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The battery, charging and starting systems are all inter-related to

each other, and each must perform its individual function to insure

the complete system works properly.

The starter depends on the battery to supply the necessary power

to crank the engine, and the battery depends on the charging system

to keep it at peak performance to supply electrical energy not only

to the starter, but to the ignition system and accessories.

A failure in any one system sooner or later leads to perhaps the

most irritating of all automotive problems-"failure to start". Dead

or low charged batteries, excessive use of water by the battery, slow

cranking speeds, extreme headlight dimming on idle, ammeter or

indicator lights showing little or no charge are all signs that a problem

exists which should be found and corrected.

Periodic service can usually prevent a "failure to start", but if

it does occur, the best procedure to follow is to trace the cause in a

systematic diagnosis procedure as recommended in this article.

THE BATTERY

The battery is the heart of the electrical system, and is the logical place to

start when looking for conditions that might cause an electrical or starting

problem. This is especially true in cold weather, which has a great effect on

battery efficiency. A fully charged battery at
0

Fahrenheit performs at only

40% of the capacity of a fully charged battery at
80

Fahrenheit. See Figure 1.

It's easy to see that a partially charged battery that "got
by"

during warm

weather is almost certain to cause trouble as the temperature drops.

r\

80F

32F

0F

100% CAPACITY

65% CAPACITY

m
40% CAPACITY
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Figure 1How Temperature Affects Battery Capacity
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DIAGNOSIS AND TESTING

The best approach to troubleshooting battery problems is
to find out as much information about it as possible.

1. What is the battery complaint?
2. How long has the battery been in service (miles-

months)?

3. Is this the first incident of trouble? If not, how long
has the battery failed to perform satisfactorily?

4. Were any electrical units left on inadvertently for an

extended period?

5. What are the driving conditions?

6. If the battery failed previously, how was it charged

(amperes and hours)?

7. Has the regulator setting been checked against specifi

cations?

VISUAL INSPECTION

The first step is a visual inspection of the battery. The top
must be clean and dry. If wet, dirty, or acid soaked there

will be a constant discharge of electricity. Note the level

of the electrolyte. If it is allowed to get below the top of

the plates and water is not added, permanent damage can

result and the battery can never be fully recharged. Check
the battery case for damage or signs of cracks. If seriously
damaged, it should be replaced. Also check the condition

of the battery cables. Loose, worn or corroded cables can

cause battery discharge.

CAPACITY TEST

The next and most important step is checking battery

capacity, which is the ability to furnish current and main

tain minimum necessary voltage. If the battery passes

this test it is in satisfactory condition. However, it may
require some additional charging to bring it up to peak

performance. The test MUST be performed with the

BATTERY SOLUTION between
60

F and
100

F, since

temperature affects capacity. A high rate discharge tester,

such as a Battery-Starter tester with a carbon pile resistor

and a voltmeter is used to make the first part of the test.

^2 LJ

H

j:#)T-

1e^m^B

old type

new type

Figure 3Battery Comparison

TEST CONNECTIONS

1. Connect the appropriate leads to the battery posts. (See

Figure 2.) Be sure the voltmeter clips are connected

DIRECTLY to the battery posts, and not to the heavy
tester clips.

2. Adjust the carbon pile resistor until the ammeter reads

3 times the ampere-hour rating of the battery. (A 45

ampere-hour battery should read 135 ampere load).

3. Hold for 15 seconds and note the voltage reading. Avoid

leaving the high discharge load on the battery more

than 15 seconds.

4. If the voltmeter reading is 9.6 volts or more, the battery
has good output capacity and should readily accept a

charge, if required. If the voltmeter reads less than

9.6 volts, additional charging is required. Follow the

procedure shown in theBatteryTestRoad Map, page 4.

SPECIFIC GRAVITY TEST

To complete the battery test, a hydrometer must be used

to test specific gravity. NOTEAn open circuit voltage

tester with probes to test individual cells must not be

used in place of the hydrometer on batteries that have a

completely sealed top. (Figure 3) The sealing compound

must not be pierced with test probes, as the holes will

cause battery self-discharge due to surface dirt, acid or

contamination.

Figure2Capacity Test Connections

CAUTION: A specific gravity test should never be used

by itself to determine if a battery is serviceable. The

capacity test must be made first. The specific gravity
test only indicates the strength of acid in the electro

lyte and thus the degree of charge on the battery. Only
the capacity test actually tests the condition of the

battery to deliver current by putting a load on the

battery. Only a capacity test can detect internal short

circuits, excessive sulfation, and other types of

internal, mechanical, and chemical damage that affect

a battery's ability to deliver current. Such
"old"

or

deteriorated batteries may pass the hydrometer test,
but will soon become discharged again causing further
electrical problems.
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BATTERY TEST

CHECK FOR A BROKEN. LOOSE OR SLIPPING GENERATOR (OR ALTERNATOR DRIVE BELT).

INSPECT BATTERY. CABLES AND CHARGING SYSTEM WIRINC FOR GOOD ELECTRICAL

CONTACT. CLEAN THE BATTERY TERMINALS AND TIGHTEN ALL CONNECTIONS AS NECESSARY

BATTERY CAPACITY TEST

ADJUST RESISTANCE tlNTIt AMMETER READS 3 TIMES

AMPERE-HOUR RAT1MG OF BATTERY. WOLD fOR IS

SECONDS AND NOTE VOtTAGE.

VOLTAGE OVER 9.6
VOLTAGE LESS THAN 9 6

CHECK SPECIFIC GRAVITY.

CHARGE BATTERY, IF BELOW

OTHERWISE BATTERY IS OK

CHECK SPECIFIC GRAVITY

OF EACH CEIL

ADD WATER IF NECESSARY AND

CHARGE BATTERY PER CHARGING

SCHEDULE AND REPEAT CAPACITY TEST

| REPLACE BATTERY |

REPLACE BATTERY j | BATTERY IS SERVICEABLE |

IF THE OWNER HAS HAD PREVIOUS DIFFICULTY WITH THE

BATTERY RUNNING DOWN AND PAST HISTORY

DOES NOT INDICATE THAT THE PROBLEM IS DUE TO EXCESSlV

NIGHT DRIVING. EXCESSIVE USE OF ACCESSORIES,

SHORT TRIPS OP EXTENDED PERIODS OF IDLE THEN

IT IS SUGGESTED THAT THE COMPLETE CHARGING

SYSTEM BE CHECKED

The hydrometer measures the degree of charge on each

cell by weighing the amount of acid in the electrolyte.

The electrolyte consists of water and acid, and the acid

is used up as the battery is discharged. When fully

charged, electrolyte at
80

F has a specific gravity of 1.280

times that of water. Figure 4 shows specific gravities for

various percents of discharge.

