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ENGINES

NEW 250 CUBIC INCH SIX-The 1969 engine story begins with

the all-new 4.1 litre, 250 CID Six. Designed with emission control

features as part of its basic concept, this new engine is exceptionally

lightweight and efficient, with a nearly square bore-to-stroke ratio

(3.68"

to 3.91"). New engine mounts furnish much smoother oper

ation from idle to full throttle. This engine is equipped with a "Hot-

air cleaner system that senses the ouside air temperature

and selects either manifold-heated air or air directly from the out

side for more efficient combustion. It's available on Mustang, Fair

lane and Montego models.

All-New 250 CID Six

NEW 351 V-8-Precision-cast for strength in the manner developed

for lightweight racing engines, the new 351 CID V-8 engine offers a

weight advantage over competitive engines in the same displace

ment range. A completely new cylinder block design has been in

corporated into the 351, as well as the features developed and

proved in the other V-8's. This engine also has a new camshaft

with lobes being repositioned for a new and unique firing order

( 1 -3-7-2-6-5-4-8 ) .
The cam is not interchangeable into other engines

because of this feature. The 351 CID is available on the Cougar,

Montego, Mustang and Fairlane, with 2V and 4V carburetion.

All-New 351 CID V-8



and Service Procedures

428 COBRA JET V-8-The latest entry for the performance-

car package is the 428 CID Cobra Jet V-S. High-perform
ance cylinder heads, new "header"-type exhaust manifolds,

a special 735 c.f.m. carburetor, and larger intake and ex

haust ports are some of the features incorporated into this

engine. The line features a
"Non-Ram-Air"

version that is

standard on the Mustang Mach I, Fairlane Cobra, Cougar
and the Comet Cyclone CJ models, and a

"Ram-Air"

version

that is optional on these same lines. The
"Ram-Air"

feature

consists of a fiberglass hood scoop and a special air cleaner

assembly.

The Ram Air system allows outside air to be forced through

the functional hood scoop and into the air cleaner during
open throttle or heavy load conditions. During normal

engine operation, air enters the air cleaner through the con

ventional duct and valve assembly only.

When the intake manifold vacuum drops to
4"

Hg (such as

during open throttle or heavy loads), the vacuum motor

opens the ram air valve, allowing cooler air to be forced

into the air cleaner directly from the hood air scoop,

thereby producing greater horsepower.

To check the operation of the ram air valve, the valve

should be in the open position with the engine off, or with

the vacuum hose disconnected. The ram air valve should

be in the closed position when the engine is operating at

curb idle.

If the valve will not fully open or close, check for damage,

valve binding, vacuum leaks or vacuum line disconnected.

To check the operation of the vacuum motor alone, con

nect the motor to a minimum vacuum of
7"

Hg. The motor

shaft should move to the fully withdrawn position. Replace

the vacuum motor if normal operation cannot be accom

plished.

Check the hood-to-air cleaner seal for all-around contact.

Replace the seal, if distorted.

AIR CLEANER ELEMENT

"Ram Version of 428 Cobra Jet V-8

ENGINE EMISSION CONTROL SYSTEMS

Closed Crankcase Ventilation System-The closed crank

case ventilation system is used on all 1969 engines to pre

vent the escape of fumes and /or combustion gases from the

engine crankcase. This system involves several distinct steps.

A. Clean air circulates from the air cleaner through the

block to the crankcase.

B. Circulating air picks up smog-producing vapors en route.

C. Air and crankcase vapors pass through a control valve

and hose to the intake manifold.

D. Gases combine with the mixture and are re-

burned in the combustion chamber.

E. A control valve modulates the system airflow to main

tain the correct air-fuel mixture.

Improved Combustion (IMCO) System -Standard equip

ment on most 1969 engines, IMCO reduces the amount of

hydrocarbons and carbon monoxide formed in the engine

combustion chambers. Improved combustion is accom

plished through new precision-calibrated carburetors,
dual-

carburetor intakes and design changes in the combustion

chamber, intake system, exhaust manifold and camshaft.

Standard equipment on all 1969 engines except the 427

CID 4V V8 and the 428 CID 4V V-8 engines, the two

major functions of the IMCO systems are to:

PROMOTE MORE COMPLETE COMBUSTION, as well

as the burning and oxidation of the air-fuel mixture in the

combustion chambers.

PRODUCE THE MORE PRECISE LEAN MIXTURE

CALIBRATION necessary for efficient emission control.

Thermactor SystemAlso developed by Ford to reduce

engine exhaust emissions, the Thermactor system is used

on all 1969 427 CID 4V V-8 and 428 CID 4V V-8 engines.

The Thermactor exhaust emission control system uses an

after-burning fresh-air system in the engine exhaust.

Fresh Air Injection-Pumped into the hot exhaust stream

as it leaves the combustion chamber through exhaust valves,

fresh air combines with the unburned carbon monoxide and

hydrocarbons, completing the reduction of exhaust emis

sions.

Exhaust Gases-United chemically with oxygen in the fresh

air supply, the exhaust gases form harmless carbon dioxide

and water.

Major Components-Major components of the Thermactor

system include a belt-driven air pump, check valves, rubber

hoses, an air distribution manifold for each bank of cyl

inders and air injection tubes.

TRANSMISSIONS AND DRIVELINES

ALL MANUAL TRANSMISSIONS-On both the three-speed
and four-speed manual transmissions, the drain plugs have

been eliminated. In order to drain these transmissions, the

lower extension housing-to-transmission bolts must be re

moved. Also, since the magnetic plug has also been elimi-
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nated, a magnetic disc has been welded to the inside bottom

of the transmission case to collect metallic particles. This

disc should be cleaned with kerosene or mineral spirits

whenever the transmission is overhauled. Note: Some early

models may have transmissions with drain plugs.

FMX AUTOMATIC TRANSMISSIONS -A new FMX auto

matic transmission has been released for 1969 Fairlane,

Montego, Mustang, and Cougar models with the new 351

CID V-8. The service procedures are similar to last year,

with some important changes. There are new rear band ad

justments and new console-mounted neutral start switch

adjustment and replacement procedures for Mustang and

Cougar. In addition, there are new removal and installation

procedures for the transmission and selector lever. These

procedures will be covered in future Shop Tips.

TRACTION-LOK DIFFERENTIAL IMPROVED-COVER

AGE BROADENEDA completely redesigned Traction-

Lok differential has been released. Beneficial to family and

performance car alike. Ford's all-new differential locks

tighter in proportion to the driving torque applied. An

increase in fixed load together with an improved clutch have

greatly increased the life expectancy over previous systems.

The new differential is available on Mustang, Cougar, Fair

lane, Montego and Ranchero models with 351 4V, 390 4V

or 428 4V engines, and F-100 trucks with 240 IV, 300 2V

or 360 2V engines.

CLUTCH HU

2
PRELOAD SPRING

DIFFERENTIAL

PINION

Traction-Lok Differential

NEW SPEEDOMETER GEAR RETENTION METHOD-

On some 1969 transmissions, the speedometer drive gear

is retained on the transmission output shaft by a spring clip

retainer. This design replaces the lock ball and snap ring

method used previously. To remove the speedometer gear

from the transmission output shaft, depress the retainer clip

tang until the gear can be slid off the shaft. To install the

gear, place the retaining clip on the output shaft so that

the lower tang is in the retaining hole. Align the groove in

the speedometer gear with the retaining clip and slide the

gear into position on the shaft.

AXLE SHAFT REPLACEMENT-FORD LIGHT DUTY-

The Ford light duty (WER) axle has an O-ring added in the

C-washer grooves on the inner end of each axle shaft. This

O-ring is used to help retain the C-washer in its groove. The

O-ring should be replaced whenever rear axle repairs are

performed.

FORD AND MERCURY AXLE SHAFTS-The Ford and

Mercury axle shafts are longer for 1969, to provide for a

2-inch increase in rear wheel tread. These new axle shafts

are not interchangeable with previous model year axle

shafts because of this increase in length.

REAR WHEEL BEARING REPLACEMENT-The 1969

Ford and Mercury wheel bearing removal and installation

procedure is changed as follows. To remove the wheel bear

ing inner retainer ring from these axle shafts (except Ford

light duty WER ) ,
first drill a 'A

"

hole not more than
5/16"

deep in the retainer ring surface; then follow the procedure

(using a cold chisel) that is outlined in the present shop

manual. Prior to installing the retainer on the axle shaft,

the shaft journal and the inside diameter of the retainer

should be wiped clean with a dry cloth. These parts must

not be degreased nor lubricated. The rear wheel bearing
retainer plate gasket is no longer used on Ford-built axles.

ELECTRICAL SYSTEMS

NEW SOLID-STATE VOLTAGE REGULATOR-The new

voltage regulator is fully encased in high-temperature,

thermo-setting plastic, and is mounted on the rear of the

alternator. Improved reliability is gained by the use of this

microelectric unit, through circuit simplicity. The regulator

will maintain positive control over alternator output at all

temperatures, thereby keeping the battery charged at the

proper level. It is electronically calibrated prior to sealing,

thus eliminating the necessity for further adjustment.

1968

New and Old Voltage Regulators

NEW COLUMN-MOUNTED NEUTRAL START SWITCH

A new column-mounted neutral start switch has been re

leased for 1969 applications. The main feature of the switch

is that it can be fully adjusted without removing it from
the

column. There are two types of this new switch:
Afor

those vehicles equipped with a vacuum operated parking

brake release;
Bfor those vehicles not so equipped. Both

switches operate the same. Both switches are actuated by

a removable steel lever, which is installed in the shifter

tube within the steering column assembly. The following

procedures outline the steps necessary to correctly
adjust

and replace the neutral start switch.
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HOW TO IDENTIFY AND ORDER D.S.O.

EMISSION CONTROLS and

HIGH PERFORMANCE MODIFICATIONS

The June 1968 "Shop
Tips"

featured an edited reprint of Ak Miller's

"Horsing Around With The Mustang Six" an article that appeared

in the June-July 1967 issues of "Hot
Rod."

On page 3 of "Shop Tips",
Ak specifically noted that anti smog devices do not seriously affect horse

power output, and said, "... where they are required by law, I would

certainly recommend you leave them as is, and be certain they are operating
properly."

Nevertheless, to avoid any misunderstanding about the effect engine

modifications have on emission control requirements, "Shop
Tips"

advises

readers that:

Federal law prohibits the removal or rendering inoperable, prior to the
transfer of title to persons who purchase new motor vehicles or engines

for purposes other than resale, of smog devices or elements of design. In

addition, the laws of at least one state (California) provide that no

person shall operate a vehicle unless ... it is equipped with a certified

device that is "correctly installed and in operating condition", and

expressly prohibits the altering or modifying of such devices, systems or
engine modifications. Therefore, changes should not be made if they
decrease the "efficiency or

effectiveness"

of factory installed smog
systems. Certain modifications, naturally, may affect the car warranty.

If you plan to modify, be sure and discuss it with your Ford or Lincoln-

Mercury Dealer. And of course, the warranty does not apply to any
engine that is used in a

"competitive"

event. Competitive events are

defined in the warranty as ". . . formal or informal time trials, com
petition with any other vehicle, or any abnormal application of stress to

the vehicle or components thereof in a competitive
situation."

