on the throttle lever contacts

the fast idle cam and prevents the

throttle plates from returning to a

normal warm engine idle position

while the automatic choke is in oper

ation.

Unloader. If during the starting

period the engine becomes flooded,

the choke plate may be opened man

ually to clean out excessive fuel in

the intake manifold. This is accom

plished by fully depressing the accel

erator pedal and engaging the starter.

The unloader projection on the throt

tle lever contacts the unloader lug on

the fast idle cam and in turn partially

opens the choke plate.

LOW SPEED (IDLE FUEL) SYSTEM

At idle and part throttle operation,

the primary throttle plates are almost

closed. This produces strong mani

fold vacuum below the throttle plates

which creates a pressure differential

great enough to operate the low speed

or idle fuel system (Fig. 36). The low

speed system is located in the primary

barrels only.

Fuel under air cleaner pressure is

forced from the fuel bowl through

the main jet to the bottom of the

main well. From here it flows through

a short diagonal passage to the low

speed jet which meters the fuel for

idle and part throttle operation. The

fuel flows up the low speed jet where

it is mixed with metered air from the

by-pass air bleed. The by-pass air

bleed acts as an anti-siphoning device

during off-idle operation and when

the engine is stopped.

From the low speed jet the air and

fuel flow through an economizer pas

sage (restriction) where it is mixed

and partially vaporized. After leaving
the restriction, air is bled into the

mixture from an additional air bleed.

The mixture then flows down a verti

cal passage to the idle passage in the

main body to the upper and lower

discharge ports. The upper discharge

is a vertical slot-type port which is

located so the upper portion is above

the throttle plate at idle. The throttle

plates are milled at the location of the

upper discharge ports so a small por

tion of the port is exposed to mani

fold vacuum at curb idle. At curb

ECONOMIZER PASSAGE

BY-PASS AIR BLEED

idle the upper portion of the port acts

as an additional air bleed. The lower

discharge port, which has an idle ad

justing needle, is exposed to manifold

vacuum at all times.

As the throttle is opened a larger

portion of the upper discharge port

is exposed to manifold vacuum and

a correspondingly larger quantity of

fuel is discharged into the air stream.

Further opening of the throttle plate

results in a decrease in manifold

vacuum and a decrease in the amount

of idle fuel discharged. As the idle

fuel tapers off the high speed circuit

(main fuel system) begins discharging
fuel.

ACCELERATING PUMP SYSTEM

The accelerating pump system

(Fig. 37) located in the primary side

provides a measured amount of fuel

necessary for smooth engine opera

tion on acceleration at lower engine

speeds.

When the throttle is closed the

pump plunger moves upward in its

cylinder and fuel is drawn into the

pump cylinder through the intake

check valve. The discharge check

valve is seated at this time to prevent

air from being drawn into the cylin

der. When the throttle is opened, the

pump plunger moves downward forc

ing fuel out through the discharge

passage. The fuel is forced through a

diagonal passage to the discharge

needle. The force of the fuel unseats

the needle and the fuel is free to flow

through a restriction into the dis-

AIR BLEED

LOW SPEED JET

IDLE WELL

MAIN

METERING JET

IDLE MIXTURE ADJUSTING NEEDLE
1924.A

FIG. 36-Low Speed (Idle) Systtern

Forel Publishing Company, LLC
Woodbridge, VA 22192

www.ForelPublishing.com



PART 2-2 -FUEL SYSTEM 2-35

RESTRICTION

VENT

DISCHARGE NOZZLE

1925-A

Mb. OfAccelerating Pump System

MAIN WELL TUBE

UNDER STRUT

AIR BLEEDS

MAIN MA|N

WELL
METERING JET

1277-C

FIG. 39Primary High Speed System

, METERING

1206-A

FIG. 38-vo cumeter

charge nozzles. When the plunger

moves downward the intake check

valve is closed preventing fuel from

being forced back into the bowl.

At high speed, accelerating pump

discharge is not necessary for smooth

acceleration. When the throttle plates

are opened a pre-determined amount,

the accelerating pump plunger bot

toms in the cylinder eliminating dis

charge.

During high speed operation, a

vacuum exists at the discharge noz

zles. To prevent fuel from being

drawn through the system, the dis

charge nozzles are vented by a cavity

between the pump restrictions and

discharge nozzles. This allows air in

stead of fuel to be drawn through the

discharge nozzles.

HIGH SPEED SYSTEM

Fuel for part throttle operation

and full throttle operation is supplied

through the high speed system.

Primary Side. The position of the

metering rod (Vacumeter) in the

main metering jet (Fig. 38) controls

the amount of fuel admitted to the

nozzles. The position of the metering

rod is controlled by manifold vacu

um applied to the Vacumeter piston.

During part throttle operation,

manifold vacuum pulls the piston and

rod assembly down, holding the large

diameter of the metering rod in the

main metering jet. This is true at all

times that the vacuum under the pis

ton is strong enough to overcome the

tension of the Vacumeter piston

spring. Fuel is then metered around

the meterine rod in the jet.

Under any operating condition,

where the tension of the spring over

comes the pull of vacuum under the

piston, the metering rod will move

up so its smaller diameter or power

step is in the jet. This allows addi

tional fuel to be metered through the

jet.

As engine speed increases, the air

passing through the booster venturi

creates a vacuum. The amount of

vacuum is determined by the air flow

through the venturi, which in turn is

regulated by the speed of the engine.

The difference in pressure between

the venturi and fuel bowl causes fuel

to flow through the primary high

speed circuit (Fig. 39).

At a pre-determined venturi vacu

um, fuel flows from the fuel bowl,

through the primary high speed jet

into the bottom of the main well.

The fuel moves up the main well tube

past air bleed holes. Filtered air from

the high speed air bleed enters the

fuel flow in the main well tube

through holes in the side of the tube.

The fuel and air mixture continues

up the main well tube and is dis

charged into the booster venturi

where it is vaporized and mixed v\ith

the air flowing through the carbu

retor. The high speed air bleed also

acts as an anti-percolating vent when

a hot engine is stopped or at idling
speed. This will help vent fuel vapors

in the main well before the pressure

is sufficient to push fuel out of the

nozzles and into the intake manifold.
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AIR BLEED

HOLES

HIGH SPEED JET HIGH-SPEED JET

1204-C

FIG. 40-Secondary High Speed System

The throttle plates control the

amount of fuel-air mixture admitted

to the intake manifold, regulating the

speed and power output of the en

gine.

An air bleed is also located under

the strut of each primary booster ven

turi assembly. The air bleed connects

to the main discharge nozzle passage

and smooths out the flow of fuel. The

air bleed into the passage is propor

tional to the vacuum at the discharge

nozzle.

Secondary Side. To provide suffi

cient fuel-air mixture to operate the

engine at maximum power, the mix

ture supplied by the primary stage of

the carburetor is supplemented by an

additional quantity of fuel-air mix

ture from the secondary high-speed

system (Fig. 40).

This additional supply of fuel-air

mixture is delivered through the two

secondary barrels of the carburetor.

The secondary throttle plates are

mechanically connected to the pri

mary throttle shaft. Secondary auxil

iary throttle plates are located above

the secondary throttle plates just be

low the secondary booster Venturis. A

counterweight is located on each end

of the auxiliary throttle plate shaft.

The auxiliary throttle plates start to

open when the air pressure on top of

the plates is great enough to over

come the effect of the counterweights.

When the primary throttle plates

are Va full throttle, the secondary

throttle plates start to open. The sec

ondary side of the carburetor does

not start to discharge fuel until the

auxiliary throttle plates start
to open.

The amount of opening achieved by

the off-set auxiliary throttle plates is

controlled by the air velocity through

the secondary barrels.

Two transition holes are located in

each secondary booster venturi just

above the auxiliary throttle plates.

1207-A

FIG. 41Anti-Stall Dashpot Assembly

As the auxiliary throttle plates begin

to open and are moved slightly be

yond each transition hole, fuel is

drawn from the transition hole by
venturi vacuum. The fuel flows from

the fuel bowl through the secondary

high-speed jet into the transition fuel

tube. The fuel flows up the tube

where air is introduced through the

transition discharge air bleed. The

fuel and air are then discharged

through the transition holes.

As the auxiliary plates are opened

still further, fuel is discharged

through the main secondary dis

charge nozzles. The fuel flows up the

secondary main well tube. Air is in

troduced from the secondary high

speed air bleed through holes in the

side of the tube. The fuel and air are

discharged into the main secondary

discharge nozzles. The high speed air

bleed also acts as an antipercolator

vent when a hot engine is stopped or

at idling speed. This will help vent

fuel vapor pressure in the high speed

well before it is sufficient to push fuel

out of the nozzles and into the intake

manifold.

Fuel flow from the transition holes

tapers off as the fuel is discharged

through the secondary main dis

charge nozzles.

When the primary throttle plates

begin to close on deceleration, the

secondary plates close mechanically.

The auxiliary secondary throttle

plates are mechanically closed by the

counterweights.

ANTI-STALL DASHPOT

To slow the closing of the throttle

plates to idle position, an internal

anti-stall dashpot is incorporated

(Fig. 41) in the carburetor.

When the throttle is opened the

anti-stall dashpot plunger spring

pushes the plunger upward. The in

take ball check valve opens allowing

fuel above the plunger to fill the cyl

inder below the plunger. When the

throttle is closed, the plunger is

pushed downward. The intake ball

check valve is closed and fuel below

the plunger is forced through a small

restriction delaying the closing of the

throttle plates.

CARBURETOR REMOVAL

1. Remove the air cleaner assem

bly.

2. Remove the throttle rod from

the throttle lever.

3. Disconnect the distributor vac

uum line, fuel line, and the choke

heat tube at the carburetor.

4. Remove the carburetor retain

ing nuts and lockwashers, then re

move the carburetor, spacer, and two

gaskets.

5. To facilitate working on the

carburetor and to prevent damage to

the throttle plates, install bolts 2V4

inches long of the correct diameter

through the carburetor retaining stud

holes with a nut above and below the

flange or install carburetor legs.
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CARBURETOR DISASSEMBLY

Use a separate container for the

component parts of the various as

semblies to facilitate cleaning, inspec

tion, and assembly.

AIR HORN

1. Remove the air cleaner anchor

screw.

2. From the choke side of the car

buretor, remove the anti-stall dash-

pot arm, anti-stall dashpot operating

lever, and the choke countershaft

lever.

3. From the fuel inlet side, dis

connect the fast idle connector rod at

the inside choke countershaft lever,
and disconnect the accelerating pump

operating rod at the accelerating

pump arm.

4. Remove the ten retaining

screws, then remove the air horn

from the main body.

5. Remove the accelerating pump

plunger, the Vacumeter assemblies,

the floats, the fuel inlet needle and

seat assemblies and gaskets, then re

move the air horn gasket.

6. Remove the fuel inlet fitting,

gasket, and screen.

7. Remove the choke plate con

nector link, then slide the choke plate

countershaft out of the air horn as

sembly.

8. Remove the stake marks from

the choke plate screws, then remove

the screws and the choke plate. Slide

the choke shaft out of the air horn

assembly.

MAIN BODY

1. Remove the accelerating pump

spring, and the anti-stall dashpot pis

ton and spring.

2. Remove the booster venturi as

semblies and gaskets, and remove

the accelerating pump discharge noz

zle assembly, gasket, and discharge

needle.

3. Lift the secondary auxiliary

throttle plates out of the main body.

4. Remove the primary and sec

ondary main jets.

5. Remove the accelerating pump

inlet check valve from the left fuel

bowl.

6. Remove the fuel bowl baffles.

7. Remove the idle mixture ad

justing needles and springs.

8. Remove the thermostatic spring

housing gasket and baffle plate from

the choke housing.

9. Remove the choke housing

from the main body.

10. Remove the choke connector

rod from the choke housing shaft,

then remove the shaft, and piston and

lever assembly.

11. Remove the throttle connect

ing rod.

12. Remove the primary throttle

shaft arm retaining screw, spacer,

outer throttle shaft arm, washer, and

inner throttle shaft arm.

13. Remove the secondary throttle

operating lever screw and spacer.

14. Remove the secondary throt

tle operating lever and spring.

15. Remove the hot engine idle

adjusting screw and spring.

16. Remove the fast idle cam and

connector rod.

17. Remove the accelerating pump

operating rod and the fast idle adjust

ing screw.

18. If it is necessary to remove the

throttle plates, lightly scribe the pri

mary and secondary throttle plates

along the throttle shaft and mark the

plates and their corresponding bore

with a number or letter for proper

installation. File the stake marks

from the retaining screws, then re

move the screws and remove the

throttle plates. Do not scratch the

edge of the plates or walls of the bar

rels. Remove the throttle shafts.

CARBURETOR CLEANING

AND INSPECTION

Carburetor cleaning and inspec

tion is covered in Section 5 of this

part.

CARBURETOR ASSEMBLY

Make sure all holes in the new

gaskets have been properly punched

and that no foreign material has ad

hered to the gaskets. Refer to Fig.

42 for the correct location of parts.

Most of the carburetor parts have

a
"C"

enclosed in a circle stamped on

them. When the parts are installed

this identification mark always faces

to the top or to the outside of the

carburetor depending upon where the

part is installed.

AIR HORN ASSEMBLY

1. Slide the choke plate shaft into

the air horn. Position the choke plate

on the shaft with the identification
"C"

facing up. Install and stake the

retaining screws.

2. Slide the countershaft inside

lever on the shaft so that the identifi

cation
"C"

is to the outside.

3. Slide the countershaft in the air

horn from the fuel inlet side.

4. Connect the choke plate con

nector link to the choke plate and to

the countershaft center lever, then

install the lever on the countershaft

(Fig. 43).

5. Install the fuel inlet filter screen,

gasket, and fuel inlet fitting.

6. Place a new air horn gasket on

the air horn, then install the fuel inlet

needle seats, gaskets, and needles

(Fig. 44). Install the fuel inlet needles

in their matched seats. Do not install

the left needle in the right seat or

vice versa. Inlet needles and seats are

matched assemblies.

7. Install the floats on the same

side of the carburetor from which

they were removed (Fig. 44), then

refer to "Carburetor Bench Adjust
ments"

and adjust the float alignment,

float setting, and float drop.

MAIN BODY

1. If the throttle plates have been

removed, slide the primary and sec

ondary throttle shafts in the main

body. Referring to the line scribed on

the throttle plates, install the plates

in their proper location with the

screws snug, but not tight. Hold the

throttle plates tightly closed, and tap

both plates with a screw driver han

dle. When the plates are correctly

seated, tighten the attaching screws,

then stake them.

2. Install the fast idle adjusting

screw and the hot engine idle adjust

ing screw and spring.

3. Install the fast idle cam with

the steps toward the fast idle screw

and the identification
"C"

to the out

side.

4. Position the secondary throttle

return spring on the shaft with the

straight tang end against the carbu

retor and underneath the stop.

5. Wind the secondary throttle re

turn spring clockwise and catch the

bent tang end over the lug of the

secondary throttle operating lever.

Position the secondary throttle oper

ating lever on the shaft with the

curved shoe portion up and the identi

fication
"C"

to the outside.

6. Install the secondary throttle

lever spacer and screw.

7. Position the primary throttle

shaft inner arm on the shaft with the

identification
"C"

to the outside and

the bridge up.

8. Place the spacer with the round

hole on the shaft.

9. Place the primary throttle shaft

outer arm on the shaft with the bent

tang to the carburetor and the shoe

touching the shoe on the secondary
throttle lever.

10. Place the spacer with the ob

long hole on the primary throttle

shaft, then install the retaining screw.
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CHOKE PLATE LINK

COUNTERSHAFT

INSIDE LEVER

CHOKE COUNTERSHAFT

LEVER

CHOKE CONNECTOR ROD

SECONDARY

OPERATING LEVER

DASHPOT

CONNECTOR

ROD

VACUUMETER CHAMBER COVER

METERING ROD RETAINER

VACUUMETER PISTON

-METERING ROD

FUEL INLET SCREEN

GASKET

FUEL INLET FITTING

DASHPOT

OUTER

ARM

GASKET

FUEL INLET NEEDLE SEAT

FUEL INLET NEEDLE-

FLOAT

INNER COUNTERSHAFT

LEVER

SECONDARY

THROTTLE

RETURN

SPRING

SECONDARY

BOOSTER VENTURI

SECONDARY

THROTTLE

SHAFT

PRIMARY BOOSTER

VENTURI

S^^s. CO

A (fr PUMP OPERATING ROD

FLOAT

PRIMARY

THROTTLE

SHAFT

OUTER

ARM PRIMARY

THROTTLE

SHAFT

INNER

ARM

THERMOSTATIC

SPRING HOUSING BAFFLE

PLATE

SPEED CUP

CHOKE HOUSING

IDLE MIXTURE ADJUSTING NEEDLE

GASKET

SECONDARY AUXILIARY

THROTTLE PLATES

ACCELERATING PUMP

DISCHARGE ASSEMBLY

PUMP DISCHARGE NEEDLE

SECONDARY MAIN JETS

PUMP INLET CHECK VALVE

BAFFLE PLATE

ACCELERATING PUMP PLUNGER

FAST IDLE

CONNECTOR ROD

PRIMARY

THROTTLE PLATES

SPRING

HOT ENGINE IDLE

ADJUSTING SCREW

FAST IDLE SCREW

FIG. 42-Carter 4-Barrel Carburetor

1926-A
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CHOKE SHAFT CONNECTOR LINK ^ CHOKE PLATE

COUNTERSHAFT

COVER GASKET

FLOAT

OUTER

COUNTERSHAFT

LEVER

INNER

COUNTERSHAFT

LEVER

COUNTERSHAFT

INSIDE LEVER

1615-B

FLOAT SHAH

FUEL INLET SEAT

1616-B

FIG. 43-Choke Plate and Shaft Installed FIG. 44-Fuel Inlet Needle, Seats, and Float Installed

11. Position the secondary throt

tle connector rod in the secondary

operating lever and the primary throt

tle shaft inner arm with the retaining

grooves to the outside. Install the re

tainers.

12. Position the choke piston and

lever assembly in the choke housing.

Slide the choke lever and shaft into

the choke housing and position the

piston lever on the shaft. Install the

retaining screw.

13. Install the curved end of the

choke connector rod in the choke

housing lever with the upset end away
from the choke housing.

14. Install a new gasket in the re

cess in the choke housing vacuum

passage. Position the choke housing
on the main body and install the at

taching screws. The thermostatic

spring housing and related parts are

installed after the choke countershaft

linkage is adjusted.

15. Install the low speed and high

speed jets, and the accelerating pump
inlet valve.

16. Install the fuel bowl baffle

plates with the identification
"C"

to

the front of the carburetor and the

cut-out portion facing up.

17. Position the primary booster

venturi gaskets in the main body.

The primary gaskets are interchange

able from side to side. Position the

booster Venturis in the main body
with the high speed air bleed tube to

the inside. A cut-out notch on each

primary booster venturi mates with

a step in the main body. The primary

booster venturi assemblies are not in

terchangeable from side to side. In

stall the retaining screws.

18. Position the secondary auxil

iary throttle shaft with the identifica

tion
"C"

on the plates to the inside of

the carburetor and facing up.

19. Position the secondary booster

venturi gaskets in the main body. The

secondary gaskets are interchange

able from side to side. Place the

secondary booster Venturis in the

main body. A cut-out notch on each

secondary booster venturi mates with

a step in the main body. The second

ary booster venturi assemblies are not

interchangeable from side to side.

Install the retaining screws.

20. Drop the accelerating pump

discharge needle into its passage,

then install the gasket and pump dis

charge nozzle assembly.

21. Place the accelerating pump

spring in the accelerating pump

chamber (on left side of carburetor).

The accelerating pump spring is

shorter than the anti-stall dashpot

spring. A new accelerating pump

spring can be identified by its red

color. Place the accelerating pump

plunger over the spring.

22. Place the anti-stall dashpot

spring in the dashpot chamber (on

right side of carburetor). Place the

dashpot plunger on the spring.

23. Install the idle adjusting nee

dles and springs. Turn each needle in

gently with the fingers until it touches

the seat, then back it out 1Vi-2Vi

turns.

24. Carefully, position the air horn

on the main body. Be sure the anti-

stall dashpot plunger stem and the

accelerating pump stem and the pri

mary booster venturi air bleed tubes

enter their respective holes in the air

horn. Be sure that the upper baffle

plates are on the float side of the low

er baffle plates when the air horn is

positioned on the main body.

25. Install the retaining screws and

lockwashers. Install the two longest

screws at the center retaining screw

hole locations. Tighten the screws

evenly working from the center to the

outside.

26. Place the springs in the Vacu

meter pistons, then place the pistons

and metering rods in their chambers

(Fig. 45). Install the Vacumeter cov

ers. Do not force the metering rods

into position.

27. Place one leg of the dashpot

outer arm in between the two legs of

the dashpot inner arm and slide them

into position on the air horn (refer

to Fig. 30). The identification
"C"

on

both parts should be to the outside

and the inner dashpot arm lever con

tacting the dashpot plunger. Install

the retainer.

28. Install the dashpot connector

rod on the dashpot outer lever and

the primary throttle shaft outer lever.

The long angular portion of the rod

is to the top and the ends of the rod

face the carburetor. Install the re

tainers.

29. Connect the choke connector

rod to the countershaft lever. Slide

the lever on the countershaft with the
"C"

identification facing out. Work

ing on the other end of the counter

shaft lever, be sure the tang on the

countershaft outer lever is over the

tang on the countershaft inner lever

(refer to Fig. 31). Tighten the count

ershaft lever snug, but not tight.

30. Install the fast idle cam con

nector rod in the fast idle cam and

the countershaft inner lever. Install

the retainer at the countershaft inner

lever end of the rod.

31. Install the accelerating pump

operating lever in the throttle lever.

Secure it with the copper speed clip.

32. Insert the retainer end of the

accelerating pump connector link in

the accelerating pump arm and install

the retainer.
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RETAINER METERING ROD

COVER

FLOAT MUST BE PARALLEL

TO EDGE OF AIR HORN

1617-Al

FIG. 45Vacumeter Installation

TO ADJUST, BEND FLOAT ARM WITH

Tool7708-22

Carter roo/-TT09-28

TO ADJUST, BEND

FLOAT LEVER

1208-B

jy
1279-C

FIG. 46Float Alignment

FIG. 47Float Setting

33. Place the other end of the ac

celerating connector link in the ac

celerating pump plunger. Position the

accelerating pump arm on the boss

on the air horn, then install the re

taining screw. Insert the accelerating

pump operating rod in the middle

hole of the accelerating pump arm.

Install the retainer.

CARBURETOR BENCH

ADJUSTMENTS

FLOAT

There are three adjustments that

should be made on each float and

lever assembly.

Float Alignment

1. Sight down the side of each float

shell to determine if the side of the

float is parallel to the outer edge of

the air horn casting (Fig. 46).

2. To adjust float alignment, bend

the float lever by applying pressure

to the end of the float shell with the

fingers while supporting the float

lever with the thumb. Apply only

enough pressure to bend the float

lever.

MEASURE THIS DISTANCE

TO ADJUST

BEND

STOP TAB

FLOAT

CENTER

1 280-C

FIG. 48-Float Drop

3. After aligning the float, remove

as much clearance as possible be

tween the arms of the float lever and

the lugs on the air horn by bending
the float lever. The arms of the float

lever should be as parallel to the in

ner surfaces of the lugs on the air

horn as possible.

Float Setting

1. With the air horn inverted, the

air horn gasket in place, and the fuel

inlet needle seated, check the clear

ance between the end of each float

and the air horn gasket (Fig. 47).

The clearance should be %e inch.

2. Bend the float arm (up to in

crease the clearance or down to
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decrease the clearance) by applying

up or down pressure to the end of the

float shell with the fingers. Apply only
enough pressure to bend the float

arm.

Float Drop
1. With the air horn held in an up

right position, measure the distance

between the top of each float and the

air horn gasket at the center of each

float (Fig. 48). The distance should be

2%2 inch.

2. Bend the stop tab on the float

bracket as necessary to adjust the

drop.

ACCELERATING PUMP

1. Back out the hot engine idle ad

justing screw until the throttle plates

seat in the carburetor. Be sure the

choke is wide open so the fast idle

cam does not hold the throttle plates

open.

2. With the pump link in the cen

ter hole (medium stroke) of the pump

arm, measure the distance from the

top of the air horn to the top of the

plunger shaft (Fig. 49). The distance

should be 2%4 inch.

3. To adjust, bend the accelerating

pump operating rod at the lower

angle as necessary.

CHOKE AND COUNTERSHAFT LINKAGE

1. Loosen the countershaft lever

clamp screw.

2. Hold the choke plate tightly

closed.

3. Place a 0.086-inch gauge be

tween the choke lever and stop in the

choke housing (Fig. 50). With the

gauge in place, take the slack out of

the linkage by pressing the counter

shaft lever toward the closed choke

position. Hold in place and tighten

the clamp screw.

4. Place the baffle plate in position

of the choke housing with the revolv

ing portion of the plate to the outside

(identified by the
"C"

on the face).

The slotted portion of the inner plate

and the round hole in the outer plate

fit over the choke lever.

5. Lay the gasket in place on the

choke housing.

6. Place the thermostatic spring

housing on the choke housing. Be

sure the thermostatic spring is en

gaged between the tangs on the choke

lever.

7. Align the index mark on the

thermostatic spring housing with the

middle index mark on the choke

housing. Install the retainers and

screws.

AUTOMATIC CHOKE ADJUSTMENT

Refer to step 7 in the preceding

adjustment.

FAST IDLE CAM

1. Hold the choke plate tightly

closed by pressing on the countershaft

lever at the center (Fig. 51).

2. With the lug on the outer coun

tershaft lever contacting the inner

countershaft lever, align the fast idle

cam index mark with the fast idle

adjusting screw by bending the fast

idle cam connector rod.

UNLOADER

1. With the throttle wide opent

there should be a clearance of Vs

inch between the upper edge of the

choke plate and the wall of the air

horn (Fig. 52).

2. To adjust, bend the unloader

arm on the throttle lever.

ANTI-STALL DASHPOT

1. With the primary throttle plates

closed to the normal position, there

should be a M6-%2-inch clearance be

tween the dashpot plunger operating

lever and the top surface of the air

horn. To adjust, bend the dashpot

lever in the area between the lever

arm base and the dashpot plunger

(Fig. 53).

2. With the primary throttle plates

wide open, there should be a clear

ance of %-7Aa inch between the dash-

pot plunger operating lever and the

top surface of the air horn. To adjust,

bend the stop tang on the opposite

side of the lever arm (Fig. 53).

SECONDARY THROTTLE LEVER

1. Block the choke plate open.

2. Open the primary throttle plates

ROD IN

CENTER

HOLE

COUNTERSHAFT LEVER CHOKE LEVER STOP

Screw Driver

1283-A

1282-A

FIG. 49Accelerating Pump Adjustment
FIG. 50Choke and Countershaft Linkage

Adjustment

Forel Publishing Company, LLC
Woodbridge, VA 22192

www.ForelPublishing.com



2-42 GROUP 2 -IGNITION, FUEL, AND COOLING SYSTEMS

TO ADJUST, BEND ROD

V
Carter Tool-Tl 09-234

or '/ inch Drill

TO ADJUST, BEND

UNLOADER LIP

WITH Too/-n09-2M

INDEX MARK

FIG. 51Fast Idle Cam Adjustment

12 84-B 1286-B

AT WIDE OPEN THROTTLE

THIS DIMENSION

SHOULD BE 3/s - 7Ai INCH.

AT CLOSED THROTTLE,

THIS DIMENSION

SHOULD BE V\6-%a INCH.

FIG. 52Unloader Adjustment

PRIMARY THROTTLE a
*

/-**"

PLATES

JUST BEGINNING

TO OPEN

DASHPOT PLUNGER OPERATING LEVER AIR HORN 3170-A

FIG. 53Anti-Stall Dashpot Adjustment

ONDARY

THROTTLE

PLATES

BEND HERE TO ADJUST

USE ToolTT09-213

1927-A

until there is x%2 inch between the

lower edge of the throttle plate and

the throttle base (side opposite the

idle port). At this point the secondary

throttle plate should just start to open.

To adjust, bend the throttle operating

rod at the existing bend (Fig. 54).

3. When both the primary and sec

ondary throttle plates are completely

closed, there should be 0.010-0.030-

inch clearance between the positive

closing shoes on the primary
and sec

ondary throttle levers. To adjust,

FIG. 54Secondary Throttle Plate Adjustment

bend the shoe on the secondary throt

tle lever (Fig. 55).

FAST IDLE ADJUSTMENT

With the choke plate tightly

closed and the fast idle adjusting

screw resting on the fast idle cam at

the index mark, turn the fast idle

adjusting screw until there is a clear

ance of 0.040 inch between the pri

mary throttle plate and the throttle

bore at the side opposite the idle port

(Fig. 56).

CARBURETOR IN-CHASSIS

ADJUSTMENTS

Refer to Fig. 57 for the location of

the adjustments.

IDLE SPEED

The engine idle speed must be ad

justed to the proper hot (normal) and

fast (cold) settings.
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Carter Tool7109-193 FAST IDLE ADJUSTING SCREW

PRIMARY

CLOSING

SHOE

Too/-T109-29

TO ADJUST-BEND

SECONDARY CLOSING SHOE

1928-A

FIG. 55Primary and Secondary Closing
Shoe Clearance

HOT WEATHER
ACCELERATING PUMP STROKE ADJUSTMENT

INDEX MARK FAST IDLE CAM

FIG. 56Fast Idle Bench Adjustment

128S-C

FAST IDLE CAM

HOT ENGINE IDLE SPEED

'FAST IDLE SPEED
1290-B

FIG. 57Carburetor In-Chassis Adjustments

Hot Engine Idle Speed

1. Operate the engine until the

temperature has stabilized, and the

choke fast idle cam is in the slow

position.

2. Back off the fast idle adjusting

screw from the fast idle cam.

3. Set the hand brake and place

the transmission selector lever in Dl

or D2.

4. Turn the hot engine idle adjust

ing screw in a direction to obtain the

correct idle speed setting. Clockwise

rotation increases the engine idle

speed and counterclockwise rotation

decreases it.

Final engine idle speed can be

varied to suit the conditions under

which the car is to be operated.

5. After the hot engine idle speed

has been adjusted, adjust the fast idle

speed.

Fast Idle Speed. The fast idle screw

contacts steps on the fast idle cam

during the engine warm-up period and

controls the fast idle speed.

1. With the hot engine idle speed

set to the recommended rpm, and the

fast idle cam in the slow position

(lowest step on cam contacting the

fast idle adjusting screw, turn the

fast idle adjusting screw in until it

just touches the lowest step on the fast

idle cam.

2. With the fast idle screw on the

first step of the fast idle cam, turn

the fast idle adjusting screw to obtain

550 rpm. In localities where normal

setting of the cold engine idle speed

may be considered unnecessarily

high, the speed may be reduced by

backing off the adjusting screw not in

excess of one full turn.

IDLE MIXTURE

The idle mixture is controlled by
the idle mixture adjustment needles.

Turn the needles in to lean the mix

ture, and out to enrich the mixture.

1. Make the initial adjustment by
turning the needles in until they light

ly touch the seat, then back them off

1Vi-2Vi turns. Do not turn a needle

against the seat tight enough to

groove the point. If a needle is dam

aged, it must be replaced before a

proper mixture adjustment can be

obtained.

2. Operate the engine until the en

gine temperatures are stabilized.

3. Turn the mixture needles in un

til the engine begins to run rough

from the lean mixture.

4. Turn the needles out until the

engine begins to roll from the rich

mixture. Then, turn the needles in

until the engine runs smoothly. Al

ways favor a slightly rich mixture

rather than a lean mixture.

5. It may be necessary to reset the

idle speed after the correct idle mix

ture is obtained.

ACCELERATING PUMP STROKE

Refer to "Carburetor Bench Ad
justments."
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CARBURETOR CLEANING AND INSPECTION

The cleaning and inspection of

only those parts not included in the

carburetor overhaul repair kit are

covered here. All gaskets and parts

included in the repair kit should be

installed when the carburetor is as

sembled and the old gaskets and

parts should be discarded.

Wash all the carburetor parts (ex

cept the anti-stall dashpot Ford, the

accelerating pump plunger Carter,
and the anti-stall dashpot plunger

Carter) in clean commercial carbure

tor cleaning solvent. If a commercial

solvent is not available, lacquer thin

ner or denatured alcohol may be used.

Rinse the parts in kerosene to remove

all traces of the cleaning solvent, then

dry them with compressed air. Wipe

all parts that can not be immersed in

solvent with a clean, soft, dry cloth.

Force compressed air through all

the carburetor passages. 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.

Check the choke shaft for wear

and excessive looseness or binding in

the air horn. Inspect the choke plate

for nicked edges and the choke plate

valve for ease of operation.

If the throttle shafts are excessively

loose or bind in the main body, or if

the plates are burred preventing prop

er closure, replace the main body.

Check the floats for leaks by hold

ing them under water that has been

heated to just below the boiling point.

Bubbles will appear if there is a leak.

If a float leaks, replace it. Replace

the float if the arm needle contact

surface is grooved. If the floats are

serviceable, polish the needle contact

surface of the arm. Replace the float

shafts if they are worn.

Replace all screws and nuts that

have stripped threads.

Replace all distorted or broken

springs.

Inspect the idle tubes in each noz

zle bar assembly. If they are plugged,

bent, or broken replace the booster

venturi and nozzle bar assembly.

On the Ford carburetor, examine

the power valve gasket mating sur

face, and replace the main body if

this surface is damaged so that the

valve gasket will not seal properly.

This would cause fuel to leak past the

power valve.

On the Ford carburetor, inspect

the rubber boot of the anti-stall dash-

pot for proper installation in the

groove of the stem bushing. Check

the stem movement for smooth op

eration. Do not lubricate the stem.

Replace the assembly if it is defec

tive.

Inspect all gasket surfaces. Repair

or replace any parts that have dam

aged gasket surfaces. Replace, the

thermostatic spring housing if it is

cracked, if the gasket surface is

chipped, or if the thermostatic spring

is broken.

THROTTLE LINKAGE ADJUSTMENTS

MANUAL-SHIFT

TRANSMISSION

Adjust the engine idle speed to

specifications. Set the accelerator

pedal height to 3% inches and adjust

the carburetor connecting link as

necessary to allow smooth operation

(Fig. 58).

CRUJSE-O-MATIC TRANS

MISSION

The throttle linkage adjustments

for Cruise-O-Matic are covered in

Part 4-2.

CARBURETOR CONNECTING UNK

OVERDRIVE TRANSMISSION

ACCELERATOR

PEDAL

1760-A

FIG. 58Manual-Shift Transmission

Throttle Linkage Adjustment
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FUEL PUMP OVERHAUL

352 ENGINE

The fuel pump is mounted on the

left side of the cylinder front cover

and it is actuated by the camshaft

eccentric.

The combination vacuum booster

and fuel pump is shown disassembled

in Fig. 59.

TESTS

Tests are covered in Section 1 of

this part.

REMOVAL

Disconnect the fuel lines at the

pump. Disconnect the vacuum fines

at the vacuum booster. Remove the

pump retaining screws, then remove

the pump and gasket.

DISASSEMBLY

1. Remove the sediment bowl, fil

ter, and gaskets.

2. Scribe a line to identify the

pulsator chamber position. Remove

the pulsator chamber retaining screw

with a clutch-type screw driver, then

remove the pulsator chamber and

pulsator. Scribe a line on the fuel

pump cover and body so that its

original position can be retained upon

assembly. Hold the fuel pump cover

against the pump body and remove

the cover retaining screws. Remove

the cover.

3. Hold the vacuum booster cover

against the pump body, and remove

the retaining screws, then remove the

SCREW

VACUUM PUMP COVER

VALVE ASSEMBLY

VACUUM DIAPHRAGM SPRING

VACUUM DIAPHRAGM

ASSEMBLY

VALVE ASSEMBLY

VACUUM LINK

BUSHING

FUEL PUMP

LINK

ROCKER

ARM

SPACER

ROCKER RETURN SPRING

SPRING SEAT

FUEL PUMP

DIAPHRAGM

ASSEMBLY

GASKETS

PULSATOR

LOCKWASHER

GASKET

FILTER

MAGNETIC FILTER

BAIL ASSEMBLY

LOCKWASHER

GASKETS

SPRING SEAT

SEAL RETAINER

OIL SEAL

GASKETS

FUEL PUMP

BODY

*

PIN

OIL SEAL

SEAL RETAINER

FUEL PUMP

DIAPHRAGM

SPRING

VALVE ASSEMBLY

FUEL PUMP

COVER

Soft Jaws

cover. Remove the spring and spring

seat.

4. Remove the upset on the end

of the rocker arm pin. Remove the

retaining washer, then drive the pin

out (Fig. 60) and work the fuel pump

and booster links out of the dia

phragm stems. Remove the vacuum

booster diaphragm. Remove the fuel

pump diaphragm, spring seat, and

spring. Remove the rocker arm and

link assembly.

5. Remove the staking marks

around the valves, and flip the valves

out with a screw driver. Note the

position of the inlet and outlet valves

so that the new valves can be installed

in the same manner.

6. Remove the vacuum booster

valve located in the pump body near

the mounting pad. Scrape away the

staking marks and remove the other

valve. Scrape away the staking marks,

and remove the valves in the cover.

Note the position of these valves so

that the new valves can be installed

in the same manner. Scrape away the

staking marks, and remove the dia

phragm rod oil seals and retainers.

CLEANING AND INSPECTION

Clean the bowl, filter, pump body
and the covers in solvent. Blow out

all cover passages. Inspect the body,

bowl, and covers for cracks or dam

age and replace them if necessary.

Inspect the staked areas around the

valve and seal counterbores for high

spots which may cause distortion of

ToolT56L-9350-A

Detail 3

1709-B

FIG. 59Combination Vacuum Booster and Fuel

Pump

720-A

FIG. 60Rocker Arm Pin Removal or Installation
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Tool-T56L-9350A,

Detail 1

Tool-T56L-9350A,

Detail 2

1596-A

FIG. 61Diaphragm Rod Oil Seal and Retainer

Installation

1 597-A

ToolT56L-9350-A Detail 14

1721 -A

FIG. 63Fuel Pump Diaphragm Installation

the new parts upon installation. Re

move all high spots. Inspect the

mounting flange for distortion. Re

place the pump body or lap the dis

torted flange if necessary. It is ad

visable to install all the parts included

in the repair kit when rebuilding the

pump.

ASSEMBLY

1. Install the diaphragm rod oil

seals and seal retainers (Fig. 61), then

stake the seal retainers in place. Press

the booster pump valves and gaskets

in the pump body and vacuum pump

cover (Fig. 62), then stake the valves

in place. Install the gaskets and fuel

valves in the fuel pump cover using

the tool shown in Fig. 61, then stake

them in place.

2. 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. The cam contact

surface of the rocker arm faces up.

Install a thin washer, then a thick

washer on each end of the bushing.

Place the rocker arm return spring

over the boss in the pump body. Place

the rocker arm and link assembly in

FIG. 62Booster Pump Valve and Gasket Installation

the pump body and hold them in

place (Fig. 60). Install the rocker arm

pin. Place the retaining washer on

the end of the pin, then peen the pin.

3. Lubricate the fuel pump dia

phragm rod with grease. 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. 63).

4. Lubricate the booster diaphragm

rod with grease. Insert the booster

diaphragm rod through the oil seal,

and hook the slot in the rod in the

long link. Install the spring seat with

the cup side toward the diaphragm.

Install the spring and the cover. Hold

the cover tight against the diaphragm

and pump body, and install the cover

retaining screws. Make sure the dia

phragm extends evenly around the

edge of the cover. Tighten the screws

evenly.

5. 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 rocker

arm.
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6. Install the pulsator diaphragm

and the pulsator chamber. Be sure the

scribe marks on the pulsator chamber

and fuel pump cover are aligned. In

stall the filter gasket, filter, bowl

gasket, and sediment bowl. Rotate

the bowl against the gasket before

tightening the bail nut to make sure

the bowl seats evenly against the

gasket.

INSTALLATION

Apply sealer to both sides of a

new gasket. 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. Press the

pump tight against the pad, install

the retaining bolts, and alternately

tighten them to 23-28 foot-pounds

torque. Connect the vacuum lines

and the fuel lines.

FUEL PUMP430 ENGINE

The fuel pump (Fig. 64) is mount

ed on the top portion of the cylinder

front cover and is actuated by the

fuel pump eccentric thru a push rod.

TESTS

Refer to Section 1 of this part for

the test procedures.

REMCVAL

1. Disconnect the fuel pump inlet

line from the fuel pump.

2. Disconnect the carburetor fuel

inlet line from the filter assembly.

3. Loosen, but do not remove, the

two cap screws securing pump assem

bly to the front cover.

4. Using an auxiliary starter cable

"crank"

engine until fuel pump ec

centric, on the camshaft, is in a posi

tion which applies the least tension

on fuel pump rocker arm.

5. Remove the two cap screws and

remove pump assembly.

6. Remove the fuel pump push

rod access plug, if removal of the

push rod is necessary.

7. Remove the fuel pump push

rod.

DISASSEMBLY

1. Loosen the retainer nut on the

bail to release the sediment bowl. Re

move the bowl, gasket, magnet, and

filter.

2. Remove the bail.

3. Scribe marks on main body,

fuel pump body, pulsator chamber

and filter body, so that these parts

may be reassembled in their original

position.

4. Remove the filter body assem

bly.

5. Remove two screws and lock

washers securing pulsator body to the

fuel pump body.

6. Remove the ten screws and

lockwashers securing fuel pump body
to the main body and remove the fuel

pump body.

7. Remove staking burrs around

valves and pry valves out of the fuel

pump body with a screwdriver.

8. Remove valve gaskets.

9. To remove fuel pump dia

phragm, grasp main body with the

diaphragm facing downward. Press

the edge of the diaphragm metal cen

ter on rocker arm side to cock the

diaphragm rod into the main body

and extend a slight forward pressure

to unhook the rod from the rocker

arm link.

10. File or grind peened end of

rocker arm pivot pin flush with

washer.

11. Drive pin from main body

with a blunt punch.

12. Remove rocker arm assembly.

13. Pry diaphragm rod seal and

retainer from main body with a

screwdriver.

14. Smooth all seal and valve

counterbores to remove any metal

projections.

15. Clean all parts with a suitable

solvent. Examine all parts for exces

sive wear or corrosion.

CLEANING AND INSPECTION

Refer to the 352 engine fuel pump.

PULSATOR BODY

PULSATOR

DIAPHRAGM

V ROCKER

\ ARM

PIVOT SHAFT

RETAINER

* PUSH ROD BODY

PIVOT

SHAFT

1934-A

FIG. 64-Fuel Pump Assembly-430 Engme
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ASSEMBLY

1. Install a new diaphragm rod

seal and retainer using tool T56L-

9350-A. Stake the retainer securely

in place.

2. Place new valve gaskets in posi

tion and install the new fuel pump

inlet and outlet valves. Stake the

valves securely in place.

3. Assemble the rocker arm, rock

er arm link, and rocker arm bushing.

4. Place the rocker arm spring in

position and insert the arm assembly

into the main body.

5. Install a new pivot pin.

6. Install the pin retaining washer

and peen the pin.

7. Lubricate the stem of the fuel

pump diaphragm with a light grease.

8. Hold the diaphragm stem end

up, place the diaphragm spring over

the stem of the diaphragm, invert the

lower body assembly and hold the

rocker arm in an upward position,

then install the diaphragm to the body

by hooking the slotted end of the

stem over the hook end of the rocker

arm link.

9. Align scribe marks made prior

to disassembly and assemble dia

phragm housing to pump body.

10. Start all retaining screws, mak

ing sure they pass through the dia

phragm holes without tearing the

fabric.

11. Tighten all screws, evenly in a

"criss-cross"

pattern.

12. Align scribe marks made prior

to disassembly and install pulsator

gasket and pulsator body.

13. Install filter body assembly.

14. Install new strainer and gas

ket assemblies, and reinstall magnet.

15. Replace bail, position bowl

and tighten bail nut finger tight.

INSTALLATION

1. Install new fuel pump push rod

if necessary and replace push rod

access plug on the engine front cover.

Be certain that the rod is installed

with the bronze tip down, otherwise

undue wear will result on the cam

shaft eccentric.

2. Using a new gasket, position

pump assembly on the front cover

and insert the two cap screws. Tighten

the cap screws 12-15 foot-pounds

torque.

3. Connect the fuel lines.

4. Start the engine. Check for

leaks and proper operation of the

pump assembly.

FUEL TANKS AND LINES

The fuel system installation is

shown in Fig. 65.

FUEL TANK REPLACEMENT

1. Remove the fuel tank filler cap

and the filler pipe grommet. Remove

the drain plug and drain all the fuel

from the tank. Disconnect the fuel

line at the tank.

2. Position a jack under the tank,

then remove the two nuts retaining

the tank support straps to the body

floor pan at the rear of the tank, and

remove the straps. Lower the tank

slightly and disconnect the fuel gauge

sending unit wire. Remove the fuel

tank, then remove the fuel gauge

sending unit from the tank.

a

1759-A

FIG. 65Fuel System InstallationTypical
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3. Install the fuel tank drain plug

and the fuel gauge sending unit with

a new gasket in the new tank. Install

the tank insulators.

4. Use a jack to position the tank

then connect the fuel gauge sending

unit wire. Hook the support straps to

the retainers in the floor pan at the

front of the tank. Position the straps

over the studs, then install the nuts

retaining the straps to the body floor

pan at the rear of the tank. Remove

the jack.

5. Connect the fuel line, then in

stall the filler pipe grommet. Fill the

tank, install the filler cap, and check

all connections for leaks.

FUEL LINE REPLACEMENT

The fuel line that runs from the

fuel pump flexible hose to the tank

is not serviced as an assembly. It

must be made up from the 5/ie-inch

(O.D.) line serviced in 25 foot rolls.

1. Drain the fuel from the tank.

Disconnect the fuel line at the tank

and the flexible hose at the fuel pump.

SECTIONAL VIEW OF

DIE SHOWING

TUBING LOCATED

AGAINST STOP PIN.

FIRST OPERATION-

FORMING OUTSIDE

FLARE.

FIG. 66Line Flaring Tool

Remove the line from the holding
clips along the underbody.

2. Cut the new line to approxi

mately the same length as the original,

allowing extra length for flaring the

ends of the line. 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.

SECOND OPERATION-

FORMING INSIDE

FLARE AND SEAT.

(DOUBLE-LAP FLARE

SHOWN IN INSERT)

4072 -B

3. Position the wire wrap on the

new line. Place new connections on

the line and flare the ends (Fig. 66).

Bend the line to conform with the

contour of the original line.

Position the line in the underbody

clips. Connect the line to the tank and

the fuel pump flexible hose. Fill the

tank and check the line and connec

tions for leaks.
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The cooling system consists of the

radiator and radiator cap, water

pump, thermostat, fan assembly,

and the fan drive belt.

|| TROUBLE DIAGNOSIS

Engine overheating and slow en

gine warm-up are the two engine

troubles most commonly attributed

to the cooling system.

Loss of coolant and the accumu

lation of rust and scale in the system

are the main causes of overheating.

Coolant loss can be caused by ex

ternal leakage at the radiator, water

pump, hose connections, heater, and

core plugs. Coolant loss can be

caused also by internal leakage due

to a defective cylinder head gasket,

TROUBLE DIAGNOSIS

improper tightening of the cylinder

head bolts, or warped cylinder head

or cylinder block gasket surface. In

ternal 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 or a leak in the oil cooler for

automatic transmissions. Also, water

formation on the oil level dipstick

could be an indication of internal

leakage.

Rust and scale that form in the

engine water passages are carried

into the small radiator passages by

the circulation of the coolant. This

clogs the radiator passages and

causes overheating. Rust can be

detected by the appearance of the

coolant. If the coolant has a rusty

or muddy appearance, rust is present.

A defective thermostat valve that

remains open will cause slow engine

warm-up.

ENGINE OVERHEATS

Insufficient coolant. Thermostat defective.

Loss of coolant. Cooling system passages blocked

Belt tension incorrect. by rust or scale.

Radiator fins obstructed. Water pump inoperative.

ENGINE FAILS

TO REACH NORMAL

OPERATING TEMPERATURE

Thermostat inoperative or incor- tive (causing gauge to indicate low

rect heat range. engine temperature).

Temperature gauge defective (not

Temperature sending unit defec- indicating true engine temperature).

LOSS OF COOLANT

Leaking radiator. Cylinder block core plugs leaking.

Loose or damaged hose connec

tions. Cracked cylinder head or block,

Water pump leaking. or warped cylinder head or block

Cylinder head gasket defective.
gasket surface.

Improper tightening of cylinder

head bolts. Radiator cap defective.

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 entire system, keeping the radi

ator fins clean, and a periodic inspec

tion of the cooling system for leakage.

Use care when removing the radi

ator cap to avoid injury from escap

ing steam or hot water.

CLEANING COOLING SYSTEM

To remove rust, sludge and other

foreign material from the cooling

system, use either FoMoCo Regular

Cooling System Cleanser or in severe

cases use Heavy Duty Cleanser.

Removal of such material restores

cooling efficiency and avoids over

heating.

In severe cases where cleaning
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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

coolant flow.

RUST INHIBITOR

Use FoMoCo Rust Inhibitor after

the cooling system has been cleaned,

to prevent additional corrosion or

rust. Rust inhibitor does not remove

rust nor dissolve rust. It is a preven

tive only and not a cleaner.

All anti-freeze sold by reputable

manufacturers contains anti-rust ad

ditive. Therefore, the addition of

rust inhibitor, when anti-freeze is

used, will not be necessary.

DRAIN PLUG

FIG. 1Cylinder Block Drain PlugTypical

1560-A

DRAINING AND FILLING THE

COOLING SYSTEM

To drain the radiator, open the

drain cock located at the left bot

tom corner of the radiator. The cylin

der block is drained by removing the

drain plugs located on both sides of

the block (Fig. 1).

To fill the cooling system, close

the radiator drain cock and replace

the drain plugs. Disconnect the heat

er outlet hose at the water pump, to

bleed or release trapped air in the

system. Fill the system until the cool

ant begins to flow from the heater

hose, then connect the heater outlet

hose. Operate the engine and add

more coolant, if necessary, to fill the

radiator to the proper level.

RADIATOR, HOSES, AND THERMOSTATS

RADIATOR REPLACEMENT

1. Drain the cooling system.

2. On a car with Cruise-O-Matic,

disconnect the oil cooler inlet and

outlet lines at the radiator.

3. Remove the fan blade, and

spacer (not used with air condition

er), then disconnect the radiator up

per and lower hoses at the radiator.

4. Remove the radiator upper and

lower support bolts, then remove the

radiator. The radiator supply tank

need not be removed unless required.

If a new radiator is to be installed,

remove the drain cock from the old

radiator and install it on the new

radiator.

5. Position the radiator in the

chassis and install and tighten the

support bolts.

6. On a car with Cruise-O-Matic,

connect the oil cooler inlet and out

let lines.

7. Connect the radiator upper and

lower hoses, then install the fan

blade and spacer.

8. Close the drain cock, then fill

and bleed the cooling system. Oper

ate the engine and check for coolant

leaks and the Cruise-O-Matic oil

cooler lines for leakage. Check the

Cruise-O-Matic fluid level.

RADIATOR SUPPLY TANK

REPLACEMENT

1. Drain the cooling system, then

disconnect the radiator upper hose at

the radiator supply tank.

2. Remove the screws retaining

the supply tank to the intake mani

fold, then remove the supply tank

(and ignition coil and bracket on air

conditioned units).

3. Remove all the gasket material

from the mounting surfaces of the

supply tank and the intake manifold.

Coat a new supply tank gasket with

sealer, then position the gasket on

the intake manifold opening. The

supply tank gasket must be posi

tioned on the manifold before the

thermostat is installed.

4. Install the thermostat in the

manifold opening with the word

"TOP"

toward the top of the engine

and the valve end of the thermostat

facing outward. If the thermostat is

improperly positioned, it can cause

a retarded flow of coolant.

5. Position the supply tank against

the manifold (also install the coil and

bracket on air conditioned units),

then install and tighten the retaining

screws.

6. Connect the radiator hose. Fill

and bleed the cooling system. Check

for leaks and proper coolant level

after the engine has reached normal

operating temperature.

RADIATOR HOSES

Radiator hoses should be replaced

whenever they become cracked or

soggy.

1. Drain the radiator, then loosen

the clamps at each end of the hose

to be removed. Slide the hose off the

radiator connection and the radiator

supply tank connection (upper hose)
or the water pump connection (lower

hose).

2. Position the clamps on each

end of the hose. Slide the hose on the

connections, then tighten the clamps

firmly. Make sure the clamps are

beyond the bead on the connections.

Fill the radiator with coolant. Oper

ate the engine for several minutes,

then check the hoses and connec

tions for leaks.
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THERMOSTAT

DEFLECTION

1702-A

FIG. 2Fan Belt DeflectionTypical

THERMOSTAT352 ENGINE

The engine is equipped with a sin

gle spring cartridge-type thermostat,

mounted inside the thermostat hous

ing at the radiator supply tank

mounting surface.

The standard production thermo

stat operating temperatures are from

177-182F. for use with water or

permanent-type anti-freeze. A ther

mostat with operating temperatures

of 157-162F. 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.

To remove or install the thermo

stat, refer to "Radiator Supply Tank
Replacement."

THERMOSTAT TEST

1. Insert a piece of 0.003-inch

feeler stock Va inch under the valve.

Suspend the thermostat, by the feeler

stock, in a large container of water

so that it is completely submerged,

and 1 to 2 inches from the bottom.

,1935-A

FIG. 3Cylinder Block Thermostat Removal430 Engine

Suspension of the thermostat in

this manner will give an accurate

indication when the valve starts to

open. The thermostat will drop off

the feeler stock when the valve 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

valve opens at a temperature of more

than
5

below the start-to-open speci

fication, or if the valve does not open

at a temperature of more than
5

above the start-to-open specification,

the thermostat should be replaced.

The butterfly valve should open

0.40-0.50 inch from its seat in boil

ing water. If the valve will not open

this far, the thermostat should be

replaced.

THERMOSTATS430 ENGINE

INTAKE MANIFOLD THERMOSTAT

Refer to the removal, test, and

installation procedures for the 352

engine.

CYLINDER BLOCK THERMOSTATS

Removal

1. Remove water pump.

2. Pry the cylinder block thermo

stats from the cylinder block with a

screwdriver or thin blade chisel (Fig.

3).

It is impossible to check the cylin

der block thermostats due to the dis

tortion that occurs upon their re

moval. Do not attempt to repair

them. Install new thermostats.

Installation

1. Clean the cylinder block ther

mostat bores to remove rust and for

eign material.

2. Coat the outside flange of the

thermostats with water resistant

sealer.

3. Install the thermostats with the

temperature reaction bulb facing the

inside.

4. Carefully tap the thermostats

into position. Use care to prevent

damage or distortion while perform

ing this operation.

5. Install the water pump and the

engine and cooling system component

parts previously removed.

FAN AND BELTS

The fan is mounted on a hub which

is pressed on the water pump shaft.

One belt drives the water pump, fan,

and generator on a 352 engine. On a

430 engine, dual belts drive the water

pump, fan and generator.

FAN

The fan is bolted to the hub by

four cap screws and lockwashers. The

screws used to fasten the fan also

retain the water pump pulley, and

fan spacer (not used with an air con

ditioner).

FAN REPLACEMENT

1. Loosen the generator adjusting

arm bolt and the two generator

mounting bolts at the generator.

Move the generator toward the en

gine, then remove the fan belt(s).

2. Remove the screws and lock

washers retaining the fan, spacer, and

pulley to the hub. Remove the fan

blades, spacer, and pulley.

3. To install the fan, position the

water pump pulley, spacer, and fan

assembly, then install the lockwash

ers and screws.
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4. Position the fan belt(s) on the

pulleys, then adjust and tighten the

generator adjusting arm bolt and the

mounting bolts.

FAN BELT(S)
The fan belt(s) should be properly

adjusted at all times. A loose belt

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 bear

ings.

ADJUSTMENT

Loosen the generator mounting

bolts and the generator adjusting arm

bolt. Move the generator toward or

away from the engine, until the cor

rect belt deflection under light thumb

pressure, is obtained.

The deflection (Fig. 2) should be

Va inch. After the correct deflection

is obtained, tighten the generator ad

justing arm bolt and the mounting

bolts.

REPLACEMENT

1. Loosen the generator mounting

bolts and the generator adjusting arm

bolt. Move the generator toward the

engine. Remove the belt(s) from the

generator and crankshaft pulleys, and

lift it over the fan.

2. Place the belt(s) over the fan.

Insert the belt(s) in the water pump

pulley, crankshaft pulley, and gener

ator pulley grooves. Adjust the ten

sion.

WATER PUMP

A single water pump assembly is

used and is shown disassembled in

Fig. 4. The pump is equipped with a

sealed bearing integral with the water

pump shaft. The bearing requires no

lubrication.

REMOVAL

1. Drain the cooling system. Re

move the generator adjusting arm

SHAFT AND

BEARING

/

PUMP BODY

bolt at the generator and loosen the

adjusting arm bolt at the water pump.

Loosen the two generator mounting
bolts at the bracket. Move the gen

erator inward and remove the fan

belt(s).

2. Disconnect the radiator lower

hose and heater hose at the water

pump.

On a 352 engine, loosen the fuel

pump assembly retaining bolts and

slide the fuel pump out on the bolts

one inch for access to the water pump

lower left retaining bolt.

GASKET

IMPELLER
BACK PLATE

1561-A 1696-A

FIG. 4Water Pump AssemblyTypical FIG. 5Hub Removal

Arbor Press Ram
ToolT52L-8501 -DAD,

Detail 19

Arbor Press Ram

^--Drift

(SMALLER DIAMETER

THAN SHAFT) g

700-A
1594-A

FIG. 6Shaft Removal FIG. 7Seal Removal
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Tool

T52L-8501 -DAD

Detail 18

FIG. 8Replacing Slinger >

3. Remove the generator bracket

retaining bolt at the water pump.

Loosen the generator bracket retain

ing bolt at the cylinder block and

move the bracket away from the

water pump.

4. Loosen and move the water

pump by-pass hose front clamp to

the rear. Remove the bolts retaining

the water pump to the block, then re

move the water pump assembly and

gaskets.

5. Remove the fan, spacer, and

pulley. Remove the generator adjust

ing arm retaining bolt and remove

the arm from the pump.

DISASSEMBLY

1. Remove the back plate and gas

ket from the water pump, then re

move the hub from the impeller shaft

(Fig. 5).

2. Position the pump on an arbor

press and press the shaft off the im

peller and out of the housing (Fig. 6).

3. Press out the pump seal (Fig. 7).

ASSEMBLY

1. Remove all gasket material

Arbor Press Ram

Tool-T52L-8501-DAD

Detail 17 or 18

ToolT52L-8501-DAD Detail 16

FIG. 9Seal Installation

1701-A

ToolT58P-8501-A

SHAFT AND BEARING

1S8-C

1S62-A

FIG. 10-Shaft Installation

from the mounting faces of the pump
and the block.

2. Install the new slinger on the

new bearing and shaft assembly fur

nished in the repair kit (Fig. 8). Lo

cate the slinger in the same relative

position as the slinger on the old

shaft.

3. Apply a light film of waterproof

sealer on a new seal and press the

seal into the housing (Fig. 9).

4. Coat the bearing outer diameter

lightly with grease, and press the

shaft and bearing into the pump

housing (Fig. 10).

5. Replace the impeller if it is

worn or damaged. Coat the seal rub

bing face of the impeller lightly with
grease. Press the shaft into the im

peller (Fig. 11). Press the shaft into

the impeller until 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 adapter

ring, the pump bearing will be dam

aged. Impeller to pump housing
clearance is 0.030-0.040 inch.

6. Tighten the set screw in the

bottom of the fixture plate until the
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Arbor Press Ram

PUMP SHAFT

Adapter Ring
T57L-8512-A

Arbor Press Ram

ToolT52L-8501-DAD,
Detail 21

IMPELLER

1563-A

FIG. 11Impeller Installation

screw touches the end of the shaft.

Position the fan hub over the shaft

and press it into place, holding the

specified distance from the housing

mounting face to the front face of

the hub (Fig. 12).

7. Coat a new back plate gasket

with sealer, then install the back

plate and gasket.

INSTALLATION

1. Install the generator adjusting

arm, fan, spacer, and pulley to the

water pump.

2. Remove all the gasket material

from the mounting surfaces of the

water pump and the cylinder block.

Position new gaskets, coated on both

sides with sealer, on the cylinder

ADJUST SET SCREW UNDER PLATE TO TOUCH SHAFT

FIG. 12Hub Installation

1697-B

block, then install the pump.

3. Position and tighten the water

pump by-pass hose front clamp. In

stall the generator mounting bracket

to the pump, then tighten the genera

tor mounting bracket bolt at the cyl

inder block.

On a 352 engine, position the fuel

pump assembly and tighten the re

taining bolts.

4. Connect the radiator lower hose

and heater hose.

5. Position the fan belt(s) over the

pulleys and install the generator ad

justing arm bolt at the generator. Ad

just the tension and tighten the gen

erator adjusting arm bolts, and the

mounting bolts at the bracket.

6. Fill and bleed the cooling sys

tem. Operate the engine until nor

mal operating temperature has been

reached, then check for leaks.
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PART

2-4 SPECIFICATIONS

IGNITION TIMING

MANUAL SHIFT TRANSMISSION

3S2 ENGINE

Recommended Setting
3

B.T.D.C.

Allowable Range
2-10

B.T.D.C.

AUTOMATIC TRANSMISSION

352 AND 430 ENGINES

Recommended Setting
6

B.T.D.C.

352 ENGINE

Allowable Range
2-10

B.T.D.C.

430 ENGINE

Allowable Range
6-10

B.T.D.C.

DISTRIBUTOR

GENERAL

352 AND 430 ENGINES

Breaker Arm Spring Tension (Ounces) 1 7-20

Contact Spacing (Inches) 0.014-0.016

Dwell Angle at Idle Speed
260-28i/2

GEAR LOCATION DIMENSION

Distance from bottom of mounting flange to bot

tom of gear (Inches) 5.111-5.116

SHAFT END PLAY CLEARANCE (INCHES)

352 and 430 Engines 0.022-0.030

ADVANCE CHARACTERISTICS

Note: The advance characteristics given apply to the

distributor with the indicated number only. The

distributor number is stamped on the distributor

housing or on a plate attached to the distributor

housing.

THUNDERBIRD 352 SPECIAL V-8 (DISTRIBUTOR NO. FEU- 1 2 1 27-N)

CENTRIFUGAL ADVANCE. Set test stand to
0

@

300 rpm. Disconnect the vacuum line.

Distributor

RPM

Advance

(Degrees)

Vacuum (Inches

of Mercury)

425

500

700

1000

2000

0
Vi- \Vi

4>/2- 5i/2
lVi- Wi

13i/4-14y4

0

0

0

0

0
18

ADVANCE CHARACTERISTICS (Cont.)

VACUUM AD

rpm and 0 in<

Distributor

RPM

1000

i 1000

1000

Maximum Adv,

VANCE. Set test stand to
0

@ 1000

:hes of vacuum.

Advance Vacuum (Inches

(Degrees) of Mercury)

1-334 8
41/2- 71/2 11

7 -10 14

ince Limit 1 2iA

THUNDERBIRD 430 SPECIAL V-8 (DISTRIBUTOR NO. FEW- 1 2 1 27-H)

CENTRIFUGAL ADVANCE. Set test stand to
0

@
250 rpm. Disconnect the vacuum line.

Distributor Advance Vacuum (Inches

RPM (Degrees) of Mercury)

350 0- 0

525 1- 2Va 0

2000 14-151/2 0

Maximum Advance Limit
18

VACUUM ADVANCE. Set test stand to
0

@ 1000

rpm and 0 inches of vacuum.

Distributor Advance Vacuum (Inches

RPM (Degrees) of Mercury)
1000 0- 3!/2 61/2
1000 61/2- 91/2 12

1000 91/2-I21/2 16

CONDENSER

352 AND 430 ENGINES

Capacity (Microfarads)
Minimum Leakage (Megohms)
Maximum Series Resistance (Ohms).

.0.21-0.25

5

1

COIL

352 AND 430 ENGINES

Primary Resistance (Ohms)*. .

Secondary Resistance (Ohms) .

Amperage Draw

Engine Stopped

Engine Idling

?Primary Circuit Resistor

. 1.40-1.54 (75F.)
.8000-8800 (75F.)

4.5

2.5

1.30-1.40 (75F.)

SPARK PLUGS

Type Champion F-11Y

ALL PLUGS

Size 18 mm

Gap (Inches) 0.032-0.036

Torque (Foot-Pounds) 15-20*

*
When a new spark plug is installed in a new replacement

cylinder head the torque of the plugs should be 25-30
foot-pounds.
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FUEL PUMP CARBURETOR (Cont.)

FURL PUMP STATIC PRESSURE (PSI AT 300 ENGINE RPM)

352 Engine 4.0-6.0

430 Engine 4.5-6.5

MINIMUM FUEL PUMP VOLUME CFLOW AT SOO ENGINE RPM)

352 and 430 Engines 1 pint in 20 seconds

MINIMUM INTAKE VACUUM (INCHES OF MERCURY @ 500

ENGINE RPM)

352 and 430 Engines 6.0

MINIMUM BOOSTER PUMP VACUUM (INCHES OF MERCURY

@ 500 ENGINE RPM)

352 Engine 10.0

ECCENTRIC TOTAL LIFT

352 Engine 0.690-0.710 inch

430 Engine 0.250 inch

CARBURETOR

FORD FOUR-BARREL CARBURETOR

Thunderbird 352 Special V-8 carburetor Nos. 572308 and

5752309 only. The number is stamped on the left side of

the primary fuel bowl. Carburetor is to be used with

distributor No. FEU-12127-N.

MAIN METERING JET IDENTIFICATION NO.

PRIMARY

0-5000 feet 5752308 54

5752309 53

5000-10,000 feet 5752308 51

5752309 50

10,000-15,000 feet 5752308 49

5752309 48

SECONDARY

0-5000 feet 65

5000-10,000 feet 62

10,000-15,000 feet 60

POWER VALVE OPERATING LIMITS (INCHES

OF MERCURY)

0-5000 feet 8.0-9.0No Identification No.

5000-10,000 feet 6.0-7.0Identification No. 65

10,000-15,000 feet 5.0-6.0Identification No. 55

DRY FLOAT SETTING (FOR INITIAL SETTING

ONLY)

PRIMARY AND SECONDARY

0.435-0.465 inch from top surface of main body to

top of free end of float with float in uppermost

position.

FUEL LEVEL SETTING Yn inch

PRIMARY AND SECONDARY. . .0.910 inch below

top machined surface ofmain body.

VENTURI SIZE

PRIMARY 1 V% inches

SECONDARY 1 3/i6 inches

CHOKE THERMOSTATIC SPRING

HOUSING SETTING At index

ANTI-STALL DASHPOT

CLEARANCE (5752309 ONLY) 0.035-0.050 inch

INITIAL IDLE MIXTURE

ADJUSTMENT 1-1 V* turns open

FAST IDLE SCREW TO CAM

CLEARANCE 0.008-0.016 inch

BELLCRANK LEVER Fast idle screw seating on

next to highest step on fast

idle cam. Identified by
"O"

stamped on step. Choke plate

closed.

CARTER FOUR-BARREL CARBURETOR

Thunderbird 430 Engine carburetor No. 5752040 only. The

number is stamped on the front of the air cleaner flange.

Carburetor is to be used with distributor No.

FEW-12127-H.

MAIN METERING JET AND METERING ROD

IDENTIFICATION NO.

PRIMARY

0-5000 feet 166

5000-10,000 feet 166

10,000-15,000 feet 166

SECONDARY

0-5,000 feet 165

5,000-10,000 feet 165

10,000-15,000 feet 165

METERING ROD

0-5,000 feet 16-76

5,000-10,000 feet 16-98

10,000-15,000 feet 16-99

DRY FLOAT SETTING

M6 between end of float and surface of gasket. Air

horn inverted.

VENTURI SIZE

Primary 1^6 inches

Secondary iyl6 inches

CHOKE THERMOSTATIC SPRING

HOUSING SETTING At index

ANTI-STALL DASHPOT

CLEARANCE Vs^Asinch between dashpot

operating lever and air horn

with throttle wide open.

VxfrVn throttle closed.

INITIAL IDLE MIXTURE

ADJUSTMENT 1Vi-21/i turns open

FAST IDLE
ADJUSTMENT-

BENCH 0.040 inchclearancebetween

primary throttle plate and

bore (opposite idle port),
with fast idle screw opposite

index mark on cam.

VEHICLE 550 RPM in drive with fast

idle screw on the first step
of cam.

FUEL TANK CAPACITY

352 and 430 Engines 20 gallons
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2-58 GROUP 2-IGNITION, FUEL, AND COOLING SYSTEMS

WATER PUMP, DRIVE BELTS, AND

THERMOSTATS

WATER PUMP DRIVE ARRANGEMENT

352 Engine Single belt drives water pump, fan, and
generator.

430 Engine Dual belt drives pump, fan and generator.

WATER PUMP TO ENGINE RATIO

352 Engine 0.90:1

430 Engine 0.93:1

PULLEY OR PULLEY HUB TO WATER PUMP HOUSING FACE

DIMENSION

352 Engine 8.650 inches from front face of pulley hub.

430 Engine 6.404-6.424 inches from front face of

pulley hub.

IMPELLER TO HOUSING CLEARANCE

352 Engine 080-.090
inch*

430 Engine 0.030-0.040 inch

WATER PUMP, DRIVE BELTS, AND

THERMOSTATS (Continued)

DRIVE BELT DEFLECTION

Between Generator and Water Pump Pulley
(Right Side)

352 and 430 Engines % inch

Between Water Pump and Air Conditioner Pulley

352 and 430 Engines !/2 inch

THERMOSTAT (352 AND 430 ENGINES)

Low Temperature

Opens F
157-162c

Fully Open
182c

High Temperature

Opens F
175-180c

Fully Open
202

Cylinder Block Thermostats

Opens F
137-142e

Fully Open F
162e

COOLING SYSTEM CAPACITY

STANDARD Quarts

352 and 430 Engines 20*

*To housing cover mounting surface. *Add 1 quart extra for heater.
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PART

3-1 CLUTCH

Section Page

1 Trouble Shooting 3-2

2 Clutch Pedal Adjustment. . 3-3

3 Clutch Overhaul and

Pedal Replacement 3-4

4 Flywheel Housing
Alignment 3-6

A semi-centrifugal, single dry-

plate, cushion-disc clutch (Fig. 1) is

used with the 3-speed Conventional

Drive transmission and the Overdrive

transmission.

The centrifugal action of the

clutch is provided by weighted clutch

fingers (Fig. 1). When the engine is

running and the clutch is engaged,

the fingers press against the clutch

pressure plate. This action supple

ments the pressure exerted against

the plate by the clutch springs. The

faster the clutch revolves, the greater

the centrifugal force and the clamp

ing action of the fingers against the

plate. Thus, the torque-transmitting

ability of the clutch increases as the

engine speed increases.

RELEASE BEARING

RELEASE BEARING HUB

INPUT SHAFT

SEAL

RELEASE

TRANSMISSION

INPUT SHAFT

CLUTCH DISC

3072-B

FIG. 1 -Typical Clutch

TROUBLE SHOOTING

TROUBLE SYMPTOMS AND POSSIBLE CAUSES

CLUTCH NOISY WITH

ENGINE STOPPED

Noise that occurs when the pedal the pressure plate lugs squeak, they
is moved up and down with the en- need lubrication. Use a lithium-base

gine stopped is probably in the clutch grease between the driving lugs and

linkage or the pressure plate and the edges of the pressure plate open-

cover. If the linkage needs lubrica- ings (Fig. 2).

tion, use engine oil S.A.E. 10W. If

CLUTCH NOISY WHEN

PEDAL FREE TRAVEL IS

TAKEN OUT

With the engine running, depress failure may be caused by improper

the clutch pedal until all free travel travel adjustment, flywheel housing
is taken out. This brings the release misalignment, or an improperly
bearing in contact with the release mounted bearing or release lever. In

fingers and causes the bearing to spin. cases of release bearing failures,
If noise occurs at this point, the always find and correct the cause in

clutch release bearing has probably order to prevent repeat failures.

failed and must be replaced. Bearing

CLUTCH NOISY WHEN

PEDAL IS THREE-QUARTERS

TO FULLY DEPRESSED

If noise occurs only when the pedal engine and flywheel housing, friction

is three-quarters to fully depressed between the pressure plate lugs and

with the engine running, the probable the openings in the cover, or a loose

cause is misalignment between the or worn pilot bearing or bushing.

(CONTINUED ON NEXT PAGE)
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PART 3-1 -CLUTCH
3-3

TROUBLE SYMPTOMS AND POSSIBLE CAUSES (Cont.)

CLUTCH DOES NOT

ENGAGE OR

DISENGAGE PROPERLY

If the clutch slips, chatters, or

grabs, check and, if necessary, adjust

the clutch pedal free travel.

Inspect the clutch facings for oil

or grease. Lubricant leaks should be

found and corrected. The leak may

be from the release bearing, pilot

bushing, release lever pivot, transmis

sion, or engine.

Check for loose, worn, or damaged

parts, and replace any part that is not

operating properly.

FLYWHEEL PRESSURE PLATE AND COVER

DRIVING LUG

FIG. 2Clutch Pressure Plate Lubrication

3075-B

CLUTCH PEDAL ADJUSTMENT

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.

1. Measure the total travel of the

pedal. If the travel is less than 6%

inches or more than IVs inches, move

the clutch pedal bumper and the

bracket (Fig. 3) up or down until the

travel is within these limits.

2. With the clutch pedal against its

bumper (pedal released), measure the

distance between the assist spring eye

centers (Fig. 3). This distance should

be 6Va-6Vh inches.

3. Depress the pedal just enough

to take up the free travel and note

the reading on the ruler. The differ

ence between this reading and the

reading when the pedal is released is

the clutch pedal free travel. The free

SPRING

WASHER

ECCENTRIC +-&>

BOLT

BUSHING

CLIP

PEDAL SUPPORT

BRACKET

CLUTCH

PEDAL

(t>t^
retracting

bumper\
spr,ng

BRACKET X|NSULAT0R

FIG. 3Clutch Pedal Mounting
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34 GROUP 3 -CLUTCH AND MANUAL-SHIFT TRANSMISSIONS

travel should be l'/s-P/s inches.

4. If clutch pedal free travel is not

within limits, adjust the clutch release

lever rod.

5. To increase free travel, turn the

adjusting nut clockwise. To reduce

free travel, turn the adjusting nut

counterclockwise.

6. As a final check, measure the

free travel with the engine running at

approximately 3000 rpm. This check

can be made while the car is stand

ing and the transmission is in neutral.

Free travel reduction, when the en

gine is running, is normal. It is due to

the action of the centrifugal weights

on the release fingers.

7. Readjust, if necessary, to obtain

at least Vi-inch free travel at 3000

rpm. Lack of free travel at 3000 rpm

will allow the pressure plate fingers to

contact the release bearing, with re

sultant premature failure of the bear

ing due to continuous operation.

CLUTCH OVERHAUL AND PEDAL REPLACEMENT

CLUTCH REMOVAL

1. Raise the car on a hoist.

2. Disconnect the drive shaft at

the rear axle. Slide the drive shaft off

the transmission output shaft and

insert the tool shown in Fig. 14, Part

3-2, over the output shaft and into the

extension housing oil seal.

3. Disconnect the speedometer

cable.

4. Remove the gear shift rods at

the transmission levers.

5. If the car is equipped with over

drive, disconnect the solenoid and

governor wires at their connectors.

Remove the overdrive wiring harness

from the transmission. Disconnect

the overdrive control cable.

6. Remove the bolts that attach

the engine rear support to the exten

sion housing.

7. Raise the rear of the engine

with a jack or support bar, and re

move the engine rear support from

the cross member.

8. Remove the flywheel housing

attaching bolts, and install guide pins

in the 2 lower holes.

9. Slide the transmission toward

the rear until the input shaft clears

the flywheel housing.

10. Remove the flywheel housing
cover.

11. Remove the release lever re

tracting spring, and slide the release

bearing and hub off the release lever.

12. Loosen the six cover attaching

bolts evenly to release the pressure

plate spring tension. If the same pres

sure plate and cover is to be installed

after the clutch is overhauled, mark

the cover and flywheel, so that the

pressure plate can be installed in the

same position.

13. Remove the cover and pres

sure plate and the clutch disc through

3078-A

Mb. 4Clutch Release Bearing

the opening at the bottom of the fly
wheel housing.

14. Remove the clutch release

lever.

PARTS INSPECTION

RELEASE BEARING

Wipe all oil and dirt off the release

bearing before removing it from the

hub. The bearing is pre-lubricated

and should not be cleaned with

solvent.

Hold the inner race and rotate the

outer race while applying pressure to

it. If the bearing rotation is rough or

noisy, replace the bearing.

Most release bearing failures are

caused by improper clutch pedal ad

justments. If the clutch linkage does

not have enough free travel, the re

lease bearing will constantly touch

the release fingers and will spin when

ever the engine is running. If the

bearing is not properly installed on

the hub, failure may occur. To seat

the bearing squarely and fully on the

hub, use the tool shown in Fig. 4.

Release bearing failure can be

caused by the release lever contact

points being out of plane. Check the

wear on the release bearing hub where

the release lever contacts it. The wear

should be approximately equal. If

one side shows more wear than the

other, the release lever is bent or is

not centering on the bracket on the

flywheel housing. The release lever is

grooved to 0.050-0.070 inches deep
at the pivot point.

Misalignment between the engine

and transmission can cause release

bearing failure. Other symptoms of

misalignment are: excessive transmis

sion gear wear, transmission jump
ing out of gear, especially in third

gear, vibration in the drive line, and

excessive wear in the pilot bushing.
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PRESSURE PLATE AND COVER

Inspect the surface of the pressure

plate for burn marks, scores, or

ridges. Generally, pressure plate re

surfacing is not recommended. How

ever, minor burn marks, scores, or

ridges may be removed. During the

resurfacing process, the flatness of

the pressure plate must be main

tained. If the pressure plate is badly
heat-checked or deeply scored, re

place the pressure plate and cover

assembly.

Place the plate on the floor, being
careful not to score or scratch the

surface. Force each individual finger

down, then release quickly. If the

finger does not return quickly, a bind

ing condition is indicated, and the

pressure plate should be replaced.

To check for uneven release finger

height, follow this procedure:

1. Place the pressure plate and

cover assembly on a new flywheel

with three V4-inch (0.250-inch) shims

between the pressure plate and fly
wheel directly under the release

fingers. Drill rod or precision washers

may be used for the 0.250-inch shims.

Do not use a clutch disc as a spacer.

2. Install the pressure plate at

taching bolts and tighten evenly. Tap
each finger lightly to stabilize its lo

cation.

3. Mount a dial indicator on a

block. With the indicator block rest

ing on the flywheel, check the differ

ence in finger height. If the difference

in finger height is more than 0.031

inch, replace the pressure plate and

cover assembly.

CLUTCH DISC

Inspect the clutch disc facings for

oil or grease. An excessive amount of

grease in the pilot bushing or release

bearing hub will find its way to the

disc facings. Too much lubricant in

the transmission or a plugged trans

mission vent will force the transmis

sion lubricant out the input shaft and

onto the disc facings.

Inspect the clutch disc for worn or

loose facings. Check the disc for dis

tortion and for loose rivets at the hub.

Check for broken springs. Replace

the disc assembly if any of these de

fects are present. Special care should

be taken when installing a new disc

to avoid dropping or contaminating

it with oil or grease.

PILOT BUSHING

Check the fit of the clutch pilot

bushing in the bore of the crankshaft.

The bushing is pressed into the crank

shaft and should not be loose. Inspect

the inner surface of the bushing for

wear or a bell-mouthed condition.

Replace the bushing if it is worn or

damaged.

PILOT BUSHING REPLACEMENT

1. Using tool 7600-E, remove the

bushing from the crankshaft.

2. Coat the pilot bushing bore in

the crankshaft with a small quantity

of wheel bearing lubricant. Avoid

using too much lubricant as it may be

thrown onto the clutch disc when the

clutch revolves.

3. Install the bushing with tool

7600-C.

CLUTCH INSTALLATION

1. Install the clutch release lever.

2. Place the clutch disc and pres

sure plate and cover assembly in posi

tion on the flywheel. Start the cover

attaching bolts to hold the pieces in

place, but do not tighten them.

3. Insert tool 7563-N to align the

clutch disc, and torque the six cover

attaching bolts evenly to 23-28 foot

pounds. Remove the pilot tool.

4. Install the release bearing and

hub on the clutch release lever. Do

not place any lubricant in the release

bearing hub. Apply a light film of

lubricant on the bearing retainer

journal.

5. Slide the transmission into its

normal position on the guide pins.

Remove the guide pins and install the

transmission mounting bolts, and

torque them to 40-50 foot-pounds.

6. Fasten the engine rear support

to the transmission extension hous

ing. Then lower the engine and in

stall the engine support mounting

bolts and nuts.

7. Connect the gear shift rods at

the transmission shift levers. Install

the speedometer cable.

8. Remove the tool from the ex

tension housing oil seal and install

the drive shaft.

9. If the car is equipped with

Overdrive, connect the solenoid and

governor wires and replace the over

drive wiring harness in its clip. Con

nect the overdrive control cable.

10. Install the flywheel housing
cover. Connect the release lever re

tracting spring.

11. Check and, if necessary, ad

just the clutch pedal total travel and

clutch pedal free travel.

CLUTCH PEDAL REPLACEMENT

When damage or normal wear in

the clutch release linkage cannot

be corrected by adjusting the clutch

release lever rod, the damaged or

worn parts must be removed for re

pair or replacement.

REMOVAL

1. Remove the headlight dimmer

switch, remove the left cowl trim

panel, and release the hood catch.

2. Remove the hood control cable

from its bracket, and remove the

bracket. On a car with Overdrive,

remove the overdrive control handle

and the bracket. Remove the driver's

seat.

3. Remove the left vent-air regis

ter panel. Lower the brake handle

and remove the panel.

4. Disconnect the stoplight switch

wires at the brake master cylinder,

and remove the brake bolt.

5. Flush the master cylinder by

depressing the brake pedal all the

way several times.

6. Remove the master cylinder.

7. Depress the clutch pedal to re

lieve spring tension, and back off the

nut on the forward side of the spring

link. Remove the spring, spring link,

and spring retainer (Fig. 3).

8. Disconnect the clutch pedal to

equalizer rod at the pedal.

9. If the car is equipped with a

radio, remove the radio power unit,

and disconnect the wires from the

steering column.

10. Remove the clip, the spring

washer, and the plastic washer from

the right side of the clutch pedal shaft

(Fig. 3).

11. Disconnect the push rod from

the brake pedal by removing the ec

centric bolt lock nut, the eccentric

bolt, and 2 nylon bushings. Remove

the push rod from the master cylin

der boot.

12. Remove the steering column

bracket from the instrument panel,

and remove the 2 pedal support

bracket bolts.

13. Slide the support bracket out

of the mounting holes in the dash

panel, pull the clutch pedal to the

rear, and remove the clutch pedal

(with the shaft) and plastic bushing
from the left side of the mounting
bracket.
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INSTALLATION

1. Position the support bracket

(with the brake pedal assembly posi

tioned), and turn the assembly to the

left. Insert the clutch pedal shaft in

the left boss of the support bracket,

pushing the clutch pedal shaft all the

way through the bracket.

2. Insert the push rod in the mas

ter cylinder opening, and install the

2 mounting bracket bolts in the in

strument panel.

3. Install the steering column

bracket on the instrument panel.

4. Install the plastic washer, the

spring washer, and the clip on the

right end of the pedal shaft.

5. Position the master cylinder

and install the mounting nuts (in

cluding the support bracket mounting

nut located above the master cylin

der). Torque the 5 mounting nuts to

12-18 foot-pounds.

6. Install the brake bolt, using new

gaskets, and fill the reservoir with

heavy-duty brake fluid to within Vi

inch of the top of the filler neck.

7. Depress the brake pedal several

times to allow air to escape at the

brake bolt, and then tighten the brake

bolt. Check the fluid level in the reser

voir, and install the filler cap. Con

nect the stop light wires.

8. Connect the brake pedal retract

ing spring, and insert the push rod in

the master cylinder boot. Position the

2 nylon bushings in the push rod bore,

and secure the push rod to the brake

pedal with the eccentric bolt and the

lock nut.

9. Install the radio power unit.

10. Connect the clutch pedal to

equalizer rod. The clutch release rod

must be set in the clutch release lever

before the pedal to equalizer rod is

connected.

11. Install the clutch pedal assist

spring, the spring link, and the re

tainer. Adjust the spring tension at

the spring retainer.

12. Check and, if necessary, ad

just free travel in both the clutch

pedal and the brake pedal.

13. Connect the wires to the steer

ing column.

14. Install the vent-air register

panel, the hood cable mounting

bracket, and the control cable. If the

car is equipped with Overdrive, in

stall the control cable and the mount

ing bracket. Install the left cowl trim

panel and the headlight dimmer

switch. Install the driver's seat.

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 in third gear, vibration of the

drive line, excessive pilot bushing

wear, or noisy release bearings.

INSPECTION

With the transmission and clutch

release bearing removed, install the

indicator pilot tool shown in Fig. 5.

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. 5). 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

it 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 all the way out or all

Tool6392-N

3082-A

FIG. 5Flywheel Housing Face Alignment Check

the way in. Note the indicator read

ings at each of the 4 bolts attaching

the adapter plate. Take 2 readings

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. 6). 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

0.010 inch.
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3084 -A

FIG. 6Flywheel Housing Bore Alignment Check FIG. 7Flywheel Housing Shim

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 7 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. If a 0.010-inch

shim will not bring face and bore

alignment within limits, replace the

flywheel housing or use the old hous

ing and place additional shims be

tween the transmission and flywheel

housing. Not more than 0.010 inch

in shims may be used between the

transmission and flywheel housing.