In reading a hydrometer, the barrel must be held verti

cally with the fluid at eye level. Readings taken at sharp

angles usually are very inaccurate. Just the right amount

of fluid must be drawn up into the barrel, with the bulb

fully expanded to lift the float freely, so it neither touches

the sides, top nor bottom of the barrel. Always use a hydro

meter kept clean with soap and water so the float will

not stick to the sides. The float should also be inspected

for cracks,which would allow acid to enter the air tight

float and make readings unreliable.

Also a temperature corrected hydrometer should be

used, because specific gravity is affected by temperature.

The standard is
80

F. The volume of acid expands when

heated and shrinks when cooled. For every
10

F ABOVE
80

F, four gravity points (.004) must be added to com

pensate for expansion, and for every
10

F BELOW
80

F,

four gravity points (.004) must be subtracted to com

pensate for contraction. Most hydrometers today include

this feature.

If water is added to facilitate a specific gravity reading,

or if the battery is in a low state of charge from a rapid

discharge such as prolonged cranking, the battery must

be charged until all the cells are gassing freely, before

taking a specific gravity reading. Otherwise the readings

will be unreliable.

BATTERY CHARGING

SLOW CHARGING is the only method which will fully charge
a battery. Slow charging should be at a rate of 1 ampere

for each positive plate per cell for a sufficient time to fully
charge the battery. The battery is fully charged when the

cells are all gassing freely and the specific gravity ceases

to rise for three successive readings taken hourly. It may
sometimes require more than 24 hours to fully charge a

battery, since badly sulphated batteries require more

charging time than normal batteries.

HIGH-RATE CHARGING can be accomplished with the battery
in the car. High-rate chargers cannot be expected to fully
charge batteries in an hour, but they do charge a battery
sufficiently to allow continued service commensurate with

its condition and state of charge. A high-rate charge should

always be followed by slow charging to bring the battery
up to full charge. High-rate chargers, can inflict irrepara

ble damage on a battery if the safeguards provided by the

manufacturer are ignored or circumvented by the operator.

Therefore, the operating instructions issued by the manu
facturer should be carefully followed.

SPECIFIC GRAVITY STATE OF CHARGE

1.260-?.280 100% CHARGED

1.230-1.250 75% CHARGED

1.200-1.220 50% CHARGED

1.170-1.190 25% CHARGED .

1.140-1.160 VERY WEAK

1.110-1.130 DISCHARGED ,: ~\

Figure4Specific Gravities For Percents Of Discharge

The charge rates and time schedules shown on page 5

are based on an average charge rate of 35 amps for the
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IGNITION AND FUEL SYSTEMS . . . Ignitio:

INTRODUCTION

This is the second in a series of articles presented to help service person
nel quickly trouble-shoot engine problems by using a systematic diag
nosis procedure. Last month, the Battery, Charging and Starting Sys

tems, which usually cause
"no-cranking"

or
"slow-cranking"

problems,
were covered. If the engine cranks normally, but fails to start, chances are

the ignition or fuel system is at fault. The ignition system will be covered

first, then the fuel system.
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Testing 8-11
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Diagnosis Procedure . . ..12-13
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IGNITION SYSTEM

Generally, two main types of ignition problems are encountered. One, is
poor performance. This usually indicates a major tune-up is required,

using a scope or similar detailed testing equipment. (This will be covered
in the next issue of Shop Tips) . At this time, only quick tests that indicate

defects or deficiencies which might cause the second type of ignition

problem hard-starting, will be covered. In some cases the quick tests will

also find and help correct poor performance problems, but they are not

primarily intended for this pupose.

The function of the ignition system is to ignite the combustible air-

fuel mixture under pressure in each cylinder at just the right moment to

produce the most efficient engine operation. Under normal operating

conditions, the ignition system must perform its job about 10,000 times

every mile; by forcing a surge of electricity to jump a spark plug gap. This
requires 15,000 to 20,000 volts. Considering that the source of electrical
power is only 12 volts, and the exacting timing requirements, its easy to I

see that all specifications and adjustments must be accurately main

tained.

FORD ignition systems are precision engineered to give long trouble-

free operation. However, a certain amount of wear is unavoidable; so to
maintain engine efficiency and performance at high levels, periodic service
is necessary. If this service is ignored, or low quality replacement parts

used, then performance and/or starting problems are likely to develop.

Much time can be saved when trouble-shooting starting problems, and

"come
backs"

avoided, if the following information is used, together with
the step by step diagnosis procedures.

COMPONENTS (Conventional System)

The major components of the conventional ignition system are: the bat

tery, ignition switch, ignition coil, distributor, spark plugs and wiring.

They are arranged in a low voltage and a high voltage circuit; and con

nected together by the ignition coil.

The low voltage or PRIMARY

CIRCUIT consists of:

Battery
Ignition Switch

Primary circuit resistance wire

Breaker Points (Distributor)

Condenser (Distributor)

Primary windings of the igni

tion coil

The high voltage or SECONDARY

CIRCUIT consists of:

Secondary windings in the ig
nition coil

Rotor (Distributor)

Distributor cap

High Tension (Voltage) wires

Spark Plugs



Diagnosis and Testing

OPERATION

Primary
CircuitThe primary circuit is

"hot"

or in oper

ation only when the breaker points are closed. Low

(12) volt current is supplied by the battery and/or

generator-alternator, and flows through the ignition

switch to the primary windings of the coil; then, to

ground through the closed breaker points. Figure 1. As

long as current is flowing steadily in the primary cir

cuit, the secondary circuit is inactive. However, since
the current must ultimately jump an air gap at the

spark plug, which works like putting a gigantic resist

ance in the circuit, (especially with high compression

engines) ,
the low 12 volt input voltage must be stepped

up a thousand or more times. This is done with a coil.

IGNITION SWITCH,
ACCESSORIES

TERMINAL CONNECTOR

*5vS<J>RIMARY CIRCUIT

J|)^*X RESISTANCE WIRE

SPARK

PLUG

CONDENSER

DISTRIBUTOR

Figure 1Primary Circuit

Ignition
CoilThe ignition coil produces high voltage

electricity, non-mechanically. It consists of primary

windings (a few hundred turns of heavy wire wound

around a soft iron core), and secondary windings (sev

eral thousand turns of fine copper wire wound over the

primary windings). When current flows through the

primary circuit, a magnetic field is developed in the coil.

When the breaker points open, the primary circuit is

broken and themagnetic field collapses around the sec

ondary windings of the coil,producing high voltage

current.