INTRODUCTION

Ever increasing numbers of Ford Trucks . . . and Passenger Cars

used for commercial purposes such as taxicabs, police cars,

emergency vehicles, etc.. . have special equipment installed to meet

the requirements of special operating conditions. This equipment

is available in three categories R.P.O. (Regular Production

Option), L.P.O. (Limited Production Option), and D.S.O.

(DOMESTIC SPECIAL ORDER).
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Service replacement parts for R.P.O. and L.P.O. items are usually

easily identified, ordered, and quickly obtained. However, because

of the highly specialized nature of many D.S.O. parts, special or

dering and handling procedures are necessary.

The first, and most important step is correct identification of the

part to help your Ford or Lincoln-Mercury Dealer promptly

process the order. This is especially important with D.S.O.

vehicles, since these vehicles are usually "business
vehicles"

and

their continuous operation is a matter of profit or loss to their

owners. "Down
time"

for repairs can be very costly to the owners

of such vehicles.



(Domestic Special Order) Parts

IDENTIFYING D.S.O. VEHICLES

Trucks and any passenger cars that are, or have been, used
for commercial purposes should be considered as possibly

being equipped with special order parts. Positive identifi

cation of factory-installed D.S.O. parts can be made as fol

lows: A D.S.O. code number has been stamped into the

truck rating plate (Figure 1 ) since 1957, and into passenger

car warranty (patent) plates beginning in 1962. The iden

tification plate is located as follows:

Passenger Cars, Falcon Club Wagons, Econolines

Located on the lock-face of the left front door, or on the

left front body pillar.

As an example, a typical D.S.O. number might be 1 1-0645.

The 11 indicates the district (in this case Boston) in which

the vehicle was delivered. The 0645 means this vehicle was

the 645th special vehicle order delivered in the district that

year and it has a special equipment parts list available

with the same number. NOTE: On some vehicles you may

find a plate with a D.S.O. number such as 11-, without a

second set of numbers. This is a standard vehicle without

special order parts. The number (II) refers only to the

district (Boston) in which a standard vehicle was delivered.

Truck Specification List

Heavy duty trucks produced after August 14, 1967 at the

Louisville truck plant come with a Truck Specification List

(T.S.L. ) in the glove box. The T.S.L. (Figure 3) identifies

36 major components used in the manufacture of each truck.

The "engineering
numbers"

on the list must be converted to

the latest service replacement part numbers when ordering

replacement parts. Your Ford Dealer's Truck Parts Master

Catalog contains an easy to use cross-reference guide to pro

vide immediate accurate component identification of part

numbers, to expedite ordering and delivering replacements.

The list also can be used by the owner to accurately record

any modifications he makes to the truck after delivery. So

always check the T.S.L., both front and back (which is

blank so such additional information may be added) before

ordering parts.

TrucksLocated on the lock-face of the left front door,

or the upper cowl panel in the engine compartment, or

the inner side of the glove box door, or the right hand

side of the radiator support.

BroncoLocated on the inner left side cowl panel near

the clutch pedal.
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Special Order Components

Figure 1D.S.O. Number Stamped Into Warranty Plate

An
"X"

or
"y^"

mark in the D.S.O. box for any of the 36

components indicates 'it has been "Special
Ordered"

for the

truck. Special Order parts fall into two classifications.



HOW TO IDENTIFY AND ORDER D.S.O.

Items available in the Ford Truck line, but not offered on

the model ordered.

Items not offered on any Ford Truck models. These are

called
"unique"

D.S.O.'s.

Cross reference guides in your Ford Dealer's parts book will

enable him to determine the type of D.S.O. part, and the

correct part number. Even unique D.S.O. parts may be

ordered through your Ford Dealer, by giving him the part

numbers found on the T.S.L. plus the manufacturer's part

number that may be stamped or stenciled on the part or

assembly.

D.S.O. Special Equipment Parts List

In addition to the D.S.O. code number stamped into the

warranty plate, all D.S.O. vehicles delivered since January,

1962, have a blue envelope (Figure 4) in the glove box,

which contains a copy of the Special Equipment Parts List

for that individual vehicle. The selling dealer also has a copy

of the Special Equipment Parts List in a yellow envelope.

The yellow envelope is filed in the selling dealer's parts

department as a permanent record of the special parts and

assemblies used on that vehicle.

Figure4Blue Envelope Containing Special Equipment

Parts List

Figure5Special Equipment Parts List

The Special Equipment Parts List (Figure 5) is headed by
the Special Order Number, which is also the D.S.O. number

for that particular vehicle. As with the D.S.O. number on

the warranty plate, the first part of the number designates

the District, and the second part the order number. Figure

5 shows a vehicle that was the 806th D.S.O. vehicle order

processed for the Boston District.

By using the Special Equipment Parts List, which gives the

part number of every special part installed on that particular

vehicle, it should be possible to quickly identify and order

parts from your Ford or Lincoln-Mercury Dealer, for any

vehicle delivered after January, 1962.

However, what do you do if the Special Equipment Parts

List is missing, or there is no D.S.O. number? In that case,

individual parts or assemblies must be inspected, and any

identifying marks given to your Ford Dealer. The parts man

can then cross-reference the part in his master parts catalog.

IDENTIFYING D.S.O. PARTS

If the D.S.O. number is not available, most parts and as

semblies can be identified by individual numbers. For in

stance, since 1957, identification tags have been attached to

all WIRING LOOMS at the factory to indicate the produc

tion or engineering number. Note the tag in Figure 6 bears

the identifying number C3AB-14A032-V.

Figure 6Identifying Wiring Looms

With the wiring loom tag number, your Ford Dealer can

cross-reference this part in his master parts catalog (Figure

7 ) to obtain the correct service replacement part number,

C3AZ-14401-V.

Figure 7Wiring Loom Service Part Number
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As an aid to all service personnel in identifying models and com

ponents, this issue of Shop Tips explains how to read the vehicle

identification plates for all Ford-built cars and trucks from 1961

thru 1969.

The identification plate is coded to describe information such as:

Model Year, Body Type, Interior Trim, Exterior Paint Color,
Transmission Type, Rear Axle Ratio, Engine and Carburetor

Type.

The identification plate is located as follows:

Passenger Cars, Falcon Club Wagons, Econolines

Located on the lock-face of the left front door, or on the left

front body pillar.

Trucks

Located on the lock-face of the left front door, or the upper

cowl panel in the engine compartment, or inner side of glove

box door, or right hand side of radiator support.

Bronco

Located on the inside panel of the glove box door.

The identification plate is either grey or black and identifies the

paint finish as follows:

FOR THE YEARS 1963-64-65

Black plate identifies a vehicle painted with Non-Acrylic

Enamel

Grey plate identifies a vehicle painted with Acrylic Enamel

FOR THE YEARS 1966-67-68-69

Black plate identifies a vehicle painted with Acrylic Enamel

Grey plate identifies a vehicle painted with Non-Acrylic

Enamel

Note: All Lincoln Continental plates are gold and only Acrylic

Enamel is used on this car line.

D.S.O. CODES (Special Equipment)

Many vehicles such as police cars, taxis and trucks have special

equipment installed. Special equipment is identified by a D.S.O.

code. D.S.O. codes have been stamped into truck plates since

1957 and passenger cars since 1962. In addition, all vehicles with

special equipment delivered since January 1962 have a blue

envelope in the glove box containing a copy of the Special

Equipment Parts List used on that particular vehicle. The selling

dealer also has a similar yellow copy.

A typical D.S.O. number might be 11-0645. The 11 indicates

the district (in this case Boston) in which the vehicle was delivered,
and the 0645 means it was the 645th vehicle with special equip

ment delivered for the year. NOTE: On some plates, you may

find a D.S.O. number such as 11-, without a second set of

numbers. This is NOT a vehicle with special equipment. The

number (11) refers only to the District (Boston) in which the

vehicle was delivered.

To order special equipment for vehicles delivered after January

1962, simply use the D.S.O. parts lists in the glove box. If the

parts list is not available, then use the D.S.O. code on the

identification plate. If neither is available, give your Ford or

Lincoln-Mercury parts man any information stamped or stenciled

on the part. He can then correctly deliver the part you need.

Heavy and extra heavy duty trucks built at the Louisville

assembly plant since August 14, 1967 have a Truck Specification

List in the glove box. It identifies the 37 major components used

on the truck by part number. Special Order parts are identified by
a (V) or (X), and likewise can be ordered directly from your

Ford Dealer.



1969
FORD and LINCOLN-MERCURY

CAR IDENTIFICATION PLATES
FORD FAIRLANE FALCON THUNDERBIRD

MUSTANG RANCHERO COUGAR MONTEGO

MERCURY CONTINENTAL MARK III

LINCOLN-CONTINENTAL

4AZEXX

ASSEMBLY PLANT
CODE-

MODEL YEAR CODE-

BODY SERIAL CODE

ENGINE CODE

(See Chart Below)

CONSECUTIVE UNIT NUMBER

100001

NOT FOR TITLE OR REGISTRATION

WARRANTY NUMBER &oTd ^^t
'"

USA

12H 33

BODY COLOR TilM DATE DS.3.

A W

ax;e TRANS.

BODY TYPE CODE

(Use To Order Body Parts)

COLOR CODE

(Use to Order Exterior Paint)

Non-acrylic Enamel Grey Plate

Acrylic Enamel Black Plate

Acrylic Enamel Gold Plate for

Lincoln Continental only

TRIM CODE

(Use To Order Interior Trim)

metta/HY

Ford Plate Shown. Other

plates same except for

Mercury or Lincoln

Continental logo.

TRANSMISSION CODE

(See Chart Below)

REAR AXLE CODE

(See Chart Below)

DISTRICT or DISTRICT AND

SPECIAL EQUIPMENT CODE

(See Page 2 For Details)

ENGINE CODES

CODE

A

CYL

8

CID

460f

CARB VENTURI

4V

B 6
240*

IV Police

D 8 302 2V Police &Taxi

E 6 240 IV Taxi

F 8 302 2V

H 8 351 2V

K 8 429 2V

L 6 250 IV

M 8 351 4V

N 8 429 4V

P 8 428 4V Police Interceptor

Q 8 428 4V Cobra Jet

R 8 428 4V Cobra Jet Ram Air

S 8 390 4V Improved Performance

T 6
200*

IV

U 6
170* IV

V 6 240 IV

X 8 390f 2V Premium Fuel

Y 8 390 2V Regular Fuel

tL-M only

*Ford only

TRANSMISSION CODES

CODE

1

5

6

U

W

X

z

TRANSMISSION TYPE

Manual

3 Speed

4 Speed Wide Ratio (2.78 1st Gear)
4 Speed Close Ratio (2.32 1st Gear)

Automatic

C6(XPL)
C4 (XP3)
Cruise-O-Matic (FMX)
C6 (XPL Special)

REAR AXLE RATIO CODES

REGULAR RATIO LOCKING

F 2.35 1 (Mustang only)

2 2.75 1 K

3 2.79 1 _

4 2.80 1 M

5 2.83 1

6 3.00 1 0

C 3.08 1 U

7 3.10 1

8 3.20 1 (Falcon only) Q
9 3.25 1 R

A 3.50 1 S

3.91 1 V

4.30 1 W



1968
FORD and LINCOLN-MERCURY

CAR IDENTIFICATION PLATES
FORD FAIRLANE FALCON THUNDERBIRD

MUSTANG RANCHERO MERCURY

COUGAR MONTEGO LINCOLN-CONTINENTAL

ASSEMBLY PLANT CODE

MODEL YEAR CODE

BODY SERIAL CODE

ENGINE CODE

(See Chart Below)

BODY TYPE CODE

(Use To Order Body Parts)

COLOR CODE

(Use to Order Exterior Paint)

Non-acrylic Enamel Grey Plate

Acrylic Enamel Black Plate

Acrylic Enamel Gold Plate for

Lincoln Continental only

TRIM
CODE-"

(Use To Order Interior Trim)

TRANSMISSION CODE

(See Chart Below)

REAR AXLE CODE

(See Chart Below)

DISTRICT or DISTRICT AND

SPECIAL EQUIPMENT CODE

(See Page 2 For Details)

Ford Plate Shown. Other

plates same except for

Mercury or Lincoln

Continental logo.