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

are out of limits, shim between the

flywheel housing and engine to bring
face alignment within limits. Check

the bore alignment. If it is not within

limits now, replace the housing.

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 OF CAR

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 of replacing the flywheel

housing. If the bore alignment cannot

be brought within limits by shimming,

follow this procedure.

Remove the flywheel housing from

the engine and remove the dowel pins

between the engine and flywheel

housing. Install the flywheel housing
and tighten the attaching bolts to nor

mal torque.

Install the adapter plate and dial

indicator (Fig. 5). Check the face

alignment, and shim as required to

bring face alignment within limits

(0.007 inch total indicator reading).

Position the indicator to check

bore alignment (Fig. 6). If bore align

ment is not within limits, reduce the

tension on the flywheel housing at

taching 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, tighten the fly
wheel housing bolts to normal torque

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

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 Vsa 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 flywheel housing and

then install the oversize dowel pins in

the engine block. Complete the as

sembly in the usual way.
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4340-A

lib. 13-Speed Conventional Drive Transmission

TROUBLE SHOOTING

Always check the possibility that

trouble may exist in the clutch, drive

shaft, U-joints, or rear axle before

removing the transmission from the

car for inspection.

TROUBLE SYMPTOMS AND POSSIBLE CAUSES

TRANSMISSION

IS NOISY

Excessive noise may be caused by
misalignment due to loose mounting

bolts, flywheel housing misalignment,

dirt or metal chips in the lubricant, or

not enough lubricant in the trans

mission.

Tighten loose mounting bolts and

nuts to the specified torque. Check

the condition and the level of the

lubricant. Drain and refill, if neces

sary, or add lubricant if the level is

low.

Transmission noise may be caused

by worn or damaged parts. Replace

the parts as required to correct the

noise, or overhaul the transmission

assembly.

(CONTINUED ON NEXT PAGE)
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TROUBLE SYMPTOMS AND POSSIBLE CAUSES (Cont.)

TRANSMISSION

SHIRS HARD

Check the transmission and/or parts. Replace or repair all worn or

clutch linkage adjustment, and adjust damaged parts.

or repair if necessary.
Hard shiftinS m^ be caused ^

improper lubricant in the transmis-

Inspect the transmission linkage
sjon orain ancj rgfij^ jf necessary,

for binding caused by bent or worn with the correct type of lubricant.

TRANSMISSION JUMPS

OUT OF GEAR

Improper shifting may cause the caused by wear in the shift forks,

transmission to jump out of gear. Be sliding gear fork grooves, thrust
wash-

sure the gears are completely engaged ers, output shaft or countershaft
bear-

before releasing the clutch pedal. ings, or clutch pilot bushing. Check

Check the transmission linkage for for misalignment or excessive clear-

worn and bent parts, and check the ance between the sliding gear and the

adjustment. output shaft.

Check the flywheel housing align- Check the operation of the gear

ment, and tighten any loose mounting shift housing assembly, and replace

bolts. any broken or damaged parts.

Check for excessive end play

TRANSMISSION LEAKS

Fluid leaks may be caused by over- may allow the lubricant to escape be-

filling the transmission or by using a tween the housing and the transmis-

lubricant that foams and expands sion case. Tighten the screws if they
while the car is in operation. Check are loose.

the lubricant, and drain and refill with Check the condition of the bearing
the correct type of lubricant if neces- retainers and gaskets, and replace any
sary. that are worn or damaged.
Loose gear shift housing cap screws Check the transmission vent.

TRANSMISSION OVERHAUL

TRANSMISSION REMOVAL

1. Drain the transmission.

2. Disconnect the drive shaft at

the rear U-joint, disconnect the park

ing brake adjusting rod, and discon

nect the parking brake cables from

the equalizer.

3. Disconnect the exhaust inlet

assembly at the manifolds and at the

couplings. Remove the exhaust inlet

assembly.

4. Remove the 2 bolts that secure

the transmission to the engine rear

support.

5. Position a transmission jack,

and raise the transmission enough to

eliminate all weight on the cross

member.

6. Remove the cross member at

taching bolts, and move the cross

member out of the way of transmis

sion removal.

7. Disconnect the speedometer

cable bracket, and disconnect the

cable at the transmission.

8. Disconnect the shift rods from

the shift levers, and remove the rods.

9. Remove the bolts that attach

the transmission to the flywheel hous

ing, and remove the transmission.

TRANSMISSION DISASSEMBLY

1. Mount the transmission in a

holding fixture.

2. Remove the gear shift housing
and destroy the gasket.

3. Remove the input shaft bearing
retainer.

4. Remove the snap ring and the

spacer washer from the input shaft,
and remove the snap ring from the

input shaft bearing (Fig. 2).

5. Remove the bolts that hold the

extension housing on the transmission

case, and pull the housing toward the

rear of the transmission. Pull the

input shaft forward, being careful not
to lose any of the pilot bearing rollers.

6. Slide the synchronizer sleeve

forward, tilt the case and the output

shaft so that the output shaft gears

clear the countershaft gears, and re

move the output shaft (with the ex

tension housing).

7. Remove the input shaft and

bearing through the gear shift open

ing, and remove the rollers from the

input shaft.

8. Using the pilot tool shown in

Fig. 3, drive out the countershaft. As

the front end of the shaft clears the

rear of the case, the cluster gear will

drop to the bottom of the case. Take

the gear out of the case, and remove

the spacer washers, bearings, and

thrust washers. Remove the Wood

ruff key from the shaft.

9. Using a brass drift, drive out the
idler gear shaft, and remove the

Woodruff key.

10. Remove the snap ring that

holds the synchronizer on the output

shaft, and remove the synchronizer,

the blocking rings, the intermediate

gear, and the low and reverse gear.

Disassemble the synchronizer.

11. Remove the snap ring that

holds the output shaft bearing in the

extension housing, and remove the

output shaft from the extension hous

ing.

12. Remove the speedometer gear

rear snap ring, and remove the gear

and the ball. Remove the speedometer

gear front snap ring.

13. If the extension housing bush

ing (Fig. 2) is worn or damaged, re
move it, using the tool shown in Fig.

4. If the seal only is to be removed,
use the tool shown in Fig. 5. The
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GASKET VENT

THRUST WASHERS

THRUST WASHER

ROLLERS

IDLER GEAR SHAFT

SPACERS

IDLER GEAR

Hu. L3-Speed Conventional Drive Transmission Disassembled

4341 -A

Tool-T57L-7111-A

FIG. 3Countershaft Removal

bushing should be installed only

when the output shaft is in the

housing.

COUNTERSHAFT

EXTENSION HOUSING

FIG. 4Oil Seal and Bushing Removal

3106-B

14. If, after cleaning and inspec

tion, it is determined that the output

shaft bearing should be replaced, re

move the bearing with the tool shown

in Fig. 6.

15. If the input shaft bearing is to

be replaced, use the tools shown in

Fig. 7. If a baffle is used with this

bearing, the baffle spins with the shaft.

It must be installed with the dished

side away from the bearing so that

the baffle does not rub the outer race

of the bearing.
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EXTENSION

HOUSING

'SEAL ASSEMBLY

FIG. 5Oil Seal Remova

4332-A

REMOVAL INSTALLATION

4335-A

FIG. 6Output Shaft Bearing Removal and

Installation

LOW AND REVERSE SHIFTER FORK

CAM AND SHAFT

REMOVAL INSTALLATION

3024-A

SHIFT HOUSING

FIG. 7Input Shaft Bearing Removal and

Installation

GEAR SHIFT HOUSING

INSPECTION AND

DISASSEMBLY

The gear shift housing does not

need to be disassembled for inspec

tion of the housing parts (Fig. 8).

Check the condition of the shift lev

ers and forks. If there is any binding
or possibility of shifting into two

gears at once when the lever is op

erated, disassemble the housing as

follows:

1. Remove the shift levers from

the cam and shaft assemblies.

2. Remove the cam retaining pins

and pull the shifter fork and cams

out of the gear shift housing. With the

cams removed, the interlock balls,

retainer, and spring will fall out of

the gear shift housing.

3. Pull the shifter forks out of the

cams, and remove the seal rings from

the cams.

INTERMEDIATE

AND HIGH

SHIFTER FORK

CAM AND SHAFT

SHIFT LEVER

SPRING

SHIFT LEVER

SHIFT ROD

CONNECTING ROD
J3*&

4342-A

FIG. 8-Gear Shift Housing

TRANSMISSION CLEANING

AND INSPECTION

CLEANING

1. After the transmission has been

disassembled, soak the parts (except

the bearings) in a cleaning solvent

until all the old lubricant is dissolved

or loosened. Brush or scrape all for

eign matter from the parts. Do not

damage any of the parts with the

scraper.

2. Blow compressed air on the

parts or wipe them until they are

thoroughly dry.

3. To clean the bearings, rotate the

bearings in the solvent until all old

lubricant is removed. Dry the bear

ings with compressed air, but do not

spin them. Slowly turn the bearings

by hand and direct the air at right

angles to the assemblies.
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Bearing Retainer ToolT57L-7111-A

riflf*B3*j ROLLER BEARINGS,

FLAT WASHERS BEARING SPACER

FIG. 9Countershaft Cluster Gear

FLAT WASHERS

3056-A

Tool TSOT-100-A

WOODRUFF

KEY

? JNTERSHAFT

4338-A

FIG. 10Woodruff Key Installation in Countershaft

4339-8

FIG. 11 Input Shaft Seal Removal

When the bearings are dry, lubri

cate them thoroughly with transmis

sion lubricant, and cover them with a

clean, lint-free cloth until ready for

use.

INSPECTION

Inspect all transmission parts be

fore assembly to determine if they

should be replaced.

Inspect the case for cracks, worn

or damaged bearing bores, damaged

threads or other damage. If any of

these conditions are present, replace

the case.

TOOL PILOTS IN THIS DIAMETER

ff

ToolT57P-77047-A

3023-A

FIG. 12Input Shaft Seal Installati on

Inspect the front face of the case,

and file or grind off any minor nicks

or burrs that could cause misalign

ment of the transmission with the

flywheel housing.

The transmission vent must be

open.

Check the operation and condition

of the shift levers, forks, and inter

lock. If binding occurs when the

levers are operated, disassemble the

housing assembly, and replace the

faulty parts.

Examine the bearing assemblies

for cracked races. Check the races

for roughness. Inspect the balls and

rollers for looseness, wear, end play,

or other damage. Check the bearings
for looseness in the bores. If any of

these conditions are present, replace

the bearings.

Replace the cluster gear if the gear

teeth are chipped or badly worn. Re

place the countershaft if the shaft is

bent, grooved, or has badly worn

bearing surfaces.
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Check the end play between the

cluster gear and the thrust washers of

the transmission case. If the end play

is not between 0.004-0.018 inch, re

place the thrust washer.

Replace the reverse idler gear if

the gear is badly worn or if the gear

teeth are chipped or burred. Replace

the reverse idler gear shaft if it is

excessively worn or scored.

If the bushing in the reverse idler

gear is worn or damaged, replace the

gear and bushing assembly. The bush

ing is not serviced separately.

Replace the input shaft if it is worn

or damaged, or if the gear teeth are

chipped or worn. If the pilot roller

bearing bore is rough, replace the

shaft and rollers.

Replace the intermediate gear and

the low and reverse sliding gear if

they are chipped, burred or badly
worn.

Check the intermediate to high

sleeve for free movement on its hub.

Check the sleeve for wear at the

spline teeth ends.

Check the blocking rings for wear

on the grooves and teeth.

If the transmission jumps out of

low gear, check the fit of the low and

reverse sliding gear on the output

shaft splines. Replace the gear on the

output shaft if the outside diameter

fit of the helical splines is excessive.

Replace the speedometer driving
gear if the gear teeth are worn or

broken. Be sure to install the correct

size replacement gear.

Replace the output shaft if the

splines are worn.

Inspect the bushing and seal in the

extension housing.

GEAR SHIFT HOUSING

ASSEMBLY

To assemble the gear shift housing
follow this procedure:

1. Install new seal rings in the

grooves in the shifter cams.

2. Place one cam assembly in

position in the gear shift housing and

install the retaining pin.

3. Assemble the interlock spring

and balls in the interlock and install

the interlock assembly in the gear

shift housing.

4. Place the other cam assembly

in position and install the retaining

pin.

5. Install the gear shift levers on

the cams and position the shifter

forks in the cams.

6. Place a new gear shift housing
gasket on the transmission case and

retain in place with gasket sealer.

7. Shift the high and intermediate

sleeve and the low and reverse sliding

gear to their neutral positions. Shift

the shifter forks into their neutral

positions.

8. Install the gear shift housing on

the case. Torque the bolts to 15-20

foot-pounds.

9. Check the transmission opera

tion in all gear positions.

TRANSMISSION ASSEMBLY

1. If the output shaft bearing was

removed, install a new bearing, using
the tool shown in Fig. 6.

2. Install the speedometer gear

front snap ring, and position the gear

and ball, holding them in place with

Lubriplate or a similar lubricant. In

stall the retaining snap ring.

3. Tap the output shaft and bear

ing into the extension housing, and

install the snap ring that holds the

shaft in the housing.

4. Coat the output shaft with

transmission lubricant, and position

the low and reverse gear (shift fork

groove to the front) on the shaft.

Position the intermediate gear on the

shaft, with the synchronizer teeth and

the taper toward the front.

5. Assemble the synchronizer by
placing a spring at each end of the

hub, with the ends of the springs be

tween the same two inserts. Position

the inserts in the hub grooves, and

slide the sleeve (with the shift fork

groove to the rear) onto the hub.

6. Slide the synchronizer (with the

shoulder of the hub forward) onto

the shaft, and install the snap ring.

Use a snap ring that allows 0.003-

0.012 inch clearance between the rear

side of the ring and the synchronizer

hub when the hub is forced as far

back as possible.

7. Position the pilot tool (Fig. 3)

in the countershaft cluster gear, and

slide the spacer onto the tool. Place

a set of 20 rollers in each end of the

countershaft gear. Slide a spacer

washer onto the tool, and place

another set of 20 rollers in each end

of the gear. Install a spacer washer on

each end of the tool, and hold the

rollers in place with Lubriplate or a

similar lubricant (Fig. 9).

8. Coat the countershaft gear front

washer with heavy lubricant, and

position it in the front end of the

transmission case, with the washer

tab in its slot.

9. Coat the countershaft rear inner

thrust washer with heavy lubricant,

and position the washer in the gear

pocket.

10. Carefully position the cluster

gear assembly in the transmission

case, being careful not to dislodge

the thrust washers. The countershaft

rear outer thrust washer must be kept

in position with its tab upward.

11. Start the countershaft into the

rear bore. Center the gear and the

thrust washers, and continue to slide

the shaft into the gear. As the shaft

is pushed forward, it will drive out

the pilot tool through the front of the

case. Before the rear end of the shaft

enters the case, place the Woodruff

key in its slot, making sure the key
lines up with the keyway in the case.

Drive the shaft the rest of the way

in until it is flush with, or slightly

inside, the machined rear surface of

the case (Fig. 10).

12. Position the reverse idler gear

in the transmission case, with the

large shoulder to the rear, and install

the gear shaft, as in step 11.

13. If the input shaft seal is to be

replaced, use the tools shown in Figs.

11 and 12.

14. Position the pilot rollers in the

input shaft, and install the shaft and

bearing in the case. Install the bear

ing retainer, using a new gasket and

lining up the oil drain in the retainer

with the hole in the case. Torque the

retainer bolts to 10-13 foot-pounds.

15. After positioning a new gasket

on the extension housing flange, posi

tion the output shaft and the exten

sion housing through the rear of the

transmission case. Install the exten

sion housing bolts, and torque them

to 28-38 foot-pounds.

16. If installation of the extension

housing bushing and/or the seal is

necessary, use the tools shown in Figs.

13 and 14.

TRANSMISSION INSTALLATION

1. Position the transmission in the

car, and install the bolts that attach

the transmission to the flywheel hous

ing. Torque the bolts to 40-50 foot

pounds.

2. Install the shift rods, and con

nect the speedometer cable to the
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Tool-TS7P-7697-B

REAR OIL SEAL

Tool-T57L-7657-A

BUSHING

EXTENSION HOUSING

FIG. 13Bushing Installation

transmission. Install the speedometer

cable bracket.

3. Install the cross member and

the engine rear support. Torque the

cross member bolts to 20-25 foot-

3107-8

EXTENSION HOUSING

FIG. 14-Seal Installation

3108-8

pounds, and the rear support bolts to

25-30 foot-pounds.

4. Install the exhaust inlet assem

bly, and torque the nuts and bolts to

20-25 foot-pounds.

5. Connect the parking brake

cables, the parking brake adjusting

rod, and the drive shaft.

6. Fill the transmission, and adjust

the shift rods.

GEAR SHIFT LINKAGE ADJUSTMENT

If shifting gears becomes difficult,
the gear shift linkage should be ad

justed.

1. Place the gear shift lever in the

neutral position.

2. Remove the cotter pins and flat

washers from the connecting rod ad

justment sleeves, and pull the sleeves

out of the gear shift levers.

3. Rotate the sleeves either clock

wise or counterclockwise enough to

make the gearshift levers parallel

with each other when the sleeves are

connected to the levers.

4. Position the adjustment sleeves

in the gear shift levers, and install the

flat washers and new cotter pins.
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TROUBLE SHOOTING

'PULL-IN"

WINDING CONTACTS IGNITION GROUNDING CONTACTS

GOVERNOR WIRE

SOLENOID ENERGIZED-PAWL NOT ENGAGED

FIG. |Pawl Engagement Check

#14 Black. FUSE ACCELERATOR

PEDAL

3053-B

DISTRIBUTOR

IGNITION COIL
Orange 3047-B

FIG. 2Overdrive Electrical Control System

When trouble occurs in the over

drive unit, check the mechanical op

eration of the unit before checking

the operation of the overdrive elec

trical control system.

MECHANICAL CHECKS

OVERDRIVE CONTROL HANDLE

CLEARANCE CHECK

Check the clearance between the

overdrive control handle shank and

the support bracket on the instrument

panel. The clearance should be Va

inch.

OVERDRIVE CONTROL LEVER

POSITION CHECK

Raise the car and check the posi

tion of the overdrive control lever at

the overdrive unit housing. The lever

should rest firmly against its stop at

the rear. If the lever is not all the

way back, the overdrive shift rail may
be locking the pawl and preventing it

from engaging the balk ring gear.

With the engine stopped and the

clutch engaged, shift the transmission

to third or second gear and shift the

overdrive control lever to the auto

matic (rearward) position. The drive

shaft should then turn freely in a

clockwise direction (when viewed

from the front), but should lock up

when turned counterclockwise.

With the transmission remaining in

third or second gear, shift the over

drive control lever to the locked-out

(forward) position. The drive shaft

should lock up when turned either

clockwise or counterclockwise.

PAWL ENGAGEMENT CHECK

Check the mechanical engagement

of the pawl with the balk ring gear,

using the following procedure:

1. Turn on the ignition switch, and

raise the car.

2. Shift the overdrive control lever

to the locked-out (forward) position,
and shift the transmission to neutral.

3. Remove the cap from the over

drive solenoid.

4. Turn the drive shaft clockwise

and, at the same time, ground the

white governor wire with a jumper.

The solenoid will then become ener

gized, and the solenoid stem should

move in about Vs inch (Fig. 1). The

solenoid plunger should move in

about Vi inch.

5. Keep the solenoid energized,
and shift the transmission to third or

second gear to lock the transmission

output shaft against rotation. Shift
the overdrive control lever to the
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automatic (rearward) position.

6. Turn the drive shaft clockwise,

and watch the movement of the sole

noid stem. At less than Va turn of the

drive shaft, the solenoid stem should

move in about Vs inch, indicating
that the pawl has engaged the balk

ring gear. This engagement will lock

the drive shaft against rotation in

both directions.

If the pawl does not engage the

balk ring gear, replace the solenoid

and repeat the test. If the pawl still

does not engage, remove the over

drive unit from the car for inspection

and repair.

ELECTRICAL CHECKS

GOVERNOR CIRCUIT CHECK

1. Turn the ignition switch on and

off, and listen for the relay or sole

noid to click. If either clicks as soon

as the ignition switch is turned on,

the governor circuit (Fig. 2) is

grounded or the relay is defective.

2. To determine which condition

is present, remove the wire from the

TH-SW terminal or the relay and

turn on the ignition switch. If the

relay clicks, the relay is defective. If

it does not click, the governor circuit

is grounded.

3. To check the governor opera

tion when the relay does not click as

the ignition switch is turned on, dis

connect the wire at the TH-SW ter

minal.

4. Raise the rear wheels off the

floor.

5. Connect a test lamp between the

battery and the wire removed from

the TH-SW terminal.

6. Start the engine and, with the

transmission in third, bring the speed

ometer reading up through 28 mph.

The lamp should light at or about

this speed.

7. Throttle the engine down

through 22 mph and at or about this

speed the lamp should go out. If the

lamp lights and goes out at or about

these speeds, the governor and gov

ernor circuit are working properly.

If the lamp does not light at any time,
replace the wire at the TH-SW ter

minal.

8. Turn the ignition switch on and

raise the car. Disconnect the yellow

wire from the white wire at the con

nector.

9. Ground the white wire on the

transmission case. If the relay and

solenoid click, the governor circuit is

working properly from the TH-SW

terminal to the connector (Fig. 2),
and the trouble is in the yellow wire

or the governor. If the relay and sole

noid do not click when the white wire

is grounded, the trouble is between

the TH-SW terminal and the con

nector (Fig. 2).

SOLENOID CIRCUIT CHECK

1. With the engine stopped and

the ignition switch on, ground the

TH-SW terminal on the relay. If the

relay and solenoid click as the ground

is made and broken, the solenoid cir

cuit is working properly. If the relay

does not click as the TH-SW terminal

is grounded, check the relay IGN

terminal with a test lamp.

2. With the ignition switch on, the

test lamp should light when it is con

nected between the IGN terminal on

the relay and at a ground. If it does

not, the trouble is between the igni

tion switch and the IGN terminal.

3. Connect the test lamp at the

other end of the fuse and at a

ground. If the lamp lighted at the

IGN end and not at the other, re

place the fuse. Sometimes the fuse

will
''open"

under the fuse end caps

where the
"open"

cannot be seen.

4. With current at both ends of

the fuse, connect the test lamp be

tween the solenoid terminal and at

a ground. Ground the TH-SW ter

minal. The lamp should light. If it

does not, replace the relay.

5. With the relay working prop

erly, the solenoid should click when

the TH-SW terminal is grounded. If

it does not, connect a jumper from

the SOLENOID terminal to the short

blue wire separated from its connec

tor near the solenoid. If the solenoid

doesn't click when the relay closes

with the jumper wire connected, re

place the solenoid. If it does click,

replace the wire from the SOLE

NOID relay terminal to the connec

tor.

INTERRUPTER CIRCUIT CHECK

If the interruptor circuit does not

ground the engine ignition momen

tarily when the driver depresses the

accelerator pedal to the floor, the

overdrive unit cannot shift from over

drive to direct.

1. The first check of the ignition

interruptor circuit is at the ignition

coil. The white wire with a red band,

which runs from the ignition coil to

the kickdown switch, must be con

nected to the DIST terminal on the

coil. Sometimes this wire is improp

erly connected to the BAT terminal

during ignition work.

2. Raise the car and pull the blue

wire with an orange band (Fig. 2)

from its connector near the solenoid,

and ground it to the transmission case

with a jumper.

3. With the engine running at fast

idle, push the kickdown switch stem

down until it bottoms. When the stem

bottoms, the engine should stop. If it

doesn't stop, the circuit is open be

tween the DIST terminal and the

connector.

4. To check the ignition ground

ing contacts inside the solenoid, dis

connect the jumper and remove the

solenoid from the overdrive unit.

5. Attach the solenoid to the

adapter so that the stem can extend

fully when the solenoid is energized.

6. Connect both solenoid wires at

their connectors.

7. Ground the governor wire with

a jumper.

8. With the engine running at fast

idle, press down on the kickdown

switch stem until it bottoms. The en

gine should stop. If it doesn't, replace

the solenoid.

OPERATION

The overdrive transmission (Fig.

3) consists of a 3-speed transmission

with an electrically-controlled
2-

speed overdrive unit attached to an

adapter on the rear end of the trans

mission case.

MECHANICAL OPERATION

DIRECT, FREE-WHEELING DRIVE

When the control handle is pushed

in, the drive through the overdrive

unit from start to speeds at about 28

mph is direct (1.0:1) and free

wheeling.

The power flow is from the trans

mission output shaft, through the

overrunning clutch (free-wheel unit)

to the overdrive main shaft (Fig. 4).
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Operation
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FIG. 6Power FlowOverdrive Ratio

3039-A

FIG. 7Power FlowLocked-Out Drive Ratio

This drive is said to be free-wheel

ing, because the overrunning clutch

permits the transmission output shaft

to drive the overdrive main shaft,

but it does not permit the drive to

reverse.

The driving action of the clutch

rollers while the transmission output

shaft is driving the overdrive main

shaft is shown in Fig. 5. The clutch

cam rotation has moved the rollers

higher on the cam surfaces and

wedged them against the outer race.

This permits the cam, which is splined

to the transmission output shaft, to

drive the clutch outer race, which is

splined to the overdrive output shaft.

The overrunning action of the

clutch rollers when the overdrive

main shaft tries to drive the transmis

sion output shaft is shown in Fig. 5.

The outer race turns faster than the

clutch cam. This moves the rollers

lower on the cam surfaces and away

from the outer race, unwedging the

roller and permitting the outer race

to overrun the clutch cam.
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ENGINE DRIVING COASTING

FIG. 8Balk Ring Positions

3045-B

In a free-wheeling drive, the en

gine can drive the rear wheels, but

the rear wheels cannot drive the en

gine.

In direct, free-wheeling drive, the

planetary gearing is in neutral, be

cause the sun gear can run free. It can

rotate clockwise (from the front),

counterclockwise, or stand still, de

pending on the relative speeds of the

planet carrier (transmission output

shaft), and the internal ring gear

(overdrive main shaft). At a 0.70:1

ratio, the sun gear will stand still. At

a higher ratio, the sun gear will turn

clockwise (from the front). At a

lower ratio than 0.70:1, it will turn

counterclockwise.

OVERDRIVE

To shift the overdrive unit from

direct (1.0:1) to overdrive (0.70:1)

the sun gear is held against rotation

(Fig. 6). This is accomplished by en

gaging a pawl in the balk ring gear

which is splined to the sun gear.

In overdrive (Fig. 6) the power

flow is from the transmission output

shaft to the planet carrier splined to

it, through the planet gears and then

to the sun gear. With the sun gear

held against rotation, the planet gears

are forced to "walk
around"

the sun

gear and drive the internal ring gear.

The transmission output shaft will

then drive the overdrive main shaft

at a ratio of 0.70:1.

In overdrive, the overrunning

clutch is uncoupled because the outer

race (overdrive main shaft) is turn

ing faster than the clutch cam (trans

mission output shaft). Overdrive is a

two-way drive; the engine can drive

the rear wheels and the rear wheels

can drive the engine.

To shift from overdrive back to

direct, the pawl is disengaged from

the balk ring gear, permitting the sun

gear to run free. The overdrive gear

ing is now in neutral. As soon as the

speed of the transmission output shaft

comes up to the speed of the over

drive main shaft, the overrunning

clutch automatically locks up and

direct drive is restored.

LOCKED-OUT DRIVE

When the control handle is pulled

out, the automatic two-speed over

drive unit cannot function at any car

speed. This lockout is accomplished

inside the overdrive unit by the shift

rail moving the sun gear into engage

ment with the lock-up teeth on the

planet carrier (Fig. 7).

When the sun gear is locked to the

planet carrier, the planetary gearing

is locked with one mechanical unit;

the transmission output shaft is locked

to the overdrive main shaft. This

lock-up is necessary in reverse, be

cause the transmission output shaft

reverses its rotation and therefore

cannot drive the overdrive main

shaft through the overrunning (one

way) clutch. The lock-up in reverse

is accomplished by the low and re

verse position. This locked-up drive is

also necessary when the car is pushed

to start the engine, since the over

running clutch will not transmit

power from the overdrive main shaft

to the transmission output shaft.

ELECTRICAL SYSTEM

The overdrive electrical system,

which engages and disengages the

pawl, consists of a relay, a manual

kickdown switch, a solenoid, a centri

fugal governor, and the circuit wiring.

There are three separate circuits

(Fig. 2) in the electrical system: a

governor circuit which opens and

closes the relay, a solenoid circuit

which supplies current through the

relay to energize the solenoid,
and an

ignition interrupter circuit, which

momentarily grounds the engine
igni

tion for full-throttle downshift (kick-

down).

PAWL ENGAGEMENT

The electrical system does not op

erate until car speed reaches about 28

mph. At this speed, the governor con

tacts close, permitting current to flow

from the battery through the relay to

the solenoid. There are two coils in

the solenoid, usually referred to as

the
"pull-in"

and
"hold-in"

coils. The

pull-in coil is energized only while

the solenoid plunger is being pulled

in. As soon as the plunger is in, a set

of points inside the solenoid opens

the pull-in circuit.

As the plunger is pulled in, an en

gaging spring and a return spring

are engaged.

Under pressure from the pawl en

gaging spring, the pawl is pushed in

until it strikes the balk ring.

The usual position of the balk ring

when the solenoid engaging spring

pushes the pawl against it is shown in

the left-hand view of Fig. 8. When the

transmission output shaft is driving
the overdrive main shaft through

the overrunning clutch, all elements

of the planetary gearing are revolving
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BALK RING GEAR SUN GEAR

SOLENOID STEM PAWL

FIG. 9Pawl Engaged in Balk Ring Gear

3046-A

as a unit, and in a counterclockwise

(from the rear) direction. This rotates

the balk ring against the pawl.

When the driver releases the throt

tle, the overdrive main shaft over

runs the transmission output shaft.

When this overrun exceeds the ratio

of 1 :0.70, the sun gear and balk ring

is reversed, releasing the pawl to en

gage the balk ring gear (Fig. 9).

The position of the balk ring,

should the solenoid be energized

when the car is coasting (engine

idling) up through 28 mph, is shown

in the right-hand view of Fig. 8.

Under this condition the sun gear

will be rotating clockwise (from the

rear) and the pawl will be blocked.

The pawl engages when the engine

speeds up, and brings the transmis

sion output shaft up through the

0.70:1 ratio with the overdrive main

shaft. This action will cause the sun

gear to reverse its clockwise (from

the rear) rotation and release the

pawl to engage the balk ring gear

(Fig. 9).

PAWL DISENGAGEMENT

The pawl disengages under two

conditions. First, when the car speed

drops below about 22 mph, the gov

ernor opens the circuit through the

relay and de-energizes the solenoid,

permitting the return spring to pull

out the pawl. Second, the driver may

shift the overdrive back to direct

drive at any road speed, by pressing

the accelerator pedal to the floor so

that it depresses the kickdown switch

stem.

When this happens, the kickdown

switch opens the governor circuit

through the relay, and de-energizes

the solenoid, permitting the return

spring to try to pull out the pawl.

Also, it closes the interrupter cir

cuit and grounds the ignition long
enough for the return spring to pull

out the pawl.

Normal ignition is restored as soon

as the pawl comes out, and the sole

noid stem opens the ignition ground

ing contacts. The actual time of igni

tion interruption is equal to that re

quired for one revolution of the

crankshaft.

OVERHAUL

REMOVAL

The overdrive unit cannot be re

moved from the car as a separate

assembly. Remove the transmission

and overdrive as a unit, and then re

move the overdrive unit from the

transmission.

To remove the overdrive transmis

sion follow the same procedure as

that for the 3-speed Conventional

Drive transmission plus the follow

ing:

1. Disconnect the solenoid and

governor wires at the connectors near

the solenoid.

2. Remove the overdrive wiring

harness from its clip on the trans

mission.

3. Disconnect the overdrive con

trol cable.
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ADAPTER

INSERT

301 8-B

FIG. 11Overdrive Adapter and Transm

Output Shaft Removal

ission

ETCHED MARK

3051 -A

FIG. 13Synchronizer Assembly

ToolT57L-7111 -A

FIG. 12Countershaft Removal

DISASSEMBLY

1. Mount the transmission on the

bench fixture. Drain the transmission

and overdrive.

2. After removing the bolts that

secure the gear shift housing to the

transmission case, remove the hous

ing and shifter forks. Discard the

gasket.

3. With a sharp punch, pierce and

remove the snap ring hole cover in

the extension housing (Fig. 10).

4. From the bottom, drive out the

overdrive manual control shaft lock

pin. Pull the manual control lever

and shaft out as far as it will go.

5. Remove the overdrive housing

attaching bolts.

6. Insert snap ring pliers in the

overdrive housing snap ring hole, and

spread the snap ring that retains the

main shaft bearing.

7. Remove the overdrive housing.

To free the output shaft bearing from

COUNTERSHAFT

301 9-B

the housing, it may be necessary to

tap on the shaft with a soft-faced

hammer.

8. Remove the overdrive main

shaft from the assembly. Catch any

of the clutch rollers that drop out.

Remove the rest of the rollers.

9. After removing the snap ring

from the end of the transmission out

put shaft, remove the overrunning

clutch and planet carrier. Remove the

snap ring at the rear of the sun gear.

10. Remove the sun gear and the

shift rail and fork assembly together.

11. Remove the snap ring that re

tains the plate and trough assembly in

the adapter. The plate and trough,

balk ring gear, and pawl can then be

removed.

12. Remove the input shaft bear

ing retainer and gasket. Discard the

gasket.

13. If the input shaft seal is to be

replaced, use the tools which are used

for the 3-speed Conventional Drive

transmission (Figs. 11 and 12, Part

3-2).

14. Tap the input shaft forward

as far as it will go.

15. Remove the overdrive adapter

and transmission output shaft assem

bly from the case (Fig. 11).

16. With a drift, drive the counter

shaft from the front of the case and

toward the rear until the counter

shaft clears the front hole. Remove

the Woodruff key from the rear of the

countershaft as soon as the key clears
the case.

17. Push the countershaft through

the cluster gear with the bearing re

tainer tool (Fig. 12). Make sure the

cluster gear drops to the bottom of

the case. Remove the countershaft

from the case.

18. Remove the snap ring from

the input shaft bearing outer race.

With a soft-faced hammer, drive the
input shaft and bearing toward the

rear until the bearing clears the case.

19. Remove the input shaft and

bearing through the gear shift hous

ing opening.

20. Remove the cluster gear from
the case.
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FIG. 14Sun Gear and Shift Rail Installation

21. Drive the reverse idler shaft

out through the rear of the case.

Remove the Woodruff key from the

shaft as soon as it clears the case.

22. Remove the snap ring that re
tains the synchronizer assembly to the

transmission output shaft. Slide the

synchronizer, blocking ring, interme

diate gear, and low and reverse sliding

gear from the transmission output

shaft.

23. Remove the snap ring that re

tains the output shaft bearing in the

adapter. Tap the bearing and shaft

out of the adapter. Remove the oil

baffle from the adapter.

24. If the transmission output shaft

or overdrive output shaft bearings are

to be replaced, use the tools shown in

Fig. 6, Part 3-2.

25. The input shaft bearing should

be replaced with the tools shown in

Fig. 7, Part 3-2.

26. The synchronizer can be dis

assembled by sliding the high and in

termediate sleeve from the hub.

ASSEMBLY

Always use new gaskets and gasket

sealer during assembly. To provide

initial lubrication, apply a thin coat

ing of lubricant on all parts before

installation.

1. Place the bearing retainer tool

(Fig. 12) in the cluster gear. Slide

the spacer over the bearing retainer

tool. Install at each end of the cluster

gear a row of needle bearings, a flat

washer, a second row of needle bear

ings, and a second flat washer. Place

the thrust washers (front and rear)

on the cluster gear, and keep them in

place with heavy lubricant (Fig. 9,

Part 3-2).

2. Place the cluster gear assembly

in the case. The tab on the front thrust

washer must enter the slot cast in the

case. The tab on the steel washer at

the rear must be at the top.

3. Place the reverse idler gear in

position in the case, with chamfered

gear teeth ends toward the front. In

stall the reverse idler shaft andWood

ruff key.

4. Assemble the pilot rollers in the

input shaft. Install the input shaft and

bearing through the side of the case

and tap into place with a soft-faced

hammer. Install the snap ring on the

input shaft bearing outer race. Place

a new gasket on the bearing retainer

and install it.

5. Turn the transmission upside

down and work the cluster gear into

position. Start the countershaft from

the rear of the case, and push the

bearing retainer tool out the front.

Install theWoodruff key and drive the

countershaft until flush with the rear

face of the transmission case.

6. Slide the oil baffle onto the trans

mission output shaft, with the dished

side next to the bearing.

7. Install the transmission output

shaft and bearing in the overdrive

adapter. Install the selective-fit snap

ring which secures the bearing in the

adapter.

8. Install the low and reverse slid

ing gear on the output shaft, with the

shifter fork groove toward the front.

9. Install the intermediate and high

gear on the output shaft, with the

clutch teeth toward the front.

10. Assemble the synchronizer by

placing the three inserts in position.

Place a spring at each end of the hub,

and hook one spring end in an insert

(Fig. 13). Align the etched marks on

the sleeve and hub splines, and slide

the sleeve over the hub with the

shifter fork groove toward the rear.

11. Slide the synchronizer assem

bly onto the output shaft, with the

rear blocking ring in place, and in

stall the snap ring.

12. Place the pilot roller bearing
flat washer on the output shaft jour

nal, and retain with grease.

13. Place a new gasket on the front

side of the adapter and retain with

gasket sealer.

14. Install the output shaft assem

bly and adapter in the case (Fig. 11).

Secure the adapter in place with a

bolt.

15. Place the balk ring assembly in

the adapter with the balk ring side

out.

16. Install the pawl with the ma

chined recess in line with the shift rail

hole, and then install the plate and

trough assembly. Install the snap ring.

17. Install the overdrive shift rail

and fork assembly and sun gear at the

same time (Fig. 14). Install the snap

ring in the transmission output shaft

groove at the rear of the sun gear.

18. Slide the planet carrier and

clutch cam onto the output shaft, and

install the snap ring.

19. Install the clutch rollers and

hold in place with a strong rubber

band. Slide the overdrive main shaft

carefully over the clutch rollers.

20. Align the overdrive shift rail

spring with the holes in the housing.

21. Place a new gasket (Fig. 10)
on the adapter and hold it there with

gasket sealer.

22. Install the overdrive housing
over the main shaft and shift rail, and

start the bolts. Install the overdrive

main shaft bearing snap ring. Install a
new cover.

23. Tighten the overdrive housing
attaching bolts.
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24. Engage the overdrive control

shaft and lever by pushing it inward.

Install the retaining pin.

25. If replacement of the overdrive

housing bushing and/or seal is neces

sary, use the tools shown in the fol

lowing illustrations:

Seal and bushing removalFig. 4,
Part 3-2.

Bushing installationFig. 13, Part

3-2.

Seal removal Fig. 5, Part 3-2.

Seal installation Fig. 14, Part 3-2.

26. With the cap drain hole at the

bottom, rotate the solenoid Va turn

from normal position, so that the
half-

ball on the solenoid stem can engage

the pawl. Install the two cap screws.

27. Install the drain plugs in the

transmission case and overdrive

housing.

INSTALLATION

To install the overdrive transmis

sion, follow the same procedure as

that for the 3-speed Conventional

Drive transmission plus the follow

ing:

1. Connect the overdrive control

cable so that there is V^-inch clear

ance between the handle shank and

dash bracket when the lever at the

overdrive housing is against its rear

stop.

2. Connect the solenoid and gov

ernor wires, and replace the overdrive

wiring harness in its clip.
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PART

3-4 SPECIFICATIONS

Clutch Adjustments

Inches

Clutch Pedal Free Travel VA 1%

Clutch Pedal Total Travel m 67/8

Depth of Release Lever Groove 0.050 - 0.070

Maximum Variation of Finger Height 0.031

Clutch Adjustments (Continued)
Inches

Maximum Indicator Reading of Flywheel Housing
Bore to Engine Concentricity 0.010

Maximum Indicator Reading of Flywheel Housing
Mounting Face to Engine Alignment 0.007

Clutch Identification

Engine

Pressure Plate Disc

Diameter

(inches)

Number of

Springs Spring Color

Number of

Springs Spring Color

352 V-8 11 9 Pea Green 12 Blue

Transmission Gear Ratios

Engine

1st Gear 2nd Gear 3rd Gear Reverse Gear 4th Gear

Conventional

Drive Overdrive

Conventional

Drive Overdrive

Conventional

Drive Overdrive

Conventional

Drive Overdrive Overdrive

352 V-8 2.49 2.49 1.59 1.59 1.00 1.00 3.15 3.15 0.72

Lubricant Refill Capacities

Pints

(Approximate)

Conventional Drive 3

Overdrive 4

Transmission Adjustments

Inches

Cam Ramp to Interlock Shift Sleeve Clearance 0.001 - 0.007

Cluster Gear End Play 0.004 - 0.018

Torque Specifications

Foot

Pounds

Clutch Cover to Flywheel Bolts 12-15

Flywheel Housing Bolts 40-50

Clutch Pressure Plate and Disc Retaining Bolts 23-28

Flywheel Housing Cover Bolts 17-20

Extension Housing Bolts 28-38
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Two Cruise-O-Matic transmissions

are used on the 1959 Thunderbird.

The transmissions are identified by

a part number and a serial number

prefix on the transmission serial

number plate.

The transmission used with the

352 V-8 engine has a PBL-7003-V

part number and a 256-serial number

prefix. Serial numbers on both

transmissions begin at 10,001.

The transmission used with the

430 V-8 engine has a PBB-7003-M

part number and a 260-serial number

prefix.

The two transmissions are iden

tical in torque converter, control

valve body, clutch, servo, and plan

etary gear operation. They differ in

size and, in some cases, in construc

tion. The service procedures given

here apply to both transmissions

unless otherwise noted. In the text

the transmissions are referred to as

the PBL and the PBB.

TORQUE CONVERTER

The hydraulic torque converter

(Fig. 2) consists of an impeller

(pump), a turbine, and a stator. All

these parts are enclosed in a welded

steel housing which is completely

filled with transmission fluid when

the converter is rotating.

The impeller, which has curved

blades integrally mounted around the

inside of the housing, is driven by
the engine crankshaft.

The turbine is similar to the im

peller except that its blades are curved

in a direction opposite to that of the

impeller blades.

The stator is attached to a sup

port on the transmission case by a

one-way clutch which lets the stator

rotate only in the same direction as

the impeller.

TURBINE

The fluid in the torque converter

flows from the impeller to the tur

bine, through the stator, and back to

the impeller. This flow produces a

maximum torque increase of about

2 to 1 when the turbine is stalled.

When enough torque is developed by
the engine and impeller, the turbine

begins to rotate, turning the turbine

shaft.

The converter torque multiplica

tion gradually tapers off as turbine

speed approaches impeller speed, and

it becomes 1 to 1 when the turbine

is being driven at 9/10 impeller

HOUSING

IMPELLER (PUMP)

STATOR

ENGINE

CRANKSHAFT

INPUT

(TURBINE) SHAFT

speed. This phase is known as the

"coupling
point."

When the turbine is rotating at less

than 9/10 impeller speed, the con

verter is multiplying torque. The fluid

leaving the turbine blades strikes the

front face of the stator blades. These

blades are held stationary by the ac

tion of the one-way clutch as long as

the fluid is directed against the front

face of the blades.

When the turbine rotates faster

than 9/10 impeller speed the con

verter no longer multiplies torque.

3417-B

FIG. 2Cross-Section of Typical Hydraulic Torque

Converter

COOLER CONNECTIONS FLEX LINES 4310-A

FIG. 3Transmission Fluid Cooler Locatition
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44 GROUP 4 -CRUISE-O-MATIC TRANSMISSIONS

The fluid is directed against the back

face of the stator blades. As the one

way clutch permits the stator to ro

tate only in the direction of impeller

rotation, the stator begins to turn

with the impeller and turbine. The

converter now acts as an efficient

fluid coupling as long as the turbine

speed remains greater than 9/10 im

peller speed.

A constant flow of fluid into and

out of the converter is maintained.

Some of the fluid coming out of the

converter is forced through a cooler

located in the radiator tank (Fig. 3).

PLANETARY GEAR TRAIN, CLUTCHES, BANDS, AND SERVOS

The compound planetary gear train

transmits power from the torque con

verter turbine shaft to the transmis

sion output shaft. Hydraulic clutches

and servo-operated bands drive or

hold certain gears to provide the

various transmission output ratios.

PLANETARY GEAR TRAIN

The planetary gear train consists

of a primary sun gear, secondary sun

gear, primary and secondary pinions

which are held in a common carrier,

and an internal gear to which the

transmission output shaft is attached

(Fig. 4).

FRONT CLUTCH

The front clutch consists of a

drum, piston, disc spring, steel drive

plates, and bronze-faced driven plates

(Fig. 5). The drive plates are con

nected to the turbine shaft through

the front clutch drum. The driven

plates are connected to the primary

sun gear shaft.

The front clutch operates by fluid

pressure which moves the front clutch

piston against a disc spring. The

spring increases the
"apply"

force

through lever action to lock the mul

tiple disc clutch. When the clutch is

applied, the primary sun gear is

locked to the turbine shaft to drive

the primary sun gear. The primary

sun gear is driven in all forward

speeds. The piston is returned to the

release position by the disc spring

when the fluid pressure is removed

(Fig. 5).

In neutral, the front clutch drum

and steel plates are being driven while

the bronze plates are stationary. In

reverse, the clutch is not applied,

since the steel and bronze plates must

rotate in opposite directions.

REAR CLUTCH

The rear clutch (Fig. 5) has a

drum, piston, coil-type release spring,

bronze-faced drive plates, and steel

driven plates.

The rear clutch is operated by
fluid pressure against the rear clutch

piston. Movement of the piston com

presses the release spring and locks

the multiple-disc clutch. The rear

ONE-WAY CLUTCH

PRIMARY

SUN GEAR

CRANKSHAFT

FLYWHEEL

SECONDARY

PINIONS (3)

4319-1

FIG. 4Planetary Gear Train
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FRONT CLUTCH DRUM REAR CLUTCH DRUM PRIMARY

I J REAR
SUN GEAR

FRONT

CLUTCH

PISTON

FRONT BAND

RELEASE

SECONDARY

SUN GEAR

FLUID PRESSURE

DRIVE PLATES DRIVEN PLATES

FIG. 5Front and Rear Clutches

clutch drive plates are splined to the

front clutch drum and the driven

plates are connected to the rear clutch

drum and secondary sun gear. When

the rear clutch is applied (in the re

verse and third gear ratios) the sec

ondary sun gear is driven. The piston

is returned to the released position by
the rear clutch release spring (Fig. 5).

In neutral, the rear clutch bronze

plates are being driven while the steel

plates are free. In second gear, the

rear clutch bronze plates are driven,

but the steel plates are held station

ary. In first gear, the rear clutch

bronze plates are driven clockwise at

engine speed while the steel plates

are driven counterclockwise.

FRONT BAND AND SERVO

The front band, which encircles

the rear clutch drum, is made of steel

with a composition lining bonded to

the inside surface. One end of the

band is anchored to the transmission

case, and the other end is connected

to the front servo.

Fluid pressure moves the front

servo piston against the inner end of

the front servo actuating lever. Force

is transmitted through a strut between

the outer end of the lever and the

end of the band to tighten the front

band around the drum. Under cer

tain conditions, the servo is released

by directing fluid pressure to the op

posite side of the piston, assisted by

release spring force.

An accumulator piston in the front

FLUID

PRESSURE

3420-A

APPLY PISTON

CONTROL PRESSURE

34 13-A

FIG. 6Front Band and Servo

REAR BAND

ACTUATING

LEVER

ACCUMULATOR

PISTON

FIG. 7Rear Band and Servo

servo operates with the apply piston

to cushion band application. Fluid

pressure is exerted against both the

apply piston and the accumulator pis

ton at the same time. However, the

apply piston offers less resistance to

the pressure than the accumulator

piston, and rapidly moves out to start

band application (Fig. 6).

When the fluid pressure overcomes

the resistance of the accumulator pis

ton, this piston is forced to move

out. At this time, both pistons offer

equal resistance to the pressure, and

continue to move out together more

slowly to cushion final band appli

cation.

3414-B

REAR BAND AND SERVO

The rear band (Fig. 11) is of steel
and composition construction, and

fits around the planetary gear drum.

One end of the band contacts the end

of the band adjusting screw, and the

other end connects to the rear servo.

The rear band is applied by two

rear servo pistons (Fig. 7). The small

(fast-acting) piston, which is in direct

contact with the servo lever, is lo

cated inside the large piston.

Fluid pressure against the large

piston flows through a check valve to

work against the small piston, which

has low pressure resistance from the

spring force of the rear band and
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4-6 GROUP 4 -CRUISE-O-MATIC TRANSMISSIONS

whatever friction is in the servo lever

and band struts. At a very low apply
pressure and small volume of fluid

flow, the small piston moves out and

tightens the rear band on the pinion

carrier.

When the apply pressure builds up

to about 10 psi, the large piston

moves out against its return spring,

allowing the check valve to close.

When the check valve closes, the fluid

in the small piston is trapped, and the

apply force of the large piston is

added to that of the small piston.

With full band application, the

trapped fluid can bleed out through

an orifice, allowing the small piston to

bottom on the large piston.

POWER FLOWS

When certain combinations of

gears in the Cruise-O-Matic planetary
gear train are driven or held by the

clutches and bands, the flow of power

through the transmission provides

three forward-speed ratios and one

reverse ratio. Table 1 lists the ratios

obtained through these power flows.

POWER FLOWNEUTRAL

When the transmission is in neutral

(Fig. 8), none of the gear train mem

bers is held or driven, and no power

is transmitted to the output shaft.

POWER FLOWFIRST GEAR, L

In first gear when the selector lever

is at L, the primary sun gear is driven

and the pinion carrier is held by the

rear band (Fig. 9). Power is trans

mitted to the primary pinions, the

secondary pinions, and the internal

FRONT BAND

FRONT CLUTCH

CENTER SUPPORT ONE-WAY

CLUTCH

SECONDARY

PINIONS (3)

PRIMARY

PINIONS (3)

FIG. 8Power FlowNeutral

3407-A

FRONT CLUTCH

APPLIED

FRONT BAND

RELEASED

3411-A

FIG. 9Power FlowFirst Gear, L

FRONT CLUTCH

APPLIED

REAR BAND

RELEASED CARRIER

STATIONARY

ONE-WAY

CLUTCH

v ENGAGED

POWER FLOW

ROTATION

REAR CLUTCH

RELEASED

FRONT BAND

RELEASED

FIG. 10-Power Flow-First Gear, Dl

3408-A

FRONT CLUTCH

APPLIED

FRONT BAND

APPLIED

POWER FLOW

ROTATION

PINION CARRIER

OVERRUNNING

ONE-WAY CLUTCH

SECONDARY

SUN GEAR

REAR CLUTCH

RELEASED

REAR BAND

RELEASED

3409-A

FIG. 11Power FlowSecond Gear
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PART 4-1 -DESCRIPTION AND OPERATION 4-7

gear, driving the internal gear in the

same direction as the primary sun

gear. The secondary sun gear turns

free in the reverse direction and has

no effect on the gear train.

POWER FLOW

FIRST GEAR, Dl

In first gear at the Dl selector

lever position, the pinion carrier is

held against rotation by the one-way

clutch instead of by the rear band

(Fig. 10). First gear at Dl is the only

gear that uses the one-way clutch.

POWER FLOWSECOND GEAR

Second gear ratio is obtained by

driving the primary sun gear and

holding the secondary sun gear (Fig.

11). The primary pinions drive the

secondary pinions, causing them to

"walk"

around the secondary sun

gear and to carry the internal gear

and output shaft around with them.

TABLE 1Cruise-O-Matic Gear Ratios

Gear

Selector

Lever

Position

Clutch

Applied

Clutch

Applied

Gear Ratio : 1

PBL PBB

Neutral N None None

First Dl orL Front
Rear* 2.40 2.37

Second Dl or D2 Front Front 1.47 1.48

Third Dl or D2 Front and Rear None 1.00 1.00

Reverse R Rear Rear 2.00 1.84

'In first gearDl , the planet carrier is held against rotation by the one-way clutch.

POWER FLOWTHIRD GEAR

In third gear, the primary and sec

ondary sun gears are locked together

and driven as a unit (Fig. 12). There

fore, the pinions cannot rotate and

the entire planetary train revolves as

a unit, which causes the output shaft

to rotate at the same speed as the

turbine shaft.

POWER FLOWREVERSE

Reverse gear is obtained by driv

ing the secondary sun gear and hold

ing the pinion carrier (Fig. 13). The

secondary pinions drive the internal

gear in the reverse direction. The pri

mary sun gear and the primary pin

ions rotate freely and have no effect

on the gear train.

POWER FLOW-

PARK POSITION

When the selector lever is in the

P (park) position, the parking pawl

engages the external teeth on the in

ternal gear to lock the internal gear

and output shaft to the case. This

locks the rear wheels to prevent

movement of the car.

FRONT CLUTCH

APPLIED

REAR CLUTCH

APPLIED

POWER FLOW ?

ROTATION >

REAR CLUTCH

APPLIED

^y\

STATIONARY

FRONT BAND

RELEASED

FRONT BAND

RELEASED

3410-A

POWER FLOW ?

ROTATION *

FRONT CLUTCH

RELEASED

FRONT BAND

RELEASED

34 12-A

FIG. 12Power FlowThird Gear FIG. 13Power FlowReverse

HYDRAULIC CONTROL SYSTEM OPERATION

PRESSURE PUMPS

Two hydraulic pumps deliver fluid

pressure to the transmission control

system. The front pump, driven by

the converter impeller, operates

whenever the engine runs. The rear

pump, driven by the transmission

output shaft, delivers fluid to the

control system when the car moves

forward.

The front pump has a greater ca

pacity than the rear pump, since it

must supply all the fluid to operate

the transmission at low speeds and

in reverse.

Both pumps deliver fluid pressure

to the control pressure regulator and

control valve body. A regulated con

trol pressure is available at the con

trol valve body whenever the engine

is running or the car is moving for

ward above approximately 15 mph.
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THROTTLE PRESSURE

To adjust transmission operation

to engine torque and driver prefer

ence, throttle pressure is used in the

control system. This pressure is pro

duced from control pressure by the

throttle valve and is controlled by the

compression on the throttle valve

spring. Spring compression is con

trolled by accelerator pedal depres

sion.

Throttle pressure will vary from

zero (at closed throttle) to the same

pressure as maximum control pres

sure (at wide-open throttle).

MODULATED THROTTLE

PRESSURE

In Dl and D2, a modulated throt

tle pressure (Fig. 19) is directed to

one face on the compensator valve

to adjust compensator pressure to ac

celerator pedal depression (engine

torque).

In L and R, the modulator valve is

positioned by control pressure so that

full throttle pressure is directed to

two faces on the compensator valve.

This causes a greater decrease in

compensator pressure with throttle

opening; hence, a greater increase in

control pressure.

SHIFT VALVE PLUG PRESSURE

Before throttle pressure is ad

mitted to the 2-3 shift delay valve

(Figs. 15 and 16) it must open a

passage past the spring-loaded throt

tle reducing valve.

Approximately 20 psi throttle

pressure is required to move the plug

against its spring far enough to open

the passage; hence, the pressure past

the plug is reduced.

GOVERNOR PRESSURE

Governor pressure is produced

from control pressure by the gover

nor valve operating in the governor

body. The governor body rotates at

output shaft speed.

The governor valve is a balanced

valve. Governor pressure acting on a

valve face balances centrifugal force

acting on the governor weight and

governor valve. Governor pressure

is, therefore, proportional to road

speed.

CONTROL PRESSURE AND

COMPENSATOR PRESSURE

Control pressure is regulated by

the spring-loaded control pressure

regulator valve (Fig. 14). It is ad

justed 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.

CONVERTER PRESSURE

Like control pressure, converter

pressure is regulated by the converter

pressure regulator valve spring and

is adjusted to driving conditions by

compensator pressure. Converter

pressure range is approximately 1 5 to

60 psi.

DOWNSHIFT VALVE

The downshift valve is positioned

in the control valve body bore with

the throttle valve. The inner throttle

lever contacts one end of the down

shift valve and the inner end contacts

the downshift valve spring. Control

pressure is directed to a land of the

valve. Linkage is connected between

the accelerator pedal and throttle

lever. The downshift valve is moved

to open a passage to direct control

pressure to the 2-3 shift valve and

1-2 shift valve when the accelerator

pedal is depressed through the detent

(Fig. 18).

TRANSITION VALVE

The transition valve makes pos

sible a 3-1 closed throttle downshift

in Dl operation. This valve admits

or blocks control pressure to the front

servo apply piston. It is opened by

control pressure to the front servo,

and is closed by control pressure

through the 1-2 valve.

INHIBITOR VALVE

The inhibitor valve prevents the

transmission from going into first

gear when the selector lever is shifted

into L above 28 mph by blocking

control pressure to the rear servo.

The valve is closed by governor

pressure and is opened by spring

force and throttle pressure.

REAR SERVO LOCKOUT

VALVE

The rear servo lockout valve blocks

control pressure flow to the rear servo

in Dl and D2 ranges.

1-2 SHIFT VALVE

The 1-2 shift valve controls the

1-2 shift, the closed-throttle 3-1 shift,

and the partial-to-full-throttle 2-1

shift. The valve is held in its rest po

sition by a spring and throttle pres

sure, and is opened by governor

pressure.

3-2 COASTING CONTROL

VALVE

The 3-2 coasting control valve is

installed in the control valve body

cover, and operates in the front servo

release passage.

During a 3-2 closed-throttle down

shift in D2 range, the valve is po

sitioned by its spring so that front

servo release pressure must exhaust

slowly through an orifice. This slow

exhaust of release pressure provides

a slow front band application.

During a partial -to -full -throttle

3-2 downshift, the 3-2 coasting con

trol valve is positioned by throttle

pressure so that front servo release

pressure can exhaust rapidly and

thereby provide a rapid front band

application.

3-2 KICKDOWN CONTROL

VALVE

The 3-2 kickdown control valve is

installed in the control valve body
cover and operates in the front servo
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release pressure passage between the

2-3 valve and the front servo. A

check valve is installed parallel with

the kickdown valve in the same pas-

sapc so that release pressure flow to

he servo by-passes it.

The kickdown valve controls the

rate of front servo release pressure

exhaust (flow from the servo), and

thereby the rate of front band appli

cation.

The 3-2 kickdown control valve

toaimmeir the pnsiiiiUty of a run

away riStiee m the trmmmiom

a 3-2 tol#n at lew car

(abet* 25 mph). It ait* elim-

tktt possibility of a tie-up dur

ing t^e taene shift at higher

(St Mph and more).

MVMtAUlftC CONTROL

The manual valve at N selector

htocU the Stud iew to

en* mm* (Fif.

14). Wak m mmd

m serve*, the

by spring nmmre,

newer keif, trai

la the traswraission output

Neutral eperatkm of the traaemis-

im keeps conepel pressure up to its

peeper value, maintains a fust torque

eneverter, lubricates the transmission,

and maintains s flow of fluid through

4st coosinf system .

MVMAULIC CONTROL

SYSTEM Dl, FIRST GEAR

When the selector lever is moved

from N to Dl, the manual valve

opens three passages to control pres

sure (Fif. 15). From left to right,

the flrst passage admits control pres

sure to supply the 2-3 valve and close

the rear servo lockout valve. The
sec

ond passage admits control pressure

te apply the front clutch, supply the

governor and transition valve. The

third passage admits control pressure

to flow through the 1-2 and inhibitor

valves and close the transition valve.

With the front clutch applied, the

primary sun gear tries to drive the

pinion carrier in a counterclockwise

direction. Counterclockwise rotation

at the pinion carrier is prevented by

the one-way clutch. With the front

clutch applied and the pinion carrier

held, the transmission is in first gear.

HYDRAULIC CONTROL

SYSTEMDl, SECOND GEAR

The 1-2 shift occurs when gov

ernor pressure force on the 1-2 shift

valve overcomes shift plug pressure

and spring forces (Fig. 16). The 1-2

valve moves inward, exhausting the

fluid which holds the transition valve

closed. The transition valve opens

and admits control pressure to apply

the front band.

The front clutch remains on, and

the front band applies to put the

transmission in second gear.

HYDRAULIC CONTROL

SYSTEMDl, THIRD GEAR

The 2-3 shift occurs when govern

or pressure force overcomes spring

and shift plug pressure force at the

2-3 shift valve (Fig. 17). When the

shift valve opens, control pressure

flows through it to apply the rear

clutch and release the front band.

With both clutches applied, the trans

mission is in third gear.

HYDRAULIC CONTROL

SYSTEMD2, SECOND GEAR

When the manual valve is at the

D2 selector lever position, control

pressure to the 1-2 shift valve is cut

off (Fig. 16). This condition permits

control pressure to flow through the

transition valve to apply the front

band.

With the front clutch and the front

band applied, the transmission oper

ates in second gear.

HYDRAULIC CONTROL

SYSTEMD2, THIRD GEAR

Operation in D2 range, third gear

(Fig. 17) is the same as in Dl range,

third gear except that the closed

throttle downshift is from third to

second in D2 range instead of from

third to first as in Dl range.

HYDRAULIC CONTROL

SYSTEMDl AND D2,

3-2 KICKDOWN

When the accelerator pedal is de

pressed through the detent, the down

shift valve opens a passage that ad

mits control pressure behind the 2-3

shift plug to oppose governor pres

sure (Fig. 18). If the transmission is

in high and road speed is below 55-

66 mph, the 2-3 valve will be forced

closed against governor pressure.

When the 2-3 valve closes, control

pressure which has been applying the

rear clutch and releasing the front

band is exhausted. The apply pressure

that was in the front servo in third

gear is now free to apply the front

band. As soon as the front band ap

plies, the transmission is in second

gear.

HYDRAULIC CONTROL

SYSTEML, FIRST GEAR

In L range, first gear, control pres

sure is directed by the manual valve

to apply the front clutch and rear

band (Fig. 19). Control pressure is

also directed by the manual valve to

lock the 1-2 and 2-3 shift valves in

their closed positions. Since neither

shift valve can move, the transmission

will stay in first gear regardless of

throttle position or road speed.

HYDRAULIC CONTROL

SYSTEMREVERSE

When the manual valve is shifted

into reverse (Fig. 20), control pres

sure is directed to apply the rear

clutch and rear band. Governor sup

ply pressure is cut off by the manual

valve; hence, the transmission cannot

shift automatically.
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LUBRICATION

TRANSMISSION FLUID

RECOMMENDATIONS

Ford Automatic Transmission

Fluid B8A-19582-A is recommended

for use in Cruise-O-Matic transmis

sions. Substitute fluids or oils may

affect the operation of the trans

mission.

Red
"S"

dye, useful in detecting

transmission fluid leaks, can be added

to the fluid without harmful effects to

the transmission.

TRANSMISSION FLUID

LEVEL CHECK

The transmission fluid level should

be checked at 1000-mile intervals.

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 tem

perature. When the fluid is warm,

slow the engine down to normal idle

speed.

3. Shift the selector lever through

all positions, and place the lever at P.

4. Clean all dirt from the trans

mission fluid dipstick cap (Fig. 1)

before removing the dipstick from the

filler tube.

5. Pull the dipstick out of the tube,

wipe it clean, and push it all the way

back into the tube.

FILLER TUBE DIPSTICK 431 1-A

FIG. 1 Transmission Fluid Dipstick and Filler Tube

FLYWHEEL DRAIN PLUG HOLE 3228-B

FIG. 2Converter Drain Plug Removal
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6. Pull the dipstick out of the tube

again, and check the fluid level. If

necessary, add enough fluid to the

transmission through the filler tube

to raise the fluid level to the F (full)

mark on the dipstick.

TRANSMISSION FLUID

CHANGE

The transmission fluid should be

changed at 24,000 nile intervals. The

approximate refill capacity is 10

quarts for the PBL transmission, and

IOV2 quarts for the PBB transmis

sion.

1. Remove the cover from the

lower front side of the converter

housing.

2. Remove one of the converter

drain plugs (Fig. 2).

3. Rotate the converter
180

and

remove the other plug. Do not at

tempt to turn the converter with a

wrench on the converter stftd nuts.

4. Disconnect the fluid filler tube

from the transmission oil pan.

5. When the fluid has stopped

draining from the transmission and

converter, remove and thoroughly

clean the oil pan and screen. Discard

the oil pan gasket.

6. Place a new gasket on the oil

pan, and install the screen and pan on

the transmission.

7. Connect the filler tube to the oil

pan, and tighten the fitting securely.

8. Install both drain plugs in the

converter cover, and tighten them to

15-28 foot-pounds torque.

9. Install the converter housing

cover.

10. Add 5 quarts of fluid to the

transmission through the filler tube.

11. Run the engine at idle speed

for about 2 minutes, and add 5 more

MANUAL SHIFT ROD CLEVIS SELECTOR LEVER

FIG. 3Transmission Manual Linkage

STARTER NEUTRAL AND BACKUP LIGHT SWITCH

43 13-A

FIG. 4Starter Switch

quarts of fluid. Run the engine at fast

idle speed (about 1200 rpm) until it

reaches its normal operating tem

perature. Do not race the engine.

12. Shift the selector lever through

4314-A

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.
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CARBURETOR CONNECTING LINK Gouge Pin ACCELERATOR CONNECTING LINK

DASHPOT IDLE ADJUSTMENT THROTTLE CONTROL ROD CLEVIS
4312-A

FIG. 5Throttle Linkage

CONTROL LINKAGE ADJUSTMENTS

The transmission control linkage

adjustments should be performed in

the order in which they appear in

this section of the manual.

ENGINE IDLE SPEED

ADJUSTMENT

1. Apply the parking brake, and

)lace the selector lever at N.

2. Run the engine at normal idle

opeed. If the transmission fluid is cold,

run the engine at fast idle speed

(about 1200 rpm) until the fluid

reaches its normal operating tempera

ture. When the fluid is warm, slow

the engine down to normal idle speed.

3. Connect a tachometer to the

engine.

4. Adjust the engine idle speed

(Fig. 5). The fast idle cam must be

in the slow position.

5. Shift the selector lever to D2

or Dl and check the engine idle

speed. It may be necessary to adjust

the idle speed at N position of the

selector lever to obtain the correct

speed of 450 rpm at Dl or D2.

If the antistall dashpot holds the

throttle open and prevents the correct

idle speed adjustment, adjust the

dashpot clearance so that the correct

idle speed can be obtained.

ANTI-STALL DASHPOT

ADJUSTMENT

EXTERNAL TYPE

After the engine idle speed has

been properly adjusted, stop the en

gine and adjust the anti-stall dashpot

clearance.

1. Loosen the dashpot locknut.

2. With the throttle in the hot-

idle position, bottom the dashpot

plunger (Fig. 5) and measure the

clearance between the bottomed

plunger and the throttle shaft lever.

Dashpot clearance should be 0.035-

0.050 inch.

3. To adjust the clearance, turn the

dashpot or dashpot adjusting nut.

4. Tighten the locknut after the

correct clearance is obtained.

INTERNAL TYPE (CARTER CARBURETOR)

1. With the primary throttle plates

closed to the normal idle position,

there should be a He-%2-inch clear

ance between the dashpot plunger op

erating lever and the top surface of

the air horn (Fig. 6).

2. With the primary throttle plates

wide open, there should be a clear

ance of 3/8-7i.-,-inch between the dash-
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pot plunger operating lever and the

top surface of the air horn.

If clearances are not within limits,
refer to Part 2-2 for adjustment pro

cedures.

MANUAL LINKAGE

ADJUSTMENT

1. With the engine stopped, dis

connect the upper end of the manual

shift rod and clevis (Fig. 3) from the

shift selector lever.

2. Position the selector lever so

that the pointer is down against the

steering column stop in the Dl posi

tion.

3. Shift the manual lever on the

transmission to the Dl detent position

(second from the bottom).

4. Rotate the clevis on the manual

shift rod until it can be easily installed

on the selector lever pin.

AT WIDE OPEN THROTTLE,
THIS DIMENSION

SHOULD BE 3/s - 7Ai INCH.

AT CLOSED THROTTLE,

THIS DIMENSION

SHOULD BE Vlb-Vn INCH.

DASHPOT PLUNGER OPERATING LEVER AIR HORN 3 170-A

FIG. 6Dashpot Adjustment (Carter Carburetor)

Gouge CONNECTION

FIG. 7-F'na' Adjustment-Throttle Linkage

Gauge and Hose-T-57L-77230-A 43 15-A
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5. Lock the clevis in place, and

connect the rod and clevis to the

selector lever.

6. Check the pointer alignment for

all positions of the selector lever.

STARTER NEUTRAL SWITCH

ADJUSTMENT

Check the starter circuit in all se

lector lever positions. The circuit

must be open in all positions except

N and P.

To adjust the switch loosen the

neutral switch to steering column

attaching screws (Fig. 4). Position the

switch so that the starter circuit is

closed when the selector lever is at

N and P.

THROTTLE LINKAGE

ADJUSTMENT

PRELIMINARY ADJUSTMENT

1. With the engine stopped, dis

connect the throttle control rod from

the accelerator (Fig. 5).

2. Insert a gauge pin ( Va -inch drill

rod) through the gauging holes

shown in Fig. 5.

3. Adjust the length of the carbu

retor connecting link so that the carb

uretor lever is held against its hot idle

stop. The fast idle cam must be in the

slow position.

4. Adjust the accelerator connect

ing link to obtain a pedal height of

AVi inches. Measure from the top
corner of the pedal to the floor.

5. Remove the gauge pin and

check the alignment of the holes. The

pin must enter freely.

6. Remove the gauge pin and ad

just the throttle control rod. Pull up

ward gently but firmly on the rod to

hold the transmission lever against

its internal stop.

7. Rotate the clevis until the cle

vis pin freely fits the accelerator as-

TABLE 1Fluid Pressure Ranges

Engine

Speed

Selector

Lever

Position

Gauge

Reading

(psi)

Idle All 56-68

1000 rpm Dl or D2 80-85 !

Stall (At Detent) Dl or D2 149-169

Stall (At Detent) R 196-216

Stall (Through Detent) L 196-216

sembly lever. Lengthen the throttle

control rod by rotating the clevis 3

turns counterclockwise to obtain an

approximate setting.

8. Connect the throttle control rod

to the accelerator lever.

Final adjustment of the throttle

control rod must now be made by the

Pressure Method of linkage adjust

ment.

FINAL ADJUSTMENTPRESSURE

METHOD

1. Apply the parking brake to pre

vent operation of the rear pump and

for safety.

2. Raise the car on a hoist, and

remove the Vs -inch pipe plug located

on the transmission case rear face

(Fig. 7).

3. Install the pressure gauge (Fig.

7).

4. Lower the car to the floor.

5. Position the gauge so it can be

read from the driver's seat, and con

nect a tachometer to the engine

(Fig. 7).

6. Shift the selector lever to D2

orDl.

7. Increase the engine speed to

1000 rpm and note the gauge reading.

If the pressure reading is below 80

psi, the throttle rod clevis must be

rotated to lengthen the rod. If the

pressure reading is more than 85 psi,

the clevis must be rotated to shorten

the rod.

8. Secure the throttle control rod

clevis to the linkage and tighten the

locknut to secure the adjustment.

9. Check the pressure adjustments

at idle and stall speeds. Acceptable

pressure ranges for idle and stall con

ditions are shown in Table 1.

If idle pressure is above specifica

tions and linkage cannot be shortened

further, the throttle lever internal

stop must be bent away from the

valve body. If the idle pressure is

below specifications or is unsteady,

trouble may exist in the transmission,

and normal diagnosis procedures

should be followed.

If stall speed is not within speci

fications, normal diagnosis proce

dures must be followed. Do not

operate the car for long periods of

time under stall or partial stall con

ditions. Obtain pressure readings

quickly and decrease engine speed to

idle.

BAND ADJUSTMENTS

The transmission front and rear

bands should be adjusted after the

first 1000 miles of operation, and at

12,000-mile intervals during normal

operation.

FRONT BAND ADJUSTMENT

1. Disconnect the fluid filler tube

from the oil pan, and drain the fluid

from the transmission. If the same

fluid is to be used again in the trans

mission after the band adjustment,

filter the fluid through a 100-mesh

screen as it drains from the transmis

sion. Re-use the fluid only if it is in

good condition.

2. Remove and thoroughly clean

the oil pan and screen. Discard the

oil pan gasket.

3. Loosen the front servo adjust

ing screw locknut two full turns with

a 9/m-inch wrench. Check the adjust

ing screw for free rotation in the

actuating lever after the locknut is

loosened, and free the screw if neces

sary.

4. Pull the adjusting screw end of

the actuating lever away from the

servo body, and insert the adjusting

tool gauge block (Fig. 8) between the
servo piston stem and the adjusting
screw. If the tool shown in Fig. 9 is to

be used to adjust the front band, the
gauge block for this tool should be

inserted between the piston stem and

the screw.

5. Tighten the screw with the ad

justing tool wrench until the wrench

overruns the screw, and then back off

the screw exactly one full turn.

Severe damage may result to the

transmission if the adjusting screw is

not backed off exactly one full turn.

With the tool shown in Fig. 9
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Tool-7225

Torque Wrench

7 -Handle Extensions
r

- Too/-T58L-7?95-A *

Defo.l #2

Detail #1

S-I8I

Fl G. 8Front Band Adjustment

|K*~
TM-4 1 0 TM-82

FIG. 9-Band Adjusting Tool

43 16-A

Too/-T58l-7J95-A Torque Wrench

FIG. 10Raar Band Adjustment

431 7-A

install the socket handle on the %6-

inch socket. Insert the T-handle ex

tension through the socket handle

and socket, and install the screw

driver socket on the T-handle exten

sion. Place the tool on the adjusting

screw so that the screwdriver socket

engages the screw and the %6-inch

socket engages the locknut. With a

torque wrench on the T-handle ex

tension, tighten the adjusting screw

to 10 inch-pounds torque, and then

back off the screw exactly one full

turn.

6. Hold the adjusting screw sta

tionary, and torque the locknut to

20-25 foot-pounds.

7. Remove the gauge block from

the transmission.

8. Place a new gasket on the oil

pan, and install the screen and pan

on the transmission.

9. Connect the filler tube to the

oil pan.

10. Fill the transmission with

fluid, using the fluid changing pro

cedure given on page 4-1 8. If the fluid

that was drained from the transmis

sion is to be used again, filter the

fluid through a
*
)0-mesh screen as

it is poured back into the transmis

sion. Re-use the fluid only if it is In

good condition.

REAR BAND ADJUSTMENT

1. Remove the front console (Fig.

10) to expose the access hole, and

then remove the cover from the hole.

2. Wipe all dirt from the rear band

adjusting screw threads, and oil the

threads.

3. Place the socket holder on the

%-inch socket (Fig. 9). Insert the

T-handle extension through the

handle and socket

4. Place the %6-inch 8-point socket

on the extension. Place a torque

wrench on the T-handle extension.

5. Insert the assembled tool in the

access hole so that it engages the ad

justing screw and the locknut.

6. Loosen the adjusting screw

locknut.

7. Tighten the adjusting screw to

10 foot-pounds torque.

8. Remove the torque wrench

from the T-handle extension and back

off the adjusting screw exactly \Vi
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turns. Severe damage may result to 9. Hold the adjusting screw sta- 10. Install the access hole cover

the transmission if the adjusting screw tionary, and torque the locknut to over the hole, and replace the front

is not backed off exactly V/i turns. 35-40 foot-pounds. console.
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4-3 TROUBLE SHOOTING
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2 Performance Checks 4-25

3 Diagnosis Guide 4-28

PRELIMINARY CHECKS

The following preliminary checks

should be made on a Cruise-O-Matic

transmission before proceeding with

any other trouble-shooting checks.

TRANSMISSION FLUID

LEVEL CHECK

Check the transmission fluid level,

using the procedure given in Part

4-2. A low fluid level can affect the

operation of the transmission, and

may indicate fluid leaks that could

cause transmission damage.

TRANSMISSION FLUID

LEAKAGE CHECKS

Check the speedometer cable con

nection at the transmission. Replace

the rubber seal if necessary.

Inspect the governor inspection

plate for leakage. Install a new gasket

if needed.

Leakage at the oil pan gasket often

can be stopped by tightening the at

taching bolts to 10-13 foot-pounds

torque. If necessary, replace the

gasket.

Check the fluid filler tube connec

tion at the transmission oil pan. If

leakage is found here, tighten the

fitting.

Check the fluid lines and fittings

between the transmission and the

cooler in the radiator tank for loose

ness, wear, or damage. If leakage

cannot be stopped by tightening a

fitting, replace the leaking parts.

Check the engine coolant in the

radiator. If transmission fluid is pres

ent in the coolant, the cooler in the

radiator tank is probably leaking.

The cooler can be further checked

for leaks by disconnecting the lines

at the cooler fittings and applying 5

psi air pressure to the fittings. If the

cooler is leaking and will not hold

this pressure, the radiator must be

replaced. The cooler cannot be re

placed separately.

if leakage is found at either the

throttle lever shaft or the manual

lever shaft, replace either or both

seals.

Inspect the hexhead pipe plug on

the left side of the transmission case

at the front. If the plug shows leak

age, tighten the plug to 7-15 foot

pounds torque. If tightening does not

stop the leaks, replace the leaking
plug.

When converter drain plugs leak,
remove the two drain plugs with a

sixpoint wrench. Coat the threads

with FoMoCo Perfect Seal Sealing
Compound or its equivalent, and in

stall the plugs. Tighten the drain plugs

to 15-28 foot-pounds torque. Fluid

leakage from the converter housing
may be caused by engine oil leaking
past the rear main bearing or from

oil gallery plugs. Be sure to deter

mine the exact cause of the leak.

Oil-soluble aniline or fluorescent

dyes premixed at the rate of Vi tea

spoon of dye powder to Vi pint of

transmission fluid have proved help
ful in locating the source of the fluid

leakage. Such dyes may be used to

determine whether an engine oil or

transmission fluid leak is present, or

if the fluid in the oil cooler leaks into

the engine coolant system. A black

light, however, must be used with the

fluorescent dye solution.

ENGINE IDLE SPEED CHECK

Check and, if necessary, adjust the

engine idle speed, using the proce

dure given in Part 4-2.

If the idle speed is too low, the

engine will run roughly. An idle

speed that is too high will cause the

car to creep when the transmission

is shifted out of neutral.

ANTI-STALL DASHPOT

CLEARANCE CHECK

After the engine idle speed has

been properly adjusted, check the

anti-stall dashpot clearance. Follow

the procedure given in Part 4-2 for

checking and adjusting this clearance.

THROTTLE LINKAGE CHECK

When the engine has been properly

tuned and the idle speed and anti-

stall dashpot clearance adjustments

are correct, check the throttle link

age. Complete pressure adjustment

procedures are given in Part 4-2.

MANUAL LINKAGE CHECKS

Correct manual linkage adjust

ment is necessary to position the man

ual valve for proper fluid pressure

direction to the different transmis

sion components. Improperly ad

justed manual linkage may cause

cross-leakage and subsequent trans

mission failure. Refer to Part 4-2, for

detailed manual linkage adjustment

procedures.

STALL TEST

The stall test is made in D2, Dl,

L, or R (at full throttle only) to de

termine if the bands and clutches are

holding properly. While making this

test, do not hold the throttle open

for more than five seconds at a time.

Connect a tachometer, and start

the engine to allow it to reach its

normal temperature. Apply both the

parking and service brakes.

Place the selector lever at D2, then

press the accelerator to the floor.

Note the engine speed. Stall speeds

are given in Table 1.

Cruise-O-Matic will not downshift

in either Dl or D2 when the car is

standing still and the accelerator

pedal is depressed through the detent.

In Dl (car standing still), the

front clutch and the one-way clutch

are engaged at all accelerator pedal

positions.
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In D2 (car standing still), the

front clutch and front band are en

gaged at all accelerator pedal posi

tions.

In L, the front clutch and rear

band are applied.

In R, the rear clutch and rear band

are applied.

If the engine speed is below the

limits given in Table 1, and the en

gine is tuned, the converter may not

be operating properly. Low engine

speeds during a stall test are usually

the result of stator clutch failures.

If the engine speed exceeds the

maximum limits of Table 1, release

the accelerator immediately because

clutch or band slippage is indicated.

The band or clutch that is causing

the slippage can be found by testing

in another selector lever position. For

example, should the transmission slip

in D2 but not in Dl, the probable

cause is the front band.

TABLE 1 -Stall Speeds

Selector

Lever

Position

Clutch

Applied

Band

Applied

Engine RPM

352 V-8 430 V-8

D2 Front Front 1440-1640 1720-1820

Dl Front One-Way Clutch 1440-1640 1720-1820

L Front Rear 1440-1640 1720-1820

R Rear Rear 1440-1640 1720-1820

PERFORMANCE CHECKS

Performance checks should be

made only after all preliminary

checks have been completed and the

trouble has not been found. If an

unsatisfactory operating condition is

found during these checks, stop the

checks and proceed to final diagnosis

and correction of trouble.

INITIAL ENGAGEMENT CHECKS

Initial engagement checks are

made to determine if initial band and

clutch engagements are smooth.

Run the engine until the normal

operating temperature is reached.

With the engine at the correct idle

speed, shift the selector lever from N

to D2, and from N to Dl. Observe

the initial band and clutch engage

ments.

Repeat this operation in L and R.

Band and clutch engagements should

be smooth in all positions. Roueh ini

tial engagements are caused bv mph

engine iuie speea, nign throttle pres

sure, high control pressure, faulty
operation of the pressure regulator

valve or of the main control valve.

SHIR POINT CHECKS

Check the light throttle upshifts in

Dl. The transmission should start

in first gear and shift to second at

about 1 2 mph, and then shift to third

at about 22 mph (Table 2).

While the transmission is in third

gear, depress the accelerator pedal

through the detent. If the car speed

is above 36 mph, the transmission

should shift from third to second. If

car speed is below 24 mph, the trans

mission should shift from third to

first.

Check the closed throttle down

shift from third to first by coasting

down from about 30 mph in third

gear. The shift should occur at about

8 mph. In first gear, Dl, the car will

free-wheel if the drive shaft speed in

first gear is relatively higher than

engine crankshaft speed.

Partial-throttle downshifts in Dl

may be checked by using the service

brakes as a load. With the transmis

sion in third gear, Dl, and car speed

at about 30 mph, depress and hold

the accelerator at a half-throttle posi

tion. At the same time, apply the ser

vice brakes to the point that road

speed is slowly reduced. The third to

TABLE 2Cruise-O-Matic Shift Points (Approximate)

Rear

Axle

Ratio

Automatic Shift Speeds (mph)

Manual

Shift

Speeds

(mph)

Dl Dl or D2 Dl Dl or D2 Dl D2 L

1-2

Minimum

Throttle

1-2

Maximum

Throttle

2-3

Minimum

Throttle

2-3

Maximum

Throttle

3-1

Minimum

Throttle

3-2

Maximum

Throttle

2-1

Maximum

Throttle

3-2

Minimum

Throttle

2-1

2.91 9-13 40-50 13-23 63-75 6-10 58-71 26-33 6-10 19-26

3.10 8-12 37-47 12-22 59-70 6-9 54-67 23-30 6-9 18-25
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second and then second to first shifts

should occur as road speed decreases.

When the selector lever is at D2,

the transmission can operate only in

second and third gears. Shift points

for second to third and third to sec

ond are the same in both D2 and Dl.

If the transmission is in third gear

and road speed is above about 28

mph, the transmission should shift

to second gear when the selector lever

is moved from D2 to Dl to L. When

the same manual shift is made below

about 20 mph, the transmission will

shift from second or third to first.

OPERATIONAL CHECKS

Operational checks are made to

supplement stall test data.

When the stall test speeds are low

and the engine is properly tuned,

converter stator clutch problems are

indicated. A road test must be per

formed to determine the exact cause

of the trouble.

If the stall test speeds are 300 to

400 rpm below the values shown in

Table 1 and the car cruises properly

but has very poor acceleration, the

stator clutch is slipping.

If the stall test speeds are 300 to

400 rpm below the values shown in

Table 1 and the car drags at cruising

speeds and acceleration is poor, the

stator clutch is installed backwards.

When the stall test shows normal

speeds, the acceleration is good, but

the car drags at cruising speeds, the

difficulty is due to a seized stator

assembly.

CONTROL PRESSURE CHECKS

The control pressure checks are

made to determine if the control pres

sures are within the limits shown in

Table 1, Part 2.

Attach the pressure gauge at the

transmission case rear face.

Connect a tachometer to the en

gine to check and adjust idle speed

if required.

Set the parking brake and with the

gauge and tachometer installed, allow

the engine and transmission to reach

normal operating temperature.

Place the selector lever at Dl or

D2 and check the idle pressure.

This pressure should be within the

range shown in Table 1, Part 2.

Increase the engine speed to 1000

rpm and note the control pressure

indicated on the gauge (80-85 psi

required). If the control pressure

does not fall within the acceptable

pressure range at 1000 rpm, adjust

the throttle control rod to obtain the

required pressure, then recheck idle

pressure.

With the selector lever still at Dl

or D2, increase engine speed to a

stall condition. Note the gauge pres

sure and check the engine speed. Stall

pressures should be within the range

specified.

If idle pressure is above normal,

the main control throttle lever stop

must be bent away from the valve

bodv. If idle pressure is below nor

mal or is not steady, follow normal

diagnosis procedures to locate the

cause of the hydraulic problem

(pressure regulator or main control

assembly malfunction).

If pressures at 1000 rpm and at

stall cannot be obtained or are un

steady, check the pressure regulating

parts as outlined for idle speed pres

sure problems.