Secondary Circuit -During the time the breaker points

are open, the primary circuit becomes inactive, and the

secondary circuit becomes "hot". Figure 2. High volt

age current (5,000 to 20,000 volts depending on engine

ign,t,0Vwi3^alRcEoSnNector
C0IL-f2

START-"

BATTERY
G=|

DISCONNECT

Sf^/^PRIMARY CIRCUIT SPARK

*/ %/ RESISTANCE WIRE PLUG

RELAY
C0ILL-

CONDENSER

DISTRIBUTOR

requirements) flows out of the center terminal of the

coil to the center terminal of the distributor cap, down

through the rotor and back out the distributor cap

through the high tension wiring to the spark plug. The

high voltage current jumps the spark plug gap to

ground, creating a spark which ignites the compressed

air-fuelmixture in the cylinder.

Condenser-The condenser is connected across the

breaker points in the primary circuit, and performs two

jobs. When the breaker points open and the primary

circuit is broken, the current wants to continue flow

ing and jump across the point gap. The condenser, how

ever, momentarily provides a place for the current to

flow, thus controlling arcing and point burn. This also

has the effect of quickly stopping the flow of current,

which increases the amount of high voltage output in

the coil.

DistributorDistributor components not only carry

both low and high voltage current, but they also me

chanically time the spark plugs to fire at the right

moment. The distributor shaft is geared to the cam

shaft which rotates at one-half crankshaft speed. A

cam is attached to the upper end of the shaft. Figure 3.

DISTRIBUTOR CAP

LOCATING LUG ROTOR

CONDENSER

CAM

BREAKER POINTS

CENTRIFUGAL

WEIGHTS

WEIGHT SPRING

DISTRIBUTOR SHAFT

DUAL ADVANCE

DISTRIBUTOR

Figure 2-Secondary Circuit

Figure 3Distributor Components

The cam has as many lobes as there are cylinders,

and it opens and closes the breaker points. The rotor

is attached and indexed to the distributor shaft. The

distributor cap is indexed to the distributor housing.

When the housing is correctly positioned in the engine

block, the rotor is always aligned with one of the ter

minals of the distributor cap when the breaker points

open. Thus, for each two revolutions of the crankshaft,
the distributor shaft makes one complete revolution,

firing each spark plug once in the proper order.

DIAGNOSIS AND TESTING

When the engine cranks normally, but fails to start,

and the fuel system is O.K. (See page 8), the trouble,
most likely, is a weak or no spark. Since the ignition

system is divided into a primary low voltage circuit and

a high voltage secondary circuit, connected by the coil,
the coil is a convenient place to start isolating the

trouble.
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ENGINE DIAGNOSIS AND TESTING

This is the third in a series of articles to help service tech

nicians quickly diagnose and test engine problems by

following a systematic procedure. The first two articles

covered quick and simple tests of the Battery, Charging,

Cranking, Ignition and Fuel systems for problems which

cause hard starting. They are especially useful during
service calls or when more detailed testing equipment is

not available, to get the car "back on the
road."

However,
if a comprehensive engine test is required, such as when

performing a tune-uppulling spark plug wires to test for

a spark, hooking up and using a number of different in

struments, meters, bench testers and gauges; not only takes

a lot of time, but they simply aren't the modern efficient

way to diagnose and test engines.

Today's highly sophisticated, and finely tuned engines

require accurate and sensitive test instruments. They also

require a careful and scientific diagnosis procedure.

Today's customers, to whom all the wonders of space-age

technology are fast becoming common everyday occur

rences, expect factual, modern, electronic diagnostic equip
ment to give them a picture they can understand of what

services are needed. That this is so, one need only observe

the high degree of customer acceptance and the increasing
number of diagnostic service centers opening to the public.

To take advantage of the enthusiastic customer acceptance

and the impact this important change in the concept of

automotive service has created, service technicians should

become familiar with the USE of modern diagnostic equip

ment such as the OSCILLOSCOPE.

WHY AN OSCILLOSCOPE

The oscilloscope works something like a television set . . . but it is less complicated. Like a television set,

the scope projects a beam of electron rays across a fluorescent screen. When the scope is hooked up to a

car's ignition system, voltage variations in the ignition system make the beam move up or down. The

fluorescent screen holds the beam for a moment, showing the voltage variation as a wavy line. This wave

pattern gives you AND THE CUSTOMER a picture of the car's ignition system in action . . . and the

entire firing cycle of the engine.

Any defect in the ignition system will cause a deviation in the regular voltage variations in the system

. . . which in turn will produce a deviation in the scope wave pattern. These wave pattern deviations on the

oscilloscope screen give an easy-to-read visual evidence of problems in any of the following:

Spark
Plugsworn electrode, excessive gap fouling, exces

sive deposits, open resistor, cracked insulation.

Spark Plug
Wiresinternal break, insulation leakage, ex

cessive resistance, poor contact, cross fire.

Ignition
Coilreversed polarity, insufficient reserve, in

adequate voltage output at cranking speed, short circuit,

open circuit, high resistance in tower, insulation leakage.

Coil High Tension Wireinternal break, insulation leak

age, high resistance, defective suppressor.

Condenserleakage, high series resistance.

Primary
Circuithigh resistance, insulation leakage, defec

tive ballast resistor.

Distributor Cap and
Rotorcracked or worn, break or car

bon tracks, insulation leakage, high resistance in towers,

poor contact between rotor and center button, excessive

rotor gap.

Distributor Breaker Pointsdirty or burned points,
point

misalignment, point bounce, point arcing, improper
point

setting, irregular cam lobes, bent shaft, worn shaft or

bushings.



Using An Oscilloscope

The oscilloscope also gives you an advantage over cum

bersome, outdated testing techniques, by allowing you to

follow a "sequence
testing"

procedure with only ONE set

of test connections by which you can completely diagnose

and test an engine in 10 minutes or less. Usually in that

time, you'll have located the malfunctioning component.

In the few cases where you haven't, you'll at least know

which system it's in so that you won't have to spend time

testing systems that are functioning properly. Further

more, the oscilloscope tests components like plugs, coils

and condensers under actual operating conditions and will

indicate defects that don't show up on bench testing.

In short, the oscilloscope finds the trouble for you much

easier and faster than any other method . . . whether you're

an ignition expert or not. Your service and trouble shoot

ing batting average are not only bound to improve, but

your customers will have the feeling that their car has

been checked and evaluated in a scientific, highly accurate,

and objective manner.

If you already have an oscilloscope, dust off the oper

ating manual and become familiar with ALL test proce

dures. If you don't have a scope, or have misplaced the

operating manual, take a look at the typical oscilloscope

described in this article.

COMPONENTS

Oscilloscopes combine several test instruments into one

tester ( Figure 1 ). This may make them seem complicated.

However, a couple of minutes spent examining the oscil

loscope will reveal it isn't as complicated as it looks. The

Figure 1Oscilloscope Meters
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Rotunda oscilloscope shown in this book is typical of most

engine analyzers, and consists of:

1. Voltmeter and Ammeter to check:

Battery voltage

Charging circuit (alternator output and regulator

setting)

* Cranking circuit

Breaker point resistance ( coil to ground )

2. Tachometer to adjust engine speed for various tests.

3. Ignition Timing scale to check timing and advance with

out guessing at marks on the pulley.