ENGINES CODES

CODE CYL. CID CARB. VENTURI

A 8 289 4V (Prem. Fuel)

B 6 240* IV (Police)

C 8
289*

2V

E 6
240* IV (Taxi)

F 8 302 2V

G 8 462f 4V (Lin.-Cont.)
H 8

390*
2V Auto. Trans.

J 8 302 4V

K 8
289*

4V (Special)

N 8
429*

4V

P 8 428 4V (Police)

Q 8 428 4V

R 8 427 8V (Hi-Perf.)

S 8 390 4V (GT)

T 6 200 IV

U 6
170*

IV

V 6
240*

IV

w 8 427 4V (Hi-Perf.)

X 8 390f 2V(Prem. Fuel)

Y 8 390 2V(3-Spd. Man.)

z 8 390 4V

Ford Only
fL-M Only

TRANSMISSION CODES

CODE TRANSMISSION TYPE

1 3 Speed Manual Shift

5 4 Speed Manual Shift

U C6 Automatic (XPL)
w C4 Automatic (XP3)

. X Cruise-O-Matic (FMX)*

Y Cruise-O-Matic (MX)*

z C6 Automatic Special (XPL)

Ford Only

REAR AXLE RATIO CODES

REGULAR RATIO LOCKING

0 2.50 1

1 2.75 1 A

2 2.79 1 B

3 2.80 1 C

4 2.83 1 D

5 3.00 1 E

6 3.20 1 F

7 3.25 1 G

8 3.50 1 H

9 3.10 1 (L-M Only)
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1969 Thunderbird and Continental Mark III models use a new

regulator that attaches integrally to the rear of the alternator. The

integral regulator (Fig. 1 ) consists of solid state devices (transistors,

diodes and resistors) fabricated within a single piece of silicon

crystal, measuring about Va-inch square, to form integrated cir

cuits (IC). Very small aluminum conductors interconnect each

circuit. The regulator is completely sealed in a moulded plastic case.

When the regulator is mounted to the alternator, the electrical con

nections are made. However, since the integral regulator is sealed

in plastic, it can not be repaired or adjusted. It must be replaced if

it does not produce 13.5 volts to 15.3 volts between
50'

F. and
125"

F.

GROUND TERMINAL FIELD TERMINAL

INTEGRAL

REGULATOR

REGULATOR

REGULATOR SUPPLY TERMINAL JpJJ.waT
(TO IGNITION SWITCH)

ItKMlNAL

Figure f -Alternator With Integral Regulator

Three studs and nuts secure the regulator to the alternator. These

connections also serve as the electrical contacts between the regula

tor and the alternator. Figure 2 shows a simplified diagram of the

IC regulator-alternator charging system. Terminal B connects the

battery and alternator output to the regulator. A metal strip
inside

the alternator makes the actual connection between the B terminal

of the alternator and the B terminal of the regulator, and the field

coil. This point is hot at all times if the battery is connected. Con

nector F connects the regulator field terminal to the alternator F

terminal. Field coil power is controlled by the regulator. The alter

nator field with the IC regulator is not grounded internally. Instead

it's grounded through the regulator. The G terminal of the reg

ulator is connected to the G ground terminal of the alternator. And

the regulator is grounded through the alternator ground connector.

But since the regulator is a permanently sealed unit no internal reg

ulator circuit schematic to the ground is shown.



NTEGRAL ALTERNATOR REGULATOR

One wire, from the ignition switch, is connected to the reg
ulator terminal. This is the wire that supplies the power to

make the regulator operate. There's a 10 ohm resistor wire

in the circuit. A rubber cap is moulded on the wire. The in

side diameter of the cap is just the right size to seal the

moulded ridges of the regulator terminal. A plastic cap with

side hooks is designed to fit over the moulded cap. The side

hooks catch on flanges moulded into the regulator. Use an

ice pick or similar tool to release the side hooks when you

remove the connector to test for power. Two wires from the

harness are connected directly to the alternator. One is the

wire that connects the alternator output or BAT terminal to

the battery. Since this wire is connected to the battery, it is

hot when the battery is connected. When this wire is con-

RE&ULATOR

ALTFRNATOR

nected to the alternator the BAT terminal of the regulator

and the field terminal of the regulator become hot. The

other wire from the harness is connected to the G, or ground

terminal. A ground connection is also made from the wiring

harness to the engine block. No electrical connection is

made to the stator terminal on the alternator. The terminal

is used to secure the wiring harness bracket.

Now, there is one significant difference in system operation.

With the integrated circuit regulator the rotor field circuit

is grounded through the regulator. While on the conventional

alternator, the rotor field is grounded through the alternator.

The regulator controls the field output rather than the field

input, as with the mechanical regulator.
SHUNT AMMETER

NOTE: The voltage sensing
circuit of the integral alternator

regulator is permanently con

nectedacross the charging system

and therefore, has a small (3-5

millivolts) but harmless current

,

drain. Because of this circuitry, a

"battery' voltmeter can not be connected

in SERIES with the battery for

charging system diagnosis. THE

INTEGRAL ALTERNATOR

REGULATOR IS NOT

DEFECTIVE AND SHOULD

NOT BE REPLACED

BECAUSE OF LEAKAGE

INDICATED BY A

VOLTMETER CONNECTED

IN SERIES WITH THE

BATTERY OR REGULATOR.

UPPLV TERMINAL

ALTERNATOR

Figure 2-Simplijied Schematic of Alternator and Regulator

Replacement

Removal

I . Disconnect the battery ground cable.

2. Loosen the alternator mounting bolts. Remove the belt

and swing the alternator down so that the regulator will

clear the engine.

3. Remove the terminal covers from the regulator (Fig 1),

and remove the nuts from the alternator studs.

4. Remove the regulator from the alternator, press on the

sides of the plastic retainer clip and remove the regulator

voltage supply wire from the regulator.

Do not attempt to remove the connector by pulling on the

wire. The plastic retainer clip must be disengaged from the

regulator before the connector can be removed. Do not dis

card the retainer clip.

Installation

1. Connect the regulator voltage supply wire to the reg

ulator supply terminal. Be sure that the retainer clip is

secured in place.

2. Place the regulator in position on the alternator, install

the nuts on the studs. Make certain that the regulator is

seated flush to the alternator rear casting before tighten

ing the nuts. Torque to specifications (ground and field

terminal 15-25 in-lbs, battery terminal 10-15 in-lbs). Do

not over-torque. Excessive torque on the nuts will damage

the regulator.

3. Install the terminal covers. Reseal the brush retracting

wire hole if necessary

4. Place the belt on the alternator pulley and adjust the belt

tension to specification 1 1 0 lbs ( used
belt*

), 1 40 lbs ( new

belt). *Used belt is one that has been in operation more

than 10 minutes. Apply pressure on the alternator front

housing only when tightening the belt. Tighten the ad

justing arm holts and the mounting bolt.

5. Connect the battery ground cable.
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INTEGRAL REGULATOR

ALTERNATOR TESTING

Except for the tests shown here, all other charging system

checks are the same as for charging systems that have sep

arate regulators and alternators Use a volt-amp alternator

tester such as the Rotunda ARE 27-38 to test an integral

regulator alternator.

VOLTAGE REGULATION TEST

Use a fully charged battery ( 1.250- 1.280 specific gravity)

when performing the following test. Turn off all lights and

accessories. Make certain that the ignition switch is OFF.

Connect the ARE 27-38 tester, and make the tester knob

adjustments as shown in Fig. 3, Voltage Regulation Test.

Open the battery adaptor switch. The ammeter should show

zero amperes.

A discharge (2 amperes) indicates a malfunction in the

alternator field coil or in the regulator. Refer to Field Cir

cuit Tests. If the ammeter shows zero amperes, proceed as

follows:

I. Place the transmission in neutral or park and apply the

parking brake. Place the master control on the tester at

the VOLTAGE REG. Va OHM RES. position.

2 Close the battery adapter switch and start the engine.

Make sure that all lights and electrical accessories are

off. Open the battery adapter switch.

3. Operate the engine at approximately 2000 rpm for 5

minutes. ( Use a tachometer. )

4. Read the voltmeter on the tester. If the voltage is between

13.3 and 15.3 volts, the voltage regulator is functioning
normally.

5. If the voltage does not rise above the battery voltage,

perform a Regulator Supply Voltage Test. If the voltage

exceeds 15.3 volts, perform the Field Circuit Tests.

REGULATOR SUPPLY VOLTAGE

The alternator regulator is turned on by the application of

battery voltage from the ignition switch. A 10-ohm resistor

wire is in series with this supply circuit. If the supply circuit

is disconnected or defective there will be no regulator action

and no alternator output.

Supply Voltage Test

1. Connect a 12-volt test light or voltmeter between the

regulator supply lead and ground (Fig. 4 Supply Voltage

Test). Turn the ignition switch to ON. The test light

should glow or the voltmeter should show voltage.

2. If no voltage is indicated, the supply circuit is discon

nected or broken.

VOLT.AMP.ALTERNATOR TESTER ^

\m

VOLTAGE

REGULATION TEST

Figure 3-Voltage Regulation Text

3. If there is voltage at the terminal, perform an Alternator

Output Test.

ALTERNATOR OUTPUT TEST-OFF

VEHICLE

When the alternator output tests are conducted off the

vehicle, a test bench must be used. Follow the procedure

given by the test bench equipment manufacturer. When the

alternator is removed from the vehicle for this purpose,

always disconnect a battery cable as the alternator output

connector is connected to the battery at all times.

ALTERNATOR OUTPUT TEST-ON

VEHICLE

Use care when connecting the test equipment to the alterna

tor as the alternator output terminal is connected to the bat

tery at all times. Under no circumstances should the reg

ulator battery terminal be connected to the regulator field

terminal. To do so will permanently damage the regulator.

1. Check the alternator drive belt tension. Place the trans

mission in neutral or park and apply the parking brake.