Move the selector lever to R and

repeat the pressure checks at idle,

1000 rpm, and stall.

Idle pressure should be the same

in R as it was in Dl or D2. Con

trol pressure in R and L at 1000

rpm and at stall should be above

that obtained in Dl or D2. See Table

1, Part 4-2.

AIR PRESSURE CHECKS

A "NO
DRIVE"

condition can

exist, even with correct transmission

fluid pressure, because of inopera

tive clutches or bands. The inopera

tive units can be located through a

series of checks by substituting air

pressure for the fluid pressure to

determine the location of the mal

function.

When the selector lever is at D2,

a "NO
DRIVE"

condition may be

caused by an inoperative front clutch

or front band. A "NO
DRIVE"

con

dition at Dl may be caused by an

inoperative front clutch or one-way

clutch. When there is no drive in L,

the difficulty could be caused by im

proper functioning of the front

clutch or the rear band. Failure to

drive in reverse range could be caused

by a malfunction of the rear clutch

or rear band. Erratic shifts could be

caused by a malfunction of the

governor.

To make the air pressure checks,

drain the transmission fluid, then re

move the oil pan and the control

valve assembly.

The inoperative units can be lo

cated by introducing air pressure into

the transmission case passages lead

ing to the clutches, rear servo, and

governor, and into the front servo

apply, release, and accumulator

tubes.

FRONT CLUTCH

Apply air pressure to the transmis

sion case front clutch passage (Fig.

1). A dull thud can be heard when

the clutch piston is applied. If no

noise is heard, place the finger tips on

the drum and again apply air pres

sure to the front clutch passage.

Movement of the piston can be felt

as the clutch is applied.

GOVERNOR

Remove the governor inspection

cover from the extension housing.

Apply air pressure to the front clutch

passage, listen for a sharp click, and

watch to see if the governor weight

snaps inward (Fig. 2). Inward weight

movement indicates correct governor

valve operation.

REAR CLUTCH

Apply air pressure to the rear

clutch passage (Fig. 3). A dull thud

indicates that the rear clutch piston

has moved to the applied position.

If no noise is heard, place the finger

tips on the rear drum and again apply

air pressure to detect movement of

the piston.

FRONT SERVO

Hold the air nozzle in the front

servo apply tube. Operation of the

front servo is indicated by a tighten-
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FRONT CLUTCH GOVERNOR INPUT PASSAGE

3386-B

FIG. 2Governor Valve Check

3248-

FIG. 1Front Clutch Air Check

REAR CLUTCH INPUT PASSAGE

REAR SERVO APPLY PASSAGE

FIG. 4Rear Servo Air Check

32so-A

3249-A

FIG. 3Rear Clutch Air Check

ing of the front band around the

drum. Continue to apply air pressure

to the front servo apply tube, and in

troduce air pressure into the front

servo release tube. Hold a cloth over

the release tube while applying the

servo to catch the spray from the

release tube. The front servo should

release the band against the apply

pressure.

REAR SERVO

Apply air pressure to the rear servo

apply passage (Fig. 4). The rear band

should tighten around the drum if

the rear servo is operating properly.

If either servo is inoperative, re

move the inoperative unit and apply

air pressure directly to its passages.

Proper operation of the servos indi

cates that the trouble is in the case

passages. If the servo does not oper

ate, disassemble, clean, and inspect it

to locate the source of the trouble.

If air pressure applied to either

of the clutch passages fails to oper

ate a clutch or operates both clutches

at once, remove and, with air pres

sure, check the fluid passages at the

output shaft aluminum sleeve for cor

rect indexing with the shaft holes.

Check the primary sun gear shaft as

sembly passages with air pressure to

detect obstructions (Fig. 5).

If the output shaft and primary sun

gear shaft passages are clear, remove

the clutch assemblies, and clean and

inspect the malfunctioning clutch to

locate the trouble.
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PRIMARY SUN

GEAR SHAFT

ALUMINUM SLEEVE

#3 GOVERNOR PRESSURE TO

CONTROL VALVE ASSEMBLY

#1 CONTROL PRESSURE TO FRONT

CLUTCH AND GOVERNOR

#1 CONTROL

PRESSURE TO

FRONT CLUTCH

K, SI CONTROL PRESSURE
#4 CONTROL PRESSURE \2 CONTROL PRESSURE

LUBRICATION *2 SrNJJ^iL1.*
TO GOVERNOR

W

to dcad murM

OUTPUT SHAFT

TO REAR CLUTCH TO REAR CLUTCH

3442 -A

FIG. 5Output and Primary Sun Gear Shaft Fluid Passages

DIAGNOSIS GUIDE

The Cruise-O-Matic Diagnosis

Guide (next page) lists the most com

mon trouble symptoms that may be

found and gives the items that should

be checked to find the cause of the

trouble. In most cases, only the gen

eral locations of the trouble are given,

and The exact causes will have to be

determined by examination.

Conditions of improper operation,

noise, and external fluid leakage are

listed in the table on next page. Op
posite each condition are the prob

able causes, arranged in a logical se

quence which should be followed for

quickest results. The letter symbols

are explained in the key shown below.

If items A, B, C, K, and the stall test

have already been checked under pre

liminary check and adjustments, they

need not be repeated.

Key to Diagnosis Guide

A. Fluid Level M. Converter Drain Plugs

B. Throttle Linkage N. Oil Pan Gasket, Drain Plug or Tube

C. Manual Linkage O. Oil Cooler and Connections

D. Governor P. Manual or Throttle Lever Shaft Seal

E. Valve Body Q. Vs -inch Pipe Plug in Side of Case

F. Pressure Regulator R. Perform Air-Pressure Check

G. Front Band S. Extension Housing to Case Gaskets and Lockwashers

H. Rear Band T. Center Support Bolt Lockwashers

I. Rear Servo U. Extension Housing Rear Oil Seal

J. Front Servo V. Governor Inspection Cover Gasket

K. Engine Idle Speed W. Perform Control Pressure Check

L. Inner and Outer Throttle Levers X. Speedometer Driven Gear Adapter Seal

a. Front Clutch h. Planetary Assembly

b. Rear Clutch i. Planetary One-Way Clutch

c. Leakage in Hydraulic System j. Engine Rear Oil Seal

d. Front Pump m. Front Pump Oil Seal

e. Rear Pump n. Converter One-Way Clutch

f. Fluid Distributor Sleeve in Output Shaft p. Front Pump to Case Gasket

g. Parking Linkage
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Trouble Symptom

Items to Check

Transmission

in Car

Transmission

Out of Car

Rough Initial Engagement KBHWFE

1-2 or 2-3 Shift Points Incorrect ABCDWEL

Rough 2-3 Shift BGFEJ

Engine Overspeeds on 2-3 Shift BGE

No 1-2 or 2-3 Shift DE bcf

No 3-1 Shift KBE

No Forced Downshifts BWEL

Runaway Engine on Forced Downshift GFEJ c

Rough 3-2 or 3-1 Shift at Closed Throttle KBE

Creeps Excessively in Dl or D2 K

Slips or Chatters in First Gear ABHWFEL ac f i

Slips or Chatters in Second Gear ABGWFEJ a c

Slips or Chatters in R ABHWFEI bcf

No Drive in Dl CE i

No Drive in D2 GER acf

No Drive in L CHIER cf |

No Drive in R HIER bcf

No Drive in Any Selector Lever Position ACWFER
. c

Lockup in Dl CI J bgc

Lockup in D2 CHIJ bgc

Lockup in L GJE bgc

Lockup in R G J age

Parking Lock Binds or Does Not Hold C t
1

Engine Does Not Start by Pushing Car ACFE e c

Transmission Overheats OF n

Maximum Speed Too Low, Poor Acceleration a

Transmission Noisy in N F u*

Transmission Noisy in First, Second, or Third Gear F habd

Transmission Noisy in R F habd

Transmission Noisy in P F

Transmission Noisy During Coast at 30-20 mph

in N, Engine Stopped a

Fluid Leak at Converter Housing M i*p

Fluid Leak at Transmission Oil Pan N

Fluid Leak at Left Side of Case PQT

Fluid Leak at Right Side of Case QTO

Fluid Leak at Front of Extension Housing S V

Fluid Leak at Rear of Extension Housing U

Fluid Leak at Speedometer Driven Gear Adapter *
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PART

4-4 REPLACEMENT

Section Page

1 Sub-Assembly Replacement

Transmission in Car 4-30

2 Transmission Replacement. 4-33

3 Converter Replacement . . 4-33

SUB-ASSEMBLY REPLACEMENTTRANSMISSION IN CAR

GOVERNOR REPLACEMENT

1. Raise the car so that the trans

mission extension housing is ac

cessible.

2. Remove the governor inspec

tion cover from the extension

housing.

3. Rotate the drive shaft until the

governor is in line with the inspection

hole (Fig. 1).

4. Remove the two attaching bolts

and the governor valve body from

the counterweight. Do not drop the

attaching bolts or the governor valve

parts into the extension housing.

5. Lubricate the new governor

valve parts with transmission fluid.

The valve must move freely in the

valve body bore.

6. Install the governor valve body
on the counterweight so that the

valve body cover is facing forward.

Tighten the two attaching bolts se

curely.

7. Install the governor inspection

cover and a new gasket on the exten

sion housing. Tighten the attaching

screws to 50-60 inch-pounds torque.

OIL PAN AND CONTROL

VALVE BODY REPLACEMENT

1. Raise the car so that the trans

mission oil pan is accessible.

2. Disconnect the fluid filler tube

from the oil pan, and drain the fluid

from the transmission. If the same

fluid is to be used again 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.

3. Remove the oil pan and gasket.

4. Remove the fluid screen retain

ing clip and the screen.

5. Remove the two tubes which

connect to the pressure regulator and

EXTENSION HOUSING

ATTACHING BOLTS GOVERNOR BODY 3440-A

FIG. |Governor in Extension Housing

the control valve body. The regula

tor lubrication tube (Fig. 2) does not

have to be removed.

6. Loosen the front servo attach

ing bolts three turns.

7. Remove the three control valve

body attaching bolts, and lower the

valve body while pulling it off the

front servo oil tubes (Fig. 2). Be care

ful not to damage the valve body or

the tubes.

8. Install the control valve body by

aligning the front servo oil tubes with

the holes in the valve body. Shift the

manual lever to neutral, and place

the inner throttle lever between the

throttle lever stop and the downshift

valve. The manual valve must en

gage the actuating pin in the manual

detent lever.

9. Install, but do not tighten the

control valve body attaching bolts.

10. Install the two tubes to the

pressure regulator and the control

valve body.

11. Tighten the control valve body

attaching bolts to 8-10 foot-pounds

torque, and tighten the front servo

attaching bolt (or bolts) to 30-35

foot-pounds torque.

12. Adjust the front band, follow

ing the procedure given in Part 4-2.

13. Install the fluid screen and the

screen retaining clip.

14. Position a new oil pan gasket

on the bottom of the transmission

case, and install the oil pan. Tighten

the oil pan screws to 10-13 foot

pounds torque.

15. Connect the fluid filler tube

to the oil pan, and tighten the fitting
securely.

16. Adjust the rear band, follow

ing the procedure given in Part 4-2.

17. Fill the transmission with

fluid, using the fluid changing
pro-
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COMPENSATOR

PRESSURE TUBE

MAIN CONTROL

VALVE TUBE

PRESSURE REGULATOR

CONTROL

VALVE BODY

REAR SERVO

4318-A

FIG. 2Hydraulic Control System Parts

cedure given on page 4-18. If the

fluid that was drained from the trans

mission is to be used again, filter

the fluid through a 100-mesh screen

as it is poured back into the trans

mission. Re-use the fluid only if it

is in good condition.

18. If the control valve body was

replaced, adjust the transmission con

trol linkage.

FRONT SERVO REPLACEMENT

1. Drain the fluid from the trans

mission, and remove the oil pan and

fluid screen.

2. Remove the pressure regulator

lubrication tube (Fig. 2).

3. Loosen the three control valve

body attaching bolts.

4. Remove the attaching bolts

from the front servo (Fig. 2), hold

the strut with the fingers, and remove

the servo.

5. To install the front servo, posi

tion the front band forward in the

case with the ends of the band facing
downward. Align the large end of

the servo strut with the servo actuat

ing lever, and align the small end

with the band end.

6. Rotate the band, strut, and

servo to align the anchor end of the

band with the anchor in the case.

7. Install the attaching bolt and

tighten to 30-35 foot-pounds torque.

8. Tighten the control valve body
attaching bolts to 8-10 foot-pounds

torque.

9. Install the pressure regulator

lubrication tube (Fig. 2).

10. Adjust the front band, follow

ing the procedure on page 4-21.

11. Install the fluid screen and oil

pan, and fill the transmission with

fluid, using the procedure given in

Part 4-2.

REAR SERVO REPLACEMENT

1. Drain the fluid from the trans

mission, and remove the oil pan and

fluid screen.

2. Remove the pressure regulator

lubrication tube (Fig. 2).

3. Remove the control valve body
and the two front servo oil tubes.

4. Remove the attaching bolts

from the rear servo, hold the actuat

ing and anchor struts with the fingers,
and remove the servo.

5. To install the rear servo, posi

tion the servo anchor strut on the

servo band, and rotate the band to

engage the strut.

6. Hold the servo anchor strut in

position with the fingers, position the

actuating lever strut, and install the

servo.

7. Install the servo attaching bolts,
and tighten them to 45-50 foot

pounds torque. The longer servo at

taching bolt must be installed in the

inner bolt hole.

8. Install the two front servo oil

tubes and the control valve body.

9. Install the pressure regulator

lubrication tube.
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EXTENSION HOUSING

/
Tool 1175-AE

3106-B

FIG. 3Extension Housing Bushing and Rear Seal

Removal

EXTENSION

HOUSING

4332-A

FIG. 4Extension Housing Rear Seal Removal

Tool-T57P-7697-B REAR OIL SEAL

\ BUSHING

EXTENSION HOUSING

Tool-T57L-7657-A

FIG. 5Bushing Installation

10. Adjust the rear band, follow

ing the procedure given in Part 4-2.

11. Install the fluid screen and oil

pan, and fill the transmission with

fluid, using the procedure given on

page 4-17.

PRESSURE REGULATOR

REPLACEMENT

1. Drain the fluid from the trans

mission, and remove the oil pan and

fluid screen.

2. Remove the pressure regulator

lubrication tube (Fig. 2).

3. Remove the small compensator

pressure tube and the large control

pressure tube from the control valve

body and the pressure regulator.

4. Remove the pressure regulator

spring retainer, springs, and spacer.

Maintain pressure on the retainer to

prevent the springs from flying out.

5. Remove the pressure regulator

attaching bolts and washers, and re

move the regulator.

6. To replace the pressure regula

tor, position the regulator body on

the transmission case, and install the

attaching bolts. Tighten the bolts to

17-22 foot-pounds torque.

7. Check the converter pressure

and control pressure valves to be sure

the valves operate freely in the bores.

8. Install the valve springs, spacer,

and retainer.

9. Install the large control pres

sure tube, small compensator
pres-

3107-B

EXTENSION HOUSING

FIG. 6Seal Installation

3108-B

sure tube, and the pressure regulator

lubrication tube.

10. Install the fluid screen and the

oil pan, and fill the transmission with

fluid, using the procedure given on

page 4-17.

EXTENSION HOUSING

BUSHING AND REAR SEAL

REPLACEMENT

1. Disconnect the drive shaft from

the transmission.

2. Remove the bushing and the

rear seal together when the bushing
requires replacement (Fig. 3). When

only the rear seal needs replacing,

remove the rear seal from the exten

sion housing with the tool shown in

Fig. 4.

3. When installing a new bushing
use the special tool shown in Fig. 5.

4. Before installing a new seal, in

spect the sealing surface of the uni

versal joint yoke for scores. If scores

are found, replace the yoke.

5. Inspect the counterbore of the

housing for burrs. Polish off all burrs

with crocus cloth.

6. Coat the outer diameter of the

new seal with FoMoCo Perfect Seal

Sealing Compound or its equivalent,

and position the seal in the bore of

the extension housing with the felt

side of the seal to the rear.

7. Drive the seal into the housing
with the tool shown in Fig. 6. The

seal should be firmly seated in the

bore. Install the drive shaft.

OIL COOLER AND LINES

OIL COOLER FLUSHING PROCEDURE

When a clutch or band failure or

other internal trouble has occurred

in the transmission, any metal par

ticles or clutch plate or band material

that may have been carried into the

cooler should be removed from the

system by flushing the cooler before

the transmission is put back into

service.

1. Disconnect the fluid return

from the rear of the transmission

case.

2. Start the engine and drain about

two quarts of fluid from the cooler

into a pan. Discard the drained fluid.

If there is no fluid flow or the fluid

does not flow freely from the return

line, shut off the engine and discon

nect both lines at the cooler and

transmission.

3. Use an air hose (with not more

than 100 psi air pressure) and re

verse flush the lines and the cooler.

4. Connect both lines at the cool

er, and the pressure line at the trans

mission.
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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 oil cooler cannot be

removed from the radiator for re

placement.

STEEL TUBE REPLACEMENT

When one or more of the oil cooler

steel tubes must be replaced, each

replacement tube must be fabricated

from the same size and grade of

tubing as the original line.

Using the old tube as a guide, bend

the new tube as required. Add the

necessary fittings, and install the

tube.

After the fittings have been tight

ened, add fluid as needed, and check

for fluid leaks.

TRANSMISSION REPLACEMENT

REMOVAL

1. Raise the car on a hoist.

2. Disconnect the fluid filler tube

from the oil pan and drain the fluid.

3. Remove the cover from the

lower front side of the converter

housing. Remove one of the convert

er drain plugs (Fig. 2, Part 4-2). Then

rotate the converter
180

and remove

the other plug. Do not attempt to

turn the converter with a wrench on

the converter stud nuts.

4. Disconnect the drive shaft at

the pinion flange, and remove the

drive shaft. Install the seal replacer

in the extension housing seal.

5. Loosen the muffler inlet pipe

front support clamp bolt, and slide

the clamp off the support.

6. Disconnect the inlet pipes from

the engine exhaust manifolds.

7. Disconnect the inlet pipes from

the rear support, and remove the

lower half of the muffler rear clamp.

8. Lower the exhaust pipes for ac

cess to remove the transmission.

9. Disconnect the parking brake

equalizer rod from the equalizer

lever.

10. Disconnect the cooler lines

from the transmission.

11. Disconnect the manual and

throttle control rods at the transmis

sion.

12. Disconnect the speedometer

cable at the extension housing.

13. Remove the two engine rear

support to transmission bolts.

14. Position a transmission jack

under the transmission and raise it

slightly to take the weight off the

cross member.

15. Remove the cross member

bolts and cross member. With the

transmission jack in position, remove

the four transmission to converter

housing bolts.

16. Tilt the rear of the transmis

sion assembly slightly upward, and

with the jack move the assembly

toward the rear until clear of the

turbine shaft. Lower the assembly

and remove it from the car.

INSTALLATION

1. Install guide pins in the two

top transmission to converter hous

ing attaching bolt holes.

2. Mount the transmission on the

jack and position it under the car.

Be sure to align the turbine shaft

splines with the turbine splines and

the converter impeller lugs with the

slots in the front pump drive gear.

3. Raise the transmission, move it

toward the front of the car, and posi

tion it on the converter housing.

4. Install the transmission to con

verter housing lower attaching bolts.

Remove the two guide pins and in

stall the two upper attaching bolts.

Tighten the bolts to 40-45 foot

pounds torque.

5. Install the frame cross member

and bolts.

CONVERTER REPLACEMENT

REMOVAL

1. Remove the transmission.

2. Remove the four stud nuts that

attach the converter to the flywheel.

Replace the converter housing lower

front cover to prevent the converter

from falling when the housing is

removed.

3. Remove the starter cable, then

remove the starter.

4. Remove 6 converter housing to

engine block bolts.

6. Lower the transmission onto

the cross member, and install the

engine rear support to transmission

bolts.

7. Connect the oil cooler to trans

mission oil inlet and outlet lines to

the transmission. Tighten the fittings

securely.

8. If a new transmission is being
installed, position a new rubber ex

tension housing shield over the end

of the housing.

9. Slide the universal joint yoke

onto the output shaft, then connect

the drive shaft at the rear axle. Lu

bricate the front universal slip yoke

with Ford lubricant B8A-19589-A.

10. Connect the speedometer

cable to the extension housing.

11. Connect the manual linkage

to the transmission manual lever, and

connect the throttle linkage to the

transmission throttle lever.

12. Adjust the linkage.

13. Install the converter drain

plugs and converter lower cover.

14. Install the exhaust pipes.

15. Connect the fluid filler tube to

the oil pan. Tighten the fittings se

curely.

16. Lower the car to the floor, and
fill the transmission with fluid. Then

check the fluid level with the trans

mission at normal operating tem

perature.

5. Work the converter housing off

the engine dowel pins and remove the

housing and converter.

INSTALLATION

1. Place the converter in the hous-
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ing, and retain it there by installing engine bolts. foot-pounds.

the lower front cover. 4. Remove the converter housing 5# Torque the converter housing
2. Raise the housing and con- lower front cover and position the

ine boUs tQ 4(M5 foot_pounds.
verter into position and start the converter on the flywheel. Install the

housing on the engine dowel pins. four converter to flywheel stud flat 6. Install the converter housing

3. Start the 6 converter housing to washers and nuts. Torque to 20-25 lower front cover.
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4-5 TRANSMISSION OVERHAUL

Section Page

1 Removal of Sub-

Assemblies 4-35

2 General Inspection 4-38

3 Repair and Assembly of

Sub-Assemblies 4-39

4 Transmission Case and

Linkage Repair 4-48

5 Installation of Sub-

Assemblies 4-49

6 Hydraulic System

Bench Tests 4-53

REMOVAL OF SUB-ASSEMBLIES

REMOVAL OF HYDRAULIC

CONTROL SYSTEM PARTS

1. Before removing any of the

transmission sub-assemblies, thor

oughly clean the outside of the trans

mission case to prevent dirt from

getting inside the mechanism.

2. After the transmission has been

removed from the car, place the as

sembly in a holding fixture. For the

PBL transmission, the fixture shown

in Fig. 1 may be used. For the

PBB transmission, use fixture T57L-

500-A.

3. Remove the oil pan and gasket.

Lift the screen off the forward tube,

then lift it off the rear tube.

4. Remove the spring seat from

the pressure regulator. Maintain con

stant pressure on the seat to prevent

distortion of the spring seat and the

sudden release of the springs. Re

move the pressure regulator springs

and pilots, but do not remove the

valves.

5. Loosen, but do not remove, the

body attaching bolts. Remove the

lubrication tube from the pressure

regulator and rear pump. If neces

sary, tap the tube with a soft ham

mer. Be careful not to bend or dis

tort the tube.

6. Lift the rear pump intake tube

out of the bore in the transmission

case. Be careful not to bend the tube.

7. Remove the small compensator

pressure tube, then remove the large

control pressure tube from the pres

sure regulator and the control valve

body. If necessary, tap the tubes with

a soft hammer but do not distort the

tubes.

8. Loosen the front and rear servo

band adjusting screws 5 turns. Loos

en the front servo attaching bolts 3

turns.

9. Remove the control valve body

attaching bolts. Align the levers to

permit removal of the valve body,
then lift the valve body clear of the

transmission case. Pull the body off

the servo tubes, then remove the

valve body from the case.

10. Remove the regulator body

attaching bolts and washers, then

remove the regulator body from the

case. Keep the control pressure valve

and the converter pressure regulator

valve in the pressure regulator to

avoid damage to the valves.

11. Remove the front servo apply

and release tubes by twisting and

pulling at the same time. Remove the

front servo attaching bolts. Hold the

front servo strut with the fingers,
then lift the servo assembly from the

case.

12. Remove the rear servo attach

ing bolts. Hold the actuating and

anchor struts with the fingers, then

lift the servo from the case.

TRANSMISSION END

PLAY CHECK

1. Remove one of the front pump

attaching bolts. Mount the dial indi

cator support tool in the front pump

bolt hole. Mount a dial indicator on

the support so that the contact rests

on the end of the turbine shaft as

shown in Fig. 2.

2. Install the extension housing
seal replacer on the output shaft to

provide support for the shaft.

3. Pry the front clutch cylinder to

the rear of the transmission with a

large screwdriver (Fig. 2). Set the

dial indicator to zero while maintain

ing a slight pressure on the screw

driver.

4. Remove the screwdriver and

pry the units toward the front of the

transmission by inserting the screw

driver between the large internal gear

and the transmission case (Fig. 2).

5. Record the indicator reading

for use during transmission assembly.

End play should be 0.010 to 0.029

inch.

6. Remove the indicator support,

then remove the seal replacer from

the output shaft.

REMOVAL OF CASE AND

EXTENSION HOUSING PARTS

1. Remove the remaining front

pump attaching bolts, then remove

the front pump assembly. If neces

sary, tap the cap screw bosses with a

Tool-7000-CC

3254-A

FIG. 1-Transmission Mounted in Fixture
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PRY FRONT CLUTCH CYLINDER

TOWARD REAR OF TRANSMISSION

PRY GEAR TRAIN TOWARD FRONT

OF TRANSMISSION Am

Tool-T571-7657-A

Tool -77067

FRONT CLUTCH

CYLINDER

Tool -77067 3245-A

FIG. 2Transmission End Play Check

REAR PUMP

DISCHARGE TUBE

GOVERNOR

FLUID DISTRIBUTOR

SLEEVE

SPEEDOMETER

DRIVE GEAR \

Tool

77869 or

77869-W

OUTPUT SHAFT
REAR PUMP

3324-A MMBMHHKHDHm'ZTTWHBem^^ JH 3:

FIG. 3Output Shaft, Governor and Rear Pump FIG. 4Rear Pump Discharge Tube Removal

soft hammer to loosen the pump from

the case. Remove the front pump to

case gasket.

2. Remove the 5 transmission to

extension housing bolts. These bolts

also attach the rear pump to the case.

Hold the rear pump in position and

remove the extension housing.

3. Remove the speedometer drive

gear snap ring (Fig. 3) from the out

put shaft without moving the speed

ometer drive gear. Place one hand

under the output shaft below the

speedometer drive gear. Then remove

the speedometer drive gear. If the

drive gear drive ball does not fall out,

remove the ball from the seat in the

output shaft.

4. Remove the distributor sleeve

and tubes from the transmission.

On the PBB transmission, remove

the flat washer which is installed at

the front of the distributor sleeve.

5. Remove the 4 seal rings from

the output shaft with the fingers to

prevent breaking the rings.

6. Remove the governor snap ring
from the output shaft. Slide the gov

ernor assembly off the output shaft,

then remove the governor drive ball.

7. On the PBL transmission, in

stall the tube extractor tool in the

rear pump discharge tube (Fig. 4),

then remove the tube.

8. Remove the rear pump from

the case, then remove the extension

housing and pump gaskets.

9. Remove the rear pump drive

key from the output shaft, then re

move the bronze thrust washer from

the output shaft.

10. Hold the pinion carrier for

ward, then remove the output shaft

11. Remove the selective thrust

washer from the rear of the pinion

carrier.

12. Remove the two seal rings

from the primary sun gear shaft. Re

move the pinion carrier.

13. Remove the primary sun gear

rear thrust bearing and race from the

pinion carrier (Fig. 5).

14. Note the rear band position

for reference in assembly. The end

of the band next to the adjusting
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PRIMARY SUN GEAR

INPUT SHAFT

PINION CARRIER

HRUST BEARING RACE

3161-A

FIG. 5Primary Sun Gear Rear Thrust Beari

FRONT CLUTCH

CYLINDER

ng

FRONT CLUTCH

CYLINDER

REAR CLUTCH

DRUM

FIG. 6Input Shaft and Clutch Installati
RemovalPBL Transmission

on or

Tool -77530

46-A

screw has a depression (dimple) in

the center of the boss. On the PBL

transmission, squeeze the ends of the

rear band together, tilt the band to

the rear, then remove the rear band

from the case.

15. Remove the two center sup

port outer bolts (one each side) from

the transmission case.

On the PBB transmission, expand

the rear band so that the center sup

port and clutches may be removed

through it. The rear band strut may

be used as a spacer to hold the band

ends apart.

16. Exert sufficient pressure on

the end of the turbine shaft to hold

the clutch units together, then re-

FIG. 7Input Shaft, Clutches and Primary Sun Gear

move the center support, front and

rear clutch assemblies as a unit

(Fig. 6).

17. Install the clutch assemblies in

the bench fixture (Fig. 7).

18. Remove the thrust washer

from the front of the turbine shaft.

19. Remove the front band from

the case. Lift the front clutch assem

bly from the primary sun gear shaft.

20. Remove the bronze and steel

thrust washers from the secondary

sun gear shaft. Wire the thrust

washers together to assure correct

installation.

21. Remove the front clutch seal

rings from the primary sun gear shaft.

22. Lift the rear clutch assembly

from the primary sun gear shaft.

Two types of needle bearings are used

in the rear clutch hub and drum.

One type contains needles that are

held in place by the bearing race.

The other contains loose needles. Be

careful not to lose the individual

needles on transmissions so equipped.

23. Remove the rear clutch seal

rings from the primary sun gear

shaft. Do not break the seal rings.

Remove the primary sun gear front

thrust washer.
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GENERAL INSPECTION

OUTPUT SHAFT AND PRIMARY

SUN GEAR SHAH

1. Inspect the thrust surfaces and

journals for scores. Inspect the in

ternal gear for broken or worn teeth.

2. Inspect the aluminum sleeve for

scores or leakage. Inspect the ring

grooves for burrs.

3. Inspect the keyway and drive

ball pocket for wear, and inspect the

splines for burrs or wear.

4. Inspect the output shaft sleeve

for alignment with the governor drive

ball (Fig. 8).

5. Inspect the external parking

gear teeth for damage and the speed

ometer drive gear teeth for burrs.

6. Inspect the primary sun gear

and shaft as follows:

Inspect the sun gear for broken or

worn teeth. Inspect all thrust surfaces

and journals for scores. Check all

fluid passages (Fig. 9) for obstruc

tions and leakage. Inspect the seal

ring grooves for burrs. Inspect the

sun gear shaft splines for burrs and

wear. Inspect the front clutch lubri

cation valve for free movement

DISTRIBUTOR SLEEVE

1. Inspect the distributor sleeve

for scores or excessive ring wear. In

spect the distributor sleeve passages

for obstructions.

2. Check the fit of the fluid tubes

in the distributor.

PINION CARRIER

1. On the pinion carrier, inspect

the clutch outer race (Fig. 10) for

roughness.

2. Inspect the center support inner

race for roughness.

3. Inspect the spray ends for flat

spots.

EXTENSION HOUSING

1. Inspect the housing for cracks.

Inspect the gasket surface for burrs

or warpage. Check for leakage

around the governor inspection cover

and gasket. If leakage is found, in

stall a new gasket.

2. Inspect the bushing for scores

or wear. If required, replace the

bushing as shown in Fig. 6, Part 4-4.

GOVERNOR DRIVE

BALL POCKET

TEAR DROP

3443-A

FIG. 8Correct Position of Output Shaft

Aluminum Sleeve

3. Inspect the rear seal for hard

ness, cracks, or wear. If the seal

shows wear or deterioration, replace

the seal as follows:

Install the extension housing on

the transmission case. Install the

puller shown in Fig. 4, Part 4-4, then

remove the extension housing seal.

The seal is one inch thick.

Inspect the seal counterbore and

remove all burrs and scores with cro

cus cloth.

Coat the outer diameter of a new

seal with FoMoCo Sealing Com

pound, or its equivalent, then posi

tion the seal in the extension housing
counterbore. The felt side of the

seal must be toward the rear. Drive

the seal into place with the tool

shown in Fig. 6, Part 4-4, until it is

firmly seated in the counterbore.
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FIG. 9Primary Sun Gear Shaft Cross Section
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3446-A

REPAIR AND ASSEMBLY OF SUB-ASSEMBLIES

The repair procedures given here

include the disassembly, inspection,

and assembly of the sub-assemblies

removed from the transmission case.

During the repair of the sub-as

semblies, certain general instructions

which apply to all units of the trans

missions must be followed. These in

structions are given here to avoid

unnecessary repetition.

Handle all transmission parts care

fully to avoid nicking or burring the

bearing or mating surfaces.

Lubricate all internal parts of the

transmission before assembly with

transmission fluid.

Do not use any other lubricants.

Gaskets and thrust washers may

be coated with petroleum jelly to

facilitate assembly. Always install

new gaskets when assembling the

transmission or units of the trans

mission.

Tighten all bolts and screws to the

recommended torque.

PRIMARY SUN GEAR SHAFT

1. Position the primary sun gear

shaft in the clutch bench fixture.

2. Check the fit of the seal rings

in the grooves of the primary sun

gear shaft. The rings should enter the

grooves freely without bind.

3. Check the fit of the seal rings

in their respective bores. A clearance

of 0.002-0.009 inch should exist be

tween the ends of the rings.

4. Install the seal rings on the

shaft, then check for free movement

in the grooves.

5. If the front clutch lubrication

valve is not operating properly, repair

it by installing a new kit.

REAR CLUTCH

1. Remove the clutch pressure

plate snap ring, then remove the

pressure plate from the drum. Re

move the bronze and steel plates from

the drum.

2. Compress the spring in an arbor

press with the proper tool, and re

move the snap ring.

On the PBL transmission only, the

tool shown in Fig. 11 may be used.

Tool T59L-77515-B may be used on

both transmissions.

3. Guide the spring retainer while

releasing the press to prevent the re

tainer from locking in the snap ring

groove.

4. Position an air hose and the

primary sun gear shaft on the rear
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REAR CLUTCH

FIG. 12Rear Clutch Piston Removal

3447-A

3255-A

FIG. 11Clutch Spring Snap Ring Removal

clutch as shown in Fig. 12. Place the

hose nozzle in one of the holes in the

shaft, place one finger over the other

hole, then force the clutch piston out

of the clutch drum with air pressure.

5. Remove the clutch piston inner

seal ring from the clutch drum.

Remove the cluch piston outer seal

ring from the groove in the piston.

6. Inspect the drum band surface,

the bushing, and thrust surfaces for

scores. Minor scores may be removed

with crocus cloth. Badly scored parts

must be replaced.

7. Inspect the needle bearing for

worn rollers. Inspect the clutch piston

bore and the piston inner and outer

bearing surfaces for scores.

8. Check the fluid passages for ob

structions. All fluid passages must be

clean and free of obstructions.

9. Inspect the clutch plates for

scores, and check the plates for fit on

the clutch hub serrations. Replace

all plates that are badly scored or do

not fit freely in the hub serrations.

Front clutch plates differ in friction

characteristics from rear clutch plates

and are not interchangeable.

10. Check the coning of the steel

plates. Position the plates on a flat

surface, then check the coning with a

feeler gauge. The plates are coned to

REAR

CLUTCH

PLATE

3470-A

FIG. 13Checking Rear Clutch Plate Coning

0.010-inch clearance (Fig. 13).

11. Inspect the clutch pressure

plate for scores on the clutch plate

bearing surface. Check the clutch re

lease spring for distortion.

12. Lubricate all parts to facilitate

assembly. Install the clutch piston in

ner seal ring in the groove in the

drum. Install a new outer seal ring on
the piston, then install the piston in

the clutch drum.

13. On the PBL transmission, in

stall 6 bronze and 6 steel clutch

plates alternately, starting with a

steel plate. Because of coning, all

steel plates must face the same

direction with either all concave or

all convex sides up.

On the PBB transmission, install

5 bronze and 5 steel plates.

14. Install the clutch pressure

plate with the bearing surface down.

Install the clutch pressure plate snap

ring. Make sure the snap ring is fully
seated in the groove.

15. Install the clutch release

spring, then position the retainer on

the spring. Position the clutch assem

bly in an arbor press, then position

the proper tool on the spring re

tainer. Compress the clutch spring,

then install the snap ring. While

compressing the spring, guide the

retainer to avoid interference of the

retainer with the snap ring groove.

Make sure the snap ring is fully
seated in the groove.
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PISTON

FIG. 15Front Clutch Piston Seal Removal

BUSHING DRIVEN GEAR

FRONT CLUTCH

CYLINDER

3253-A
PUMP BODY

BUSHING

34SO-A

FIG. 14Front Clutch Spring Snap Ring Removal FIG. 16Front Pump

FRONT CLUTCH

1. Remove the clutch cover snap

ring with a screwdriver, then remove

the turbine shaft from the clutch

drum. Remove the thrust washer

from the thrust surface of the clutch

hub. Insert one finger in the clutch

hub, then lift the hub straight up to

remove the hub from the clutch

drum.

2. Remove the four bronze and

the three steel clutch plates, then

remove the pressure plate from the

clutch drum.

3. On the PBL transmission, place

the front clutch spring compressor on

the release spring, position the clutch

drum on the bed of an arbor press,

then compress the release spring

with the arbor press until the release

spring snap ring can be removed

(Fig. 14). This tool is not necessary

in removing the spring on the PBB

transmission.

4. Remove the clutch release

spring from the clutch drum. Install

the special nozzle shown in Fig. 14

on an air hose. Place the nozzle

against the clutch apply hole in the

front clutch housing, and force the

piston out of the housing.

5. Remove the piston inner seal

from the clutch housing as shown in

Fig. 15. Remove the piston outer seal

from the groove in the piston as

shown in Fig. 15.

6. Inspect the clutch cylinder

thrust surfaces, piston bore, and

clutch plate serrations for scores or

burrs. Minor scores or burrs may be

removed with crocus cloth. Replace

the clutch cylinder if it is badly
scored or damaged.

7. Check the fluid passage in the

clutch cylinder for obstructions.

Clean out all fluid passages.

8. Inspect the clutch piston for

scores and replace if necessary.

9. Check the clutch release spring

for distortion and cracks. Replace

the spring if it is distorted or cracked.

10. Inspect the bronze and steel

clutch plates and the clutch pressure

plate for scored bearing surfaces.

Replace all parts that are deeply
scored.

11. Check the clutch plates for

flatness and for fit on the clutch hub

serrations. Discard any plate that

does not slide freely on the serrations
or that is not flat. Front clutch plates

differ in friction characteristics from

the rear clutch plates and are not

interchangeable.

12. Check the clutch hub thrust

surfaces for scores and the clutch

hub splines for wear.

13. Inspect the turbine shaft bear

ing surfaces for scores. If excessive

clearance or scores are found, dis

card the unit.

14. Check the splines on the tur

bine shaft for wear and replace them

if they are excessively worn.

15. Inspect the bushing in the tur

bine shaft for scores.

16. Lubricate all parts with auto

matic transmission fluid. Install a

new piston inner seal ring in the

clutch cylinder as shown in Fig. 15.

17. Install a new piston outer seal

in the groove in the piston as shown

in Fig. 15.

18. Install the piston in the clutch

housing. Make sure the steel bearing
ring is in place on the piston.

19. On the PBL transmission, po

sition the release spring in the clutch

cylinder with the concave side up.

Place the release spring compressor

on the spring, compress the release

spring with an arbor press, then

install the snap ring as shown in

Fig. 14. Make sure the snap ring
is fully seated in the groove.

20. The front clutch should not

be assembled further, until the

front clutch housing is installed on

the rear clutch and primary sun gear

shaft assembly (Fig. 27).

FRONT PUMP

1. Remove the stator support at

taching screws and lockwashers, then
remove the stator support. Mark the

top surface of the pump driven gear

with prussian blue to assure correct

assembly. Do not scratch the pump
gears.

2. Remove the drive and driven

gears from the pump body.

3. Refer to Fig. 16 for a disassem
bled view of the front pump. Inspect
the pump body bushing, drive gear
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3451-A
3452-A

FIG. 17Front Seal Removal FIG.18 Front Seal Installation

DRIVEN GEAR

DRIVE GEAR

3388-B

FIG. 19Rear Pump

bushing, gear pockets, and crescent

for scores.

4. Inspect the mating surfaces of

the pump body and cover for burrs.

5. Inspect the drive and driven

gear bearing surface for scores, and

check the gear teeth for burrs. In

spect the stator support splines for

burrs and wear.

6. Check the fluid passages for

obstructions.

7. If any parts other than the

stator support are found defective,

replace the pump as a unit. Minor

burrs and scores may be removed

with crocus cloth. The stator support

is serviced separately.

8. Bolt the front pump to the

transmission case with capscrews.

9. Install the oil seal remover

shown in Fig. 17, then pull the front

seal from the pump body. The front

seal is Vi inch thick.

10. Clean the pump body coun

terbore, then inspect the bore for

rough spots. Smooth up the counter

bore with crocus cloth.

11. Remove the pump body from

the transmission case.

12. Coat the outer diameter of a

new seal with FoMoCo Sealing Com

pound, or its equivalent, then position

the seal in the pump body. Drive the

seal into the pump body with the

tool shown in Fig. 18 firmly seated

in the body.

13. Place the pump driven gear in

the pump body with the mark on the

gear facing upward. Install the drive

gear in the pump body.

14. Install the stator support, at

taching screws, and lockwashers.

Check the pump for free movement.

REAR PUMP

1. Remove the screws and lock

washers which secure the pump

cover to the pump body, then remove

the cover. Mark the top face of the

pump drive and driven gear with

prussian blue to assure correct instal

lation of gears at assembly (Fig. 19).

Do not scratch the pump gears.
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2. Remove the drive and driven

gears from the pump body.

3. Inspect the gear pockets and

the crescent of the pump body for

scores or pitting.

4. Inspect the inner bushing and

the drive and driven gear bearing
surfaces for scores.

5. Check all fluid passages for ob

structions, and check mating surfaces

and gasket surfaces of the pump body
and cover for burrs.

6. Inspect the pump cover bear

ing surface for scores. Minor burrs

or scores may be removed with cro

cus cloth.

7. If any pump parts, other than

the pump cover, are defective, re

place the pump as a unit. The pump

cover can be replaced separately.

8. Place the pump driven gear in

the pump body with the mark (placed

on the gear at disassembly) facing
upward.

9. Install the drive gear in the

pump body with the mark facing up
ward. Install the pump cover, attach

ing screws, and lockwashers. Tighten

the VA-'mch screws to 80-90 inch-

pounds torque and the No. 10-24

screw to 25-35 inch-pounds torque.

Check the pump for free movement

of the gears.

PRESSURE REGULATOR

1. Remove the valves from the

regulator body.

2. Remove the regulator body
cover attaching screws, and remove

the cover.

3. Remove the separator plate,

then remove the front pump check

valve and spring from the regulator

cover.

4. Wash all parts thoroughly in

clean solvent and blow dry with mois

ture-free compressed air.

5. Inspect the regulator body and

cover mating surfaces for burrs.

6. Check all fluid passages for ob

structions.

7. Inspect the control pressure and

converter pressure valves and bores

for burrs and scores. Remove all

burrs carefully with crocus cloth.

8. Check free movement of the

valves in their bores. The valves

should fall freely into the bores when

both the valve and bore are dry.

9. Inspect the valve springs for

distortion.

10. When assembling the parts,

avoid damaging them. Position the

check valve spring and valve in the

regulator cover.

11. Position the separator plate on

the regulator cover.

12. Position the regulator cover

and separator plate on the regulator

body, then install the attaching

screws. Tighten the screws to 20-30

inch-pounds torque.

13. Insert the valves in the pres

sure regulator body (Fig. 20).

CONTROL VALVE BODY

During the disassembly of the con

trol valve assembly, avoid damage to

valve parts and keep the valve parts

clean. Place the valve assembly on a

clean shop towel while performing
the disassembly operation. Do not

separate the valve bodies until after

the valves have been removed.

DISASSEMBLY

1. Remove the manual valve. Re

move one screw attaching the sep

arator plate to the lower valve body.

nil

nil
3453-A

2. Remove the upper body front

plate (Fig. 21). The plate is spring

loaded. Apply pressure to the plate

while removing the attaching screws.

3. Remove the compensator sleeve

and plug, then remove the compen

sator valve springs. Remove the com

pensator valve.

4. Remove the modulator valve as

sembly. Remove the downshift valve

and throttle valve spring.

5. Remove the two screws which

attach the throttle valve return spring

to the upper body, then remove the

spring. Remove the remaining screw

attaching the upper valve body rear

plate to the body, then remove the

plate.

6. Remove the throttle valve, then

the compensator cut back valve.

7. Remove the lower body side

plate (Fig. 21). The plate is spring

loaded. Apply pressure to the plate

while removing the attaching screws.

8. Remove the 1-2 shift valve

spring and valve. Remove the inhibi

tor valve and spring.

9. Remove the lower body end

plate. The end plate is spring loaded.

Apply pressure to the plate while re

moving the attaching screws.

10. Remove the rear servo lock

out valve and spring.

11. Remove the 2-3 throttle re

ducing valve and spring, the 2-3

shift valve sleeve and the 2-3 delay
shift valve.

12. Remove the 2-3 shift valve

spring and valve. Remove the tran

sition valve.

13. On the valve body cover, re

move the 3-2 kickdown control valve

and check valve cover (Fig. 21).
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14. Remove the check ball spring

and check ball. Remove the kickdown

control valve spring and valve.

15. Remove the 3-2 coasting con

trol valve spring retainer from the

cover. Remove the valve and spring.

16. Remove the four through

bolts and three screws, then separate

the bodies. The rear pump check

valve sleeve, valve, and spring may

now be removed from the lower

body.

ASSEMBLY

1. Arrange all parts in their cor

rect position. Rotate the valves and

plugs when inserting them in their

bores to avoid shearing of soft body
castings.

2. Install the separator plate on

the upper body. Do not tighten the

screws.

3. Install the check valve spring,

valve, and seat in the lower body.

Position the lower body on the upper

body, then start but do not tighten

the attaching screw.

4. Position the cover and separator

plate on the lower body and start the

four through bolts.

5. Align the valve body attaching

bolt holes in the separator plate and

the lower body. Tighten the four

valve body bolts, equally, to 4-6 foot

pounds torque. Excessive tightening
of these bolts may distort valve

bodies, causing valves or plugs to

stick.

6. Install the three cover to lower

body screws. Tighten the cover and

body screws to 28-30 inch-pounds.

Tighten the other screws.

7. Install the 3-2 kickdown control

valve and spring and the ball check

valve and spring in the cover. Install

the plate.

8. Install the 3-2 coasting control

valve, spring, and spring retainer in

the cover.

9. Install the transition valve in

the lower body. Install the 2-3 shift

valve, spring, sleeve, shift delay valve,

inner spring, and throttle reducing

valve.

10. Install the rear servo lockout

valve spring and valve. Install the

lower body end plate.

11. Install the inhibitor valve

spring and valve in the lower body.

12. Install the 1-2 shift valve

spring and valve. Install the lower

body side plate.

13. Install the throttle valve and

compensator cut-back valve in the

upper body. Install the upper body
rear plate and throttle valve return

sjyring.

14. Install the throttle valve spring

and downshift valve. Install the mod

ulator valve assembly.

15. Install the compensator valve,

inner and outer compensator springs,

and the compensator sleeve and plug.

Install the upper body front plate.

16. Install the manual drive.

GOVERNOR

1. Remove the governor body side

plate attaching screws and remove

the plate.

2. Remove the governor body at

taching bolts, then remove the body
from the counterweight (Fig. 22).

3. Remove the governor weight

spring retainer, spring, weight, and

valve from the body (Fig. 22).

4. Inspect the governor valve and

bore for scores. Minor scores may be

removed with crocus cloth. Replace

the governor if the valve or body is

deeply scored.

5. Check for free movement of

the valve in the bore. Inspect fluid

passages in the governor body and

counterweight for obstructions. All

fluid passages must be clean.

WEIGHT

6. Inspect the mating surfaces of

the governor body and counterweight

for burrs and distortion. Mating sur

faces must be smooth and flat.

7. Install the governor valve in the

bore of the governor body. Install the

weight, spring, and spring retainer.

8. Install the governor body on the

counterweight. Make sure the fluid

passages in the body and the counter

weight are aligned.

9. Install the governor body at

taching bolts. Position the governor

body cover plate on the body, then

install the cover plate screws.

FRONT SERVO

1. Remove the servo piston guide

snap ring (Fig. 23). The servo piston

is spring loaded. Apply pressure to

the piston when removing the snap

ring.

2. Remove the servo guide and

piston from the servo body. If neces

sary, tap the servo piston guide

lightly with a soft hammer to remove
it from the servo body.

3. Remove the servo spring.

4. Remove the guide from the

servo piston, then remove the seal

ring from the guide. Remove the

rings from the servo piston.

5. Inspect the servo body for

cracks and the piston bore and the

servo piston stem for scores (Fig. 23).

Check fluid passages for obstructions.

6. Check the actuating lever for

VALVE BODY

COUNTERWEIGHT

3325-A

FIG. 22-governor
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SNAP

RINGCf\ RINGS /\ RIN

ACCUMULATOR

SPRING

LEVER'

ACCUMULATOR

PISTON

FIG. 23Front Servo

SEAL RINGS

PIN

SHAFT~l \ADJUSTING SCREW

SPRING

RETAINER

3458-A

free movement, and inspect it for

wear. If necessary to replace the ac

tuating lever or shaft, remove the

retaining pin and push the shaft out

of the bracket. Inspect the adjusting

screw threads and the threads in the

lever.

7. Check the servo spring and

servo band strut for distortion.

8. Inspect the servo band lining
for excessive wear and bonding to

the metal. The band should be re

placed if worn to a point where

grooves are not clearly evident.

9. Inspect the band ends for cracks

and check the band for distortion.

10. Install the servo spring in the

servo body. Install new large and

small seal rings on the servo piston.

11. Install a new seal ring on the

servo guide, then install the guide on

the servo piston.

12. Install the piston and guide

assembly in the servo body.

13. Press the cover down, then in

stall the snap ring. Install the adjust

ing screw and locknut in the actuating

lever if they were previously re

moved.

14. Remove the snap ring which

retains the accumulator spring re

tainer in the servo body.

15. Remove the spring retainer,

spring, and accumulator piston from

the servo housing. Air pressure ap

plied to the apply passage will force

the accumulator piston out.

16. Install new seal rings on the

piston and spring retainer.

17. To assemble, reverse the dis

assembly procedure.

REAR SERVO

1. Remove the servo actuating

lever shaft retaining pin with a

Vs -inch punch. Remove the shaft and

actuating lever needle bearings and

thrust washers.

2. Press down on the servo spring

retainer, then remove the snap ring.

Release the pressure on the retainer

slowly to prevent the spring from

flying out.

3. Remove the retainer and servo

spring.

SHAFT

NEEDLE BEARING RETAINING WASHER

SPRING RETAINER

SERVO LEVER

SERVO BODY

ACCUMULATOR

PISTON

NEEDLE BEARING

RETAINING WASHER

VALVE

CHECK VALVE

SPRING

SNAP RING 3469-A

FIG. 24Rer Servo
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4. Force the piston out of the

servo body with air pressure. Hold

one hand over the piston to prevent

damage.

5. Remove the piston seal ring.

Remove the accumulator piston from

the servo piston.

6. Inspect the servo body for

cracks and the piston bore for scores

(Fig. 24). Inspect the servo body to

transmission case mating surface for

burrs.

7. Check the fluid passages for ob

structions. Inspect the fluid passage

plugs for tightness in the body. Check

the orifice in the servo piston for

dirt.

8. Inspect the accumulator piston

stem for scores. Inspect the actuating

lever socket for scores and wear.

Check the actuating lever and shaft

for wear.

9. Inspect the band and the struts

for distortion. Inspect the band ends

for cracks.

10. Inspect the servo spring for

distortion.

11. Inspect the servo band lining
for excessive wear and bond to metal

band. The band should be replaced

if worn to a point where grooves are

not clearly evident.

12. Inspect the accumulator piston

and bore for scores. Be sure that the

piston slides freely in the bore.

13. Install the accumulator piston

in the servo piston.

14. Install a new seal ring on the

servo piston.

15. Install the piston in the servo

body. Lubricate the parts to facilitate

assembly. Install the servo spring

with the small coiled end against the

servo piston.

16. Install the spring retainer.

Compress the spring with a
"C"

clamp, then install the snap ring.

Make sure the snap ring is fully
seated in the groove.

17. Install the needle bearings in

the actuating lever. Install the ac

tuating lever and thrust washers with

the socket in the lever bearing on the

piston stem. Install the actuating

lever shaft aligning the retaining pin

holes, and install the pin.

18. Check the actuating lever for

free movement.
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MANUAL SHAFT

AND LEVER

DETENT SPRING

DETENT BALL

MANUAL SHAFT NUT

INNER THROTTLE LEVER

THROTTLE SHAFT NUT

THROTTLE SHAFT

AND LEVER TORSION

LEVER

TOGGLE LIFT#
*^T m~ ^^

LEVER SPRING
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TOGGLE LIFT LEVER
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FIG. 25Pacing Linkage

TRANSMISSION CASE AND LINKAGE REPAIR

DISASSEMBLY

1. Remove the inner throttle lever

shaft nut (Fig. 25), then remove the

inner throttle lever.

2. Remove the outer throttle lever

and shaft. Remove the throttle shaft

seal from the counterbore in the

manual lever shaft.

3. Remove the cotter pin from

each end of the parking pawl torsion

rod, then remove the rod.

4. Rotate the manual shaft until

the detent lever clears the detent ball,

then remove the detent ball and

spring. Do not allow the detent ball to

fly out of the case.

5. Remove the manual lever shaft

nut, then remove the detent lever.

Remove the outer manual lever and

shaft from the transmission case.

6. Remove the clip retaining the

torsion lever assembly and disassem

ble the assembly.

7. Tap the toggle lever sharply to

ward the rear of the case to remove

the plug and pin.

8. Remove the pawl pin by work

ing the pawl back and forth. Remove

the pawl and toggle lever assembly,

then disassemble.

9. Remove the manual shaft seal

and case vent.

FRONT PUMP DISCHARGE

TO

CONVERTER

REAR CLUTCH

REAR PUMP

REAR SERVO

3459-A

FIG. 26Transmission Case Fluid Passages
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INSPECTION

Clean the case thoroughly with

clean solvent. Blow out all passages

(Fig. 26).

Inspect the case for cracks and

stripped threads. Inspect the gasket

surfaces and mating surfaces for

burrs. Check the vent for obstruc

tions, and check all fluid passages for

obstructions and leakage.

Inspect the case bushing and center
support bushing for scores. Inspect

the torsion lever pin for wear.

Check all linkage components for

wear or damage (Fig. 25).

ASSEMBLY

1. Assemble the toggle lever and

pawl assembly and install in the case.

2. Install the torsion lever assem

bly, using two screwdrivers to posi

tion the spring on the lever.

3. Coat the outer diameter of a

new manual shaft seal with gasket

sealer and install the seal in the case.

4. Install the manual lever and

shaft in the case.

5. Install the detent lever and the

attaching nut. Tighten the nut to 35-

40 foot-pounds torque.

6. Install the detent spring and

ball using a tube to depress the ball

and spring while rotating the lever.

7. Complete the lever installation

using a new throttle lever shaft seal.

8. Check for free linkage opera

tion and install the vent in the trans

mission case.

INSTALLATION OF SUB-ASSEMBLIES

PRESSURE PLATE

Tool77530

3396-A 3397-A

FIG. 27Front Clutch Hub Installation FIG. 28Pressure Plate Installation

CLUTCHES AND GEAR TRAIN

ASSEMBLY AND INSTALLATION

PBL TRANSMISSION

1. Install the bronze thrust washer

on the primary sun gear shaft. Lubri

cate all parts to facilitate assembly.

2. Install the rear clutch on the

primary sun gear shaft. Center the

seal rings on the primary sun gear

shaft to prevent breakage. If the rear

clutch hub is equipped with a needle

bearing that contains loose needles,

be sure that all the needles are in

place before assembling the clutch

assembly on the sun gear shaft.

Needles may be held in place with a

light film of grease.

3. Install the steel and bronze

thrust washer on the secondary sun

gear shaft.

Be sure that the flats on the steel

washer I.D. are aligned with the flats

on the secondary sun gear shaft.

4. Install the two seal rings in

the grooves of the primary sun gear

shaft. Check the seal rings for free

movement in the grooves and in their

respective bores, and install new

rings if they bind.

5. Install the front clutch hous

ing on the primary sun gear shaft by
rotating the clutch units to mesh the

rear clutch plates with the serrations

on the clutch hub. Do not break the

seal rings.

6. Install the clutch hub in the

clutch cylinder with the deep counter

bore down (Fig. 27). Install the

thrust washer on the clutch hub.

7. Install the pressure plate in the

clutch cylinder with the flat side up
(Fig. 28).

8. Install the four bronze and

the three steel clutch plates alter

nately, starting with a bronze plate

(Fig. 29). Lubricate the plates as they
are installed.

9. Install the turbine shaft in the

clutch cylinder, then install the snap
ring. Make sure the snap ring is fully
seated in the groove.

10. Install the thrust washer on

the turbine shaft.

11. Install the front band in the

transmission case so that the anchor

end is aligned with the anchor in the

case. Lift the clutch assemblies out
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ONE-WAY

CLUTCH

CLUTCH

INNER

RACE

3398-A

FIG. 29Clutch Plate Installation

CENTER

SUPPORT
3460-A

3461 -A

FIG. 31Pinion Carrier Installation

of the holding block. Do not let the

clutches separate.

12. Install the sub-assemblies in the

transmission case, from the rear,

while positioning the servo band on

the drum. Hold the units together

while installing them (Fig. 6).

13. On the bench, install the one

way clutch on the
center support with

the flanged side of the cage rings up

(Fig. 30).

14. Carefully compress each drag

spring as it is started on the inner

race. After all the drag springs are

started on the race, rotate the clutch

to tilt the sprags, then push the

clutch all the way down on the center

support. Place a strong rubber band

around the sprag outer ends (Fig. 31).

15. Install the center support and

clutch in the case.

16. Install the right and left-hand

center support outer bolts and ex

ternal tooth lockwashers. The lock

washers must be installed with the

rolled edge toward the transmission

case to insure a tight seal.

17. Position the rear band in the

case (Fig. 31). Install the primary sun

gear rear thrust bearing and race in

the pinion carrier (Fig. 5).

18. Install the pinion carrier in the

case and start the pinion carrier front

FIG. 30Clutch to Center Support Installation

pilot in the center support bushing.

Depress the
"T"

bar and work the

pinion carrier forward until the

sprags are started on the clutch outer

race.

19. Remove the rubber band (Fig.

32).

20. Work the pinion carrier for

ward to the point that the one-way

clutch is barely visible. Rotate the

pinion carrier counterclockwise (from

the rear) and note whether the clutch

rotates with the pinion carrier or

remains stationary with the center

support.

21. The clutch is so designed that

the
"T"

bar frictional grip on the

clutch outer race is stronger than the

drag spring frictional grip on the

inner race, so the clutch should ro

tate with the pinion carrier. If it does

not rotate with the pinion carrier,

replace the clutch.

22. Install the selective thrust

washer on the pinion carrier rear

pilot. If the end play was not within

specifications when checked prior to

disassembly, replace the washer with

one of proper thickness. The follow

ing selective washers are available:

0.063-0.061 inch, 0.076-0.074 inch,
0.069-0.067 inch, and 0.083-0.081

inch.

23. Install the output shaft, care

fully meshing the internal gear with

the pinions.
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RUBBER BAND
3462-A

FIG. 32Rubber Band Removal

CLUTCHES AND GEAR TRAIN

ASSEMBLY AND INSTALLATION

PBB TRANSMISSION

1. Install the bronze thrust washer

on the primary sun gear shaft. Lubri

cate all parts to facilitate assembly.

2. Install the rear clutch on the

primary sun gear shaft. Center the

seal rings on the primary sun gear

shaft to prevent breakage. If the rear

clutch hub is equipped with a needle

bearing that contains loose needles,

be sure that all the needles are in

place before assembling the clutch

assembly on the sun gear shaft.

Needles may be held in place with

a light film of grease.

3. Carefully invert the assembly

on the bench fixtures.

4. Install the one-way clutch on

the center support with the flanged

side of the cage rings up (Fig. 30).

Carefully compress each drag

spring as it is started on the inner

race. After all the drag springs are

started on the race, rotate the clutch

to tilt the sprags, then push the

clutch all the way down on the center

support. Place a strong rubber band

around the sprag outer ends.

5. Place the center support over

the inverted rear clutch and primary

sun gear assembly.

6. Start the planet carrier into the

center support bushing and over the

one-way clutch.

7. Depress the
"T"

bar and slowly

turn the pinion carrier counter

clockwise (from the top) until all

the clutch sprags are started into the

pinion carrier.

8. Remove the rubber band. Hold

the center support and turn the

pinion carrier counterclockwise

(from the top). This will permit the

pinion carrier to slide downward

over the cluch sprags.

9. Carefully invert the assembly

on the bench fixture.

10. Install the steel thrust washer

and then install the bronze thrust

washer on the secondary sun gear

shaft. Be sure that the flats on the

steel washer I.D. are aligned with the

flats on the secondary sun gear shaft.

11. Install the front clutch hous

ing on the primary sun gear shaft by

rotating the clutch units to mesh the

rear clutch plates with the serrations

on the clutch hub. Do not break the

seal rings.

12. Install the clutch hub in the

clutch cylinder with the deep counter
bore down (Fig. 27). Install the thrust

washer on the clutch hub.

13. Install the pressure plate in

the clutch cylinder with the flat side

up (Fig. 29).

14. Install the four bronze and

the three steel clutch plates alter

nately, starting with a bronze plate

(Fig. 29). Lubricate the plates as they

are installed.

15. Install the turbine shaft in the

clutch cylinder, then install the snap

ring. Make sure the snap ring is fully
seated in the groove.

16. Install the thrust washer on

the turbine shaft.

17. Place the front and rear bands

in the case. Place the rear band strut

crossways between the rear band ends.

This will provide enough clearance

for the center support to clear the

band.

18. Carefully lift the pinion car

rier, center support and clutch assem

blies off the bench fixture and insert

it into the transmission case.

19. After the assembly is firmly
seated forward in the case, turn the

pinion carrier clockwise (from the

rear) until the center support bolt

holes are aligned with the holes in

the case.

20. Install the center support

bolts and torque them to 20-25 foot

pounds.

21. Install the selective thrust

washer on the pinion carrier rear

pilot. If the end play was not within

specifications when checked prior to

disassembly, replace the washer with

one of proper thickness. The follow

ing selective washers are available:

0.063-0.061 inch, 0.076-0.074 inch,
0.069-0.067 inch, and 0.083-0.081

inch.

22. Install the seal rings on the

primary sun gear shaft.

23. Install the output shaft, care

fully meshing the internal gear with

the pinions.

REAR PUMP

1. Position the rear pump drive

key in the keyway on the output

shaft.

2. Position new front and rear

gaskets on the pump body. Retain the

gaskets with transmission fluid.

On the PBB transmission, install a

new O-ring on the rear pump dis

charge hole in the case.

3. Install the thrust washer on the

pump body with the bronze side up.

Align the thrust washer tangs with

the bosses on the pump body, then
install the rear pump. Be sure the

drive key is aligned with the keyway
in the pump drive gear.
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Too/-7225

4320-A

FIG. 33Front Servo Adjustment

GOVERNOR

1. Position the governor drive ball

in the pocket in the output shaft.

Retain the ball with transmission

fluid.

2. Install the governor assembly

aligning the groove with the ball in

the output shaft.

3. Install the governor snap ring.

Install the governor with the gover

nor body plate toward the front of

the transmission.

DISTRIBUTOR

1. Place the four seal rings in the

distributor sleeve, and check the ring
gap-

2. Check the fit of the seal rings in

the grooves in the output shaft. The

rings should rotate freely. Install the

rings in the grooves of the output

shaft.

On the PBB transmission, install

the flat washer.

3. Install the three tubes in the dis

tributor sleeve (Fig. 3).

4. Install the distributor sleeve on

the output shaft, chamfer forward.

Lubricate parts to facilitate assembly.

Slide the sleeve forward over the four

rings and at the same time start the

tubes into the case. The distributor

sleeve is located between the gover

nor snap ring and speedometer driv

ing gear.

5. Install a new seal on the rear

pump outlet tube
and install the tube

in the transmission case and rear

pump body.

EXTENSION HOUSING

1. Position the speedometer drive

gear ball in the pocket of the output

shaft. Retain it with fluid. Install the

speedometer drive gear. Install the

speedometer gear snap ring.

2. Insert the extension housing oil

seal replacer and pilot in the housing,

then install the extension housing on

the transmission case. Install the ex

tension housing attaching bolts and

external tooth lockwashers. The lock

washers must be installed with the

rolled edge toward the transmission

case to insure a tight seal.

3. Tighten the extension housing

attaching bolts to 28-38 foot-pounds

torque.

4. Install the governor inspection

cover and a new gasket on the hous

ing.

FRONT PUMP

1. Position a new front pump gas

ket in the counterbore of the trans

mission case.

2. Install the front pump, aligning

the pump bolt holes with the holes in

the case. Install three of the front

pump attaching bolts. Tighten the

bolts to 17-22 foot-pounds torque.

CHECK TRANSMISSION

END PLAY

1. Mount the dial indicator sup

port in a front pump bolt hole. Mount

a dial indicator on the support so

that the contact rests on the end of

the turbine shaft (Fig. 2).

2. Use a large screwdriver to pry

the front of the clutch drum toward

the rear of the transmission (Fig. 2).

Set the dial indicator to zero.

3. Remove the screwdriver and

pry the units toward the front of the

transmission by inserting a screw

driver between the large internal gear

and the transmission case (Fig. 2).

Note the indicator reading. End play

should be 0.010 to 0.029 inch.

4. Remove the indicator, then re

move the tool from the extension

housing.

5. Install the one remaining front

pump attaching bolt. Tighten the bolt

to 17-22 foot-pounds torque.

FRONT SERVO

1. Position the front band forward

in the case with the band ends up.

2. Position the servo strut with the

slotted end aligned with the servo

actuating lever and the small end

aligned with the band end. Rotate the

band, strut, and servo into position

engaging the anchor end of the band

with the anchor pin in the case.

3. Locate the servo on the case,

then install the attaching bolts.

Tighten the attaching bolts only two

or three threads.

4. Install the servo tubes.

REAR SERVO

1. Position the servo anchor strut

then rotate the rear band to engage

the strut.

2. Position the servo actuating

lever strut with a finger, then install

the servo and attaching bolts. Tight

en the bolts to 40-45 foot-pounds

torque.

PRESSURE REGULATOR BODY

1. Install the pressure regulator

body and attaching bolts.

2. Install the tube between the

regulator body and front servo.

Tighten the bolts to 17-22 foot

pounds torque.

3. Install the control and converter

valve guides and springs. Install the

spring retainer.

4. Install a new seal ring on the

rear pump intake tube, then install

the tube in the case.

CONTROL VALVE BODY

1. Install the control valve assem

bly, using care to align the servo tubes

with the control valve. Align the in

ner throttle lever between the throttle

lever stop and the downshift valve,

and at the same time push the throttle
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valve in to clear the transmission

case. Align the manual valve with the

actuating pin in the manual detent

lever. Do not tighten the attaching

bolts.

2. Install the large control pres

sure tube in the valve body and regu

lator.

3. Install the small control pres

sure compensator tube in the valve

body and regulator.

4. Install the lubrication tube in

the rear pump and the regulator body.

5. Tighten the control body attach

ing bolts to 8-10 foot-pounds torque.

Tighten the front servo attaching

bolts to 30-35 foot-pounds torque.

FRONT SERVO ADJUSTMENT

1. Loosen the front servo adjust

ing screw lock nut, then back the nut

off three turns.

2. Loosen the adjusting screw five

complete turns.

3. Using the front band adjusting

wrench shown in Fig. 33, insert a Va-

inch spacer between the lever and

the stem, then tighten the screw un

til the ratchet overruns.

4. Back out the adjusting screw

one complete turn, then tighten the

lock nut.

REAR SERVO ADJUSTMENT

1. Loosen the adjusting screw lock

Too/-7J95

FIG. 34Rear ServoBench Adjustment

3257-A

nut 3 turns with the Va -inch socket of

the rear band adjusting wrench.

2. Back off the adjusting screw

until free travel is obtained.

3. Use the special tool shown in

Fig. 34 to tighten the adjusting screw

until the ratchet overruns, then back

off the adjusting screw lVi turns.

4. Hold the rear servo adjusting

screw stationary, and tighten the lock

nut.

FLUID SCREEN AND PAN

1. Position the fluid screen over

the rear pump inlet tube, then over

the front pump inlet tube. Press the

screen down firmly. Install the screen

retaining clip.

2. Place a new gasket on the

transmission case, then install the

pan. Install the attaching bolts and

lockwashers. Tighten the bolts to 10-

13 foot-pounds torque.

HYDRAULIC SYSTEM BENCH TESTS

After the transmission has been

assembled and is ready for installa

tion in the car, the hydraulic system

should be checked to make sure it is

operating properly. These hydraulic

tests can be made on the bench so

that most malfunctions of the system

can be corrected before the transmis

sion is installed in the car.

TESTING TOOL INSTALLATION

1. Install a plug in the filler tube

hole in the oil pan, then pour four

quarts of Automatic Transmission

Fluid Type A into the transmission

through the speedometer gear open

ing.

2. Install the bench testing tool

on the transmission.

3. Remove the Vs-inch pipe plug

at the transmission case rear face.

Turn the front pump in a clockwise

direction at 75-100 rpm until a regu

lar flow of transmission fluid leaves

the hole in the transmission case. This

operation
"bleeds"

the air from the

pump.

4. Install the pressure gauge

(77820 or T57L-77820-A) as shown

in Fig. 35.

PRESSURE TESTS

Turn the front pump at 75-100

rpm and note the gauge readings. The

pressure readings on the bench test

must be within the limits set for a

transmission in the car. For example,

on bench test the transmission must

develop, at closed throttle, 56-68 psi

in all manual valve positions. While

maintaining 56-68 psi, push the throt

tle lever down slowly and note that a

pressure rise is obtained.

Maximum pressures must be with

in the limits given in Table 1, Part

4-2. Pressures in R and L are higher

because compensator pressure is not

present with advanced throttle in R

and L.

Think of the hydraulic control sys

tem as a main line pressure system

with feeder lines running from it.

When the manual valve is shifted,

these feeder lines are
"cut-in"

and

"cut
out"

of the system. By noting
the positions in which the pres

sure is low, it is possible to locate a

leak. For example, pressure readings

might be:

Manual Valve Position

P R N D2 Dl L

Closed Throttle

60 20 60 60 60 60

Since the pressure is low in R only,

the leak is in the passage that is in

the system only in reverse. That pas

sage is the rear clutch apply passage.
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Again, pressure readings on a

bench test might be:

Manual Valve Position

P R N D2 Dl L

m*^

Closed Throttle

VW-r-.-Tv

60 60 60 20 20 20

Since pressure is normal in all posi

tions except D2, Dl, and L, check

for a passage that is in the system in

D2, Dl, and L only. That passage is

the front clutch and governor supply

passage.

If pressure readings are normal

until the throttle is advanced, then

the pressure drops, it is an indica

tion that the throttle pressure system

is leaking. Throttle pressure is in the

system only when the throttle lever

is advanced.

The cause of low pressure is seldom

found in the control valve body. The

control valve body on high mileage

units may have excessive wear and

internal leakage.

If pressure is normal in any of

the manual positions, the front pump,

throttle valve bore and the throttle,

modulator, compensator, and con

trol pressure regulator valves are all

operating properly. If these units

were not operating properly, the pres

sure rise would not occur within

limits or at all.

Sticking 2-1 or 2-3 shift valves,

inhibitor or transition valves will not

cause low pressure. If these valves

are stuck open, a
"pressure-tight"

passage has been opened. When a

2-3 shift valve sticks in the open

3251

FIG. 35Bench Testing Tool Installation

position, the transmission will start

in high instead of in intermediate.

A pressure gauge installed on a trans

mission with this condition would

give a normal reading. All
"on"

and

"off"

valves in the control valve body
are manufactured so that their ex

haust ports close before their inlet

ports open.

Scratched valves or valve bores

seldom cause low pressure in the

transmission.

Transmissions that develop nor

mal pressure on bench test will have

normal pressure in the car. Like

wise, those that have low pressure on

bench test will have low pressure in

the car. On the bench test, the rpm

is low, and the fluid is cold. In the

car, the rpm is higher and so is the

fluid temperature. A high rpm check

with cold fluid will cover up leakage

which may exist when operating tem

peratures are reached in the car.

Hand cranking is recommended for

all bench tests.
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PART

4-6 CONVERTER CHECKS

INPUT SHAFT

FRONT PUMP AND

STATOR SUPPORT

SHAFT

FRONT PUMP AND

STATOR SUPPORT

SHAFT
3476-A

FIG. 1Stator To Impeller Interference Check

The torque converter is enclosed

in a welded steel housing, and cannot

be disassembled for service. A special

tool is provided (Fig. 1) to check

turbine and stator end play and

the operation of the one-way stator

clutch.

3477-A

FIG. 2Stator To Turbine Interference Check

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. 1). Position the indicator

button on a converter pump drive

hub lug, and set the dial face to 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

unit.

STATOR ONE-WAY CLUTCH

CHECK

1. Loosen the adjusting nut to free

the split bushing, then remove the

tool from the converter.

2. Install the stator outer race

holding tool in one of the four holes

provided in the stator (Fig. 1).

3. Insert the tool in the converter

pump drive hub.

4. As the tool enters the con

verter, the pins will engage the stator

clutch inner race spline.

5. Place a torque wrench on the

tool (Fig. 1). The tool (and stator in

ner race) should turn freely clock

wise (from the pump drive hub side

of the converter). It should lock up

and hold a 10 foot-pound pull when

the wrench is turned counterclock

wise. Try the clutch for lockup and

hold in at least five different loca

tions around the converter.

6. If the clutch fails to lockup and

hold a 10 foot-pounds torque, re

place the converter unit.

STATOR TO IMPELLER

INTERFERENCE CHECK

1. Position a front pump assembly
on a bench with the spline end of

the stator shaft pointing up (Fig. 2).

2. Mount a converter on the pump
so that the splines on the one-way
clutch inner race engage the mating
splines of the stator support, and the

converter hub engages the pump
drive gear.

3. While holding the pump sta

tionary, try to rotate the converter

counterclockwise. The converter

should rotate freely without any
signs of interference or scraping
within the converter assembly.
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TURBINE HUB

STATOR CLUTCH CHECK

34A7-A

FIG. 3Converter Checking Tool
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STANDARD WASHER
1%'

O.D.,
%*

I.D.

STEEL PLATE
Va'

x
Vi'

x 1 V*
LONG DRILL TO SUIT

2 REQUIRED HEX. HEAD SCREW %'-24

2 REQUIRED

WING NUT Vl'-13 THREAD

CHAIN TO SUIT
10*

LONG

INCLUDING CONNECTORS

2 REQUIRED

STANDARD WASHER

1
%*

O.D.

SPACER-B2Q-9438-A

PLUG

RUBBER PLUG

1
Vl'

DIA. x
2'

LONG
Vl"

HOLE THRU

APPROXIMATELY

40 DUROMETER

STANDARD

WASHER
lVi"

O.D.

STANDARD BOLT Vl'-

13 x
4/2'

LONG

SQUARE THREAD END

REMOVE HEAD AND

WELD TO WASHER

STANDARD TIRE VALVE

WELD TOGETHER SECURELY-MUST NOT LEAK

STANDARD FITTING-87971 -S

VALVE

3157-A

FIG. 4Converter Leak Checking Tool

4. If there is an indication of

scraping, the trailing edges of the

stator blades may be interfering with

the leading edges of the impeller

blades. In such cases, replace the con

verter.

STATOR TO TURBINE

INTERFERENCE CHECK

1. Position the converter on the

bench front side down.

2. Install a front pump assembly

to engage the mating splines of the

stator support and stator, and pump

drive gear lugs.

3. Install the input shaft, engag

ing the splines with the turbine hub

(Fig. 3).

4. While holding the pump sta

tionary, attempt to rotate the turbine

with the input shaft. The turbine

should rotate freely in both direc

tions without any signs of interfer

ence or scraping noise.

5. If interference exists, the sta

tor front thrust washer may be worn,

allowing the stator to hit the turbine.

Tire Inflation Chuck

Tire Pressure Gauge

3158-A

rib. 5Leak Checking Tool Installation
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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 so

that as much fluid as possible is

drained.

2. Install the drain plugs and fill

the converter through the pump drive

hub with a light-body oil such as

kerosene, or a cleaning solvent suit

able for transmission cleaning.

3. Install the tool shown in Fig.

1 in the converter. Expand the bush

ing in the turbine spline. Rotate the

tool to circulate the fluid in the con

verter.

4. Remove both drain plugs and

thoroughly drain the converter.

5. Repeat the procedure given in

steps 2, 3, and 4, as required, to re

move excessive foreign material.

6. Install the drain plugs.

LEAKAGE CHECK

If there are indications that the

welds on the torque converter hous

ing are leaking, the following check

should be made before the unit is

replaced.

Figure 4 shows how a leak check

ing tool can be made from standard

parts. The tool can be used to check

both Cruise-O-Matic and Fordomatic

converters.

1. Install the plug in the converter

(Fig. 5) and expand it by tightening

the wing nut. Attach the safety

chains.

2. Install the air valve in one of

the drain plug threads.

3. Introduce air pressure into the

converter housing. Check the pres

sure with a tire gauge and adjust it

to 20 psi.

4. Place the converter in a tank

of water. Observe the weld areas for

bubbles. If no bubbles are observed,

it may be assumed that the welds are

not leaking.
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FLUID PRESSURE LIMITS

Engine Speed

Selector

Lever

Position

Gauge

Reading
(psi)

Idle All 56-68

1000 rpm Dl or D2 80-85

Stall (At Detent)

Stall (through Detent)

Dl or D2 149-169

R 196-216

L 196-216

TRANSMISSION GEAR RATIOS

Gear

Selector

Lever

Position

Clutch

Applied

Band

Applied

Gear Ratio

PBL PBB

Neutral N None None - -

First Dl or L Front Rear*
2.40:1 2.37:1

Second Dl or D2 Front Front 1.47:1 1.48:1

Third Dl or D2
Front

and Rear
None 1.00:1 1.00:1

Reverse R Rear Rear 2.00:1 1.84:1

LUBRICANT REFILL CAPACITY

Type of Lubricant Approximate Capacity

Ford Automatic Transmission Fluid

B8A-19582-A

10 Quarts (PBL)
lO'/z Quarts (PBB)

CHECKS AND ADJUSTMENTS

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

Operation Specification

Transmission End Play Check 0.010-0.029 inch

Selective Thrust Washers

Available:

0.063-0.061 inch, 0.069-0.067 inch

0.076-0.074 inch, 0.083-0.081 inch

Turbine and Stator End Play Check 0.060 inch (maximum)

Front Band Adjustment

(Use Vi-inch spacer between

adjustment screw and servo

piston stem)

Adjust screw to 10 inch-pounds

torque, and back off one full turn

Rear Band Adjustment Adjust screw to 10 foot-pounds

torque, and back off Wz turns

Primary Sun Gear Shaft Ring End

Gap Check 0.002-0.009 inch

Accelerator Pedal Height Adjustment V/z inches above floor mat

Rear Clutch Steel Plate Coning
Clearance Check 0.010 inch (maximum)

TRANSMISSION SHIFT POINTS (APPROXIMATE)

Rear

Axle

Ratio

Automatic Shift Speeds (mph)

Manual

Shift

Speeds

(mph)

Dl D1 or D2 D1 D1 or D2 Dl D2 L

1-2

Minimum

Throttle

1-2

Maximum

Throttle

2-3

Minimum

Throttle

2-3

Maximum

Throttle

3-1

Minimum

Throttle

3-2

Maximum

Throttle

2-1

Maximum

Throttle

3-2

Minimum

Throttle

2-1

2.91 9-13 40-50 12-23 63-75 6-10 58-71 26-33 6-10 19-26

3.10 8-12 37-47 12-22 59-70 6- 9 54-67 23-30 6- 9 18-25

TORQUE SPECIFICATIONS

Name

Foot

Pounds

Converter Housing to Transmission Case Bolts 40-45

Front Pump to Transmission Case Bolts 17-22

Front Servo to Transmission Case Bolts 30-35

Rear Servo to Transmission Case Bolts 40-45

Planetary Support to Transmission Case Bolts 20-25

Upper Valve Body to Lower Valve Body Bolts 4-6

Name

Foot

Pounds

Control Valve Body to Transmission Case Bolts 8-10

Pressure Regulator Assembly to Transmission Case Bolts 17-22

Extension Assembly to Transmission Case Bolts 28-38

Oil Pan to Transmission Case Bolts 10-13

Case AssemblyGauge Hole Plugs 7-15

Rear Band Adjusting Screw Locknut 35-40

(CONTINUED ON NEXT PAGFI

Forel Publishing Company, LLC
Woodbridge, VA 22192

www.ForelPublishing.com
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TORQUE SPECIFICATIONS (Cont.)

Name
Foot

Pounds

Front Band Adjusting Screw Locknut 20-25

Manual Control Lever Nut 35-40

Inner Throttle Lever Nut 17-20

Front Pump Cover Screws 25-35*

Rear Pump Cover Screws (Vi-20) 80-90*

Rear Pump Cover Screws (10-24) 25-35*

Governor Inspection Cover Screws 50-60*

Converter Cover Drain Plug 15-28

Converter Housing to Engine Bolts 45-50 \

Name

Foot

Pounds

Transmission Vent Assembly 7-10

Governor Valve Body to Counterweight Screws
50-60*

Governor Valve Body Cover Screws
20-30*

Pressure Regulator Cover Screws
20-30*

Control Valve Body Screws
20-30*

Case AssemblyOil Cover Inlet & Outlet Plugs 10-15

Front Servo Release Piston to Servo Piston Bolts (V-8)
20-30*

Lower Valve Body Cover Side Plate to Lower Body
Cover Bolts

20-30*

Mnch-Pounds
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PART

5-1

REAR AXLE TROUBLE

SHOOTING AND

MINOR REPAIRS

Section Page

1 Trouble Shooting 5-2

2 Rear Axle Shaft, Wheel

Bearing, and Oil Seal

Replacement 5-3

3 Drive Pinion Oil Seal

Replacement 5-4

4 Drive Line Repair 5-4

A deep-offset hypoid rear axle (Fig. housing is used on the 1959 Thunder-

1) with a welded pressed-steel banjo bird.

DRIVE GEAR

RIGHT-HAND AXLE SHAFT

TAPERED-ROLLER

BEARINGS

PINION BEARING

RETAINER 3074-B

FIG. 1 Deep-Offset Hypoid Rear Axle

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.
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REAR AXLE TROUBLE SYMPTOMS AND POSSIBLE CAUSES

EXCESSIVE REAR AXLE

NOISE

Since gears are in mesh, some drive the car over several different

rear axle noise is normal. However, types of road surfaces. Smooth as-

excessive noise often indicates the phalt or black-top roads minimize

beginning of other troubles in the tire noises. Tire noises may be elimi-

axle. nated by cross-switching the tires.

A road test can help determine Snow tires often cause noises not

whether the noise is being caused by heard with conventional tires.

trouble in the rear ax.ie or in other Noise caused by a worn or dam-

parts of the car. Before road-testing aged wheel bearing is often loudest

the car, make sure that the tire
pres- when the car is coasting at low

swies and the rear axle lubricant level speeds, and it usually stops when the

are normal. Then drive the car far brakes are gently applied. To find the

enough to warm the axle lubricant to noisy bearing, jack up each wheel and

its normal operating temperature. check each bearing for roughness

With the car stopped and the trans- while the wheel is rotating.

mission in neutral, run the engine at If all possible external sources of

various speeds. If the noise still exists noise have been checked and elimi-

during this test, it probably comes nated, and the noise still exists,
road-

from the engine or the exhaust test the rear axle under all four driv-

system. ing conditions drive, cruise, float,

To determine if the noise is being and coast. Then remove, disassemble,

caused by the rear axle or the tires, and inspect the axle.

EXCESSIVE REAR AXLE

BACKLASH

Excessive backlash in the axle driv- pinion and drive gear, excessive back

ing parts may be caused by worn axle lash in the differential gears, or
bear-

shaft splines, loose axle shaft flange ings which are worn or out of ad-

nuts, loose U-joint flange mountings, justment.

excessive backlash between the drive

DRIVE LINE NOISE

OR VIBRATION

Excessive noise or vibration may damaged drive lines. Make the neces-

be caused by lack of lubrication, sary repairs as required. Undercoat-

worn U-joint bearings, missing drive ing on the drive shaft can destroy the

shaft balance weights, and sprung or balance and cause vibration.

REAR AXLE SHAFT, WHEEL BEARING, AND OIL SEAL REPLACEMENT

The rear axle shafts, wheel bear

ings, and oil seals can be replaced

without removing the differential as

sembly from the axle housing.

1. Remove the wheel and tire

from the brake drum.

2. Remove the nuts that secure

the brake drum to the axle flange,

and then remove the drum from the

flange.

3. Working through the hole pro

vided in the axle shaft flange, remove

Tool-4235N

AXLE SHAFT

3347-A

FIG. 2Rear Axle Shaft Removal

4052-A

Mb. 0 Rear Wheel Bearing and Inner Retainer

Removal
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OIL SEAL

Tool I225-N

4053.A

SNAP RING

(WRAP TYPE)
3162-A

FIG. 5Output Shaft and Front U-Joint Yoke

Spline Seal

FIG. 4Rear Wheel Bearing Installation

the nuts that secure the wheel bearing
retainer. Then pull the axle shaft as

sembly out of the axle housing (Fig.

2). The brake carrier plate must not

be dislodged. Install one nut to hold

the plate in place after the axle shaft

is removed.

4. If the rear wheel bearing is to

be replaced, loosen the inner retainer

by tapping it with a soft hammer.

5. Remove the bearing and inner

retainer 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 irregularities

which would affect the sealing action

of the oil seal. Carefully remove any

burrs or rough spots.

7. With the tool shown in Fig. 4,

press a new rear wheel bearing on the

axle shaft. The bearing should seat

firmly against the shoulder on the

shaft.