4. Dynamic Compression scale to check if each cylinder

is contributing its full share of the total engine work.

5. Scope ( Figure 2 ) to give a graphic view of what's going

on in the complete ignition system.

TEST CONNECTIONS

Before you make any connections, be sure the OFF button

on the console is pushed in. Then plug the power cord into

a 115-volt AC outlet. Connect the master cable (Figure 3)

to the front of the panel. Usually the instructions for the

test lead harness connections are printed on the panel

around the master cable connector.

Remove the battery cables FIRST to prevent damage to

the alternator diodes. Leave the ground cable off until all

the connections are made to the positive battery post and

you're sure none of them are grounded.

Install the post adapter switch on the positive battery

post. Then connect the positive battery cable to the adapter

positive terminal. The knife switch connects or discon

nects the shunt from the circuit. With the switch open,

the main load goes through the shunt and you can read

current. To take the ammeter out of the circuit, close the

knife switch to bypass the shunt. You can read battery

voltage with the knife switch open or closed.

Clip the voltage pickup (yellow lead) to the positive ter

minal on the battery post adapter switch.

Reconnect the ground cable and clip the black ground

lead to it. Be sure all other connections are secure and

nothing is grounded.

IGNITION SECONDARY

\
IGNITION PRIMARY -

BlSiS

Figure 2Scope Pattern

Clip the primary scope pickup (green lead) to the dis

tributor terminal of the coil (conventional system) or to

the red-white wire terminal at the tach block (transistor

ignition system). It is the pickup for the primary scope

pattern and is also used as the voltage pickup for the point

resistance test.

Remove the No. 1 spark plug wire from the distributor

cap and insert the blue pickup in its place. Then plug the

spark plug wire into the blue pickup. The No. 1 spark

plug wire is used for timing, spark advance, to operate the

tachometer, and to trigger the paraded scope pattern. Thus,

when all the cylinder patterns are paraded across the

screen, they'll be firing in order, starting with No. 1.

Clip the secondary scope pickup (red lead) around the

coil high-tension wire. Be sure the wire is completely seated

in the pickup and that the pickup is not grounded any

where.

Connect the test lead cable to themaster cable and tighten

the lock ring. Be sure all leads clear the fan blade.

Set the controls to the positions shown in Figure 3. Set

the ground polarity switch to agree with the system you're

testing: minus
(

) for negative ground; plus (+ ) for

positive ground. Be sure the VOLTS switch corresponds

to the vehicle battery voltage. Use 10 V for 6-volt systems,

20 V for 12-volt systems, and 40 V for 24 or 32-volt systems.
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Figure 1FordMotor Company's Automotive Safety Center

Ford Motor Company's efforts to make driving safer take more than one form. They
begin by designing extra safety into every vehicle they manufacture. Ford has been

a leader in this field for many years. To continue this leadership and to make even

greater strides in designing safety into Ford products, Ford is establishing another

first, the Ford Automotive Safety Center (Figure 1). This center will be the focal

point for all safety research and development activities where facts, opinions and
tests will all come together for analysis, coordination and evaluation to help assure

that every Ford product represents the most advanced design and construction

practical. But, there is more to automotive safety.

Most authorities regard it as having three sides-state of mind, skill, and hardware.

This is the first of two articles dealing with the hardware or "nuts and
bolts"

of

safety. Every owner and operator of a vehicle has the responsibility of keeping it in
good running order through periodic maintenance. However, they may need some

items brought to their attention from time to time by trained service technicians.

BRAKES

There is no hard and fast rule as to when brakes should be checked, because driving
habits vary greatly from driver to driver. However, a good rule-of-thumb is that any
car with 20,000 miles on a set of linings should have the brakes inspected. If the

brakes have been used harshly, an inspection will probably reveal only a few thou

sand miles left on the linings. Light or normal usage generally gives upwards of

30,000 miles per set of linings. Otherwise brakes should be checked whenever any
trouble symptom occurs. See Charts, pages 4 and 5.
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DIAGNOSIS AND TESTING

Preliminary Tests

1. Check the fluid level in the master cylinder. If it is necessary to add fluid (fluid

level should be within % inch from top of reservoir) be sure to use a heavy-duty
high-temperature brake fluid such as Rotunda Brake Fluid (Ford Part Number

B7AZ-19452-A). For power disc brakes, Rotunda Power Disc Brake Fluid

(Part Number C6AZ-19542-A) is required.



BRAKES AND TIRES

2. With the engine running or enough vacuum in the system

for power brakes, push the brake pedal down as far as it

will go while the car is standing still. If the pedal travels

more than halfway to the floor, check the brake adjust

ment and adjusters. (Do not use excessive force)

To check adjuster operation, inspect the shoes and ad

juster components for binding or improper installation.

Make several reverse brake stops to insure uniform adjust

ment at all wheels.

3. On cars with power brakes, with the transmission in neu

tral, turn off the engine and apply the parking brake.

Depress the service brake pedal several times to exhaust

all vacuum in the system. Then, depress the pedal and

hold it in the applied position. Start the engine. If the

vacuum system is operating, the pedal will tend to fall

away under foot pressure and less pressure will be re

quired to hold the pedal in the applied position. If no

action is felt, the vacuum booster system is not function

ing. Follow the procedure in the Booster Diagnosis

Guide. See Figure 2. With the engine shut off, exhaust

all vacuum in the system.

Depress the brake pedal and hold it in the applied posi

tion. If the pedal gradually falls away under this pressure,

the hydraulic system is leaking. Check all tubing, hoses and

connections.

If the brake pedal feels spongy, bleed the hydraulic sys

tem to remove air from the lines and cylinder. Also check

for leaks or insufficient fluid.

4. Should one of the brakes be locked and the car must be

moved, open the brake cylinder bleed screw long enough

to let out a few drops of fluid. THIS BLEEDING OPER

ATION WILL RELEASE THE BRAKES, BUT WILL

NOT CORRECT THE CAUSE OF THE TROUBLE.

Road Tests

The car should be road tested only if the brakes will safely

stop the car. Apply brakes at a speed of 25-30 mph to check

for existence of the trouble symptoms listed in the Tables,

except for those resolved in the preliminary tests, and brake

chatter. (To check for chatter, apply the brakes lightly at

approximately 50 mph.) For each of the symptoms encoun

tered, check and eliminate the causes which are also listed

in the Charts on pages 4 and 5.