Make the tester connections as shown in Fig. 5 Volt-

Amp-Alternator Tester, being sure to connect the jumper
wire as shown. Be sure that it is securely clipped to the

regulator field terminal and the field rheostat knob is

OFF at the start of test.
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The mark of a good brake job, it's been

said, is not one you'll stand behind, but

rather, one you'll stand in front of! No

one, of course, should take the saying too

literally; that is, check the quality of their

work by standing in front of a vehicle. It

does, however, make a valid point. After

you service a customer's brake system, you

should share the owner's faith in the car's

ability to stop.

IN THIS ISSUE

FORD BRAKE SYSTEMS 2

Drum Brakes 2

Disc Brakes 4

Hydraulic System 7

SERVICE PROCEDURES 8

Drum Brakes 8

Disc Brakes 10

Hydraulic System 15

FORD and AUTHORIZED

REMANUFACTURED FORD

BRAKE LINING 16

Be sure and file this and future bulletins for ready
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The description and specifications contained in this book
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for printing. The Ford Motor Company, whose policy is
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continue models at any time, or to change specifications

or design without notice and without incurring obligation.
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Because brakes require little service, driver^ generally take them pretty

much for granted. Few know when their brakes need service. They

expect them to go on, month after month, providing all the stopping

power they need. Unlike other components that may malfunction, it

only takes ONE instance with brakes to perhaps result in serious

consequences. For that reason, brake service must be performed

correctly. To help you in this vital service, "Shop
Tips"

presents Part I

of a two-part article on Ford Motor Company passenger car brakes.

Next month, February Shop Tips will contain Part II which will include

Servicing Cortina Brake Systems.

FORD BRAKE SYSTEMS

MAJOR COMPONENTS & OPERATION

DRUM BRAKES

Because of their exclusive use until recently, most late model Ford-built

cars use drum brakes (Fig. 1) both front and rear. They feature a duo

servo, self-energizing brake shoe design. To see how it works, let's look

at a right-hand brake assembly as the vehicle is moving forward and

the brakes are applied.

SHOE GUIDE (ANCHOR PIN) PLATE

PARKING BRAKE ANCHOR PIN

PARKING

BRAKE LEVEl

RETAINING

SHOE

HOLD-DOWN

SPRINGS

BRAKE

parking

LEVER

PARKING BRAKE

CABLE HOUSING

RETAINER

PARKING

BRAKE CABLE

AND HOUSING

FigureJDuo Servo Brake Assemblies with SelfAdjusting Mechanisms



BRAKE SYSTEMS . . . part i

Self Energizing Brakes

(1) Hydraulic pressure forces the wheel cylinders

outward, moving the primary shoe against the

rotating drum. Friction causes the primary

shoe to shift downward (clockwise) in the

direction of drum rotation, as far as the

anchor pin permits through the adjustor and

secondary shoe. The primary shoe tends to

resist, and in so doing, makes even further

contact with the drum. This is called "self-

energizing,"

or servo action. But there's

more.

(2) This is also a duo, or double, servo brake.

That's because the frictional force of the

primary shoe through the adjusting screw

assembly, and the friction on both shoes,

helps press or wedge the secondary shoe

against the drum.

(3) So while the primary shoe is energized by its

own frictional force, the secondary shoe is

energized by its own friction, AMD by the

force of the primary shoe. As a result, the

secondary shoe has about twice the braking

effect as the primary. That's why secondary

shoe linings are longer. To even out wear,

lining material for the primary shoe usually

has a higher coefficient of friction than

secondary shoe lining.

Self Adjustment Mechanism

Beginning with 1961 models, Ford-built cars incorporate a
self-

adjusting mechanism to keep brake shoes adjusted to the

proper gap from the drum. This adjustment occurs automati

cally when the car moves backward and the brakes are applied.

The linings tend to follow the rotating drum counterclockwise

(Fig. 2). This "wrap
around"

action forces the upper end of the

primary shoe against the anchor pin.

At the same time, the wheel cylinder pushes the upper end of

the secondary shoe and cable guide outward, away from the

anchor pin (Fig. 3). This movement of the secondary shoe

causes the cable to pull the adjusting lever upward, and

AGAINST THE END OF THE TOOTH ON THE ADJUST

ING SCREW STAR WHEEL. As lining wear increases, the

upward travel of the adjusting lever increases.

SHOE GUIDE (ANCHOR PIN) PLATE

CABLE ANCHOR

FITTING

SECONDARY

SHOE TO ANCHOR

SPRING

91 SHOE TO ANCHOR

Figure 2 SelfAdjustors Operate When Brakes Are Applied In Reverse
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Figure 3 Secondary Shoe Movement Pulls Adjusting Lever Upward

When the lever can move upward far enough, it passes over the

end of the tooth and engages it. When the brake is released,

the adjuster spring pulls the adjuster lever downward. The lever

turns the star wheel causing the shoes to expand. The star wheel

turns one tooth at a time as the linings wear. If the lever can

not move upward far enough to make an adjustment, it slides

down the end of the star wheel tooth until the linings have

worn enough to allow the lever to move up far enough to

engage the tooth.

Figure4Adjusting Lever Moves Downward To Turn Star Wheel

DISC BRAKES

Ford introduced front disc brakes in 1965 on Mustang,

Thunderbird and Lincoln Continental models. They have been

made available on more models each succeeding year, until all

1968-69 passenger cars have them as either standard or optional

equipment. F-250 (4x2) and F-350 trucks also use front disc

brakes. As with passenger cars, rear brakes are drum type.

Fixed Caliper

Fixed caliper disc brakes are used on all Ford Motor Company

cars from 1965 thru 1967. Cortina models (Fig. 5) and Lincoln

Continental models (Fig. 6) continue to use a fixed caliper

brake on 1968-69 models. This brake is called a
"fixed"

caliper type because the complete caliper assembly is rigidly

bolted to the steering wheel spindle. The caliper assembly

consists of two caliper halves bolted together. Each half has a

pair of pistons (Fig. 7).

Square cross-section seals around each piston perform three

important functions:

1. Hydraulically seal piston and cylinder.

2. Return pistons to released position when hydraulic pressure

is released.

3. Maintain shoes in correct adjustment at all times (much like

drum brake automatic adjusters). More about this under

floating caliper disc brakes.

Internal passages in the caliper housing and an external transfer

tube between the two caliper halves hydraulically connect the

cylinders. Each caliper assembly has one bleeder screw and

fluid inlet fitting.

Shoe and lining assemblies are located between parallel

machined abutments within the caliper. Tabs on the outer ends

of the shoe assemblies radially support the shoes. The shoes

slide axially in the caliper abutments by means of the tabs,

which ride on machined ledges (bridges) when hydraulic

pressure is applied to the pistons. The shoes thus squeeze

against the rotor to stop the wheel. Clips (Fig. 8) attached to

the top of the caliper retain the shoe and lining assemblies. The

lining is either riveted or bonded to a metal plate (shoe). It is

replaced as a unit.

The cast iron rotor has forty fins for ventilation. It's attached

to, and rotates with, the wheel hub. A splash shield bolts to the

spindle to prevent road contaminants from contacting the

inboard rotor and lining surfaces. The wheel protects the

outboard surfaces.

Figure 5 Cortina Fixed

Caliper Disc Brake
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CORRECTION-"Servicing Ford Brake

Systems, Part 1
"

January 1969 Shop Tips,
stated on page 15 that a release rod on the

bottom of the metering valve must be
"pulled"

and held open at least
Vie"

during
bleeding operations. This is the correct pro
cedure for 1969 and late 1968 model Lincoln

Continentals. However, it does not apply to

early 1968 and prior model Lincoln Con

tinentals, or ALL trucks with disc brakes.

For these models, instead of
"pulling"

the

release rod, it must be PUSHED INWARD

and held during bleeding.

Be sure and 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: Autolite-Ford Parts Division

of Ford Motor Company, Merchandising Services Dept.

P.O. Box 3000. Livonia, Michigan 48151.

The description and specifications contained in this book

were in effect at the time the publication was approved

for printing. The Ford Motor Company, whose policy is

one of continuous improvement, reserves the right to dis

continue models at any time, or to change specifications

or design without notice and without incurring obligation.

Autolite
COPYRIGHT P) 1969 FORD MOTOR COMPANY

DEARBORN, MICHIGAN

January's Shop Tips featured "Servicing Ford Brake Systems . . .

Part
1."

It covered the operation of drum and disc brakes, plus the

most frequent maintenance required; servicing drums, shoes and

linings, wheel cylinders, and disc brake lining pads and rotors. This

month. Part 2 covers tests, bleeding, master cylinder, and power

booster service on domestic-built cars, and brake service tips for the

English-built Cortina.

HYDRAULIC SYSTEM

MASTER CYLINDER-Single Chamber

A single chamber master cylinder supplies hydraulic pressure to both

front and rear wheels in 1966 and prior model Ford-built vehicles. It

normally doesn't require service (except to check fluid level), unless
internal parts (Fig.l) do not deliver sufficient hydraulic pressure to

the wheel cylinders. If necessary to overhaul, service the master

cylinder as follows.

STANDARD BRAKE

OUTLET CHECK

VALVE

POWER BRAKE

SNAP RING

VOL. 69 MSD 26 LITHO IN U.S.A. Figure 1 Typical Master Cylinder
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SERVICE

Disassembly

Disconnect brake lines and remove master cylinder from dash

panel. Clean outside of cylinder, then remove filler cap and

diaphragm. Pour out any brake fluid that may remain in the

cylinder or reservoir. Remove the snap ring from the bore at

the rear of the cylinder.

From standard brake master cylinders, remove piston assem

bly, cup, spring, check valve, and valve seat from cylinder

bore. From power brake master cylinders, remove piston

assembly, cup, and the spring and check valve assembly from

cylinder bore. Remove the O-ring from the piston (Fig. 1).

Cleaning, Inspection and Repair

Clean all parts in denatured alcohol. Inspect for wear or

damage, and replace as required. When installing a master

cylinder repair kit, use ALL parts supplied!

Check ports and vents in master cylinder to make sure all are

open and free of foreign matter. Check condition of the

diaphragm type gasket. A leaf type valve rivets to the front

end of the piston in standard brake master cylinders. If this

valve is loose or has moved so the piston ports are open,

replace the piston.

When inspecting power brake master cylinders, check to see

that the ports in piston are open and free of foreign material.

Inspect cylinder walls for scores or rust, and recondition if

necessary. Hone cylinder walls no more than necessary
(0.003-

inch maximum). Oversize pistons and cups are not available

for excessively honed cylinders. Remove any burrs or loose

metal that may have resulted from the honing, and clean the

cylinder with denatured alcohol.

Assembly

Dip all parts in the specified brake fluid. Install brake line

fitting on cylinder and tighten securely. On standard brake

master cylinders, install valve seat, check valve, spring, cup,

and piston assembly in cylinder bore. On power brake master

cylinders, install O-ring on piston, then install spring and

check valve assembly, cup, and piston in cylinder bore. Install

snap ring in back of the bore.