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 the seal with the

tool shown in Fig. 11, Part 5-2.

Install the new seal with tool 1177

or 1177-N.

10. Place a new gasket on each

side of the brake carrier plate, and

then slide the axle shaft into the

housing. Start the axle splines into

the side gear, and push the shaft in

until the bearing bottoms in the

housing.

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 the

drum retaining nuts.

13. Install the wheel and tire on

the drum.

DRIVE PINION OIL SEAL REPLACEMENT

The drive pinion oil seal can be re

placed without removing the differen

tial assembly from the axle housing.

1. Clean the axle housing around

the drain plug, and clean the axle car

rier around the drive pinion oil seal.

Drain and discard the axle lubricant.

2. Disconnect the drive shaft from

the rear U-joint.

3. Mark the pinion shaft nut, the

end of the pinion shaft, and the

U-joint flange inner surface for re

alignment.

4. Hold the flange with the tool

shown in Fig. 9, Part 5-2. Remove

the pinion nut and the flat washer.

5. Mark the pinion shaft spline

and the U-joint flange spline for re

alignment.

6. Remove the U-joint flange (Fig.

10, Part 5-2). Remove the flange

carefully to avoid later misalignment

of the drive shaft.

7. Using the tool shown in Fig.

11, Part 5-2, remove the drive

pinion oil seal.

8. Clean the oil seal seat.

9. Coat the outer edge of the new

seal with oil-resistant sealer, and in

stall the seal, using the tool shown in

Fig. 22, Part 5-2.

10. Align the U-joint flange spline

mark with the pinion shaft spline

mark, and install the U-joint flange

(Fig. 23, Part 5-2).

11. Install the flat washer and the

pinion shaft nut. Tighten the nut

until the marks are aligned (see

step 3).

12. Connect the drive shaft to the

U-joint.

13. Fill the axle with new lubri

cant.

DRIVE LINE REPAIR

All drive shafts are balanced.

Therefore, if the car is to be under

coated, cover the drive shaft to pre

vent undercoating material getting on

the shaft or U-joints.

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

the seal.

2. Remove the snap rings which

retain the bearings in the rear yoke.
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PART 5-1 -REAR AXLE TROUBLE SHOOTING AND MINOR REPAIRS 5-5

3. With a drift approximately the

same size as the needle bearing race,
press one bearing race through the

yoke. With a pair of pliers, remove

the opposite bearing which is par

tially forced out of the yoke.

4. Remove the spider from the

yoke.

5. On the front U-joint, repeat the
same procedure for the other pair of

bearings.

6. Using the specified grease, in

stall the needle bearings and the cups

on the ends of the spider.

Pack the needle bearings and the

recesses in the ends of the spider with

the recommended lubricant.

7. Place the spider in the yoke,

and press in the bearings. Secure the

bearings in the yoke with the snap

rings.

8. 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.

9. On a manual-shift transmis

sion, lubricate the yoke spline with

B6A-19580-A or -B. On an auto

matic transmission, lubricate the

yoke spline with B8A-19589-A. This

spline is sealed so that the transmis

sion fluid does not
"wash"

away the

spline lubricant (Fig. 5).

10. Install the U-bolts and nuts

which attach the U-joint to the drive

pinion flange.
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PART

5-2 REAR AXLE OVERHAUL

Section Page

1 Differential Carrier

. 5-6

2 Differential Carrier Dis

assembly and Assembly . . . 5-7

3 Drive Pinion and Drive

Gear Adjustments .. 5-15

DIFFERENTIAL CARRIER REPLACEMENT

AXLE HOUSING VENT

AXLE SHAFT

FLAT WASHER

DRIVE GEAR ATTACHING BOLT

DIFFERENTIAL CASE COVER

DIFFERENTIAL PINION GEAR

THRUST WASHER

DRIVE GEAR

SPACER

SLINGER

DEFLECTOR

PILOT BEARING

PILOT BEARING

RETAINER

PINION RETAINER

SEAL FLANGE

'/0m^
3044-C

FIG. 1 Disassembled Rear Axle

REMOVAL

1. Clean around the drain plug at

the bottom of the axle housing. Then

remove the plug, and drain and dis

card the lubricant.

2. Use a wire brush to clean dirt

from the area around the carrier and

housing mating surfaces (Fig. 1).

Then wipe the area clean with a

cloth dampened with solvent.

3. Remove the axle shafts (Fig. 2,

Part 5-1) and drive shaft.

4. Remove the 10 nuts which at

tach the differential carrier to the

housing, and then remove the carrier

from the housing.

INSTALLATION

1. After the gear tooth pattern has

been checked and is satisfactory, in

stall the differential carrier in the axle

housing.

2. Torque the carrier to housing

attaching nuts to 30-40 foot-pounds.

3. Install the axle shafts and drive

shaft, and fill the axle housing with

the proper amount of the specified

lubricant.
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DIFFERENTIAL CARRIER DISASSEMBLY AND ASSEMBLY

Fixture-T57L-500-A

3034-A

FIG. 2Differential Carrier Mounted in

Bench Fixture

3029-A

FIG. 3-Backlash Check

303S-A

FIG. 4Gear Tooth Contact Check

INSPECTION BEFORE

DISASSEMBLY

The differential carrier should be

inspected before any parts are re

moved from it, and it should also be

inspected as it is disassembled. These

inspections can help to find the cause

of the trouble and to determine the

corrections needed.

Mount the carrier in the holding
fixture shown in Fig. 2. Wipe the

lubricant from the internal working

parts, and visually inspect 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.

Set up a dial indicator (Fig. 3) and
check the backlash at several points

around the drive gear. Backlash

should be between 0.004 and 0.009

inch.

If no obvious defect is noted, check

the gear tooth contact. Paint the gear

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. As shown

in Fig. 4, wrap a cloth around the

drive pinion flange to act as a brake.

Rotate the drive gear back and forth

(use a box wrench on the drive gear
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attaching bolts for a lever) until a

clear tooth contact pattern is ob

tained.

Certain types of gear tooth contact

patterns on the drive gear indicate

incorrect adjustment. Noise caused

by incorrect adjustment can often be

corrected by readjusting the gears.

Typical patterns and the necessary
corrections are explained in the 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 run

out should not exceed 0.003 inch.

Loosen the differential bearing cap
bolts, and torque them to 25 foot

pounds. Remove the adjusting nut

locks. Carefully loosen one of the ad

justing nuts to determine if any differ
ential bearing preload remains. If at

least one notch of preload remains,

the differential bearings may be re

used, provided they are not pitted or

damaged.

CARRIER DISASSEMBLY

1. Mark one differential bearing
cap and the mating bearing support

to help position the parts properly

during assembly of the carrier.

2. Remove the adjusting nut locks,

bearing caps, and adjusting nuts.

Then lift the differential assembly

out of the carrier.

3. If the differential bearings are

to be removed, use the tool shown in

Fig. 6.

4. Remove the bolts that attach

the drive gear to the differential case.

Press the drive gear from the case or

3028-A

FIG. 5Drive Gear Runout Check

DIFFERENTIAL BEARING
Too/-T57L-4220-A

DIFFERENTIAL

CASE

DIFFERENTIAL

PINION SHAFT
3054-B

3030-6

FIG. 6Differential Bearing Removal

FIG. 7Differential Pinion Shaft Retainer

Removal
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tap it off with a soft-faced hammer.

5. With a drift, drive out the dif

ferential pinion shaft retainer (Fig.

7), and separate the 2-piece differen

tial case.

6. Drive out the pinion shaft (Fig.

8) with a brass drift. Remove the

gears and thrust washers.

7. Turn the carrier case upright,

and remove the pinion shaft nut (Fig.

9). Then remove the U-joint flange

(Fig. 10).

8. Remove the seal (Fig. 11) and

the slinger.

9. Remove the pinion shaft and

bearing retainer from the carrier

housing. Measure the shim thickness

with a micrometer. Extreme care

most be taken not to damage the

mounting surfaces of the retainer

and carrier.

10. If the pilot bearing is to be

replaced, use the tool shown in Fig.

12 to drive the pilot bearing and the

bearing retainer out together. To in

stall the bearing, use the same tool

(Fig. 13), and drive the bearing in

only until it bottoms. With the same

tool, install a new retainer with the

concave side up.

11. Place a protective sleeve

(hose) on the pinion pilot bearing

surface. Press the pinion shaft out

of the pinion front bearing cone

(Fig. 14).

12. Remove the pinion rear bear

ing cone (Fig. 15).

13. Do not remove the pinion

PINION SHAFT

THRUST WASHER

3031 -A

FIG. 8Differential Case Assembly
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5-10 GROUP 5 -REAR AXLE AND DRIVE LINE

Tool-T57L-4851-B

FIG. 10U-Joint Flange Removal

Fla. 9Pinion Shaft Nut Removal

3880-A

ToolT57L-4625A

3042-A

FIG. 11Pinion Seal Removal FIG. 12Pilot Bearing Removal

bearing cups from the retainer unless

the cups are worn or damaged. The

flange and pilot of the retainer are

machined during manufacture by

locating on these cups after they are

installed in their bores. If the cups

are worn or damaged, they may be

removed and replaced as shown in

Figs. 16 and 17.

After the new cups are installed,

make sure they are seated in the re

tainer by trying to insert a 0.0015-

inch feeler gauge between the cup and

the bottom of the bore.

INSPECTION AFTER

DISASSEMBLY

Thoroughly clean all parts. Always

use clean solvent when cleaning bear

ings. Oil the bearings immediately to

prevent rusting. Inspect the parts for

any major defects. Clean the inside

of the carrier before rebuilding and

assembling the parts. Inspect individ

ual parts as outlined below.

GEARS

Examine the pinion and drive gear

teeth for scoring or excessive wear.

Extreme care must be taken not to

damage the ground pilot bearing sur

face of the pinion. This surface is

actually a bearing race and the slight-
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-,3014-A

3043-a FIG. 14Pinion Front Bearing Cone Removal

FIG. 13Pilot Bearing Installation

Press Rom

FIBER BLOCK

3033-A

3005-B Flu. 16Drive Pinion Bearing Cup Removal

FIG. 15Pinion Rear Bearing Cone Removal

est imperfection will cause noisy

operation.

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 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 con

tribute to excessive drive line back

lash.

BEARING CUPS

Check bearing cups for rings,

scores, galling, or erratic wear pat

terns. Pinion cups must be solidly
seated. Check by attempting to in

sert a 0.0015-inch feeler between
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5-12 GROUP 5 -REAR AXLE AND DRIVE LINE

Press Rom

BEARING CUP

Too/-T57L-4616-A

(Detail 2 for Front

and Rear Cups)

DRIVE PINION

BEARING RETAINER

Press Ram
Tool-T57L-4221-A

DIFFERENTIAL BEARING

CONE AND ROLLER

3007-B

lb. 17Drive Pinion Bearing Cup Installation

3013-B

FIG. 18Differential Bearing Cone and Roller

Installation

Press Ram

REAR BEARING CONE #
AND ROLLER

fiber Block

DRIVE PINION

Too/-T57L-4621-B

FIG. 19Drive Pinion Rear Bearing Cone

and Roller Installation

these cups and the bottoms of their

bores.

CONE AND ROLLER ASSEMBLIES

When operated in the cups, these

parts must turn without roughness.

Examine the roller ends for wear.

Step-wear on the roller ends indicates

the bearings were not preloaded prop

erly or the rollers were slightly mis

aligned.

DIFFERENTIAL BEARING ADJUSTING

NUTS

Temporarily install the bearing
caps and test the fit of the adjusting

nuts in their threads. The nuts should

turn easily when the caps are tight

ened to specification. The faces of

the nuts that contact the bearing cups

must be smooth and square. Polish

these with a fine abrasive on a flat

surface. Replace the nuts or 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.

U-JOINT 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 axle. The end of the

flange that contacts the oil slinger

must be smooth. Polish this face

if necessary. Roughness aggravates

backlash noises, and causes wear of

the slinger with a resultant loss in

pinion bearing preload.

PINION RETAINER

Be sure that the pinion bearing
cups are seated. Remove any chips or

burrs from the mounting flange.

Clean the groove for the
"O"

ring

seal and all lubricant passages. If the

cups were removed, examine the

bores carefully. Any nicks or burrs in

these bores must be removed to per

mit proper seating of the cups.

CARRIER HOUSING

Make sure that the differential

bearing bores are smooth and the

threads are not damaged. Remove

any nicks or burrs from the mounting
surfaces of the carrier housing.
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FLANGE SLINGER SPACER SHIM*

WASHER

"O"

RING PILOT BEARING

PILOT BEARING RETAINER.

LOCK NUT SEAL
RETAINER CONE AND ROLLER

PINION

3052-B

Flu. 20Drive Pinion and Bearing Retamer

-Too/

T57L-4621B

4433-A

FIG. 22Oil Seal Installation

3008-A

Flu. 21Drive Pinion Front Bearing Cone and

Roller Installation

DIFFERENTIAL CASE

Make sure that the hubs where the

bearings mount are smooth. Check

the fit of the differential gears in the

counterbores. Carefully examine the

thrust surface, which may have been

damaged when the bearings were re

moved. The bearing assemblies will

fail if they do not seat firmly on the

hubs. Be sure that the mating sur

faces of the two parts of the case are

smooth and free from nicks or burrs.

DIFFERENTIAL ASSEMBLY

1. Place a side gear and thrust

washer in the differential case bore

(Fig. 8). Lubricate all differential

parts liberally with axle lubricant

during assembly.

2. With a soft-face hammer, drive

the pinion shaft into the case only far

enough to retain a pinion thrust

washer and pinion gear.

3. Place the second pinion and

thrust washer in position, and drive

the pinion shaft into place. Carefully
line up the pinion shaft retainer holes.

4. Place the second side gear and

thrust washer in position (Fig. 8), and

install the cover of the differential

case. Install the retainer. A pinion or

axle shaft spline can be inserted in

the side gear spline to check for free

rotation of the differential gears.

5. Insert two hv (N.F.) bolts 2

inches long through the differential

flange, and thread them 3 or 4 turns

into the drive gear as a guide in align

ing the drive gear bolt holes. Press
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301 l-B

IG. 23U-Joint Flange Installation

DIRECTION OF

ROTATION

FIG. 24Pinion Bearing Pre-Load Adjustment

DRIVE PINION BEARING

RETAINER

Too/-4858-N

UNIVERSAL

JOINT FLANGE

301 5-B

FIG. 25Drive Pinion Bearing Pre-Load Check

or tap the drive gear into position.

6. Install and tighten the drive gear

bolts and washers evenly, and torque

them alternately across the gear to

65-75 foot-pounds.

7. If the differential bearings have

been removed, press them on as

shown in Fig. 18.

ASSEMBLY OF DRIVE PINION

AND BEARING RETAINER

1. Install the drive pinion rear

bearing cone and roller on the pinion

shaft (Fig. 19). Place a new spacer

on the pinion shaft (Fig. 20).

2. Place the bearing retainer on

the pinion shaft, and install the front

bearing cone and roller. Press the

front bearing cone and roller into

position as shown in Fig. 21. As the

bearing is pressed into position, rock

the bearing retainer. Do not press the

bearing on the shaft until all
"play"

is removed from between the bearing

retainer and the bearings, as the

spacer may be compressed too much.

3. Lubricate both pinion bearings

with axle lubricant. Place the slinger

on the pinion shaft.

4. Coat the outside edge of a new

oil seal with an oil resistant sealer

and press it into the bearing retainer

(Fig. 22). New seals need not be

soaked before installation.

5. Install the U-joint flange (Fig.

23).

6. Place the flat washer over the

pinion shaft and start the pinion shaft

nut.

7. Hold the flange (Fig. 24) and

tighten the pinion shaft nut until the

torque required to turn the pinion

shaft is 8-12 inch-pounds (used bear

ings) or 17-27 inch-pounds (new

bearings). As the pinion shaft nut is

tightened, rotate the pinion shaft fre

quently to allow the bearing to seat.

Check the bearing pre-load with the

tool shown in Fig. 25.
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DRIVE PINION AND DRIVE GEAR ADJUSTMENTS

MATCHED GEAR SET

IDENTIFICATION

MARKING FOR INDIVIDUAL

VARIATION FROM NOMINAL
3058-B

FIG. 26Drive Pinion and Drive Gear Markings

SHIM SELECTION

Pinion bore dimension tolerances

and the operating positions of the

gears require the use of an adjusting

shim between the pinion retainer and

the carrier (Fig. 27).

Manufacturing objectives are to

make axles that require a 0.015-inch

shim. When a new assembly is being

built, a 0.015-inch shim should be

used for a tentative build-up. Shims

are available in thicknesses ranging

from 0.010 inch to 0.029 inch in

steps of 0.001 inch.

The drive pinion and drive gear

markings are shown in Fig. 26. The

number
"170"

is the matching num

ber that appears on both the drive

pinion and the drive gear. When a

"O"

RING

PINION LOCATING

3009-B

new gear set is being installed in an

axle, be sure that the same matching

number appears on both the drive

pinion and the drive gear.

The number
"

+
1"

on the pinion

gear in Fig. 26 indicates that a shim

0.001 inch thicker than a standard

0.015-inch shim should be used with

this pinion gear. A positive (+) num

ber always means that a thicker shim

should be installed to move the pin

ion gear away from the drive gear.

A negative ( ) number means that a

Pinion Retainer Installation

thinner shim should be used to move

the pinion gear closer to the drive

gear. A pinion gear marked
"0"

(zero)

is a standard pinion which requires a

standard 0.015-inch shim.

To select the correct shim thick

ness for the pinion gear to be used,

follow these steps:

1. Measure 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.

TABLE 1Drive Pinion Adjusting Shim Thickness Changes (Inches)

Old Pinion

Marking

New Pinion Marking 1

-4 -3 -2 -1 0 + 1 +2 +3 +4

+4 +0.008 +0.007 +0.006 +0.005 +0.004 +0.003 +0.002 +0.001 0

+ 3 +0.007 +0.006 +0.005 +0.004 +0.003 +0.002 +0.001 0 -0.001

+2 +0.006 +0.005 +0.004 +0.003 +0.002 +0.001 0 -0.001 -0.002

+ 1 +0.005 +0.004 +0.003 +0.002 +0.001 0 -0.001 -0.002 -0.003

0 +0.004 +0.003 +0.002 +0.001 0 -0.001 -0.002 -0.003 -0.004

!
-1 +0.003 +0.002 +0.001 0 -0.001 -0.002 -0.003 -0.004 -0.005

-2 +0.002 +0.001 0 -0.001 -0.002 -0.003 -0.004 -0.005 -0.006

-3 +0.001 0 -0.001 -0.002 -0.003 -0.004 -0.005 -0.006 -0.007

-4 0 -0.001 -0.002 -0.003 -0.004 -0.005 -0.006 -0.007 -0.008
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5-16 GROUP 5 -REAR AXLE AND DRIVE LINE

3. Refer to Table 1 to determine
the correct amount of shim thickness

change. The amount shown in Table

1 under the old pinion shim 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.

DRIVE PINION AND

DIFFERENTIAL INSTALLATION
AND ADJUSTMENT

1. Lubricate the O-ring with axle

lubricant and install it in its groove

in the pinion retainer (Fig. 27). Be

careful not to twist it.

2. Place the shim on the carrier,

and install the pinion and retainer

assembly.

3. Install the pinion retainer bolts.

Torque the bolts to 30-40 foot

pounds.

4. Wipe a thin coating of lubricant

on the bearing bores so that the dif

ferential bearing cups will move

easily.

5. Place the cups on the bearings

and set the differential case assembly
in the carrier. Slide the assembly

along the bores until a slight amount

of backlash is felt between the gear

teeth.

6. Set the adjusting nuts in the

bores so that they just contact the

bearing cups. The nuts should be

engaging about the same number of

threads on each side.

7. Carefully position the bearing
caps on the carrier. Match the marks

made when the caps were removed.

8. Install the bearing cap bolts and

alternately torque them to 70-80

foot-pounds.

9. 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

20 foot-pounds before making ad

justments.

10. 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 to 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

ion to decrease backlash, and tighten

ing the right-hand nut moves the

drive gear away.

11. Tighten the right-hand nut

two notches below 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.

12. 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. Carefully
tighten the right-hand nut until it

just contacts the cup. Set preload of

2Vi to 3 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 results in the correct back

lash. The specified backlash for new

gears is 0.004 to 0.009 inch.

13. Torque the differential cap

bolts to 70-80 foot-pounds.

14. Measure the backlash as

shown in Fig. 3. Measure the back

lash on several teeth around the drive

gear. If the measurements vary more

than 0.003 inch, there is excessive

runout in the gears or their mount

ings, which must be corrected to ob

tain a satisfactory unit. If the back

lash is out of specification, loosen

one adjusting nut and tighten the

opposite nut an equal amount, to

move the drive gear away from or

toward the pinion. When moving the

adjusting nuts, the final movement

should always be made in a 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 procedure

makes it certain that the nut is con

tacting the bearing cup, and that the

cup cannot shift after being put in

service.

GEAR TOOTH CONTACT

PATTERN CHECK

The surface of the gear teeth is

coated with a manganese-phosphate

coating to prevent scoring during the

break-in process. The contact pat

tern, as described below, is larger

than on previous model gears, but

the characteristics are the same. Fig.

28 shows a typical pattern made on a

set of axle gears. Some minor differ

ences will exist on individual gear

sets but, in general, desirable patterns

should have these characteristics:

a. The drive pattern should be cen

tered on the tooth.

b. The coast pattern should be cen

tered on the tooth but may be slightly

toward the toe.

c. There should be some clearance

between the pattern and the top of

the tooth.

d. There should be no hard lines

where the pressure is high.

Paint the gear teeth and roll a con

tact pattern as shown in Fig. 4. Fig
ure 28 shows some drive and coast

patterns and indicates the changes

required to obtain the correct operat

ing positions of the gears.

Every gear has a characteristic pat

tern. Figure 28 shows typical patterns

only, and explains how patterns shift

as gear location is changed. The

movement of tooth contact patterns

can be summarized as follows:

1. Decreasing backlash moves the

ring gear closer to the pinion:

a. Drive pattern (convex side of

gear) moves slightly lower and toward

the toe.

b. Coast pattern (concave side of

gear) moves lower and toward the

toe.

2. Increasing backlash moves the

ring gear away from the pinion:

a. Drive pattern moves slightly

higher and toward the heel.

b. Coast pattern moves higher and

toward the heel.

3. Thinner shim with the backlash

constant moves the pinion closer to

the ring 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.

4. Thicker shim with the backlash

constant moves the pinion further

from the ring gear:

a. Drive pattern moves toward the

top of the tooth (face contact) and

toward the heel.

b. Coast pattern moves toward the

top of the tooth and slightly toward

the toe.

If the patterns are not correct,

make the changes as indicated. The

pinion need not be disassembled to

change a shim. All that is required is

to remove the retainer assembly and

install a different shim. If the shim is

changed, the differential assembly

will have to be readjusted to maintain

the correct backlash. Do not install

the carrier in the housing until a sat

isfactory pattern is obtained. Clean

the marking compound from the gear

teeth, and lubricate.

When the carrier is assembled and

the gear tooth contact pattern is sat

isfactory, replace the adjusting nut

locks. Torque the lock bolts to 1 5-20

foot-pounds.
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DRIVE SIDE COAST SIDE

HEEL

TOE

DESIRABLE PATTERN

CORRECT SHIM

CORRECT BACKLASH

TOE

9

CORRECT BACKLASH

0.004 THICKER SHIM

REQUIRED

BACKLASH CORRECT

0.004 THINNER SHIM

REQUIRED

SHIM CORRECT

DECREASE BACKLASH

0.004

V.

SHIM CORRECT

INCREASE BACKLASH

0.004

\ il

3021 -A

Flu. 2bTypical Gear Tooth Contact Pattern;

Forel Publishing Company, LLC
Woodbridge, VA 22192

www.ForelPublishing.com



5-18

PART

5-3 SPECIFICATIONS

Lubricant Capacity 4 V2 pints

ADJUSTMENTS

Inches

Backlash Between Drive Gear and Pinion 0.004-0.009

Maximum Backlash Variation between Teeth 0.003

Maximum Runout of Backface of Ring Gear as Assembled 0.003

Differential Side Gear Thrust Washers Thickness 0.030-0.032

Differential Pinion Gear Thrust Washers Thickness 0.030-0.032

TORQUE SPECIFICATIONS

Foot

Pounds

Differential Bearing Cap Screws 70-80

Differential Bearing Adjusting Nut Lock Bolts 15-20

Carrier to Housing Stud Nuts 30-40

Pinion Retainer to Carrier Cap Screws 30-40

TORQUE SPECIFICATIONS (Cont.)

Foot

Pounds

Drive Gear Attaching Cap Screws 65-75

Rear Axle Shaft Bearing Retainer Bolts 30-35

Minimum Torque Required to Tighten Pinion

Correct Pinion Bearing Preload

Nut to Obtain
175*

Pinion Bearing Preload

New Bearings 17-27 inch-pounds

Used Bearings 8-12 inch-pounds

Differential Bearing Preload 2V^-3 notches tight

*Used spacer. If this torque is not possible, use new spacer.

PINION AND DRIVE GEAR

IDENTIFICATION

Ratio

Number of Teeth

Drive Gear Pinion

2.91:1* 32 11

3.10:1 31 10

*9-inch drive gear is used with 430 V-8 engine.

DRIVE PINION ADJUSTING SHIM THICKNESS CHANGES (INCHES)

Old Pinion

Marking

New Pinion Marking

-4 -3 -2 -1 0 + 1 +2 +3 +4

+4 +0.008 +0.007 +0.006 +0.005 +0.004 +0.003 +0.002 +0.001 0

+3 +0.007 +0.006 +0.005 +0.004 +0.003 +0.002 +0.001 0 -0.001

+2 +0.006 +0.005 +0.004 +0.003 +0.002 +0.001 0 -0.001 -0.002

+ 1 +0.005 +0.004 +0.003 +0.002 +0.001 0 -0.001 -0.002 -0.003

0 +0.004 +0.003 +0.002 +0.001 0 -0.001 -0.002 -0.003 -0.004

-1 +0.003 +0.002 +0.001 0 -0.001 -0.002 -0.003 -0.004 -0.005

-2 +0.002 +0.001 0 -0.001 -0.002 -0.003 -0.004 -0.005 -0.006

-3 +0.001 0 -0.001 -0.002 -0.003 -0.004 -0.005 -0.006 -0.007

-4 0 -0.001 -0.002 -0.003 -0.004 -0.005 -0.006 -0.007 -0.008
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PART

6-1 FRONT WHEEL ALIGNMENT

Section Page

1 Preliminary Front End

Inspection 6-2

2 Front Wheel Alignment

Inspection 6-2

3 Front Wheel Alignment

Adjustments 6-3

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.

For necessary hoisting and jacking

procedures, see Part 6-4.

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 should not

be used as supports. Shake each front

wheel. Check the front suspension

ball joints and mountings for loose

ness, wear, and damage. Check the

brake carrier plate mountings. Torque

all loose nuts and bolts to specifica

tions. Replace all worn parts.

3. Check the steering gear mount

ings and all steering linkage connec

tions for looseness. Torque all

mountings to specifications. If any of

the linkage is worn or bent, 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 action of the shock

absorbers (Part 6-2). If the shock

absorbers are not in good condition,

the car may not settle in a normal,

level position, and front wheel align

ment may be affected.

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 man

ufacturer.

ALIGNMENT MARKS

Flu. 1-Straight-Ahead Position Marks

4007-C

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-
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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
Vi

to IV20. The maximum differ

ence between both front wheel caster

angles should not exceed Vi .

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)

tUt, is
+1/20

to +l1/2. The maxi

mum difference between both front

wheel camber angles should not ex

ceed Vi. However, a difference of

not more than Va is preferred.

TOE-IN

Check the toe-in with the front

wheels in the straight-ahead position.

When checking toe-in of a car equip

ped with power steering, run the

engine so that the power steering con

trol valve will be in the center (neu

tral) position. Toe-in is measured

between the extreme front of both

front wheels and between the ex

treme 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

V\% - % 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

2AVa. If this angle is not correct, the

spindle arm on the inside wheel is

probably bent and should be replaced.

FRONT WHEEL ALIGNMENT ADJUSTMENTS

After front wheel alignment fac

tors have been checked, make the

necessary adjustments. Do not at

tempt to adjust front wheel alignment

by bending the suspension or steering
parts.

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 mount

ing bracket on the underbody in the

engine compartment (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 mounting bracket. After the re

quired shims have been removed or

installed, torque the nuts to 65-90

foot-pounds. Caster and camber ad

justing shims are available in %2-inch

and V6-inch thicknesses.

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 ^6-inch change of shim

thickness at either bolt will change

the caster angle Vi . The difference

CASTER ADJUSTMENT- REMOVE OR INSTALL SHIMS AT EITHER FRONT

OR REAR BOLT

ADJUSTING SHIMS

CAMBER ADJUSTMENT- REMOVE OR INSTALL EQUAL SHIM

THICKNESSES AT BOTH BOLTS 4301 -B

FIG. 2Caster and Camber Adjusting Shims

MAXIMUM THICKNESS AT EACH SHIM STACK - Vu, INCH

MAXIMUM DIFFERENCE BETWEEN SHIM STACK THICKNESSES - Vi INCH

4302 -B

FIG. 3Shim Stack Thickness Limits

between the shim stack thicknesses at

the two bolts should not exceed Vk

inch (Fig. 3).

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
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SPINDLE ARM SLEEVE SPINDLE CONNECTING ROD TURN

DOWNWARD

TO INCREASE

ROD LENGTH

TURN UPWARD

TO DECREASE

ROD LENGTH

TURN

DOWNWARD

TO DECREASE

ROD LENGTH

TURN UPWARD

TO INCREASE

ROD LENGTH

RIGHT-HAND SLEEVE

4012-A

LEFT-HAND SLEEVE

FIG. 5Spindle Connecting Rod Adjustments

CLAMP BOLT 4011 -A

FIG. 4Spindle Connecting Rod Sleeve

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

WHEN TOE-IN

IS NOT

CORRECT

LENGTHEN L.H. ROD

TO INCREASE TOE-IN

SHORTEN R.H. ROD

TO DECREASE TOE-IN

SHORTEN LH. ROD

TO DECREASE TOE-IN

LENGTHEN R.H. ROD

TO INCREASE TOE-IN

ADJUST BOTH RODS EQUALLY TO

MAINTAIN NORMAL SPOKE POSITION 4013-A

FIG. 6Toe-in and Steering Wheel Spoke

Alignment Adjustments

joint outward. A Me-inch change of

shim thickness at both bolts will

change the camber angle Va. The

total shim stack thickness at each bolt

should not exceed %e inch (Fig. 3).

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. 4).

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.

5). 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. 6).

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. 6).

4. When toe-in and steering wheel

spoke alignment are both correct,

torque the clamp bolts on both con

necting rod sleeves to 11-14 foot

pounds. On cars equipped with power

steering, both bolts on the left-hand

sleeve should be in a vertical position

on the forward side of the sleeve to

prevent interference with the control

valve. The sleeve position should not

be changed when the clamp bolts are

tightened.
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Replacement 6-12

Ball joint independent front sus

pension (Fig. 1), with coil springs

and a torsion bar stabilizer, is stand

ard equipment on 1959 Thunder-

birds. Conventional leaf spring sus

pension is used in the rear.

COIL SHOCK

SPRING ABSORBER SPINDLE

SPINDLE

CONNECTING

ROD ARM

STABILIZER

LOWER ARM
4105-C

FIG. 1Ball Joint Independent Front Suspension

TROUBLE SHOOTING

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.

FRONT SUSPENSION REPAIR

For necessary hoisting and jacking

procedures, see Part 6-4.

UPPER BALL JOINT

REPLACEMENT (ARM IN CAR)

1. Raise the car high enough to

provide working space, and place a

support under the lower arm.

2. Remove the wheel and tire.

3. Using a large chisel, cut off the

upper ball joint retaining rivets.

4. Remove the cotter pin and nut

from the upper ball joint stud.

5. Place a box wrench over the

lower end of the ball joint remover

tool, and position the tool as in Fig. 2.

The tool should seat firmly against

the ends of both studs, and not

against the lower stud nut.
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1 AoLt 1Front and Rear Suspension Trouble Symptoms and Possible Causes

POSSIBLE CAUSES OF

TROUBLE SYMPTOMS

Trouble Symptoms
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Incorrect Tire Pressure x X X X X X X

Incorrect Front Wheel Alignment X X 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 X X

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

Unequal Brake Adjustment X X X

Sagging or Broken Spring X X X X X X X X

Overloaded Spring or Tire X X X

Loose or Worn Shock Absorber X X X X

Loose or Worn Suspension Arm Bushings X

Lack of Lubrication X

6. Turn the 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

Tool-T57P-3006-A

4014-D

FIG. 2Bali Joint Remover Tool

ball joint.

7. 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.

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 28-45 foot-pounds.

9. Position the ball joint stud in

the spindle bore, and torque the re

taining nut to 60-80 foot-pounds. In

stall a new cotter pin.

10. Lubricate the ball joint, and

install the wheel and tire.

11. Remove the support, and lower

the car.

12. Check and, if necessary, ad

just caster, camber, and toe-in.

Whenever any part of the front sus

pension has been removed and in

stalled, front wheel alignment must be

checked.

UPPER ARM REMOVAL

1. Raise the car until the front

wheel clears the floor, and place a

support under the lower arm.

2. Remove the wheel and tire.

3. Remove the cotter pin from the

nut on the upper ball joint stud, and

loosen the nut one or two turns. Do
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PART 6-2 -FRONT AND REAR SUSPENSION 6-7

not remove the nut from the stud at

this time.

4. Place a box wrench over the

lower end of the ball joint remover

tool, and install the tool between the

upper and lower ball joint studs (Fig.

2). The tool should seat firmly against
the ends of both studs and not against

the stud nuts.

5. Turn the 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 nuts from the re

taining bolts on the upper arm inner

shaft.

8. Remove the upper arm from

the mounting bracket, and measure

and note the total shim thickness at

each inner shaft bolt.

9. Wipe off all loose dirt from the

upper arm parts. Do not wash the ball

joint with a solvent.

UPPER ARM PARTS

INSPECTION

Inspect the upper arm and the

inner shaft for cracks, bends, or other

damage. Replace the parts as re

quired.

Check the condition of the bush

ings and the rubber seal on the ball

joint stud. If any of these parts are

Press ram

Tool-T54P-3044-A6

UPPER ARM

shaft

Mb. JUpper Arm Front Bushing Removal

cracked, torn, distorted, or worn, re

place 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 20-35

inch-pounds torque, replace the ball

joint.

UPPER ARM BUSHING AND

INNER SHAFT REPLACEMENT

Always replace both upper arm

bushings if either bushing is worn or

damaged.

1. Remove the bolts and washers

from both ends of the inner shaft.

2. Install the bushing remover

tool at the front bushing, and press

the bushing out of the arm (Fig. 3).

3. Remove the inner shaft from the

rear bushing, and press the rear bush

ing out of the arm (Fig. 4).

4. Press a new rear bushing into

the arm (Fig. 5). The bushing flange

should be at the outer side of the arm.

5. Insert the end of the inner shaft

in the rear bushing, and press a new

front bushing into the arm (Fig. 6).

6. Install the bolts and washers on

both ends of the shaft, but do not

tighten the bolts until the upper arm

is installed on the mounting bracket.

Tool- T54P-3044-A6

Press ram

+ Tool-T54P-3044-A9

4016-B Tool- T54P-3044-A6
4024.B

Flu. 4Upper Arm Rear Bushing Removal FIG. 5Upper Arm Rear Bushing Installation
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Press ram
^"^IV

Inner shaft 4025-A

rib. 0Upper Arm Front Bushing Installation

FIG. 0Lowering or Raising Lower Arm

UPPER BALL JOINT

REPLACEMENT (ARM

REMOVED)

The upper ball joint cannot be re

paired and must be replaced if it is

worn or damaged. The upper ball

joint may be removed with the upper

arm installed (page 6-5).

1. Remove the ball joint from the

arm. If the ball joint is riveted to the

arm, drill a Vs-inch pilot hole com

pletely through each rivet, and then

drill off the rivet head through the

pilot hole with a H-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 28-45 foot-pounds.

4234-C

rib. 7Jack Positioned Under Lower Arm

UPPER ARM 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 bracket. Install

the same shim thicknesses that were

removed from both bolts during dis

assembly. 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 60-80 foot-pounds, and con

tinue to tighten it until the cotter pin

hole and slots line up. Install a new

cotter pin.

4. Torque the bolts on the ends of

the inner shaft to 36-46 foot-pounds.

5. Install the wheel and tire, and

then remove the support from under

the lower arm.

6. Lubricate the upper ball joint.

7. Check and, if necessary, adjust

caster, camber, and toe-in. Whenever

any part of the front suspension has

been removed and installed, be sure

to check the front wheel alignment.

LOWER BALL JOINT

REPLACEMENT (ARM IN CAR)

1. Raise the car high enough to

provide working space, leaving the

lower arm free to drop as coil spring
tension is eased.

4235-B
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Tool -T54P-3044-A1 3

Tool-T54P-3044-A6

FIG. 10Lower Arm Bushing Removal

4036-C

4236-B

Mb. 9Coil Spring Removal or Installation

2. If the ball joint is riveted to the

arm, drill a Vs-inch pilot hole com

pletely through each rivet. Then drill

off the rivet head through the pilot

hole with a %-inch drill, and drive

out both rivets.

3. Position a jack or safety stand

under the lower arm, and lower the

car about 6 inches to offset the coil

spring tension.

4. Remove the cotter pin from the

ball joint stud, and remove the nut.

5. Place a box wrench over the

lower end of the tool shown in Fig. 2,

and position the tool. The tool should

seat firmly against the ends of both

studs, and not against the upper stud

nut.

6. Turn the wrench until both

studs are under tension, and then,

with a hammer, tap the spindle near

the lower 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 all burrs from the hole edges.

Check for cracks in the metal at the

holes, and replace the arm if it is

cracked.

8. Position the stud of the new

ball joint in the spindle bore, and in

stall the retaining nut finger-tight.

9. Attach the ball joint to the lower

arm. Use only the specified bolts,

nuts, and washers. Do not rivet the

new ball joint to the arm. Torque the

nuts to 28-45 foot-pounds.

10. Torque the ball joint stud nut

to 70-90 foot-pounds, and install a

new cotter pin.

11. Remove the jack or safety

stand, and lubricate the ball joint.

12. Check and, if necessary, ad

just caster, camber, and toe-in.When

ever any part of the front suspension

has been removed and installed, front

wheel alignment must be checked.

LOWER ARM AND COIL

SPRING REMOVAL

1. Raise the car so that the front

wheels are about 8 inches off the

floor, and place a support under the

front end of the underbody side rail

on the side being worked on.

2. Disconnect the stabilizer at the

arm.

3. Remove shock absorber.

4. 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.

5. Straighten the cotter pin on the

upper ball joint stud nut, place a box

wrench over the lower end of the ball

joint remover tool, and install the tool

between the upper and lower ball

joint studs (Fig. 2). The tool should

seat firmly against the ends of both

studs and not against the stud nuts.

6. Turn the 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 pressure only.

If both arms are being removed,

loosen the upper stud in the same

manner as the lower stud.

7. Place a jack under the lower

arm at approximately a
60

angle

away from the wheel and toward the

center of the car. Hook the saddle of

the jack over the outer edge of the

spring seat (Fig. 7).

8. Remove the nut from the lower

ball joint stud, and slowly lower the

arm until the spring is fully extended
(Fig. 8).

9. Apply foot pressure to the lower

suspension arm to push the arm in

ward so that the spring and insula

tor assembly may be lifted from the

car (Fig. 9). Note the number of

shims used, if any.

10. Remove the lower arm retain

ing bolts, washers, and shims, and re

move the arm from the car. Note the

respective front and rear positions of

the 2 different retaining bolts.

LOWER ARM PARTS

INSPECTION

Inspect the lower arm for cracks,

bends, or other damage, and replace

the arm if necessary.

Check the condition of the ball

joint and socket, the bushings, the

rubber seal on the ball joint stud, and

the rubber bumper on the arm. If

any of these parts are cracked, torn,

distorted, or worn, replace them.
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Tool-T54P-3044-A6

4037-C

Mb. 11Lower Arm Bushing Installation

LOWER ARM BUSHING

REPLACEMENT

Always replace both lower arm

bushings if either bushing is worn or

damaged.

1. Install the bushing remover

tool (Fig. 10) and press both bush

ings out of the arm.

2. Press new bushings into the arm

with the tools shown in Fig. 1 1 . The

bushing flanges must be at the inner

side of the lower arm.

LOWER BALL JOINT

REPLACEMENT (ARM REMOVED)

The lower ball joint cannot be re

paired and must be replaced if it is

worn or damaged. The lower ball

joint may be removed with the lower

arm installed (page 6-8).

1. Remove the ball joint from the

arm. If the ball joint is riveted to the

arm, drill a Va -inch pilot hole com

pletely through each rivet, and then

drill off the rivet head through the

pilot hole with a ys-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 28-45 foot-pounds.

4237-C

FIG. 12Ball Stud and Spindle Bore Alignment

LOWER ARM AND COIL

SPRING INSTALLATION

1. Position the lower arm on the

underbody cross members, and install

shims as needed to remove fore-and-

aft movement, but do not tighten the

retaining bolts.

2. Tape the insulator (and shims,

if used) to the top of the coil spring.

Position the insulator and spring in

the upper suspension arm spring

pocket, and hook the lower end over

the edge of the lower arm pocket by

applying foot pressure inward on the

lower arm (Fig. 9). The spring coil

end must be seated correctly in the

lower pocket.

3. Position the jack directly be

hind the lower arm at approximately

a
60

angle away from the wheel and

toward the center of the car. Push

the jack outboard as it is raised to

align the ball stud with the spindle

bore (Fig. 12).

4. Apply downward pressure on

the top of the wheel to permit the

ball joint shoulder to slip over the

edge of the bore into position.

5. Torque the lower ball joint nut

to 70-90 foot-pounds, and remove

the jack.

6. Install the lower ball joint re

taining nut cotter pin, and bend the

upper ball joint retaining nut cot

ter pin.

7. Torque the lower arm retaining

bolts to 36-46 foot-pounds. The lower

arm should be in a normal load posi

tion when the retaining bolts are

tightened.

8. Install the shock absorber.

9. Connect the stabilizer to the

lower arm.

10. Lubricate the lower ball joint.

Do not lubricate the lower arm

bushings.

11. Check and, if necessary, adjust

caster, camber, and toe-in. Whenever

any part of the front suspension has

been removed and installed, front

wheel alignment must be checked.

FRONT WHEEL SPINDLE

REMOVAL

1. Raise the car until the front

wheel clears the floor, and place a

support under the lower arm.

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 re

move the nuts from the studs at this

time.
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6. Place a box wrench over the

lower end of the ball joint remover

tool, and install the tool between the

upper and lower ball joint studs (Fig.

2). The tool should seat firmly against
the ends of both studs and not against

the stud nuts.

7. Turn the 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 pressure only.

8. Remove the stud nuts and the

spindle from both studs.

FRONT WHEEL SPINDLE

INSTALLATION

1. Position the spindle on both ball

joint studs and install both stud nuts.

2. Torque the upper stud nut to

60-80 foot-pounds and the lower stud

nut to 70-90 foot-pounds. Continue

to tighten both nuts until the cotter

pin holes and slots line up. Install

new cotter pins.

3. Connect the spindle connecting

rod end to the spindle arm.

4. Install the brake carrier plate

on the spindle, and torque the brake

shoe anchor pin bolt to 80-100 foot

pounds. Torque the lower bolts to

25-29 foot-pounds.

STABILIZER BRACKET INSULATOR STABILIZER

FIG. 13-Stabili

4084 -D

hzer

5. Install the wheel and drum, and

adjust the wheel bearing.

6. Check and, if necessary, adjust

caster, camber, and toe-in.

STABILIZER REMOVAL

1. Raise the car high enough to

provide working space, and place

supports under both front wheels.

2. Disconnect the stabilizer from

both lower arms (Fig. 1 3). Disconnect

both stabilizer retaining brackets, and

remove the front cross member

guard. Remove the stabilizer.

STABILIZER INSTALLATION

1. Coat the necessary parts of the

stabilizer with RuGLYDE or a com

parable lubricant, and slide new in

sulators onto the stabilizer.

2. Connect the stabilizer retaining

brackets, and connect the stabilizer

to both suspension arms. Torque the

cap screws to 12-15 foot-pounds, and

the nut for the special %6-inch bolt to

12-15 foot-pounds.

3. Install the front cross member

guard.

4. Remove the supports and lower

the car.

REAR SUSPENSION REPAIR

For necessary hoisting and jacking

procedure, see Part 6-4.

REAR SPRING REMOVAL

1. Raise the car until the rear

wheels clear the floor, and place sup

ports beneath the underbody and be

neath the axle.

2. Disconnect the parking brake

cable spring (Fig. 14) from the outer

spring clip.

3. Disconnect the lower end of the

shock absorber from the spring clip

plate.

4. Remove the spring clip nuts, the

clips, and the spring clip plate.

5. Remove the front hanger stud

from the forward end of the spring

(Fig. 15).

6. Remove the shackle from the

shackle hanger and spring, and re

move the spring from the car.

PARKING BRAKE CABLE SPRING

SPRING CLIP

PLATE

SPRING CLIP

NUTS

SPRING CLIP

(U-BOLT) 4470-A

MG. 14Rear Spring Installation at AxU
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HANGER STUD LOCK NUT 4474 -A

Mb. 15Rear Spring Front Hanger

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 anti-squeak inserts be

tween the leaves, and replace them if

they are worn. The spring leaves must

be dry and free of oil and dirt before

new inserts are installed.

Inspect the spring clips for worn

or damaged threads. Check the

spring clip plate for distortion.

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 in

the spring and hanger, and torque

the locknut to 30-40 foot-pounds.

4. Torque the shackle locknuts to

20-25 foot-pounds.

5. Install the spring clips, plate,

and clip nuts. Be sure that all parts

are properly seated in the spring and

rear axle.

6. Torque the clip nuts to 30-45

foot-pounds. Do not exceed the maxi

mum torque because the rear wheel

camber may be affected.

7. Connect the lower end of the

shock absorber to the rear spring clip

plate.

8. Connect the parking brake cable

spring to the outer spring clip.

SHOCK ABSORBER REPLACEMENT

Press Ram

Tool-T57P-18201-Al

Tool-T57P-18201 -A5

4075-B

FIG. 16Shock Absorber Bushing Removal

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

from the suspension lower arm and

the mounting on the underbody. Free

the lower stud pin and bushing from

the lower arm by removing one

mounting bolt and loosening the

other bolt.

3. Remove the bushing and wash

ers from the shock absorber stud.

Remove the bushing from the lower

end of the shock absorber (Fig. 16)
if the shock absorber is serviceable

and the bushing requires replacement.

FRONT SHOCK ABSORBER

INSTALLATION

1. Position the seat and lower

bushing on the shock absorber stud.

Apply RuGLYDE or a comparable
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lubricant to the lower bushing, and

install the bushing on the shock ab

sorber (Fig. 17) with one quick drive

of the press ram.

2. Extend the shock absorber and

install it inside the coil spring with

the stud inserted through the hole in

the mounting bracket. Be sure the

mounting bracket is free of burrs.

Torque the lower mounting bolts to

12-15 foot-pounds.

3. Install the upper bushing and

the outer washers on the stud, and

torque the nut to 25-29 foot-pounds.

REAR SHOCK ABSORBER

REMOVAL

1. Disconnect the shock absorber

from the spring clip plate and the

bracket on the underbody (Fig. 14).

2. Compress the shock absorber

and remove it from the car. Remove

the bushings and washers from the

shock absorber studs.

REAR SHOCK ABSORBER

INSTALLATION

1. Place the bushings and washers

on the shock absorber studs in the

order shown in Fig. 14.

2. Connect the upper stud to the

Press Ram

ft-

Too/-T57P-J8201-AJ

INSTALL BUSHING WITH

ONE QUICK DRIVE

OF PRESS RAM

Tool-T57P-?820I-A5

SHOCK ABSORBER

4076-B

FIG. 17Shock Absorber Bushing Installation

bracket on the underbody, and install

the bushing, washer, and nut on the

stud. Torque the nut to 15-25 foot

pounds.

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 15-25 foot

pounds.
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PART

6-3 WHEELS AND TIRES

Section Page

1 Trouble Shooting 6-14

2 Wheel Maintenance and

Replacement 6-14

3 Front Hubs, Bearings, and

Grease Retainers 6-14

4 Tire Maintenance 6-15

TROUBLE SHOOTING

Several symptoms which appear to

be caused by wheel and tire troubles

are also common to suspension and

steering troubles. For this reason, be

sure that the wheels, hubs, bearings,
or tires are causing the trouble before

adjusting, repairing, or replacing any

of these parts.

WORN OR DAMAGED FRONT

WHEEL BEARINGS

When the front wheel bearings are

excessively worn or damaged, check

the bearing cups for proper installa

tion before removing them for re

placement. If a cup is improperly

seated in the hub, inspect the hub for

burrs, rough spots, or other irregular

surfaces that would prevent seating

the cup properly.

Bearing damage is often caused by
lack of lubrication or improper ad

justment. When installing bearing
cups or cones and rollers, make sure

that the specified lubricant is prop

erly used. Adjust the bearings after

installation, and make sure that a

cotter pin is installed.

WORN OR DAMAGED TIRES

Much abnormal tire wear is caused

by poor driving habits and road con

ditions as well as by defective or

poorly adjusted parts. High-speed

driving, fast acceleration and brak

ing, sharp turns at excessive speeds,

and similar types of driving will cause

tires to wear more rapidly than nor

mal. High temperatures, rough or

abrasive road surfaces, steep hills and

grades, and tire overloading are also

important factors in damaging tires

and reducing tire life.

Irregular tire wear is generally

caused by defective or improperly

adjusted suspension and steering

parts. Underinflation and
overinfla-

tion will also cause irregular tire

wear.

WHEEL MAINTENANCE AND REPLACEMENT

WHEEL INSPECTION AND

MAINTENANCE

Wheel stud nuts should be in

spected and tightened regularly to

avoid accidental loosening of the

wheels. Loose wheel stud nuts may

cause shimmy and vibration. Elon

gated 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 leak 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 drum.

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 55-85

foot-pounds. On new cars, and each

time a wheel and tire are installed,
the wheel stud nuts should be checked

for tightness.

FRONT HUBS, BEARINGS, AND 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.

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.

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. 1) from

the hub.

3. Remove the cotter pin from the

adjusting nut and spindle, and tighten

the nut until a slight drag is felt when

the wheel is rotated back and forth.

This operation will seat the cones
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OUTER BEARING CUP

HUB AND BRAKE DRUM ASSEMBLY

INNER BEARING CUP

ADJUSTING

NUT

Tool-T56P-7 2?7-A

HUB BOLT

WHEEL ASSEMBLY

405 IB
COTTER PIN

Mb. 1Front Hub, Bearings, and Grease Retainer

INNER CUP

INSTALLATION

OUTER CUP

INSTALLATION 4050-A

Mb. LFront Wheel Bearing Cup Installation

and rollers properly in the bearing
cups.

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.

5. 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. Raise the car until the wheel

and tire clear the floor, and then re

move the wheel and tire from the

hub.

2. Back off the brake shoe adjust

ing screw so that the shoes do not

contact the brake drum.

3. Remove the grease cap from

the hub.

4. Remove the cotter pin and ad

justing nut from the spindle, and then

remove the flat washer and the outer

bearing cone and roller.

5. Pull the hub and drum off the

wheel spindle, and then remove the

TIRE INSPECTION AND

MAINTENANCE

The tires should be checked fre

quently to be sure that the air pres-

grease retainer, the inner bearing
cone and roller from the hub.

6. Wipe the lubricant off the inner

and outer bearing cups, and inspect

the cups for scratches, pits, excessive

wear, and other damage. If the cups

are worn or damaged, remove them

with a drift.

7. Clean the inner and outer bear

ing cones and rollers with solvent,

and dry them thoroughly. Do not

spin the bearings dry with compressed
air.

8. Inspect the cones and rollers

for wear or damage, and replace

them if necessary. The cones and roll

ers and the bearing cups should be

replaced at the same time.

9. Inspect the grease retainer, and

replace it if it is worn or damaged.

If a new grease retainer is to be in

stalled, soak it in light engine oil for

at least 30 minutes before installation.

10. To remove all old lubricant,

thoroughly clean the spindle and the

inside of the hub.

11. Cover the spindle with a clean

cloth, and brush all loose dust and

dirt from the brake assembly. To pre

vent getting dirt on the spindle, care

fully remove the cloth from the

spindle.

12. Install the inner and outer

bearing cups in the hub with the tool

shown in Fig. 2. Be sure to seat the

cups properly in the hub.

13. Pack the inside of the hub

with wheel bearing grease. Fill the

TIRE MAINTENANCE

sures are correct. The air pressures

should agree with those specified for

the tires being checked.
All five tires on a car should be

cross switched, as shown in Fig. 3,

hub until the grease is flush with the

inside diameters of both bearing cups.

14. Pack the bearing cones and

rollers with wheel bearing grease. A

bearing packer is desirable for this

operation. If a packer is not avail

able, work as much lubricant as possi

ble between the rollers and cages.

Lubricate the cone surfaces with

grease.

15. Place the inner bearing cone

and roller in the inner cup, and in

stall the grease retainer with the re

verse end of the tool shown in Fig.

2. Be sure that the retainer is prop

erly seated.

16. Install the hub and drum on

the wheel spindle. Keep the hub cen
tered on the spindle to prevent dam

age to the grease retainer or the

spindle threads.

17. After installing the outer bear

ing cone and roller and the flat

washer on the spindle, install the ad

justing nut.

18. Install the wheel and tire on

the hub, and tighten the wheel stud

nuts.

19. 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

interference with the radio static col

lector in the grease cap.

20. Install the grease cap, torque

the stud nuts to 55-85 foot-pounds,
and install the wheel cover.

after each 6000 miles of driving or

at least twice each year. This change

helps to equalize tire wear and pre

vents deterioration of the spare tire

caused by lack of use.
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4044-A

Mb. 3Tire Cross-Switching Dng Diagram

Inspect the tire treads, and remove

all stones, nails, glass, or other ob

jects that may be wedged in the tread

grooves. Check for holes or cuts that

may permit air leakage from the tire,

and make the necessary repairs.

Inspect the tire side walls for cuts,

bruises and other damage. If internal

damage is suspected, demount the

tire from the wheel for further in

spection and repair or replacement.

Check the tire valve for air leaks,
and replace the valve if necessary. If

the valve cap is missing, install a new

cap.

TIRE DEMOUNTING

After the wheel and tire have been

removed from the car, the tire can be

demounted on a mounting machine.

If the tire irons are used to demount

the tire, follow the procedure given

here. Demount the tire with the outer

side of the wheel downward.

1. Remove the valve core, and de

flate the tire completely.

2. Loosen the tire beads with the

tool shown in Fig. 4.

3. Insert two tire irons about 8

inches apart between the tire bead

and the back side of the wheel rim.

Use only tire irons with rounded

edges or irons designed for demount

ing tubeless tires.

4. Leave one tire iron in position,

and pry the rest of the bead over the

rim with the other iron. Take small

"bites"

around the tire with the iron

to prevent damaging the tire bead.

5. Stand the wheel and tire up

right with the tire bead in the drop
center well at the bottom of the

wheel. Then insert the tire iron be

tween the bead and the edge of the

wheel rim and pry out the wheel.

TIRE MOUNTING

Mount the tire with the outer side

of the wheel downward.

1. Inspect the tire and wheel be

fore mounting the tire. Remove all

dirt and old tire mounting compound.

Use emery cloth or fine steel wool to

4045-A

FIG. 4Bead Loosening Tool

4046-A

rib. 5Tubeless Tire Mounting Band

clean the rim. Check the rim for dents

and other uneven spots. Inspect the

wheel for loose rivets.

2. Apply RuGLYDE or a similar

tire mounting compound to both tire

beads, and then pry the beads over

the wheel rim with two tire irons. Do

not use a hammer or mallet to force

the beads over the rim. A mounting

machine can also be used to mount

the tire on the wheel.

3. Position the balance mark on

the tire next to the tire valve, and then

use a mounting band (Fig. 5) to force

the beads against the rim flanges to

create the initial seal. If a mounting

band is not available, tie a tourniquet

of heavy cord around the circum

ference of the tire, and tighten the

cord with a tire iron.

4. Give the tire a few quick bursts

of air to seat the beads properly, and

then inflate the tire to 40 pounds

pressure. Check to see that the bead

positioning ribs (outer rings near the

side walls) are evenly visible just

above the rim flanges all the way

around the tire. If the ribs are not

even, deflate the tire completely, and

then inflate it again.

5. When the ribs are properly po

sitioned, deflate the tire to the recom

mended pressure.

TUBELESS TIRE VALVE

REPLACEMENT

1. Demount the tire.

2. Remove the valve.

3. Inspect the valve hole in the

rim for burrs and sharp edges. File

or rasp the edges of the hole smooth

before installing a new tire valve.

4. Coat the new valve with Ru

GLYDE or a similar rubber lubri

cant, and position the valve. Use a

rubber hammer or a valve replacing

tool to seat the valve firmly against

the inside of the rim. The valve must

be installed straight.

5. Mount the tire on the wheel,

and check the new valve for air leaks.
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UNDERBODY

Section Page

1 Hoisting 6-17

2 Jacking 6-17

The unitized body-frame construc

tion and the rear suspension of the

1959 Thunderbird require special

precautions and procedures when

the car is jacked up or hoisted. In

some cases, special hoist adapters

must be used as recommended by
specific hoist manufacturers.

HOISTING

4309-A

FIG. 1Frame Hoist Contact AreaFront FIG. 2 Frame Hoist Contact AreaRear

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.

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 care

fully to contact the lower suspension

arms. The adapters must be large

enough to cover the entire spring seat

area.

REAR

To prevent damage to the shock

absorbers, the rear forks must contact

the axle at points not farther outboard

than 1 inch from the circumference

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 24 square inches of underbody

area. Figures 1 and 2 show recom

mended contact points.

JACKING

When a stationary floor jack or a

roll jack is to be used, there are sev

eral specific recommended points of

contact. Either side of the car may

be raised at the front by jack contact

at either coil spring pocket. Raise the

car by contacting a lower arm only

when the jack saddle is large enough

to accommodate the spring pocket

securely. Either side of the front end

of the car may also be raised by jack

pressure on the front cross member,

or on the cross member to which the

stabilizer is connected.

Either side of the rear end of the

car may be raised by jack pressure

on the rear cross member. Do not put

pressure on the fuel tank.

To raise the 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 midway between the inner

and the outer tail lights.
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6-5 SPECIFICATIONS

FRONT WHEEL ALIGNMENT

CASTER TREAD WIDTH AND WHEELBASE

Caster Angle
1/2-l1/2

Maximum Caster Angle

Difference Between Wheels
Vi

Maximum Allowable Difference Between Shim

Stack Thicknesses at Both Bolts Vz inch

Amount of Caster Angle Change With Vis-inch
Change of Shim Thickness at Either Bolt

Vi

CAMBER

Camber Angle
xh-V/i

Maximum Camber Angle

Difference Between Wheels

Vi

{lA

preferred)

Maximum Allowable Thickness of Shim Stack at

Each Bolt Vie inch

Amount of Camber Angle Change With Vi6-inch

Change of Shim Thickness at Both Bolts
lA

Front Tread Width 60 inches

Rear Tread Width 57 inches

Wheelbase 113 inches

TOE-IN AND TOE-OUT

Toe-In Vie-Ms inches

Toe-Out on Turns (Angle of Inside Wheel When

Outside Wheel is Turned 20)
24y4

TORQUE LIMITS

Connecting Rod Sleeve Clamp Bolts 11-14 foot-pounds

FRONT AND REAR SUSPENSION

TORQUE LIMITS FRONT SUSPENSION TORQUE LIMITS REAR SUSPENSION

Description Ft.-Lbs.

Lower Arm Ball Joint Assembly to Spindle Nut 70-90

Upper Arm Ball Joint Assembly to Spindle Nut 60-80

Upper Arm Inner Shaft to Mounting Bracket Nuts 65-90

Stabilizer to Lower Arm Nuts 12-15

Shock Absorber Stud Nut 25-29

Stabilizer Bushing Brackets 12-15

Upper Arm Ball Joint Preload
20-35*

Upper Arm Bumper Stud Nut 20-35

Lower Arm Bumper Stud Nut 20-35

Upper Arm Inner Shaft Bolts 36-46

Anchor Pin 80-100

Front Brake Assembly to Spindle (Lower) Bolts 25-29

Arm and Bushing Assembly to Underbody Front

Crossmember Bolt 36-46

Arm and Bushing Assembly to Underbody //2

Crossmember Bolt 36-46

Shock Absorber Pin and Bushing to Lower Arm Nut 12-15

?Inch Pounds

FRONT COIL SPRING FREE HEIGHT

Aluminum Marking

Yellow Marking

15'/2 inches

153/4 inches

Description Ft.-Lbs.

Rear Shock Absorber Stud Nut (Upper or Lower) 15-25

Rear Spring to Front Hanger Stud Nut 30-40

Rear Spring Shackle Bar to Underbody Nut 20-25

Rear Spring Shackle to Rear Spring Nut 20-25

Rear Spring U-Bolt Nut 30-45*

*10 pounds less torque for a used nut.

REAR LEAF SPRING

Number of Leaves
Capacity at Normal

Loaded Height
Spring Length

at Normal Load

6 965-1005 pounds 55 inches

WHEELS AND TIRES

Tire Size and Ply Rating 8.00 x 14-4

Inflation Pressure (psi)

Front 24

Rear 24

Wheel Nut Torque Limits (Ft.-Lbs.) 55-85
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7-1
STEERING GEAR AND

LINKAGE
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SECTOR SHAFT

ADJUSTING

SCREW

BALL

NUT

LOWER

STEERING

SHAFT

BEARING

CUP

SECTOR

SHAFT

STEERING SHAFT BEARING

ADJUSTER LOCK NUT

UPPER STEERING

SHAFT BEARING

BALL RETURN

GUIDES

BALL RETURN

GUIDE CLAMP

LOWER SECTOR

SHAFT BUSHING

4071-B

Mb. 1Recirculating Ball-Type Steering Gear

A worm and recirculating ball type

steering gear (Fig. 1) is mounted on

the left-hand side of the underbody

and is accessible for adjustment and

lubrication from the engine compart

ment.

A symmetrical-type parallelogram

steering linkage connects the sector

shaft arm (Pitman arm) with the

spindle arms at the front wheels. The

linkage used with power steering dif

fers slightly from the manual linkage.

TROUBLE SHOOTING

Table 1 lists various steering gear

and linkage trouble symptoms and

possible causes. Several of these

symptoms are also common to sus

pension and wheel and tire troubles.

For this reason, be sure that the

cause of the trouble is in the steering

gear or linkage before adjusting, re

pairing, or replacing any of the parts.

TABLE 1Steering Gear and Linkage Trouble Symptoms and Possible Causes

POSSIBLE CAUSES OF

TROUBLE SYMPTOMS

Trouble Symptoms
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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 Sizes Not Uniform X X X X X

Wheel Out of Balance X X

Loose Steering Linkage Connections X X X X X

Loose Steering Gear Mountings X X X X X

Incorrect Steering Gear Adjustment X X X X X X X

Binding Front Suspension Ball Joints X X X

Bent Spindle Arm X X X

Unequal Brake Adjustment X

Sagging or Broken Spring X X X X

Lack Of Lubrication X X X
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STEERING GEAR ADJUSTMENTS

STEERING WORM AND

SECTOR GEAR ADJUSTMENTS

The ball nut assembly and the sec

tor gear must be adjusted properly

to maintain minimum steering shaft

end play (a factor of pre load ad

justment) and minimum backlash be

tween the sector gear and the ball

nut. There are only two possible ad

justments 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 steering arm

to idler arm rod. On a car with power

steering, disconnect the arm from the

control valve ball stud.

2. Loosen the steering gear hous

ing attaching bolts 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 28-43 foot

pounds.

6. Loosen the nut which locks the

sector adjusting screw (Fig. 2), and

back off the adjusting screw.

7. Measure the worm bearing pre

load by attaching a socket and torque

wrench to the steering wheel retain

ing nut. Read the pull required to

keep the wheel moving for at least

one complete turn. If the torque, or

preload, is not within 3-6 inch-

pounds, adjust as explained in the

next step.

8. Loosen the steering shaft bear

ing adjuster locknut, and tighten or

back off the bearing adjuster (Fig. 1)

to bring the preload within the speci

fied limits.

9. Tighten the steering shaft bear

ing adjuster locknut, and recheck the

preload.

10. Turn the steering wheel slow

ly to either stop. Turn gently against

the stop to avoid possible damage to

the ball return guides. Then rotate

the wheel 2Va turns to center the ball

nut.

11. Turn the sector adjusting

screw counterclockwise until a torque

of 8-13 inch-pounds is necessary to

rotate the worm past its center. No

perceptible backlash is permissible at

30

on either side of center.

12. Tighten the sector adjusting

screw locknut, and recheck the back

lash adjustment.

13. Torque the steering column

bracket screws to 5-7 foot-pounds.

Connect the sector shaft arm to the

steering arm-to-idler arm rod. On

a car with power steering, connect

the arm to the control valve ball stud.

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 sec

tor shaft arm pointing directly for

ward. If the spokes are not in their

normal position, they can be adjusted

without disturbing the toe-in adjust

ment.

1. Loosen the two clamp bolts on

each spindle connecting rod sleeve

(Fig. 3).

2. Turn both connecting rod

sleeves upward or downward the

same number of turns to move the

SPINDLE ARM SLEEVE SPINDLE CONNECTING ROD

SECTOR SHAFT ADJUSTING SCREW

FIG. 2Steering Gear Adjustments

4324-A CLAMP BOLT

FIG. 3Spindle Connecting Rod SI

4011 -A

eeve
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Tool3600-N

FIG. 4Steering Wheel Removal

4322-B

steering wheel spokes to their normal

position. If the steering wheel is

turned clockwise from the normal po

sition, turn both sleeves upward. If

the wheel is turned counterclockwise,

turn both sleeves downward.

3. When the adjustment is correct,

torque the clamp bolts on both

sleeves to 11-14 foot-pounds. On a

car equipped with power steering,

both bolts on the left-hand sleeve

should be in a vertical position on the

forward side of the sleeve. The posi

tions of the sleeves must not be

changed when the clamp bolts are

tightened.

STEERING GEAR REPAIR

STEERING WHEEL

REPLACEMENT

1. Remove the steering wheel hub.

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. Position the steering wheel on

the steering shaft so that the splines

on both parts are properly aligned.

4. Install the steering wheel nut

on the shaft, torque to 40-60 foot

pounds, and stake the nut.

5. Install the steering wheel hub.

STEERING GEAR REMOVAL

1. Remove the steering wheel,

using the tool shown in Fig. 4.

2. Disconnect the parking brake

handle bracket, and remove the cowl

side trim panel and the left vent con

trol handle.

3. Disconnect the hood lock re

lease cable bracket.

4. On a car with Cruise-O-Matic,

remove the starter-neutral switch

housing screws and move the switch

to one side. Disconnect the horn wire.

5. Disconnect the wiring assem

bly from the steering column.

6. Remove the instrument panel

lower panel retaining screws, and

move the lower panel to one side.

7. Pull aside the steering column

cover plate insulation, and disconnect

the parking brake bracket from the

steering column cover plate.

8. Remove the steering column

cover plate and the parking brake

handle.

9. Remove the steering column re

taining bracket from the instrument

panel. On a car with Conventional

Drive or Overdrive, disconnect the

clutch linkage as necessary to provide

clearance for steering gear removal

through the inside of the car.

10. Disconnect the gear shift lev

els) near the steering column.

11. Raise the front of the car to

provide working room (See Part 6-4

for hoisting and jacking instructions),
and remove the sector shaft arm,

using the tool shown in Fig. 5.

12. Remove the steering gear at

taching bolts from the underbody,

and remove the steering gear through

the inside of the car.

STEERING GEAR DISASSEMBLY

1. Drain the lubricant from the

steering gear housing.

2. Rotate the steering shaft 2Va

turns from either stop.

3. 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.

4. Loosen the adjuster nut, and

remove the adjuster assembly and the

upper steering shaft bearing.

5. Carefully pull the steering shaft

and ball nut from the housing, and

remove the lower steering shaft bear

ing. 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 binding or tightness.

6. Remove the ball return guide

clamp and the guides from the ball

nut. Keep the ball nut clamp-side up

until ready to remove the balls.

7. Turn the ball nut over, and ro

tate the worm shaft from side to side

until all 54 balls have dropped out

of the nut into a clean pan. With the

balls removed, the ball nut will slide

off the worm.
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STEERING GEAR HOUSING SECTOR SHAFT (PITMAN) ARM

Tool3590-N

FIG. 5Sector Shaft Arm Removal

Remove bearing cups, seals, or

bushings only if preliminary inspec

tion shows damage.

8. Place the bearing adjuster in a

vise, and remove the upper bearing
cup (Fig. 6). Remove the lower bear

ing cup using the same tool.

9. Press out both sector shaft

bushing from the housing (Fig. 7).

If the bushing in the housing cover

is defective, replace the cover.

STEERING GEAR CLEANING

AND INSPECTION

Wash all parts in a cleaning sol

vent, and dry with a lint-free cloth.

The bearings should not be spun dry
with compressed air. Inspect the shaft

and worm for scoring, cracks, or

checks, and for straightness of the

shaft. Check the splines and the

threads on the sector shaft for wear

and burrs. Inspect the gear teeth for

scoring, pitting, and other wear. In

spect 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. Press new sector shaft bushings

into the housing (Fig. 8).

2. Press a new steering shaft lower

bearing cup into the housing (Fig.

9).

3. Install a new oil seal in the

bearing adjuster.

Tool-T50T-100-A

4321 -A

BEARING

ADJUSTER Tool-T58L-101-A

4240-A

FIG. 6Steering Shaft Upper Bearing Cup Removal

Press Ram

Tool-T58L-3576-A

4059-B

FIG. 7Sector Shaft Bushing Removal
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Press Ram

Tool-T58L-3548-A

Press Ram

STEERING GEAR

HOUSING

FIG. 9Steering Shaft Lower Bearing Cup
Installation

Press Ram

4060-B

FIG. 8Sector Shaft Bushing Installation

4. Press a new steering shaft upper

bearing cup into the bearing adjuster

(Fig. 10).

5. 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 position.

Align the grooves in the worm and

in the ball nut by sighting through

the ball guide holes.

6. Count 27 balls, and drop as

many of them as possible into one of

the guide holes, slowly turning the

worm away from the hole, until that

circuit is full or until rotation is stop

ped by the end of the worm. If the

balls are stopped by the end of the

worm, hold in those already posi

tioned, 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.

7. Lay one half of the ball return

guide on the bench, and place the re

mainder of the 27 balls in it. Position

the second half of the guide and,

holding the 2 halves together, plug

each open end with multi-purpose

lubricant so the balls will stay in the

guide when it is installed.

8. Push the guide into the guide

holes of the ball nut, tapping lightly

with the wooden handle of a screw

driver if necessary.

Tool-T58L-3548-A

4239-A

FIG. 10Steering Shaft Upper Bearing Cup
Installation

9. Assemble the second ball re

turn circuit in the same way as the

first.

10. Install the ball return guide

clamp, and check the ball nut to see

that it rotates freely.

11. Coat the threads of the steer

ing shaft bearing adjuster, the hous

ing cover bolts, and the sector adjust

ing screw with a suitable oil-resistant

sealing compound. Do not apply

sealer to female threads, and espe

cially avoid getting any sealer on the

steering shaft bearings.

12. Coat the bearings, bushings,
and gear teeth with light engine oil.

13. Clamp the housing in a vise,

with the sector shaft axis horizontal,

and position the steering shaft lower

bearing in its cup.

14. Position the steering shaft and

ball nut assemblies in the housing.

15. Position the upper steering

shaft bearing on the top of the worm,
and install the steering shaft bearing
adjuster and the adjuster nut.

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 in

to the housing cover bushing, and

then, using a screwdriver through the
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hole in the cover, turn the adjusting
screw counterclockwise to pull the

pilot into its bushing.

18. Install a 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 2 top housing cover bolts.

The third bolt should be installed

when lubricant is put into the gear

housing. Do not tighten the cover

bolts until it is certain that there is

some lash between the ball nut and

the sector gear teeth. Torque the bolts

to 12-20 foot-pounds.

STEERING GEAR INSTALLATION

1. Position the steering gear on

the underbody by working the assem

bly through from the inside of the

car. Partially install the steering gear

housing bolts.

2. Partially install the 2 screws

that fasten the steering column to in

strument panel bracket to the instru

ment panel.

3. Install the sector shaft (Pitman)

arm. Torque the retaining nut to
110-

150 foot-pounds. The arm should be

installed pointing straight forward

when the ball nut is at the mid-point

of travel.

4. On a car with Conventional

Drive or Overdrive, connect the

clutch linkage.

5. Connect the gear shift lever(s).

6. Torque the steering gear hous

ing attaching bolts to 28-43 foot

pounds.

7. Install the parking brake handle

and the steering column cover plate.

Install the parking brake bracket on

the cover plate, and position the

cover plate insulation.

8. Install the instrument panel

lower panel.

9. Connect the wiring assembly

to the steering column, and install

the starter-neutral switch.

10. Connect the hood lock release

cable bracket.

11. Install the cowl side trim

panel and the left vent control handle.

Connect the parking brake handle

bracket.

12. Torque the steering column

bracket screws to 5-7 foot-pounds.

13. Lower the car, and install the

steering wheel. Check the operation

of the horn and the turn indicator

lights. On a car with Cruise-O-Matic,

check the manual linkage adjustment

(see Part 4-2) and the starter-neutral

switch operation.

14. Turn the front wheels to the

left, and fill the steering gear hous

ing with lubricant until the lubricant

comes out the lowest bolt hole in the

cover. Install the bolt, and adjust the

steering gear (Part 7-1).

STEERING LINKAGE REPAIR

The manual steering linkage (Fig.

11) consists of the sector shaft arm

(Pitman arm), the steering arm to

idler arm rod, the steering idler arm,

the spindle connecting rods (tie rods),

and one-piece spindles which include

the spindle arms.

BALL SOCKET PLUG

ADJUSTMENT

The ball seats in the steering arm

to idler arm rod ball socket are

spring-loaded to compensate auto

matically for wear. Adjust the socket

plug (Fig. 12) whenever the sector

shaft arm (Pitman arm) ball stud has

end play in the socket.

1. Remove the cotter pin from

the end of the steering arm to idler

arm rod.

2. Tighten the threaded plug in

the end of the socket until all ball

SECTOR SHAFT (PITMAN) ARM STEERING ARM-TO IDLER ARM ROD IDLER ARM BRACKET

SPINDLE CONNECTING RODS
4325 -B

FIG. 11Manual Steering Linkage
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stud end play is removed, and then

loosen the plug about 1% turns.

3. Install a new cotter pin through

the end of the steering arm to idler

arm rod.

4. Check the adjustment by mov

ing the steering arm to idler arm rod

by hand. The rod should move freely
without bind, but with no end play
at the ball stud.

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 rod end ball stud (Fig. 13).

2. Place a support under the

spindle arm near the stud, and then

tap the stud with a soft metal ham

mer to drive it out of the spindle

arm.

3. Loosen the connecting rod

sleeve clamp bolts, and remove the

rod end from the sleeve. Discard all

rod end parts that were removed from

the sleeve. All new parts should be

PLUG COTTER PIN

BALL SOCKET STEERING ARM TO IDLER ARM ROD 4069-A

FIG. 12Steering Arm To Idler Arm Rod Ball Socket

used when a spindle connecting 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 spin

dle arm hole, and install the stud nut.

Torque the nut to 45-55 foot-pounds

and install the cotter pin.

6. Lubricate the rod end ball stud

and, if necessary, the rest of the steer

ing linkage.

7. Check and, if necessary, adjust

toe-in. Be sure to tighten the sleeve

clamp bolts after toe-in is checked

and adjusted.

SECTOR SHAFT ARM BALL

STUD AND SEAT

REPLACEMENT

If the sector shaft arm ball stud

STEERING GEAR SPINDLE

IDLER ARM BRACKET

ROD END

SPINDLE CONNECTING RODS

SLEEVE

SPINDLE ROD END

4104-B

FIG. 13Steering Linkage

Forel Publishing Company, LLC
Woodbridge, VA 22192

www.ForelPublishing.com



PART 7-1 -STEERING GEAR AND LINKAGE 7-9

SEAL BUSHING

STEERING ARM-TO-IDLER ARM ROD )DLER ARM SEAL 4006-B

FIG. 14Steering Idler Arm

or seats in the steering arm to idler

arm rod ball socket are worn so that

an adjustment will not eliminate ball

stud end play, replace the ball stud

and seats.

1. Disconnect the sector shaft arm

ball stud from the arm.

2. Remove the cotter pin and

threaded plug from the socket on the

steering arm to idler arm rod, and

remove the ball stud parts from the

socket.

3. Install new ball stud parts in

the socket in the order shown in

Fig. 13. When using a ball stud re

pair kit to replace worn or damaged

parts, install all parts supplied in

the kit.

4. Install the plug in the end of the

socket, and connect the ball stud to

the sector shaft arm. Torque the ball

stud to 50-60 foot-pounds.

5. Adjust the socket plug to pro

vide proper movement of the steering

arm to idler arm rod, and install a

new cotter pin through the end of

the rod.

6. Lubricate the ball stud parts in

the socket and, if necessary, the rest

of the steering linkage.

SPINDLE CONNECTING

ROD REPLACEMENT

A spindle connecting rod should

be replaced if it becomes worn or

damaged. Do not attempt to straight

en a bent rod.

1. Remove the cotter pin and nut

which attach the spindle connecting

rod ball stud to the steering arm to

idler arm rod (Fig. 14). Tap the ball

stud out of the rod. Be careful not

to loosen or bend any parts on the

steering arm to idler arm rod.

2. Loosen the connecting rod sleeve

clamp bolts, and remove the rod from

the sleeve.

3. Thread a new connecting rod

into the sleeve, but do not tighten the

sleeve clamp bolts at this time.

4. Install the connecting rod ball

stud in the steering arm to idler arm

rod, and install the nut on the ball

stud. Torque the nut to 50-60 foot

pounds. Install a new cotter pin.

5. Lubricate the connecting rod

ball stud and, if necessary, the rest

of the steering linkage.

6. Check and, if necessary, adjust

toe-in. Be sure to tighten the sleeve

clamp bolts after toe-in is checked

and adjusted.

STEERING ARM TO IDLER

ARM ROD REPLACEMENT

The steering arm to idler arm rod

should be replaced if it becomes

worn or damaged. Do not attempt to

straighten a bent rod.

1. Remove the cotter pin and

threaded plug from the socket on the

steering arm to idler arm rod, and

pull the socket end of the rod off

the sector shaft arm ball stud.

2. Remove the cotter pins and nuts

which attach both spindle connecting

rod ball studs to the steering arm to

idler arm rod (Fig. 13) and tap the

ball studs out of the rod.

3. Remove the idler arm bushing
that fastens the rod to the idler arm,

and remove the rod from the arm.

4. Install the new steering arm to

idler arm rod on the idler arm, and

install the idler arm bushing.

5. Install the spindle connecting

rod ball studs in the steering arm to

idler arm rod, and install the nuts on

the ball studs. Torque the nuts to 45-

55 foot-pounds. Install new cotter

pins.

6. Install the sector shaft arm ball

stud in the socket plug in the end of

the socket.

7. Adjust the socket plug to pro

vide proper movement of the steering

arm to idler arm rod, and install a

new cotter pin.

8. Lubricate the ball stud parts in

the socket and, if necessary, the rest

of the steering linkage.

9. Check and, if necessary, adjust

toe-in.

STEERING IDLER ARM AND

BUSHING REPLACEMENT

Replace the steering idler arm if

the threads are worn or if the arm is

damaged. Replace the idler arm bush

ings if either the internal or external

threads show excessive wear or dam

age. A check for excessive movement

(or sloppiness) must be made with the

weight of the car on all four wheels.

The idler arm and linkage may seem

loose if the car is on a frame hoist.

1. Remove the idler arm bracket

(Fig. 14) from the underbody, and

then remove the bracket and rear

bushing from the idler arm.

2. Unthread the idler arm from

the bushing in the steering arm to

idler arm rod, and then remove the

seals.

3. Remove the bushings from the

idler arm bracket and the steering

arm to idler arm rod.

4. Check the condition of the

bracket, and replace it if it is cracked

or bent. Do not attempt to straighten

the idler arm bracket.

5. Install new bushings in the steer

ing arm to idler arm rod and bracket,
and torque the bushings to 85-100

footpounds. When using an idler arm

and bushing kit to replace worn or

damaged parts, install all of the

parts supplied in the kit.

6. Install new seals on both ends

of the idler arm. Thread the arm into

the bushing in the steering arm to

idler arm rod until the arm bottoms.

Then back off the arm about three-

quarters of a turn.

7. Thread the idler arm bracket

and bushing onto the arm until the

bushing bottoms. Back off the bush

ing until the bracket mounting sur

face is parallel with the underbody

surface.

8. Install the bracket on the under

body, and torque the mounting bolts

to 25-30 foot-pounds. Lubricate the

bushings.
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Master-Guide Power Steering (Fig.

1) is a hydraulically controlled link

age-type steering system which in

cludes a fluid reservoir and pump,

a control valve, a power cylinder, the

connecting fluid lines, and the steer

ing linkage. The roll-type hydraulic

pump, belt-driven from the engine

crankshaft, draws Ford Automatic

Transmission Fluid B8A-1 9582-A

from the reservoir and provides fluid

pressure for the system. Within the

pump itself is a flow-control and pres

sure-relief valve which governs the

pressures within the steering system

according to the varying conditions

of operation. After fluid has passed

from the pump to the control valve

and the power cylinder, it returns to

the reservoir where it is filtered be

fore returning to the pump.

The control valve, operated by

steering wheel movement, directs the

pressure developed by the pump.

When the front wheels are in the

straight-ahead position, the control

valve spool is held in the center (neu

tral) position by its centering spring.

Fluid then flows around the valve

lands and returns to the reservoir

(Fig. 2).

When pressure of about 4 pounds

is exerted for a left turn, the valve

spool overcomes the pressure of the

centering spring and moves toward

the right-hand end of the valve. As

a result, pressure is exerted on the

right-hand side of the power cylinder

piston, and fluid in the left-hand end

of the cylinder returns to the reser

voir (Fig. 2).

As pressure on the steering wheel

falls below about 6 pounds, the valve

spool centering spring forces the

spool back to the center position and

there is balanced pressure on both

sides of the power cylinder piston.

In the absence of operative pressure

within the power cylinder, the front

wheels return to the straight-ahead

position as a normal effect of front

wheel alignment and action of the

torsion type bushings in the idler

arm. For a right turn, the directional

forces explained above are reversed

(Fig. 2).

If, for any reason, the pump fails

to deliver fluid pressure, the car may

be steered without pump pressure.

4020-C

FIG. 1Master-Guide Power Steering
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FIG. 2Fluid Flow Diagrams
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TROUBLE SHOOTING

PRELIMINARY CHECKS

The following preliminary checks

should always be made before per

forming any trouble-shooting opera

tions.

CHECK PUMP BELT

If the pump belt is broken, glazed,
or worn, replace it with a new belt.

Use only the specified type of belt.

Check the belt tension. If the belt

is too loose, or too tight, it should

be adjusted to the proper tension. The

following procedures are for neces

sary adjustment.

1. Loosen the bracket adjusting
bolt and the pivot bolt enough to

permit moving the pump. (Fig. 3).

2. Adjust the bracket until the pul

ley slips against the belt friction at

21-23 foot-pounds torque. The belt

tension should be as close as possible

to the upper torque limit.

3. Torque the pivot bolt and the

bracket adjusting bolt each to 20-25

foot-pounds.

4. When both bolts have been ac

curately tightened, make a final check

of the pump belt tension.

CHECK FLUID LEVEL

Start the engine, turn the steering

wheel all the way to the left and

right several times, and shut off the

engine.

Check the fluid level in the reser

voir. If the level is low, add enough

Ford Automatic Transmission Fluid

B8A-19582-A to raise the level to a

point Va inch from the top. Do not

PIVOT BOLT ADJUSTING BOLT BRACKET

FIG. 3Power Steering Pump Bracket

overfill the reservoir.

CHECK FOR FLUID LEAKS

With the engine running, check all

parts of the power steering system

where fluid could leak out. Tighten

all loose fittings, and replace any

damaged or worn hoses.

CHECK TURNING EFFORT

With the front wheels properly

aligned and tire pressures correct,

check the effort required to turn the

steering wheel.

1. With the car on dry concrete,

set the parking brakes.

2. With the engine running at idle

speed, turn the steering wheel to the

left and right several times to warm

the fluid.

3. Remove the horn ring, and

measure the torque (at the steering

wheel retaining nut) required to turn

the wheel at least one complete turn

in both directions with the engine

idling. The pull should require 7-11

inch-pounds and be about equal in

both directions.

TROUBLE CHECKS

BINDING OR POOR

RECOVERY

If the steering wheel binds or sticks

when turned, or if poor recovery

to the straight-ahead position occurs,

check the sector shaft arm (Pitman

arm) ball stud in the control valve

sleeve. If the ball stud is rubbing

against the edge of the sleeve slot,

the roll pin may be missing and

should be replaced.

If any of the idler arm bushings

are worn or damaged, replace all the

bushings.

Check the steering gear adjust

ments (Part 7-1). The worm bearing
pre-load should be 3-6 inch-pounds.

The worm and ball nut mesh adjust

ment should be 8-13 inch-pounds.

Check the operation of the control

valve spool in the valve housing. If

the spool is binding in the housing,
check the spool adjustment. If the

adjustment is correct, overhaul or

replace the control valve.