BOOSTER INOPERATIVE-

HARD PEDAL

If the preliminary tests show that necessary.

the booster is inoperative or if a If the foregoing procedure does

hard pedal condition still exists after not eliminate the trouble, remove the

eliminating the causes of Excessive booster from the car. Separate the

Pedal Effort or Hard Pedal, the front shell from the rear shell, and

trouble may be caused by vacuum check the valve and rod assembly
re-

leakage. Disconnect the vacuum line action disc, diaphragm plate, and

at the booster, remove the vacuum diaphragm assembly for damage that

manifold and check valve assembly, would cause leaks. When assembling,

and look for a sticking or faulty check be sure that the diaphragm assembly

valve. Check all vacuum connections is properly positioned. Improper lo-

for leakage or obstruction. Check all cation could cause leakage between

hoses for a leaking or collapsed con- the vacuum and atmospheric sides of

dition. Repair or replace parts as the diaphragm.

BRAKES DRAG OR GRAB

If the brakes still drag or grab after assembly. Remove and disassemble

eliminating the causes listed in Charts the booster. Clean, inspect, and re-

1 and 2, the condition is probably place parts as necessary.

caused by a sticking valve plunger

SELF APPLICATION OF

BRAKES WHEN ENGINE

STARTS

Remove and disassemble the boost- pet. Clean, inspect, and replace parts

er. Check for a leak in the rear shell. as necessary. Be sure that the dia-

Check the diaphragm for being out of phragm is properly located when

locating radii in the housing. Check assembling.

for a sticking or unseated valve pop-

Figure2Brake Booster Diagnosis Guide
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TABLE 1-DISC BRAKES-Trouble Symptoms and Possible Causes

Trouble Symptoms

Possible Causes
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Trouble Symptoms
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Shoe and Lining Knock-back after violent cornering or

rough road travel X

Piston and Shoe and Lining Assembly Not Properly

Seated or Positioned X X

Air Leak or Insufficient Fluid in System or Caliper X X

Loose Wheel Bearing Adjustment X

Damaged orWorn Caliper Piston Seal X X X

Excessive Lateral Run-out of Rotor X

Rotor Excessively Out of Parallel X

Frozen or Seized Pistons X X X

Brake Fluid, Oil or Grease on Linings X X

Shoe and LiningWorn Below Specifications X

Proportioning Valve Malfunction X

Caliper Out of Alignment with Rotor X

Loose Caliper Attachment X

Excessive Clearance Between Shoe and Caliper or

Between Shoe and Splash Shield X

Shoe Hold-Down Clips Missing or Improperly Positioned X

Operator Riding Brake Pedal X

Scores in the Cylinder Bore X

Corrosion Build-up in the Cylinder Bore or on the

Piston Surface X

Bleeder Screw Still Open X

Improper Booster Push Rod Adjustment X

Shoe Out of Flat More Than
0.005"

X

Rear Brake Auto. Adjusters Inoperative X

Improperly Ground Rear Brake Shoe and

Lining Assemblies X

Booster Inoperative X

Leaking Booster Vacuum Check Valve X

Unequalized Front Tire Pressure X

Incorrect Front End Alignment X

Lining Protruding Beyond End of Shoe X

Incomplete Brake Pedal Return Due to

Linkage Interference X

Faulty Booster Check Valve Holding

Pressure in Hydraulic System X

Residual Pressure in Front Brake Hydraulic System X

Metal Chip in Seal Groove X

Air in Hydraulic System or Improper Bleeding X
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Safety is important year-round, but it takes on added significance during the

summer months when millions of extra miles are rolled-up by vacationers. As

a leader in automotive safety, the Ford Motor Company is presenting a timely,

two-part series of Safety Checks-to help every service technician to quickly

and accurately diagnose potential problems, or inoperative components and

recommended to the customer what service is needed to assure a safe operating

car. As noted in last month's issue of Shop Tips under Safety Checks-Part I,

entitled : "Brakes and Tires", the owner has a responsibility of keeping his car

in good running order by having it serviced at the recommended
intervals. Safety

Checks-Part II in this issue covers: Suspension, Steering and Visibility and com

pletes the items that are the most important to a safe car. We believe this informa

tion should give every service man a better knowledge of safety maintenance.

SUSPENSION

The suspension system (springs, shocks, control arms, bushings, and linkage) sup

ports the weight of the car on the four wheels to give the best combination of stability,

ride and handling. Together, these characteristics are commonly called "feel". See

Figures 1 & 2. Normally, wheels, tires and suspension components do not require a

lot of attention. However, they should be inspected periodically or whenever a
"feel"

complaint is encountered, to insure a safe operating car. The table on page 4 lists a

number of trouble symptoms and their possible causes.
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STABILIZER

STABILIZER

Figue 1-ASpring Above Lower Arm

With Strut

Figure 1-BSpring Above Lower Arm

Without Strut

Figure 1-CSpring Above Upper Arm

With Strut



Suspension, Steering and Visibility (Continued)

RUBBER

UPPER ARM TRACK BAR

REBOUND

CLIP RUBBER

BUSHING REBOUND CLIP

Figure 2-ALeaf Spring Suspension Figure 2-BCoil Spring Suspension

WHEELS AND TIRES

The importance of wheels and tires to auto safety, in terms

of blow-out protection, has long been recognized. However,

an equal if not more important fact, often overlooked, is that

each tire has only about one square foot of rubber contact

ing the road at any one time. This area is called the "patch

area"

or "footprint". All the forces that affect stability, ride

and handling of a 4000 lb. car are transferred to the road by

this relatively small area. At 60 M.P.H. they can be consider

able. For this reason, it's most important that each tire make

as continuous and equal a contact with the road at all times

as possible.

Abnormal tire wear, front end vibrations or noises are

indications that an alignment or wheel balance problem may

exist, which should be corrected for safe operation of the

car. Safety ChecksPart I, pictured several types of tire

wear and their causes. Tire wear because of overinflation or

underinflation, of course, can be easily corrected by adher

ing to the tire inflation specifications in the owners manual.

Tire wear due to misalignment can be corrected by many

types of reputable alignment equipment. See Figure 3 for

typical adjustment locations. Likewise, unbalance can be

corrected with accurate balancing equipment. Always be

sure and follow the manufacturer's instructions.