Installation

With the rubber boot on push rod, guide master cylinder over

end of push rod, and position the cylinder on mounting studs

against the dash panel. Install lock washers and nuts. Connect

brake line to fitting, but leave loose. Fill reservoir with speci

fied fluid. Be sure diaphragm is properly seated in the filler

cap. Install and tighten filler cap. Bleed master cylinder to let

air escape at brake line fitting. Then, tighten fitting. Again fill

reservoir to within 3/s-inch of top, install cap and wipe fluid

from cylinder. Connect rubber boot to master cylinder and

bleed brake system.

MASTER CYLINDER-Dual Chamber

All 1967 and later model Ford-built cars use a dual chamber

master cylinder (Fig. 2). The front cylinder furnishes hydraulic

pressure to the rear brakes; the rear cylinder pressure to the

front brakes. Thus, if a malfunction occurs in either system

(sensed by a differential valve that flashes a red light on the

instrument panel when the brakes are applied), the other

hydraulic system will still provide braking action. The dif

ferential valve must be
"centralized"

any time either system

has been bled, because the valve always moves to the low

pressure side.

MASTER Ij^vfiSD
:yiinder *p vCYLINDER

'^Mj
jicA

Figure 2 Dual Brake Master Cylinder for Disc Brakes

The proportioning valve shown in Figure 2 is only used on

cars with disc brakes. It provides balanced braking action

between the front (disc) and rear (drum) brakes. The pro

portioning valve reduces pressure at the rear brakes, since

equivalent amounts of hydraulic pressure would cause more

braking by the self-energizing rear drum brakes and the non-

energizing front disc brakes. The metering valve in Figure 2

is only used on Lincoln-Continental and F-250 and F-350

truck models with disc brakes. It prevents the front disc brakes

from applying until master cylinder pressure reaches about

120 psi. This delay prevents the front disc brakes from per

forming all the braking action at low speed stops, thereby

increasing disc brake lining life.

SERVICE

Disassembly

Remove dual master cylinder from vehicle and clean outside

before removing filler cover. Pour out and discard any old

brake fluid in the reservoirs. Remove the secondary piston

stop bolt from bottom of cylinder (Fig. 3), and the bleed

screw if required.
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Figure3Dual Master Cylinder Disassembled

Depress the primary piston and remove snap

ring from retaining groove at the rear of

cylinder bore. Remove push rod and primary

piston assembly from master cylinder bore.

Do not remove the screw that retains primary

return spring retainer, return spring, primary

cup and protector on the primary piston. This

assembly is factory pre-adjusted and should not

be disassembled.

Remove the secondary piston assembly. Do

not remove outlet tube seats, outlet check

valves and outlet check valve springs from the

master cylinder .

Inspection and Repair

Clean all parts in clean isopropyl alcohol.

Inspect parts for chipping, excessive wear or

damage. When installing a master cylinder

repair kit, use ALL the parts supplied.

Check all recesses, openings and internal

passages to be sure they are open and free of

foreign matter. Use an air hose to blow out

dirt and cleaning solvent. Place all parts on a

clean pan or paper. Inspect master cylinder

bore for signs of etching, pitting, scoring or

rust. If necessary to hone, do not exceed

0.003-inch.

Assembly

Dip all parts in specified brake fluid. Carefully
insert the complete secondary piston and

return spring -assembly in master cylinder.

Install the primary piston and install the

snap ring in its groove.

Install push rod, boot and retainer on push

rod, if so equipped. Install push rod assembly

into primary piston. Make sure the retainer is

properly seated and holding the push rod

securely.

Position the inner end of push rod boot (if so

equipped) in master cylinder body retaining

groove. Install secondary piston stop bolt and

O-ring in bottom of master cylinder.

Install bleed screw (if so equipped). Install

diaphragm gasket in filler cover. Position

gasket as shown in Figure 3. Be sure the

gasket is securely seated.

Install master cylinder in vehicle. Fill both

reservoirs to within 14-inch 0f top with

specified brake fluid. Install cover and bleed

both brake systems. Centralize the differential

valve.
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Time was, not too long ago, when batteries seldom lasted more than

about 2 years. The advent of the alternator, however, together with

improved designs have significantly increased the service life of today's

battery. But they still wear out, due to their electrochemical nature.

Maximum service life can only be obtained by frequent attention and

preventive maintenance.

Customers are usually unaware of exactly what maintenance their car

battery requires. You have an excellent opportunity to service the battery

when other periodic services such as lubrication, tune-ups, or other

minor repairs are performed. Even at refueling stops, under-the-hood

checks for abnormal conditions such as low electrolyte level, excessive

corrosion deposits, frayed cables, or other tell-tale signs may indicate

some type of battery service is required. Customers appreciate this

warning that battery service is required. No one really wants to wait

until the battery fails, and then need service in some out-of-the-way

place.

WHY BATTERIES FAIL

There are four general reasons for battery failure

Poor physical condition

Prolonged overcharging or undercharging

Under-capacity application

Lack of proper maintenance

WHY BATTERIES FAIL...
GOOD BAD

V-t, 2. IMPROPER

CHARGING

VOL. 69 MSD 29 LITHO IN U.S.A. Figure 1 Why Batteries Fail
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POOR PHYSICAL CONDITION

The physical condition of a battery is an obvious but nonethe

less important factor in its performance. Among the causes for

a poor condition we must include the normal deterioration

which accompanies the aging process. The repeated charging

and discharging cycles slowly wear away the active materials

in the plates and deposit them in the sediment area beneath the

element rests. A point is eventually reached where the surface

area of the plates which is available for reaction with the elec

trolyte is insufficient to allow restoration to a state of full-

charge.

Fig. 1-APhysical Condition

A low supply of electrolyte will cause a premature deterior

ation of the active material in the battery plates. If this should

happen, it is possible that there will not be enough plate area

remaining to produce the power needed to accommodate the

load which might be placed on the battery.

Other factors contributing to inferior physical condition in

clude damage, manufacturing defects, and inadequate pre

ventive maintenance.

IMPROPER

CHARGING

Fig. 1-BImproper Charging

IMPROPER CHARGING

An insufficient or excessive supply of charging power can be

equally damaging in the effect it has on a battery. This applies

to the car's charging system, just as it applies to an external

charging device. Typical results of each are as follows.

Overcharging

Severe corrosion of positive plates.

Decomposition of water into gaseous hydrogen and oxygen

which tends to break down the active material in the plates

and "boil
out"

acid from the cells.

Excessive heat, which intensifies all normal chemical re

actions, with resulting damage to plates, separators, case

and sealing compounds.

Severe positive plate warpage and related separator perfora

tions. (This damaging effect is most likely to occur if over

charging follows a period of undercharging.)

Electrolyte may blow out of the battery cells if high rate

charging is excessive. The spray of acid from the cells, if not

thoroughly neutralized, may damage the cables, the battery

mountingbracket, or other engine compartment components.

Undercharging

Undercharging causes the density of sulfate on the plates to

increase. This heavier sulfate resists the normal electro

chemical reaction which occurs when the battery is being

charged.

Prolonged periods of undercharging disturb the solubility

relationship between lead sulfate and electrolyte. In time,

lead particles may form in the separators causing minute

short circuits between the positive and negative plates.

An undercharged battery has a high water content in the

electrolyte. During cold weather, this increases the possibil

ity of freezing.

The causes of an improper charge may include one or more

of the following:

1. Faulty regulation.

2. Faulty generator or alternator output.

3. Faulty conductors in the circuit.

4. Faulty circuit control components such as relays, solenoids,

and switches.
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Improper Capacity

When an automobile manufacturer specifies a battery of a

given capacity as original equipment, this capacity rating takes

into consideration the known demands which starting, acces

sory operation, etc. will place upon the unit. The continuing

adequacy of this rating assumes that demand potential will

not change.

Several factors which might alter battery requirements are:

1. Poor ignition continuity causing excessive battery drain

when starting the engine. (Starting is a prolonged effort.)

2. An electrical equipment circuit problem or an excess of

electrical components is causing excessive drain. (The

results of damage or an improperly operating electrical

component are self-evident. The indiscriminate addition of

electrical accessories which the charging circuit cannot

support within the limits of battery capacity could lead

to very gradual discharge and probably repeated incidents

of battery failure.)

Lack of Maintenance

The results of improper maintenance are closely related to

poor physical conditiona cause for failure that we have

covered previously in this section. In this instance, however,
we mean PREMATURE degeneration of a battery.

Premature battery failures can be reduced by:

I . Proper selection; the ampere hour capacity must be

balanced with the electrical load. An undersized battery
will result in poor performance or premature failure.

2. Proper activation procedures.

3. Correct installation procedures; avoid physical abuses and

overtightening.

4. Periodic servicing; the customer should be made to realize

that the battery is a perishable item and requires frequent

attention. Satisfactory life can only be obtained when

these services are performed regularly.

Belt Tension

Another contributing factor to battery maintenance and im

portant enough to consider alone, is the tension of the fan

belt. This tension requirement is critical and very often over

looked by many service technicians not that they don't know

better only a simple maintenance item that is taken for

granted. A slipping generator /alternator drive belt can cause:

1 . A battery to be in a constant low state of charge.

2. A glazed fan belt, which:

a. May squeal and squeak.

b. Can only be cured by replacing with a new belt.

On the other hand, a belt which is overtightened will cause:

1. Belt stretching which also necessitates replacement.

2. Premature bearing failure.

It is suggested that a belt tension gauge be used in belt-

tightening, rather than the older
"rule-of-thumb"

of tighten

ing until a 1-inch deflection is attained. This is necessary on

recently built automobiles because of the shorter distances

between drive pulleys.

If a belt-tension gauge is not available, the following pro

cedure is recommended:

1. Tighten belt until fan pulley cannot be turned by hand.

2. Run engine for approximately 15 minutes.

3. Stop engine and adjust again until the fan pulley will not

slip with hand pressure applied.

This simple procedure pre-stretches the belt and assures full

bearing and belt life thus providing sufficient charging cur

rent to maintain the battery.

Fig. 1-C Under Capacity Fig. 1-DPoor Maintenance
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DESCRIPTION

In October, the Continental Mark III and Thunderbird introduced

an optional braking system that takes some of the panic out of panic

stops. Trade-named
"Sure-Track,"

it's a system of sensors, valves,

actuator and a tiny computer working together to help keep the rear

end of the vehicle tracking the front by controlling rear-wheel brake

locking.

After initial research by Ford Engineering Staff, skid control became

a team effort at Ford. The system was developed by Car Systems Re

search with assistance from the Car Chassis Design and Chassis

Systems Engineering offices.

The situation facing the world's first
"thinking"

brake system is this:

The rate of deceleration of a rotating wheel is measured in terms of
"slip"

relative to the vehicle speed. If the car is going 50 miles per

hour and the wheel with brakes applied is going 40, there is a 20 per

cent slip. It is in the 10-to-20 per cent range that maximum braking
is accomplishedjust short of skidding or "locking

up"

the wheel.

Ideally, the 10-20 per cent relationship of wheel slip to vehicle ve

locity should be maintained throughout the range of speed as the

vehicle slows down to a stop. This relationship can be difficult to

hold! In panic situations, or on extremely slick surfaces, the frictional

force available between the tire and the road surface is not sufficient

to sustain traction, and the wheels begin to skid.

The role of "Sure is to maintain the desired slip electronically.