Check for interference between the

sector shaft arm and the dust shield

at the ball stud, and, if necessary,

replace the dust shield and/or the

ball stud.

Check the control valve travel

regulator stop adjustment. If the stop
is drawn up too tightly, the ball stud

will bind in the seats. Adjust the

stop as required.

Check the control valve sleeve and

the socket tube for damage. Replace

parts that show signs of damage, and
adjust the travel regulator stop.

(CONTINUED ON NEXT PAGE)
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TROUBLE CHECKS (Cont.)

HARD STEERING

If the effort required to turn the

steering wheel is greater than normal

for the entire travel of the front

wheels, test the fluid pressure. Be

sure that there are no leaks, that the

reservoir is properly filled, and that

the belt is properly adjusted. If the

pump output pressure is low, the

pump may be defective and should

be overhauled or replaced.

If the pressure test shows that the

trouble is in the control valve or

power cylinder, remove and inspect

these units. Repair or replace any

damaged parts.

If the pressure test indicates that

the pressures throughout the system

are within specifications, check the

following items in the order given:

Check the control valve spool cen

tering spring adjustment. Adjust if

required (page 7-19).

Check the control valve spool for

movement. If the spool does not move

freely, check for, and eliminate, in

terference between the socket tube

and the valve sleeve. If the spool is

sticking in the housing, remove the

spool and check the spool lands for

burrs. Small burrs may be removed

with crocus cloth if the edges of the

valve lands are not rounded in the

process. If the spool cannot be re

paired, replace the control valve.

Check the control valve ball stud

for free movement in the ball stud

seats. If the stud is binding in the

seats, adjust the travel regulator stop.

EXCESSIVE FREE PLAY

If excessive free play or lost motion

is noticed when steering, check the

steering gear worm and ball nut mesh

adjustment.

Check for excessive clearance be

tween the steering arm ball stud and

the ball stud seats. If the ball stud is

loose in the seats, adjust the control

valve travel regulator stop.

Check the control valve centering

spring adjustment. If the spring ad

justing nut is loose, tighten the nut

until it is snug, and then back off

the nut not more than Va turn. Ex

cessive tightening may damage the

stop pin.

NOISE

Check the pump belt tension. A

loose or glazed belt can cause belt

squeal. A glazed belt, even when

properly adjusted, may slip.

Noise may result if the specified

hose is not used or if it is improperly
routed. If noise still exists with the

specified hose installed, the pump
should be removed from the car and

inspected.

STEERING CHATTER

RATTLES

A loose pump belt can cause chat

ter against the wheel stops during an

extremely sharp turn. Check the belt

tension, and adjust it to specifications

if necessary.

Check for looseness in the idler

arm rod connection. Looseness at this

point may be due to worn mounting

bushings or improper mounting nut

torque. Replace the bushings if worn.

Torque the nut to 50-60 foot-pounds.

Check the idler arm bushings for

wear or damage, and replace them if

necessary.

Check the power cylinder piston

rod insulators for looseness. If the

insulators are worn, replace them.

If the mounting nut is loose, torque
it to 24-30 foot-pounds, and torque

the locknut to 3-5 foot-pounds.

Check the control valve spool cen

tering spring adjustment. If the ad

justment is loose, tighten the nut until

snug, and then back off the nut not

more than Va turn. Excessive tighten

ing may damage the stop pin.

Check for looseness between the

control valve ball stud and the ball

stud seats. If the stud is loose in the

seats, adjust the travel regulator stop.

Check for interference between the

spindle connecting rod and the lubri

cation fitting in the control valve.

(CONTINUED ON NEXT PAGE)

Forel Publishing Company, LLC
Woodbridge, VA 22192

www.ForelPublishing.com



7-14 GROUP 7 -STEERING

TROUBLE CHECKS (Cont.)

LOSS OF POWER ASSIST

Check the entire system for dam

age, replacing parts as necessary. Re

place or tighten a broken or loose

pump belt.

Test the fluid pressure to determine

whether the trouble is in the pump,

the control valve, or the power cyl

inder.

If the pressure test indicates that

the pump is at fault, remove and over

haul the pump.

If the pressure test indicates that

the control valve or power cylinder

is at fault, check as follows:

Disconnect the power cylinder pis

ton rod from the idler arm bracket.

Operate the piston by hand to check

for resistance to movement. If the

piston moves easily with little or no

resistance, the internal parts of the

power cylinder are
*

broken or dam

aged. Replace the power cylinder.

Maladjustment of the control valve

spool centering spring can cause a

loss of either right or left power assist.

Check the adjustment, and readjust

if necessary. Replace all defective

parts.

Check the operation of the control

valve check valve. If the check valve

does not operate freely, replace the

check valve assembly.

FLUID PRESSURE TEST

A fluid pressure test will show

whether the pump or some other unit

in the power steering system is caus

ing trouble in the system.

1. Disconnect the pressure line

hose from the pump outlet, and in

stall the pressure testing tool between

the hose and the pump outlet (Fig. 4).

Be sure that the pressure gauge is

between the pump and the shut-off

valve on the tool.

2. Open the shut-off valve on the

testing tool, and run the engine at

idle speed. If the pump normally

operates quietly, ignore the louder

pump noise when the pressure test

ing tool is connected to the system.

Allow at least 2 minutes for the fluid

to warm up before starting the pres

sure tests.

3. Turn the front wheels all the

way to the right and then to the left,

noting the fluid pressure reading on

the gauge when each wheel is against

its stop. Normal fluid pressure at

both positions is 700-850 psi. Do

not hold a wheel against its stop for

more than 30 seconds at a time be-

CONNECT THIS HOSE TO PRESSURE LINE HOSE Tool-T56L-33610-D

Shut-off Valve CONNECT THIS HOSE TO PUMP OUTLET 4068-B

FIG. 4Pressure-Testing Tool Installation

cause the fluid may overheat.

4. If the fluid pressure, with a

wheel against its stop, is less than

700 psi, turn the wheel off the stop.

Slowly close the testing tool shut-off

valve, and watch the gauge for an

increase in pressure. Do not leave

the valve closed for more than 15

seconds.

5. If the fluid pressure, with the

shut-off valve fully closed, still shows

less than 700 psi, the pump is causing

the trouble. If the pressure increases

to 700-850 psi, the trouble is in either

the control valve or power cylinder.

6. After the fluid pressure test is

complete, shut off the engine and re

move the pressure testing tool. Make

the necessary repairs or replacements

to eliminate the trouble in the system.

PUMP AND FLUID RESERVOIR REPAIR

PUMP AND FLUID RESERVOIR

REMOVAL

1. With a suction gun remove as

much fluid as possible from the res

ervoir.

2. Disconnect the 2 hoses at the

pump, and fasten them in a raised

position to prevent fluid from drain

ing out.

3. Loosen and remove the pump

belt.

4. Remove the pivot bolt and the

adjusting bolt, and lift out the pump,

reservoir, and bracket.

PUMP DISASSEMBLY

Handle all parts very carefully to

avoid nicks, burrs, scratches, and

dirt which could make the parts unfit

for use.

1. Drain as much of the remain

ing fluid as possible from the pump

and reservoir, and clamp the pump

adjusting bracket in a vise.

2. Remove the reservoir cover and

retaining nut assembly, and lift the

fluid filter out of the reservoir. Re

move the reservoir stud, the filter

element support bolt, and the support

(Fig. 5), and lift the reservoir off the

pump.

3. Remove the 2 orifice O-rings

from the top of the pump.
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CARRIER SHAFT

FILTER ELEMENT

SUPPORT

SUPPORT BOLT

PUMP HOUSING
"O"

RING

ROLLERS

4004-C

PUMP

RESERVOIR

4O0O-B

FIG. 6Pump Housing, Carrier and Shaft

RETAINER
"O"

RING POWER STEERING PUMP VALVE

FIG. 5Filter Element Support Bolt and Support

Straight Edge

139-B

FIG. 8Cutaway View of Pump

PUMP HOUSING

4023 -C

FIG. 7Checking End Clearance of Carrier and

Rollers

4. Remove the pulley and the pul

ley key from the carrier shaft.

5. Remove all the bolts from the

pump, and separate the bracket, pump

housing, and housing cover. If the

parts do not pull apart easily, tap

them gently with a soft hammer to

loosen them. Lift the cover vertically

from the housing to prevent internal

parts from falling out.

6. Remove the O-rings from the

flow director and the carrier insert

(Fig. 6).

7. Using a feeler gauge and a

straight-edge, check the end clearance

of the carrier and the rollers in the

pump housing (Fig. 7). If the clear

ance exceeds 0.0015 inch, replace the
worn parts. A damaged roller, car

rier, or insert should not be replaced

by itself; these parts are serviced in

a kit, and all parts of the kit should

be used.

8. Remove the 6 rollers, and then

pull out the carrier and shaft very

carefully to avoid damage to these

parts or the oil seal. Remove the

carrier insert only for replacement.

9. Remove the carrier retaining

ring from the shaft, slide the carrier

off the shaft, and remove the carrier

shaft pin (Fig. 6). Avoid scratching
the shaft while removing the ring.

10. Remove the relief valve re

tainer (Fig. 8) from the housing cover,
and remove the O-ring from the

retainer.

11. Remove the valve assembly

spring from the bore in the housing
cover, and slide the valve (Fig. 8)
out of the bore. If the valve does

not slide out easily, tap the cover with
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a soft hammer. Do not scratch or nick

the valve when removing it from the

cover.

PUMP CLEANING AND

INSPECTION

Wash all pump and reservoir parts

in a cleaning solvent, and wipe them

dry with a lint-free cloth.

Inspect the pump housing and

cover for wear caused by turning of

the rollers and the carrier. Check the

carrier shaft bushings in the housing
and the cover for wear or scores. If

the bushings show wear or damage,

replace the housing and/or the cover.

Inspect the carrier, shaft, and roll

ers for wear or any kind of damage.

If there is wear or damage, replace

the appropriate part(s). A damaged

roller, carrier, or insert should not

be serviced alone; these parts are

serviced in a kit, and all parts of

the kit should be used. If the re

taining ring on the carrier shaft is

bent or broken, replace it.

Be sure the valve assembly and

its bore are dry. Insert the valve in

the housing, and check for free move

ment of the valve in the bore. Using
crocus cloth, remove any burrs from

the valve.

Inspect the carrier shaft seal in

the pump housing for wear or dam

age. If there is wear or damage, care

fully remove the seal with a punch,

avoiding damage to the shaft bushing.

Do not remove the seal except for

replacement.

CARRIER SHAFT SEAL REPLACEMENT

If the carrier seal was removed

from the pump housing, install a new

seal. Do not install the old seal.

1. Coat the lip of a new seal with

Lubriplate or an equivalent lubricant.

2. Position the seal in the bore of

the housing. The lip of the seal must

face toward the pump housing carrier

chamber.

3. Press the seal into the housing

(Fig. 9) until it seats firmly and

evenly against the shoulder in the

bore.

PUMP ASSEMBLY

Before assembling the pump and

reservoir, coat all parts with Ford

Automatic Transmission Fluid B8A-

19582-A. If the carrier insert is to be

replaced, the new insert must be in

stalled so that the slot in the edge of

the insert engages the small pin in the

pump housing.

1. If the carrier and related parts

seem to be in good condition, install

Press Ram

Tool-T53L-200-A

PUMP HOUSING
Tool-T53P-33623-A

401 9-B

FIG. 9Carrier Shaft Seal Installation

the key, pulley, washer, and retaining

bolt on the shaft. Install the retaining

bolt finger-tight.

2. To avoid damaging the oil seal

in the housing cover, carefully insert

the shaft (with pulley attached)

through the housing, position the car

rier shaft pin, and slide the carrier

onto the shaft. Install the retaining

ring and the rollers.

3. Remove the retaining bolt,

washer, pulley, and key from the car

rier shaft. To avoid damage to the

seal, be sure the shaft does not move

back and forth in the housing.

4. Position the valve assembly

spring in the bore, install a new O-

ring on the pump valve retainer, and

install the retainer in the pump hous

ing cover. Torque the retainer to

30-35 foot-pounds.

5. Place a new O-ring in the

groove around the insert in the pump

housing, and install a new flow direc

tor O-ring in the face of the hous

ing (Fig. 6).

6. Fasten the pump housing and

cover together.

7. Clamp the adjusting bracket in

a vise, and install the pump on the

bracket. Torque all bolts to 20-25

foot-pounds.

8. Install the key, pulley, washer,

and retaining bolt on the carrier

shaft.

9. Torque the pulley-retaining bolt

to 20-25 foot-pounds. The carrier

shaft should turn freely when the

bolt is properly tightened.

10. Place new O-rings in the

grooves on the top of the pump

housing.

11. Hold the reservoir on the

pump housing, and install the rein

forcement in the reservoir. The ears

on the reinforcement should be

facing upward over the outer hole

in the reservoir.

12. Install the filter element sup

port and bolt, and tighten the bolt se

curely. Install the reservoir stud.

13. Place the filter element on the

support, and install a new cover gas

ket around the inside of the cover.

If necessary, install a new seal under

the head of the retaining bolt.

14. Install the cover and retaining

bolt assembly on the reservoir, and

tighten the retaining bolt securely.

Be sure that the cover is seated evenly

and tightly around the edge of the

reservoir.
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PUMP AND FLUID RESERVOIR

INSTALLATION

1. Position the pump, reservoir,

and bracket in the engine compart

ment, and install the mounting bolts

finger tight.

2. Position the pump belt, and

check the alignment of the crank

shaft and pump pulleys. If the pulleys

are not aligned, the pump may be in

correctly installed, or spacers may be

necessary.

3. Adjust the belt tension (Page

7-12).

4. Connect the 2 hoses at the pump

and the fluid reservoir.

5. Fill the reservoir with Ford

Automatic Transmission Fluid B8A-

19582-A to a point Va inch from the

top.

6. Start the engine and run it at

idle speed for about 2 minutes to

warm the fluid in the power steering

system.

7. After turning the steering wheel

all the way to the left and right sev

eral times, check the system for leaks.

8. Increase the engine speed to

about 1000 rpm, and turn the steer

ing wheel all the way to the left and

right several times.

9. Stop the engine, and check the

pump, reservoir, and hose connec

tions for fluid leaks. Correct the cause

of any leaks.

10. Check the fluid level, and re

fill the reservoir if necessary.

CONTROL VALVE REPAIR

CONTROL VALVE REMOVAL

1. Disconnect the 4 fluid line fit

tings at the control valve, and drain

the fluid from the lines. Turn the

front wheels to the left and right sev

eral times to force all the fluid from

the system.

2. Loosen the clamping nut and

bolt at the right-hand end of the

sleeve.

3. Remove the roll pin from the

steering arm to idler arm rod through

the slot in the sleeve.

4. Remove the cotter pin from the

control valve ball stud nut. Loosen

the nut, and back it off far enough to

cover the threads on the end of the

ball stud.

5. Hold a soft hammer against the

forward side of the sector shaft arm

to absorb the shock, and lightly tap
the ball stud with a hammer to loosen

it from the arm. Do not strike any

part of the valve body while loosen

ing the ball stud because damage may
result.

6. Remove the nut from the end

of the ball stud, and raise the control

valve high enough to remove the ball

stud from the sector shaft arm.

7. After turning the front wheels

fully to the left, turn the control valve

counterclockwise to remove it from

the steering arm to idler arm rod.

CONTROL VALVE

DISASSEMBLY

1. Wipe all fluid and loose dirt

from the outside of the control valve.

2. Remove the 2 centering spring

cap bolts and the cap from the valve

housing (Fig. 10). When holding the

control valve for disassembly, use a

soft-jawed vise, and clamp the valve

only around the sleeve flange to pre

vent damage to the housing, spool,

or sleeve.

CENTERING SPRING CAP

BALL STUD

VALVE HOUSING

VALVE SLEEVE FLANGE VALV* SLEEVE

4032-C

FIG. 10-Control Valve

BALL STUD SOCKET

TRAVEL REGULATOR STOP
4030-C

FIG. 11Stop Pin Removal

3. Remove the nut from the end

of the valve spool bolt. Remove the

washers, spacer, centering spring,

adapter, and bushing from the bolt

and the valve housing.

4. Remove the 2 bolts that hold the

valve housing and the sleeve together,
and separate the housing from the

sleeve.

5. Remove the lubrication fitting
from the valve sleeve.

6. Push the valve spool out of the
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BALL STUD

SPRING

BUMPEP \ t

CONTROL

VALVE SLEEVE
BALL STUD SEATS

BALL STUD SEAT

BALL STUD

BALL STUD SOCKET

BALL STUD SOCKET

4029-A

FIG. 13Ball Stud Parts

4033-A

FIG. 12Ball Stud Seat, and Socket Installati

centering spring end of the valve

housing, and remove the seal from

the spool.

7. Remove the spacer, bushing,
and seal from the sleeve end of the

valve housing.

8. Drive the stop pin out of the

travel regulator stop with a punch and

hammer (Fig. 11). Pull the head of

the valve spool bolt tightly against

the travel regulator stop before driv

ing the pin out of the stop.

9. Turn the travel regulator stop

counterclockwise in the valve sleeve

to remove the stop from the sleeve.

10. Remove the valve spool bolt,

spacer, and rubber washer from the

travel regulator stop.

11. Remove the dust shield from

the valve sleeve.

12. Slide the bumper, spring, and

ball stud seat out of the valve sleeve,

and remove the ball stud socket from

the sleeve.

CONTROL VALVE CLEANING

AND INSPECTION

Wash all control valve parts in a

cleaning solvent, and wipe them dry
with a lint-free cloth.

Inspect the valve seals and bush

ings for wear or damage. Examine

the lips of the seals carefully for nicks

or scratches that could allow fluid to

escape from the valve. Examine the

bushings for nicks or scores. Replace

the seals and bushings if necessary.

Inspect the valve housing and spool

carefully for burrs or scoring. Re

move any burrs with crocus cloth.

Be careful not to round off the sharp

edges of the spool with the crocus

cloth because the operation of the

valve may be affected. If the spool

on

or the inside of the housing is badly

scored, the valve assembly should be

replaced.

Dry the spool and housing thor

oughly, and insert the valve into the

housing. The spool should fall freely
of its own weight in the housing (the

specified spool to housing clearance

is 0.0002-0.0009 inch).

Inspect the mating surfaces of the

ball stud socket and the valve sleeve

for wear or damage. Minor burrs and

scores may be removed with crocus

cloth. Check the fit of the socket in

the sleeve. The socket should slide

freely in the sleeve.

RELIEF VALVE AND HOSE

SEAT REPLACEMENT

If the relief valve (check valve) or

a hose seat is worn or damaged, it

should be replaced. A bolt of appro

priate size should be used as a puller.

1. Tap the existing hole in the

hose seat, using a starting tap of suit

able size. Be sure to remove all metal

chips from the hose seat port after

tapping.
m

2. Place a nut and large flat washer

on a bolt of the same size as the

tapped hole. The washer must be

large enough to cover the hose seat

port.

3. Insert the bolt in the tapped

hole, and using it as a puller, remove

the hose seat. If the return line hose

seat was removed, remove the relief

valve from the port with a screw

driver, and install a new relief valve.

4. Place a new hose seat in the

port, and thread a bolt of suitable

size into the port. Tighten the bolt

enough to bottom the seat in the port.

CONTROL VALVE ASSEMBLY

Before assembling the control

valve, coat all parts with Ford Auto

matic Transmission Fluid B8A-

19582-A.

1. Insert one of the ball stud seats

(flat end first) into the ball stud

socket, and insert the threaded end

of the ball stud into the socket.

2. Place the socket in the control

valve sleeve so that the threaded end

of the ball stud can be pulled out

through the slot in the sleeve (Fig.

12).

3. Place the other ball stud seat,

the spring, and the bumper (Fig. 13)
in the socket, and install and securely

tighten the travel regulator stop.

4. Loosen the stop just enough to

align the nearest hole in the stop with

the slot in the ball stud socket, and

install the stop pin in the ball stud

socket, travel regulator stop, and

valve spool bolt (Fig. 14).

5. Install the dust shield and the

lubrication fitting on the control valve
sleeve. Make sure that the lubrication

fitting is turned on tightly and does

not bind on the ball stud socket.

6. Insert the valve spool in the

valve housing so that the large end

of the spool will be at the centering

spring end of the housing and the

small end of the spool will face the

sleeve end of the housing (Fig. 15).

Rotate the spool while inserting it

in the housing.

7. Move the spool toward the

centering spring end of the housing,
and place the small seal, bushing,
and spacer in the sleeve end of the

housing.

8. Press the valve spool against

the inner lip of the seal and, at the

same time, guide the lip of the seal

over the spool with a small screw

driver. Do not nick or scratch the

seal or the spool during installation.
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VALVE SPOOL BOLT

VALVE HOUSING

TRAVEL REGULATOR STOP

SMALL END OF

VALVE SPOOL

LARGE END OF VALVE SPOOL

FIG. 15 Insertion of Valve Spool in Housing

4031 -A

BALL STUD SOCKET T N.

FIG. 14Stop Pin Installation

4028-B

PUSH FORWARD TO CHECK

VALVE SPOOL MOVEMENT

TIGHTEN NUT SECURELY,

THEN LOOSEN NOT

MORE THAN Va TURN

ADJUSTING NUT

CENTERING SPRING

-4027-B

FIG. 17Valve Spool Movement Inspection

ADAPTER
SECTOR SHAFT ARM STEERING ARM TO IDLER ARM ROD

4026-A

FIG. 16Centering Spring Adjustment

9. Place the sleeve end of the

housing on a flat surface so that the

seal, bushing, and spacer are at the

bottom end and push down on the

valve spool until it stops.

10. Carefully install the spool seal

and bushing in the centering spring

end of the housing around the large

end of the spool. Press the seal against

the end of the spool, guiding the seal

over the spool with a small screw

driver. Do not nick or scratch the

seal or the spool during installation.

11. Pick up the housing, and slide

the spool back and forth in the hous

ing to check for free movement.

12. Place the valve sleeve on the

CONTROL VALVE 4034-B

FIG. 18Valve Installation Measurement

housing so that the ball stud is on the

same side of the housing as the ports

for the 2 power cylinder lines. Install

the two bolts in the sleeve, and

torque them to 17-22 foot-pounds.

13. Place the adapter on the cen

tering spring end of the housing, and

install the bushing, washers, spacers,

and centering spring on the valve

spool bolt.

14. Compress the centering spring,

and install the nut on the bolt. After

tightening the nut securely, loosen it

not more than Va turn (Fig. 16). Ex-
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cessive tightening of the nut may

break the stop pin at the travel regu

lator stop.

15. Move the ball stud back and

forth in the sleeve slot to check the

spool for free movement. The spool

should travel approximately 0.060

inch in each direction from center.

16. Install the centering spring

cap on the valve housing, and torque

the 2 cap bolts to 4-6Vi foot-pounds.

17. Install the nut on the ball stud

so that the valve can be positioned

in a vise as shown in Fig. 17. Then

push forward on the cap end of the

valve to check the valve spool for

free movement.

18. Turn the valve around in the

vise, and push forward on the sleeve

end to check the spool for free move

ment.

CONTROL VALVE

INSTALLATION

1. Thread the valve on the steer

ing arm to idler arm rod until about

4 threads are still visible on the rod.

2. Position the ball stud in the sec

tor shaft arm.

3. Measure the distance between

the center of the ball stud in the sec

tor shaft arm and the center of the

stud at the inner end of the left-hand

spindle connecting rod (Fig. 18). Be

sure that the measurement is taken

parallel to the centerline of the con

trol valve. The distance should be

9Vi inches. If the distance is not

correct, disconnect the ball stud from

the sector shaft arm and turn the

valve on the steering arm to idler

arm rod to increase or decrease the

distance.

4. When the correct distance is

obtained and the ball stud is posi

tioned in the sector shaft arm, align

the hole in the steering arm to idler

arm rod with the slot near the end of

the valve sleeve. Install the roll pin

in the rod hole to lock the valve in

position on the rod.

5. Torque the valve sleeve clamp

bolt to 15-20 foot-pounds.

6. Install the nut on the ball stud,

and torque the nut to 50-60 foot

pounds. Install a new cotter pin.

7. Connect the 4 fluid lines to the

control valve, and tighten all fittings

securely.

8. Fill the fluid reservoir with

Ford Automatic Transmission Fluid

B8A-19582-A to a point Va inch

from the top.

9. Start the engine and run it at

idle speed for about 2 minutes to

warm the fluid in the power steering

system.

10. Turn the steering wheel all the

way to the left and right several

times, and check the system for fluid

leaks.

11. Increase the engine speed to

about 1000 rpm, and turn the steer

ing wheel all the way to the left and

right several times.

12. Stop the engine, and check the

control valve and hose connections

for fluid leaks. Correct the cause of

any leaks.

13. Check the fluid level, and re

fill the reservoir if necessary.

14. With the engine running, check

the position of the steering wheel

when the front wheels are in the

straight-ahead position. Do not make

any adjustments until toe-in is

checked.

15. Keep the engine running, and

check toe-in. If either toe-in or steer

ing wheel position is not correct,

make all necessary adjustments at the

spindle connecting rod sleeves.

16. Hook a spring scale to the

rim of the steering wheel and meas

ure the pull required to turn the

wheel in both directions with the en

gine idling. The pull should be less

than 6 pounds and should be about

equal in both directions.

POWER CYLINDER REPAIR

POWER CYLINDER REMOVAL

1. Remove the 2 lines from be

tween the power steering valve and

the power cylinder. Move the front

wheels to the left and right several

times to force all the fluid from the

power cylinder.

2. Remove the locknut, nut,

washer, and insulator (Fig. 19) from

the outer end of the piston rod. Do

not remove the rod from the idler

arm bracket at this time.

3. Remove the locknut that holds

the cylinder on the mounting stud in

the steering arm to idler arm rod.

Then pull the piston rod out of the

idler arm bracket and remove the

outer washer, bushing, and cylinder

from the stud. Remove the inner

bushing and washer from the stud,

and pull the inner insulator and

washer from the piston rod.

POWER CYLINDER CLEANING

AND INSPECTION

Clean the outside of the power

cylinder and piston rod, and wipe

the parts dry.
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DEEP SOCKET

POWER CYLINDER

FIG. 20Power Cylinder Seal Installati

IDLER ARM

POWER CYLINDER

PISTON ROD
4317-A

FIG. 19-Power Cylinder Piston Rod, Idler Arm, and
Bracket

Inspect the cylinder and piston rod

for wear or damage. With the excep

tion of the seals and the hose seats,

the internal parts of the cylinder and

the rod cannot be repaired or re

placed. If either the cylinder or rod

is worn or damaged, or if the piston

is leaking internally, the entire power

cylinder assembly must be replaced

as a unit. The cylinder seals and hose

seats are replaceable.

Inspect the mounting bushings and

insulators for wear or damage, and

replace them if necessary.

POWER CYLINDER SEAL

REPLACEMENT

When replacing the power cylinder

seals, install all of the parts supplied

in the repair kit.

1. Clamp the power cylinder in a

vise, and remove the snap ring from

the end of the cylinder. Be careful

not to distort or crack the cylinder in

the vise.

2. Pull the piston rod out all the

way to remove the scraper, bushing,

and seals. If necessary, apply com

pressed air to the ports in the other

end of the cylinder to blow the seals

out of the cylinder.

3. Lubricate the new inner seal

with Ford Automatic Transmission

Fluid B8A-19582-A and place the

seal, bushing, outer seal, and scraper

on the piston rod. Push the rod in all

the way, and install the parts in the

cylinder with a deep socket slightly

smaller than the cylinder opening

(Fig. 20).

4. Install the snap ring in the end

of the cylinder.

POWER CYLINDER HOSE

SEAT REPLACEMENT

If either hose seat is worn or dam

aged, both seats should be replaced.

Use a bolt of appropriate size as a

puller.

1. Tap the hose seats with a tap

of suitable size. Be sure to remove

all metal chips from the hole after

tapping.

2. Place a nut and a flat washer

on

large enough to cover the seat port

on the bolt. Then insert the bolt in

the tapped hole and turn it to pull

the seat out of the port.

3. Position a new seat in the port,

and thread a bolt of appropriate size

into the port until the seat bottoms

in the port.

POWER CYLINDER

INSTALLATION

1. Install the inner washer and

bushing on the mounting stud in the

steering arm to idler arm rod.

2. Install the inner insulator and

washer on the power cylinder piston

rod. Then position the cylinder on

the mounting stud with the piston

rod in the idler arm bracket.

3. Install the outer bushing,

washer, and locknut on the mount

ing stud. If a new nut is installed,

torque it to 60-70 foot-pounds. If a

used nut is installed, torque it to 50-60

foot-pounds.

4. Install the outer insulator,

washer, and nut on the piston rod,

and torque the nut to 18-24 foot

pounds. Install the locknut on the

rod and torque it to 3-5 foot-pounds

(finger-tight plus Vz turn).

5. Connect the 2 lines to the con

trol valve, and tighten all fittings se

curely.
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6. Fill the fluid reservoir with

Ford Automatic Transmission Fluid

B8A-19582-A to a point Va inch

from the top.

7. Start the engine and run it at

idle speed for about 2 minutes to

warm the fluid in the power steering
system.

8. Turn the steering wheel all the

way to the left and right several times,

and check the system for fluid leaks.

9. Increase the engine speed to

about 1000 rpm and turn the steer

ing wheel all the way to the left and

right several times.

10. Stop the engine, and check the

power cylinder and hose connections

for fluid leaks. Correct the cause of

any leaks.

11. Check the fluid level, and re

fill the reservoir if necessary.

POWER STEERING LINKAGE REPAIR

VALVE SECTOR SHAFT (PITMAN) ARM SPINDLE CONNECTING RODS CYLINDER

Mb. ZlPower Steering Linkage

SHOCK ABSORBER IDLER ARM
4330 -B

The steering gear, sector shaft arm

(Pitman arm), and spindle connect

ing rods (tie rods) on the power steer

ing linkage (Fig. 21) are identical to

those on the manual steering linkage.

The following repair information

covers the other linkage parts which

are used only with power steering.

IDLER ARM BUSHING

REPLACEMENT

If the idler arm is loose in the

bushings, or if either bushing is worn

or damaged, replace both bushings.

When an idler arm and bushing kit

is used for replacement of bushings,

install all of the parts, including the

idler arm, supplied in the kit.

1. Remove the cotter pins, nuts,

and washers from both ends of the

idler arm, and pull the arm out of

the bracket and the steering arm to

idler arm rod.

2. Install the idler arm bushing

remover as shown in Fig. 22. Make

sure that the chamfer on the No. 2

collar at the upper side of the bracket

is next to the slanted side of the

bracket, and that the driver on top

of the bushing is firmly seated on

the bushing.

3. Turn the hexagonal end of the

tool clockwise until the bushing is

forced out of the bracket. Then re

move the tool and the bushing from

the bracket.

4. Remove the bushing from the

end of the steering arm to idler arm

rod in the same manner.

5. Position a new bushing in the

No. 3 spacer of the tool on the upper

side of the bracket, and install the

rest of the tool on the bracket as

shown in Fig. 23. Make sure that the

chamfer on the spacer is next to the

slanted side of the bracket, and that

the driver on top of the bushing is

firmly seated on the bushing. The

number 4 locator should be posi

tioned with the end marked
"BKT"

against the lower side of the bracket.

6. Turn the hexagonal end of the

tool clockwise until the bushing is

firmly seated in the No. 4 locator,

and remove the tool from the bracket.

7. Install a new bushing in the end

of the steering arm to idler arm rod

in the same manner. When installing
the tool, position the No. 4 locator

with the end marked
"ROD"

against

the lower side of the rod.

8. Install the idler arm in the bush

ings, and install the washers and nuts

on both ends of the arm. Torque the

nuts to 50-60 foot-pounds, and install

new cotter pins.

STEERING ARM TO IDLER

ARM ROD REMOVAL

The power cylinder mounting stud

is part of the steering arm to idler

arm rod, and cannot be removed

separately.

1. Remove the locknut, nut,

washer, and insulator from the outer
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-T53P-3355-BJ

IDLER ARM BRACKET

Tool-T53P-3355-B3

Tool-T53P-3355-B3

IDLER ARM BRACKET

Too/-T53P-3355-B2

Tool-T52L-6306-AEE

(Details 1 and 3A)

4077-A

Tool-T53P-3355-B4

Tool-T52L-6306-AEE (Details 1 and 3A)

4078-A

FIG* 22Idler Arm Bushing Removal FIG. 23Idler Arm Bushing Installation

end of the power cylinder piston rod.

Do not remove the rod from the idler

arm bracket at this time.

2. Remove the locknut that holds

the power cylinder on the mounting

stud in the steering arm to idler arm

rod, and pull the piston rod out of

the idler arm bracket. Remove the

outer washer, bushing, and cylinder

from the stud.

3. Remove the cotter pins from

the nuts which attach the spindle

connecting rod studs to the steering

arm to idler arm rod. Turn both nuts

off far enough to cover the threads at

the ends of the studs, and tap the

studs while holding a hammer be

hind the rod until the studs are loose

in the rod.

4. Remove the stud nuts, and re

move the spindle connecting rods

from the steering arm to idler arm

rod.

5. Pull the roll pin out of the

steering arm to idler arm rod, and

loosen the control valve sleeve clamp

bolt.

6. Remove the cotter pin from the

nut that holds the idler arm on the

steering arm to idler arm rod. Re

move the nut, and tap the steering

arm to idler arm rod off the idler

arm.

7. Thread the steering arm to idler

arm rod out of the end of the con

trol valve.

STEERING ARM TO IDLER

ARM ROD INSTALLATION

1. Thread the steering arm to idler

arm rod into the end of the control

valve until about 4 threads are still

visible on the rod.

2. Position the rod on the idler

arm, and place the left-hand spindle

connecting rod stud in the hole in

the steering arm to idler arm rod. In

stall the nut.

3. Measure the distance between

the center of the ball stud in the sec

tor shaft arm and the center of the

stud at the inner end of the left-hand

spindle connecting rod (Fig. 18). Be

sure that the measurement is taken

parallel to the centerline of the con

trol valve. The distance should be

9Vi inches. If the distance is not

correct, disconnect the steering arm

to idler arm rod from the idler arm

and the spindle connecting rod. Then

turn the steering arm to idler arm in

the control valve to increase or de

crease the distance.

4. When the correct distance is ob

tained, torque the spindle connecting

rod stud nut to 45-55 foot-pounds,

and install a new cotter pin. Align the

hole in the steering arm to idler arm

rod with the slot near the end of the

valve sleeve. Install the roll pin in the

rod hole to lock the valve in position

on the rod.

5. Torque the valve sleeve clamp

bolt to 30-35 foot-pounds.

6. Position the right-hand spindle

connecting rod stud in the steering

arm to idler arm rod, and install the

nut. Torque the nut to 45-55 foot

pounds and install a new cotter pin.

7. Install the steering arm to idler

arm rod in the idler arm, and install

the nut and washer. Torque the nut

to 50-60 foot-pounds. Install a new

cotter pin.

8. Install the power cylinder on

the steering arm to idler arm rod

and in the idler arm.

9. With the engine running, check

the position of the steering wheel

when the front wheels are in the

straight-ahead position. Do not make

any adjustments until toe-in is

checked.

10. Keep the engine running, and

check toe-in. If either toe-in or steer

ing wheel position is not correct,

make all necessary adjustments at the

spindle connecting rod sleeves.

IDLER ARM BRACKET

REPLACEMENT

Replace the idler arm bracket if

the bracket is damaged or if the

power cylinder piston rod mounting
hole in the bracket is elongated.
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PART

7-3 SPECIFICATIONS

STEERING GEAR AND LINKAGE POWER STEERING

ADJUSTMENTS ADJUSTMENTS

Sector Shaft End PlaySteering Linkage Disconnected No Perceptible.

Worm Bearing Pre-Load (Pull to keep steering
wheel moving) 3-6 inch-pounds

Total Pre-Load

Mesh Load plus Worm Bearing Pre-Load

(Pull to rotate worm past center high spot) 8-13 inch-pounds

Backlash permissible at
30

on either side of

straight-ahead steering position No Perceptible.

Ball Socket Plug Adjustment Tighten fully;
back off lVi turns.

TORQUE LIMITS

Description Ft.-Lbs.

Pitman Arm to Ball Stud Lock Nut 50-60

Spindle Connecting Rod to Steering Arm Idler Rod

Lock Nut 45-55

Spindle Connecting Rod End to Spindle Arm Lock Nut 45-55

Spindle Connecting Rod Sleeve Clamp Lock Nut 11-14

Idler Arm Bushing to Idler Arm Rod Bolt 85-100

Idler Arm Bushing to Idler Arm Bracket Bolt 85-100

Steering Wheel Nut 40-60

Steering Gear HousingCover Assy, to Housing
Assy. Bolts 12-20

Steering (Pitman) Arm Nut 110-150

Steering Gear Assy, to Underbody Bolts 28-43

Steering Column Bracket to Inst. Panel Screw 5-7

Idler Arm Bracket to Underbody Bolts 25-30

DIMENSIONS

Sector Adjusting Screw Head to End of Sector

Shaft Clearance Max. .002

LUBRICANTSTEERING GEAR HOUSING

Capacity (Weight) Type

11 Ounces B8A-19578-A

Pump Belt Tension 25 ft.-lbs.

Pull Required to Turn Wheel at least One Complete

Turn, Either Direction (Engine Idling) Max. 6 lbs.

Worm and Ball Nut Mesh Adjustment 8-13 inch-pounds

Normal Fluid Pressure against Either Stop
(Engine Idling) 700-850 psi

Carrier to Pump Housing End Clearance Max. .0015 in.

Control Valve Spool Travel (from Center) Approx. .060 in.

TORQUE LIMITS

Description

Torque

Ft.-Lbs.

Power Cylinder to Control Rod Locknut 60-70

Idler Arm to Bracket and Rod Nuts 50-60

Spindle Arm Connecting Rod to Control Rod Nut 45-55

Hydraulic Control Valve Clamp to Control Rod Nut 15-20

Hydraulic Cylinder to Idler Arm Bracket Nut 18-24

Hydraulic Cylinder to Idler Arm Bracket Locknut 3-5

Drive Pulley to Crankshaft Pulley Bolt 20-25

Pump Adjusting Bracket to Water Pump Housing Bolt 20-25

Pump Adjusting Bracket to Water Pump Housing Pivot Bolt 20-25

Hose Insulator Bracket Mounting Bolt 12-15

Pump Valve Retainer 30-35

Pump to Adjusting Bracket 20-25

Spring Cap to Valve Housing Bolts 4-6V2

Pump Pulley Retaining Bolt 20-25

Control Valve Sleeve to Housing Bolt 17-22

DIMENSIONS Inches

Sector Shaft Arm Ball Stud to Spindle Connecting
Rod Ball Stud m

Control Valve Spool to Housing .0009

LUBRICANT POWER STEERING RESERVOIR

Capacity (Pints) Type

2V*

Ford Auto. Trans.

Fluid B8A-19582-A
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PART

8-1
HYDRAULIC AND

PARKING BRAKES
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ANCHOR PIN PLATE ANCHOR PIN

SECONDARY BRAKE

SHOE AND LINING

BRAKE
v/S^*. CYLINDER

ANCHOR

PRIMARY BRAK

SHOE AND LINING

ADJUSTING SCREW

ADJUSTING

SCREW SPRING

PRIMARY BRAKE

SHOE AND LINING

PARKING BRAKE

LINK SPRING

PIN PLATE

ANCHOR PIN

RETRACTING SPRINGS

SECONDARY BRAKE

SHOE AND LINING

PARKING J

BRAKE

LINK

ADJUSTING

SCREW SPRING

PARKING BRAKE

CABLE

4476-A
ADJUSTING SCREW

FIG. 1 Front Brake Assembly

-* FRONT OF CAR

FIG. 2 Rear Brake Assembly

4477-A

Single-anchor, internally expand

ing hydraulic brakes (Figs. 1 and

2) are used on the Thunderbird.

The self-energizing primary and sec

ondary brake shoes with duo-servo

action operate against the inside

surfaces of cast-iron brake drums.

An independent manually-oper

ated parking brake operates the rear

wheel brake shoes through a me

chanical cable linkage.

TROUBLE SHOOTING

The trouble shooting symptoms,

causes, and corrections (Table 1)

given here apply to all parts of the

hydraulic and parking brakes except

the power brake vacuum booster.

PRELIMINARY CHECKS

Push the brake pedal down as far

as it will go. If the pedal travels more

than halfway between the released

position and the floor, adjust the

brakes.

Road test the car and apply the

brakes at a speed of about 20 mph

to see if the car stops evenly. If not,

inspect the brakes to determine the

trouble. Perform the road test only

when the brakes will apply and the

car can be safely stopped.

Apply steady pressure to the brake

pedal. If it moves slowly toward the

floor, check for leaks in the master

cylinder, brake cylinders, or else

where in the hydraulic system. If the

brake pedal feels spongy, bleed the

system to remove air from the lines.

Check the operation of the parking

brakes. If they do not apply, check

the brake cables.
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IAuLl 1Brake Trouble Symptoms and Causes

POSSIBLE CAUSES OF

TROUBLE SYMPTOMS

Trouble Symptoms
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Pedal Improperly Adjusted X

Damaged Linkage X X

Brake Line Restricted X X X X

Leaks or Insufficient Fluid X X X X

Improper Tire Pressure X

Improperly Adjusted orWornWheel Bearing X

Distorted or Maladjusted Brake Shoe X X X X

Faulty Retracting Spring X X

Drum out of Round X X X

Linings Glazed or Worn X X X X X

Oil or Grease on Lining X X X X X

Loose Carrier Plate X X

Loose Lining X

Scored Drum X X

Dirt on Drum-Lining Surface X

Faulty Brake Cylinder X X X X

Dirty Brake Fluid X X X X

Faulty Master Cylinder X X X

Air in System X X X

BRAKES DO NOT APPLY

If the brake pedal travels all the

way down to the floor without notice

able brake action, check the brake

fluid level in the master cylinder res

ervoir. Refill the reservoir, if neces

sary, with heavy-duty brake fluid.

Check the entire hydraulic system for

fluid leaks, and make the necessary

repairs.

If the brake pedal feels spongy

when pushed down, air has entered

the hydraulic lines. Air can enter the

lines if the fluid level in the master

cylinder reservoir is too low, or if

the brake cylinder pistons are not

held firmly in place when the brake

shoes are serviced. Bleed the system

to remove air from the lines, and

adjust the brakes.

(CONTINUED ON NEXT PAGE)
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TROUBLE SHOOTING (Cont.)

LOW PEDAL RESERVE

During normal operation, the brake shoes or adjust the brakes as

brake lining wears slightly each time needed.

the brakes are applied. Replace the

UNEVEN, NOISY,

GRABBING, OR

HARD BRAKES

Remove the brake drums, and shoes and webs, restricted brake lines,

make a complete inspection of the and glazed or greasy linings are a

brake assemblies to determine the few of the causes for uneven, noisy,

cause of the trouble. pulling, grabbing, or hard brakes.

Excessive dust and dirt in the Adjust or replace the necessary parts

brake lining rivet holes or in the to eliminate the trouble. Lining glaze

brake drum can cause brake squeal. can be removed by rubbing the lin-

Remove the dirt with a scraper and ing with medium-grade sandpaper

an air hose. until the lining has a dull finish.

Drums which are out of round, Always adjust the brake assem-

frozen piston(s), improper brake shoe blies after correcting these brake

adjustment, warped or misaligned troubles.

BRAKES DO NOT

RELEASE

Check for an improperly adjusted placing dirty brake fluid, always flush

brake pedal, a restricted by-pass port the entire hydraulic system with clean

in the master cylinder, inoperative denatured alcohol first. If the trouble

check valve, swollen master cylinder is in the master cylinder, remove and

piston cups, or sticking brake cylin- rebuild the cylinder.

der pistons caused by dirty or con- If the car must be moved when the

taminated brake fluid. brakes are locked, open a brake cyl-

Adjust the brake pedal if neces- inder bleeder screw for a moment to

sary. If the adjustment does not cor- let out a few drops of brake fluid.

rect the trouble, check the condition This operation will release the brakes

of the brake fluid and replace it if it but will not correct the cause of the

is dirty or contaminated. When re- trouble.

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 front wheel and

drum from the car, and inspect the

drum and brake shoe linings for

wear or damage that would affect

brake operation. Do not let oil or

grease touch the drum or linings. Ii

the linings are worn to within %2

inch of the top of the rivets, replace

the brake shoes. If the drum and lin

ings are in good condition, install the

wheel and drum. The condition of

the drums and linings of the other

three wheels will usually be about the

same as that found at the wheel that

was removed.

2. Add enough brake fluid to the

master cylinder reservoir to bring the

level to within Vi inch of the top of

the filler neck. Use only heavy-duty
brake fluid.

3. Raise the car and check the

parking brake cables to make sure

that the cables have not been ad

justed so tightly as to pull the rear

brake shoes off their anchor pin seat.

Be sure that the parking brake handle

is fully released during this check.

4. Check the front brake anchor

pin bolt with a wrench. If the bolt is

loose, torque it to 80-100 foot

pounds.

BRAKE SHOE ADJUSTMENT

The brake drums should be at nor

mal room temperature when the

brake shoes are adjusted. If the shoes

are adjusted when the drums are hot

and expanded, the shoe may drag as

the drums cool and contract.

1. Raise the car until the wheels

clear the floor. Fully release the park

ing brake. If the car is raised on a

frame-contact hoist, the parking
brake cables should be disconnected

to prevent the parking brakes from

becoming partially applied when the

rear axle and springs sag on the

hoist.

2. Remove the cover from the ad

justing hole at the bottom of the

brake carrier plate.

3. Insert an air hose nozzle in the

hole and blow out the accumulated

dust, then turn the adjusting screw

inside the hole to expand the brake
shoes until they drag against the brake
drum (Fig. 3).
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ECCENTRIC BOLT BRAKE PEDAL LOCK NUT

FIG. 3Brake Shoe Adjustment

CABLE AND CONDUIT LOCK NUT EQUALIZER

4478-A

REAR CABLE

EQUALIZER LEVER EQUALIZER ROD EQUALIZER BRACKET 4480-A

FIG. 5Parking Brake Linkage

4. When the shoes are against the

drum, back off the adjusting screw

14 to 16 notches.

5. When the brake shoes are prop

erly adjusted, install the adjusting

hole cover on the brake carrier plate.

6. Check and adjust the other

three brake assemblies. When adjust

ing the rear brake shoes, check the

parking brake cables for proper ad

justment. Make sure that the equal

izer lever, near the rear of the

transmission, operates freely.

7. Apply the brakes. If the pedal

travels more than halfway down be

tween the released position and the

floor, too much clearance exists be

tween the brake shoes and the drums,

and further adjustment, as outlined

in steps 1 through 5 above, is neces

sary.

8. When all brake shoes have

been properly adjusted, road test the

car and check the operation of the

brakes.

BRAKE PEDAL ADJUSTMENT

When the brake pedal free-travel

(Fig. 4), which is the movement of

the brake pedal before the push rod

touchs the master cylinder piston, is

less than 5/i6 inch or more than 7/ie

inch, the brake pedal should be ad

justed.

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 %o-7/i6 inch.

3. Hold the bolt securely, and

tighten the locknut.

MASTER CYLINDER PUSH ROD BRAKE PEDAL FREE TRAVEL ..___

4479-A

FIG. 4Brake Pedal Free-Travel Check and

Adjustment

4. Recheck the pedal free-travel to

make sure that the adjustment did not

change when the locknut was tight

ened.

PARKING BRAKE LINKAGE

ADJUSTMENT

The rear brake shoes should be

adjusted before the parking brake

linkage is adjusted. In most cases, the

rear brake shoe adjustment will also

provide satisfactory parking brake

action.

Check the parking brake cables

when the brakes are fully released. If
the cables are loose, adjust them as

follows:

1. Loosen the locknut on the

equalizer rod (Fig. 5), and then turn

the nut in front of the equalizer sev

eral turns forward.

2. Turn the locknut forward

against the equalizer until the cables

are just tight enough to remove the

slack. Excessive tightening may pull

the brake shoes oft their anchors.

3. When the cables are properly

adjusted, tighten both nuts against

the equalizer.

4. Check the cable between the

equalizer lever and the parking brake

control handle. If the cable is loose

turn the equalizer lever nut forward
far enough to remove the slack in

the cable without moving the equal

izer lever.

HYDRAULIC SYSTEM BLEEDING

When any part of the hydraulic
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FIG. QHydraulic and Parking Brake Systems

system (Fig. 6) has been disconnect

ed for repair or replacement, bleed

the hydraulic system after it has been

properly connected to be sure that

all air is expelled from the brake

cylinders and lines.

The hydraulic system can be bled

manually or with pressure bleeding

equipment.

MANUAL BLEEDING

Bleed the longest lines first. Keep

the master cylinder reservoir filled

with new heavy-duty brake fluid dur

ing the bleeding operation. Never use

brake fluid which has been drained

from the hydraulic system.

1. Attach a rubber drain tube to

the bleeder screw at one of the brake

cylinders. 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 each

brake cylinder. Refill the master cyl

inder reservoir after each brake cyl

inder is bled and when the bleeding

operation is completed.

PRESSURE BLEEDING

Bleed the longest lines first. Never

use brake fluid which has been

drained from the hydraulic system.

Be sure that there is enough new

heavy-duty brake fluid in the bleeder

tank to complete the bleeding opera

tion, and that the tank is charged

with 10-30 pounds of air pressure.

1. Clean all dirt from 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 one of the brake

cylinders. The end of the tube should

fit snugly around the bleeder screw.

3. Submerge the free end of the

tube in a container partially filled

with clean brake fluid, and loosen the

bleeder screw.

4. Open the valve on the bleeder

tank to admit pressurized brake fluid

to the master cylinder reservoir.

5. When air bubbles cease to ap

pear in the fluid at the submerged

end of the drain tube, close the

bleeder screw and remove the tube.

6. Repeat this procedure at each

brake cylinder.

7. When the bleeding operation is

completed, close the bleeder tank

valve and remove the tank hose from

the filler hole. Refill the master cylin

der reservoir to within Vi inch from

the top of the filler neck.
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MASTER CYLINDER, BRAKE PEDAL, AND BRAKE CYLINDER REPAIR

The master cylinder (Fig. 7),
mounted on the dash panel in the

engine compartment, converts physi

cal force on the brake pedal into

hydraulic pressure against the brake

cylinder pistons which, in turn, push

the brake shoes against the brake

drums.

MASTER CYLINDER REMOVAL

1. Disconnect the stop light switch

wires from the switch. Remove the

brake bolt and 2 copper gaskets from

the master cylinder. Discard the gas

kets.

2. Force as much brake fluid as

possible from the cylinder into a

suitable container by pushing down

the brake pedal all the way several

times.

3. Remove the 4 nuts that hold the

master cylinder against the dash

panel, and lift the cylinder and boot

away from the push rod and out of

the engine compartment.

MASTER CYLINDER

DISASSEMBLY

1. Clean the outside of the master

cylinder, and remove the filler cap

and gasket. Pour out any brake fluid

that may remain in the cylinder and

reservoir.

2. Remove the rubber boot and

snap ring from the bore at the rear

end of the cylinder (Fig. 8). Remove

the stop plate, piston, cup, spring,

valve, and seat from the cylinder

bore. If necessary, blow through the

bolt hole at the forward end of the

bore to remove the parts.

MASTER CYLINDER

INSPECTION AND REPAIR

Clean all master cylinder parts in

clean brake fluid, and inspect the

parts for wear or damage, replacing
them as required. When a master

cylinder repair kit is used, install all

of the parts supplied in the kit.

Check the ports and vents in the

master cylinder to make sure that

all are open and free of foreign mat

ter. If the spring valve (riveted to the

front end of the piston) is loose or

has moved so that the piston ports

are open, replace the piston. Inspect

the cylinder walls for scores or rust,

and recondition them if necessary.

Hone the cylinder walls no more

than necessary (0.003 inch maxi

mum) to obtain a smooth wall sur

face. Oversize pistons and cups are

BRAKE FITTING FILLER CAP STOPLIGHT SWITCH

BRAKE BOLT BRAKE PIPE

FIG. 7Brake Master Cylinder

4482-A
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FIG. 8Brake Master CylinderDisassembled

not available for excessively honed

cylinders. Remove any burrs or loose

metal that may have resulted from

the honing operation, and clean the

cylinder with clean denatured alco

hol.

MASTER CYLINDER ASSEMBLY

1. Dip all parts except the master

cylinder body in clean hydraulic

brake fluid. Use only heavy-duty
brake fluid.

2. Install the valve seat, valve,

spring, cup, piston, and stop plate in

the cylinder bore (Fig. 8). Install

the snap ring in the rear end of the

bore and install the boot.

MASTER CYLINDER

INSTALLATION

1. Guide the master cylinder boot

over the end of the push rod, engage

the cylinder on the mounting bolts.

Install the mounting nuts, and torque

them to 12-18 foot-pounds.

2. Install the brake fitting, gaskets,
and bolt on the forward end of the

cylinder. Do not tighten the brake

bolt.

3. Fill the master cylinder reser-
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FIG. 9Brake Pedal and Related Parts

voir with heavy-duty brake fluid to

within Vi inch of the top of the filler

neck.

4. Push down the brake pedal sev

eral times to let air escape from the

cylinder at the fitting, and then tight

en the brake bolt.

5. Refill the master cylinder reser

voir with heavy-duty brake fluid to

within Vi inch of the top of the filler

neck, then install the filler cap. Wipe

off any fluid from the outside of the

cylinder and brake line.

6. Connect the stop light switch

wires to the switch.

7. Check and, if necessary, adjust

the brake pedal free-travel.

BRAKE PEDAL REMOVAL

1. Remove the headlight beam

selector switch and remove the left

cowl trim panel by removing the 2

screws and sliding the panel out of

the retainer.

2. On a car with Conventional

Drive or Overdrive, release the hood

catch.

3. Loosen the hood control cable-

to-mounting bracket retaining nut,

run the nut off the threads of the

shaft and remove the cable from the

bracket. Remove the hood cable

mounting bracket. On a car equipped

with Overdrive, remove the overdrive

control handle and bracket.

4. Remove the left vent-air regis

ter panel by removing the 6 screws

and 3 attaching bolts. Lower the

parking brake control handle, tilt

the panel outward at the bottom, and

remove the panel.

5. Complete the brake pedal re

moval by following the procedure for

the type of transmission in the car.

REMOVAL WITH CRUISE-O-MATIC

1. With a screwdriver, unseat the

retracting spring from the brake pedal

and from the hole in the pedal sup

port bracket (Fig. 9).

2. Remove the hair spring clip,

spring washer and plastic washer

from the left end of the brake pedal

shaft.

3. Remove the brake pedal shaft

and plastic bushing out the right side

of the pedal support bracket. Lower

the brake pedal and master cylinder

push rod from the support bracket,

pulling the push rod out of the mas

ter cylinder boot, holding the boot

in place as the push rod is withdrawn.

Remove the pedal assembly from the

car.

4. Remove the spring insulator,

retracting spring, notched nylon in

sulator and rubber bumper from the

brake pedal. Disconnect the push rod

from the brake pedal by removing the

eccentric bolt locknut, eccentric bolt,
and 2 nylon bushings.

REMOVAL WITH CONVENTIONAL DRIVE

OR OVERDRIVE

1. Open the hood. Disconnect the

wires from the stoplight switch at the

brake master cylinder. Remove the

brake bolt from the master cylinder

outlet. Discard the 2 gaskets.

2. Force as much brake fluid as

possible from the cylinder into a

suitable container by pushing down

on the brake pedal all the way sev

eral times.

3. Remove the 5 nuts and lock

washers which attach the master cyl

inder and pedal support bracket to

the dash panel (Fig. 9). Remove the

cylinder from the mounting bolts,

sliding the boot from the push rod.

4. Depress the clutch pedal to re

lieve tension on the assist spring, and

back off the nut on the forward side

of the spring link. Remove the spring,

spring link, and spring retainer.

5. Disconnect the clutch pedal-to-

idler lever rod from the clutch pedal

by removing the retaining pin and

washer.

6. If the car is equipped with a

radio, remove the radio power unit,

secured to the left vent-air register,

by removing the 4 mounting screws.

7. Disconnect the wires from the

steering column.

8. Remove the cotter pin, spring

washer, and plastic washer, from the

right side of the clutch pedal shaft.

9. Disconnect the push rod from

the brake pedal by removing the ec

centric bolt locknut, eccentric bolt,
and 2 nylon bushings.

10. Remove the 2 steering column

mounting screws and remove the

steering column bracket.

11. Remove the 2 pedal support

bracket bolts at the instrument panel

end of the support bracket.

12. Slide the support bracket out

of the mounting holes in the dash

panel, turn the support bracket to

the left, pull the clutch pedal to the

rear, and remove the clutch pedal

(with shaft) and plastic bushing out

the left side of the bracket. Lower the

brake pedal assembly.

13. Remove the spring insulator,

retracting spring, notched nylon insu

lator, and rubber bumper from the

brake pedal.

BRAKE PEDAL INSTALLATION

To aid installation, apply a small

quantity of Lubriplate in the bore of

the plastic bushing and the brake

pedal.

1. Insert the rubber bumper in the

pedal bracket. Slide the retracting

spring over the pedal boss and insert

the nylon insulator between the spring
coils and the boss. Position the

notched nylon insulator over the small

boss on the right side of the pedal

with the tabs against the boss.

2. Complete the installation of the
brake pedal by following the proce

dure for the type of transmission in

the car.

INSTALLATION WITH CRUISE-O-MATIC

1. Position the pedal assembly in

the pedal support bracket (Fig. 9).

Insert the brake pedal shaft and

bushing from the right side of the

support bracket and push the shaft all

the way through the bracket. Install
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BOOT CYLINDER PISTON

BOOT

FIG. 10Retracting Spring Removal

the plastic washer and spring washer

on the left-hand end of the brake

pedal shaft. Secure the shaft to the

bracket with the hair spring clip.

2. Insert the small end of the re

tracting spring into the support

bracket. Connect the other end to the

underside of the brake pedal.

3. Insert the push rod into the

boot and bore of the master cylinder.

Position the 2 nylon bushings in the

push rod bore and secure the push

rod to the brake pedal with the ec

centric bolt and locknut.

4. Check and, if necessary, adjust

the brake pedal free-travel.

5. Install the vent-air register

panel, hood cable mounting bracket,
and hood control cable. Install the

left cowl trim panel and headlight

beam selector switch.

INSTALLATION WITH CONVENTIONAL

DRIVE OR OVERDRIVE

1. Turn the pedal support bracket

to the right, position the brake pedal

assembly in the support bracket, in

sert a Vi inch diameter drift in right

side of support bracket to maintain

alignment of the brake pedal assem

bly (Fig. 9).

2. Turn the support bracket and

brake pedal assembly to the left. In

sert the clutch pedal shaft in the left-

hand boss of the support bracket and

push the shaft all the way through

the bracket, using care to remove the

drift at the same time.

3. Position the support bracket so

that the 5 bolts line up with the holes

in the dash panel, slide the bracket to

the dash panel, inserting the push rod

in the master cylinder opening, and

secure the bracket with 2 bolts at

the instrument panel end of the

bracket.

4. Install the steering column

bracket and secure with mounting

screws.

Tool2035-N

Brake Cylinder

Clamp CUP' FRONT BRAKE CYLINDER

BLEEDER SCREW

4485-A

CUP

PISTON

CUP REAR BRAKE CYLINDER CUP

FIG. 11Front and Rear Brake Cylinders

RETURN BOOT

SPRING

4486-A

5. Install the plastic washer, spring

washer, and cotter pin on the right-

hand end of the clutch pedal shaft.

6. Install the master cylinder. In

stall the mounting nuts and the sup

port bracket mounting nut above the

master cylinder. Torque all 5 mount

ing nuts 12-18 foot-pounds.

7. Install the brake bolt finger

tight, using 2 new gaskets.

8. Fill the master cylinder reser

voir with heavy-duty brake fluid to

within Vi inch of the top of the filler

neck.

9. Push down on the brake pedal

several times to let air escape from

the cylinder at the fitting, and then

tighten the brake bolt.

10. Refill the master cylinder res

ervoir with heavy-duty brake fluid to

within Vi inch of the top of the filler

neck, and install the filler cap. Wipe

off any fluid from the outside of the

cylinder and brake line.

11. Connect the stop light switch

wires to the switch. Close the hood.

12. Connect the retracting spring

to the support bracket and brake

pedal.

13. Position the 2 nylon bushings

in the push rod bore and secure the

push rod to the brake pedal with the

eccentric bolt and locknut.

14. If the car is equipped with a

radio, install the radio power unit.

15. Connect the clutch pedal-to-

idler lever rod to the clutch pedal

with a washer and a retaining pin.

Make sure the clutch release rod is

set in the clutch release lever before

securing the idle lever rod to the

clutch pedal.

16. Install the clutch pedal assist

spring, spring link, and retainer. Ad

just the spring tension to its original

setting at the spring retainer.

17. Check and, if necessary, adjust

the brake pedal and clutch pedal free-

travel.

18. Connect the wires to the steer

ing column.

19. Install the vent-air register

panel, hood cable mounting bracket

and hood control cable. If the car is

equipped with Overdrive, install the

overdrive control cable and mounting

bracket. Install the left cowl trim

panel, and headlight beam selector

switch.

BRAKE CYLINDER REMOVAL

The brake cylinders are mounted

on the brake carrier plates at all four

wheels. The front brake cylinders

have a larger bore diameter than the

rear brake cylinders.

1. Remove the wheel and drum.

Do not push down the brake pedal

while the brake drum is removed.

2. Clamp the brake cylinder boots

against the ends of the cylinder, and

remove the brake shoe retracting
springs from both shoes (Fig. 10).

The lower retracting spring connects

with the coils of the shoe retracting

springs, and is removed with the sec

ondary brake shoe retracting spring.

3. Remove the hold-down spring
cups and springs from the shoes, and

remove the shoes and the adjusting
screw parts from the carrier plate.

Remove the hold-down spring pins

from the carrier plate. On the rear

brake, remove the parking brake

lever, link, and spring with the shoes.

4. Remove the links from the ends

of the brake cylinder.

5. Disconnect the brake line from
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Tool -2035-N Brake Cylinder Clamp

FIG. 12Retracting Spring Installation

the back of the brake cylinder. Dis

card the gasket on the fitting.

6. On the rear wheel, remove the

brake cylinder retaining bolts and

lockwashers and remove the cylinder

from the carrier plate. On the front

wheel, remove the anchor pin plate,

nut, and lockwashers from the anchor

pin. Remove the cylinder from the

carrier plate.

BRAKE CYLINDER

DISASSEMBLY AND INSPECTION

1. Remove the rubber boots from

the ends of the brake cylinder, and

remove the pistons, cups, and piston

return spring from the cylinder (Fig.

11).

2. Remove the bleeder screw from

the cylinder.

3. Clean all brake cylinder parts

in clean denatured alcohol. Inspect

all parts for wear or damage. Check

the cylinder bore for rust, scores, or

other damage. Be sure that the bleed

er screw passage is clean and open.

Replace all parts that are worn or

damaged. When a brake cylinder re

pair kit is used, install all of the parts

supplied in the kit.

BRAKE CYLINDER ASSEMBLY

1. Coat all brake cylinder parts

with clean heavy-duty brake fluid.

2. Install the bleeder screw (Fig.

11) in the brake cylinder.

3. Place the piston return springs,

cups, and pistons in the cylinder bore,

and clamp the brake cylinder boots

against the ends of the cylinder.

BRAKE CYLINDER

INSTALLATION

1. Position the brake cylinder on

the carrier plate. On the rear wheel,

install the retaining bolts and lock

washers. On the front wheel, install

the anchor pin, lockwasher, and nut.

Torque the nut to 80-100 foot

pounds.

2. After installing a new gasket on

the brake line fitting, connect the line

to the back of the brake cylinder.

3. Install the links in the ends of

the brake cylinder.

4. Position the brake shoes and

the adjusting screw parts on the car

rier plate, and install the hold-down

spring pins, springs, and cups. On

the rear brake, install the parking

brake lever, link, and spring with the

shoes.

5. Install the brake shoe retracting

springs on both sides (Fig. 12), being
careful not to bend the hooks or to

stretch the springs beyond the at

taching points. The primary shoe

spring must be installed first. Install

the lower retracting spring, inserting
the ends of the spring into the coils

of the shoe retracting springs.

6. Remove the clamp from the

brake cylinder boots and install the

wheel and drum.

7. Adjust the brakes, and bleed

the system. Check the brake pedal

operation after bleeding the system.

BRAKE ASSEMBLY REPAIR

BRAKE ASSEMBLY REMOVAL

1. Remove the wheel and drum.

Do not push down the brake pedal

while the brake drum is removed.

2. Clamp the brake cylinder boots

against the ends of the cylinder, and

remove the brake shoe retracting

springs from both shoes (Fig. 10).

The lower retracting spring connects

with the coils of the shoe retracting

springs.

3. Remove the hold-down spring

cups and springs from the shoes, and

remove the shoes and the adjusting

screw parts from the carrier plate.

Do not let oil or grease touch the

brake linings. Remove the hold-down

spring pins from the carrier plate. On

the rear brake, remove the. parking

brake lever, link, and spring with the

shoes.

4. Remove the adjusting screw

parts from the brake shoes.

BRAKE ASSEMBLY CLEANING

AND INSPECTION

1. Clean all brake assembly parts

except the shoes and linings in clean

ing fluid. If the adjusting screw does

not operate freely, remove the socket

and nut from the screw, and clean the

parts. Wipe dirt and corrosion off the

carrier plate. After cleaning, dry the

parts thoroughly with compressed air

or a clean cloth.

2. Inspect brake shoes and linings

for wear or damage. Replace any

broken or bent shoes. If any lining
face has worn to within M$2 inch of

any rivet head or if the lining is

soaked with oil or grease, install a

new brake shoe set. Always replace

primary and secondary brake shoe

and lining assemblies on both front

or both rear brake assemblies at the

same time. Check all rivets, and

tighten any that are loose.

3. Inspect the other brake assem

bly parts, and replace any that are

worn, broken, or bent.

BRAKE ASSEMBLY

INSTALLATION

1. Coat all points of contact be

tween the brake shoes and the other

brake assembly parts with Lubriplate

or an equivalent lubricant. Lubricate

the threads on the adjusting screw.

2. Place the adjusting screw, sock

et, and nut on the brake shoes so that

the star wheel on the screw is oppo

site the adjusting hole, and install the

adjusting screw spring.
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3. Position the brake shoes and

the adjusting screw parts on the car

rier plate, and install the hold-down

spring pins, springs, and cups. On

the rear brake, install the parking

brake lever, link, and spring with the

shoes.

4. Install the brake shoe retracting

springs on both shoes (Fig. 12), being
careful not to bend the hooks or to

stretch the springs beyond the attach

ing points. The primary shoe spring

must be installed first. Install the

lower retracting spring, inserting the

ends of the spring into the coiJs of the

shoe retracting springs.

5. Remove the clamp from the

brake cylinder boots, and install the

wheel and drum.

6. Adjust the brakes. When all the

brake shoes have been properly ad

justed, road test the car and check the

operation of the brakes.

BRAKE DRUM AND HYDRAULIC LINE REPAIR

BRAKE DRUM REPLACEMENT

A brake drum should be replaced

if the drum is cracked, distorted, or

loose at the hub.

Before installing a replacement

brake drum, wash the drum thor

oughly with cleaning fluid to remove

all protective grease and oil.

BRAKE DRUM REFINISHING

Minor scores on a brake drum can

be removed with fine emery cloth,

provided the emery is thoroughly
cleaned off the drum after the opera

tion.

A badly scored, rough, or
out-of-

round drum should be ground or

turned on a drum lathe. Do not re

move any more material (0.030 inch

maximum on a standard diameter

drum) from the drum than is neces

sary to provide a smooth surface for

the brake shoe contact. Excessive

removal of material will reduce the

strength of the drum and may cause

distortion and overheating. The re

finished diameter should not be more

than 0.060 inch oversize.

If the diameter of the drum is less

than 0.030 inch oversize after refin

ishing, install brake shoes with stand

ard linings. If the diameter is 0.030-

0.060 inch oversize, install brake

shoes with oversize linings.

Always replace primary and sec

ondary brake shoes on both front or

both rear brake assemblies at the

same time.

HYDRAULIC LINE

REPLACEMENT

Steel pipe is used in the hydraulic

lines between the master cylinder and

the front brake pipe connector (Fig.

13), and between the rear brake pipe

connector (Fig. 14) and the rear brake

cylinders. Flexible hoses connect the

brake pipe to the front brake cylin

ders and to the rear brake pipe con

nector.

When replacing hydraulic brake

CONNECTOR

LEFT BODY SIDE RAIL BRAKE PIPES

FIG. 13Front Brake Pipe Connector

3813-A

BRAKE HOSE CONNECTOR REAR AXLE HOUSING

SECTIONAL VIEW OF

DIE SHOWING

TUBING LOCATED

AGAINST STOP PIN.

FIRST OPERATION-

FORMING OUTSIDE

FLARE.

BRAKE PIPES

FIG. 14Rear Brake Pipe Connector

4488-A

SECOND OPERATION-

FORMING INSIDE

FLARE AND SEAT.

(DOUBLE-LAP FLARE

SHOWN IN INSERT)
4072-B

FIG. 15Brake Pipe Flaring Method
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pipe, hoses, or connectors, always

use new gaskets, and tighten all con

nections securely.

BRAKE PIPE REPLACEMENT

If a section of the brake pipe be

comes damaged, the entire section

should be replaced with pipe of the

same type, size, shape and length.

Copper tubing should not be used

in a hydraulic system. When bending
brake pipe to fit body side rail or

rear axle contours, be careful not to

kink or crack the pipe.

All brake pipe should be flared

properly (Fig. 15) to provide good

leak-proof connections. Clean the

brake pipe, by flushing with clean

denatured alcohol, before installa

tion.

BRAKE HOSE REPLACEMENT

A flexible brake hose should be

replaced if it shows signs of softening,

cracking, or other damage.

When installing a new front brake

hose, position the hose to avoid con

tact with other chassis parts. A rear

brake hose should be installed so that

it does not touch the muffler outlet

pipe or shock absorber.
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POWER BRAKES

Section Page

1 Trouble Shooting 8-14

2 Power Brake Repair 8-15

Optional equipment for the 1959

Thunderbird includes a pedal-assist

power brake in which the power unit

is linked mechanically to the brake

pedal (Fig. 1). The power brake mas

ter cylinder has a piston diameter Vs

inch greater than the standard master

cylinder. Also the power brake pedal

is lower, and its total travel is shorter.

The power unit is mounted on the

driver's side of the dash panel. A vac

uum reservoir, mounted on the back

side of the left front fender splash

shield, gets its vacuum from the en

gine intake manifold. A check valve,

mounted on the reservoir, traps vac

uum in the reservoir when the engine

is stopped, and prevents the accumu

lation of raw gasoline in the reservoir

and other parts of the booster unit.

All other brake system components,

from the master cylinder forward, are

identical to the standard hydraulic

system described in Part 1 of this

group.

The vacuum reservoir maintains

enough vacuum (after the engine has

stopped) for about 3 power-assisted

brake applications. Should the power

unit fail, the car can still be braked,
although greater pedal pressure by
the operator will be necessary for a

given application.

When the pedal is in the released

position, the bellows chamber is open

to atmospheric pressure, and vacuum

pressure is cut off by the vacuum

valve which is held closed by its spring
(Fig. 2).

With the engine running and the

brake pedal depressed, the air valve

closes and the vacuum valve opens.

Thus, vacuum from the intake mani

fold (or the vacuum reservoir) re

moves air from the bellows chamber

which contracts and exerts force on

the brake pedal through the brake

power lever. The amount of assist

supplied by the power unit is always

directly proportional to the amount

of pressure being applied to the pedal.

Gradual application of the brakes is

thus possible. When the pedal is re

leased, the trigger (attached to the

2 VACUUM

HOSE

"VACUUM RESERVOIR

FIG. 1Power Brake System

MASTER CYLINDER

4489-A

POWER LEVER PIVOT

BRAKE

PEDAL PIVOT

MASTER CYLINDER

PUSH ROD

PUSH ROD ECCENTRIC

ADJUSTING LEVER

AIR FILTER

DASH PANEL

SEAL

DASH PANEL

PEDAL PAD

4490-A

FIG. 2Pedal Assist Power Brake

brake pedal) allows the vacuum valve

to close, and the air valve to open,

eliminating the power assist to the

power lever.
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TROUBLE SHOOTING

PRELIMINARY CHECKS

With the engine stopped, and after

the brakes have been applied several

times to eliminate vacuum from the

system, preliminary checks can be

made, similar to those for conven

tional brakes. The brake bleeding pro

cedure is the same as for conventional

brakes.

TROUBLE SHOOTING

HARD PEDAL

Check as follows to see if the power adjustment (Fig. 1). Remove the mas-

unit is operating: With the engine ter cylinder. Let the master cylinder

stopped, depress the brake pedal sev- push rod hang free in the dash panel

eral times to eliminate all vacuum opening.

from the system. Apply the brakes, Loosen the valve-adjusting
eccen-

and while maintaining pressure on tric nut so that the eccentric can be

the pedal, start the engine. If the unit turned. Turn the valve adjusting
ec-

is operating, the brake pedal will centric until the unit chatters when

move forward slightly when engine the pedal is depressed in an applying

vacuum power is added to the foot movement. Then turn the eccentric

pressure on the pedal. If the unit is until the chatter disappears. Do not

not operating, there will be no pedal turn the eccentric more than neces-

action. sary or unit
"cut-in"

will be exces-

If this check shows that the unit is sively high. After the eccentric has

not operating, remove the hose from been adjusted, tighten the eccentric

the power unit and check the vac- nut to 15-19 foot-pounds torque.

uum source by placing a thumb over Check the eccentric adjustment after

the hose. Remove the thumb and the nut is tightened. Install the mas-

note the volume of suction (gulp of ter cylinder.

air). If no trouble is found in the vac- Adjust the master cylinder push

uum source, install the hose, making rod (see Adjustments, page 6-20).

sure there are no kinks, and check If the power unit eccentric adjust-

the unit for vacuum leaks. ment does not correct the trouble,
If no vacuum leaks are found, check for a bent pedal trigger (see

check the valve-adjusting eccentric Adjustments, page 6-20).

PEDAL CHATTERS ON

BRAKE APPLICATION

This condition indicates improper centric as covered above. Adjust the

adjustment of the valve-adjusting
ec- master cylinder push rod (see Adjust-

centric, or push rod eccentric, or ments, page 6-20).

both. Adjust the valve-adjusting
ec-

SLOW BRAKE

PEDAL RETURN

This condition results from a end of the power unit mounting
clogged air filter, or improper master bracket, remove the 2 self-tapping
cylinder push rod adjustment. screws at the lower end of the bracket.

To remove the air filter, the power Using care, remove the power unit

unit must be removed from the car. from the trigger and out of the car.

The power unit can be removed by Remove the air fiker
(p.

5) and
removing the 2 master cylinder

clean wim denatured alcoho,5 d the

mounting nuts, in the engine com-

filter thoroughly with compressed air.
partment, that are closest to the

centerline of the car.
Reassemble the power unit, install

Remove the valve-adjusting
eccen-

the Power unit in the car and adjust

tric nut, washer, spring, and sleeve
the valve-adjusting eccentric as cov-

(Fig. 3). Slide the valve-adjusting
ec-

ered above-

centric to the left until the head of the Check and adjust the master cyl-

eccentric contacts the brake pedal. inder push rod (see Adjustments, page
Remove the 2 bolts at the upper 6-20).
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POWER BRAKE REPAIR

REMOVAL

POWER UNIT REMOVAL

1. Open the hood. Disconnect the

wires from the stoplight switch at the

brake master cylinder. Remove the

brake bolt from the master cylinder

outlet. Discard the 2 gaskets.

2. Force as much brake fluid as

possible from the master cylinder into

a suitable container by pushing all

the way down on the brake pedal sev

eral times.

3. Remove the 4 nuts and lock

washers which mount the master cyl

inder to the dash panel. Remove the

cylinder from the mounting bolts,

sliding the boot from the push rod.

4. Remove the headlight beam se

lector switch and remove the left cowl

trim panel by removing the 2 screws

and sliding the panel out of the re

tainer.

5. Loosen the hood control cable-

to-mounting bracket retaining nut,

run the nut off the threads of the

shaft, and remove the cable from the

bracket. Remove the hood cable

mounting bracket. On a car equipped

with Overdrive, remove the overdrive

control handle and bracket.

6. Remove the left vent-air register

panel by removing the 6 screws and

3 attaching bolts. Lower the parking

brake control handle, tilt the panel

outward at the bottom, and remove

the panel.

7. Disconnect the vacuum hose at

the power unit. Remove the nut from

the valve-adjusting eccentric, re

move the flat washer, spring, and

sleeve, and slide the eccentric to the

left until the head of the eccentric

contacts the brake pedal.

8. Remove the 2 bolts at the upper

end of the power unit mounting

bracket, remove the 2 self-tapping

screws from the lower end of the

bracket. Using care, remove the pow

er unit from the trigger and out of

the car (Fig. 3).

BRAKE PEDAL REMOVALPOWER

UNIT REMOVED

Removal With Cruise-O-Matic

1. Remove the hair spring clip and

spring washer from the left end of the

brake pedal shaft.

2. Remove the brake pedal shaft

from the right side of the pedal sup

port bracket, lower the brake pedal

(with master cylinder push rod at

tached) and power lever from the

support bracket, and remove the as

sembly from the car.

3. Remove the 2 nylon bushings

from the outer sides of the support

bracket.

Removal With Conventional Drive

or Overdrive

1. Remove the pedal support

bracket mounting nut and lock-

NYLON BUSHINGS

AIR FILTER

SEAL

SET

SCREW

BELLOWS

BELLOWS

SUPPORT RING

VALVE

BALANCING

WASHER

VALVE HOUSING

BUSHING (NYLON)

ECCENTRIC

VALVE SLEEVE ECCENTRIC SPRING
4491-A

FIG. 3Power Unit Disassembled
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V (

FIG. 4Pedal-Assist Power Unit

4492-A

washer above the master cylinder

opening in the engine compartment.

2. Depress the clutch pedal to re

lieve tension on the assist spring, and

back off the nut on the forward side

of the spring link. Remove the spring,

spring link, and spring retainer.

3. Disconnect the clutch pedal-to-

idler lever rod from the clutch pedal

by removing the retaining pin and

washer.

4. If the car is equipped with a

radio, remove the radio power unit,

secured to the left vent-air register,

by removing 4 mounting screws.

5. Disconnect the wires from the

steering column.

6. Remove the cotter pin and

spring washer from the right side of

the clutch pedal shaft.

7. Remove the 2 steering column

mounting screws and remove the

steering column bracket.

8. Remove the 2 pedal support

bracket bolts at the instrument panel

end of the support bracket.

9. Slide the support bracket out of

the mounting holes in the dash panel,

turn the support bracket to the left,

pull the clutch pedal to the rear and

remove the clutch pedal (with shaft)

and plastic bushing out the left side

of the bracket. Lower the brake pedal

(with master cylinder push rod at

tached) and power lever and remove

them from the car.

10. Remove the 2 nylon bushings

from the outer side of the support

bracket.

BUSHING
REPLACEMENTBRAKE

PEDAL REMOVED

1. Remove the 2 nylon bushings

from the outer sides of the power

lever.

2. The brake pedal pivot pin bush

ings may now be replaced. Remove

the set screw (Fig. 3) that locks the

pedal pivot pin to the brake pedal.

With a drift, drive the pivot pin out

of the brake pedal and remove the

power lever from the brake pedal.

Remove the 2 pivot pin bushings

from the inner sides of the power

lever.

3. No special tools are required

to replace the pivot pin bushings. Lu

bricate all nylon bushings with a

small quantity of Lubriplate. Insert

the pivot pin bushings at the inner

sides of the power lever (Fig. 3).

4. Slide the lower end of the

power lever over the end of the valve-

adjusting eccentric, insert the pivot

pin through the power lever, and se

cure it with a set screw.

5. Install 2 nylon bushings on the

outer sides of the power lever and

2 on the outer sides of the support

bracket.

6. Install the brake pedal and

power lever, following the procedure

for the type of transmission in the

car.

BRAKE PEDAL INSTALLATION-

POWER UNIT REMOVED

Installation With Cruise-O-Matic

1. Install the brake pedal and

power lever in the pedal support

bracket, setting the push rod in the

master cylinder opening in the dash

panel, using care to insure proper

seating of the nylon bushings in the

power lever.

2. Support the brake pedal and

power lever, and insert the brake

pedal shaft from the right side of

the support bracket. Push the shaft

all the way through and secure it

at the left-hand end with the spring

washer and hair spring clip.

Installation With Conventional

Drive or Overdrive

1. Install the brake pedal and

power lever in the support bracket,

setting the master cylinder push rod

in the master cylinder dash panel

opening, using care to insure proper

seating of the nylon bushings in the

power lever. Insert a Vi-inch drift

through the right side of the bracket

to maintain alignment of the pedal

assembly in the support bracket.

2. Turn the support bracket and

brake pedal assembly to the left. In

sert the clutch pedal shaft in the

left-hand boss of the support bracket

and push the shaft all the way through

the bracket, using care to remove the

drift at the same time.

3. Position the support bracket so

that the 3 bolts line up with the holes

in the dash panel, slide the bracket

to the dash panel, setting the push

rod in the master cylinder opening,

and secure the bracket with 2 bolts

at the instrument panel end of the

bracket.

4. Install the steering column

bracket and secure it with mounting

screws.

5. Install the spring washer and

the cotter pin at the right-hand end

of the clutch pedal shaft.

6. Install the clutch pedal assist

spring, spring link, and retainer. Ad

just the spring tension to its original

setting at the spring retainer.

7. If the car is equipped with a

radio, install the radio power unit.

8. Connect the clutch pedal-to-

idler lever rod to the clutch pedal

with a washer and a retaining pin.

Make sure the clutch release rod is

set in the clutch release lever before

securing the idler lever rod to the

clutch pedal.

9. Connect the wires to the steer

ing column.

POWER UNIT DISASSEMBLY

1. Clamp the power unit in a vise

equipped with soft jaws (Fig. 4). Re

move the three nuts that retain the

mounting bracket, and remove the

bracket.

2. While pushing down and side

ways, unhook the air filter baffle

from the guide sleeve, and remove

the baffle and filter (Fig. 5).
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Too/-T52T-9400-BJE
SNAP RING

STEEL STOP

WASHER

4494-A

FIG. 6Snap Ring Removal

,3[4493-A

FIG. 5Air Filter Baffle and Air Filter Removal

MOUNTING HUB

ASSEMBLY

{4495-A

FIG. 7Removal of Bellows From Mounting Hub

GUIDE SLEEVE

AND RETAINER

3. Position a snap ring tool as

shown in Fig. 6, then press the

mounting hub and bellows down and

remove the snap ring, the steel stop

washer, and the rubber stop washer

from the guide sleeve.

4. While holding the mounting hub

down against the return spring, re

move the bellows from the hub (Fig.

7). Remove the mounting hub and

return spring.

5. Remove the three cap screws

that secure the retainer and guide

sleeve assembly to the valve housing

(Fig. 8). Remove the retainer and

guide sleeve assembly and bellows

from the valve housing. The retainer

FIG. 8Guide Sleeve and Retainer Removal

and sleeve assembly may now be re

moved from the bellows.

6. Fig. 9 shows the assembly op

erations for installing the air valve

and the vacuum valve. Refer to this

figure and reverse the operation

order to disassemble. Remove the

valve housing from the vise.

INSPECTION

All metal parts, including the air

filter, should be washed in alcohol

or some other solvent which will not

leave an oil film on the parts. Dry all

parts thoroughly with moisture-free

compressed air.

Rubber parts may be cleaned by

washing them in a mild soap and

water solution, rinsing in clean water,

and drying with compressed air.

Replace all worn or damaged parts.

Major and minor repair kits contain

the parts most likely to need replace

ment. All parts in a kit should be

used.

Carefully inspect the vacuum valve

seat in the valve housing. If it is dam

aged, the housing must be replaced.
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AIR VALVE

VALVE

HOUSING

VACUUM

VALVE

SPRING

3092-A

FIG. 9Air Valve and Vacuum Valve Installaton

ASSEMBLY

1. Mount the valve housing in a

vise equipped with soft jaws. Posi

tion it so that the alignment marks

are readily visible (Fig. 4).

2. Refer to Fig. 9 and assemble

the air and vacuum valves. Lubricate

all moving parts with a light coat of

silicone lubricant. If new valve parts

to be installed are coated with this

lubricant, do not wipe it off.

Note that the retainer, which is

shown in operation No. 4 (Fig. 9),

is installed on the valve balancing
diaphragm with the small diameter

toward the diaphragm.

In operation No. 5 (Fig. 9), the

retainer and the center diaphragm

bead must be pressed down over the

vacuum valve
"neck."

3. If a new bellows is to be in

stalled, remove the three support

rings from the old bellows and insert

them in the new one.

4. Assemble the bellows (either

end) over the retainer and guide

sleeve assembly. Be sure that the

three bosses in the retainer are

aligned with the three slots in the

bellows (Fig. 10).

BELLOWS SLOT

3105-A

FIG. 10Bellows to Guide Sleeve and Retainer

Installation

5. Carefully place the assembled

bellows and retainer over the valve

balancing diaphragm and in position

on the valve housing. Start and

tighten the three special cap screws

finger-tight, then torque them evenly

to 7-10 foot-pounds (Fig. 11).

6. Remove the unit from the vise.

Sight down the guide sleeve to make

certain the air valve control spring
is seated squarely in its retainer (Fig.

2).