\ CASTER AND

CAMBER (SHIMS]

CAMBER

(CAM-BOLT)

Mustang

CASTER5

(STRUT)

Falcon and Fairlane

CASTER AND CAMBER

(ELONGATED HOLES)
CAMBER

SHIMS)

Ford

(STRUT)
From Your Ford Dealer

Thunderbird

Figure3Caster-Camber Adjustment Locations
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TABLE 1 Trouble Symptoms and Possible Causes
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Incorrect Tire Pressure X X X X X X X X X X X

Tire Sizes Not Uniform X X X X X X X

Overloaded or Unevenly Loaded Vehicle X X X X

Power Steering Fluid Level Low-Leak X X X X

Sagging Spring X X X X X X X X

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

Bent Spindle Arm X X X X

Bent Spindle X X X X

Lack of Lubrication X X X X X

Air in Power Steering System X X X X

Obstruction in Power Steering Lines X X X

Loose or Weak Shock Absorber X X X X X

Loose or Worn Suspension Arm Bushings X X X X

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

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

Loose Steering Gear Mountings X X X X X X

Insufficient Steering Pump Pressure X X X

Incorrect Steering Gear Adjustment X X X X X X X X X X

Incorrect Brake Adjustment X X X X

Incorrect Front Wheel Bearing Adjustment X X X X X X X

Wheel Out of Balance X X X X X

Incorrect Front Wheel Alignment X X X X X X X X

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

Frame or Underbody Out of Alignment X X X

Bent Rear Axle Housing X X X X

Excessive Wear of Steering Pump Internal Parts X

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

Obstruction Within Steering Gear X X X
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Summertime is vacation time for millions of Americans. Many will seek your ad

vice and help before leaving, and many others will need your services during their

vacations. All Fords, of course, need very little special attention, since they are

designed to operate under a wide range of conditions. However, extreme usage

conditions exist when the car is loaded with the family and vacation gear, perhaps

is pulling a trailer, and travels for long periods on turnpikes and thruways or

secondary roads and trails. Under these conditions, a few special checks and services

plus perhaps some optional equipment are necessary to insure a safe and trouble-

free trip. Your nearby Ford dealer can assist with individual answers to any ques

tions you may have regarding vacation travel.

SAFETY CHECKS

The best way to begin a vacation check up is with a general safety inspection of

the whole car. The items shown in Figure 1 are part of a national Safety Check

program and were featured in the April and May issues of Shop Tips along with

diagnosis and inspection procedures. Be sure and question the owner about any

unusual operating conditions which may be caused by a component being inoper

ative "intermittently". Thus these conditions which might ordinarily pass the safety

check can be corrected, before they cause trouble.

Special attention should be given to vehicles towing trailers. If a trailer blocks

the rear-view, the towing vehicle should have special oversize mirrors installed. All

trailers should have auxiliary tail lights and turn signals in good operating con

ditions. Many trailers also have electric brakes which should be checked for proper

operation.

In addition, all customers should be advised to carry a first aid kit, flares, a fire

extinguisher, and a flashlight to meet any emergencies that may arise.

Figure 1

Safety Checks
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AND SERVICES

TIRES

Tires probably require more special attention than any other

item during vacation travel, because of the necessity of

increasing their load carrying capacity. This can be accom

plished by either increasing tire size, or tire pressure. Failure
to adhere to this important principle can result in steering

and stability problems due to weak sidewalls. See Figure 2.

The tires specified as standard equipment on all Ford ve

hicles can be used under just about any condition by vary
ing tire pressure. The exception, of course, is where ex

tremely heavy loads are being carried, in which case oversize
tires may be required. (See Towing Recommendations)

The owner's manual that is included with each new vehicle

contains complete tire size, tire pressure and load carrying

information. Much of this same information is also in the

April Shop Tips.

UNDERINFLATION OR OVERLOAD

CAUSES WEAK SIDEWALLS

AND INSTABILITY

CORRECT TIRE PRESSURE

INCREASES SIDEWALL STRENGTH

AND SUPPORTS LOAD SAFELY

Figure 2 Effects of Tire Pressure

TOWING

As can be seen from the following charts, all 1966 Ford cars can tow Class I

trailers with very little special equipment. In most cases all that's needed is a

Rotunda Hitch and a Rotunda Wiring Kit (which includes a 4-wire connector

plug and a heavy-duty turn signal flasher). In a few cases, power brakes and extra

cooling is also required.

For larger size trailers, increased wheel and tire sizes, heavy-duty suspension,

air lift springs, and a load equalizing trailer hitch are necessary. Air lift (Figure 3)

assist springs maintain proper vehicle level attitude and improve handling charac

teristics under varied load conditions. Only a small amount of air is required.

Never inflate with more air than is necessary to level the vehicle.

Automatic transmissions are preferred over manual transmissions for all towing

conditions.

Figure 3 Air Lift Springs

1966 FAIRLANE TOWING RECOMMENDATIONS

SAE TRAILER CLASS CLASS I CLASS II

MAXIMUM TRAILER WEIGHT

STATIC TONGUE LOAD
Up to 1000 lb.

Up to 100 lb.

1000 to 2000 lb.

100 to 200 lb.

2000 to 3500 lb.

200 to 500 lb.

289 V-8 or 390 V-8

Cruise-O-Matic

3.00 (all models)

Extra-Cooling Package

Standard w/Additional Ply Rating
Next Size Larger

Heavy Duty (front and rear)

Power, and Heavy-Duty Lining
Power

Heavy Duty
Heavy Duty
Rotunda Kit

Load Equalizing

Engine

Transmission

Axle Ratios

Cooling System
Tires:

Station Wagon

All other models

Suspension (springs and shocks).

Brakes

Steering
Alternator

Battery
Wiring
Hitch

200 Six or Larger

Cruise-O-Matic

Standard

Standard

Standard

Standard

Standard

Standard

Standard

Standard

Standard

Rotunda Kit

Rotunda

289 V-8 or Larger

Cruise-O-Matic

Standard

Extra-Cooling Package

Standard

Standard

Standard

Power, and Heavy-Duty Lining
Power

Heavy Duty
Standard

Rotunda Kit

Rotunda
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1966 THUNDERBIRD TOWING RECOMMENDATIONS

SAE TRAILER CLASS CLASS 1 CLASS II CLASS III

Maximum

Trailer Weight

Static Tongue Load

Up to 2,000 lb.

Up to 200 lb.

2,000 to 3,500 lb.

200 to 500 lb.

3,500 to 5,000 lb.

500 to 600 lb.

Engine

Transmission St

Radiator and Fan. .

Suspension

Battery

Wheels and Tires. .

Brakes

Alternator

Wiring
Hitch

390 V-8 or Larger

andard (Cruise-O-Matic)

Standard

Standard

Standard

Standard

Standard

Standard

Rotunda Kit

Rotunda

390 V-8 or Larger

Standard (Cruise-0-Matic|,
Standard

Standard

Heavy Duty

Standard

Standard

Standard

Rotunda Kit

Load Equalizing

390 V-8 or 428 V-8

Standard (Cruise-O-Matic)

Extra-Cooling Package

Heavy Duty (front and rear)

Heavy Duty

Standard

Standard

Standard

Rotunda Kit

Load Equalizing

1966 FORD TOWING RECOMMENDATIONS

SAE TRAILER CLASS CLASS I CLASS II CLASS III

MAXIMUM TRAILER WEIGHT

STATIC TONGUE LOAD

Up to 1000 lb.

Up to 100 lb.