It does this by automatically
"pumping"

the brakes in cycles as rapid

as 4 times per second when the rear wheels begin to lock up under

heavy braking. By this rapid application and release of the brakes,
the locking point is never reached, or is reached and released so fast

that the wheels do not stop turning.

RIGHT SENSOR

WIRING HARNESS WIRING HARNESS

TO CONTROL MODULE

SENSORS (1) located at each rear wheel detect the velocity of the

rear wheels and transmit it to the control module, a computer the

size of a paper back book that's hidden under the car's glove com

partment.

THE COMPUTER (2) determines the optimum braking cycle and

signals the vacuum-powered brake actuator in the engine compart

ment.

THE ACTUATOR'S (3) valves regulate the pressure of brake fluid

to the rear wheels. The rapid pumping takes place only when the

driver's foot applies full pressure to the braking system and the brakes

try to lock, as during a panic stop.

'kar'
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Figure 1 -SENSOR COMPONENTS

A mechanically-driven electro-magnetic sensor is located at

each rear wheel. Each sensor consists of a rotor and stator

assembly. The rotor is a steel ring that is pressed on the rear

axle shaft outboard of the wheel bearing and just behind the

axle shaft flange. The stator assembly contains a ring-shaped

permanent magnet and a coil assembly. This assembly bolts

to the brake backing plate. Teeth or segments protrude from

the outer circumference of the rotors, and from the inner

circumference of the stators. A slight air gap exists between

the teeth of the rotor and those of the stator.

Figure 2-SENSOR MAGNETIC CIRCUIT

When the axle shaft turns, the teeth of the rotor rotate past

the teeth of the stator. When the rear wheels rotate, the teeth

cut the magnetic lines of force, and an electric current is set

up on the coil. AC voltage impulses are generated in pro

portion to the speed of the rear wheels. Two wires from each

of the sensors conduct the sensor impulses to the control

module.

CONTROL MODULE

The electronic control module is mounted under the glove

box in the passenger compartment. The module is the com

ponent that controls the action of the
"Sure-Track"

brake

system. The module receives the AC current signals from the

sensors and continually monitors rear wheel speed. It oper

ates 'on the sum of the signals from both rear wheels. When

the sum of the signals drops abruptly below a predetermined

level, due to rapid deceleration, the module sends an elec

trical signal to the actuator solenoid to release the rear

brakes. Then, when the rear wheel acceleration increases

again, the module shuts off the electrical signal and de-

energizes the solenoid, allowing the brakes to re-apply. This

cycle of release and apply continues until the driver releases

the brakes past the "full
pressure"

point, or until the vehicle

slows to less than 4 MPH.

ACTUATOR

ACTUATOR
.

ASSEMBLY Mt,

HYDRAULIC
P**

CYLINDER

ASSEMBLY

f

SOLENOID

ASSEMBLY

Figure 3Control Module

Figure 4Actuator Assembly

The vacuum-operated actuator is mounted on the inboard

side of the right frame side-rail under the toe board. This

component operates the "Sure brake system. The

actuator resembles a brake booster and is divided into two

chambers by a diaphragm with a spring positioned ahead of

the diaphragm.

In addition, the actuator contains a hydraulic cylinder as

sembly, a solenoid assembly and a time delay switch. These

parts function together to regulate pressure to the rear brakes

upon command from the control module.

BRAKE SYSTEM WARNING LIGHT

A brake system warning light is located in the right side of

the
"ALT-TEMP"

gauge pod on the instrument panel. It is

a combination warning light for the dual braking system,

and for the
"Sure-Track"

braking system. Illumination of

the word
"BRAKES"

indicates that a malfunction has oc

curred in the "Sure system, or that the brake system

has sustained a loss of hydraulic pressure to either the front

or rear brakes. Any indication of malfunction requires that

the brake system receive immediate mechanical service.

AS A TEST, the
"BRAKES"

warning light will light when

the ignition key is in the starting positon, and will go out

when the key is released to the normal
"ON"

position.
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Figure 5Control Systems Schematic

HYDRAULIC PRESSURE SYSTEM

The
"Sure-Track"

brake system actuator is connected to the

rear brake system between the pressure differential valve

and the rear brake hydraulic system. An elbow is mounted

on a bracket attached to the pressure control valve body to

facilitate this installation. One end of a hydraulic brake

tube is connected to the pressure differential valve assembly

rear brake system outlet port. ( 1 ) This tube is connected to

the inlet part of the outer end of the actuator hydraulic

cylinder assembly. (2) The return tube is connected at the

actuator outlet port, (3) then routed back and connected to

the inlet port of the elbow. (4) Another hydraulic tube is

routed from the outlet port of the elbow, (5) to the rear

braking system.

ELECTRICAL CONTROL SYSTEM

Electrical power is provided to the
"Sure-Track"

brake sys

tem when the ignition switch is turned to any position except
"Off"

and
"Accessory."

Circuit protection is provided by a

3-amp fuse located in the fuse panel, which is accessible

from the glove compartment.

CAUTION: Do not use a fuse of higher rating than a 3-amp

(8AG3) to prevent damage to the control module.

NOTE: The 3-amp fuse is identified by a red cover which is

installed over the fuse.

SURE-TRACK BRAKE

SYSTEM 3 AMF

FUSE (8AG 3)

f=)J Mz-j]
ft-yi

lc^

COVER

Figure 6Fuse Panel

VACUUM AND AIR CONTROL SYSTEMS

Vacuum for operation of the actuator is supplied through a

vacuum hose connected at the rear of the engine intake

manifold. Atmospheric air pressure for the actuator is pro

vided through a hose connected to an air filter mounted on

the right hood hinge bracket. The vacuum and air pressure

hoses are routed down from the engine compartment to the

actuator. A vacuum check valve is installed at the actuator.
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INTRODUCTION

The Maverick, an exciting new dimension in travel, and a new concept

in comfortable, convenient, and economical transportation, is Ford Divi

sion's independent stand between the sub-compact import cars and the

domestic compacts.

Introduced in April of this year, Maverick is the greatest automotive

value ever offered in terms of price, reliability, and features.

Maverick has all the things Americans want in a small
car

economy,

low purchase price, durability, a solid warranty, high quality workman

ship, and outstanding performance-plus a lot more.

Maverick will mean an increase in your parts and service business . . .

many new customers coming your way for their automotive needs.

So that you'll be ready for these new Maverick owners, the information

contained in this article is designed to help you offer the best possible

service to your Maverick customers . . . and to simplify your service

efforts.



FEATURES and SPEC
MAVERICK DESIGN FEATURES

GENERAL

As shown in the cutaway drawing of the 1970 Maverick

(above), several innovations have been incorporated in its

design. A number of these are developments of proven

design features of the 1969 Ford cars, while some of the new

features are exclusive to Maverick.

Ventless Side Glass

Maverick's curved ventless window eliminates the usual vent

window division bar and control crank, and provides in

creased driver/passenger visibility. The side glass is mounted

on a smooth-operating front and rear channel system for

more positive, quiet window operation.

Flipper-Type Rear Quarter Window

The rear quarter window on Maverick is a flipper-type

design to provide ease of operation and increased rear pas

senger visibility plus excellent air exhaust.

Convenient Package Tray

Maverick drivers will appreciate the added convenient full-

width package tray beneath the instrument panel.

Suspension

Maverick features a short- and long-arm ball joint front

suspension with springs and shock absorbers calibrated to

match the weight/ride requirements of the car. The drag
strut is anchored in a rubber bushing which allows the wheels

to move toward the rear when driving over a bump. This

controlled rear movement soaks up part of the initial road

shock before it reaches the passenger area. Other compo

nents of the front suspension also are rubber-bushed to elim

inate metal-to-metal contact. Maverick has Hotchkiss type

rear suspension with long multi-leaf-type springs to smooth

out driving and braking forces. thereby providing a com

fortable, cushioned ride. As in the front suspension, rubber

bushings are used at connection points eliminating
metal-

to-metal contact.

Turning Radius

Maverick's small, 35.6-foot turning radius makes Maverick

an exceptionally easy car to drive and park.

Heating and Ventilation

Maverick's heating system features a three-speed blower to

provide excellent heating and defrosting power ranges.

Fresh air ventilation is provided by ducts with openings lo

cated behind the instrument panel package with the control

knob at the left of the steering column.
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DESIGN FEATURES CONTINUED

In size 103-inch wheelbase, 179.3-inch overall length, and

70.6-inch overall widththe 1970 Maverick has an impor

tant position in the United States automotive market be

tween the sub-compact imports and the domestic compacts.

Maverick's roomy interior provides nine inches more width

than most imported compacts.

BODY DIMENSIONS

All dimensions are in inches

unless otherwise specified

Two-Door

Sedan

GENERAL

Wheelbase 103.0

55.5

55.5

52.3

179.3

70.6

69.7

TreadFront

Rear

HeightOverall

LengthOverall

Width-Overall

At center pillar

LUGGAGE COMPARTMENT

Usable luggage capacity (cu. ft.) .,,
11.3

29.8

CURB WEIGHT (Pounds)

170 CID Six Cylinder Manual 2501

CHASSIS SPECIFICATIONS

Steering gear ratio

Steering wheel turns (lock to lock)

29.4 to 1

5.2

55%

45%
131 sq. in.

Weight distributionFront

Rear

Brake lining area (total gross)

New Semi-Automatic Transmission

Ford's new semi-automatic transmission option is available

with the 170 CID engine, and provides smooth shifting at

the flip of a lever.

Without the use of a clutch pedal, the column-mounted shift

lever can be placed in the desired gear and up- or down

shifted as the situation dictates.

This new concept in transmissions, gives Maverick drivers

the versatility and economy of a manual transmission, with

most of the convenience of an automatic, at a lower cost. The

semi-automatic is comparable to the standard manual trans

mission in fuel economy. The installation is similar in ap

pearance to the fully-automatic version in that there is no

'.i.;*s-5ffi
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by the Autolite-Ford Parts Division and distributed
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servicemen in Service Stations, Independent

Garages and Fleets.

PRE-VACATION MAINTENANCE TIPS AND

ACCESSORIES FOR TRAILER TOWING

COMPLETE LISTING AND DESCRIPTION OF
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INSTALLING THE NEOPRENE RUBBER

VALVE COVER GASKET
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Autolite-Ford Parts Division of Ford Motor Company,

Merchandising Services Dept., P.O. Box 3000,

Livonia, Michigan 48151.
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this book were in effect at the time the publication

was approved for printing. The Ford Motor Com

pany, whose policy is one of continuous improve

ment, reserves the right to discontinue models at

any time, or to change specifications or design

without notice and without incurring obligation.

AutolrteB

COPYRIGHT 1969 FORD MOTOR COMPANY

DEARBORN, MICHIGAN

FOR MODERN AMERICANS, THE "GOING
THING"

IS TO HEAD FOR VACATION AD

VENTURE WITH TRAVEL TRAILER, BOAT

OR CAMPER IN TOW!

VOL. 69 MSD 45 LITHO IN U.S.A.

This summer you'll see them throughout this great land of
ours

modern American families on the move with gleaming-new travel

trailers, boats and campers in tow behind their luggage-laden cars.