7. Test air valve operation (Fig.

1 2). As the air valve is pushed inward,
two definite stages should be felt. At

the beginning of air valve travel, only
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3 102-A

FIG. 12Air Valve and Vacuum Valve Assembly

Check

3093-A

FIG. 11Retainer and Guide Sleeve to Valve

Housing Installation

the air valve control spring is being
compressed. When the air valve con

tacts the vacuum valve and moves it

off its seat, the vacuum valve spring is

also being compressed. When the

valve is released it should snap back

readily.

8. Place the unit in the vise. Posi

tion the return spring (either end up)

on the guide sleeve, and slide the

mounting hub onto the sleeve.

9. Hold the hub down against the

return spring, and assemble the bel

lows over the mounting hub.

10. While holding the mounting

hub down, place the rubber stop

washer, and then the steel stop

washer, over the guide sleeve (Fig.

6). Install the snap ring.

11. Install the air filter baffle on

the filter, then install the filter and

baffle in the guide sleeve. The filter

baffle fits in the same groove, in the

guide sleeve, with and above the snap

ring.

12. Place the mounting bracket

on the mounting hub. Align the

notch in the mounting bracket with

the tab on the bellows. Install the

lockwashers and nuts, and torque

them to 7-10 foot-pounds (Fig. 13).

13. Install the dash panel seal.

4496-A

FIG. 13Mounting Bracket Installation

14. Remove the power unit from

the vise and install the nylon bushing
(Fig. 2) in the valve housing.

INSTALLATION

1. Position the power unit mount

ing bracket on the dash panel. Be sure

that brake pedal trigger (Fig. 2) is

properly positioned against the end of

the air valve button to avoid damage

to the button. Install the bolts and

self-tapping screws that secure the

mounting bracket to the dash panel.

2. Slide the valve-adjusting eccen

tric and bumper through the brake

pedal extension, power lever, and

valve housing of the power unit

(Fig. 2).

3. Slide the eccentric bushing
(either end) over the valve-adjusting

eccentric and into the valve housing.

4. Install the eccentric spring with

the larger coils toward the housing.

Install the flat washer and nut.

5. Tighten the valve-adjusting ec

centric nut to the point that the ec

centric bolt is firmly locked to the

power lever, but can still be turned

for adjustment.

6. Attach the vacuum hose.

ADJUSTMENTS

POWER UNIT OPERATION

1. Depress the brake pedal

through full travel and check for

binding or interference during pedal

travel.

2. Check the routing of the vac

uum hose to be sure that it passes

over the pedal support bracket in a

smooth curve and is free of kinks or

sharp bends.
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Micrometer

"C"

Clamp 3120-A

FIG. 14-Pedal Trigger Check

3. ChecK routing of the speed

ometer cable housing to be sure that

housing does not chafe the bellows.

4. Start the engine. Turn the valve-

adjusting eccentric until the unit

chatters when the pedal is applied.

Then turn the eccentric until the

chatter disappears. Do not turn the

eccentric more than necessary or the

unit
"cut-in"

will be excessively high.

If a satisfactory adjustment cannot

be made on the valve-adjusting ec

centric, the pedal trigger may be bent.

Turn the ignition switch off.

5. Remove power unit, remove the

brake pedal and the power lever from

the car.

6. Separate the power lever from

the brake pedal, remove the valve-

adjusting eccentric out the right side

of the brake pedal extension.

7. Measure the trigger location as

shown in Fig. 14. The micrometer

reading should be 0.950 inch plus or

minus 0.005. If the micrometer read

ing is not within these limits, bend the

trigger to the correct position or re

place the pedal.

8. Reassemble the power lever to

the brake pedal.

9. Install the brake pedal and

power lever, and the power unit in

the car.

10. After the eccentric adjustment

is made, torque the eccentric nut to

15-19 foot-pounds. Check the eccen

tric adjustment after the nut has been

torqued.

MASTER CYLINDER PUSH ROD LENGTH

1. Install the master cylinder, guid

ing the push rod into the boot and

piston bore of the cylinder. Use care

when inserting the boot in the dash

panel opening. Install the mounting

nuts and lockwashers.

2. Install the support bracket

mounting nut above the master cyl

inder on a car with Conventional

Drive or Overdrive. Torque all nuts

to 12-18 foot-pounds.

3. Install the brake bolt finger

tight, using 2 new gaskets.

4. Fill master cylinder reservoir

with heavy-duty brake fluid to within

Vi inch of the top of filler neck.

5. Push down on the brake pedal

several times to let air escape from

the cylinder at the fitting, and then

tighten the brake bolt.

6. Refill the master cylinder reser

voir with heavy-duty brake fluid to

within Vi inch of the top of the filler

neck, then install the filler cap. Wipe

off any fluid from the outside of the

cylinder and brake line.

7. Connect the stop light switch

wires to the switch.

8. To adjust the master cylinder

push rod, loosen the push rod eccen

tric locknut only enough to rotate the

eccentric. Rotate the eccentric ad

justing lever in an upward direction

to its maximum travel. This will

shorten the push rod and let the

master cylinder piston return to the

fully unapplied position. Rotate the

eccentric adjusting lever in a down

ward direction until the master cyl

inder piston starts to resist movement

of the push rod. Hold the eccentric

and torque the locknut to 15-19 foot

pounds. Remove the master cylinder

filler cap and check the master cyl

inder at the compensator port for

bubbles or spurt, which indicates the

push rod is properly adjusted.

9. Check the fluid level. Add fluid

to the correct level if needed and

reinstall the master cylinder filler cap.

Close the hood.

10. Check, and if necessary, ad

just the clutch pedal free-travel on a

car with Conventional Drive or Over

drive.

11. Install the vent-air register

panel, hood cable mounting bracket

and hood control cable. If the car is

equipped with Overdrive, install the

overdrive control cable and mount

ing bracket.

12. Install the left cowl trim panel

and headlight beam selector switch.
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PART

9-1
GENERATING SYSTEM AND

BATTERY

Section Page

1 Trouble Shooting 9-2

2 Generator 9-6

3 Generator Regulator 9-11

4 Battery 9-15

The generating system consists of

three principal units: the generator

which converts mechanical energy to

the electrical energy used for ignition,

lights, and various accessories, the

regulator which controls the genera

tor output according to needs; and

the battery which stores electrical

power for starting the engine and for

operating electrical units when the

generator is not delivering sufficient

output.

A schematic wiring diagram (Fig.

1) of the generating circuit shows the

internal connections and windings of

the various units. Color codes are

shown to aid in tracing the circuit.

Wire sizes are given as a guide for re

placing any of the wires in the circuit.

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 (Vi of one

tenth) volt within the ranges of 13 to

16 volts, and that ammeters be accu-

G #18B/ocfc-Red Band-

A #10 Yellow-Black Band
\.

GENERATOR

#18 Black-White Band

10 Yellow

1

BATTERY TO OTHER

CIRCUITS

REGULATOR

5000-A

Nu. I
Generating

System Schematic

rate to 1 ampere between 30 and 40

amperes and between 50 and 60 am

peres. All meters should be calibrated

once a year and the date of calibra

tion should be stamped on the meter

face.

Certain tests outlined in this section

are illustrated both in the form of an

electrical schematic and a pictorial

drawing. The schematic shows the

complete electrical circuit. The pic

torial drawing illustrates typical test

equipment connections. In some test

equipment, the necessary instruments

and controls are combined in a single

unit. Since these units are connected

according to the particular make, be

sure to follow the directions of the

manufacturer when using such com

bined equipment.

TROUBLE SHOOTING

Possible causes of trouble in the

generating system reveal themselves

in one of two major
"symptoms."

Either the battery has failed or is low

in charge, or the charging rate is too

high. First determine the correct

symptom by testing or by analyzing.

Once the symptom has been con

firmed, isolate the cause by following

the "road
map,"

which illustrates the

BATTERY TROUBLE SHOOTING

procedure in outline form.

The "road
map"

combines all the

procedures necessary for determining
which particular trouble is causing a

symptom. Follow the procedures in

the order given in the write-up, as

the procedures are listed in either the

order of most probable cause or in the

order which is the easiest to eliminate

by testing.

For a clearer understanding of

the trouble shooting procedure, be

sure to follow the "road
map"

and

the trouble shooting write-up concur

rently. Test procedures in the body of

the "road
map"

refer to headings in

the trouble shooting write-up. The

symptoms are used as headings for

the procedures which are outlined in

the following paragraphs:

BATTERY LOW

IN CHARGE

Indications of a battery low in or take a charge; the generator not

charge are slow cranking, hard start-
producing its rated output; regulator

ing, and headlights dim at engine idle units out of adjustment, and
exces-

speed. Causes are: the generator belt sive resistance in the generator-to-

worn, or loose and slipping over the battery circuit or in the battery-to-

generator pulley; the battery in such ground circuit.

poor condition that it will not hold

CONTINUED ON NEXT PAGE
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PART 9-1 -GENERATING SYSTEM AND BATTERY 93

BATTERY TROUBLE SHOOTING (Cont.)

BATTERY LOW

IN CHARGE (Cont.)

Before attempting further repairs,

check the state of charge of the bat

tery. Also check the generator belt

adjustment and condition. If the belt

is badly worn or too loose, a new belt

or a belt adjustment might be needed.

Figure 2 illustrates the Generating
System Trouble Shooting "Road
Map."

RECHARGE OR REPLACE

BATTERY

Make 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 it is worn out or under

capacity. If the battery is worn out,

it may have been the cause of the

"Battery
Low"

symptom. If the bat

tery tests OK, proceed as follows:

TEST GENERATOR OUTPUT

Test the generator output to deter

mine if the generator is at fault. If the

output reaches or is greater than the

rating of the generator for the gen

erator under test, proceed with "Test

Generator
Regulator"

below. If the

output is less than rated amperes, pro

ceed as follows:

OUTPUT LESS THAN RATED

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

CONTINUED ON NEXT PAGE

TEST GENERATOR

OUTPUT

OUTPUT LOW

_A

TEST AND RECHARGE OR REPLACE BATTERY

>^.

< ? TEST GENERATOR REGULATOR

REGULATOR

NOT O.K.

RESISTANCE

NORMAL

f ADJUST, REPAIR OR

REPLACE FAULTY UNIT

TROUBLE OVER

BATTERY RUN DOWN

FROM EXCESSIVE OR

UNUSUAL DRAIN

REPEAT OUTPUT TEST

WITH GROUND JUMPER

OUTPUT

NOW O.K.

4 CLEAN AND TIGHTEN CONNECTIONS

AND/OR REPLACE GROUND CABLES

OUTPUT STILL LESS

THAN NORMAL

f PERFORM ELECTRICAL TESTS ON GENERATOR

REPAIR OR REPLACE PARTS AS REQUIRED

IT

TROUBLE OVER

O TEST EXTERNAL CIRCUIT RESISTANCE

-A

RESISTANCE EXCESSIVE

* CLEAN AND TIGHTEN,
OR REPLACE CABLES

OR REGULATOR

TROUBLE OVER

It

TROUBLE OVER
5002-B

Fib. 2Generating System Trouble Shooting "Road
Map"

Forel Publishing Company, LLC
Woodbridge, VA 22192

www.ForelPublishing.com



94 GROUP 9-GENERATING AND STARTING SYSTEMS

BATTERY TROUBLE SHOOTING (Cont.)

BATTERY LOW

IN CHARGE (Cont.)

at the battery and engine, and tighten

the connections. Tighten the gener

ator and generator mounting bracket

bolts. The trouble should now be over

as indicated by the star on the "road
map."

OUTPUT STILL LESS THAN RATED

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. Per

form the electrical tests of the gen

erator on the vehicle, as illustrated in

Fig. 3, to determine the exact part of

the generator causing the trouble.

Follow the particular heading below

that applies.

Field Open or Shorted. If the test

shows the field has an open or short

circuit, remove the generator, dis

assemble and repair it, if possible. If

no repairs can be made, replace the

field coils and reassemble the gener

ator. Mount the generator on the en

gine, and polarize the generator.

Armature Open or Shorted. If the

armature test shows the armature cir

cuit to have an open or short, remove

the generator, disassemble and repair

it, if possible. If the repair can not be

made, replace the armature and re

assemble the generator. Mount, the

generator.

Brushes Making Poor Contact or

Shorted. If the brush inspection shows

that the brushes are making poor con

tact, or are shorted to the end plate,

frame, or field coil leads, remove the

generator, disassemble and repair it,

if possible. If the brushes are stuck in

the holder, clean, repair or replace the

end plate and brushes. Replace the

brushes if they are worn to less than

Va inch. Check the condition of the

commutator. If necessary, turn down

the commutator, as a poor commu

tator can cause excessive brush wear.

If the positive brush holder is shorted

to ground, repair the insulation if

possible. If not, replace the end plate

and reassemble the generator. Install

the generator.

TEST GENERATOR REGULATOR

If the generator output is normal,

test the regulator to determine if it is

properly adjusted. If the regulator is

not OK, proceed as follows:

REGULATOR NOT OK

After checking all three regulator

units, adjust or replace the regulator

as necessary. These operations should

bring you to the "Trouble
Over"

star

on the "road
map."

If the regulator

tests OK, test the circuit resistance.

CONTINUED ON NEXT PAGE

A- DISCONNECT FIELD AND ARMATURE AT REGULATOR.

B- CONNECT AMMETER TO FIELD TERMINAL (CONNECTIONS MARKED)
C- CURRENT SHOULD BE 1.4 TO 1.6 AMPERES AT 12 VOLTS. LOW

CURRENT INDICATES POOR OR BROKEN CONNECTIONS. HIGH

CURRENT INDICATES SHORTED COILS.

D- CONNECT AMMETER TO ARM TERMINAL (CONNECTIONS MARKED (5))
ECURRENT SHOULD BE 30-40 AMPERES.

f IF CURRENT IS LOW, PRESS DOWN BRUSHES. IF CURRENT BECOMES

NORMAL, BRUSHES ARE STICKING.

G-IF CURRENT IS HIGH, LIFT A BRUSH FROM COMMUTATOR. CURRENT

SHOULD DROP TO ZERO IF ANY CURRENT FLOWS WITH BRUSH

LIFTED, BRUSH HOLDER IS GROUNDED.

G G

POS

GENERATOR

BATTERY

REGULATOR

TO OTHER CIRCUITS

5O03-B

FIG. 3Electrical Test of GeneratorDiagram and Procedure
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BATTERY TROUBLE SHOOTING (Cont.)

BATTERY LOW

IN CHARGE (Cont.)

TEST CIRCUIT RESISTANCE

Check the external circuit to deter

mine if it has excessive resistance. If

the resistance is normal, proceed as

follows:

RESISTANCE NORMAL

If the resistance (voltage drop) is

equal to or less than that specified for

the vehicle, the battery is low in

charge due to improper operation by
the owner. Excessive night driving or

use of accessories, insufficient oper

ation of vehicle, accidental discharge

of battery (lights, ignition, radio, etc.,
left on overnight), improper starting

procedure (flooding engine, not using
choke properly, etc.), or too heavy a

grade of engine oil for the local cli

mate, could take more current from

the battery than the generator can

replace. Instruct the owner in proper

operation of his vehicle.

RESISTANCE EXCESSIVE

If the resistance (voltage drop) is

greater than that specified for the

vehicle, locate the exact part of the

circuit with the excessive resistance

and follow 1, 2, 3, or 4 below:

1. If the excessive resistance is in

the generator-to-regulator circuit,

clean and tighten the cable connec

tions. Recheck the voltage drop. If it

is still excessive, replace the cable.

2. If the excessive resistance is in

the regulator cut-out contact, discon

nect a battery cable from the battery.

Remove the cover from the regulator.

Remove oil and dirt from the cut-out

contact surfaces by pulling a clean

piece of bond paper or other
lint-

free substance between the contact

surfaces while holding the contacts

closed on the paper. On regulators

which have been in service for some

time, paper cannot be used to clean

the contact surfaces, as they are rough

and pitted and the paper may become

torn. Examine all soldered connec

tions to see that they are in good con

dition. Install the battery cable and

recheck the voltage drop. If it is still

excessive, replace the regulator.

3. If the excessive resistance is in

the regulator-to-battery circuit, clean

and tighten the cable connections

(regulator
"BAT"

terminal, battery
terminal of starting relay,

battery-to-

starting-relay-cable connection on

battery post). Examine all cables to

see that they are in good condition.

If the voltage drop is still excessive

on recheck, check the connections at

the battery terminal on the lighting
switch to see that they are clean and

tight. Replace the cables where nec

essary. Most of the trouble causing

excessive resistance in the external

circuit will be found in this portion

of the circuit.

4. If the resistance is in the

battery-to-ground circuit, clean and

tighten the cable connections. Re

check the voltage drop. If it is still ex

cessive, replace the cable. The trouble

should now be over.

GENERATOR AND REGULATOR TROUBLE SHOOTING

HIGH CHARGING

RATE

CHECK VOLTAGE REGULATION

Make certain that all connections,
Indications of this symptom are:

including the regulator ground, are

generator, lights, fuses, or radio tubes tight Check the voUage regulation

burn out prematurely; the battery re-

If the voltage regulation is high re_

quires too frequent refilling; and the
move the regulator cover and depress

ignition contacts are burned. The
the voltage regulator armature to see

most common cause of these troubles
if the contacts are stuck and win not

is high voltage, and the first step in
open Check the contacts and replace

trouble shooting is to correct possible
the regulator if the contacts are

high voltage regulation. In cases
burned or oxidized

where the generator itself burns out, ,f the pomts are nQt st|cking and

in addition to the high voltage, a high
are {n good conditiorli adjust the voU.

setting of the current limiter could
age regulation t0 the specjfied hmits

account for the failure.
Recheck ,he settmg ^ ^ coyer

in place.
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9-6 GROUP 9-GENERATING AND STARTING SYSTEMS

GENERATOR

Standard generators are shunt

wound (armature and field circuits

connected in parallel), two-brush,
high output generators. The generat

ing system is a negative ( ) ground
system. Output is controlled by a

regulator which is connected between
the armature and field. The field is

grounded internally (Fig. 1).

The armature shaft is supported by
permanently-lubricated ball bearings

which fit into the end plates (Fig.

12). The shaft is keyed to an integral

pulley and cooling-fan assembly. The

pulley is connected to the engine

crankshaft pulley with a belt. Thus

the armature receives its mechanical

energy from the engine. The genera

tor mounting is shown in Fig. 4.

GENERATOR TESTS

The necessary equipment used in

FIG. 4Generator Mounting

the six generator tests outlined below

is as follows:

0-5
Ammeter

0-50

0-20 Voltmeter
"Growler"

Tester

Storage battery, assorted connect

ing wires, and jumper wires

equipped with suitable connectors.

Various makes of generator and

regulator test benches combine all the

above listed items into one unit and

are equipped with a motor drive.

Such equipment can be used to facili

tate the generator tests. When such

combined equipment is used, be sure

to follow the manufacturer's instruc

tions.

GENERATOR OUTPUT TEST

When a generator output test is

conducted off the vehicle, a
generator-

JT

regulator test bench must be used. In

this case, the generator is placed on

the test bench and driven by the

motor. Follow the procedure given

by the manufacturer.

To test the output of the genera

tor on the vehicle, proceed as follows

(see Figs. 5 or 6).

Disconnect the regulator
"ARM"

and
"FIELD"

wires at the generator.

Connect a jumper wire from the gen

erator
"ARM"

terminal to the gen

erator
"FIELD"

terminal and the

positive lead of a 0-50 ammeter to

the generator
"ARM"

terminal. Start

the engine and while it is idling, con

nect the ammeter negative lead to

the battery. Run the engine at 1500

rpm, and read the current output on

the ammeter. The generator output

should reach or exceed 30 amperes.

POSITIVE LEAD

L

G

"J ( A )AMMETER f REGULATOR
"="

JUMPER WIRE

GENERATOR

5006-A

5270-A
FIG. 5Generator Output TestSchematic

NEGATIVE LEAD>

*
AMPERES

''

AMMETER

STRIP WILL VIBRATE

WHEN SHORTED COIL

IS DIRECTLY UNDER IT

POSITIVE LEAD

GENERATOR \V~^

BATTERY
\^^

5007-A

FIG. 6Generator Output Test Connections

"GROWLER"

5008-A

FIG. 7Growler Test For Shorted Armature
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JUMPER WIRE

DO NOT TOUCH

TEST LEADS TO

BEARING SURFACES

X"

G

1

TO

REGULATOR

GENERATOR

50 10-A

FIG. 9Open Circuit Test of FieldSchematic

VOLTMETER POSITIVE LEAD "^5009-A

FIG. 8Grounded Circuit Armature Test

Stop the engine and disconnect the

test leads as soon as the test is com

pleted to prevent overheating the

generator.

ARMATURE TESTS

Checking the armature for open,

short, or grounded circuit can be done

"off the
vehicle"

only.

Open Circuit Test. An open circuit

in the armature can sometimes be

detected by examining the commu

tator 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 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. 7. Rotate the arma

ture slowly. When the shorted wind

ing is under the steel strip, it will causr

the strip to vibrate.

Grounded Circuit Test. To deter

mine if the armature windings are

grounded, make the connections as

shown in Fig. 8. If the voltmeter in

dicates any voltage, the armature

windings are grounded to the frame.

FIELD TESTS

Only two tests are necessary for

checking the field. Both open and

short circuits can be tested in one op

eration. The second test is for a

grounded circuit.

Open or Short Circuit Test. Dis

connect the
"FIELD"

lead from the

generator terminal. Connect a 0-5

ammeter from the battery to the
"FIELD"

terminal as shown in Fig.

9 or 10. The normal current draw,

JUMPER LEAD

GENERATOR

FIG. 10Open Circuit Test of Field

JUMPER LEAD

DO NOT LET

SCREW OR LEAD

TOUCH FRAME

VOLTMETER NEGATIVE LEAD

FIG. 11Grounded Circuit Test of Field

5012-A
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BRUSH END PLATE GROUP
>-

->

FRONT END

PLATE ,

BEARING

"ARM"

TERMINAL SCREW

BRUSH / OIL CUP

BRUSH SPRING,

@4DI

THROUGH BOLT

i

LOCKWASHER PULLEY ARMATURE

NUT

"FIELD"

TERMINAL,

INSULATOR,

WASHERS AND NUT

FIG. 12Disassembled Generator

as indicated by the ammeter, should

be 1.5 to 1.6 amperes. If there is little

or no current flow, the field has a

high resistance or is open. A current

flow, considerably higher than that

specified above, indicates shorted or

grounded turns.

Grounded Circuit Test. Remove

the
"GRD"

terminal stud from the

generator frame. Make the voltmeter

and battery connections as shown in

Fig. 1 1. If the voltmeter indicates any

voltage, the field coils are grounded.

Be sure that the
"GRD"

terminal

stud is not touching the housing.

GENERATOR REPAIR

The complete disassembly proce

dure is given in "Generator Over
haul."

However, "Armature Replace
ment,"

"Commutator Turning and

Undercutting,"

and "Brush Replace
ment"

can be accomplished without

completely disassembling the genera

tor. A disassembled view of the gen

erator is shown in Fig. 12.

REMOVAL AND INSTALLATION

Disconnect the armature, field, and

ground wires at the generator ter

minals.

Remove the adjustment arm to gen

erator bolt, the generator belt, and

the two pivot bolts from the mount

ing bracket. Then remove the gen

erator (Fig. 4).

To install the generator, first clean

the mating surfaces of the generator

frame and mounting bracket. Install

the generator in the bracket with the

two pivot bolts and lockwashers. In

stall the generator belt, and the ad

justment arm to generator bolt. Adjust

the belt tension and tighten all bolts

securely. Install the armature, field,

and ground leads on the generator

terminals.

@ 9

"GRD"

TERMINAL NUTS

AND WASHERS

GENERATOR OVERHAUL

Use the procedures outlined below

for generator overhaul or when it is

necessary to completely disassemble

a generator for such purposes as

bearing replacement or field coil re

placement.

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 dowels if they drop out

of the end plates.

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.

HOLD TOOL IN SLOT

WITH ARBOR PRESS

"ARM"

TERMINAL INSULATOR,

WASHERS AND NUTS

5004-A

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.

4. Remove the
"FIELD"

and

"GRD"

terminal screws from the gen

erator frame, and unscrew the field

pole shoe screws as shown in Fig. 13.

The arbor press prevents the tool

from slipping out of the screw socket.

5. Slide the pole shoes and field

windings out of the frame, and sepa

rate the windings and shoes.

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

GENERATOR

FRAME

V"

Block

BE SURE TO SEAT DRIVE

HEAD IN SCREW RECESS 501 5-A

FIG. 13Pole Shoe Screw Removal
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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 winding for

worn insulation, overheating, and un

soldered connections.

5. Check the armature for shorts,

opens or grounds.

6. Check the field windings for

worn insulation and unsoldered con

nections at the terminal screws. Re-

solder any connections as required.

7. Replace the armature or the

field coils if the insulation is worn.

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.

10. Check the brush spring ten

sion. If the tension is not between

26-34 ounces, replace the springs.

Assembly

1. Install the field coils on the pole

shoes, and mount the shoe and coil

assemblies in the frame.

2. Tighten the field pole shoe

screws (Fig. 13). 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
"GRD"

terminal

screw, washer, and nut in the frame.

Install the
"FIELD"

terminal screw,

insulators, washer, and nut in the

frame.

4. Install the bearing in the brush

end plate and insert the snap ring.

5. Insert new brushes in the brush

holders, install the
"ARM"

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. Slide 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-

Dial Indicator

ROTATE ARMATURE SHAFTS

ON BEARING SURFACES

"V"

Blocks
5016-B

FIG. 14Commutator Runout Check

ting the dowel in the frame groove.

10. Install the brush end plate

(aligning the dowel 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.

POLARIZING GENERATORS

Normally, it is only necessary to

polarize a generator when a genera

tor has been rebuilt and if new pole

shoes have been installed. Generators

are polarized during manufacture,

and normally, there is enough resid

ual magnetism left to allow the gen

erator to start charging.

To polarize a rebuilt generator

mounted on the vehicle, disconnect

the field wire and the battery wire

from the regulator and momentarily

connect the two wires together, en

gine not running.

CAUTION: Do not polarize a gen

erator by any method that applies

battery voltage to the field terminal of

the regulator, such as shorting from

the battery terminal to the field ter

minal of the regulator, or by connect

ing a jumper wire directly from the

battery to the generator field termi

nal. This action causes excessive cur

rent to flow from the battery through

the regulator contacts to ground, thus

burning the points.

ARMATURE REPLACEMENT

1. Remove the two through bolts

and the brush end plate. Slide the

armature and front end plate assem

bly out of the frame.

2. Clamp the armature in a 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 drive 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 AND

UNDERCUTTING

Check the commutator runout as

shown in Fig. 14. If the surface of the

commutator is rough or more than

0.002 inch out of round, turn it down

in a lathe or with a turning and under

cutting tool (Fig. 15). Remove no

more copper than necessary to clean

up the commutator.

After the commutator is turned

down, undercut the mica between the

bars M52 inch below the copper using

the undercutting tool as shown in Fig.

16. Figure 17 illustrates samples of

proper and improper undercutting.

Polish the commutator with #00 to

#000 sandpaper to remove all burrs.

Brush all particles of copper from the
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ADJUST CLAMP SCREW FOR

SNUG FIT WHILE TURNING

TIGHTEN COLLET

ON ARMATURE SHAFT

CUT ONLY ENOUGH STOCK

TO CLEAN UP COMMUTATOR

TIGHTEN THESE SCREWS

ADJUST CLAMP SCREW

FOR SNUG TURNING FIT

on Vise

TIGHTEN SCREWS Mg^.
'

'

WT 50 18-A

5017-a FIG. 16Generator Commutator Undercutting

FIG. 15Generator Commutator Turning

mica insulation between the com

mutator segments.

BRUSH REPLACEMENT

Replace the generator brushes when

they are worn to Va 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.

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 replace

the insulation between the brush

holders and end plate and the
"ARM"

terminal and end plate if it is worn

or cracked.

5. Make sure that the new brushes

slide freely in the brush holders. Seat

the new brushes by sanding them in as

shown in Fig. 18.

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 dowels 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.

HIGH MICA TOO WIDE TOO NARROW GOOD UNDERCUTTING

TOO DEEP HIGH MICA COMMUTATOR WALLS MUST

BE CLEANED OF ANY MICA
5019-C

FIG. 17Examples of Proper and Improper Undercutting

U*e Sandpaper Only
Cut Strip Slightly
Wider Than Brush.

HOLD END PLATE

FROM TURNING

502O-A

FIG. 18Generator Brush Seating

Forel Publishing Company, LLC
Woodbridge, VA 22192

www.ForelPublishing.com



PART 9-1 -GENERATING SYSTEM AND BATTERY 9-11

VOLTAGE LIMITER

CUTOUT RELAY

CURRENT LIMITER

CUTOUT CONNECTION AT

LOWER END OF COIL

BOSCH-BUILT FORD-BUILT
5021-B

FIG. 19Generator Regulator

GENERATOR REGULATOR

The generator regulator is com

posed of three control units mounted

as an assembly (Fig. 19). Each unit

has a set of contact points and an

energizing coil for operating the

points, and each of the units performs

a separate function to maintain con

trol of the generator.

When the engine is not operating,

the contact points on the cut out

relay (Fig. 19), are held open by

spring tension. In this way, the cut

out relay prevents the battery from

being discharged through the low-

resistance generator armature to

ground. When the engine starts, the

voltage, induced in the generator ar

mature, forces current through the

energizing coils of the cut out relay.

At approximately 12 volts, the coils

are energized sufficiently to overcome

the spring tension and close the cut

out points. With the points closed, the

current can now flow from the gen

erator to the external load. When the

generator voltage drops sufficiently

below the battery voltage to de-

energize the cut out relay coils, the

spring tension again opens the points

to disconnect the generator from the

external load, and prevents the bat

tery from discharging through the

generator. Before the cut out contacts

open, a small amount of reverse cur

rent will flow from the battery to the

generator.

The voltage limiter holds the gen

erator voltage below a predetermined

setting by controlling the amount of

voltage applied to the field coils. This

can be accomplished only as long as

the voltage of the generator is high

enough to operate the voltage limiter.

When the engine is not operating,

the contact points in both the voltage

and current limiter units (Fig. 19),
are held closed by spring tension.

When the engine starts, voltage, in

duced in the generator armature,

causes current to flow through both

sets of points to the field coils. The

greater the field strength, resulting
from this current, the greater is the

generator output voltage from the

armature. When this increased output

voltage energizes the voltage limiter

coil, sufficiently to open the points,

the current to the field coils is cut off.

The resulting weakening of the field

decreases the generator output volt

age. As the generator voltage de

creases sufficiently to de-energize the

voltage limiter coil, spring tension

again closes the points to provide

current for the field. The voltage

limiter contacts open and close at a

rate of about 60 to 200 times a sec

ond to accomplish control of the gen

erator voltage, and thus protects the

system from high voltage when the

system load demand is low.

The current limiter protects the

generator armature windings by lim

iting the maximum amount of current

supplied by the generator. Any in

crease in current above the current

limit setting, results in a decrease in

voltage, but if the voltage decreases,
the voltage limiter will not operate.

Therefore, when the current from the

generator reaches the current limit

setting, the voltage limiter no longer

functions. At this point, the current

limiter assumes control. Like the volt

age. limiter, the current limiter per

forms its function by controlling the

amount of current that is supplied to

the generator field coils. When the

generator output current becomes ex

cessive, it energizes the current lim

iter coil sufficiently to open the points

and, thereby, cuts off the voltage and

resulting current going to the field.

The resulting decline in field strength

reduces the generator output and pre

vents excessive current from being
produced by the generator, and thus

protects the generator when the sys

tem load demand is high.

When the current limiter is oper

ating, the voltage limiter contacts re
main closed, and the current limiter
contacts open and close at a rate of

about 30 or 40 times a second.

TEMPERATURE COMPENSATION

The generator regulator has not

only been designed to exercise auto

matic control over the generating sys

tem, but it will also compensate for

seasonal temperature changes. In cold

weather a higher voltage output is
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T56L-10505A

5023-A

FIG. 20Voltage Regulation Setting Thermometer

NEGATIVE LEAD

GENERATOR

-

BATTERY

CARBON PILE RHEOSTAT

REGULATOR

TO OTHER

CIRCUITS

5024-A

FIG. 21Regulator TestSchematic

required to handle the load. In warm

weather, the voltage must be reduced

to avoid over charging the battery.

The temperature compensation is

built into the regulator unit by mak

ing the armature hinge of bi-metal.

The temperature sensitivity of the bi

metal causes the regulator voltage

setting to change according to tem

perature. Therefore, it is necessary

to establish a
"normal"

or stabilized

regulator operating temperature to

coincide with the specified voltage

setting of 14.6 to 15.4 volts. The

standard ambient air temperature es

tablished for this setting is
70

to
80

Fahrenheit. The regulator tempera

ture for this or any setting, is defined

as the temperature of the regulator

after Vi hour of operation in the ve

hicle or, after the regulator has been

heated until it becomes stabilized.

TABLE 1Voltage Regulation

Setting Versus Ambient

Air Temperature

Ambient

Temperature

F.

Voltage

Regulation

Setting (Volts)

25 15.1-15.9

35 15.0-15.8

45 14.9-15.7

55 14.8-15.6

65 14.7-15.5

75 14.6-15.4

85 14.5-15.3

95 14.3-15.1

105 14.2-15.0

115 14.1-14.9

125 13.9-14.7

135 13.8-14.6

145 13.6-14.4

CAUTION: For correct voltage

regulation adjustment, first be sure

that the regulator has reached "Nor-

mal"

operating temperature as de

fined above; then make the voltage

adjustment setting to coincide with

the prevailing, ambient air tempera

ture. Table 1 shows the proper volt

age limits for various ambient air

temperatures.

ON THE VEHICLE

On the vehicle, ambient air tem

perature will be the temperature of

the engine compartment air. To meas

ure the air temperature, first clip the

voltage regulation setting thermom

eter (T56L-10505-A) onto the regu

lator cover (Fig. 20). The voltage

regulation setting thermometer
T56L-

10505-A has two voltape scales, one

for the 12 volt standard regulator

and the other for the 6 volt standard

regulator.

Run the engine to stabilize the reg

ulator. The engine fan will cause the

air in the engine compartment to cir

culate past the regulator until the reg

ulator has stabilized at the ambient

air temperature. After the regulator

and thermometer have stabilized, the

thermometer will show the voltage

setting at which the regulator should

be operating.

ON THE TEST BENCH

When the regulator is mounted on

a regulator test bench, the ambient

air temperature will be the room

temperature. Clip the thermometer

T56L-10505-A onto the regulator

cover. Mount a small fan on the reg
ulator test bench about 12 to 15

inches from the regulator. Operate

the fan and the regulator to stabilize

the regulator. The fan will provide

sufficient air flow to ensure stabiliza

tion of the regulator at the tempera

ture indicated by the thermometer.

After stabilization, the thermometer

will show the voltage setting at which
the regulator should be operating.

REGULATOR AND CIRCUIT TESTS

Instruments and equipment for

making the tests are listed below:

0-50 J Ammeter

0_25 | Voltmeter

50 Ohm Field Rheostat

(2 amp. rating)

Carbon Pile Rheostat

(heavy duty)

Assorted connectingwires equipped

with suitable connectors.
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TO MAXIMUM .

RESISTANCE

CONNECT ONE

CARBON PILE LEAD

TO GROUND

CARBON PILE RHEOSTAT

SET

CARBON PILE

AMMETER VOLTMETER

CONNECT

NEGATIVE AMMETER LEAD

TO 1 Vi OHM RESISTOR

J CONNECT

POSITIVE

VOLTMETER LEAD

TO ARMATURE

TERMINAL

BATTERY

REMOVE BATTERY LEAD

FROM REGULATOR

REMOVE LEAD FROM FIELD TERMINAL ON

REGULATOR AND CONNECT FIELD

RHEOSTAT CLIPS TO LEAD AND TERMINAL TO GENERATOR ARMATURE

5025-A

FIG. 22Regulator Test Connections

NEG.

LEAD

V//-VI T_ I ~ I
VOLT

METER "=

DLTMETER @ G

7L

BATTERY

REGULATOR

TO OTHER

CIRCUITS 5026-A

FIG. 23Regulator External Circuit TestSchematic

GENERATOR

NEGATIVE LEAD

5027-A

FIG. 24Regulator External Circuit Test Connections

Special generator -regulator test

benches incorporate the above equip

ment in one unit. When such com

bined equipment is used, be sure to

follow the instructions of the manu

facturer.

The four tests presented here are

outlined for on-the-vehicle operation

and should be conducted in the se

quence indicated. Be sure that the

regulator is at
"normal"

operating

temperature (equivalent to the tem

perature after 30 minutes of opera

tion on the vehicle with 10 ampere

load). Connect the test equipment as

shown in Figs. 21 and 22.

CAUTION: Always be careful

when making any test connections to

the regulator, so as not to short the

battery lead or terminal to the regu

lator field terminal. To do so will

burn the regulator contacts. It is rec

ommended that a battery cable be

disconnected while making these con

nections.

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, indi

cated by the voltmeter, will increase

until the cut out closes. The cut out

closing will be indicated by a rise of

the ammeter needle and a
"dip"

of

the voltmeter needle. The maximum

voltage at the time the voltmeter

needle dips or drops back will be the

closing voltage of the cut out relay.

This operation should be repeated to

accurately determine the closing volt

age of the cut out.

VOLTAGE LIMIT 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 LIMIT TEST

Connect the carbon pile rheostat

across the l'/i-ohm resistor, (connec

tion marked Figs. 21 and 22).

With the engine speed at 1500 rpm,

slowly decrease the resistance of the

rheostat until the voltmeter reading
drops to 13 volts. The ammeter will

indicate the setting of the current

limiter.

Remove all test leads except the

voltmeter leads. Install the
"BAT,"

and
"FIELD,"

leads on the regulator
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ADJUSTING ARM

TO INCREASE

VOLTAGE

TO DECREASE

VOLTAGE

3V

FIG. 25Cut-in Voltage Adjustment

ADJUSTING ARM

VOLTAGE

5030-A

5028-A

FIG. 26Voltage Limit Adjustment

ADJUSTING ARM

TO DECREASE

CURRENT

5031 -A

rib. 27Current Limit Adjustment

terminals. 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 30 amperes.

Connect the test equipment as shown

in Figs. 23 and 24 to measure volt

age 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 positive battery
post (Figs. 23 and 24, 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
"ARM"

terminal of the

regulator (connections marked ).

The voltage drop should be less than

0.2 volt. Connect the lead to the
"BAT"

terminal of the regulator

(connections marked ). The volt

age reading should be less than 0.4

volt. If both these readings are within

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 Figs. 23 and

24 (connections marked ). The

voltage reading should be less than

0.1 volt.

REGULATOR ELECTRICAL

ADJUSTMENT

Final adjustment of the regulator

must be checked with the regulator

at normal operating temperature. For

any of the adjustments given below,
remove the cover by removing the

two cover screws. After the adjust

ments have been made, recheck the

settings with the cover in place.

ADJUST CUT-IN VOLTAGE

The cut-in voltage is increased by
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bending the adjusting arm upward,

or decreased by bending it down

ward (Fig. 25).

ADJUST VOLTAGE UMIT

Make a regulator voltage setting

test with the cover on. If the regula

tor voltage is not within the limits as

shown in the table, for the ambient

temperature involved, compute the

difference as a positive or negative

correction. Remove the regulator

cover and make a new regulator volt

age limit test. Adjust the new setting

either up or down by the amount of

the correction just computed. If the

voltage is less than that specified, in

crease the spring tension by bending

the adjusting arm upward (Fig. 26).

To decrease the voltage, bend the ad

justing arm downward. Check the

voltage setting with the regulator

cover replaced.

ADJUST CURRENT LIMIT

If the current limit on the regula

tor is less than that specified, increase

the spring tension by bending the

adjusting arm upward (Fig. 27). To

decrease the current limit, bend the

adjusting arm downward. Install the

cover.

REGULATOR REPLACEMENT

Disconnect the battery ground

cable. Disconnect the
"ARM"

"FIELD,"

and
"BAT"

leads at the

regulator terminals. Remove the

mounting screws and the regulator.

Always disconnect a battery cable

when working on the regulator to

prevent an accidental short circuit of

the
"BAT"

lead to the ground.

To install the regulator, replace it

in position and install the mounting

screws. Mount the ground wire ter

minal under the mounting screw

closest to the
"ARM"

terminal. Con

nect the
"ARM," "FIELD,"

and

"BAT"

regulator terminals. Connect

the battery ground cable.

BATTERY

The primary function of the stor

age battery in the generating system

is, as its name implies, to store

energy for starting the engine and to

operate electrical units when the gen

erator is not delivering sufficient

output.

A cutaway view of the 12-volt bat

tery (Fig. 28) illustrates the internal

construction.

BATTERY TESTS AND

CONCLUSIONS

Tests are made on a battery to de

termine the state of charge and also

the condition. The ultimate result of

these tests is to show that the battery
is good, needs recharging, or must

be replaced.

If a battery in a vehicle is low in

charge, good service demands that

the reason for this condition be

found. It may be necessary to follow

trouble shooting procedures to locate

the cause of the trouble.

Equipment required to make the

various battery tests include:

0-20 voltmeter

Hydrometer or meter type charge

tester

CELL CONNECTOR VENT PLUG

COVERS

SEALING

COMPOUND

POST

STRAP

CONTAINER

ELEMENT
RESTS'"

^^mWJ I SEPARATORS

SEDIMENT SPACE POSITIVE PLATE

5032-A

FIG. 28Battery Construction Details

BATTERY CAPACITY TEST

ADJUST RESISTANCE UNTIL AMMETER READS 3 TIMES

AMPERE-HOUR RATING OF BATTERY

HOLD FOR 15 SECONDS AND NOTE VOLTAGE

VOLTAGE OVER 9.25 VOLTAGE LESS THAN 9.25

CHECK SPECIFIC GRAVITY

CHARGE BATTERY IF LOW

OTHERWISE BATTERY IS O.K.

FAST CHARGE FOR 3 MINUTES

TEST INDIVIDUAL CELL

VOLTAGE WHILE CHARGING

AT 30 AMPERES

CELL VOLTAGE EVEN

WITHIN 0.1 VOLT

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

|CHARGE BATTERY|

TOTAL VOLTAGE

MORE THAN 15.5

BATTERY SULPHATEDSLOW

CHARGE MAY SALVAGE

TEST AGAIN AFTER CHARGE
5033-A

FIG. 29Battery Capacity Test Outl ine
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Fast charger

High discharge tester

Some battery test equipment com

bines the necessary instruments and

controls in a single unit. Be sure to

follow the directions of the manu

facturer when using such combined

equipment.

WARNING: Hydrogen and oxy

gen gases are produced in the course

of normal battery operation. Flames

or sparks can cause this gas mixture

to explode if they are brought near

the vent openings of the battery. The

sulphuric acid in the battery electro

lyte can cause a serious burn if

spilled on the skin or spattered in the

eyes. It should be flushed away im

mediately with large quantities of

clear water.

BEFORE CHARGE TESTS

Much can be learned about the

condition of a battery, even though

the battery is only partially charged.

Generally, a capacity test made on a

battery having less than a full charge

will indicate a combination of charge

and condition and will thus be incon

clusive. However, under certain con

ditions, a capactiy test on a partially

charged battery will indicate that a

battery is in good condition and only

needs to be charged. The following

battery capacity test will indicate

these conditions.

BATTERY CAPACITY TEST

A battery capacity test is made by

causing current to flow from the bat

tery at a rate according to the size

of the battery, and measuring the

terminal voltage at the battery under

load. A high-rate discharge tester in

conjunction with a voltmeter is used

for this purpose. Figure 29 shows

the entire Battery Capaciy Test in

outline form. If the battery solution

is not within 60F. to 100F., let it

stand until warm before making this

test.

Add water if necessary to bring the

battery solution to the proper level.

Connect the high-rate discharge tester

and the appropriate voltmeter to the

battery terminals. Adjust the dis

charge tester to draw three times the

ampere hour rating of the battery.

After 15 seconds and with the bat

tery still under load, read the battery

terminal voltage. The voltmeter clips

must contact the battery posts and

not the high rate discharge tester

clips. Unless this is done the actual

battery terminal voltage will not be

indicated.

If the terminal voltage in 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 recently added,

and recharge if necessary.

If the terminal voltage is below

9.25 volts, make a test charge on the

battery. When making a capacity test

in areas where consistent zero tem

peratures occur, the terminal test

limit voltage should be increased

from 9.25 volts to 9.65 volts.

Battery Test Charge. The condi

tion of a discharged battery may be

tested by passing current through it.

Connect a fast charger to the battery
and charge the battery for 3 minutes

at a rate of 30 amperes.

After 3 minutes of fast charge, and

with the fast charger still operating,

test the individual cell voltages of

the battery.

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 sill operating).

If the total battery voltage is now

under 15.5 volts, the battery is satis

factory and may be safely fast

charged (see Table 2). Always fol

low 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, and follow

the instructions under "After Charge
Tests."

BATTERY CHARGE TESTS

Battery charge may be tested by

measuring the battery electrolyte

solution specific gravity (hydrometer)

or by measuring the voltage of the

battery cells on open circuit (no cur

rent flow) with a battery charge tester

(open circuit voltage tester).

Hydrometer. The hydrometer can

be used only when there is sufficient

electrolyte above the battery plates to

fill the hydrometer tube. Do not take

hydrometer readings immediately
after refilling a battery with distilled

water.

Remove the battery filler plugs.

Draw electrolyte in and force it out

of the hydrometer barrel several

times to bring the temperature of the

hydrometer float to that of the elec

trolyte, then draw in just enough elec

trolyte to lift the float. Read the

specific gravity on the float scale. A

specific gravity of 1.275-1.285 indi

cates a fully charged battery,
1.230-

1.240 indicates approximately 60%

charge. Most hydrometers have a

thermometer incorporated in them so

that compensation may be made for

temperature, in order to make more

accurate readings. If the specific

gravity varies more than 0.025 be

tween cells, replace the battery. Some

warm climate areas supply batteries

with electrolyte of 1.260 specific grav

ity. This type of battery is fully

charged at 1.260 specific gravity and

is plainly marked to indicate the

lower specific gravity.

Battery Charge Tester. The battery

charge tester provides a clean, con

venient, and rapid means of testing a

battery state of charge. A sensitive

voltmeter measures the open circuit

voltage of each cell and indicates the

charge in the battery on the volt

meter scales.

It eliminates the removal of bat

tery electrolyte from the battery (as

compared to the hydrometer check)

preventing acid burns on the opera

tor, clothes, and car finish. In many

cases, it is impossible to test the bat

tery with the hydrometer because the

electrolyte is below the plates and

cannot be drawn out of the cell. The

battery charge tester tests the state

of charge of a battery by measuring

the voltage of the battery cells on

open circuit (no current flow). It con

sists of an accurate, expanded-scale

voltmeter equipped with test prods

which are contacted to the terminals

of each cell. The scale of the meter

shows cell voltage from 1 .9 volts to

2.3 volts in 1/100 volt divisions.

To make the battery test, contact

the meter prods to the proper cell

terminals (red to positive, black to

negative) as shown in Fig. 30, and

observe the reading on the meter

scales.

When testing a battery which has

been charged just previous to the

test, "surface
charge"

in the battery
will give a false reading. To remove

"surface
charge,"

turn on the head

lights of the vehicle for the length of

time indicated on the meter, then

turn off the headlights and read the

state of charge of the battery.

CAUTION: A 12-volt battery can

be more easily discharged to the point

where it will freeze during cold

weather, than a standard 6-volt bat

tery. A 12-volt battery discharged to

the point where it will easily freeze

will still crank the engine.
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AFTER CHARGE TESTS

After charge tests must be made to

check apparently sulphated batteries

that have been put on continued slow

charge to try to make them service

able. When the battery is fully
charged (check with a hydrometer or

battery charge tester) make a capac

ity test, as in "Before Charge
Tests."

If the terminal voltage is 9.25 volts

or above, place the battery back in

service. If the terminal voltage is

below 9.25 volts, replace the battery.

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.

Wash all dirt from the battery, and

clean the battery terminals before

placing it on charge. Do not allow

dirt to enter the cells.

Bring the electrolyte to the correct

level in the cells. If the battery is ex

tremely cold, allow it to warm up

before adding water as the level will

rise due to expansion in the cell

chamber.

FAST CHARGING

As most fast charges are slightly

different from each other, follow the

instructions for your particular equip

ment when connecting the unit to

the battery.

Make a gravity test first, using

either a hydrometer or a battery
charge tester. Then fast charge at

about 30 to 40 amperes maximum for

the length of time shown in Table 2

corresponding to the specific gravity

measured. Always follow a fast

TABLE 2-Allowable Fast

Charge Time

Specific Fast Charge

Gravity Up To

1.150 or less . . 1 hour

1.150 to 1.175 Va hour

1.175 to 1.200 Vi hour

1.200 to 1.225

Above 1.225. . Slow Charge Only

charge with sufficient slow-charging

to bring the battery to a full charge.

SLOW CHARGING

When a fast charger is used for

slow charging, always follow the man

ufacturer's instructions so as not to

damage the charger.
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1 Trouble Shooting 9-19

2 Starter and Circuit 9-21

3 Starter Drive 9-27

The function of the starting system

is to crank the engine at a high

enough speed to permit it to start.

The system includes the starter motor

and drive, the battery, a remote con

trol starter switch, and heavy circuit

.BATTERY,
L- TO

STARTER SWITCH

(ON IGNITION

SWITCH)

TO OTHER CIRCUITS

STARTER RELAY

TO IGNITION

COIL

TO BATTERY TERMINAL ON HEADLIGHT SWITCH

Mb. 1Starting Circuit Schematic

STARTER

innrH

5036-B

BATTERY

r

wiring.

A schematic diagram of the start-

TO OTHER CIRCUITS

STARTER RELAY

STARTER

STARTER SWITCH

(ON IGNITION

SWITCH)

^W

TO BATTERY

TERMINAL ON

HEADLIGHT

SWITCH

TO IGNITION

COIL

STARTER NEUTRAL SWITCH CLOSED ONLY

WHEN SELECTOR IS IN
"N" OR"P"

POSITION

5037-C

rib. LAutomatic Transmission Starting Circuit

RELAY DOES

NOT CLICK

9 TEST AND RECHARGE

OR REPLACE BATTERY

O CHECK STARTER RELAY

RELAY CLICKS

CHECK IGNITION SWITCH

AND STARTER RELAY AND

INSPECT WIRING. REPAIR

OR REPLACE.

?
TROUBLE OVER

STARTER

SPINS

CHECK STARTER DRIVE O

TROUBLE OVER

CONNECT JUMPER ACROSS

STARTER RELAY

ENGINE DOES

NOT CRANK

ENGINE

CRANKS

CHECK CONNECTIONS AND CABLES,

CHECK FOR LOCKED STARTER-DRIVE

OR HYDROSTATIC LOCK.

REPAIR OR REPLACE.

f REPLACE

RELAY

TROUBLE OVER

TROUBLE OVER
5038-B

FIG. 3-Engine Will Not Crank-"Road
Map"

VOLTAGE DROP

NORMAL

# TEST STARTER

UNDER LOAD

TEST STARTER

AT NO LOAD

CRANKING CURRENT

HIGH AND NO LOAD

CURRENT NORMAL

f TEST AND RECHARGE

OR REPLACE BATTERY

CHECK EXTERNAL CIRCUIT

VOLTAGE DROP

VOLTAGE DROP

EXCESSIVE

CLEAN AND TIGHTEN

CONNECTIONS,
REPLACE CABLES OR

RELAY, IF NECESSARY

ENGINE FRICTION

EXCESSIVE

DETERMINE CAUSE

AND REPAIR

TROUBLE OVER

CRANKING CURRENT

LOW, OR NO

LOAD CURRENT

HIGH OR LOW

*
TROUBLE OVER

REPAIR OR

REPLACE STARTER

TROUBLE OVER 5040-B

FIG. 4Engine Cranks Slowly"Road
Map"
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ing circuit, shown in Fig. 1, illus

trates the internal connections of the

starting system units.

Thunderbirds equipped with an

automatic transmission have a lock

out switch, in the starter control cir

cuit (Fig. 2), which prevents opera

tion of the starter if the selector lever

is not in the N (neutral) or P (park)

position.

In most cases of starting difficulty,

the trouble may be divided into three

symptoms: the engine will crank but

will not start; the engine cranks

slowly; and the engine will not crank.

Figures 3 and 4 show the "road
maps"

which illustrate the trouble

shooting procedures in outline form.

TROUBLE SHOOTING

If the engine cranks but will not

start, the trouble is in the engine (fuel,

ignition, engine parts) and not in the

starting system. If the engine will not

crank even with a booster battery
connected, engine parts may be seized

or the starter may be faulty. If the

engine cranks but cannot be started

with a booster battery connected, at

tempt to start it by pushing the vehi

cle. If it still will not start, push or

tow the vehicle to the shop for a com

plete diagnosis.

CAUTION: Do not push or tow

a vehicle equipped with an automatic

transmission for more than 12 miles,

without raising the rear wheels off

the ground, or disconnecting the

driveshaft.

TO OTHER CIRCUITS HEAVY JUMPER WIRE

^STARTER

BATTERY

TERMINAL ON

HEADLIGHT SWITCH

TO IGNITION

COIL

'STARTER SWITCH

(ON IGNITION SWITCH) 5039-B

FIG. 5Starting Circuit Test

STARTER TROUBLE SHOOTING

ENGINE WILL NOT

CRANK WHEN IGNITION

SWITCH IS OPERATED

This symptom may be caused by

any one of the following:

The battery may be discharged.

The ignition switch or starter may

be inoperative. The circuit may be

open or contain high resistance.

Water may have leaked into the cyl

inders causing a hydrostatic lock. The

starter drive may be locked. The

starter itself may be faulty or inoper
ative. The engine may be seized. Fig
ure 3 illustrates the "road

map"

for

the symptoms.

TEST BATTERY

Test the state of charge of the bat

tery, and follow the procedure that

applies.

BATTERY DISCHARGED

Make a "Battery Capacity
Test."

If the battery tests as having good

capacity, recharge the battery. 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

If the battery is charged, operate

the starter to crank the engine. If the

engine will not crank and the relay

does not click, see "Relay Does Not
Click."

If the relay clicks, see "Re

lay
Clicks."

If the starter motor spins

but will not crank the engine, see

"Starter Spins But Does Not Crank
Engine."

On the following two

checks, disconnect and ground the

high tension lead from the spark coil

so that the engine cannot start:

RELAY DOES NOT CLICK

Connect a jumper from the battery
terminal of the relay to the ignition

switch terminal of the relay, Fig. 5,
connection marked . If the engine

does not crank, the starter relay is

probably at fault. If the engine cranks,

connect a jumper from the battery
terminal on the lighting switch to the

(ST) starter relay terminal of the igni

tion switch, Fig. 5, connection marked

. If the engine does not crank, the

wire connecting the starter relay to

the ignition switch, or the wiring con

necting the battery to the lighting
switch is defective. If the engine

cranks, connect the jumper between

the lighting switch battery terminal

and the
"AM"

or
"BAT"

terminal of

(CONTINUED ON NEXT PAGE)
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STARTER TROUBLE SHOOTING (Cont.)

ENGINE WILL NOT CRANK

WHEN IGNITION SWITCH

IS OPERATED (Cont.)

the ignition switch, Fig. 5, connection

marked . If the engine does not

crank when the ignition switch is

operated, the ignition switch is at

fault. Replace the switch. If the en

gine cranks when the ignition switch

is operated, the wire connecting the

ignition switch to the battery termi

nal on the lighting switch is at fault.

Replace the wire.

RELAY CLICKS

If the relay clicks when the ignition

switch is operated, connect a heavy
jumper from the relay battery termi

nal to the relay starter motor termi

nal, Fig. 5, connection marked . If

the engine cranks, replace the relay.

If the engine does not crank, observe

the spark when connecting and dis

connecting the jumper. If there is a

heavy spark, see "Check Engine and

Starter
Drive"

below. If the spark is

weak or if there is no spark at all,

proceed as follows:

Check Cables and Connections. If

the spark at the relay is weak when

the jumper is connected, inspect the

battery starter cables for corrosion

and broken conductors. Check the

ground cable to see if it is broken or

badly corroded. Inspect all cable con

nections. 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 repaired or

replaced.

Check Engine and Starter Drive. If

a heavy spark is obtained when the

jumper wire is connected, remove all

the spark plugs, and attempt 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 cylinder heads

must be removed, and the cause of

internal coolant leakage eliminated.

If the engine will not crank, rock

the vehicle back and forth with the

transmission in high gear, or in case

of an automatic transmission or if

the vehicle cannot be rocked, loosen

the starter mounting bolts to free the

starter pinion. If the starter drive is

locked, remove the starter from the

engine, and examine the starter drive

pinion for burred or worn teeth. Ex

amine the teeth on the flywheel ring

gear for burrs and wear. Replace the

pinion or the flywheel ring gear if

they are worn or damaged.

If the starter drive is not locked,
remove the starter from the engine,

and perform the no-load current test.

The starter should run freely. Com

pare the reading obtained from the

ammeter with the no-load current

draw specification for the starter. If

the current reading and no load speed

are below specifications, the starter

has high resistance and should be re

paired. 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 innhe starter also causes the cur

rent reading to be high. Disassemble

the starter and determine the cause.

Repair if possible, or replace the

starter.

If the no-load current 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 is

worn or dirty and is sticking on the

starter shaft, or is broken.

Remove the starter from the en

gine, and remove the starter drive.

Clean the starter drive parts in kero

sene and wipe dry. Replace worn or

damaged parts as required. Assemble

the starter drive, and mount the

starter on the engine.

CAUTION: Do not use oil to

lubricate the starter drive. It should

work freely when cleaned in kero

sene and wiped dry.

ENGINE CRANKS SLOWLY

Several causes may result in this

symptom; the battery may be low in

charge; there may be excessive re

sistance in the starter circuit; the

starter may be faulty; the engine may

have excessive friction.

Figure 4 shows the "road
map"

for

this symptom.

TEST BATTERY

Test the state of charge of the bat

tery. If the battery is low in charge

(CONTINUED ON NEXT PAGE)
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STARTER TROUBLE SHOOTING (Cont.)

ENGINE CRANKS

SLOWLY (Cont.)

follow "Battery
Discharged."

If the

battery is fully charged, check the

external circuit voltage drop.

BATTERY DISCHARGED

Make a "Battery Capacity
Test."

If the battery tests good, recharge the

battery, and check the starter relay

for possible internal shorts to ground

that may have caused the battery to

discharge. If the battery does not test

good, make a "Battery Test
Charge."

Replace the battery if the test indi

cates it to be worn out or under

capacity.

CHECK EXTERNAL CIRCUIT

VOLTAGE DROP

If the battery is charged, test the

external circuit voltage drop. If the

voltage drop is excessive, follow

"Voltage Drop
Excessive."

If the volt

age drop is normal, follow "Voltage

Drop
Normal."

VOLTAGE DROP (RESISTANCE)

EXCESSIVE

If the voltage drop (resistance) is

greater than that specified, locate the

exact part of the circuit with the ex

cessive resistance.

If the resistance is in the battery-

to-starter-relay-cable, clean and

tighten the cable connections. Re

check the voltage drop. If it is still

excessive, replace the cable. If the

resistance of the starter relay contacts

is excessive, replace the starter relay.

If the resistance is in the starter

relay-to-starter-motor cable, clean

and tighten the cable connections. Re

check the voltage drop. If it is exces

sive, replace the cable.

If the resistance is in the battery-

to-ground cable, clean and tighten the

cable connections. Recheck the volt

age drop. If it is still excessive, re

place 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 current draw is normal

or excessive, see "Cranking Current

Normal or
High"

below. If the starter

current is low (normal 155-199 am

peres), proceed as follows:

Cranking Current Low. Remove

the starter from the engine, and dis

assemble it. Determine the cause of

the trouble, and correct it if possible.

If the trouble can not be corrected,

replace the faulty part, assemble the

starter, and mount it on the engine.

Cranking Current Normal or High.

Test the starter current draw at no-

load. If the current draw is above

or below specifications, remove the

starter from the engine and disas

semble it. Determine the cause of the

trouble, and correct it if possible. If

the trouble can not be corrected, re

place the faulty part, assemble the

starter, and mount it on the engine.

If the current draw at no load is

normal, the starter is OK. The en

gine has excessive friction, and the

cause must be determined. Repair or

replace faulty parts.

STARTER AND CIRCUIT

Heavy cables, connectors, and

switches are used in the starting sys

tem because of the high current re

quired by the starter while it is crank

ing the engine. The amount of resist

ance in the starting circuit must be

kept to an absolute minimum to pro

vide maximum current for starter

operation. Loose connections, cor

roded relay contacts, and partially

broken cables will result in slower

than normal cranking speed, and may

even prevent the starter from crank

ing the engine.

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 mounted

on the instrument panel. The return

circuit is through the starter hous

ing, engine block, and battery ground

cable to the battery.

Figure 6 shows the starter mounted

on an engine equipped with auto

matic transmission.

STARTER AND CIRCUIT TESTS

Five different tests of the starter

and its circuit are described. Arrange

ment of these tests is not intended to

indicate an order of procedure. The

selection of the test to be made is

controlled by the circumstances en

countered, usually as a result of ana

lyzing troubles as covered in trouble

Voltmeter

Ammeter

shooting. The following units will be

needed to perform the test proce

dures:

0-1 \
0-20 \
0-50 \
0-300 \
Carbon pile rheostat (heavy duty)
Assorted connecting wires and

jumper wires equipped with suit

able connectors.

STARTER LOAD TEST

When this test is performed in con

junction with the "Starter No-Load
Test,"

it will determine if the starter

is faulty or if the engine has exces

sive friction.
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CARBON PILE RHEOSTAT

AMMETER

POSITIVE LEAD

OTHER CIRCUITS

STARTER RELAY

^STARTER

rooo ooo i

STARTER SWITCH

(ON IGNITION

SWITCH)

TO IGNITION

COIL

TO BATTERY TERMINAL ON HEADLIGHT SWITCH

rib. 7Starter Load Test Schematic

5043-B

FIG. 6Starter Mounti ng

CARBON PILE

RHEOSTAT AMMETER

"*

AMPERES

NEG. 0
LEAD

- +

VOLTMETER

y
VOLTS

0

POSITIVE LEAD

.BATTERY

rf-

STARTER SWITCH

(ON IGNITION

SWITCH)

NEGATIVE LEAD

TO OTHER CIRCUITS

" '"" ~

~^^STARTER

RTERf 500
*
000

>.

RELAY

TO IGNITION

COIL

TO BATTERY TERMINAL ON HEADLIGHT SWITCH

FIG. 9Starter No-Load TestSchematic

5045-B

FIG. 8Starter Load TestPictorial

Connect the test equipment as

shown in Figs. 7 or 8. Be sure that

no current is flowing through the am

meter and carbon pile rheostat por

tion of the circuit (rheostat at maxi

mum resistance). Crank the engine

with the ignition OFF, and determine

the exact reading on the voltmeter.

This test is accomplished by discon

necting and grounding the high ten

sion lead from the spark coil, and by

connecting a jumper from the battery
terminal of the starter relay to the

ignition switch terminal of the relay.

Stop cranking the engine, and re

duce the resistance of the carbon pile

until the voltmeter indicates the same

reading as that obtained while the

starter cranked the engine. The am-

5044-A

meter will indicate the starter current

draw under load. This reading should

be a maximum of 190 amperes with

the engine at normal operating tem

perature.

STARTER NO-LOAD TEST

This test will uncover 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. To test the starter, the

engine must be running at idle speed

to prevent the starter drive from en

gaging the flywheel. With the engine

idling, make the ammeter connections

as shown in Figs. 9 or 10. The no-

load current draw on the ammeter

should be 80 amperes maximum.

On Test Bench. Connect the starter

to a battery with an ammeter in the

circuit as shown in Fig. 11. The

starter will run at no-load, and the

current draw indicated on the am

meter should be 80 amperes maxi

mum.

ARMATURE AND FIELD OPEN

CIRCUIT TESTTEST BENCH ONLY

An open circuit armature may

sometimes be detected by examining
the commutator for evidence of burn

ing. The spot burned on the commu

tator is caused by an arc formed

every time the commutator segment

connected to the open-circuit winding

passes under a brush.

An open circuit test of the field can

be made on the test bench by connect

ing a voltmeter and battery as shown

in Fig. 12. Since the starter has three

field windings, it will be necessary to

check each of the windings sepa

rately. If no voltmeter reading is ob

tained, the coil is open.
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AMMETER

AMPERES

POSITIVE LEAD NEGATIVE LEAD

POSITIVE LEAD

NEGATIVE LEAD

TO COIL

5046-A

FIG. 10-Starter No-Load Test-Pictorial

CONNECT TO ONE

FIELD BRUSH AT A TIME,
AND THEN TO FRAME

5048-B

FIG. 12-Open Circuit Test of Field

ARMATURE AND FIELD GROUNDED

CIRCUIT TESTTEST BENCH ONLY

This test will determine if the wind

ing insulation has failed, permitting a

conductor to touch the frame or

armature core.

To determine if the armature wind

ings are grounded, make the connec

tions as shown in Fig. 13. If the volt

meter indicates any voltage, the wind

ings are grounded.

Grounded field windings can be

detected by making the connections

as shown in Fig. 14. 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

STARTER

5047-B

FIG. 11Starter No-Load TestOn Test Bench

JUMPER LEAD

5049-A

rib. 13Grounded Circuit Armature Test

DISCONNECT

SHUNT-FIELD

GROUND LEAD

POSITIVE

VOLTMETER

LEAD

5050-B

FIG. 14-Grounded Circuit Test of Field
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NEGATIVE

LEAD

POSITIVE LEAD NEGATIVE LEAD

POSITIVE LEAD

STARTER SWITCH (ON IGNITION SWITCH)

TO BATTERY TERMINAL ON HEADLIGHT SWITCH 505 1-B

rib. 15Starter Circuit TestSchematic

BATTERY
5052-A

FIG. 16Starter Circuit TestPictorial

results of this test. Make the test con

nections as shown in Fig. 15 or 16.

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 bat

tery terminal of the starter relay to

the ignition switch terminal of the

relay.

The voltage drop in the circuit will

be indicated by the voltmeter. Maxi

mum allowable voltage drop should

be:

Connections marked . . .0.5 volt

Connections marked . . .0.1 volt

Connections marked . . .0.3 volt

Connections marked . . .0.1 volt

STARTER REPAIR

In many cases it will not be neces

sary to completely disassemble the

starter to accomplish repair or re

placement of certain parts. Para

graphs "Armature
Replacement,"

"Commutator
Turning,"

and "Brush
Replacement,"

below, are procedures

which eliminate the steps in disassem

bly that do not apply to these particu

lar operations.

REMOVAL AND INSTALLATION

Disconnect the starter cable at the

starter terminal, remove the clutch

housing to starter screws, then re

move the starter assembly. It may be

necessary to tilt the starter slightly

to clear the starter drive around the

flywheel.

When installing the starter, assem

ble the motor to the engine. Install the

clutch housing to starter screws. Snug
all bolts, then tighten to 15 to 20 foot

pounds, tightening the middle bolt

first. On a vehicle equipped with an

automatic transmission, the auto

matic transmission dipstick tube

bracket is mounted under the starter

side mounting bolt.

Make certain that the rubber seal

is properly positioned before mount

ing the starter. If trouble is encoun

tered in keeping the seal in position,

apply rubber cement to both the seal

and the engine block to hold the seal

in position while mounting the starter.

COMPLETE DISASSEMBLY

Use the following procedure when

it becomes necessary to completely

overhaul the starter. Figure 17 illus

trates the starter completely disas

sembled.

Disassembly

1. Remove the starter drive,
through bolts, and rear end plate (Fig.

1 7). Be sure to remove all burrs from

the shaft to prevent scoring the rear

end plate bushing.

2. Remove the armature and re

move the cover band.

3. Remove the brushes from their

holders, and remove the brush end

plate.

4. Unscrew the ground brush

screws, and remove the ground

brushes.

5. Unscrew the three field-pole-

shoe screws as shown in Fig. 18. The

arbor press prevents the wrench from

slipping out of the screw.

6. Unsolder the field coil leads

from the terminal screw, and remove

the pole shoes and field coils from

the frame.

7. Remove the nut and washers

from the terminal and remove the

terminal. Remove any excess solder

from the terminal slot. Use a 300-

watt soldering iron for soldering op

erations on the starter terminal.

Cleaning and Inspection

1. Wipe the field coils, armature,

and armature shaft with a clean cloth.

Wash all other parts in solvent and

dry the parts.

2. Inspect the armature windings

for broken or burned insulation and

unsoldered connections.

3. Check the armature for open

circuits and grounds.

4. Check the commutator for run

out (Fig. 19). Inspect the armature

shaft and the two bearings for scor

ing and excessive wear.

5. Check the brush holders for

broken springs and the insulated

brush holders for shorts to ground.

6. Check the brush spring tension.

It should be 48-56 ounces. Replace

the springs if the tension is not within

limits.

7. Inspect the field coils for burned

or broken insulation. Check the field

brush solder connections and lead

insulation.

Assembly

1. Install the terminal screw with

insulator washers and terminal nut.

Be sure to position the slot in the

screw parallel to the frame end sur

face.

2. Position the series field coils

with the leads in the terminal screw

slot, and the shunt coil as shown in

Fig. 20.

3. Install the field pole shoes and

screws. As the pole shoe screws are

tightened, strike the frame several

sharp blows with a soft-faced ham

mer to seat and align the pole shoes.
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BRUSH SPRING SHUNT COIL

BRUSH END PLATE

GROUND BRUSH SCREW POLE SHOE SCREWS

FRAME

COVER BAND

DOWEL

FIELD COILS

REAR END PLATE

5053-A

FIG. 17Starter MotorDisassembled

USE ARBOR PRESS TO HOLD

TOOL IN SCREW SOCKET
Dial Indicator

ROTATE ARMATURE SHAFTS

ON BEARING SURFACES

Wrench

"V"

Block

"V Blocks

Mb. 19Commutator Runout Check

5255-A

BE SURE TO SEAT DRIVE

HEAD IN SCREW SOCKET

FIG. 18Pole Shoe Screw Removal

4. Solder all leads using rosin core

solder.

5. Position the shunt coil ground

lug under the ground brush terminal

farthest from the starter terminal

(Fig. 20). The other shunt coil lead

is soldered to the series field coil lead

farthest from the starter terminal.

6. Install the screws that connect

5054-A

the ground brushes to the starter

frame.

7. Install the brush end plate mak

ing sure that the brush-plate boss is

located in the slot in the starter

frame.

CAUTION: Do not pinch the

brush leads between the end plate

and the frame.

8. Place a thrust washer on each

end of the shaft, slide the armature in

place, and install the rear end plate

with the end plate dowel located in

the starter frame slot.

9. Install the through bolts.

10. Install the brushes in their

holders being sure to center the

brush springs on the brushes.

11. Place the cover band on the

starter, and tighten the clamp screw.

12. Install the starter drive.

ARMATURE REPLACEMENT

Remove the starter drive, through
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SHUNT COIL

FIELD COILS

ADJUST CLAMP SCREW

FOR SNUG FIT WHILE TURNING

CUT ONLY ENOUGH STOCK

TO CLEAN UP COMMUTATOR

TIGHTEN COLLET

ON ARMATURE SHAFT

FIELD COIL

BRUSHES

FIG. 20Field Coil Assembly

Use Sandpaper Only.

Cut Slightly Wider Than Brush

Soft Jaws

GROUND BRUSHES

5256-A

HOLD END PLATE

FROM TURNING

TIGHTEN

SCREWS

Soft Jaws on Vise to Hold Armature
5055-A

rib. 21Starter Commutator Turning

LOCK PIN DETENT LOCK PIN ANCHOR PLATE>^ DRIVE PIN

ANTI-DRIFT PIN

FIG. 23--Foio

5056-A

FIG. 22Starter Brush Seating

bolts, rear end plate, and cover band.

Be sure to remove all burrs from the

shaft to prevent scoring the rear end

plate bushing. Remove the armature.

Before installing the new armature,

pull the brushes from their holders.

Slide in the armature, and install the

rear end plate and through bolts. The

end plate dowel must be aligned with

the slot in the starter frame.

Replace the brushes in their hold

ers, and center the brush springs on

the brushes. Install the starter drive.

COMMUTATOR TURNING

Check the commutator runout as

shown in Fig. 19. If the surface of

the commutator is rough or more

than 0.002 inch out-of-round, turn it

down in a lathe or with a turning tool

(Fig. 21).

Polish the commutator with #00 or

#000 sandpaper to remove all burrs

left by the turning operation. Be sure

that no copper particles remain on

the insulation between the segments.

It is not necessary to undercut the

mica on the starter motor commu

tator.

BRUSH REPLACEMENT

Replace the starter brushes when

they are worn to 5/ie inch in length.

Always install a complete set of new

brushes.

1. Loosen and remove the cover

band.

2. Remove the two through bolts

from the starter frame.

3. Remove the brushes from their

holders.

4. Remove the brush end plate

and the armature rear end plate as

sembly.

5. Unsolder the brush leads from

the field coils.

OVER-RUNNING CLUTCH 5057-B

Thru"

Starter Drive

6. Unscrew the ground brush

terminal screws, and remove the

ground brushes.

7. Clean the carbon and dirt from

the brush endplate. Replace the brush

end plate if the insulation between

the field brush holder and the end

plate is cracked or broken.

8. Make sure that the new brushes

slide freely in the holders. Seat the

new brushes by sanding (Fig. 22).

9. Solder the new field brushes to

the field coils.

10. Position the shunt coil ground

lug under the ground brush terminal

closest to the starter terminal. Con

nect the new ground brushes to the

starter frame with the terminal

screws.

11. Install the brush end plate.

12. Slide the armature rear end

plate assembly in place. Make sure

that the locating boss in the brush end

plate and the dowel in the rear end

plate are located in the slots in the

starter frame.
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PART 9-2 -STARTING SYSTEM 9-27

13. Replace the two through bolts

in the starter end plates.

14. Place the brushes in their hold

ers. Be sure to center the brush

springs on the brushes.

15. Install the cover band and

tighten the clamp screw.

STARTER DRIVE

The starter drive is the "Folo-

Thru"

type shown in Fig. 23. The
"Folo-Thru"

drive is serviced only
as a complete unit, because of the

calibration requirements on the lock

pin and anti-drift pin springs.

REMOVAL AND INSTALLATION

To remove the
"Folo-Thru"

drive,
compress the spring until the end

anchor plate clears the drive pin. Re

move the drive pin. Slide the drive

assembly off the shaft.

To install the drive assembly, line

up the pin hole with the hole in the

shaft. Compress the spring enough

to allow insertion of the drive pin.

Insert the pin. The anchor plate cov

ers up the pin holes and prevents the

pin from coming out.

CLEANING AND INSPECTION

A sticking starter drive can be

cleaned in kerosene. Use a brush to

remove grease and dirt from the

worm threads until all grit is re

moved. Do not oil the starter drive.

It should work freely after cleaning

in kerosene and wiping dry.

CAUTION: The
"Folo-Thru"

drive

has a lock pin which holds the pinion

from rotating when it is in the ex

tended position. Once the pin has

dropped into place, it will not dis

engage unless the starter is mounted

on the car and the engine speed

reaches 310-390 rpm. It cannot be

forced out of position by hand.

Inspect the pinion for burrs and

broken or badly worn teeth. Check

the action of the pinion on the worm

threads. It should slide freely on the

threads. Check the drive spring to

see if it is cracked, broken, or the

end tangs are bent. If any of the

pinion teeth are badly worn, burred

or broken, it will be necessary to re

place the drive.
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PART

9-3
SPECIFICATIONS

GENERATOR

Field

Current

Draw

@12v

(Amp)

Maximum

Commutator

Runout

(In.)

Watts

Eng.

rpm

Charge

Starts

Max. Rate Pulley Brushes

Amp.
Eng.

rpm

Drive

Ratio

Belt

Width

(In.)

Pitch

Dia.

(In.)

No.

Driginal

Length

(In.)

Spring
Tension

(Oz.)

1.5-1.6 0.002 450 625 30 1225 2.00:1 3/8 3.25 2 0.86 32-40

External Circuit Resistance (generator armature terminal to battery positive terminal) 0.7 Volt Maximum @ 30 Amperes.

REGULATOR

Current Rating (Amps) 30

Cut-In Voltage 12.0-12.8

Reverse Current to Open (Amps) 2-9

Voltage Regulation <a. 75F. 14.6-15.4

Current Regulation (Amps) 28-32

VOLTAGE REGULATION SETTING

VERSUS AMBIENT AIR TEMPERATURE

ALLOWABLE BATTERY FAST

CHARGE TIME

(Domestic Only)

Specific

Gravity

Maximum

Fast Charge Time

1.150 or less 1 hour

1.150 to 1.75 Vn hour

1.175 to 1.200 Vi hour

1.200 to 1.225 Vi hour

Above 1.225 Slow Charge Only

Ambient

Temperature

F.

Voltage Regulation Setting (Volts)

25 15.1-15.9

35 15.0-15.8

45 14.9-15.7

55 14.8-15.6

65 14.7-15.5

75 14.6-15.4

85 14.5-15.3

95 14.3-15.1

105 14.2-15.0

115 14.1-14.9

125 13.9-14.7

135 13.8-14.6

145 13.6-14.4

STARTER MOTOR

Normal Engine

Cranking
rpm

Min. Torque @ 5 Volts

Gear

Ratio

No

Load

Amperage

@ 12 v

Current Draw

Under Load

(Amperes)
Ft. Pounds

(Min.)

Amp. Load

(Max.)

150-180 15.5 550 16.2 80 155-190

Starter Commutator Runout (Max.) 0.002 inch.

STARTER BRUSHES

Mfg. Length

(Min.)
(Inches)

Wear

Limit

(Inches)

Brush

Spring Tension

(Ounces)

No.

Used

0.43-0.46 5/l6 48-56 4
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PART

10-1
LIGHTING SYSTEM, HORNS,

AND INSTRUMENTS

Section Page

1 Trouble Shooting 10-2
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TROUBLE SHOOTING

The first step in trouble shooting

is to establish the facts, making the

necessary correction where a fault is

found before proceeding with the

next step.

A quick analysis of the entire elec

trical system to isolate individual cir

cuits causing trouble is made by

determining if current is available

at various points in the main circuit.

These tests are made as follows:

Press the horn button (momentarily).

Operate the starter switch (momen

tarily). Turn the ignition switch on

(15 seconds). Turn the dome light on

(momentarily). Turn on the head

lights (momentarily).

Based on observations made dur

ing the above tests, the following
diagnosis can be made:

If the horns sound, the battery,

horn relay and the battery cables are

probably OK.

If the horns do not sound and if

the starter engages, instruments reg

ister, and the lights light, the trouble

is in the horn circuit. Follow the

symptom "Horns Do Not
Sound."

If the starter engages, and cranks,

the engine, the battery cables, and

starter relay are OK.

If the starter does not engage, but

the horn does sound, the starting sys

tem is at fault.

If the instruments register, the bat

tery, cables, and circuit to the light

ing switch and ignition switch are

probably OK.

If none of the instruments register

and the lights do not light, the trouble

is in the wire running from the starter

relay to the lighting switch. If none

of the instruments register but the

lights light, the trouble is in the igni

tion switch or main feed wire to the

instruments.

If some but not all of the instru

ments register, follow the procedure

that applies for the particular instru

ment.

If the dome light lights, the interior

light fuse and wiring to the dome

lights are OK.

If the headlights light, the battery,

cables, circuit to the overload circuit

breaker, and the circuit breaker (part

of lighting switch) are OK.

If the headlights do not light, the

battery cable is loose, the main feed

wire is disconnected at the switch or

is broken, the headlight beam control

switch or the headlight switch is de

fective, or the headlights are burned

out.

LIGHT TROUBLE SHOOTING

ALL HEADLIGHTS

DO NOT LIGHT

If all the headlights do not light, the are out in both high and low beam,
overload circuit breaker may be op-

the trouble is probably in the beam

erating as a result of a grounded wire control switch, or the wire supplying
in the headlight circuit, all lights are the switch) or both lights are burned
burned out, or there is a broken wire.

out

Set the headlight switch to the head-
n M, Q

,.
.,b Connect a jumper from the posi-

hght position. Observe the reaction . . , . ., , .
,,

. , , ,
.

, , ,
tive battery terminal to the headlight

as you switch from high to low beam
,

.
, ,

-

c

.

, ,. , . .
, supply wire at the left fender apron

with the beam control switch.
.,?,.,,

terminals (high beam: green-black

If the lights light only when the
, , , , , , , ,

. . :,, band, low beam: red-black band)
beam control switch is in the upper

,

'

,. ,

, .. . , ,
., after first disconnecting the wire. If

beam position, the trouble is in the
6

lower beam circuit from the beam
the headlights now light, there is an

control switch to the headlights. If
Pen or grounded circuit from the

the lights light only when the beam terminals to the lighting switch. Re-

control switch is in the lower beam pair or replace parts as required. If

position, the trouble is in the high the headlights do not light they are

beam circuit from the beam control probably both burned out. Check by

switch to the headlights. If the lights replacing with new headlights.

(CONTINUED ON NEXT PAGE)
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PART 10-1 -LIGHTING SYSTEM, HORNS, AND INSTRUMENTS 10 3

LIGHT TROUBLE SHOOTING (Cont.)

INDIVIDUAL LIGHTS

DO NOT LIGHT

When one or several lights do not the bulb, with a voltmeter. If voltage

light and other lights do, the fault is available, replace the bulb or any

usua!!y is in the bulb itself. If the bulb wiring that runs from that point to

is readily accessible, replace the bulb. the bulb. If no voltage is available,

If the bulb is in an inaccessible posi- an open or grounded circuit exists

tion, make the following test: between the point that was checked

Turn the lights on. Check for volt- and the light switch. Make necessary

age at the bulfei connector nearest to repairs.

ONE OR MORE LIGHTS

BURN OUT REPEATEDLY

Lights burn out prematurely
be- nections in the circuit involved, in-

cause of high voltage, loose or cor- eluding the battery cable connections.

roded connections, or excessive vi- Test the generator voltage regula-

bration. tion, and adjust or replace the regu-

Clean and tighten all electrical con- lator if required.

HORN TROUBLE SHOOTING

... ...

n

HORNS DO NOT SOUND

In some cases the horns may have defective. Repair or replace the de-

been disconnected by someone with- fective parts. If the horns still do not

out the owner's knowledge. Recon-
sound, check for voltage at the main

nect any wires that may have been feed wire (yellow) at the horn relay.

disconnected at either the horn relay, If voltage is available, the wire can

or at the steering column. If the be considered satisfactory. Connect

horns sound when connecting the one end of a jumper wire to the main

wires, follow the procedure outlined feed wire. Momentarily contact the

in "Horns Sound
Continuously."

If other end of the jumper wire to each

the horns do not sound when all the horn wire. If each horn sounds, re

wires are connected, press the horn place the horn relay. If the horns do

button. If the horns do not sound, not sound, repair or replace the horns

ground the horn button wire (blue or the wires leading to the horns.

with yellow band) at the left of the If no voltage is available at the

steering column, under the instru- yellow supply wire, an open circuit

ment panel. If the horns now sound, exists between the end of the wire

the horn ring assembly or wire is and the starter relay. Repair the wire.

HORNS SOUND

CONTINUOUSLY

To stop the horns from sounding, with yellow band at the steering
disconnect the horn wires connector column under the instrument panel).

from the horn relay. If the horns now stop sounding, the

Temporarily connect a new horn horn button or connecting wire is

relay to the horn wires connector. If shorted. Repair the defective item. If

the horns do not sound, the horn re- the horns still sound when the horn

lay was defective. Replace the relay. button wire is disconnected, the blue

If the horns continue to sound when wire with yellow band to the horn

the new relay was attached,
discon-

relay is shorted to ground. Repair

nect the horn button wire (blue wire the wire.

INSTRUMENT TROUBLE SHOOTING

INDICATOR LIGHTS

INOPERATIVE

Both the charge and oil pressure

indicator lights should come on when

the ignition switch is turned on. If

neither light comes on, the ignition

switch is defective, the wire from the

switch to the lights is defective, or

both lights are burned out. If only

one of the lights comes on, the

trouble is in the other light or its asso

ciated wiring.

(CONTINUED ON NEXT PAGE)
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10 4 GROUP 10- LIGHTS, INSTRUMENTS, AND ACCESSORIES

INSTRUMENT TROUBLE SHOOTING (Cont.)

CHARGE INDICATOR

LIGHT INOPERATIVE

Turn the ignition switch on. If the no voltage, connect it from the

charge indicator light does not come
"COIL"

or
"IGN"

terminal of the

on when the ignition switch is first ignition switch to ground. If voltage

turned on, the light bulb may be js available here, the ignition switch

burned out, or the wiring from the to charge indicator light socket wire
light socket to the rest of the circuit is defective. Replace the wire.

may be defective.
Tf VQ, {$ indicated at the ,; ht

Remove and check the bulb. If the
socR and h

,.

h does erat

light bulb is not burned out, turn the , .

'

. .
, ,, .

ignition switch on, but do not start ^ uthe, yf
W Wirue

,Wf

b,ack

the engine. Check for voltage at the
band that leads from the h8ht socket

light socket as
follows* to tne armature terminal of the volt-

Connect a voltmeter from the cen-
ae regulator, and check the yellow

ter contact (black wire with green
wire from the voltage regulator to

band) to ground. The meter should the generator. Replace the wires if

indicate 12 volts. If the meter shows necessary.

OIL PRESSURE

INDICATOR LIGHT

INOPERATIVE

Turn the ignition switch on. If the fective. Replace the unit. If the light

oil pressure indicator light does not does not operate, ground the terminal

come on when the ignition switch is of the white wire with red band at

first turned on, either the bulb is the light socket. If the light now

burned out, the oil pressure switch
comes on> the wire from the socket

unit is defective, or the connecting to the switch unit is defective. Re

wiring is defective
piaCe the wire.