1000 to 2000 lb.

100 to 200 lb.

2000 to 3500 lb.

200 to 500 lb.

3500 to 5000 lb.

500 to 600 lb.

Engine

Transmission

Axle Ratios

Cooling System

Tires:

Station Wagon

All other models

Wheels

Brakes

Brake Lining

Steering
Suspension (springs & shocks)

Alternator

Battery

Wiring

Hitch

240 Six or Larger

Cruise-O-Matic

Standard

Standard

Standard

Standard

Standard

Standard

Standard

Standard

Standard

Standard

Standard

Rotunda Kit

Rotunda

289 V-8 or Larger

Cruise-O-Matic

3.50 w/289 V-8,
standard other engines

Extra-Cooling Package

Standard

Standard

Standard

Power

Heavy Duty riveted

Power

Standard

Standard

Standard

Rotunda Kit

Rotunda

390 V-8 or Larger

Cruise-O-Matic

Standard

Extra-Cooling Package

Standard

Next Size Larger

Heavy Duty

Power

Heavy Duty riveted

Power

Heavy Duty with Rear

Air Lifts

Standard

Standard

Rotunda Kit

Load Equalizing

390 V-8 or 428 V-8

Cruise-O-Matic

Standard

Extra-Cooling Package

Standard

Next Size Larger

Heavy Duty

Power

Heavy
Duty riveted

Power

Heavy Duty with Rear

Air Lifts

Heavy Duty

Heavy Duty
Rotunda Kit

Load Equalizing

1966 FALCON

TOWING RECOMMENDATIONS

SAE TRAILER CLASS CLASS I

Maximum Trailer Weight

Static Tongue Load
Up to 1,000 lb.

Up to 100 lb.

1,000 to 2,000 lb.

100 to 200 lb.

Engine

Transmission

Radiator and Fan

Axle Ratio

Wheels

Tires: Station Wagon

All Others

Steering

200 Six or Larger

Cruise-O-Matic

Standard

Standard

Standard

Next Size Larger

Next Size Larger

Standard

Standard

Standard

Standard

Standard

Rotunda Kit

Rotunda

289 V-8

Cruise-O-Matic

Extra-Cooling Package

Standard

Standard

Next Size Larger

Next Size Larger

Power

Standard

Power

Heavy Duty
Heavy Duty
Rotunda Kit

Rotunda

Suspension

Brakes

Alternator

Battery
Wiring
Hitch

1966 MUSTANG

TOWING RECOMMENDATIONS

SAE TRAILER CLASS CLASS!

Maximum TrailerWeight

Static Tongue Load
Up to 1,000 lb.

Up to 100 lb.

1,000 to 2,000 lb.

100 to 200 lb. Mm

Engine

Transmission

Axle Ratio

Radiator and Fan

Wheels and Tires

Brakes

Steering
Alternator

Battery

Wiring

Hitch

200 Six or Larger

Cruise-O-Matic

Standard

Standard

Standard

Standard

Standard

Standard

Standard

Rotunda Kit

Rotunda

289 V-8

Cruise-O-Matic

Standard

Extra-Cooling Package

Standard

Power

Power

Heavy Duty

Heavy Duty

Rotunda Kit

Rotunda



JULY-AUGUST, 1966

From Your Ford Dealer

Be sure to file this and future bulletins for ready reference.

If you have any suggestions for additional information

that you would like to see included in this publication

please write to: Ford Division of Ford Motor Company,

Parts and Service Promotion and Training Dept., P. O. Box

598, Dearborn, Michigan 48121.

[FoMoCoj
0AUTOLITE

T 'illllM- ]



CLUTCH SERVICE

Clutch Service 2-5

Cleaning and Inspection 2

Adjustments 4

Fairlane GT and GTA

4-V Carburetor 6

Technical Service Briefs 7

Muffler Application Guide

COPYRIGHT 1966

FORD MOTOR COMPANY,

DEARBORN, MICHIGAN

All Ford cars use a centrifugal, single dry disc type clutch. The principal com

ponents are the clutch disc, pressure plate and release bearing. The clutch is

operated by linkage which must be properly adjusted and free of any conditions

which might cause binding or excessive force to apply. The transmission, pressure

plate, housing, clutch disc, flywheel and crankshaft must be properly aligned to

prevent slippage, vibrations and noise. Ordinarily, the clutch does not require

periodic service unless one of the trouble symptoms in the Diagnosis Guide is

encountered.

CLEANING AND INSPECTION

RELEASE BEARING

Wipe all oil and dirt off the release bearing. THE BEARING IS PRE-LUBRI-

CATED AND SHOULD NOT BE CLEANED WITH SOLVENT.

Inspect the bearing retainer for loose spring clips and rivets.

Inspect the release bearing assembly for burrs which may cause the assembly to

drag on the transmission bearing retainer. Any such burrs should be cleaned up

with fine crocus cloth. If burrs are found, inspect the transmission input shaft

bearing retainer for evidence of scoring. Scoring should be polished out with

crocus cloth. Coat the bearing retainer with a thin film of lithium-base grease (Ford

Part Number C1AZ-19590-B). Prior to release bearing installation, apply a light

film of Lubriplate on both sides of the release lever fork where it contacts the

release bearing hub and retaining springs, and to the release bearing surface that

contacts the pressure plate fingers. Care must be taken to avoid contaminating the

clutch disc with any lubricants as this will cause slippage, and chattering.

Check the release bearing for roughness or noise by holding the bearing inner

race and rotating the outer race while applying pressure. If rough or noisy, replace

the bearing.

Most release bearing failures are caused by improper clutch pedal adjustments.

If the clutch linkage does not have enough free travel, the release bearing will con

stantly touch the release fingers and will spin whenever the engine is running.

Release bearing failures may also be caused by a bent release lever.

Check for excessive wear on one side of the release bearing assmbly

where the release lever contacts it.

Misalignment between the engine and transmission can also cause

release bearing failure.

PRESSURE PLATE AND COVER

Inspect the surface of the pressure plate for burn marks, scoring or

ridges. Generally, pressure plate resurfacing is not recommended. How

ever, minor burn marks, scores or ridges may be removed if the flatness

of the pressure plate is maintained. If the pressure plate is badly heat-

checked or deeply scored, replace the pressure plate and cover assembly.

Clean the pressure plate surfaces with a suitable solvent such as carbon

tetrachloride, to be sure they are free of oil film. DO NOT USE

CLEANERS WITH PETROLEUM BASE AND DO NOT IMMERSE

THE PRESSURE PLATE IN THE SOLVENT.

TRANSMISSION

INPUT SHAFT

Figure 1Clutch Assembly



CLUTCH SERVICE (Continued)

PRESSURE PLATE AND COVER

Lay the plate on the floor, being careful not to score or scratch the surface, and

force each individual finger down, then release quickly. If the finger does not return

quickly, a binding condition is indicated and the pressure plate should be replaced.