A Lincoln-Continental skimming across golden prairies, pulling a

sun-speckled silver trailer with all the rich comforts of a city

apartment.

A Falcon in Idaho's incredibly beautiful Farragut area, a rugged

tent-camper on its hitch.

A Mercury Station Wagon with a crew of fishermen, and their broad-

beamed boat, following the Coho salmon's course northward up
Lake Michigan's shore.

A Ford parked with a trailer at Fontana in the Smokies.

A Mustang towing a mini-boat along a beachside California highway.

Some of these vacationers are following trails they've traveled many

times before, to places and activities long familiar to them and to

their parents before them.

Many are living the outdoors for the first time.

Whether old-timer or novice, they've learned, or must soon learn,
that their brand of fun often makes extra demands of their cars.

Camping families seldom travel light. Hunters and fishermen seldom

travel alone. Scenic attractions are seldom close at hand. Out-of-the-

way places seldom offer the smooth going of city boulevards-or a

mechanic around the next corner.

So they'll need automobiles properly equipped and properly serviced

to make their campground dreams become pleasant memories.

Which is where you come in.



TRAILER-TOWING TIME!

THIS OUTDOOR RECREATION BOOM

MEANS MORE BUSINESS FOR YOU!

Vacationing trailerists, campers and boaters will look to you for

needed services, products and sound advice!

Basic starting point for the right car to do the right job for

the outdoors enthusiast obviously is the enthusiast's favorite

automobile dealer.

At Ford and Lincoln-Mercury Dealerships traditional

favorites for the outdoors
setthe car buyer will especially

find the information and the personnel to provide him with

the right recreation vehicle.

However, whether at home or on the road, many of these

motorists will be coming to you for service, Autolite parts

and accessories, and other automotive products.

And, often times, for your advice.

For you, this represents, not a burden, but an opportunity

for better customer relations and continued profitable service

work.

By steering that customer right about his car . . . by seeing

to it that his tires, cooling system, battery and engine are

in good shape for a summer of towing ... or by making

sure he's using an adequate trailer hitch . . .

. . . You'll be providing the kind of total service that makes

friends among the kind of people who are willing to pay

for the extra service they seek.

To help you do this job, you'll find on the following six

pages key auto service checks for vacationing recreation

enthusiasts, plus towing recommendations for all Ford and

Lincoln-Mercury passenger cars.

Your nearby Ford or Lincoln-Mercury Dealer can assist

with individual answers to any questions you or your cus

tomers may have regarding towing.

Put the information to good use and you'll put new profits

into action!



Vacation time is

HAPPY VACATION TRAILERING

CALLS FOR . . .

. . . THE RIGHT EQUIPMENT . . .

Ford Motor Company cars can tow trailers of Class

I size (maximum trailer weight up to 2,000 pounds,

static tongue load 200 pounds) with very little special

equipment.

In most cases, all that is needed is a Ford Hitch and a

Ford Wiring Kit (which includes a four-wire connector

plug and a heavy-duty turn signal flasher).

Recommendations for larger trailers include: increased

wheel and tire sizes, heavy-duty suspension, air lift

springs and a load-equalizing trailer hitch. Automatic

transmissions are preferred over manual transmissions

for towing.

Towing recommendation charts on Pages 6-9 provide

additional details. For further information and special

circumstances, check with your nearby Ford or
Lincoln-

Mercury Dealer.

Tips On Trailer Hitches

Figure 1A Typical Ford Hitch Installation

Although many varieties of coupling devices are available,

each with special applications, Ford recommends the use

of frame hitches only.

For trailers with static tongue loads under 200 pounds, the

connection can be a simple hitch attached to the frame.

With a heavier load, the hitch must spread the load between

the trailer and towing vehicle. Then it is necessary to install

a load-equalizing hitch that attaches to the frame and dis

tributes part of the load back to the trailer wheels. This type

of hitch equalizes the tongue load (weight resting on the

car hitch) to the trailer and car wheels. Thus, it helps keep
the towing vehicle and trailer level for easier handling, safer

and more comfortable driving.

Most equalizing frame hitches can be adjusted for height

when installed, so that the trailer will ride level with the

towing vehicle.

NOTE: Axle hitches are not recommended in any case.

Safety chains always should be crossed under the tongue

to prevent the tongue from dropping to the ground in the

event of a coupling failure. The following coil-steel welded

chains are recommended:

TRAILER CLASS

I

11

Til

TRADE SIZE

y16 inch

Vi inch

y16 inch

Mighty useful accessories for those towing larger

trailers are Air Lift Spring Kits or Autolite "Super-
Flex"

shock absorbers.

"HELPER"

SPRINGS

TYPE II AIR LIFT SPRING KIT

AUTOLITE "SUPER-

FLEX"

SHOCK ABSORBER

Figure 2
"Helper"

Springs

How They Work. Ford adjustable Air Springs are tough

butyl rubber tanks that fit inside rear coil springs and over

the top of leaf springs. When inflated, they bond to the

springs and stiffen their action. They are adjustable. The

more air in the tank, the more the spring's action is bolstered.

A car's suspension can be tailored to suit exactly the load

it carries. When the overload is gone it's easy to deflate the

tanks and return the suspension to normal. Air pressure can

be provided by a hand pump or at a service station.

SUPER-FLEX- 3-STAGE LOAD BOOSTERS ... for

severe load requirements. The industry's only automatic

three-stage Heavy Duty shock absorber. Gives you normal

shock absorber ride-no "Tail
up"

look during normal use.

Provides full over-load protection for almost a half-ton of

extra weight.



Technical parts and service information published
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INTRODUCTION

It may come as a surprise that more than 30c/c of today's new car buyers

order factory installed air-conditioners. In the southern states this per

centage can rise as high as 90% ! Combined with the increasing avail

ability and popularity of the many
"hang-on'"

units now on the market,

this volume of specialized equipment dictates that you be prepared to

service units brought to you by your customers. Every technician should

at least be able to diagnose trouble, in order to route the unit to the best

source for repair.

You can save your customers time and trouble during the summer

months by learning about air conditioning now! This article will acquaint
you with some fundamentals to help you explain air conditioning service

to your customers, and will help you diagnose and test air conditioning

systems . . . whether they are simple hang-on units or the more sophisti

cated
"integral-with-heater"

types.

AIR CONDITIONING PRINCIPLES

WHAT IS
"CONDITIONED"

AIR?

Conditioned air-as the term is used here -is air that has been cooled and

partially dehumidified. To cool the air, the air-conditioner simply
removes the heat from it. . . since cold is the absence of heat.

HEAT AND STATES OF MATTER

All substances exist as one of the three natural forms of matter; solid,
liquid, or gas. The specific form depends on the amount of heat con

tained by the substance. A familiar example of this is water. When it

contains very little heat (below
32

F.) it is a solid -ice. As heat is
absorbed (above 32 F. but below 212

F.) it changes to a liquid. As
the absorbed heat raises the temperature to 212

'

F., the liquid changes

to a gas- steam.

When water changes from one form to another, i.e., solid to liquid, it
absorbs great quantities of heat. This, of course, was the principle of the
old-fashioned icebox, in which a block of ice cooled the food until the

heat changed all the ice lo water. The heat needed to change the state

of a substance is called latent or hidden heat.



Operation,Diagnosis and Testing

Figure IStates of Water

LATENT HEAT

To illustrate latent heat, observe what happens when we put

a thermometer into a beaker of water, and begin to add heat.

If the beaker is at sea level where the normal atmospheric

pressure is 14.7 psi, the temperature of the water will begin

to rise in direct relationship to the amount of heat that is

applied. This relationship is directly measurable with a

thermometer. When the temperature reaches
212'

.
how

ever, and begins to boil or vaporize (change state), the tem

perature of the water stabilizes at
212'

F. NO MATTFR

HOW MUCH HEAT IS ADDED AFTER THE WATER

REACHES
212'

F., THE TEMPERATURE WILL RISE

NO FURTHER (Fig. 2).

The temperature of the water remains constant because the

additional heat is absorbed to change the water from a liquid

to a gas. This absorbed heat cannot be measured in terms of

temperature, and is therefore called latent or hidden heat.

It is the basis for all refrigeration systems.

TEMPERATURE-PRESSURE RELATIONSHIPS

The latent heat discussion was based on boiling water in an

open container. If we cover the container (Fig. 3) so that the

steam cannot escape, we discover a fact which is the key to un

derstanding air conditioning. As more and more vapor is re

leased, with no room to expand, pressure above the liquid

increases.

As the pressure increases, we find that the temperature of the

liquid also increases. The same thermometer that registered a

constant
212

when the container was open will now register

21': to 3 degrees higher for each psi of pressure rise in the

trapped steam. In other words, we raise the boiling point of

the liquid by raising the pressure of the steam.

This, of course, is the principle behind the pressurized cooling

system. By using a pressurized radiator cap, the water can be

heated far above 212 F. without boiling the coolant. A sud

den lowering of this pressure will cause the liquid to boilas

anyone who has inadvertently removed the radiator cap from

a hot system will attest.

A similar thing happens in the air conditioning system, but

under controlled conditions. A liquid refrigerant under high

pressure (and at temperatures above its boiling point) is care

fully metered into an area of low pressure, causing the refrig

erant to boil (and take on heat) within a cooling unit called

an evaporator. The evaporator is finned, so that it can pull heat

from the surrounding air, thus cooling the air.

Temperature

Remains Constant

at 212 Degrees

ZSO'F

Figure 2Latent Heat Figure 3- Temperature-Pressure

Relationship



AIR CONDITIONING

CAPILLARY TUBE

COMPRESSOR

^B HIGH-PRESSURE LIQUID

? low-pressure LIQUID

HH HIGH-PRESSURE VAPOR

f~l LOW-PRESSURE VAPOR
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Figure 4Refrigeration Cycle

REFRIGERANT SELECTION

Each substance has two points on the thermometer where it

can absorb great quantities of heat. Water, for example, ab
sorbs latent heat at 32

ri

F., where it changes from a solid to a

liquid, and at
212

F., where it changes from a liquid to a gas.

A solid refrigerantsuch as ice is not practical because of re

cycling problems. So, the first requirement of the refrigerant

is that it be a liquid. The second important point to be consid

ered is that the refrigerant can only absorb heat quickly if its

boiling point is lower than the heat available from the sur

rounding air. Since we wish to lower the temperature of the

passenger compartment of the car to the human comfort zone

of approximately
70'

to
80r'

F., the boiling point must be

lower than this range.

Within this temperature range, all substances that exist nor

mally as a liquid at atmospheric pressure are automatically
eliminated. However, Freonwhich exists normally as a gas-

has a boiling point well below this range (
21.7

F.), and

more than meets our requirements. If we use it in a closed,

pressurized system, it can be changed from a liquid to a gas

and back again by expansion and compressionstraight me

chanical principles. This gas, when used in an air conditioning

system, is known as "Refrigerant-1
2,"

and will be called that

in this article.

REFRIGERATION CYCLE

The typical automobile air-conditioner has two "sides"-the

expansion side, where the Refrigerant- 12 expands and takes

on heat; and the compression side, where the gas is pressurized
again and the heat is taken out. Air to the passenger compart
ment goes through the expansion side (evaporator) and out

side air flows across the compression side (condenser). In be

tween, the compressor (driven by the engine) forces the gas

back into a high-pressure environment,where it changes back
into a liquid as the heat is removed from it.