Check to see if the bulb is burned Tr .. r u. j-j
. D , .t ,;

li the light did not come on, test
out. Replace it if necessary. , , 11/,/, '_%.,
If the bulb is good, turn the igni-

for voltage at the COIL or IGN

tion switch on (engine not running),
terminal of the ignition switch. If

and short the terminal of the oil pres- voltage is available at the switch, the

sure switch unit to ground. If the switch to socket wire is defective.

light comes on, the switch unit is de- Replace the wire.

FUEL GAUGE

READS FALSELY

The amount of fuel in the tank termine whether or not the gauge has

does not affect the following test pro- been damaged, by making a gauge

cedures. Turn the ignition switch ON, unit test.

and check for voltage at the gauge

feed wire (black with green band), at
gauge reads less than full

the gauge. The voltage should oscil- If the gauge reads less than full

late between zero and about 10 volts. or fails to register, momentarily short

If it does not, the instrument con- the fuel gauge (dash unit) terminal

stant voltage regulator is at fault or (yellow) wire to ground with a jumper

there is a short to ground between the wire until the needle reaches the

constant voltage regulator and the highest reading on the gauge, then

gauges. Replace when necessary. Ob- immediately remove the grounded

serve the fuel gauge. Follow the pro- wire. Follow the procedures below,
cedures below, whichever applies: whichever applies:

gauge reads over the full mark
WARNING: Leaving the wire

continuously grounded after the maximum read-

If the indicator hand goes beyond ^
fa btained may dama8e the

the scale on the opposite side of the
*

gauge, a wire in the fuel gauge circuit Gauge Reads Full. If the needle

is grounded or the tank unit is defec- reaches the maximum travel on the

tive. Determine whether the wire or scale when the wire is grounded,

the tank unit is at fault and repair either the fuel tank unit or the wire

or replace the defective item. Check connecting the fuel tank unit and

the fuel gauge pointer travel to de-
gauge is at fault. Turn the ignition

(CONTINUED ON NEXT PAGE)
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INSTRUMENT TROUBLE SHOOTING (Cont.)

FUEL GAUGE READS

FALSELY (Cont.)

off, and connect a grounded jumper

wire to the sending unit terminal.

Turn the ignition switch on momen

tarily. If the gauge begins to indicate,

the tank unit is at fault and must be

replaced. If the gauge does not indi

cate, the connecting wire is broken.

Make the necessary repairs.

Gauge Fails to Read. If the gauge

on the instrument panel does not reg

ister when the gauge terminal is

grounded, replace the gauge:

TEMPERATURE GAUGE

READS FALSELY

Turn the ignition switch ON, and

check for voltage at the gauge feed

wire (black with green band), at the

gauge. The voltage should oscillate

between zero and about 10 volts. If

it does not, the instrument constant

voltage regulator is at fault or there

is a short to ground between the

constant voltage regulator and the

gauges. Replace when necessary. Ob

serve the temperature gauge (engine

should be at normal temperature).

Follow the procedures below, which

ever applies:

INDICATOR AT THE
"H"

POSITION

ALL THE TIME

This symptom indicates a ground

in the gauge circuit or a defective

dash unit. To check the circuit, pro

ceed as follows:

Disconnect the wire (red with

white band) leading to the engine unit

at the terminal on the dash unit. Turn

on the ignition switch. If the indica

tor remains at the
"H"

position, re

place the dash unit. If the indicator

moves toward the
"C"

position, a

ground exists in the wiring from the

dash unit to the sending unit, or the

sending unit is defective.

Connect the wire (red with white

band) to the dash unit. Disconnect

the wire at the sending unit. Do not

ground the wire. Turn on the ignition

switch. If the indicator remains at

the
"H"

position, a ground exists in

the wire. If the indicator moves to

ward the
"C"

position, the fault lies

in the sending unit. Replace the unit.

Make a gauge unit test to check the

indicator for damage caused by over

heating the bimetallic winding.

INDICATOR REMAINS AT THE
"C"

POSITION

Turn on the ignition switch. Mo

mentarily short to ground, the ter

minal of the red wire with white

band, at the dash unit. If the gauge

fails to read and voltage is available

at the gauge feed wire, the gauge or

its connecting wire is defective. Re

pair or replace where necessary. If

the indicator moves toward the
"H"

position, an open circuit is indicated.

With the ignition switch
"ON,"

momentarily short to ground the ter

minal of the sending unit. If the indi

cator remains at the
"C"

position,

the wire between the engine sending

unit and the gauge is at fault. Repair

or replace the wire. If the indicator

moves toward the
"H"

position, the

sending unit is defective. Replace the

unit.

LIGHTING SYSTEM

The law requires that the lighting
system be kept in good operating con

dition. Certain adjustments can be

made periodically, to keep the light

ing system operating at maximum

efficiency.

Four sealed-beam headlights are

used, two in each fender. The two

outboard lights have two filaments

each, for low beam and high beam,

and are marked by a numeral
"2"

molded in the glass lens. Locating

tabs molded in the glass, allow the

mounting of the No. 2 lights in the

outboard headlight support frames

only. The low beams are used for

city driving, when meeting oncoming

traffic on the highway, and for No. 2

headlight alignment.

The inboard headlights with a

numeral
"1"

molded in the glass lens

have only one filament and are used

for highway driving along with the

high beams of the No. 2 headlights.

Locating tabs molded in the glass

allow the mounting of the No. 1

lights in the inboard headlight sup

port frames only. A conventional

beam control switch is located on the

floor board to the left of the clutch

pedal.

Quick disconnect terminals are

provided at the front of the left and

right fender aprons, and at the rear

of the left fender apron. The termi

nals are color coded. Like colored

terminals are connected together.

The green wire with a black band

supplies current to the headlight high

beams. The red wire with a black

band supplies the low beam filaments.

The black wire with a yellow band

supplies the parking lights (Fig. 1).
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TO STOP LIGHT

HIGH BEAM
CIRCUIT I

INDICATOR #18 Green-
j

#18 Green- V Black Band

Black Band >v J FOOT

"^DIMMER
- COUNTRY SWITCH

BEAM

TO

INTERIOR

LIGHT SWITCH

BATTERY TERMINAL

OF STARTER RELAY

1 #16 Red

V lYeHow Bon

CITY

BEAM

LOW BEAM it iS Black

(12 AMP.) Ye/low Bond

CIRCUIT /^=&

BREAKER

#18 Red-

PARK',NG
|Badr Band LIGHTS

#18 Green-

Black Band

HEADLIGHTS HEADLIGHT ' /
SWITCH /

l

#18 Blue-Red Band

GROUND AT FENDER

APRON

TO INSTRUMENT

LIGHTS

Mb.1Headlight Circuit Diagram

5297-A

BATTERY TERMINAL

OF STARTER RELAY

#78 Orange-Blue

Band

STOPLIGHTS

TURN INDICATOR LIGHT

5298-A

Mb. ZDomelight and Stoplight Diagram

ESTABLISH
20"

HORIZONTAL LINE

ON WALL

ESTABLISH VERTICAL CENTERLINE ON WALL

-POINTS, ARRIVED AT BY SIGHTING OVER THE
20"

UPRIGHTS, REPRESENT

THE
20"

HEIGHT REGARDLESS OF ACTUAL DISTANCE FROM FLOOR

CENTERLINE OF FRONT SURFACE OF HEADLIGHT BULB

PLACE WHERE CENTERLINE OF FRONT AXLE WOULD BE, WITH VEHICLE IN

POSITION

PLACE WHERE CENTERLINE OF REAR AXLE WOULD BE,

IN POSITION
3060-C

FIG. 3-Floor and Wall Layout

OF VEHICLE

^ OF LEFT

NO. 1

HEADLIGHT HEADLIGHTS 25 FEET FROM WALL

NO. 1 LIGHT HIGH BEAM DIAGRAM

FIG. 4-No. 1 Headlight Wall Screen

OF RIGHT

NO. 1

HEADLIGHT

5061 -B

DIMENSION
"A"

OF LEFT v

NO. 2 ^

HEADLIGHT

_^S
OF RIGHT

NO. 2

HEADUGHT

M$//
LINE OF ADJUSTMENT AND

HORIZONTAL q OF HEADUGHTS K \
20"

LINE

q OF VEHICLE

FIG. 5-No. 2 HeadlightWall Screen

5257-A
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LOOSEN SCREW TO LOWER BEAM

TIGHTEN SCREW TO RAISE BEAM

ADJUSTING

SCREW

BULB RETAINING

RING

LOOSEN SCREW TO SWING BEAM LEFT

TIGHTEN SCREW TO SWING BEAM RIGHT

TIGHTEN SCREW TO SWING BEAM LEFT

LOOSEN SCREW TO SWING BEAM RIGHT 5062-C

FIG.6Headlight Adjustment

BULB
WIRING ASSEMBLY

FIG.7Headlight Disassembled

LENS GASKET BULB

5064 -C

PIG.0Parking Light Disassembled

Wiring diagrams are presented in

Figs. 1 and 2. Assembly and disas

sembly operations are illustrated

when it is necessary to show details

or changes in procedure.

HEADLIGHT ALIGNMENT

All headlight adjustments are to be

made with a full gas 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 off the car.

To align the No. 1 headlights (in

board lights) by means of a wall

screen, select a level portion of the

shop floor. Lay out the floor and wall

as shown in Fig. 3.

Establish the headlight horizontal

centerline by subtracting 20 inches

from the actual measured height of

the headlight lens center from the

floor and adding this dimension (di

mension
"B,"

Fig. 4) to the 20-inch

reference line obtained by sighting

over the uprights. Draw a horizontal

line 2 inches below, and parallel to,

the headlight horizontal centerline.

Then draw the headlight vertical cen-

terlines on the screen (dimension
"A,"

Fig. A 51 inches).

NO. 1 HEADLIGHT ADJUSTMENT

(INNER LIGHTS)

Adjust each No. 1 headlight (in

board light) beam as shown in Fig. 4.

Cover the No. 2 lights when making

this adjustment.

NO. 2 HEADLIGHT ADJUSTMENT

(OUTER LIGHTS)

To align the No. 2 headlights

(outer lights), a different wall chart

(Fig. 5) is used. Dimension
"B"

for

the No. 2 lights is the same as
"B"

for

the No. 1 lights, dimension
"A"

is

63Viq inches. Note that the line of

adjustment of the No. 2 lights is the

horizontal centerline of the No. 2

lights. Turn the headlights to low

beam and adjust each No. 2 light as

shown in Fig. 5.

Each headlight is adjusted by
means of two screws located under

the headlight trim ring as shown in

Fig. 6.

NOTE: Some states do not approve

of the 2-inch dimension for the No. 1

headlights. Check the applicable state

law, as a 3-inch dimension may be

required.

BULB REPLACEMENT

Replacement of bulbs in the light

ing system is illustrated in Figs. 7

through 12. These illustrations cover

headlights, parking lights, tail, stop,
and license plate lights, domelights,
and instrument lights.

HEADLIGHTS

Remove the retaining screw and

headlight trim ring. Loosen the re

taining ring screws (Fig. 7), rotate

the retaining ring counterclockwise,

and remove it. 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. Only No. 1 bulbs will mount

in the inboard support frames, and

only No. 2 bulbs will mount in the

outboard support frames. Install the

retaining ring, rotating it clockwise

under the screws, and tighten the

screws. Place the trim ring into posi

tion, and replace the mounting screw.

PARKING LIGHT

To replace the bulb in the parking

light, remove the retaining screws,

lens, and gasket (Fig. 8). The bulb is

the double contact bayonet-type for

use with the turn indicator. After the
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BACKUP TAIL AND STOP LIGHT GASKET
LIGHT SOCKET

BACKUP LIGHT

FIG.9Taillight, Stoplight, and Back-Up Light

5301-B

BULB LENS ASSEMBLY

5305-A

Flu. 11Domelight Disassembled

KNOB RELEASE BUTTON INSTRUMENT LIGHT

DIMMER CONTROL

TURN SIGNAL LIGHT FUSE DOME LIGHT SWITCH 5311-B

FIG. 13Headlight Switch, Dome Light Switch, and

Circuit Breaker Assembly

bulb is replaced, the gasket, lens, and

retaining ring are then replaced.

TAIL AND STOP LIGHT, BACK-UP LIGHT,

AND LICENSE PLATE LIGHTS

SOCKET AND BULB GASKET

FIG. 10License Plate Light

BEZEL 5302-A

INSTRUMENT PANEL

ILLUMINATION

INSTRUMENT PANEL

ILLUMINATION

CHARGE TURN OIL PRESSURE

INDICATOR INDICATORS INDICATOR 5303-A

FIG. 12Instrument Panel Lights

SWITCH

FIG. 14-Headli

The tail and stop light, and back

up light is shown disassembled in

Fig. 9. To replace the bulb, remove

the retaining screws, lens, and gasket.

The inboard taillight bulbs are re

moved in the same manner. The back

up lights are in the outboard
tail-

lights only.

Two lights illuminate the license

plate. A disassembled view of one of

the lights is shown in Fig. 10. The

bulb and socket assembly snaps into

the bezel and lens assembly which

then mounts into the bumper guard

(Fig. 10).

INTERIOR LIGHTS

The dome light is a plastic unit,

which is held to the roof by two

screws. Access may be had for bulb

replacement by removing the dome

light (Fig. 11).

MOUNTING PLATE 5306-A

ght Beam Control Switch

INSTRUMENT LIGHTS

The instrument panel light bulbs

can be replaced by pulling out the

individual light sockets from the rear

of the panel (Fig. 12).

SWITCHES

Illustrated procedures for the re

placement of the headlight switch,

beam-control switch, stop light
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STOPLIGHT SWITCH

FIG. 15-Stop Light Switch

switch, dome light switch, and igni

tion switch are given here.

CAUTION: Before removing any

switch, disconnect a battery cable

from one of the battery terminals.

HEADLIGHT SWITCH

Remove the control knob and

shaft by pressing the knob release

button on the switch housing (Fig.

13), with the knob in the OFF posi

tion. Turn the shaft slightly, and pull

it out of the switch.

Unscrew the mounting nut, re

move the bezel and switch, and dis

connect the wires.

To install the switch, connect the

wires to their terminals, insert the

switch in the instrument panel, and

install the bezel and mounting nut.

Install the knob and shaft assembly

by inserting it all the way into the

switch until a distinct click is heard.

In some instances it may be neces

sary to rotate the shaft slightly until

it engages the switch-contact carrier.

HEADLIGHT BEAM CONTROL SWITCH

Lay the floor mat back from the

area of the switch, and remove the

mounting plate screws (Fig. 14). Re

move the switch from the mounting

plate, and disconnect the wire termi

nal block from the switch.

To install the switch, connect the

terminal block to the switch, mount

the switch on the mounting plate, and

install the plate and switch to the

floor. Replace the floor mat.

5309-A

5308-a p|G. 16Ignition Switch Removal

G-B , B-G

B-G

Bl-B

Bl-R

G-B

G-W

Bl-R Y-B

B-G

Black Green Band

BlueBlack Band

BlueRed Band

Green Black Band

Green White Band

KEY
O-Y

^~~~

y
B-G

O-Y Orange Yellow Band RG Red Green Band

R-BI RedBlue Band R-W RedWhite Band

Y Yellow W-BI WhiteBlue Band

Y-B YellowBlack Band W-R WhiteRed Band

3304 -B

FIG. 17Instrument Panel Wiring

STOP LIGHT SWITCH

Disconnect the wires at the bullet

connectors, and unscrew the switch

from the master-cylinder (Fig. 15).

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 counter-clockwise

position. The dome light and head

light switch is replaced as a unit (Fig.

13).

IGNITION SWITCH

The ignition switch is removed and

installed at the rear of the instrument

panel. Disconnect the battery. Press

in the switch body from the rear of

the panel. Rotate the bezel Va turn

counterclockwise (Fig. 16), then re

move the switch from the rear of the

panel, and disconnect the wires from

the switch terminals.

CIRCUIT BREAKER AND FUSES

A combination headlight switch,

dome light switch, circuit breaker

and fuse assembly is used (Fig. 13).

One of the circuit breakers protects

the headlight circuit, the second cir

cuit breaker protects the instrument

lights, parking lights and the stop

light, and tail light circuits. The fuse

protects the interior lighting circuit.

A 12 ampere circuit breaker (Fig.

1), mounted on the top of the left air

inlet, protects the low beam head

light circuit.

With the exception of the low

beam headlight circuit breaker, the

breaker assemblies are integral with

the headlight switch and are serviced

as an assembly. The unit is mounted

as shown in Fig. 17. The lVi ampere

fuse is mounted on the back of the

assembly.
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HORNS

HORN

NEGATIVE LEAD

CURRENT

ADJUSTING

NUT

JUMPER WIRE + li:

FIG. 18Horn Current Draw Test

5077-B

FENDER-TO-BUMPER SUPPORT BRACKET
5078-B

FIG. 19Horn Adjustment

TURN INDICATOR

CANCELLING CAM

PARKING LIGHT
5312-A

FIG. 20Horn Installation

The Thunderbird is equipped with

a pair of tuned horns controlled by
means of a relay. The horn button

closes the relay contacts, completing

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 am

meter to the horn and to a voltage

supply as shown in Fig. 18. The

normal current draw for the horns at

12 volts is 9.0-10.0 amperes.

ADJUSTMENT

Tone and current are adjusted by

changing the contact tension (Fig.

19). Connect the horn as shown in

Fig. 18. Turn the self locking
tone-

adjusting nut until the current is

within the limits for the horn being

adjusted. Replace the cover and re

check the current draw.

GROUND

CONTACT
'C"'

WASHER

5

HORN RING

HORN WIRE CONTACT

FIG. 21Horn RingDisassembled

5313-A

REPLACEMENT

The horns are mounted on the

bumper-to-fender support brackets,

directly behind and above the park

ing lights (Fig. 20). Disconnect the

horn wire at the terminal. Remove

the horn mounting bracket-to-fender

support bracket screw, and remove

the horn.

To install, mount the horn in posi

tion, then attach the horn wire to the

horn terminal.

HORN RING REMOVAL

A disassembled view of the horn

ring is shown in Fig. 21. The horn

ring is assembled to the steering

wheel. The horn ring contact makes

connection with the horn relay wire

by means of a sliding contact

mounted on a plastic plate which is

attached to the end of the steering

column. When the horn ring is de

pressed, the horn ring contact makes

connection with ground through a

"C"

washer clipped to the steering

wheel hub.

To remove the horn ring, pull off

the decorative cover at the center of

the steering wheel and remove the

wheel from the steering gear shaft.

Remove the turn indicator cancelling
cam and the ground contact ring

(Fig. 21). Removal of the three re

taining screws then allows complete

disassembly of the remaining parts.

Assemble the insulators, horn ring,

contact, spring and spring retainer

in the order shown in Fig. 21. Install

the ground contact
"C"

washer. In

stall the turn indicator cancelling cam

so that the opening in the cam is on

the opposite side of the steering gear

shaft from the cancelling pawls, when

the steering wheel is in the straight

ahead position.
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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 and lights is shown in Fig. 22.

The instrument cluster includes a

charge indicator light, fuel gauge,

temperature gauge, oil pressure indi

cator light, speedometer, and provi

sion for an electric clock. A gauge

voltage regulator maintains a con

stant voltage supply to the fuel gauge

and temperature gauge circuits. All

of the instruments are electrically

operated except the speedometer.

Illumination is provided by eleven

lights controlled by a rheostat on the

lighting switch.

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

move any instrument, pull off the

bezel. Four mounting screws are then

exposed to view. Remove the screws,

pull the instrument away from the

panel and disconnect the wires or

cables.

When installing an instrument, fol

low the color coding as shown in

Fig. 17 or 22 for attaching the wir

ing or installing the panel lights.

The fuel tank sending unit is at

tached to the fuel tank by a retaining

ring. The retaining ring is removed

or installed by use of a special tool,

T57L-99275-A. The sending unit is

accessible through a covered opening

under the center of the luggage com

partment floor mat.

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 ter

minal of the ignition switch. This ac

tually 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 indica

tor light will light up, indicating that

the generator is not connected to the

battery. The circuit for the light is

from the battery, through the light,

TO BEAM

CONTROL

SWITCH

CONSTANT

VOLTAGE

REGULATOR

TO FUEL LEVEL

SENDER UNIT

>#?8 Y

TO DIMMER

CONTROL

\#J8 Bl-R

TO OIL

PRESSURE

SWITCH

UNIT

#18 W-R

B-G Black-Green Band

Bl-R Blue-Red Band

G-B Green-Black Band

G-W Green-White Band

R-W Red-White Band

W-BI White-Blue Band

W-R White-Red Band

Y Yellow

Y-B Yellow-Black Band 5314-A

FIG. 22Instrument Cluster Circuit

#7 0 YellowBlack Band

i \

GENERATOR

#7 8 BlackWhite Band

#7 8 YellowBlack Band

#70 Yellow

I
iff-

#7 8 Black Green Bond

IGNITION SWITCH-

FIG. 23Generator Charge Indicator Light

CHARGE INDICATOR LIGHT

ON INSTRUMENT PANEL

5082-A

and through the generator armature,

to ground (Fig. 23). As soon as the

generator comes up to speed, the

cut-out contacts close. This by-passes

the warning light which then goes out

and thus 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.

OIL PRESSURE INDICATOR

LIGHT

The Thunderbird is 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 connected between the oil

pressure switch unit and the
"COIL"

or
"IGN"

terminal of the ignition

switch.
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OIL PRESSURE SWITCH S322-A

FIG. 24Oil Pressure Switch Mounting

OPERATING PRINCIPLES

The oil pressure indicator light

consists of the indicator light in the

instrument panel and an oil pressure

operated switch which is connected

to the oil system.

When the engine is not operating,

the oil pressure operated switch is

closed. Thus, with no oil pressure,

current flows from the
"COIL"

or

"IGN"

terminal of the ignition switch

through the light, through the oil

pressure switch to ground, and the

light is illuminated.

As the engine comes up to speed,

the oil pressure increases, and after

the pressure has risen to a safe value,

the oil pressure operated switch opens

up, allowing the light to go out. As

long as the oil pressure is maintained,

the indicator light will remain out.

If at any time the oil pressure in the

system drops below about seven

pounds, the switch closes and the

light comes on.

INDICATOR LIGHT TEST

To test the indicator light, turn on

the ignition switch. Do not start the

engine. The light should come on.

Start the engine. The light should go

out, indicating that the oil pressure

has built up to a safe value.

OIL PRESSURE SWITCH REPLACEMENT

The oil pressure switch used with

the indicator light unit is mounted

on top of the oil filter (Fig. 24).

FUEL GAUGE AND

TEMPERATURE GAUGE

The voltage regulator (Fig. 25)
used with the fuel and temperature

gauges maintains an average value of

5.0 volts at the gauge terminals. The

regulator is temperature compen

sated for all expected ambient (sur

rounding air) temperatures.

The regulator operates by means

of a bimetallic arm and a heating

coil. When the ignition switch is

turned on, the coil (Fig. 25) heats the

bimetallic arm causing it to bend and

break the contacts, disconnecting the

voltage supply from the heating coil.

The bimetallic arm then cools and

brings the contacts together again.

The making and breaking of the

contacts, causes a pulsating voltage,

with an effective or average value of

5.0 volts, to be supplied to the gauges.

The calibrating screw (Fig. 25) con

trols the rate at which the contacts

make and break and thus controls

the setting of the regulated voltage.

This setting is adjusted and sealed by

the manufacturer. Do not attempt to

change the setting.

FUEL GAUGE

The fuel gauge consists of a send

ing unit, located on the gas tank, and

a remote register unit (fuel gauge)

mounted in the instrument cluster.

The remote register unit pointer is

controlled by a bimetallic arm and

COVER CALIBRATING SCREW HEATING COIL GROUND

BIMETALUC

ARM

HEATING COIL

ONTACTS

TO GAUGE

FEED WIRE TERMINAL TO POWER
VOLTAGE

SUPPLY

INPUT TERMINAL

REGULATED VOLTAGE

OUTPUT TERMINAL

5083-A

FIG. 25Gauge Voltage Regulator and Circuit
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FEED WIRE TERMINAL

MOUNTING FLANGE

GAUGE BODY

FIG. 26Fuel Gauge Sending Unit

heating coil. The sending unit is a

rheostat that varies its resistance de

pending on the amount of fuel in the

tank (Fig. 26). The fuel gauge cir

cuit is shown in Fig. 27.

Operating Principles. When the

fuel tank is empty, the grounded slid

ing contact in the tank sending unit

is at the end of the resistance wire

(Fig. 27). With all of the resistance

thus in the circuit, only a small

amount of current will flow through

the heating coil of the gauge unit.

The gauge unit bimetallic arm will

deflect the pointer to the
"E"

posi

tion.

When the tank is filled, the float

rises with the fuel level in the tank

and the float arm moves the grounded

contact toward the beginning of the

resistance wire. With less resistance

in the circuit, more current will flow

through the heating coil of the gauge

unit. The gauge unit bimetallic arm

will then deflect the pointer to the

"F"

position on the gauge.

Because the bimetallic arm

changes temperature rather slowly,

the effects of sudden changes in fuel

level are reduced, and a steady read

ing of the average level in the tank

is indicated by the gauge.

Fuel Gauge System Test. The

method presented for testing the fuel

gauge unit can also be used to check

the temperature gauge unit. The

gauge unit test will determine the

accuracy of the gauge unit.

CONTACT CARRIER

SILVER

ALLOY

CONTACT

TO OTHER GAUGES TO IGNITION

SWITCH

5085-B

FLOAT ARM

5084-A

FIG. 27Fuel Gauge Circuit

INSULATED WASHER

FEED WIRE TERMINAL

INSULATING TUBE TEMPERATURE

SENSING

ELEMENT

HEAT

CONDUCTOR

DISC

TERMINAL INSULATOR
ELECTRICAL CONDUCTING SPRING 5087-A

FIG. 28Temperature Sending Unit

Gauge Unit Test. Place the igni

tion switch in the off position, and

connect the terminals of two, series

connected, flashlight cells to the

gauge terminals. The 3 volts should

cause the gauge to read approxi

mately full scale.

Sending Unit Test. The sending

unit can be tested by first making a

gauge unit test to determine the ac

curacy of the instrument panel gauge

unit. If the gauge unit is inaccurate

or does not indicate, replace it with

a good unit. If the gauge unit still

indicates improperly or is erratic in

its operation, the sending unit or wir

ing to the sending unit is faulty.

If the fuel gauge unit indicates im

properly and at the same time the

temperature gauge indicates improp

erly and in the same direction, the

constant voltage regulator could be

defective, as it supplies both gauges.

TEMPERATURE GAUGE

The temperature gauge consists of

a sending unit (Fig. 28) mounted

in the cylinder head, and a remote

register unit, (temperature gauge)

mounted on the instrument panel.

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.

29.

Operating Principles. When the

engine is cold, the resistance of the

temperature sensing element is fairly
high. Only a small amount of cur

rent will flow through the heating
coil of the gauge unit, and the bi

metallic arm will deflect the pointer

to the
"C"

position.

As the engine temperature in

creases, the temperature sensing ele

ment decreases its resistance. The

resulting increase in current through

the gauge unit heating coil will cause

the pointer to deflect toward the
"H"

position on the gauge.

Gauge Unit Test. Perform the

same test as that described for the

fuel gauge. The temperature gauge

pointer should read approximately

full scale. This test will determine

the accuracy of the instrument panel

gauge unit.

Sending Unit Test. The sending

unit can be tested by first making a

gauge unit test to check the accuracy

of the gauge unit. Start the engine

and allow it to warm up to normal

temperature. If no reading is indi-
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MOUNTING BOLT CLIP

HEATING COIL

BIMETALLIC ARM

ELECTRICAL

CONDUCTING

SPRING
VOLTAGE

REGULATOR

TO IGNITION

SWITCH

TEMPERATURE

SENSING ELEMENT

y
HEAT CONDUCTOR DISC

FIG. 29Temperature Gauge Circuit

cated on the gauge, check the sending

unit to gauge wire by removing the

wire from the sending unit and

momentarily grounding the wire. If

the gauge still does not indicate, the

wire is defective. Repair or replace

the wire. If the gauge now indicates,
the sending unit is faulty.

If the temperature gauge unit in

dicates improperly and at the same

time the fuel gauge indicates improp

erly and in the same direction, the

constant voltage regulator could be

defective, as it supplies both gauges.

SPEEDOMETER

The speedometer is connected to

the output shaft of the transmission

by means of a flexible shaft, and a

drive gear located inside the trans

mission. The flexible shaft drives the

speedometer which registers speed in

miles per hour and also drives an

odometer which records distance

traveled in miles and tenths of a

mile.

SPEEDOMETER TESTS

To test the odometer accuracy,

drive the vehicle over a "measured#
mile."

Speedometer accuracy can be

checked by comparing the speed

ometer in question against one known

to be accurate, while two vehicles are

moving at the same speed, or by tim

ing the vehicle on a "measured
mile."

Most cases of speedometer inac

curacy are due to a change to non

standard tire sizes without changing

the speedometer drive gear ratio.

Refer to Table 1 for the proper gears

to use for various rear axle-tire size

combinations.

REMOVAL AND REPLACEMENT

Pull the speedometer bezel from

TO GAS

GAUGE 5086-A

SPEEDOMETER CABLE

FIG. 31Speedometer Cable Housing Transmission

Mounting

CLOCK

CONSTANT VOLTAGE

REGULATOR

5317-A

FIG. 30Instrument ClusterRear View

TABLE 1Speedometer Gear Ratios

Rear Axle Ratio Teeth in Drive Gear Teeth in Driven Gear

3.70 7 20

3.10 8 19

2.91 8 18

the instrument panel. Remove the

four mounting screws, and pull the

speedometer far enough from the

instrument panel to disconnect the

speedometer cable and remove the

pilot lights.

Make certain that all the pilot

lights are secure in their mounting

holes when installing the speedom

eter. The top pilot light is the high

beam indicator (green with black

band Figs. 12 and 30).

SPEEDOMETER CABLE REPLACEMENT

To replace the speedometer drive

cable, disconnect the cable housing
at the speedometer, and pull the

cable out of the housing. Lubricate

the new cable with cable lubricant

B5A-19581-A and insert it all the

way into the housing, and twist it

slightly to make sure that the squared

drive is engaged in the speedometer

driven gear. The housing is fastened

to the transmission as shown in Fig.

31. If a speedometer cable is broken,
it will be necessary to disconnect

both ends of the cable housing in

order to remove the broken sections.

The speedometer driven gear is held

on to the speedometer shaft casing by
a retainer clip. When replacing the

driven gear, make certain that the

gear is secure by placing the gear in

position before inserting the retainer

clip through the gear slots.
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RADIO TROUBLE SHOOTING

Procedures for the location and

elimination of the majority of minor

troubles interfering with normal ra

dio receiver operation, are presented

here. The procedures given are not

intended to cover all of the possible

radio receiver troubles. Each proce

dure either locates the minor trouble

or determines that the receiver should

have a major repair. As a major re

pair on the radio should only be made

by a competent radio repairman, do

not go beyond the procedures given.

The following parts will be re

quired to make the radio trouble

shooting tests:

Spare Fuses (7.5 ampere)

Antenna and lead

Speaker

Radio Tubes (One each: 12AD6,

12AF6, 12BL6, 12AE6A)

Suppression Equipment (Complete

Set)
CAUTION: Pretest and mark all

of the test parts (except fuses) so

that these known good parts will not

be left in a tested receiver.

RADIO TROUBLE SHOOTING

NO RECEPTION

Turn the ignition switch to the ac

cessory position and turn the receiver

on. Check to see if the fuse is blown.

If the fuse is blown, follow "Fuse Is
Blown"

below. If the fuse is not

blown, follow "Fuse Is Not
Blown"

below.

FUSE IS BLOWN

If the fuse is blown, install a new

fuse and check to see if the tubes are

lighted.

If the tubes do not light up, make

certain that voltage is available at

the
"A"

lead and if it is, or if the

new fuse blows, remove the receiver

for major repair.

If at least one but not all of the

tubes light up, replace those that do

not light up. If the replacement tubes

do not light up, remove the set for

major repair.

FUSE IS NOT BLOWN

Check for voltage at the
"A"

lead

with a voltmeter. If 12 volts are

available and all of the tubes are

lighted, connect the test antenna to

the receiver and hold it so that it

protrudes out of the vehicle. If this

cures the trouble install a new an

tenna and lead. Make certain that the

old antenna connector was clean and

made a good connection, before dis

carding it.

If the antenna is not at fault, dis

connect the speaker and plug in the

test speaker. If this cures the trouble

replace the old speaker.

CAUTION: Do not operate the

radio without a speaker connected,

since to do so may damage the power

transistor.

If the speaker is not at fault, sub

stitute the 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.

CAUTION: Be sure to turn off

the receiver before removing or in

stalling any tube. Otherwise, damage

may result to the power transistor.

If the receiver still will not play,

it must be removed for major repair.

It will seldom be necessary to replace

a transistor output stage. Replace

ment and testing of transistors should

be left to a competent radio service

man. After performing all of the pre

ceding checks, be sure to remove all

tubes, and other parts which were

marked and used for testing.

NOISY OR ERRATIC

RECEPTION

The cause of noisy or erratic re

ception can be isolated by finding out

when the noise occurs. If it occurs

while the vehicle is at a standstill

with the engine not running, the trou

ble lies in the radio receiver. If the

noise occurs only while the vehicle

is standing with the motor running, it

is probably caused by ignition or

electrical units on the vehicle. If the

noise occurs only while the vehicle

is in motion, it is probably caused by

(CONTINUED ON NEXT PAGE)
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RADIO TROUBLE SHOOTING (Cont.)

NOISY OR ERRATIC

RECEPTION (Cont.)

wheel and tire static, or by intermit- noisy receptionengine RUNNING

tent shorting of the antenna. Inspect the installation of sup

pression equipment (Fig. 7). If the

noisy while standingengine suppression equipment is complete,

not running
substitute the good suppression test

parts one at a time. Be sure that all

Tune in a local station, and jar the condensers are properly grounded.

side of the receiver case with the Check the receiver mounting to
de-

hand. Make sure that the connector termine if the paint and deadener

plugs are firmly seated. If the con- were properly removed before the
re-

nectors are secure and the noisy ceiver was mounted. The receiver j
reception continues as the receiver is must make a good ground contact

jarred, tap the tubes gently with the both at the support bracket mount- I

finger tips, while holding the tubes
ings and where the receiver units con-

in the socket to eliminate disturbing
tact the instrument panel.

the tube contacts. If the receiver be- noisy reception

comes noisy, with a sound like vehicle in motion

scratchy static, as any particular tube Retract the antenna and flex it

is tapped, replace the defective tube.
slightly to let it vibrate. Move and

If none of the tubes are noisy, the twist the lead-in slightly. If noise

receiver must be removed for major occurs when this is done, replace the

repair. antenna.

DISTORTED OR

GARBLED SOUND

Distorted or garbled sound may be mounted in the speaker grille. To de-

caused by the voice coil rubbing on termine if the speaker is at fault,
the center pole piece of the speaker substitute the test speaker before re-

magnet, by a torn speaker cone, by
moving the suspected unit. When in-

foreign material coming in contact
stal]i a new ker ti hten fhe

with the cone, or by a defective tube .. ,
. .

c
.. , . .

,
. . .. attaching nuts finger-tight only.

in the receiver. The voice coil may

be thrown out of alignment by twist- K the reception is not improved,

ing or bending of the speaker frame substitute tubes as described in para-

if the speaker unit is improperly graph "Fuse Is Not
Blown"

above.

WEAK RECEPTION

When reception is limited to a few the antenna. Substitute the test tubes

strong local stations, adjust the an- as described in paragraph "Fuse Is

tenna trimmer to align the receiver to Not
Blown"

above.

HEATER TROUBLE SHOOTING

Three symptoms of heater trouble

are given below as "Insufficient or No

Heat,"

"Insufficient or No Defrost
ing,"

and "Too Much
Heat."

HEATER TROUBLE SHOOTING

INSUFFICIENT OR

NO HEAT

Inspect the heater blower for a

blown fuse or loose wires. Check for

a poor ground, fan loose on the mo

tor shaft, blower wheel or housing
damaged (preventing rotation), for

eign objects in the blower, and dam

aged or burned out heater switch. The

automatic temperature control unit

could cause insufficient heat. With

the engine at operating temperature

and the temperature control lever at

high, feel the heater unit, it should

(CONTINUED ON NEXT PAGE)
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HEATER TROUBLE SHOOTING (Cont.)

INSUFFICIENT OR

NO HEAT (Cont.)

be warm. Inspect the control cables. thermostat for proper installation and

Make certain that the cables are cor- operation. Make certain that the

rectly installed, not kinked, and that heater unit is not at fault, such as a

they allow full travel of both the partially plugged core.

temperature-control valve and the
Check for ^ ,eaks m the vemj]at.

air-control valve. If the heater unit is .

Look for ets miss.

cool, the temperature control unit . -
,, , ,

-

,
.

.,.,,. ... ing in the dash openings and not

could be defective, or not allowing , , , ./, .

.,,

', . . . properly sealed. Make certain that

the water to circulate through the f, ,
-

. , _
.
tUa,

, the cowl air intake screen and the
nC3tPT

T

'

... honeycomb of the heater core are

Incorrect water flow could also . \ , ... ,
*,:i

.
x

, -. , .. not clogged with foreign material.

cause insufficient heat. Check the
66

water hoses to see that they are not Test for body air leaks caused by
kinked or collapsed (possibly due to poor or missing seals around the

the water outlet elbow pointing in the doors or windows or by loose fitting

wrong direction). Check the engine doors.

INSUFFICIENT OR

NO DEFROSTING

All of the preceding checks also ber. Make certain that the defroster

apply to this subject. holes are connected, the defroster

In addition, check the defroster valve is tight on the control shaft, the

control cable, it should be connected defroster nozzles are attached, and

properly to allow full travel of the that the slot in the windshield mold-

defroster valve in the plenum cham- ing is free of obstructions.

TOO MUCH HEAT

A symptom of too much heat is correctly installed Bowden cable on

caused by a completely open tern- the control unit could cause too much

perature control unit. A defective heat by allowing the water to circu-

temperature control unit, or an in- late through the heater.

TURN INDICATOR TROUBLE SHOOTING

Figure 1 shows the turn indicator

schematic diagram. Figure 2 shows

the turn indicator trouble shooting

"Road
Map."

TURN INDICATOR TROUBLE SHOOTING

TURN INDICATOR LIGHTS

DO NOT OPERATE

The fuse may be blown, the flash

er may be defective, the switch and

wiring may be defective, or the lights

may be burned out. Figure 2 shows

a "road
map"

for this symptom. As

the ignition switch must be on for

the turn indicators to operate, be sure

to turn the ignition key to the
"ACC"

Position, when testing this unit.

Remove the fuse to see if it is

burned out.

FUSE IS BURNED OUT

If the fuse is burned out, check

the current drawn by the system by

connecting an ammeter between the

"ACC"

terminal of the ignition switch

and the fuse holder terminal that

connects to the flasher unit (with the

fuse removed). Place the switch in

both the left and right hand positions.

The current being drawn with the

flasher operating and the front, rear,
and pilot light on one side operating,

should oscillate between 0 and 4

amperes at 12 volts. This is caused by
the flasher turning on and off. If the

current is greater than this in either

the right or left-hand operation,

check the manual switch, flasher unit,

and the associated wiring for shorts.

Repair or replace parts as necessary.

(CONTINUED ON NEXT PAGE)
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TURN INDICATOR TROUBLE SHOOTING (Cont.)

TURN INDICATOR LIGHTS

DO NOT OPERATE (Cont.)

FUSE IS NOT BURNED OUT

If the fuse is not burned out, install

the fuse, then test the flasher unit by

removing the unit from the flasher

receptacle and plugging in a new

flasher assembly. If the lights now

operate when the switch is operated,

the flasher unit is defective. Replace

the flasher with a new unit.

If replacing the flasher assembly

does not cure the trouble, the flasher

unit may be assumed to be good.

Remove the wires from the bullet

connectors that connect to the switch

and temporarily connect in a new

switch. If the lights now burn when

the switch is operated, repair or re

place the switch and wiring.

TURN INDICATOR LIGHTS

OPERATE INCORRECTLY

SOME LIGHTS BURN BUT DO NOT FLASH

If some lights burn but do not

flash, check for a burned out light

or replace the flasher assembly. A

burned out or disconnected front or

rear turn indicator light will cause

slow flashing of the remaining light.

ONE LIGHT OUT ON EITHER SIDE

If one light only is out, either the

light is burned out on that side, or

the wiring to the light is defective.

Check first to see if the light is

burned out. The rear lights may be

checked by placing the manual switch

in the center position and depressing

the foot brake. Both rear lights should

light. If the light in question does not

light while the other one does, the

light is either burned out or the wir

ing to the light is defective.

The front lights may be tested by

disconnecting the leads (white with

blue band), leading to the parking

lights, from the connectors at each

fender apron and connecting a jump
er from the

"positive"

terminal of

the battery to each lead. If the lights

do not burn, the light is burned out

or the wiring to the light is defective.

Repair the wiring or replace the

light, whichever is indicated.

(CONTINUED ON NEXT PAGE)

PILOT LIGHT
#7 8 Orange-

Blue Band

R.H. STOP LIGHT-

#'8

White-Blue

Band
SWITCH

POSITION FOR

RIGHT TURN

SWITCH

POSITION FOR

LEFT TURN

5316-A

FIG. 1-Turn Indicator Schematic Diagram

TURN INDICATOR

LIGHTS DO

NOT OPERATE

O CHECK FUSE

FUSE IS

BURNED OUT
FUSE OK

REPLACE FUSE AFTER

CHECKING FOR,
1

AND REPAIRING

SHORT CIRCUITS

I

TEST FLASHER UNIT

?
TROUBLE

OVER

FLASHER

NOT GOOD

FLASHER

OK

REPLACE

?
TROUBLE

OVER

SUBSTITUTE

NEW SWITCH

LIGHTS NOW

OPERATE

REPAIR OR

l REPLACE

SWITCH OR

CONNECTING

IT WIRES

TROUBLE

OVER S325-A

Flu.2Turn Indicator Trouble Shooting

"Road
Map"
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TURN INDICATOR TROUBLE SHOOTING (Cont.)

TURN INDICATOR LIGHTS

OPERATE INCORRECTLY

(Cont.)

ALL lights ON one side do nectors behind the instrument panel,

NOT BURN and connect a new switch in its place.

If the lights now burn, the old switch

If all the lights, including the pilot ;s defective. Replace it. If the lights

light on one side only do not burn stni do not burn, the wiring to all

when the switch is operated, either three lights is defective. Repair the

the manual switch is defective, the wiring.

wiring to all lights is defective, or

all three lights are burned out. Re- p,LOT llGHTS DO NOT BURN

place the tail light on the side in ques- If either pilot light does not burn,

tion. If this light still does not burn the light is burned out, or the wiring

when the turn switch is operated, the to the light is defective. Replace the

switch is probably defective. Discon- light or repair the wiring where

nect the switch wires from the con- necessary.

IMPROPER TURN

INDICATOR

CANCELLATION

If the turn indicator cancels pre-

making positive contact with the

maturely, check the tension of the canceling pawls on the switch. The

conical, switch-hold-down spring distance between the lower edges of

(Fig. 30). Stretch the spring slightly the steering wheel spokes and the

to increase the tension. upper edge of the steering shaft
hous-

If the turn indicator does not can- ing should not be greater than Vie

eel at all, make certain that the can- inch. If necessary, loosen the steering

celing cam on the steering wheel is shaft housing and reposition it.

PILOT LIGHT LEAD
*J|

TO
"ACC"

TERMINAL

OF IGNITION SWITCH

RADIO RECEIVER

CONTROL

ASSEMBLY

AUDIO CHASSIS

POWER LEAD
SERIAL NUMBER

MODEL NUMBER

f^UUUUL^
5318-A

ANTENNA ANTENNA

CONNECTOR TRIMMER 5320-A

FIG. 3Radio Wiring Connections Mb. 4Serial Number, Antenna Connector and

Trimmer Locations

RADIO

GENERAL INFORMATION

A pictorial diagram showing the

radio connections is shown in Fig. 3.

MODEL IDENTIFICATION

The model number (94MS) iden

tifies the manufacturer (Motorola),

and is the prefix to the serial number

stamped on the side of the receiver

(Fig. 4). The receiver uses four tubes

plus two power transistors.
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TONE CONTROL

KNOB

RADIO RECEIVER

CONTROL

ASSEMBLY

FIG. 5 Radio Installati

5319-A

ASH TRAY

SPEAKER LEAD 5326-A

on FIG. 6Speaker Mounting

RADIO CONTROLS

Tuning is controlled by five push

buttons and by the tuning knob to

the right of the receiver dial. Actua

tion of any of the five push buttons

turns the receiver on. A sixth push

button turns the receiver off. Volume

and tone are controlled by the dual

knob to the left side of the receiver

dial.

CHASSIS MOUNTINGS

The receiver is attached to the in

strument panel with two hex nuts

and lock washers and by a support

bracket at the rear of the set. The

audio chassis is mounted on the left

fresh air inlet duct. The speaker is

mounted on the underside of the tun

nel trim panel (Fig. 5).

CHASSIS CONNECTIONS

The amenna connector,
"A"

lead,

pilot light lead, and audio chassis

power lead are at the back of the

receiver (Fig. 4). The antenna trim

mer adjusting screw is accessible

through a hole in the bottom of the

receiver (Fig. 4). The speaker lead

plugs into a socket which is mount

ed on the audio chassis assembly

(Fig. A).

ACCESSIBILITY

The receiver can be tested (minor

repair tests) and the tubes changed

while the receiver is mounted in the

vehicle. Removal of the bottom cover

permits access to all tubes as shown

in Fig. 11. In order to remove the

bottom cover, it will be necessary to

remove the access cover directly un

der the receiver, and to remove the

heater control trim panel. Removal

of the receiver cover mounting screws

at the lower back edge of the receiver

will then allow removal of the cover.

REMOVAL AND INSTALLATION

Be sure that the ignition switch is

off before starting removal of the re

ceiver, so that damage will not result

to the power transistors when the

speaker is disconnected.

Receiver Control Assembly. Re

move the control knobs and the two

hex mounting nuts and lock washers.

Remove the radio access cover and

the rear support bracket to instru

ment panel mounting bolt. Lower the

receiver through the access hole, dis

connect the antenna lead, pilot light

lead,
"A"

lead, and the audio chassis

cable, then remove the receiver.

When installing the receiver, at

tach the cables and leads before plac

ing the receiver in position in the

panel. Make certain that the chassis

makes good electrical contact with

the instrument panel at both the front

and back support positions.

Audio Chassis Assembly. To gain

access to the audio chassis, remove

the left heater control trim panel ex

tension. Disconnect the audio chassis

cable from the receiver control chas

sis (Fig. 4), disconnect the speaker

lead from the audio chassis, remove

the four mounting screws and remove

the chassis.

When mounting the audio chassis,

make certain that there is good metal

to metal contact between the chassis

and the air inlet duct. It is necessary

to have good electrical contact at this

point for proper operation of the

receiver.

Speaker. Remove the heater con

trol trim panel, and the tunnel trim

panel. Remove the four speaker

mounting wing nuts, disconnect the

speaker cable from the audio chassis

and remove the speaker (Fig. 6).

Place the new speaker in position

and install the four wing nuts finger

tight only, so as not to distort the

speaker. Route the speaker lead

along the tunnel and behind the in

strument panel to the audio chassis

and plug it into the speaker outlet

socket (Fig. 4). Install the tunnel trim

panel and the heater control trim

panel. Be careful not to pinch the

speaker lead.

ANTENNA INSTALLATION

The antenna is mounted on the

right front fender. Use the template

provided with the antenna to locate

the mounting hole. Drill a lVs inch

diameter hole. Insert the antenna into

the hole through the opening in the

fender apron. Pull the antenna into

position, and install the gasket, in

sulator, and antenna mounting nut.

Adjust the antenna during installa

tion with a slight angle inward, by
rotating the antenna base and insu

lator to match the contour at the

fender. Route the antenna lead-in

through the existing windshield wiper

hose grommet above the heater, and

plug it into the antenna socket at the

back of the receiver control assembly
(Fig. 4).

A rear deck mounted antenna is

also available. It is mounted at the

center front of the back deck. The

lead-in is routed under the left side

of the rear seat, along the front of the

seat and along the tunnel to the re

ceiver control assembly.
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ITEM A

ITEM B

FRONT WHEEL SPINDLE

STATIC COLLECTOR

ITEM C

FIG. 7Suppression Equipment Installat

531 5-A

ion

SUPPRESSION EQUIPMENT

When installing suppression items,

make certain that all paint and dirt

have been removed from between the

condensers and the vehicle. Tighten

all nuts and bolts securely.

The high tension portion of the

engine ignition system uses radio re

sistance wire as standard equipment.

The balance of the suppression equip

ment is installed as follows:

Install the voltage regulator con

denser as shown at
"A"

Fig. 7. Install

the condenser bracket between the

body sheet metal and the regulator.

It is not necessary to remove the

generator assembly bolt to install the

generator condenser. Loosen the bolt

only enough to slide the mounting

bracket under the lockwasher
("B"

Fig. 7). Connect the condenser lead

to the armature terminal of the gen

erator.

Remove both front hub grease

caps. Clean the caps and install the

static collector as shown in
"C"

in

Fig. 7. Bend the cotter pin away from

the spindle center hole so that it will

not interfere with the static collector.

Install the grease caps and hub caps.

Install the bonding clip with the

second existing screw from the right

hand side
("D"

Fig. 7).

ADJUSTMENTS

Be sure to warm up the receiver

for 15 minutes before making the fol

lowing adjustments.

ANTENNA TRIMMER

Extend the antenna to its maxi

mum length. Remove the radio access

plate. Tune in the weakest station

between 12 and 16 on the dial and

reduce the volume until the station

is barely audible. Turn the antenna

trimmer screw, Fig. 4, slowly in

either direction until a peak of vol

ume is reached.
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.*ji*a:..-

..:m..i.z:-fami -if- . ^^..

BUTTON PULLED OUT FOR ADJUSTMENT 5327 -B

FIG. 0Push Button Adjustment

SWITCH
CLUTCH

FIG. 9Pilot Light Replacement

R.F. 12AF6

ANTENNA TRIMMER

CONVERTER

12AD6

SWITCH ADJUSTING ARM CLUTCH ADJUSTING ARM 5329-A

FIG. 10Clutch and Switch Adjustment

PUSH BUTTON

Adjustment of the push buttons

must be made during daylight hours

due to the high sensitivity of the

receiver.

Pull out the desired push button as

shown in Fig. 8. Reduce the volume

to a low value, and tune in the desired

local station with the manual tuning

knob. The station is correctly tuned

in when the clearest tone is heard.

Carefully push the button in all the

way, then release it.

Adjust the remaining buttons and

check all the positions for
"repeat"

accuracy. Repeat the procedure for

any buttons that shift from the cor

rect tuning point.

MINOR REPAIRS

Minor repairs involve mechanical

adjustments and corrections of the

tuning mechanism and antenna trim

mer and replacement of pilot lights,

and tubes.

ANTENNA TRIMMER

If the antenna trimmer will not

"peak"

the volume when the trimmer

screw is rotated in either direction,

rib. 11Tube Arrangement

remove the receiver bottom cover

and examine the condenser tuning

plate (Fig. 11) for movement while

the trimmer screw 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.

11). If this does not cure the trouble,

remove the radio for major repair.

PILOT LIGHT REPLACEMENT

Remove the receiver from the vehi

cle and remove the top cover. The

pilot light is then accessible for re

placement (Fig. 9).

CLUTCH RELEASE ADJUSTMENT

To repair inoperative or hard op

erating push buttons, check the clutch

release clearance. The clutch should

release when any tuning push button

is depressed about Va inch. The

clutch is adjusted by bending the

clutch adjusting arm (Fig. 10).

To repair an inoperative on or off

action of the push buttons, check

the switch release adjusting arm

(Fig. 10). The
"OFF"

push button

should latch in the in postion when

depressed. The
"OFF"

push button

should release when any of the other

buttons are depressed about Va inch.

The switch release is adjusted by
bending the switch adjusting arm

(Fig. 10).

TUBE REPLACEMENT

All of the tubes may be easily re

placed once the bottom cover is re

moved (Fig. 11). When the new tube

is installed, be sure that it is firmly
seated in its socket.
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HEATER

HEATER CORE

DEFROSTER OUTLETS

FENDER APRON GROUND #16 Red (SLOW)

#76 Oronge (FAST)

BLOWER

14 AMP. FUSE

TO
"ACC."

TERMINAL ON IGNITION SWITCH

BULLET CONNECTOR TO WIRING HARNESS

CONTROL

PILOT LAMP
M^y ^bo

FIG. 12Heater Circuit

DEFROSTER OUTLETS 'SM? OPENING TO
CORE PASSENGER

COMPARTMENT
CONTROL AT

HEAT

^l^^^^j CONTROL

AT OFF

5 104-A

PLENUM CHAMBER

AIR VALVE

CONTROL

AT DEFROST

5307-A

FIG. 13-Heater Air Flow

The MagicAire fresh air heater is

used on the Thunderbird. An electri

cal circuit diagram is shown in

Fig. 12.

OPERATING PRINCIPLES

The fresh air heater is designed to

function in conjunction with the

fresh air ventilating system. Incoming

fresh air enters the car through a

grille running the full width of the

cowl. The grille is open at all times.

Any water that may enter is directed

to drain holes on either side of the

car.

The fresh air intake chamber con

nects to the passenger compartment

through a fresh air outlet on each

side of the car under the ends of the

instrument panel. An air valve in

each outlet opens or closes the outlet.

The heater blower couples to an out

let provided in the right side of the

fresh air intake chamber (Fig. 13).

The heater control panel (Fig. 19)

which is mounted on the tunnel di

rectly under the instrument panel,

controls the amount of heat and al

lows the selection of either outside

fresh air or recirculated air for ven

tilation, heating or defrosting.

TEMPERATURE CONTROL UNIT

The temperature of the heated air

is controlled by a capillary tube oper

ated thermostat valve that automati

cally regulates the flow of water

through the heater core. The capil

lary tube is located in the plenum

chamber (Fig. 18). The action of the

thermostat valve is regulated by the

temperature control lever (top lever)

in the heater control panel (Fig. 19).

The thermostat controls the flow of

hot water from completely off to

full on.

AIR FLOW CONTROL

The middle lever (Fig. 19) controls

two air valves (Fig. 13). With the

control lever at the
"OFF"

position,

the cowl air inlet valve is closed,

shutting off outside air. This allows

the blower to recirculate the air in

side the passenger compartment.

Movement of the lever to the

"HEAT"

position opens the cowl air

inlet valve and closes the opening to

the passenger compartment (Fig. 13).

This allows the blower to force out

side fresh air through the heater.

Movement of the lever to the "DE

FROST"
position closes the plenum

outlets and opens the defroster out

lets (Fig. 13). This allows the blower

to force outside air, heated or cool,

across the windshield for defrosting

or moisture removal.

The distribution of air between

the defroster and the plenum cham

ber is regulated by the position of

the control lever between HEAT and

DEFROST.

The bottom lever controls two

speed ranges for the blower fan by

means of a switch and a two-speed

three-wire-motor.

An air distributor (plenum cham

ber) contains numerous outlets that

serve as nozzles to direct the air

downward to the floor. The air then

flows under the front seat and circu

lates through the entire passenger

compartment.

NOTE: When the control lever is

at the
"HEAT"

or
"DEFROST'

posi

tion, it may be necessary to open a

ventilator or window slightly to allow

complete circulation of the outside

air through the passenger compart

ment.
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rib. 14Heater Hose Connections

COWL AIR INLET

VALVE CABLE

FIG. 16Blower Switch Removal

5331-A

FIG. 15Blower Motor Removal
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POS.

JTTr

TO OTHER

CIRCUITS

5108-A

FIG. 17Heater Motor Current Draw Test

ACCESSIBILITY

The fresh air heater consists of a

heater unit, motor and blower assem

bly, heater control units, air distribu

tor, defroster tube and nozzle, air

vent assemblies, and controls. Indi

vidual units of the heating system can

be removed if service is required.

Figure 14 shows the heater hose con

nections on the engine.

HEATER BLOWER MOTOR

Removal and installation of the

heater blower motor and fan is ac

complished by disconnecting the mo

tor wires and removing the four

mounting screws (Fig. 15). After in

stalling the blower motor and fan, be

sure that the ground connection is

clean and tight.

To remove the blower and motor

housing assembly (Fig. 15), discon

nect the blower wires, loosen the

heater hose clamps and slide them

forward, remove the five mounting

screws and remove the assembly.

HEATER CORE REMOVAL

Drain the radiator and disconnect

the heater hoses at the heater core.

Remove the heater control trim panel

and the right extension of this trim

panel. Remove the plenum air valve

Bowden cable, remove the five ple

num to heater core housing screws,

and remove the plenum. Disconnect

the temperature control cable from

the thermostat (Fig. 18), remove the

three core mounting screws and re

move the core.

Remove the thermostat water valve

from the old heater core and install

it on the new heater core with a new

rubber gasket. Mount the core as

sembly in the core housing, and at

tach and adjust the thermostat con

trol cable. Install the plenum cham

ber, attach the defroster coupling

hoses, and attach and adjust the

plenum air valve control cable. In

stall the heater control trim panel

and extension. Attach the heater hoses

to the heater core (Fig. 14), and fill

the radiator.

HEATER CONTROL

The heater control is mounted on

the tunnel directly under the instru

ment panel. To remove the control,

remove the control trim panel, re

move the control mounting screws,

disconnect the Bowden cables, dis

connect the heater blower and con

trol light wires and remove the con

trol. When installing a new control,

adjust each Bowden cable for proper

operation of the controls. The blower

switch is attached to the underside of

the control by a mounting screw

(Fig. 16).

HEATER CURRENT DRAW TEST

Connect a 0-50 ammeter as shown

in Fig. 17. The blower motor will op

erate independently of the control

switch, and the current draw of the

motor will be indicated on the am

meter. Normal current draw should

be 4 to 5 amperes for the high speed

position (orange wire). The slow

speed current draw (red wire) is 3

to 4 amperes.
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TEMPERATURE CONTROL CABLE CORE MOUNTING SCREWS

THERMOSTAT CONTROL LEVER
-^

5324-A

FIG. 18Heater Thermostat Adjustment

VALVE ACTUATING ARM

Flu. 19Heater Control Lever Adjustment

VALVE CLOSED TO OUTSIDE AIR 5332-B

FIG. 20Cowl Air Inlet Valve Adjustment

HEATER CONTROL PANEL PLENUM AIR VALVE LEVER

FIG. 21Defroster Air Valve Adjustment

5333 -B

Heater Control Adjustment

The upper lever of the heater con

trol assembly is connected to the

thermostat on the heater (Fig. 16).

Loosen the cable clamp on the con

trol assembly and position the cable

so that the thermostat valve is in the

closed position (all the way over to

the right Fig. 18), when the tem

perature lever is % to Vie inch from

the left end of the slot (Fig. 19), and

tighten the clamp.

The middle lever of the heater

control assembly is connected to the

defroster air valve and the cowl air

inlet valve (Fig. 16). Place the lever

Vs to Vie inch from the left end of the

slot (Fig. 19). Remove the glove box

and loosen the cable in the clamp on

top of the air valve (Fig. 20). Adjust

the cable so that the valve actuating

arm is all the way forward (valve

closed to outside air), then tighten

the clamp.

Move the middle lever to the
"HEAT"

position. Remove the heater

control trim panel and loosen the

cable in the clamp on the plenum

chamber (Fig. 21). Adjust the cable

so that the valve actuating arm is as

far to the right as possible, then

tighten the clamp.
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WINDSHIELD WIPER AND WINDSHIELD WASHER

PIVOT SHAFT ASSEMBLY DEFROSTER OUTLETS WIPER MOTOR AND DRIVE PULLEY TENSION ASSEMBLY

IDLER PULLEYS

FIG. 22Windshield Wiper and Heater Plenum

WINDSHIELD WIPER

The windshield wiper assembly is

shown in Fig. 22.

If service is required on the motor

assembly, control assembly, or pivot

shaft assemblies, they may be re

moved separately. To remove any of

the windshield wiper assemblies it

will first be necessary to remove the

glove box.

To remove the wiper motor, in

addition to the glove box, remove the

right defroster air duct. Remove the

motor bracket to bracket mount nuts,

disconnect the pivot shaft cables, dis

connect the vacuum hoses and con

trol head cable and remove the

motor. Remove the motor from the

shaft assembly.

HEATER AIR VALVE 5310-B

Before installing a new motor,

loosen the motor drive pulley tension

clamp nut, compress the tension arms

and tighten the nut (Fig. 23). Mount

the motor to the drive pulley assem

bly, install the drive head cable, at

tach the vacuum hoses, attach the

drive cables (Figs. 22 and 24), and

mount the assembly. Loosen the ten

sion arms clamp nut to put tension

on the cables then tighten it again.

To remove the pivot shaft assem

blies, remove the wiper blade assem

blies, remove the pivot shaft mount

ing nuts, slide the pivot assemblies

out of the mounting holes, disconnect

the cables from the motor drive pul

ley and remove the assemblies.

To gain access to the left pivot

shaft assembly, remove the speedom

eter assembly. The pivot shaft assem

bly may then be removed through the

speedometer mounting hole.

Before installing new pivot shaft

assemblies, loosen the motor drive

pulley tension arms clamp nut, com

press the tension arms with a
"C"

clamp and tighten the nut (Fig. 23).

Install the cables as shown in Figs.

22 and 24, mount the pivot shaft as

semblies, release the tension arms

clamp nut, then tighten it.

The control assembly may be re

moved from the instrument panel by

removing the bezel nut after loosen

ing and removing the control knob.

TENSION ARMS RELEASED

TENSION ARMS COMPRESSED

MOTOR MOUNT BRACKET TENSION ARMS CLAMP NUT

3334 -B

FIG. 23Wiper Cable Tension Assembly
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PIVOT SHAFT

PULLEY

MOTOR DRIVE PULLEY

PIVOT SHAFT

PULLEY

5335-A

FIG. 24Wiper Drive Cable Attachment

CABLE FROM INSTRUMENT PANEL CONTROL

-Q
-^-

WASHER NOZZLE SUPPLY HOSE VACUUM HOSE FROM CONTROL LEVER

VACUUM HOSE

FROM ENGINE

VACUUM HOSE

FROM WINDSHIELD

WASHER CONTROL

5337-A

FIG. 26Windshield Wiper Actuator

VACUUM HOSE FROM ENGINE CONTROL LEVER

WATER PUMP 5336-A'VACUUM ACTUATOR

FIG. 25-Windshield Washer Installation-Typical

HOSES TO PUMP ACTUATOR

AND WIPER ACTUATOR

LEFT INSTRUMENT

PANEL EXTENSION 5338-A

FIG. 27-Windshield Washer Control

Windshield Washer

The windshield washer unit oper

ates in conjunction with the wind

shield wiper. The washer control lever

is mounted on the left instrument

panel extension. Pushing the lever

forward opens the vacuum line to a

vacuum actuator (Fig. 25). The vac

uum actuator connects a water pump

to the fan belt through a friction

drive. The water pump draws water

from the water reservoir and deliv

ers it to the washer nozzles which

are mounted under the front edge of

the fresh air inlet grille and screen

assembly. As long as the control lever

is held in the forward position, two

steady streams of water are delivered

to the windshield.

Actuation of the windshield washer

control lever also opens the vacuum

line to the vacuum operated wind

shield actuator assembly (Fig. 26).

The wiper will continue to operate

for several cycles after the washer

control lever is released due to the

delay action of the actuator assembly.
The adjustment clearance between

the windshield washer pump drive

wheel and the fan belt is Va inch.

The windshield washer control as

sembly is removed by removing the

left extension of the instrument panel,
and removing the two mounting
screws (Fig. 27). When installing the

control assembly, attach the large

hose to the large pipe (Fig. 27). The

hoses to the pump actuator and to

the wiper actuator may be attached to

either of the two smaller pipe outlets.
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MISCELLANEOUS ACCESSORIES

Green-White Band . i Orange-Blue Band

Green-Orange Band

Green

BACK-UP LIGHT TERMINALS TRANSMISSION LOCKOUT TERMINALS

5339-A

FIG. 28-Back-Up Light Switch

CANCELLING PAWL

Blue-Yellow Band

(HORN BUTTON

Red-B7ue Band
WIRE)

(STARTER SOLENOID WIRE)

TIGHTEN LEVER UNTIL LOCKWASHER

IS FLATTENED

FIG. 29Turn Indicator Wiring Connections

5340-A

HORN BUTTON CONTACT SUPPORT SWITCH

CONICAL TENSION SPRING SWITCH ACTUATING ARM
5341 -A

FIG. 30Turn Indicator Switch

Clock

Adjustment of the clock is auto

matic. If the clock runs slow or fast,

merely reset the clock to the proper

time. This action adjusts the clock

automatically.

To replace the clock, remove the

clock bezel by pulling it from the

instrument panel, remove the mount

ing screws, pull the clock away from

the instrument panel, then
disconnect

the clock supply wire and
panel light.

Back-Up Lights

The back-up lights are part of the

outboard taillights (Fig. 9, page 8-8).

The standard transmission equipped

Thunderbird has the back-up light

switch mounted on the steering col

umn in the engine compartment.

Thunderbirds with an automatic

transmission, have the back-up light

switch mounted on the steering col

umn just above the brake pedal. The

switch on these units is integral with

the automatic transmission lockout

switch (Fig. 28).

Turn Indicator

Figure 29 shows the turn indicator

wiring connections. Figure 1 shows

the turn indicator schematic diagram.

To remove the turn indicator switch,

remove the steering wheel and the

plastic horn button contact support

(Fig. 30). Unscrew the actuating

lever, remove the conical tension

spring, then remove the switch actu

ating arm. The turn switch may then

be removed by removing the two

mounting screws. Disconnect the

wires at the steering column (Fig. 29),

attach a heavy cord to the wire ends

and pull the switch wires from the

steering column. The heavy cord is

used to pull the new switch wires

down through the steering column.
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10-3 SPECIFICATIONS

LIGHTING SYSTEM, HORNS, AND INSTRUMENTS

FUSE AND CIRCUIT BREAKER CHART

Circuit Protective Device Location

Clock 1AG-1-Fuse Cartridge in Feed Wire Behind Instrument Panel

Cigarette Lighter ?Sulphur Disc *Back of Lighter Socket

Overdrive 3 AG-15 Fuse Clip on O.D. Relay

Back Up Lamps Circuit Breaker

Integral with Headlight SwitchHead Lamps Circuit Breaker

Auxiliary Lamps (Park, Tail, Dash, Stop) Circuit Breaker

Dome Lamp SFE 7.5 Fuse Clip on Light Switch

Turn Signals & Turn Indicators SFE 7.5 Fuse Cartridge in Feed Wire Behind Instrument Panel

Radio 1 AG-5 Fuse Cartridge in Feed Wire

Heater Blower SFE-14 Fuse Cartridge in Wire from Ignition Switch

Power Seats (2) Circuit Breakers Cartridge in Wire from Relay (1)
Horizontal Motor Relay Bracket (1)

Power Windows (5) Circuit Breakers See Group 11Part 3

Air Conditioning Circuit Breaker Cartridge in Wire from Ignition Switch

*Not required when socket and retainer equipped with integral circuit breaker are used.

BULB CHART BULB CHART (Cont.)

Unit

Candle

Power or

Wattage

Trade

No.

HeadlampNo. 1 (Inner) 37.5w 4001

Headlamp-No. 2 (Outer) 50/37.5w 4002

Front Turn Signal/Parking 32/4 cp. 1034

Rear Turn Signal & Stop/Tail 32/4 cp. 1034

Tail Only (Inboard Lamp) 4 c.p. 67

License Plate 4cp. 67

Back-up Lamps 15 c.p. 1003

Instrument Panel

Indicators:

Hi Beam 2cp. 57

Oil Pressure 2cp. 57 j

Generator 2cp. 57

Turn Signal 2 c.p. 57

Illumination:

Speedometer 2 c.p. 57

Fuel Gauge 2 c.p. 57

Unit

Candle

Power or

Wattage

Trade

No.

Temp. Gauge 2 c.p. 57

Cigarette Lighter Socket & W/S Wiper 2 c.p. 57

Heater Control 2 c.p. 57

Heater & A/C Control 2 c.p. 57

Clock 2 c.p. 57

Ignition Key & Lighting Switch 2 c.p. 57

Radio Dial 2 c.p. 57

Glove Compartment 2 c.p. 57

'

Air Conditioner Panel 2 c.p. 57

Automatic Transmission Control 1 c.p. 1445

Dome Lamp 15 c.p. 1003

INSTRUMENT VOLTAGE

Fuel and Temperature GaugesAverage Voltage at

Gauge Terminals 5v

STOP LIGHT SWITCH

Operating Pressure 5 psi
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LIGHTING SYSTEM, HORNS, AND INSTRUMENTS (Cont.)

ACCESSORIES

TURN INDICATOR HORN

Current Draw at 12 v 0-4 Amperes

HEATER MOTOR CURRENT DRAW

At Slow Speed 3-4 Amperes at 12 volts

At Fast Speed 4-5 Amperes at 12 volts

Horn Current Draw at 12 v 9.0-10.0 Amperes

AIR CONDITIONER CURRENT DRAW

At Slow Speed 10 Amperes at 12 volts

At Fast Speed 5 Amperes at 12 volts

SPEEDOMETER GEARREAR AXLE TIRE SIZE

COMBINATIONS

Tire Size 7:50x14

Rear Axle

Ratio

Teeth in

Drive Gear

Teeth in

Driven Gear

2.91 8 18

3.10 8 19

3.70 7 20
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AND SEALING
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PATENT PLATE INFORMATION

The 1959 Thunderbird patent

plate is attached to the left door

hinge pillar post (Fig. 1). An ex

planation of the patent plate serial

number, body model, production

date, transmission code, and axle

code follows.

SERIAL NUMBER

The serial number identifies the

type of engine, model year, assembly

plant, body style, and consecutive

unit numbers:

ENGINE TYPE

Symbol Engine

352 H

430 J

MODEL YEAR

Symbol Year

9 1959

ASSEMBLY PLANT

Symbol Assembly Plant

Y . . . .Lincoln Assembly Plant

BODY STYLE

Symbol Body Style

H Tudor Hardtop

J Convertible

CONSECUTIVE UNIT NUMBER

The assembly plants, with each car

model change, begin with consecu

tive unit number 100001 and con

tinue on for each unit built.

Example * H9YH 100001
*

H8 Cyl. 352 Cubic Inch Dis

placement

91959 Model

Y Lincoln Assembly Plant

H Tudor Hardtop

SERIAL NUMBER

[H9YH 100001)
/A*c*t6e/i6c'te%

BODY COLOR TRIM DATE TRANS AXLE

OI63A A 9X 24M TTlO
THIS VEHICLE IS CONSTRUCTED UNDER UNITED STATES LETTER PATENTS

OTHER PATENTS PENDING

MADE IN U.S.A. BY sJ&pcL^^ PATENT OFFICE

7351-B

FIG. 1 Thunderbird Patent Plate

VEHICLE CODE NUMBER

BODY TYPE

63A Tudor Hardtop
76A Convertible

PRODUCTION DATE CODES

The production date code desig
nates the day, month, and year the

Thunderbird was completed. The 24

calendar months are listed so that

the patent plates can be properly

dated when production of a model

year extends past 12 months.

The codes signifying the month

and year follow:

Code

First Second

Month Year Year

January A N

February B P

March C Q
April D R

May E S

June F T

July G U

August H V

September J W

October K X

November L Y

December M Z

TRANSMISSION CODES

The codes for identifying the types
of transmissions used on the 1959

Thunderbird follow:

Code Transmission

1 Conventional

2 Overdrive

4 Cruise-O-Matic

REAR AXLE CODES

The codes for identifying the rear

axle ratios follow:

Code RearAxle Ratio

1 3:10 to 1

3 3:70 to 1

0 2:91 to 1

BODY TUNE-UP

Most rattles are caused by a loose

bolt or screw. Foreign objects such

as nuts, bolts, or small pieces of body

deadener in the door wells, pillars,

and quarter panels are often the

source of rattles. Door wells can be

checked by carefully striking the un

derside of the door with a rubber

mallet. The impact made by the mal
let will indicate if loose objects are in

the door well.

All bolts and screws should be
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tightened immediately after the first

1000 miles of car operation. In

the event that tightening the bolts and

screws, located on such assemblies

as the doors, hood, and deck lid, does

not eliminate the rattles, the trouble

is probably caused by misalignment.

If this is the case, follow the adjust

ment and alignment procedures 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. 2), 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.

DOOR

ROCKER PANEL

HOIST

FIG. 2-Drain Holes

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.

7374-A

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.

EXTERIOR AND INTERIOR CLEANING

EXTERIOR CLEANING

The outside finish should be fre

quently washed. Never wipe the

painted surfaces with a dry cloth.

Dusting the finish when it is dry tends

to rub the dust and dirt into the baked

enamel, and leaves a sandpaper effect

on the surface. To keep the finish

bright and attractive, and eliminate

the necessity of using polish, wash the

vehicle whenever it has accumulated

a moderate amount of dirt and road

salt.

The bright metal parts of the car

require no special care. Periodic

cleaning will preserve the beauty and

life of these finishes. Wash with clear

water or if the parts are very dirty
use a mild soap. Using a clean soft

cloth or a sponge and water, rinse and

wipe the parts dry. FoMoCo Chrome

Cleaner may be used sparingly to re

move rust or salt corrosion from

chrome plated parts. Do not scour

chrome finished parts with steel wool

or polish them with products con

taining abrasives. FoMoCo Custom

Auto Wax will provide excellent pro

tection for all bright metal parts.

INTERIOR CLEANING

Use a broom or a vacuum cleaner

to remove dust and dirt from the up

holstery or floor covering. Vinyl

and woven plastic trim that is dusty
can usually be cleaned with a damp
cloth.

Dirty or stained upholstery can be

cleaned with FoMoCo Interior Trim

Cleaner. This cleaner may be used on

leather, plastic, vinyl, imitation

leather, fabric upholsteries, rubber

mats, and carpeting. Be sure to follow

the directions on the cleaner con

tainer.

BODY CONSTRUCTION AND SEALING

DUST AND WATER LEAKS

The forward motion of the car

creates a slight vacuum within the

body, particularly if a window or

ventilator is partially open. Any un

sealed crevice or small opening in

the lower section of the body will

permit air to be drawn into the body.

If dust is present in the air, it will

follow any path taken by the air from

the point of entry into the passenger

and luggage compartments. Opening
the cowl ventilator will equalize these

pressures. Dust may work its way

into the hollow, box-type, rocker

panel which extends along the edge

of the floor below the doors. Dust

accumulates in the rocker panel, and

may eventually work its way to the

rear body pillar or kick up, and fol

low the contour of the wheelhouse

into the luggage compartment.

To eliminate dust leakage, deter

mine the exact point at which the

dust enters. As explained previously,

the point of entry is often deceptive

in that the dust may enter at one point

and then follow the passages formed

by interior trim.
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Under certain conditions, water

can enter the body at any point where
dirt or dust can enter. Any considera
tion of water leakage must take into
account all points covered under dust

leaks.

Dust and/or water leaks may
result from missing or improperly in

stalled plugs and grommets. These

are used in the underbody and the

dash panel.

LOCATING DUST LEAKS

To determine the exact location of

a dust leak, remove the following trim
from the car:

1. Cowl trim panel.

2. Quarter trim panel.

3. Rear seat back and seat cushion.

4. Luggage compartment floor

mats, side trim panel, and spare

wheel.

5. Scuff plates.

After removing the trim, the loca

tion of most leaks will be readily

evident. Seal these leaks, and road

test the car on a dusty road to make

sure all leaks are sealed. The entrance

of dust is usually indicated by a

pointed shaft of dust or silt at the

point of entrance.

After the road test, check for indi

cations of a dust pattern around the

door openings, cowl panel, lower part

of the quarter panel, and in the lug
gage compartment.

TYPES OF SEALERS AND

APPLICATION

A wide variety of sealers are used

by manufacturers. Since it would be

difficult to stock all of these sealers,

the all-purpose sealers described be

low have been selected for service use.

The method and points of application

are given under each sealer type.

BODY SEALER B8A-19562-A

This white sealer will not run, is

fast 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 asbestos 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.

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 of other vinyl and

rubber trim.

AMBER TRANSPARENT CEMENT

B6A-19S63-C

Amber transparent cement is a

universal adhesive for all types of

rubber and fabric. It will not stain

or bleed, is easy to clean up, and will

not harm paint. This cement has an

extra fast tacking action and a very

strong grip. It is excellent for fasten

ing weatherstrips to doors and deck

lids, and for repair of cloth or vinyl

trim.

RUBBER CEMENT 8A-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 a medium coat of

cement to both surfaces, allow it to

dry until tacky, and press both sur

faces firmly together.

CLEANING SOLVENT B6A-19563-D

A general clean-up solvent is used

to clean off 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 B8A-19553-A

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 between the glass

frame and rubber weatherstrip.

REPAIRING UNDERCOATED

SHEET METAL

When repairing undercoated sheet

metal, rough out the damaged por

tion, and apply moderate heat to the

outside of the panel. This will soften

the undercoating so that it can be

scraped off with a putty knife. Re

move any remaining material with a

solvent.

Apply undercoating to the repaired
metal with a putty knife or paint

brush. Do not apply heat on freshly
applied undercoating.
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BODY ALIGNMENT

Servicing the unitized body should

not present any unusual difficulties or

necessitate additional equipment

other than that required for the con

ventional frame and body repair. The

application of heat and the use of

heavy duty jacks must be carefully

controlled because of the difference

in the gauge of the metal in the sub-

frame of a unitized body and the

stress points developed in a single

welded unit construction. It is pos

sible to pull damaged areas back into

alignment with the use of light-weight

jacks and hydraulic equipment with

out heating the metal.

Rough out badly damaged areas

before taking measurements for

squaring up a body. If necessary re

move the glass from the damaged

area to prevent breakage. In severe

cases, reinforcement brackets and

other inner construction may have to

be removed or cut to permit restora

tion of the outer shell and pillars with

out excessive strain on the parts.

Straighten, install, and secure all such

parts in place before attempting to

align the body.

In cases of severe or sharp bends,
it may be necessary to use heat. Any
attempt to cold-straighten a severely

bent bracket may cause ruptures of

the welds and may also cause cracks

in the bent part. Never heat the area

more than a dull red.

CHECKING BODY FOR

MISALIGNMENT

To align or square up a body, take

two opposite diagonal measurements

between pillars (Fig. 1). Use a meas-

7029-A

FIG. 1Typical Body Measuring Points

uring tram for these measurements.

Take the measurements between ref

erence points such as crease lines or

weld joints which are diagonally op

posite each other on the two pillars

being measured. Since all measure

ments should be made from the bare

metal, remove all interior trim from

the checking points.

In some cases, it is difficult to ob

tain proper body alignment when re

pairing a body that is damaged on

both sides. In these cases, horizontal

and vertical measurements can be

taken from a body of the same body

style. Once these basic dimensions

are taken and established on the dam

aged body, alignment can be made by

diagonal measurements taken from

the measuring points on the two

pillars.

When two opposite diagonal meas

urements are not the same, the body

should be forced in the direction of

the short diagonal. The distance to

force that part of the body will be a

little more than one half the differ

ence in the two diagonals to com

pensate for
"spring-back."

Do not attempt to correct any seri

ous misalignment with one jacking
operation. This is particularly true if

other sections of the body also re

quire aligning. Align each section

proportionately until the proper di

mensions are obtained.

Door openings are checked in the

same manner as the body. Horizontal,

vertical, and diagonal checking points

are established on all four sides of

the door opening that is being
measured.

PANEL REPAIR

With proper equipment, an experi

enced body repair man can repair a

damaged area in a body panel by one

of three methods:

1. External or surface damage that

can be bumped out or refinished.

2. External damage that can be

repaired by removing a complete

panel and installing a service panel.

3. Extensive damage necessitating

the removal of the outer panels and

the realignment or replacement of
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7343-A

p|Qa 2Sealer Application to Floor Pan, Body Side, and Dash Panel
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sections of the sub-frame. When per

forming repairs of this type, measure
sufficient overlap to assure an ade

quate area for a strong welded sur

face.

In cases where only a portion of a

panel requires replacement, a section

of a service panel can be used. Com

plete service panels are available if

the area is extensively damaged.

If a complete panel requires re

placement, refer to Figure 2 which

shows some of the hidden weld joints

and sealer locations.

PANEL REPAIR PROCEDURE

The following procedure is one of

several methods that can be used for

cutting out and replacing a portion

of the quarter panel. Although this

procedure is used here for quarter

panel repairs, it can be applied to

other sections of the body as well.
Rough out and shape as much of

the damaged area as possible. Meas

ure the piece of metal to be cut out

(Fig. 3). This measurement should be

taken from a definite point, such as a

moulding or bead.

Make the corresponding measure

ments on the service panel. Be sure

measurements are taken from the

same points. Scribe a line around the

area to be cut from the service panel

(preferably straight-line cuts).

Drill a V4-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.

DAMAGED AREA READY

FOR CUTTING 7353-A

FIG. 3Damaged Area Ready For Cutting

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 spotwelded to other parts

of the body, such as the body side

reinforcement lower edge or wheel-

housing assembly, the damaged piece

should be split at the weld if possible.

To split a spotweld, drive a sharp

chisel between the two pieces ofmetal

at the weld. In difficult cases, a spot

weld may be split by drilling a Va-

inch hole into the center of the weld.

Straighten the cut edge of the

panel. Fit the service panel portion

into the cut-out area in the body
panel. Be sure that the two panels do

not overlap. Tack-weld at intervals,

let the metal cool, and make a con

tinuous weld around the two pieces.

Wet asbestos putty may be used to

prevent the heat from traveling.

Weld about 6 inches at a time. Stag
ger the welds to prevent excessive

distortion.

Hammer the weld below the con

tours of the surface not more than Vie

inch with a grooving dolly.

Metal-finish the repair area and

file it smooth, taking care to produce

the correct contour.

Grind the welded area clean, and

tin.

Fill in with solder, taking care that

sufficient solder is applied so that the

final metal finish will not have inden

tations.

Metal-finish the panel to prepare it

for painting.
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12-1 DOORS AND DECK LID

Section Page
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2 Door Locks 12-3

3 Deck Lid 12-5

DOOR REPLACEMENT AND ALIGNMENT

Replacement doors are furnished

as a sheet metal shell in prime paint.

They have no hinges, trim, glass or

hardware. When replacing a door,

transfer all usable parts from the old

door to the new one, and replace any

parts which are damaged beyond

repair.

DOOR REPLACEMENT

Repair any dings or dents in the

new door which may have occurred

in handling and storage. Sand, paint,

and install the weatherstrip on the

new door before assembly.

1. Remove all usable hardware,

the trim panel and the plastic water

shield. Remove the window and lock

components, and all usable outside

mouldings and clips.

2. Slide the door off the hinges. If

a hinge is damaged, remove the four

hinge pillar bolts, and replace the

hinge.

3. Position the door on the hinges,

tighten the bolts just snug, align the

door, and tighten the bolts securely.

4. Install the window and lock

mechanisms, glass and vent window

assemblies. It may be necessary, at

this time, to perform a final door

alignment to obtain a satisfactory

weather seal at the windshield pillar

and/or the roof rail.

5. Install the exterior trim, the

plastic water shield (M-2G17-A ce

ment), and the interior trim panel.

DOOR ALIGNMENT

The door hinges provide sufficient

adjustment latitude to correct most

HINGE-TO-PILLAR BOLTS DOOR-TO-HINGE BOLTS

HINGE-TO-PILLAR BOLTS DOOR-TO-HINGE BOLTS

FIG. 1Door Hinges

7367-A

misalignment conditions. The elon

gated holes where the hinges attach

to the pillars provide in and out move

ment of the front door to obtain flush

fits with the front fenders (Fig. 1).

The bolt holes where the doors at

tach to the hinges are enlarged. This

permits a circular movement of the

front door to obtain proper spacing

all around the door (Fig. 1).

ALIGNMENT PROCEDURE

1. Consult Fig. 1 to determine

which hinge bolts must be loosened

to move the door in the desired direc

tion.

2. Loosen the hinge bolts enough

to permit movement of the door with

a padded pry bar.

3. Move the door the distance

estimated to be necessary. Tighten

the hinge bolts and check the door

fit.

4. Repeat the operation until the

desired fit is obtained, and check

the lock rotor to striker plate align

ment for proper door closing.
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DOOR LOCKS

The door locking mechanism (Fig.

2) consists of the door lock and rotor,

lock cylinder, inside and outside

handles, striker plate, and the linkage

connecting these parts. Improperly

aligned doors cause the major por

tion of lock failures by putting exces

sive strain on the striker plate and

rotor. Do not attempt to correct door

misalignment with a striker plate ad

justment.

LUBRICATION

The accessible parts of the locking

mechanism should be lubricated pe

riodically, preferably during the reg

ular chassis lubrication. Lubricate

these points as follows:

1. Striker plate and nylon sliding

block contact surfaces apply stain

less Stick Wax lubricant.

2. Lock rotor apply Stick Wax

to the rotor teeth. Apply one or two

drops of fine oil to the rotor bearing.

3. Lock cylinder apply three or

four drops of lock lubricant.

The parts of the lock mechanism

on the inside of the door are lubri

cated at assembly and require no

further attention. However, if it is

necessary to repair or replace some

part of the lock mechanism, Lubri

plate should be applied to all new

moving parts and to the related parts

within the door. While the trim panel

is off, the window regulator mech

anism should also be lubricated.