Lubricate the pressure plate with lithium-base grease between the driving lugs

and the edges of the pressure plate openings as shown in Figure 2. Depress the

pressure plate fingers fully, apply the lubricant, and then move the fingers up and

down until the lubricant is worked in. DO NOT APPLY EXCESSIVE AMOUNTS

OF LUBRICANT.

DRIVING LUG FLYWHEEL

Figure2Pressure Plate Lubrication Points

DIAGNOSIS GUIDE-CLUTCH

TROUBLE SYMPTOMS POSSIBLE CAUSES CORRECTION

LOSS OF OR EXCESSIVE CLUTCH

PEDAL FREE PLAY AND/OR

INADEQUATE RESERVE

1. Clutch linkage out of adjustment.

2. Worn clutch disc.

3. Bent or cracked equalizer bar.

1. Adjust clutch linkage.

2-3. Replace worn or defective parts.

CLUTCH PEDAL HANG UP

OR EXCESSIVE CLUTCH

PEDAL EFFORT

CLUTCH

1. Incorrect assist spring over center adjustment.

2. Assist spring not positioned properly.

3. Binding at pedal support bracket, or equalizer rod
at firewall.

RELEASE BEARING

1. Lack of lube on transmission input shaft bearing
retainer.

1. Adjust over center spring and clutch total travel.

2. Install correctly.

3. Lubricate with engine oil or replace support bracket

bushing if defective.

1. Clean and lubricate retainer with thin coat of

Lithium base grease (no Polyethylene).

CLUTCH NOISY WHEN

PEDAL FREE TRAVEL IS

TAKEN OUT, ENGINE

RUNNING

1. Release bearing failure due to:
A. Improper travel adjustment

B. Bearing cocked on hub

C. Release lever out of plane.

D. Flywheel housing misalignment.
E. Excessive crankshaft end play.

1. Correct release bearing.

A. Adjust travel to specification.

B. Install correctly.

C. Check fulcrum plate and return spring. Install

correctly.

D. Align to specification.

E. Repair to specifications.

CLUTCH NOISY WITH

ENGINE OFF

1. Insufficient lubricant on assist spring seats.

2. Clutch assist spring clunking.

3. Binding at pedal support bracket or equalizer rod

at fire wall.

1. Lubricant linkage and/or spring seats.

2. Lubricant spring ends.

3. Lubricate with engine oil or replace support

bracket bushing if defective.

CLUTCH SLIPS OR

CHATTERS

1. Incorrect pedal free travel.

2. Worn or contaminated clutch lining.

3. Grease or oil on clutch facings from:

A. Release bearing
B. Engine

C. Release lever

D. Pilot bearing
E. Transmission

1. Adjust travel to specification.

2-3. Replace defective parts. (If grease or oil is

causing the clutch to slip, replace the disc.

Remove the grease or oil from the pressure

plate and re-use if it is not burned or scored).

THUD 1. Excessive engine crankshaft end play. 1. Repair to specification.

CLUTCH PEDAL

SCRUBBING-ENGINE OFF

1. Pedal push rod. rubbing on firewall felt and

insulator.

2. Pedal shaft binding at support bracket.

3. Lack of lube on transmission input shaft bearing
retainer.

1. Lubricate and check clearance.

2. Lubricate with engine oil or replace support bracket

bushing if defective.

3. Clean and lubricate retainer with a thin coat of

Lithium base grease (no Polyethylene).



CLUTCH SERVICE (Continued)

CLUTCH DISC

Inspect the clutch disc facings for oil or grease. ELIMINATE

THE SOURCE OF ANY OIL OR
GREASE'

BEFORE

REPLACING THE DISC. 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 transmission vent will force lubricant out the

input shaft and onto the disc facings. Likewise, lubricant leaks

from the rear of the engine will also find their way to the

clutch disc facings.

Inspect the clutch disc for worn or loose facings. Check the

disc for distortion and for loose rivets at the hub. Check for

broken springs. Springs loose enough to rattle will not cause

noise when the car is operating. Replace the disc assembly if

any of these defects are present. BE ESPECIALLY CARE

FUL WHEN INSTALLING THE DISC NOT TO CON

TAMINATE 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 crankshaft and

should not be loose. Inspect the inner surface of the bushing
for wear or a bell-mouthed condition. If the bushing is worn

or damaged, replace the bushing.

FLYWHEEL HOUSING

ALIGNMENT

Alignment of the flywheel housing bore and

rear face with the engine should be checked

as a possible cause of any of the following:

excessive transmission gear wear; transmis

sion jumping out of gear especially third gear;

drive line vibration; excessive pilot bushing

wear; noisy release bearing; or excessive

clutch spin time.

Maximum
"face"

runout is
0.009"

and

maximum
"bore"

runout is 0.015". (See

Figure 3.) Not more than 0.010 inch thick

ness shims may be used between the flywheel housing and

the engine to bring the face and bore alignment within spec

ifications. If a 0.010 inch shim will not bring the face and

MAXIMUM FACE RUN OUT + 0.009 INCH MAXIMUM NEGATIVE BORE RUN OUT 0.015 INCH

Figure 3 Flywheel Housing Alignment Check

bore alignment within specifications, replace the flywheel

housing.

ADJUSTMENTS

CLUTCH PEDAL (Ford)

Adjust the clutch pedal free travel whenever the clutch does

not disengage properly, or when new clutch parts are

installed. Clutch free play (free travel) is the distance the

clutch pedal pad travels from the top (released)position until

the release bearing contacts the pressure plate fingers. At this

point, a definite resistance can be felt. Improper adjustment

of the clutch pedal is one of the most frequent causes of clutch

failure and can be a contributing factor in some transmission

failures. The over-center assist spring will not normally

require adjustment and should not be disturbed; however, if

the assist for clutch engagements or disengagements (pedal

efforts) is not correct or pedal return action is erratic, an

adjustment may be necessary. Also, if the linkage is removed

or replaced, the adjustment should be checked.

Assist Spring

1. With the clutch pedal against its bumper (pedal released),

measure the distance between the assist spring bracket and

the equalizer upper lever. (Figure 4). The distance should

be 0.136 inch. It may be necessary to depress the clutch

pedal to insert the feeler gauge.

2. To decrease the gap, loosen the rearward nut and tighten

the front nut.

3. To increase the gap, loosen the forward nut and tighten

the rearward nut. NOTE: This adjustment will affect

clutch free travel, however, do not use this adjustment

to set free travel since this will result in an improper assist

spring gap and will therefore harmfully affect pedal efforts.

4. After a gap of 0.136 inch has been established, tighten all

nuts, being careful not to change the adjustment.

5. Remove the feeler gauge.
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