VENT WINDOW

ASSEMBLY
GLASS AND

FRAME

WINDOW UPPER

STOP

ARM AND PLATE

ASSEMBLY

WEATHERSTRIP

TRIM PANEL

SUPPORT

BRACKET

BRACKET

REGULATOR EQUALIZER

ARM BRACKET 7348-A

PIG. 2Door Lock and Window Mechanism

LOCK CYLINDER RETAINER CLIP

z\

7032-A

FIG. 3Lock Cylinder Removal FIG. 4Remote Control Rod CliPS
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DOOR OPENING REMOTE CONTROL ROD

LOCKING

REMOTE

CONTROL RODLOCK

Ma. J Door Lock Mechan

7368-A

sm

DOOR LOCK REPLACEMENT

1. Raise the door glass, and re

move the door trim panel. Loosen the

plastic water shield enough to reveal

the access holes.

2. Move aside the weatherstrip
adjacent to the lock cylinder, remove

the lock cylinder retainer (Fig. 3), and

remove the lock cylinder assembly.

Disconnect both of the remote con

trol assembly rod retaining clips (Fig.

4) and disconnect the rods from the

lock assembly (Fig. 5).

3. Remove the door lock assembly

retaining screws and remove the lock

assembly from the door.

4. Position the lock assembly in

the door panel and install the retain

ing screws. Position the lock remote

control assembly rods and install the

retaining clips (Fig. 4).

5. Position the lock cylinder in

the door panel and install the lock

cylinder retainer. Cement the door

weatherstrip in place.

6. Check the door lock mechanism

for ease of operation and adjust as

required. Install the plastic water

shield on the door panel with

M-2G17-A cement, and install the

trim panel and hardware.

DOOR LOCK REMOTE

CONTROL REPLACEMENT

1. Raise the window to the closed

position, remove the door trim panel,

and loosen the plastic water shield

enough to reveal the lower access

hole and the remote control rod ac

cess hole.

2. Reach through the remote con

trol rod access hole and disconnect

the two remote control rods which

connect to the door lock.

3. Remove the vent assembly low

er retaining bracket bolt from the

door panel. Remove the three screws

retaining the remote control assem

bly. Push the lock remote control

shaft into the door panel and remove

the remote control.

7372-A

FIG. 6Door Lock Striker Plate

4. If the lock remote control is to

be replaced, transfer the push button

rod to the new remote control. Posi

tion the lock remote control in the

door and loosely install the three re

taining screws.

5. Connect the rod with the bend

toward the outside of the car on the

lower arm of the remote control (Fig.

5). Then, install the remaining rod.

Install the vent assembly lower re

taining bracket bolt in the door panel.

6. Tighten the lock remote con

trol retaining screws. Install the plas

tic water shield (M-2G17-A ce

ment), the door trim panel, and the

hardware.

STRIKER PLATE ADJUSTMENT

1. Make sure the door is properly

aligned before adjusting the striker

plate. The striker plate is not meant

to correct door sag.

2. Loosen the screws and move

the striker plate up or down so that

the level surface of the auxiliary plate

is approximately V.vi inch above the

bottom of the roller.

3. Scribe a pencil mark on the pil

lar to maintain the up and down ad

justment, then move the striker plate

in or out to provide a flush condition

between the door and the quarter

panel.

Shims must be added or removed

between the striker plate and the lock

pillar so that the rotor engages in the

center of the striker plate teeth.

LOCK CYLINDER

When a lock cylinder is replaced,

both door lock cylinders and the igni

tion lock cylinder should be replaced

in a set. This will avoid carrying an

extra key which will fit only one lock.

The key code number is stamped

on the shaft of the right hand door

lock cylinder. If new keys are re

quired, and the code number is not

known, the lock cylinder can be re

moved to obtain the number.

REPLACEMENT

1. Move aside the weatherstrip ad

jacent to the lock cylinder.

2. Pull the clip out of the door far

enough to release the lock cylinder

(Fig. 3) and remove the lock cylinder.

3. Insert the cylinder in the door,

making sure the two pins engage the

holes in the lock assembly.

4. Slide the retainer clip into the

door and cement the weatherstrip in

place.

DOOR HANDLE REPLACEMENT

INSIDE HANDLE

1. Press the trim panel inward to

expose the door handle retaining clip.

Engage and remove the hairpin re

taining clip with a tool similar to the

one shown in Fig. 7. If the tool is

not available, grind a hook on the

end of a hack saw blade. The clip

can be engaged and pulled out with

this tool. Remove the handle, spacer,
and clip.

2. Install the retainer clip in the

slot on the handle. Install the handle

horizontal with the body line and

pointed forward. Then press the

handle and spacer into position until

the clip snaps into its groove on the

remote control shaft.
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SCREWDRIVER ACCESS HOLE RETAINING

EWS

7363-A

FIG. 8Outside Door Handle Removal

7352-A LOCK NUT

FIG. 7Inside Door Handle Removal

OUTSIDE HANDLE

1. Remove the door trim panel,

and loosen the plastic water shield

enough to reveal the door handle ac

cess hole. Remove the door handle

retaining screws (Fig. 8). Pull the

handle out of the door, and remove

the two pads (Fig. 9).

2. Hold the replacement handle

assembly and pads in position on the

door and check the free travel of the

outside push button. The free travel

distance should be approximately Vic

inch. Tighten the nut locking the re

lease pin in position.

3. Install the pads and the door

handle on the door. Check the free

travel of the push button to insure

at least Vzi inch clearance between

RELEASE PIN

BUTTON RETAINER

BUTTON

SEAL

HANDLE

RETAINING SCREW

7364-A

FIG. 9Outside Door Handh

the release pin and the lock release

arm to prevent pre-loading of the

lock mechanism. Install the door

handle retaining screws.

4. Fasten the plastic water shield

to the door inner panel with M-2G-

17-A cement. Install the trim panel

and hardware.

DECK LID

New deck lids are furnished in

prime paint without hardware. All

usable hardware parts should be re

moved from the old deck lid so they

can be installed on the new lid.

Before the old deck lid is removed

and disassembled, time will be saved

if the new deck lid is prepared for

installation first. Inspect the new deck

lid for dings and other minor dam

age, repair as necessary, and sand

and paint it. While it is drying, re

move and disassemble the old lid.

When the new lid is dry, install the

weatherstrip and hardware.

The deck lid is mounted on spring

loaded hinges which permit easy lift

ing of the lid.

DECK LID (MODEL 63)

REPLACEMENT

1. Remove all hardware from the

deck lid.

2. Remove the hinge to deck lid

bolts (Fig. 10), and remove the deck

lid. Remove the deck lid ornament

and lock from the deck lid. If it is

necessary to remove the hinge, re

move the support bracket to hinge

bolts.

3. If the hinges were removed, in

stall the new hinges at the same ap

proximate location as the old hinges.

Position the deck lid, and install the

hinge to deck lid bolts just snug.

4. Close the deck lid gently to

check the fit. Adjust the deck lid and

hinges for proper fit. Adjust the

striker plate.
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BUMPER JACK

FIG. 10Deck Lid Hinge and AdjustmentsModel 63

7361 -A

FIG. 12Deck Lid Striker Plate Adjustment

7360-A

FIG. 11Deck Lid Hinge Spring Replacement

CYLINDER

STRIKER PLATE

7362-A

FIG. 13-Deck Lid Lock

HINGE SPRING REPLACEMENT

The deck lid hinge spring can be

replaced without removing the deck

lid or hinge from the car. Spring re

moval and installation is accomplish

ed through the use of the car bumper

jack and a loop of strong wire as

shown in Fig. 11. To remove the

wire loop after the spring is installed,

cut the wire close to the spring, and

pull the wire free of the hinge and

spring.

CHECKING DECK LID FIT

After the deck lid has been fitted

for a good exterior appearance, check

the fit of the weatherstrip to the

flange. Chalk the flange all the way

around, and close the deck lid. Open

the lid and check for a chalk mark

all the way around the weatherstrip.

If the chalk misses at any point, the

flange should be bent to provide

proper sealing.

ALIGNMENT

The deck lid can be shifted fore

and aft, up and down, and from side

to side as shown in Fig. 10. Care

should be taken not to distort or mar

the deck lid or body panel so that an

unsightly appearance results.

STRIKER PLATE ADJUSTMENT

The deck lid striker plate (Fig. 12)
can be adjusted up or down by loos

ening the bolts and moving it to the

desired position. If lateral movement

of the striker plate is required, it can

be tilted slightly to obtain free opera

tion of the lock.

Forel Publishing Company, LLC
Woodbridge, VA 22192

www.ForelPublishing.com



PART 12-1 -DOORS AND DECK LID 12-7

DECK LID LOCK CYLINDER

REPLACEMENT

To replace the deck lid lock cyl

inder and sleeve, remove the nuts

retaining the deck lid ornament, and

remove the nut, washer, and spacer

from the lock cylinder and remove

the assembly (Fig. 13).

To remove the lock cylinder from

the sleeve, turn the key Va turn clock

wise from the locked position, and

push the release pin down with a

small punch. Pull the key and cyl

inder out of the sleeve.

When installing the cylinder in

the sleeve, turn the key in the cylin

der Va turn clockwise from the lock

ed position, and insert the cylinder

in the sleeve.

DECK LID LOCK REPLACEMENT

Remove the three lock retaining

bolts and remove the lock (Fig. 13).

The lock is not adjustable in the

deck lid. Positioning of the striker

in relation to the lock is accomplish

ed entirely at the striker plate.
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1 Hood 12- 8

2 Grille 12-10

HOOD

The right and left hood locks are

located on the engine compartment

side of the cowl. The hood locks are

released by a Bowden wire control

actuated from the passenger com

partment. The hood is mounted on

spring-loaded hinges which allow for

easy raising after the hood is re

leased.

It is possible to open the hood

without using force, if a hood lock

Bowden wire breaks, or some other

malfunction causes one of the locks

not to release. Push out the rubber

plug (Fig. 1) in the fender apron,

and use a screwdriver to actuate the

hood lock release lever. The hood

right lock release lever is actuated

toward the left side of the car, while

the left lock release lever is pressed

toward the cowl.

If both of the locks fail to release,

operate the hood left lock first, which

ADJUSTABLE RUBBER BUMPER

in turn should release the hood right

lock.

A safety catch, located on the left

side of the hood, permits the hood to

pop open only a few inches when

the lock is released.

To release the safety catch, hold

the hood down slightly and push the

catch inward. Do not let the hood

rise by itself. It may lift too fast and

damage the grille upper panel.

HOOD REPLACEMENT

1. Remove the hood to hood hinge

bolts (Fig. 2). Protect the fenders

and grille upper panel with covers

to avoid scratches. Then obtain assist

ance to lift the hood up and off the

hinges.

2. With the help of an assistant,

position the hood on the hinges and

install the hood to hood hinge bolts.

Check the hood alignment and cor

rect as necessary.

HOOD ALIGNMENT

Hood adjustment points are pro

vided at the hinges, the lock, the lock

ing dowel, and the rubber bumpers.

Fore and aft or side to side move

ment of the hood is accomplished at

the hood to hood hinge bolts (Fig. 2).

Up and down adjustment for the

front of the hood is provided at the

hinge to hinge support bolts (Fig. 2).

Adjustable rubber bumpers (Fig.

1) provide leveling adjustments at

each rear corner of the hood.

The hood lock can be moved up

and down to provide easy lock opera

tion and an even flush line at the

cowl. The hood locking dowel can be

moved from side to side for easy

entry into the lock (Fig. 1).

BOWDEN CABLE BETWEEN LOCKS BOWDEN CABLE-TO-HOOD LOCK RELEASE HANDLE

LOCK EMERGENCY PUSH-OUT PLUG

FIG. 1-Hood Locks

EMERGENCY PUSH-OUT PLUG 7357-A
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- 73 58-A

Flu. ZHood Hinge Alignment

HOOD HINGE AND/OR

SPRING REPLACEMENT

1. Remove the hood. If the right

hinge is to be replaced, remove the

battery.

2. Remove the hinge assembly.

3. After positioning the hinge in

a vise, compress the spring about one

inch and hold it securely in the com

pressed position.

4. After removing the spring re

tainer pin, remove the spring and the

spring retainer from the hinge.

5. Position the hinge in the vise,

and position the retainer and spring
in the hinge.

6. Compress the spring, hold it in

the compressed position, and install

the spring retainer pin.

7. Position the hinge assembly on

the car, and loosely install the retain

ing bolts.

8. Position the hood on the hinges,
and loosely install the retaining bolts.

9. Adjust hood fit.

HOOD SAFETY CATCH

When installing a new safety catch,

adjust it in or out so that the hood

will catch the striker plate at the

lowest portion of the hook when the

hood is released. This adjustment

should position the hook so it will

meet the striker plate properly as the

hood is closed. Check the closure

operation carefully to avoid dam

age to the fender in case the safety

catch is installed too far outboard.
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GRILLE

GRILLE REPLACEMENT

1. Disconnect the wires for each

of the parking lights at the lower front

section of the fender apron.

2. Raise the front of the car and

install safety stands.

3. Remove the bumper upper

bracket retaining bolt from each side

of the grille. Remove the two bolts

from the bumper lower bracket to the

body from each side (Fig. 3).

4. Remove the bumper retaining

bolt located at each fender side. An

assistant will be needed to hold the

bumper and grille assembly while

these last two bolts are removed. Re

move the assembly from the car.

5. Remove the bolts retaining the

grille assembly to the bumper. Re

move the air baffles and the grille

assembly.

6. Place the grille assembly and

the air baffles in position and install

the bolts, washers, and nuts.

7. With the help of an assistant,

position the bumper and grille as

sembly, and loosely install the mount

ing parts (Fig. 3).

8. Adjust the position of the

bumper, and tighten all of the bump

er assembly bolts which were loosely

installed. Lower the car and connect

the parking light wires.

FIG. 3Bumper and Grille Mounting Bolt Locations

7373-B
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DOOR AND QUARTER TRIM PANELS

GARNISH MOULDING SCREWS

FIG. 1Door Trim Panel

TRIM PANEL

RETAINER

7355-A 7352-A

FIG. 2Handle Removal

DOOR TRIM PANEL

REPLACEMENT

1. Remove the two arm rest re

taining screws (Fig. 1), the door in

terior handle(s), and the retaining

clips.

2. Remove the lock push button

and garnish moulding (Fig. 1). Then,

pry the trim panel retaining clips out

of the door inner panel with a putty

knife or screwdriver, and remove the

trim panel from the trim panel re

tainer.

3. Transfer the trim panel retain

ing clips to the new trim panel. In

stall the trim panel in the trim panel

retainer and press the retaining clips

into the door panel (Fig. 3).

4. Insert the interior handle re

taining clip in the handle, place the

plate against the trim panel with the

7059-B

FIG. 3Trim Panel Installation
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prongs facing the trim panel, and

push the handle(s) until the clip snaps
into the groove.

Door handles should be horizontal

and pointing forward. Window han

dles should be horizontal and point

ing forward with the window in the

raised position.

5. Install the door arm rest re

taining screws, the door garnish

moulding, and the lock push button.

QUARTER TRIM PANEL

REPLACEMENT

1. Remove the rear seat cushion

from the car. Remove the rear seat

back, the six quarter panel arm rest

retaining screws and remove the arm

rest.

2. Remove the quarter window

regulator handle retaining clip and

remove the handle.

3, Remove the two garnish mould

ing retaining screws, slide the mould

ing forward to clear the retaining

clips, and remove the moulding.

Then pry the trim panel retaining

clips out of the inner panel with a

putty knife and remove the trim

panel.

4. Install the trim panel, arm rest,

garnish moulding retainers, and gar

nish moulding.

5. Insert the handle retaining clip

in the handle, place the escutcheon

assembly against the trim panel, and

push the handle onto the shaft until

the retaining clip snaps into the

groove.

The quarter window regulator

handle should be horizontal and

pointing rearward with the window

in the raised position.

6. Install the rear seat back and

the rear seat cushion.

HEADLINING

SUN VISOR BRACKET

AND RETAINER row
1*

BOW 2

SECTIONAL VIEW EE

SECTIONAL

VIEW AA
PACKAGE TRAY

PANEL

SECTIONAL VIEW DD

*ROOF BOW COLOR CHART

BOW

NO

COLOR

ONE END OPPOSITE END

1 ALUMINUM GREEN

2 ALUMINUM WHITE

3 ALUMINUM WHITE

4 ALUMINUM BLUE

5 ALUMINUM YELLOW

6 ALUMINUM ALUMINUM
7366-A

FIG. 4Roof Interior Mouldings

REPLACEMENT

1. Remove the rear view mirror,

the sun visor assemblies, and the

windshield side and upper garnish

mouldings (Fig. 4). Pull the staples

out of the windshield header tacking

strip and loosen the headlining
(Fig. 5).

2. From inside the luggage com

partment, remove the three metal

screws and washers and the two nuts

and washers retaining the package

tray panel.

3. Remove the rear seat cushion

and the seat back. Remove the rear
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CEMENT

7365-A

FIG. 5Roof Interior Trim

window garnish mouldings Then,
pull the staples out of the rear win

dow tacking strip and loosen the

headlining.

4. Remove the package tray panel.

Remove the package tray trim mould

ing retaining screws and remove the

moulding.

5. Remove the quarter window

garnish mouldings. Remove the coat

hooks and the roof interior side

mouldings. Then, remove the dome

light assembly and disconnect the

light wires. Tape the dome light wires

to prevent a short circuit.

6. Pull the staples out of the roof

side tacking strip and loosen the

headlining.

7. Starting at the front of the car,

push the ends of the roof bows out of

the side rails. At the rear bow, re

lease the two rear bow retainers from

the roof rear rail.

8. If a new headlining is to be in

stalled, lay both the old and new

headlinings on a clean work table

and transfer the roof bows in se

quence to the new headliner listings.

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 (Fig. 4).

9. Install the rear bow in the side

rails, and hook the two rear bow re

tainers to the bow and the roof rear

rail.

10. Install the other roof bows,

working from the rear toward the

front of the car.

11. The headlining should be cen

tered and the seams straight. Pull the

headlining forward tight enough to

remove all wrinkles, and staple the

headlining to the windshield header

tacking strip, starting at the center

and working toward the sides. Cut off

the excess material.

12. Staple the headlining around

the rear window, starting at the cen

ter and working toward the sides. Pull

the headlining just tight enough to re

move the wrinkles. Cut off the excess

material around the rear window.

13. Staple the headlining to the

roof side tacking strip. Pull the head

lining just tight enough to remove

wrinkles. Cut off the excess head

lining.

14. Install the roof interior side

mouldings, coat hooks, and quarter

window garnish mouldings.

15. Install the package tray trim

moulding. Place the package tray
panel in position and install the rear

window garnish mouldings. From in

side the luggage compartment, in

stall the package tray retaining wash

ers, nuts, and screws

16. Install the windshield side and

upper garnish mouldings, sun visor

assemblies, and the rear view mirror.

If the headlining is slightly wrin

kled spray steam through the dome

light opening. As the headlining
dries, it will shrink slightly, removing
most wrinkles and sags.

17. Connect the wires to the dome

light and install the assembly. Install

the rear seat back and the seat

cushion.
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MANUAL SEAT TRACK

The manually operated front seat

is mounted in the conventional man

ner on two seat tracks. The seat re

lease is located at the lower front

center of the seat, and is operated by

pulling the lever up to release the seat

track (Fig. 1).

SEAT TRACK REPLACEMENT

The seat tracks are most easily re

placed if the seat assembly is removed

from the car. One seat track can be

replaced without removing the other.

1. From underneath the car, re

move the nuts and washers from the

four studs retaining the seat tracks to

the floor panel. Remove the seat as

sembly from the car and place it on a

clean work area.

2. If the seat release lever is at

tached to the seat track, remove the

two screws retaining the seat release

lever to the seat track (Fig. 1). Re

move the two screws retaining the

seat track to the seat cushion and

remove the seat track.

SEAT TRACK-TO-SEAT

BOLTS

REMOVE SPACERS BETWEEN SEAT TRACK

AND SEAT FOR ADDITIONAL HEAD ROOM

SEAT TRACK-TO-FLOOR PANEL

MOUNTING STUD HOLES

USE FORWARD SEAT TRACK MOUNTING

HOLES FOR ADDITIONAL LEG ROOM

7378-A

FIG. 1Manual Seat Track

3. Position the spacers on the seat

cushion, and place the seat track in

position. Connect the seat release

lever to the track, install the clamp

and screws to retain the release lever,
if the lever was disconnected. Install

the two screws which retain the seat

track to the seat cushion.

4. Place the seat assembly in the

car and install the washers and nuts

on the studs which retain the seat

tracks to the floor panel.

POWER SEAT MECHANISM

The power seat is controlled by a

toggle switch which can be operated

in four directions. The switch is

mounted on the seat cushion side

shield.

Power for the seat operation is

provided by two electric motors; one

for seat vertical movement, and one

for seat horizontal movement.

The vertical screw assembly trans

mits the up and down movement to

the seat track assembly by a vertical

equalizer bar.

The horizontal screw drives the

seat right track. The seat left track

slides freely and moves as the seat

right track moves, since the seat

cushion frame links the seat tracks.

TROUBLE SHOOTING

Figure 2 shows a pictorial wiring

diagram of the power seat electrical

circuit.

SEAT WILL NOT OPERATE

If both front seats are power oper

ated and one seat is inoperative, the

source of trouble is between the junc

tion block and the inoperative seat

mechanism.

1. Disconnect the red-blue band

and the black wires, under the seat,

which lead to the junction block

under the console panel.

With a self powered test light

check the black wire to see if the

system is properly grounded. If the

black wire is not grounded, remove

the console panel and check the con

nections at the junction block and

repair as necessary.

2. Check the red-blue band wire

for voltage. If voltage is not available,

check both terminals of the 30 am

pere circuit breaker located under

the left side of the instrument panel

with a voltmeter. If voltage is availa

ble on both sides of the circuit

breaker, remove the console panel

and check the terminal of the Junc

tion block for voltage. If voltage is

available at this point, repair or re

place the wire between the junction

block and the seat assembly. If volt

age is not available at the junction

block, repair or replace the wire from
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BATTERY TERMINAL OF

STARTER RELAY

Ye//ow

T
n
Yellow

ON POWER WINDOW UNITS,
JUNCTION AT WINDOW RELAY

Red -Blue Band
JUNCTION

BLOCK

VERTICAL MOTOR

AND RELAY

Red- Blue Band

HORIZONTAL

MOTOR AND RELAY

LEFT SEAT SHOWN

Red-Blue Band

7377-A

FIG. 2Power Seat Wiring System

the 30 ampere circuit breaker to the

junction block.

If voltage is available at only one

of the two terminals of the 30 am

pere circuit breaker, replace the cir

cuit breaker.

If voltage is not available at the 30

ampere circuit breaker, continue

checking for voltage from the circuit

breaker to the battery terminal of the

starter relay.

3. If voltage is available at the

red-blue band wire, under the seat

assembly, check the connections

from the red-blue band wire to the

seat relays for broken or loose wires.

Repair or replace the wires as neces

sary. If the wires are all right, check

the black wires from each motor to

the 15 ampere circuit breaker for

proper connection. Test across the

terminals of the 15 ampere circuit

breaker with a test light and if the

circuit is not complete, replace the

circuit breaker.

4. Pull the black-white band wire

out of the switch and connect a volt

meter from it to ground (Fig. 2). If

no voltage is available, repair or re

place the black-white band wire be

tween the switch and the relay.

Plug the black-white band wire

back into the switch, and pull the

other wires out of the switch. Con

nect a voltmeter from each of the

switch terminals to ground and oper

ate the switch. If voltage is not availa

ble at any one of the switch terminals

when the switch is operated, replace

the switch.

SEAT MOVES IN ONE PLANE ONLY

Test the switch as described in the

preceding step 4. Check for broken

wires between the switch and the re

lay. Test the inoperative motor relay

for proper operation. Check the mo

tor ground lead for a loose connec

tion.

SEAT OPERATES OPPOSITE

TO SWITCH

When the seat travels contrary to

the direction in which the switch is

operated, crossed wires at the switch

or at the relay are indicated. Check

the wiring connections for proper in

stallation as shown in Fig. 2.
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POWER SEAT MECHANISM

REMOVAL

1. Disconnect the battery ground

cable.

2. From under the car, remove the

seat track retaining nuts and wa&hers

from the four studs. Disconnect the

wires under the seat which lead to the

junction block and remove the seat

assembly.

3. Place the seat assembly on a

clean work area and remove the four

bolts retaining the seat track to the

seat assembly. Disconnect the wires

at the seat control switch and remove

the seat track mechanism.

MOTOR REPLACEMENT

1. Remove the two nuts and wash

ers retaining the motor to the drive

assembly and remove motor and re

lay as an assembly. Slide the relay

bracket and relay off the motor re

taining bolts. Remove the rubber

coupling from the motor shaft. Trans

pose the new motor leads for the

defective motor leads (Fig. 2).

2. Install the rubber coupling and

the relay and bracket assembly on the

motor. Place the motor on the drive

assembly, making sure the rubber

coupling is properly installed on the

drive gear shaft, and install the re

taining nuts with washers.

SCREW MECHANISM

DISASSEMBLY

1. Remove the motor, the relay

bracket, and the rubber coupling

from the drive assembly. Remove the

cotter key and the pin retaining the

gear housing to the seat track. Re

move the two shoulder bolts retaining

the screw assembly to the seat track

assembly.

2. Remove the five screws retain

ing the cover to the gear housing as

sembly. Remove the cover and the

gasket from the housing. Remove the

nut from the housing end of the screw

assembly. Press the screw assembly

out of the housing.

3. Remove the gear and the key

from inside the housing. Remove the

spacer and the washer from the

housing end of the screw assembly.

4. Install the washer and spacer on

the screw assembly and press the

screw assembly into the housing. In

stall the gear and the key in the

housing. Install the gear retaining nut

and lubricate the gear and worm.

5. Install the gasket and cover on

the housing. Install the pin and cotter

pin retaining the housing to the seat

track. Install the two shoulder bolts

retaining the screw assembly to the

seat track assembly.

6. Install the rubber coupling, the

relay assembly and bracket, and the

motor to the drive assembly.

POWER SEAT MECHANISM

REPLACEMENT

1. Install the control switch wires

on the switch mounted on the seat

cushion side shield and place the seat

track mechanism in position on the

seat assembly. Install the spacers be

tween the seat track and seat, and

install the retaining bolts.

2. Place the seat assembly in the

car and install the washers and nuts

on the studs which retain the seat

track to the floor panel. Connect the

seat wires to the junction block wir

ing harness. Connect the battery

ground cable and test the seat assem

bly for proper operation.

SEAT BACK AND CUSHION

Repairs to seat cushions or seat

backs are performed out of the car

and are usually limited to replace

ment of torn or burned seat covers. In

a few instances, the pads may be

damaged and require replacement.

When installing a new seat cover

or pad, refer to Figs. 3 and 4 for the

location of listing wires, hog rings,

anti-squeak pads, and seat pad

stack-up.

FRONT SEAT COVER

REPLACEMENT

SEAT REMOVAL

Remove the seat assembly from

the car. Remove the cushion side

shields, seat tracks, and the manual

release lever handle and bracket from

the seat assembly, if so equipped.

Remove the seat back pivot arm cov

ers and disconnect the seat cushion

from the seat back.

CUSHION COVER REPLACEMENT

1. Remove the two seat back scuff

plates and remove the hog rings re

taining the seat cover on the seat

frame (Fig. 3). Separate the bottom

facing from the cushion cover insert

and allow the facing to remain

cemented to the foam rubber pad.

Remove the cushion cover.

2. Place the new cover assembly

over the pads and spring assembly

and secure it to the bolster wire with

5 hog rings on one side of the cush

ion. Apply M-2G17-A cement to the

bottom of the cushion cover insert

and to the old facing which was left

cemented to the foam rubber pad. In

stall the other edge of the cushion

cover insert on the bolster wire with

5 hog rings. Attach the front and side

listings of the cover to the spring as

sembly with 19 hog rings. Attach the

rear listing of the cover to the spring

assembly with 6 hog rings. Install the

two scuff plates on the cushion.

BACK COVER REPLACEMENT

1. Remove the two seat back stops

and remove the panel cover from the

front seat back (Fig. 3). Remove the

hog rings from the seat back assem

bly, bend the tabs up on the seat

back, and remove the seat back cover.

2. Place the new cover over the

pad and spring assembly, and with 15

equally spaced hog rings, secure the

cover to the bolster wire. The lower

rear edge of the cover is secured to
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HOG RINGS

TABS TO HOLD COVER

TO SPRING ASSEMBLY

COVER

7376-A

FIG. 3Front Seat Back and Cushion

each side of the spring assembly by

piercing the cover over the lower tab,

and installing two hog rings at each

side of the spring assembly.

3. Pierce the cover over the re

maining tabs, bend the tabs toward

the center of the seat, and install the

top rear edge of the cover on the

spring assembly with 5 hog rings.

Secure the lower rear center section

of the cover to the spring assembly

by bending the lower tab over the

outer edge of the cover.

4. Install 5 hog rings across the

rear bottom edge of the cover. Attach

the lower rear end of the cover to

each side of the spring assembly with

one hog ring. Install the seat back

panel with the retaining clips, and

the two seat stops to the seat back

assembly.

SEAT REPLACEMENT

Connect the seat back to the seat

cushion and install the pivot arm

covers. Install the seat cushion side

shields, seat track assemblies, and

the manual release lever handle and

brackets. Place the seat assembly in

the car and install the four nuts and

washers on the studs that retain the

seat tracks to the floor panel.

REAR SEAT BACK AND

CUSHION REPLACEMENT

CUSHION COVER REPLACEMENT

1. Raise the front of the rear seat

cushion and lift the cushion assembly
from the car. Place the cushion on a

clean work area. Remove the hog
rings retaining the cover to the spring
assembly. Separate the bottom facing
from the cushion cover insert and

allow the facing to remain cemented

to the foam rubber pad. Remove the

cover. Inspect the pads and springs,

and repair or replace as necessary.

2. Place the new cover assembly
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over the spring and pad assemblies.

Attach the cover at each center bol

ster wire with 6 hog rings. Apply
M-2G17-A cement to the bottom of

the cushion cover inserts and to the

old facing which was left cemented

to the foam rubber pad. Attach the

outer edges of the cushion cover in

sert to each of the bolster wires with

6 hog rings. Carefully turn the cush

ion upside down and with 15 equally

spaced hog rings attach the cover to

the spring assembly. Install the seat

cushion in the car.

BACK COVER REPLACEMENT

1. Remove the rear seat cushion.

Remove the two screws retaining the

bottom edge of the seat back to the

body. Lift the seat back slightly and

remove the assembly from the car.

Place the seat back assembly on a

clean work area.

2. Remove the hog rings retaining

the cover to the spring assembly, and

remove the cover. Inspect the pad

and spring assemblies, and repair or

replace as necessary.

3. Place the cover over the pad

and spring assemblies. Secure the

cover to each of the bolster wires with

16 hog rings. Turn the seat upside

down and attach the cover along the

top, sides, and bottom of the spring

assembly with 64 equally spaced hog
rings.

PAD

SUPPORT

SPRING BOLSTER

WIRE

HOG RINGS J SPRING

ASSEMBLY

HOG RING
HOG RINGS COVER ASSEMBLY

BOLSTER WIRE

COVER

HEELBOARD

*

HOG RING

FIG. 4Rear Seat Back and Cushion

BOLSTER WIRE-

SPRING CENTER

7375-A
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VIEW AA
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7345-A

FIG. 1Windshield and Exterior Mouldings
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WINDSHIELD AND BACK WINDOW

WINDSHIELD REPLACEMENT

1. Remove the sun visor brackets,

windshield garnish mouldings, in

strument panel extensions, and the

rear view mirror bracket.

2. Remove the windshield wiper

arms, the wiper pivot shaft cover

plates, and the cowl ventilator grille.

3. Remove the windshield outer

side mouldings (Fig. 1). Remove the

two ventilator grille extensions.

4. Remove the windshield upper

right and left moulding retaining

screws and remove the mouldings

(Fig. 2).

To remove the windshield top

moulding on a model 63, exert force

in the direction shown in step 1 (Fig.

2) and at the same time exert force in

the direction shown in step 2. This

will remove the moulding from the

clip at point
"A"

(Fig. 2).

5. From inside the car, loosen the

weatherstrip from the windshield

opening flange, and push the wind

shield and weatherstrip assembly out

of the opening.

6. Remove the weatherstrip from

the glass.

7. Clean the old sealer from the

windshield opening flange, apply

rubber cement to the weatherstrip in

the groove for the glass, and install

the weatherstrip on the windshield

glass.

8. Apply a heavy bead of caulk

and sealer (B6A-19563-B) all around

the windshield opening flange.

9. After coating the weatherstrip

mounting surfaces with RuGlyde,

install a draw cord in the weather

strip groove, and overlap the cord

about 18 inches at the top center.

10. After positioning the wind-

ROOF

POINT
"A"

1'"

.75"^n

Wood Block

^] L_ Dimensions

FIG. 2Windshield Moulding Removal

7354-A

shield assembly in the opening (with

a helper applying pressure from the

outside), pull the weatherstrip over

the flange with the draw cord. Go

across the top and around each lower

corner first, then finish at the bottom

center of the windshield.

11. With a sealer gun, apply a

bead of caulk and sealer (B6A-

19563-B) between the weatherstrip

and the glass.

12. Install the top edge of the

windshield center moulding (Fig. 2)

and press the bottom edge into each

of the five retaining clips. Install the

right and left top moulding. Install

the windshield right and left mould

ing.

13. Apply body sealer (M-5397-B)

to the holes for the cowl top venti

lating extension retaining bolts and

install the right and left extensions.

14. Cement the cowl pad to the

cowl with trim cement and install the

cowl top ventilator assembly. Install

the right and left wiper shaft cover

plate.

15. Apply rubber cement to the

body right and left front pillar and

install the weatherstrip.

16. Install the windshield upper

and lower center garnish mouldings,

the lower extension garnish mould

ings and the instrument panel exten

sions.

17. Install the windshield side gar

nish mouldings, the rear view mirror,

and the sun visor assemblies.

18. Test the windshield for water

leaks and seal as necessary. Install the

wiper arms and blades.

BACK WINDOW REPLACEMENT

1. Remove the five screws retain

ing the upper outside moulding and

remove the moulding (Fig. 3).

2. Remove the screw from the out

side rear belt right and left corner

mouldings, and remove the mould

ings and the clip retainers.

3. Remove the back window outer

side moulding retaining screws from

each side moulding and remove the

mouldings.

4. Open the deck lid, remove the

five window outer back panel attach

ing bolts, and remove the back panel.

5. Remove the three package tray
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FIG. 3Back Window and Exterior Mouldings
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retaining screws, and remove the two

attaching clip retainer nuts and clips.

Remove the two weatherstrip retain

ers from the outer bottom edge of the

back window.

6. Remove the window center in

side moulding cap retainer screw and

remove the moulding.

7. Remove the left and right inside

moulding retainer screws and remove

the mouldings. Remove the package

tray panel.

8. From the inside, loosen the

weatherstrip at the flange, and push

the window and weatherstrip assem

bly out of the opening.

9. Remove the weatherstrip from

the glass. Clean the old sealer from

the weatherstrip and the back window

body flange.

10. Apply caulk and sealer
(B6A-

19563-B) to the back window open

ing flange and at the holes for the

attaching clips.

11. Apply rubber cement to the

weatherstrip in the groove for the

glass, and position the weatherstrip

on the glass.

12. Apply RuGlyde to the flange

area of the weatherstrip, and install

a draw cord in the flange crevice with

about a 12 inch overlap at the top

center.

13. Position the glass assembly in

the opening, have a helper apply pres

sure on the outside, and pull the

weatherstrip over the flange with the

draw cord. Alternate from side to

side when pulling the draw cord to

keep the installation even.

14. Install the two weatherstrip re

tainers at the outer bottom edge of

the back window. Position the left

and right outer side mouldings and

the belt moulding retainer clips and

install the attaching screws. Install

the upper outside moulding.

15. Position the package tray, in

stall the retainer screws, and the

attaching clips with retainer nuts. Po

sition the window outside back panel

and install the attaching bolts. Install

the left and right belt corner mould

ings on the retainer clips and install

the retaining screws.

16. Position the left and right in

side moulding and install the retainer

screws. Position the inside cap mould

ing and install the retainer screw.

Check the window for water leaks

and seal as necessary.

DOOR WINDOW AND REGULATOR

VENT WINDOW

ASSEMBLY

TRIM PANEL

SUPPORT

BRACKET

BRACKET

REGULATOR EQUALIZER

ARM BRACKET 7348-A

FIG. 4Door Lock and Window Mechanism

FIG. 5Remove or Install Glass Channel

3. Remove the window upper

stops. Remove the three screws re

taining the outer weatherstrip at the

upper rear corner of the door and

remove the weatherstrip.

4. Loosen the rear run adjusting

nut and remove the window assem

bly.

5. Remove the glass frame, the

glass channel (Fig. 5), and the glass

tape.

WINDOW REPLACEMENT

1. Remove the lock and window

regulator handle. Unscrew the lock

push button, and remove the garnish

molding and the trim panel. Loosen

the plastic water shield enough to

reveal the access holes.

2. Disconnect the regulator arms

from the glass channel roller assem

bly by pulling the roller clip out far

enough to release the regulator arm

pin (Fig. 7). By doing this, the roller

assembly will remain intact and will

not have to be reassembled.

6. Install the glass channel on the

glass (Fig. 5), using new glass tape.

Trim the excess tape. Install the glass

frame and the glass channel roller

assembly (Fig. 7) if it was removed.

7. Position the door glass assembly

in the door. Install the regulator arm

pins in the roller assemblies. Install
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VENT WINDOW

ASSEMBLY

Adjustment Procedure

Clearance between the vent window assembly and the roof

rail weatherstrip

a. The vent window assembly can be adjusted forward or back

ward at points "A",
"B"

and "C", after loosening the screw

at point "E". The adjusting screws
"A"

or
"B"

can be ro

tated clockwise or counterclockwise as required.

b. The vent window assembly can be adjusted to tilt toward the

inside or outside of the body at points
"B"

and "D", after

loosening points
"A"

and "E".

Clearance between the door window assembly, the roof rail

weatherstrip, and the forward edge of the quarter window

The following adjustments are performed with the window in the

up position:

a. The door window assembly can be adjusted forward or back

ward at points
"F"

and
"G"

by rotating the adjusting screws

clockwse or counterclockwise as required.

b. The door window assembly can be adjusted to tilt toward the

inside or outside of the body at points
"F"

and
"G"

after

loosening the locknuts.

The vent window assembly must be readjusted simultaneously
to obtain this adjustment.

3. Clearance between the door window assembly and the roof

rail weatherstrip

The window front and rear upper stops can be adjusted up or

down at points
"H"

as reqiiired. After adjusting the stops,
secure each stop in position by drilling a hole and installing a
lockscrew in the approximate location of points "K".

4. To level the top of the window at the belt line
Adjust the window lower stop up or down at points

"J"
as

required. This adjustment is performed with the window as

sembly in the down position.
%# *

FIG. 6Door Window Adjustments
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the window upper stops and adjust

the window assembly (Fig. 6).

8. Apply rubber cement to the

door outer weatherstrip, position the

weatherstrip on the door, and install

the retaining screw.

9. Install the plastic water shield

with M-2G17-A cement. Install the

trim panel and hardware.

REGULATOR REPLACEMENT

1. Remove the trim panel and

loosen the plastic water shield enough

to reveal the access holes.

2. Block the window in the raised

position. Remove the regulator as

sembly arm retaining clip at the arm

and plate assembly and remove the

regulator arm from the plate assem

bly (Fig. 4).

If the arm and plate assembly must

be removed, lower the window, dis

connect the arms from the two glass

roller assemblies, then remove the

arm and plate assembly retaining

screws and remove the assembly. This

can be done without removing the

regulator or the door glass.

3. Remove the regulator assembly

retaining screws and remove the reg

ulator assembly.

LOWER CHANNEL

REGULATOR ARM PIN

ROLLER

CUP WASHER

FLAT WASHER
^
^^^

CLIP

7066-A

FIG. /Glass Channel Roller Assembly

4. Position the window regulator

assembly in the door panel and in

stall the retaining screws.

If the arm and plate assembly was

removed, install the assembly in the

door, and connect the arms to the

glass channel roller assembly.

5. Position the regulator arm on

the arm and plate assembly and install

the retaining clip. Remove the win

dow block.

6. Install the plastic water shield

with M-2G17-A cement. Seal the

water shield holes with caulk and

sealer (B6A-19563-A). Install the

trim panel and hardware.

VENT WINDOW

REPLACEMENT

1. Unscrew the door lock push

button, remove the garnish moulding,

lock and window regulator handles,

and remove the trim panel.

2. Loosen the water shield enough

to reveal the access holes.

3. Remove the three vent adjust

ing nut cover plate retaining screws

and remove the cover (Fig. 4). Then,

remove the vent adjusting nut at the

upper front of the door.

4. Remove the vent window as

sembly adjusting bolt at the lower end

of the door pillar. Then remove the

vent window assembly retaining bolt

located below the vent window lock.

5. Remove the screw that retains

the vent window lower bracket to the

vent window assembly.

6. Remove the vent window

weatherstrip retaining screw and

loosen the weatherstrip from the vent

window assembly.

7. Disconnect the arm and plate

assembly arms from the glass chan

nel rollers by pulling out the spring

clips. Pull the roller clip out just far

enough to release the arm pin.

8. Remove the upper window

stops. From the upper rear edge of

the door, remove the three screws

that retain the door outer weather

strip.

9. Loosen the rear run adjusting

nut and remove the door window as

sembly.

10. Lift out the vent window as

sembly.

11. Position the vent window as

sembly in the door and install the

retaining bolt below the vent window

lock.

12. Install the vent assembly ad

justing screw locknut at the upper

front of the door. Then, install the

vent assembly adjusting bolt at the

lower end of the door pillar.

13. Position the vent window

lower bracket and install the retain

ing screw.

14. Position the door glass assem

bly in the door and connect the arm

and plate assembly arms in the rollers.

Then install and adjust the upper

window stops (Fig. 6).

15. Adjust the door and vent win

dow assemblies and tighten the ad

justing screws and nuts (Fig. 6).
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13-16 GROUP 13 -INTERIOR TRIM, SEATS, AND WINDOWS

16. Position the vent assembly

front adjusting nut cover plate and

install the retaining screws.

17. Apply rubber cement to the

vent window weatherstrip, position

the weatherstrip, and install the re

taining screw.

18. Apply rubber cement to the

door upper rear weatherstrip, and in

stall the weatherstrip and retaining

screws.

19. Install the water shield over

the access holes with M-2G17-A ce

ment. Seal the holes in the water

shield with caulk and sealer
(B6A-

19563-A). Install the door trim panel.

QUARTER WINDOW AND REGULATOR

REPLACEMENT

1. Remove the rear seat cushion,

seat back, arm rest, window regula

tor handle, garnish moulding, and

trim panel. Remove the two garnish

moulding retainers.

2. Remove the plastic water shield

enough to reveal the access hole.

3. Disconnect the window regula

tor arms at the roller assemblies (Fig.

7). Pull the hairpin clip from the roller

assembly just far enough to release

the regulator arm pin. By doing this,

the roller assembly will remain intact

and will not have to be reassembled.

4. Remove the quarter window

stop retaining nuts and washers, and

remove the window stop (Figs. 8

and 9).

5. Remove the two cap screws and

remove the guide button retainer.

6. Remove the regulator front

locknuts and washers at the window

glass assembly.

7. Remove the locknut and washer

from the lower end of the front guide

assembly. Remove the front run as

sembly from the quarter panel.

8. Remove the window assembly

from the quarter panel. If the glass

requires replacement perform steps

as follows:

a. Remove the glass from the glass

channel and frame assembly (Fig. 5).

b. Install the glass retaining strip,

install the glass in the lower channel,

QUARTER WINDOW

ASSEMBLY

WEATHERSTRIP

WEATHERSTRIP

WINDOW

REGULATOR

EQUALIZER

ARM BRACKET

WINDOW

REAR GUIDE

ARM REST RETAINER

BRACKETS

7344-A

FIG. 0Quarter Window Mechanism

and install the frame assembly. If the

window regulator doesn't require re

placement omit steps 9 and 10 and

proceed with steps 11 thru 17.

9. Remove the window regulator

retaining bolts and remove the regu

lator thru the access hole in the

quarter panel.

10. Position the regulator in the

quarter panel and install the retain

ing bolts.

11. Install the roller assembly in

the glass frame, if necessary, and in

stall the glass in the quarter panel.

12. Install the front run assembly

and connect the regulator arms to the

quarter glass assembly.

13. Install the guide button re

tainer in the glass assembly. Install

the quarter window stop. Adjust the

quarter window (Fig. 9).

14. Install the garnish moulding

retainers, plastic water shield, and

quarter trim panel.

15. Install the arm rest, garnish

moulding, regulator handle, rear seat

back, and seat cushion.
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''> H / WINDOW REGULATOR

mm:
'
'/ STABILIZER ARM BRACKET

WINDOW

FRONT

GUIDE

VIEW DD

Adjustment Procedure

1. Clearance between the quarter window assembly, the rear

edge of the front door window, and the roof rail weather

strip

The following adjustments are performed with the window in the

up position:

a. The window can be adjusted toward the inside or outside of

the body at points
"E"

and
"K"

by rotating the screws clock

wise or counterclockwise.

b. The window assembly can be adjusted up or down at points
"E"

and
"K"

after loosening the locknuts.

2. Clearance between the quarter window assembly and the

roof rail weatherstrip

The following adjustments are performed with the window in the

up position:

a. The window assembly can be adjusted toward the inside or

the outside of the body at points
"G"

and
"M"

after loosening
the locknuts.

b. The front guide assembly must be readjusted simultaneously
for proper window alignment.

3. Clearance between the quarter window assembly and the
rear edge of the front door window assembly

The following adjustment is performed with the window in the

up position:

Move the window regulator stabilizer arm up or down at

points
"H"

after loosening the locknuts.

4. Clearance between the quarter window assembly and the
roof rail weatherstrip

Adjust the upper window stop up or down at point
"F"

5. To level the quarter window assembly at the belt line

Adjust the lower stop bumper up or down at point "L". This
adjustment is performed with the window in the down
position.

7349-A

FIG. 9Quarter Window Adjustments
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POWER WINDOWS

OPERATION

Power to operate the windows is

supplied from the battery terminal of

the starter relay (Fig. 10). The lead

wire from the starter relay goes to

the window relay mounted on the en

gine side of the cowl panel. One lead

from the window relay goes to a 30

ampere circuit breaker under the in

strument panel mounted on the left

air intake duct. The other lead from

the window relay is connected to the

accessory terminal of the ignition

switch. When the ignition switch is

turned on, current flows from the

switch to the window relay causing

its relay contacts to close, thus pro

viding current through the 30 am

pere circuit breaker to the window

control switches.

As the window relay is actuated

through the accessory terminal of the

ignition switch, the windows can only

be operated when the ignition switch

is in the
"ON"

or
"ACC"

position.

When a control switch is actuated,

current is supplied to one of the motor

field coils and to the motor armature.

The motor will turn in either direc

tion, depending on which field coil is

energized. The circuit is completed

by grounding the field coil and arma

ture through a 15 ampere circuit

breaker.

Each motor has its own ground

circuit breaker. For the front door

window motors, these circuit breakers

are mounted under the instrument

panel. They are grounded through

the mounting bolt. The circuit break

ers for quarter window motors are

mounted to the floor panel near the

quarter panel and ground through a

mounting bolt.

TROUBLE SHOOTING

The troubles given here are those

most commonly encountered in the

power window system. Before mak

ing any of the checks, make sure the

battery is fully charged, and turn the

ignition switch to the accessory po

sition.

ALL WINDOWS DO NOT OPERATE

1. Connect a voltmeter from the

power terminal (yellow wire) of the

power window relay to ground (Fig.

10). If there is no voltage at this ter

minal, continue steps 2 and 3. If there

is voltage at this terminal, skip to

step 4.

2. Connect a voltmeter from the

battery terminal of the window relay

to ground. If there is no voltage at

this terminal, repair or replace the

lead wire from the starter relay to

the relay.

3. Connect a voltmeter from the

ignition terminal (red wire) of the

window relay to ground. If there is

no voltage at this terminal, repair or

replace the ignition switch or the wire

(red) from the ignition switch to the

relay. If voltage is available at both

the red and black wire terminals, re

place the relay.

4. Under the left side of the in

strument panel, find the 30 ampere

circuit breaker which is mounted on

the air intake duct. It will have one

red-blue band wire on one terminal

and one yellow wire on the other ter

minal. Connect a voltmeter from the

terminal with the red-blue wire to

ground. If there is no voltage, check

the other terminal. If there is voltage

at the yellow wire terminal, but none

at the red-blue band wire terminal,

replace the circuit breaker. However,

if there is no voltage at the yellow

wire terminal, repair or replace the

yellow wire from the circuit breaker

to the power window relay.

5. At the window control switches,

connect a voltmeter from one of the

red-blue wires to ground (Fig. 10). If

there is no voltage, repair or replace

the red-blue wire from the 30 ampere

circuit breaker.

The power window and power seat

electrical systems are connected

through the same 30 ampere circuit

breaker. If failure occurs in all the

systems at the same time, the 30 am

pere circuit breaker is probably the

cause.

ONE WINDOW DOES NOT OPERATE

1. Operate the switch and listen

for the noise of the motor running

free. If the motor is running, it is not

tightly mounted and has pulled away

from its rubber coupling. Remount

the motor.

2. Short out the ground circuit

breaker of the inoperative window,

and operate the switch. If the motor

runs, replace the circuit breaker.

3. Slightly loosen the wiring con

nection at the inoperative window

switch and, using a voltmeter with

test prongs, check the switch for

proper operation. Be sure to check

the bus bar connection between the

front and quarter window switches

for voltage. Replace the window

switch if it is defective.

4. If the switch operates properly,

disconnect the armature wire, which

is green in color, at the motor and

check it for voltage when the switch

is operated. If no voltage is available,

check and repair or replace the wire

from the switch to the motor.

5. If voltage is available at the

green wire, check the yellow and the

red wires from the switch to the

motor for an open circuit. Repair or

replace the wires if necessary.

6. Check the black wire on the

inoperative door window motor, from

the motor to the circuit breaker for

an open circuit. Repair or replace

the wire if necessary.

7. If voltage is available at the

green, yellow, and red wires, replace

the motor.

WINDOW OPERATES IN ONE

DIRECTION ONLY

1. Check the switch for proper op

eration and if defective, replace the

switch.

2. If the switch operates properly,

check the red and yellow wires at the

motor for voltage. If voltage is avail

able, a field coil is open and the motor

must be replaced.

WINDOW OPERATES OPPOSITE TO

SWITCH

When a window goes up when it

should go down, the wires are crossed

at the motor. Check the wires for

proper installation (Fig. 10).

WINDOW OPERATES SLUGGISHLY

1. Check the regulator and win

dow runs for binding. Adjust the

runs, repair and lubricate the regu

lator. Lubricate the runs with silicone

lubricant.
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CONNECT TO

BATTERY TERMINAL

OF STARTER RELAY

RedBlue Band

RedBlue Band

(DOWN-FIELD COIL)
Black

(GROUND) (GROUND)

Red Violet Band

(DOWN-FIELD COIL)

7371-A

rib. 10Power Window Wiring System
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13-20 GROUP 13 INTERIOR TRIM, SEATS, AND WINDOWS

2. Check for loose connections

which will cause high resistance.

Make sure paint is not insulating the

ground circuit breakers from the

body.

3. Disconnect the motor from the

regulator. Connect an ammeter in

series with the ground wire, and op

erate the switch. The motor no-load

current draw should be 8-10 amperes

at 12 volts. If the current draw is

low, the motor brushes are worn or

dirty and the motor must be replaced.

REGULATOR MOTOR

REPLACEMENT

The power window regulator motor

can be replaced without removing the

entire regulator from the door or

quarter panel. After the trim panel is

removed, disconnect the motor wires

at the bullet connectors, remove the

motor mounting nuts and the motor

brace, then pull the motor free of the

rubber coupling.

POWER REGULATOR

REPLACEMENT

To remove and install the power

window regulator assembly, includ

ing the motor, follow the removal

and installation procedures given for

the manual window regulator. Con-

SWITCH PLATE

REMOVE INDIVIDUAL

SWITCH, DEPRESS

RETAINING PRONG WITH

CENTER PUNCH AND

SLIDE CLIP DOWN

FROM SWITCH PLATE

7379-B

FIG. 11Power Window Switch

necting the wires presents no prob

lem, as each wire is appropriately

color coded.

If the regulator arm tension spring

or the drive gear are the only parts

of the regulator requiring replace

ment, they are easily replaced after

the regulator assembly is removed.

CONTROL SWITCH

REPLACEMENT

When a control switch requires re

placement, snap out the control

switch panel, containing the four

window switches. Pull off the two

wire connectors from the side con

taining the defective switch, and re

move the bus bar connecting the two

switches. Press a small punch into

the hole on the side of the switch

housing and slide the retaining clip

from the housing (Fig. 11). This will

release the switch from the cover

plate. Remove the switch.

To install the switch, press the

switch into the plate and slide the

retaining clip into position. Install the

switch bus bar and the wire connec

tors. Then, press the switch assembly

into the console opening.

Forel Publishing Company, LLC
Woodbridge, VA 22192

www.ForelPublishing.com



I
1959 THUNDERBIRD SHOP MANUAL

I

GROUP 14

CONVERTIBLE TOP

PAGE

PART 14-1 TROUBLESHOOTING 14-2

PART 14-2 ASSEMBLY REPLACEMENTS 14-6

PART 14-3 MAINTENANCE AND ADJUSTMENTS 14-9

i

Forel Publishing Company, LLC
Woodbridge, VA 22192

www.ForelPublishing.com



14 2
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14-1 TROUBLE SHOOTING
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OPERATION

The 1959 Thunderbird convertible

top is operated by 2 hydraulic cylin

ders which derive pressure from an

electrically operated rotor pump. To

stack the top, first release the header

clamps, unsnap the fasteners, and un

latch the luggage compartment door.

The fasteners are located along the

side rails. After the luggage compart

ment latches have been released by
forward pressure on the cylinder of the

luggage compartment door latch lock,

release the luggage compartment door

safety catch and fully raise the door

by hand. After the door is upright,

the upper back finish panel (Fig. 1)

must be raised and jg*:ked by means

of the release knob plunger (Fig. 1).

This panel must be locked in the

raised position to avoid damage when

the door is lowered with the top

stacked.

With the door raised, the panel

secured in its upright position, and

the rear window completely unfas

tened and pulled forward, the top

may then be lowered by means of the

toggle switch located in the luggage

compartment near the safety catch

(Fig. 8, Part 14-3). After the top is

completely stacked, the luggage com

partment door must be lowered by

hand and latched by means of firm

pressure on the door near the latches.

To raise the top from the stacked

position, release the luggage compart

ment door latches and the safety

catch. Raise the door by hand, and

lower the finish panel, locking it with

the release knob. This panel must be

locked in the lowered position to

avoid damage when the door is low

ered into position with the top raised.

FINISH PANEL

FINISH PANEL \
HINGE V

FINISH PANEL

ADJUSTING SCREW

FINISH

PANEL

POSITION

\l LOCK

IN. -
r^-*

"

/ SAFETY

l \>k. \ ; ; j 1 / CATCH

LATCH

COUNTERBALANCE SPRING LINK COUNTERBALANCE SPRING

FIG. 1Luggage Compartment Door and

Finish Panel

7390-A

Then raise the top, lower the door,

and secure the door latches. Secure

the header clamps, snap the fasteners,

and fasten the rear window.

If the top cannot be lowered or

raised satisfactorily, or if it fails to

operate at all, and the trouble is not

readily apparent, make the following
mechanical, electrical and hydraulic

checks to find the cause of the trou

ble. Always check the battery before

making any of the following checks.

Table 1 shows symptoms and pos

sible causes of trouble.

MECHANICAL CHECKS

1. If the action of the top is slow,

raise and lower it slowly and look for

bent or misaligned linkage.

2. If binding is noted when clamp

ing the top at the header, check the

alignment of the door and the quar

ter windows with the side rail weath

erstrips. Also check the top sag

adjustment and toggle clamp adjust

ment. For adjustment procedures, see

Part 14-3.
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ELECTRICAL CHECKS

BATTERY CHARGE

The battery charge should be de

termined before making any electrical

checks because a partially discharged

battery will cause slow motor and

pump operation.

To check the current draw in the

top operating circuit, disconnect the

black wire at the circuit breaker (lo

cated on the cowl air duct), and con

nect an ammeter in series in the cir

cuit. Operate the top control switch

and note the ammeter readings. The

current draw should be 20-30 amps

operating, and 35-45 amps stalled,

with a voltage reading of 9-10. Cur

rent in excess of 75 amps indicates

a frozen pump or cylinder. Low

amperage with the motor running and

no top movement indicates a defec

tive pump or low fluid level in the

reservoir.

TOP CONTROL SWITCH

1. Connect one terminal of a test

lamp to the black (feed) wire of the

top control switch, and ground the

other lead (Fig. 2). If the test lamp
does not light, there is an open or

short circuit between the battery and

the switch.

2. If there is voltage to the switch,

connect a jumper wire between the

black (feed) wire and the red wire,

and then between the black wire and

the yellow wire. If the top motor

operates, the switch is faulty and must

be replaced.

CIRCUIT BREAKER

If there isn't voltage to the top con

trol switch, connect a jumper wire

across the terminals of the circuit

breaker (located on the cowl air duct),

and operate the switch. If the top

motor operates, the circuit breaker is

faulty and must be replaced. If there

is no voltage to the circuit breaker,

check the black wire from the circuit

breaker to the starter relay.

SWITCH-TO-MOTOR WIRES

Disconnect the yellow and the red

switch-to-motor leads at the junction

block near the motor. Connect a test

lamp between the yellow wire and a

ground, and check by operating the

toggle switch to raise the top. Con

nect the test lamp between the red

wire and a ground, and check by

operating the switch to lower the top.

If the test lamp does not light in either

case, the wire from the junction block

to the switch is open or shorted.

TABLE. 1Trouble Symptoms and Possible Causes
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Luggage Compartment Door

Does Not Open X X X X X X X X

Top Does Not Retract X X X X X X X X

Top Action Sluggish X X X X X X

Top Sides Operate Unevenly X X

Top Does Not Stack X

Side Rail(s) Do Not Fit X X X

Top Does Not Rise From

Stack X X X X X X X X X

Top Does Not Latch X X X X X X X

Luggage Compartment Door

Does Not Latch X X X

Luggage Compartment Door

Leaks X X

Top Leaks X X X X X X
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14-4 GROUP 14- CONVERTIBLE TOP

Red-Block Band

Blut

7384-A

rib. 2Luggage Compartment Door and Top Electrical Circuits

LUGGAGE COMPARTMENT

LOCK RELAY

The luggage compartment lock re

lay is located on the right side of the

dash panel in the passenger compart

ment. If this relay does not click

when the lock switch is operated,

make the following checks:

1. Remove the terminal connec

tion from the bottom of the relay.

2. Connect a volt meter between a

ground and the terminal connection

for the red wire-black band. If voltage

shows when the switch is operated

the relay is probably defective and

must be replaced. If voltage does

not show, the trouble is between the

auxiliary terminal (on the head lamp

switch) and the relay.

LUGGAGE COMPARTMENT

LOCK SWITCH

The luggage compartment lock

switch is located on the instrument

panel directly beneath the ignition

switch. If this switch does not operate

the relay, make the following checks

after checking the battery.

1. Turn the ignition switch to the

ACC position.

2. Ground the negative terminal

of a voltmeter, and contact its posi

tive lead at the point where the yellow

wire attaches to the lock switch.

3. If voltage does not show, the

wire between the switch and the aux

iliary terminal is defective and must

be replaced.

4. If voltage shows, connect the

volt meter positive lead to the point

where the red wire-black band attach

es to the switch. Operate the switch,

and if voltage shows, the switch is

operative. If voltage shows, but the

relay does not click, the wiring be

tween the switch and the relay is

defective and must be replaced.

LUGGAGE COMPARTMENT

LOCK SOLENOID

If the lock solenoid or the lock is

faulty and the luggage compartment

door is locked, emergency access may
be gained through a hole drilled in

the wheel house (Fig. 3). After this

hole has been drilled, the solenoid

plunger may be pushed inward with a

long screwdriver, thus releasing the

latch.

If the solenoid does not work,

make the following checks:
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PART 14-1 -TROUBLE SHOOTING 14 5

1. After disconnecting the blue

wire bullet connectors (Fig. 2), ground

the negative lead from a voltmeter

and connect the other lead to one of

the wires leading from the lock relay.

If voltage does not show, the wiring

from the relay is defective and must

be replaced.

2. If voltage shows and a solenoid

does not work after the bullet con

nection is made, the solenoid is defec

tive and must be replaced.

MOTOR

Check the operation of the motor

by connecting first one motor lead,

and then the other, directly to the

battery positive terminal. If the motor

operates in either case, but will not

operate when hooked into the wiring

harness, check the wiring harness

again for short or open circuits. If the

motor will not work when hooked

directly to the battery, check the

black (ground) wire from the motor.

If the motor still does not work, it

must be replaced.

DRILL
\Va'

DIAMETER HOLE DEPRESSION LINE

INSERT GROMMET-352284-S CREASE LINE 7392 -A

FIG. 3Solenoid Emergency Access Hole

HYDRAULIC CHECKS

Faulty hydraulic system operation

can be caused by lack of fluid, leaks,
air in the system, obstructions or

kinks in the hoses, or faulty operation

of a cylinder or the pump.

FLUID LEVEL CHECK

1. Stack the top.

2. Place absorbent cloths below

the filler plug.

3. Remove the filler plug, and

check the fluid level. It should be

level with the bottom edge of the

hole.

4. If the level is low, check the

system for leaks, adding heavy duty
brake fluid as necessary.

LIFT CYLINDER OPERATION

CHECK

Operate the top control switch

and observe the operation of the lift

cylinders for the following:

If the movement of the piston rods

is sluggish or uneven, check the hoses

from the pump to the cylinders for

kinks.

If one piston rod moves more slow

ly than the other, the cylinder with

the slower rod is defective and should

be replaced.

If both rods move slowly, or do

not move at all, disassemble and re

pair the pump.
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PART

14-2 ASSEMBLY REPLACEMENTS

Section Page

1 Motor and Pump 14-6

2 Lift Cylinder 14-7

3 Luggage Compartment Door

Counterbalance Spring 14-8

MOTOR AND PUMP

A pump repair kit and a reservoir

repair kit are available for service.

REMOVAL

1. Stack the top.

2. Disconnect the battery positive

cable.

3. Disconnect the motor leads at

the junction block, and disconnect

the ground wire.

4. After removing the attaching

screws, remove the motor and pump

assembly. Do not lose the rubber

grommets.

5. Vent the reservoir by removing

the filler plug, and then install the

filler plug. The reservoir must be

vented to avoid the possibility of fluid

spraying when the hoses are discon

nected.

SCRIBE LINES TO OBTAIN PROPER ASSEMBLY

mmmrrmmi>miJ<wm>'m>uiMi:m!!mfMm'

\. [&r
7095-A

Mb. 1Reservoir Marked Before Disassembly

6. After placing cloths under the

hose connections, disconnect the

hoses and then plug the open fittings

and lines.

DISASSEMBLY

1. Remove the filler plug, and

drain the fluid from the reservoir into

a clean container.

2. Scribe lines on the reservoir,

pump body, and reservoir cover so

that these parts can be assembled

properly (Fig. 1).

3. Remove the center bolt from

the reservoir cover (Fig. 2).

4. Remove the cover and reser

voir, and the 2 O-ring seals at each

end of the reservoir.

RESERVOIR RESERVOIR COVER

Mjm.
|

,JUICK UIU

\ MOUNTING BOLT (5)
^*

PUMP BODY CHECK BALLS "O"

RING

"| OUTER ROTOR

3 BODY

FIG. 2Motor and PumpDisassembled

'O"

RING

CENTER BOLT

7092-A
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LIFT CYLINDERS

RAISE TOP LINES

FIG. 3Top Power Unit

5. Remove the mounting bolts

that hold the valve body on the pump
body.

6. Place a cloth under the assem

bly, and carefully remove the valve

body so that the check balls are not

lost.

7. Remove both rotors and the

drive ball (Fig. 2).

ASSEMBLY

When assembling the pump, use

all the parts supplied in the pump

repair kit.

1. Install the drive ball and the

inner rotor on the armature shaft.

2. Install the outer rotor, and

place the check balls in the pump

body channels.

3. Install the valve body on the

pump body.

4. Install an O-ring seal in each

end of the reservoir.

5. Install a new seal on the center

bolt, and install the reservoir and

cover on the valve body, using the

lines previously scribed as guides

(Fig. 1). The embossed lines in the

cover must be positioned as in Fig. 3.

6. After positioning the assembly

horizontally, fill the reservoir with

heavy duty brake fluid to the level of

the bottom of the filler plug hole.

Install the filler plug with a new seal.

INSTALLATION

1. After removing the plugs from

the lines and fittings, connect the

lines to the pump.

2. Install the assembly, positioning

the grommets properly.

3. Connect the motor lead wires

at the junction block, and connect

the ground wire.

4. Connect the battery positive

cable.

5. Bleed the system by operating

the top 2 or 3 times, and check the

fluid level. The top must be raised

when the level is checked.

LIFT CYLINDER

REMOVAL

1. Disconnect the battery positive

cable.

2. Remove the rear seat cushion

and back.

3. Disconnect and plug the hy
draulic lines at both ends of the

cylinder, using cloths to catch any

leaking fluid.

4. After removing the hairpin clip

and clevis pin at each end of the

cylinder, remove the cylinder.

INSTALLATION

1. Position the cylinder in the car.

2. Install the clevis pins and hair

pin clips at each end of the cylinder.

3. Connect the hydraulic lines.

4. Connect the battery positive

cable.

5. Bleed the system by cycling the

top 2 or 3 times, and check the fluid

level.

6. Install the rear seat back and

the cushion.
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14 8 GROUP 14- CONVERTIBLE TOP

LUGGAGE COMPARTMENT DOOR COUNTERBALANCE SPRING

To replace the counterbalance 4). Remove the guide and the spring. guide in the spring tube, and install

spring, remove the cotter pin and the Then position the new spring and the the clevis pin and the cotter pin.

clevis pin from the spring guide (Fig.

LUGGAGE COMPARTMENT DOOR CLEVIS PIN SPRING GUIDE

COTTER KEY COUNTERBALANCE SPRING 7385-A

FIG. 4Counterbalance Spring
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PART

14-3
MAINTENANCE AND

ADJUSTMENTS

Section Page

1 Maintenance 14-9

2 Adjustments 14-9

Q MAINTENANCE

The top should be washed regu

larly with soap and water. Stains or

spots not removable with ordinary

washing may be eliminated by use of

FoMoCo Interior Trim Cleaner or

an abrasive cleaner used sparingly.

The seams should not be scrubbed

with an abrasive cleaner. After wash-

ing, the top should be rinsed

thoroughly with clean water. The rear

window should be washed with warm

water and mild soap powder. The

top should be allowed to dry while

it is in the raised position with the

header clamps fastened.

To keep the rear window slide

fastener operating freely, apply a

light coating of Stick Wax, preferably

right after each washing.

Q ADJUSTMENTS

If the top is misaligned, corrections

should not be made until after a

check has been made for bent link

age. All pivot points in the top link

age should be lubricated periodically

with light engine oil.

Before aligning the top, visually

determine if the trouble results from

top misalignment and/or window

misalignment. It may be necessary to

align both the top and the windows

because of the relationship between

the two. Adjustments of the door and

quarter windows must be checked

and any necessary changes made be

fore making top adjustments. These

windows must be fully closed to in

sure proper adjustment. Door and

quarter window adjustments are out

lined in Part 13-3.

There are 4 main adjustment areas

for the top and the luggage compart

ment door: the header area, the rear

rail area, the main pivot bracket area,

and the luggage compartment door

area.

HEADER AREA ADJUSTMENTS

HEADER BOW ADJUSTMENT

The header bow can be adjusted

fore and aft to provide alignment

with the header.

1. With a pencil, mark the pre

sent location of the joint between the

header bow and the side rail. This

mark provides a measuring point for

adjustment.

2. Raise the top to a satisfactory

working level, prop it in position, and

remove the screws that hold the front

BLIND NUTS

7090-B

Mb. IHeader Bow Adjustment

part of the side rail forward weather

strip to the side rail and the header

bow. It is not necessary to remove

the entire weatherstrip.

3. Using a putty knife loosen the

front part of the weatherstrip from

the side rail and the header.

4. Loosen the blind nuts (Fig.l),
move the bow fore or aft to get

proper alignment at the header, and

tighten the nuts.

5. Loosen the dowels, and lower

the top to check adjustment.

6. After making sure the dowels

are aligned with their striker plates,

tighten the dowels in position.

DOWEL ADJUSTMENT

The header bow dowels must be

aligned with their striker plates in the

header bow. After making any top

adjustment, check the dowel align

ment, and adjust if necessary. After

removing the header bow weather

strip, the dowels can be moved later

ally by merely loosening the screws.

TOGGLE CLAMP ADJUSTMENT

The toggle clamps that hold the

header bow against the header can be

adjusted to provide a good seal.

1. To determine which side is not

sealing, check the weatherstrip be

tween the header bow and the header.

Both toggle clamps need not be ad

justed unless necessary.

2. Release the toggle clamps, and

thread the toggle hook in or out until

adequate sealing pressure is applied

at the header weatherstrip.
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HEADER BOW

BLIND NUTS

REAR RAIL

MAIN PIVOT

BRACKET

INTERMEDIATE

RAIL

FIG. 2Top Linkage

7388-A

SAG ADJUSTMENT ALLEN SCREW BALANCE LINK

LINK EXTENSION

REAR RAIL STACK ADJUSTMENT

FIG. 3Rear Rail Area Adjustments

REAR RAIL AREA

ADJUSTMENTS

Side rail sag, top stack, and quarter

window adjustments are made in the

rear rail area.

SIDE RAIL SAG

If the side rail sags above the door

glass, adjust as follows, using the top

of the door glass and the bottom of

the side rail as points for measure

ment.

1. Release the toggle clamps.

2. Loosen the stack adjustment

bolts shown in Fig. 3.

3. Loosen the Allen set screw (Fig.

3), and turn the sag adjustment bolt

until the door window top edge and

7389-B

FIG.4Main Pivot Bracket Adjustments

the side rail weatherstrip are parallel.

Make this check with the top clamped

at the header.

4. Tighten the Allen screw and the

stack adjustment bolts.

TOP STACK ADJUSTMENT

1. Stack the top.

2. If the top stack needs vertical

adjustment for clearance, loosen the

stack adjustment bolts shown in

Fig. 3.

3. Move the bracket fore or aft to

get suitable stack height, and tighten

the bolts.

4. Raise the top slowly, checking

for fore and aft clearance at the rear

of the linkage, and fasten the clamps.

5. Check, and if necessary, adjust

side rail sag.

QUARTER WINDOW CLEARANCE

Loosen the bolts marked
"C"

in

Fig. 4, and adjust the serrations to get

a snug fit between the rear quarter

window and the intermediate side
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HINGE ARM

ADJUSTING SCREW

RELEASE KNOB

LATERAL ADJUSTMENT BOLTS

FIG. 5Main Pivot BracketLateral Adjustment

7391 -A

FIG. 6Finish Panel Hinge

TOP OPERATING

SWITCH

7382-A

SAFETY CATCH

STRIKER

ROTOR SOLENOID 7386-A

FIG. 7Latch and Solenoid

rail. After making this adjustment,

check the top sag and the top stack

adjustments.

MAIN PIVOT BRACKET AREA

ADJUSTMENTS

The main pivot bracket and its sup
port provide for shifting the entire

top assembly fore and aft, vertically,

and laterally. Because movement of

the main pivot bracket will disturb

several other adjustments, move this

bracket only after other adjustments

have failed to solve a specific

problem.

7383-A

FIG. 0Strikers and Top Operating Switch

FORE AND AH ADJUSTMENT

This adjustment moves the top for

ward or rearward for a fit between

the rear edge of the package tray and

the body opening. This adjustment

may also be necessary for proper

mating of the header dowels and

their strikers.

1. Loosen the bolts marked
"A"

and
"B"

in Fig. 4.

2. Move the top fore or aft to get

a fit between the body and the rear

edge of the package tray or to mate

the header dowels and their strikers.

3. Tighten the bolts, and check

other adjustments.

VERTICAL ADJUSTMENT

This adjustment moves the top for

a fit between the rear edge of the

package tray and the body opening.

1. Loosen the bolts marked
"A"

and
"B"

in Fig. 4.

2. Move the top up or down until

the rear edge of the package tray is

level with the body opening. There

must be clearance for window move

ment.
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14-12 GROUP 14- CONVERTIBLE TOP

3. Tighten the bolts, and check

other adjustments.

LATERAL ADJUSTMENT

To obtain a centered fit between

the side rail weatherstrips and the top
edges of the door glasses and the

quarter windows, the top may be

moved sideways as follows:

1. At both main pivot brackets

loosen the lateral adjustment bolts

shown in Fig. 5.

2. Move the top to either side to

get a centered fit at the side rail wea

therstrips.

3. Tighten the bolts, and check

other adjustments.

LUGGAGE COMPARTMENT

DOOR AREA ADJUSTMENTS

LATERAL AND FORE AND AFT

ADJUSTMENT OF FINISH PANEL

Adjust the space between the

edges of the finish panel and the door

and/or the body as follows.

1. Slightly loosen the screws and

bolts that attach the finish panel hinge

to the door and to the panel.

2. Move the finish panel so that

there is equal space between all 4

edges of the panel and their surround

ing surfaces.

3. Tighten the bolts and screws

securely.

SAG AND CROWN ADJUSTMENT

OF FINISH PANEL

Eliminate either sag or crown in

the finish panel by turning the hinge

arm adjustment screw(s) shown in

Fig. 6.

LUGGAGE COMPARTMENT DOOR

ADJUSTMENT

Before making adjustments at the

latches or at the safety catch, check

and, if necessary, adjust the position

of the door in the body opening.

There should be approximately equal

clearance between the 3 edges of the

door and the body opening, and be

tween the finish panel and the door.

Necessary adjustment can be made

by loosening the door hinge bolts

(Fig. 1, Part 14-1).

The latches may be moved laterally

to insure adequate overlap of the

striker on the latch rotor teeth (Fig.

7). This overlap can be checked by

sticking a small piece of putty-like

material on the top of the tooth to be

engaged by the striker. With the door

closed and latched, the striker will

make an impression which can then

be seen when the door is opened.

Overlap should be equal to at least

half the depth of the rotor tooth. The

striker (Fig. 8) is vertically adjustable

for a tight seal at the weatherstrip.

The safety catch (Fig. 1, Part 14-1).

may be moved laterally to adjust the

overlap of the striker and the catch.

This overlap is visible when the door

is slightly open. The striker is verti

cally adjustable.
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PART

15-1 MAINTENANCE GUIDE

OPERATION
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Lubricate Chassis X

Change Engine Oil and Replace Engine Oil Filter X*

Clean Crankcase Vent System X*

Clean Air Cleaner X*

Check Brake Master Cylinder Fluid Level X

Perform Minor Engine; Tune-Up X

Cross-Switch Tires X

Clean Door and Body Panel Drain Holes X

Check and Re-cement Weatherstrips X

Tighten All Engine Oil Pan Bolts X

Tighten Starter Mounting Bolts and Cable X

Adjust Brakes X

Check and Adjust Conventional Drive or Overdrive Clutch Pedal Travel X

Check and Adjust Steering Gear X

Check Exhaust System for Leaks X

Check Operation of All Lights X

Perform Major Engine Tune-Up X

Clean, Repack, and Adjust Front Wheel Bearings X

Adjust Cruise-O-Matic Bands X

Replace Air Cleaner Element
X*

Replace Master-Guide Power Steering Reservoir Filter X

Change Cruise-O-Matic Fluid X

Replace Shock Absorber Bushings X

Replace Rear Spring Inserts X

Check for Full Freon Charge in Air Conditioning Unit X

'Maintain more frequently when operating in extremely dusty areas.
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PART

15-2
LUBRICATION GUIDE

Item To Be Lubricated
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Operation and Lubricant

(Add As Required)

Front Suspension Ball Joints X Add Pressure Gun Grease

Front Wheel Stops X Apply Pressure Gun Grease

Steering Linkage X Add Pressure Gun Grease

Master-Guide Power Steering Reservoir X Check and add Ford Automatic Trans

mission Fluid B8A-19582-A.

Steering Gear X Check and add Ford Lubricant B8A-

19578-A.

Clutch Equalizer Bar X Add Pressure Gun Grease

Gear Shift Levers X Add Pressure Gun Grease

Transmission, Clutch, and Brake Linkage X Apply Engine Oil (S.A.E. 10W)

Exhaust Thermostat Valve X Apply Lock Lubricant or Penetrating Oil

Rear Axle (Conventional Differential) X Check and add Ford LubricantB6A- 1 9580-A

(S.A.E. 90) above
-

25F, B6A-19580-B

(S.A.E. 80) below
-

25

F.

Rear Axle (Equa-Lock Differential) X Check and add Ford LubricantB9A- 1 9580-A

Cruise-O-Matic X Check and add Ford Automatic Trans

mission Fluid B8A-19582-A.

Conventional Drive or Overdrive X Check and add Ford Lubricant B6A- 1 9580-B

(S.A.E. 80)

Door Lock Striker Plates X
1

Coat with Stick Wax

Universal Joints X Add Pressure Gun Grease

Brake Master Cylinder Reservoir X Check and add Heavy-Duty Brake Fluid

Engine Crankcase x*t Change Engine Oil "For Service
MS,"

S.A.E. 20 or 20W above 32F, S.A.E. 10W
from

32

to
-

10F, S.A.E. 5W below - 10F

Engine Crankcase Breather Cap
X*

Clean and apply Engine Oil (S.A.E. 10W)

Distributor X Add Engine Oil (S.A.E. 10W)

Distributor Cam X Apply Distributor Cam Grease

Door Lock Rotors X Apply Engine Oil (S.A.E. 10W)

Door, Deck Lid, and Hood Hinge Pivots X Apply Engine Oil (S.A.E. 10W)

Hood Lock and Catch, Door Check Arms X Apply Lubriplate

Convertible Top Linkage Pivots X Apply Engine Oil (S.A.E. 10W)

Convertible Top Reservoir X Check and add Heavy-Duty Brake Fluid

*Maintain more frequently when operating in extremely dusty areas.

fMaintain more frequently when 50% or more of operation is in stop-and-go traffic, or on short trips of less than 5 miles.
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LUBRICATION GUIDE (Cont.)

Item To Be Lubricated
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Operation and Lubricant

(Add As Required)

Battery Terminals Apply Lubriplate

Front Wheel Bearings Clean and repackwithWheel BearingGrease

4-Way Power Front Seat Regulator Shaft Apply Lubriplate

Parking Brake Cables and Equalizer Apply Graphite Grease

Parking Brake Handle Shaft X Apply Lubriplate

Cruise-O-Matic Change Ford Automatic Transmission Fluid

B8A-19582-A

Drive Shaft Slip Yoke Spline (Cruise-O-

Matic Only) X Add Ford Lubricant B8A-19589-A
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PART

15-3 SPECIAL TOOLS

The special tools listed in this part

of the manual are for use on 1959

Ford cars, and are available from the

following sources:

M

Manzel Incorporated

3 1 5 Babcock Street

Buffalo 10, New York

KRW

K. R. Wilson, Incorporated

215 Mill Street

Arcade, New York

Snap-On

Snap-On Tools Corporation

Kenosha, Wisconsin

OTC

Owatonna Tool Company

Owatonna, Minnesota

Carter

Tools available from Manzel,

Incorporated, and Snap-On

Tools Corporation

All special tools supplied by Ford

Motor Company are listed in the

1952-1959 Ford Special Tools Cata

log (Form 7382-59), and can be

ordered as explained in that catalog.

ENGINE CARBURETOR

Tool No. Source Tool Name and Purpose

LM-106 M Valve Spring Tester

RC-500 Snap-On Ring Groove Cleaner

835 KRW Engine Stand (Existing)

1009 KRW Engine Stand (New)

6001 -ES M Engine Stand (New)

6001-102 M Outboard Support (For 6001-ES Stand)

58-835-11 KRW Outrigger Conversion Assembly
(For 835 Stand)

3600- E M Piston Pull Scale ;

M-120-RA-72 M FixtureConnecting Rod Alignment

6001-AF M AdaptersEngine to Twin Post Stand

6059-B M Front Cover Pilot

6135-F M Piston Pin Remover & Installer

6261-H M Camshaft Bearing Remover and

Replacer Adapter

6303-C

6303-N&P

M

KRW

Engine Turning Wrench

(Engine Removed)

6392- N KRW Adapter PlateCheck Flywheel

Housing Runout (For Service Fix)

6513-CC M Valve MicrometerExhaust Valve

6513-EE M CompressorValve Spring

6701-B M Trimming Tool

S-8680-A

S-8680-A-1

Snap-On GaugeValve Stem Clearance

10505-C2

10505-N

M

KRW

Generator Regulator Adjusting
Wrench

10505-P KRW Generator Regulator Tension Scale

12132

12132-Q

M

KRW

Burnisher-Distributor Shaft Bushings

12132-A

12132-P

M

KRW

Replacer Distributor Shaft Bushings

12132-B-l

12132-N-l

M

KRW

Remover-Distributor Shaft Bushings

12150-D

12150-N

M

KRW

Wrench-Distributor Adjustment

12151

12151 N

M

KRW

Tension ScaleDistributor Points

Tool No. Source Tool Name and Purpose

T109-22 Carter Bending Tool

T109-189 Carter Fast Idle Primary Throttle Plate Clearance

(0.020 inch)

T109-193 Carter Fast Idle Throttle Plate Clearance

T109-29 Carter Secondary Throttle Plate Clearance (0.015 inch)

T109-28 Carter Float Level Gauge (3/i6 inch)

T109-36 Carter Unloader Clearance

T109-200 Carter Fast Idle Linkage Setting (0.010 inch)

T109-213 Carter Accelerating Pump Adjustment (27/64 inch)

T109-214 Carter Primary Throttle Shaft Dog Adjustment

T109-215 Carter Choke Linkage Setting (0.086 inch)

T109-234 Carter Unloader Setting (0.067 inch) and Primary
Throttle Shaft Dog Clearance (0.067 inch)

TRANSMISSION

Tool No. Source Tool Name and Purpose

1175-AE M Remover Fordomatic and Cruise-O-Matic

Front Pump and Extension Housing Oil Seal

& Steering Gear Lower Worm Bearing Cup

4676- N KRW Oil Seal RemoverTransmission and Overdrive

Extension Housing

N-7000-CR

7000-SW

M

KRW

Oil Drain Can with Removable Filter

7000-CC

7000 -W

M

KRW

HolderTransmission Assembly &

Disassembly

7000-DD

7000-NW

M

KRW

Air Nozzle Tip

7000-DE M Air Nozzle Assembly with Rubber Tip

7000-E M High JackTransmission

7052-N KRW ReplacerDrive Shaft & Overdrive Oil Seal

7059-N

7064

KRW

M
Snap Ring Pliers

7105-B KRW ReplacerSynchromesh Hub

7113-N KRW HookCluster Gear Alignment

J

TRANSMISSION continued on next page
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15-6 GROUP 1 5-MAINTENANCE, LUBRICATION, AND SPECIAL TOOLS

TRANSMISSION (Cont.)

Tool No. Source Tool Name and Purpose

7195

7195-W

M

KRW

WrenchRear Band Adjusting

7225

7225-W

M

KRW

Wrench Front Band Adjusting

7563-A

7563-N

M

KRW

Clutch Disc Alignment Pilot

7600-E
7600-N

M

KRW

Remover-Clutch Pilot Bearing and Core Plugs

7675-N KRW RemoverOverdrive Free Wheeling Unit

7688- N KRW Replacer-Oil Seal Lockout Lever

7946

7946-W

M

KRW

ReplacerOne Way Clutch Inner Race

(Overdrive)

7975

7975-W

M

KRW

Guide PinTransmission to Converter j

Assembly

77067

77067-W

M

KRW

ExtensionDial Indicator Support

77288

77288-W

M

KRW

Replacer-Manual Shift Shaft Oil Seal

7751*

77515-W

M

KRW

Rear Clutch Spring Compressor

77530

77530-W

M

KRW

Holder-Primary, Secondary Clutches &

Converter Assembly

77565

77565-W

M

KRW

CompressorFront Clutch Spring

77763 M Throttle Valve Stop Bending Tool

77837

77837-W

M

KRW

ReplacerFront Pump Oil Seal

77869

77869-W

M

KRW

Remover & ReplacerRear Pump Discharge

Tube

6915-AA

6916-N

M

KRW
Positioning ToolOverdrive Pawl

6919-L

6916-N

M

KRW

Overdrive Governor Wrench

FRONT SUSPENSION

Tool No. Source Tool Name and Purpose

2086-L

3035-N

M

KRW

Remover & ReplacerBrake Shoe Return

Spring

3590-N

CJ-94

KRW

Snap-On

RemoverSteering Arm

3600-AA

3600-N

M

KRW

Remover-Steering Wheel

REAR AXLE AND SUSPENSION

Tool No. Source Tool Name and Purpose

CJ-951 Snap-On RemoverUniversal Bearing

1177

1177-N

M

KRW

ReplacerAxle Shaft Oil Seal

1225-N KRW ReplacerRear Axle Shaft Bearings

951 OTC RemoverAxle Bearings

2240-A
2240- N

M

KRW

RemoverAxle Bearing Retainer Ring

4201-C

4210-P

M

KRW

IndicatorRing Gear Backlash

4234 M Remover & ReplacerRear Axle Bearings

4235-A

4235-N

M

KRW

RemoverAxle Shaft & Bearing

4245-B M ReplacerAxle Bearing Oil Seal

4209-C

4610-N

M

KRW

ScalePinion Tension

4858- N KRW SocketCompanion Flange Nut

4858-E

4858-P

M

KRW

ReplacerCompanion Flange and

Pinion Bearing

5560- N KRW LifterRear Spring Leaf
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