EVAPORATOR

The evaporator is usually located within the passenger com

partment, either as a separate unit, or as an integral part of the
heating-air conditioning system. On trucks it is located outside
on the cab roof. It acts as a heat exchanger to transfer heat
from the air in the passenger compartment to the vaporizing
refrigerant. Several coils of copper tubing pass through many,

closely spaced aluminum fins (Fig. 4). When liquid refriger

ant is metered into the evaporator under low pressure (about
1/9 the high pressure) the refrigerant boils and absorbs great

quantities of heat from the copper tubing and aluminum fins.
An airstream, produced by a blower, is directed over the fins
and tubes.This air is warmer than the evaporator and gives up
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The "Boss
302"

Mustang is on the road and ready to drop in

on you for service. Based on the Trans-Am racing version

of the Mustang Sports Roof model, the Boss 302 was

designed as an integral street/track racing package.

ENGINE

Figure 1Boss 302 Engine

The special version of the production 302 engine used in

the Boss 302 is the same engine that is classed as a 5-litre

F.I.A.
"formula"

engine. The major difference between this

engine and a stock 302 is the addition of specially-designed

cylinder heads featuring canted valves and high-turbulence

combustion chambers. The chambers are called "advanced-

wedge"

design, because of their resemblance to the famous
"wedge"

design used in the racing
"427"

engine. The canted

valves allow larger valve heads, larger cylinder head ports,

and give a more straight-line flow of gases in and out of

the cylinder.

Error in Publication
Note
Page 16 was not printed in this issue. As a result, the article on "Brake Linings, Wheel Cylinder Repair Kits" does not exist.



NEW "MUSCLE
MUSTANG"

FROM FORD

Figure2New Cylinder Head with
"Canted"

Valves

THE CAMSHAFT is a mechanical type having a duration of
290

for both intake and exhaust, with an overlap of 58.

Lobe lift of the stock camshaft is .290", whichwith a valve

lash of 0.025"gives an actual valve lift of .477".

THE CRANKSHAFT is of forged steel, for extra rigidity and

strength. It is balanced both statically and dynamically, with

all the rods and pistons in place. To withstand severe high

speed stress, the oversize forged bearing caps use four bolts

instead of the customary two, on the intermediate caps.

Figure3New Four-Bolt Main Bearing Caps

Because the four bolts used on the bearing caps are two

sizes
(7/io"

inboard bolts, and
%"

outboard bolts) they have

different torque specs. The
%o"

bolts should be torqued to

60-70#, and the
%"

bolts should be torqued to 35-40#.

See Figure 3.

CONNECTING RODS are the same type used in the High

Performance 289 forged steel for high load-carrying
characteristics.

Connecting rod bolts are larger than the stock 302
(%"

as

compared to %is") and the rods are spot-faced for the bolts

instead of being broached.

PISTONS are the extruded, pop-up type that give a maxi

mum compression ratio of 11:1 (nominal 10.5:1). Super

premium fuel is recommended with this engine.

THE IGNITION SYSTEM uses an entirely new dual-point

distributor. This distributor features dual-diaphragm vacu

um/centrifugal advance, and has a concentric-pivot breaker

plate.

Figure4New Dual-Point, Dual-Advance Distributor

SPARK PLUGS are Autolite AF-32s, gapped at 0.028"-

0.032". This set-up is good for all-around street and light

strip use. For hotter strip use, go to a colder plug such as

the AF-12 or AF-22. This will keep you in the Autolite

Power Tip plugs, but will allow some strip running. For

all-out strip use, use AF-1 or AF-2a non-power-tip type

plug that will give you all-out capabilities.

CARBURETION is furnished through a monster 780 cfm

Holley carburetor and a cast aluminum high-rise manifold.

This gives good fuel/air distribution to the new cylinder

heads, and provides ample breathing for both high and low

rpm.

Figure 5Holley Carburetor and High Rise Manifold

LUBRICATION is based on a high-pressure oil pump de

livering over 75 pounds pressure at the pump. The oil pan

features a "windage baffle"a shroud that shields the oil in

the sump from the crankshaft windage blastand an anti

surge baffle that assures oil pick-up under all acceleration

conditions.

AND TO PROTECT THE ENGINE . . . Ford has introduced

an Electronic RPM Limiter. This device is connected into

the ignition system at the distributor, and is designed to short

out cylinders at random as the engine reaches 6150 rpm.

This shorting out of cylinders limits engine rpm smoothly,

and without throwing undue strain on the engine. This pre

vents an inadvertent overspeed condition that could cause

damage to the engine.
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DRIVE LINE

THE HIGH PERFORMANCE CLUTCH is a centrifugal type,

employing a woven asbestos facing thick. The disc is

damped with torsionally-mounted springs, in the conven

tional manner. Pressure plate springs exert an 1162-pound

force when engaged, thus allowing positive drive of the

clutch disc.

THE 4-SPEED TRANSMISSION is Ford's close-ratio box

with fairly
"long"

ratios ( 1st2.78: 1, 2nd-1.93:l,
3rd-

1.36:1, 4th-direct). Optional ratios are a bit shorter. (1st

2.32:1, 2nd-1.69:l, 3rd-1.29:l, 4th-direct) for the man

who wants to wind up a little faster through the
gears. Stand

ard reverse ratio is 2.78:1, while the optional gearing fur

nishes a 2.32:1 ratio.

REAR AXLE RATIO with the standard package is 3.50:1,

with a hefty
9"

ring gear set-up. It features Ford's unique

straddle-mounted pinion for extra duty, and has a 31 -spline

shaft.

Also available for the Boss 302 is the Traction-Lok rear end,

offering ratios of 3.50:1, 3.91:1, and 4.30:1. This provides

a wider range of final ratios and more traction for the 302,

helping to get all the power down to the ground.

SUSPENSION

THE FRONT SUSPENSION is composed of high-rate (350

lb. /in.) springs, direct acting Gabriel shock absorbers, and

a special steel stabilizer bar which features specially cali

brated rubber mounts. This stabilizer helps prevent side-

sway and diving under cornering conditions.

THE REAR SUSPENSION is Hotchkiss type, featuring leaf

springs (150 lb. /in.) and staggered Gabriel shock absorbers

with pistons over
1"

in diameter. The staggered shock

absorber arrangement (see September 1968 Shop Tips) is

designed to restrain or "damp
out"

excessive wheel hop

during full-throttle starts.

BRAKES

FRONT BRAKES are floating caliper disc-type units, with

ventilated cast iron discs. The ventilated cast-iron disc pro

vides exceptional cooling and water dissipation, in addition

to increased fade resistance, even after repeated stops. Ease

of servicing disc brakes make them ideal for sportsman

drivers, while providing maximum braking power.

BOSS 302 . . .

Figure 6Front Disc Brakes

REAR BRAKES are conventional drum type, with 10-inch

drums and single wheel cylinders. Effective lining area with

this set-up is 146 square inches. The rear brakes-like the

front disc brakes-are self-adjusting. Adjustment takes place

when brakes are applied while backing up.

THE MASTER CYLINDER is powered through a dual-

diaphragm booster which helps reduce system reaction time

for faster braking control. Power to the front and rear

brakes is split in a ratio of 65% front and 35% rear, for

more straight-line braking.

WHEELS AND TIRES

WHEELS are stamped steel, deep dish, "MAGNUM
500"

models, featuring a wide-base, drop-center safety design.

Size of the wheels is
15"

diameter, with a
7"

wide rim. The

finish of the standard wheels (shown) is Argent, with bright

chrome trim rings. Optional wheels are the same dimensions,

but are fully chrome-plated.

Figure 7-"Magnum

500"

Wheel and Fiberglass Belted Tire

TIRES are F60 x 15 Super Wide Oval type, with a tread

construction of 4 plys(2 fiberglass and 2 polyester) and a

sidewall construction of 2 plys of polyester. The cords are



ECHNICAL

CORTINA WHEEL SHIMMY

1967/68 CORTINA MODEL
"C"

Wheel shimmy or small rotational movement of the steering

wheel may be encountered on some 1967 and 1968 model

"C"

Cortinas. This condition is usually noted at speeds be

tween 40 and 50 mph.

To reduce this condition, a step by step procedure is out

lined and should be followed exactly.

Torque all front suspension and steering gear mounting

bolts.

Set steering gear pre-loads to specification.

Check and adjust front wheel bearings to specification.

Measure wheel and tire runouts both laterally and radially.

To bring the unit to the best level possible these runouts

should be less than both radially and laterally. In

some cases it may be necessary to replace the tires on

which the radial and lateral runouts are greater than .030".

Install the revised lower track control arms, Part No.

3034E-3078-B and the revised compliance bushings

3014E-5493-D (Class
"C"

items ) .

Set toe-in to maximum specification.

Dynamically balance all 4 wheels and tires on the car

using a strobe light balancer.

Dynamic balance means that the tire and wheel assemblies

are balanced in two (2) directions, radial and lateral.

To balance the tires in a lateral direction requires a wheel

balancer which utilizes a strobe light.

RADIAL IMBALANCE LATERAL IMBALANCE

Figure "A

RADIAL BALANCE

Figure
"B"

BRAKE BACKING

PLATE OR SPLASH

SHIELD

STROBE LIGHT
PICK-UP

LATERAL BALANCE

Figure
C*

Following are the steps required to perform a dynamic

(radial and lateral) balance on the car.

Place the strobe light pick-up beneath the lower suspen

sion arm (vertical direction) and balance the wheel and

tire in the normal manner.

When the radial balance is completed, turn the wheel to

be balanced approximately
20

outboard and remove the

pick-up from the lower control arm. Rotate the pick-up
90

and place it on the inside of the brake backing plate

or splash shield as near the front as possible.

Spin the wheel and observe a reference point on the tire-

wheel assembly using the strobe light. Stop the wheel and

rotate it by hand until the reference point is in the exact

position as it was observed while spinning.

Select weight as done in the radial balance procedure and

attach it to the inside of the wheel in line with the pick-up.

Place an identical weight on the outside of the wheel 1
80

from the first weight so that the dynamic weight will not

destroy the radial balance.

Repeat this procedure as necessary to achieve proper

lateral balance, always counterbalancing the trial weight

with an identical weight
180

from the pick-up.

4-SPEED SHIFT LINKAGE ADJUSTMENT

All 1969 Ford-built Models w/Floor or

Console-Mounted Linkage

The 1969 four-speed transmission shift linkage requires a

more precise adjustment than previous models. The new

adjustment procedure is described below and must he fol

lowed to obtain correct shift adjustment on the 1969 four-

speed transmission.

CONTROL ASSEMBLY

ALIGNMENT TOOL

~^ISEE INSET)

THIRD AND FOURTH

SPEED SHIFT ROD

FIRST AND SECOND

SPEED SHIFT ROD

ADJUSTMENT NUTS

%efi
REVERSE ROD FOR FAIRLANE

Figure 1 Use of Wheel Balance

Figure 2Control Assembly

Adjustment Procedure

1. Loosen the linkage adjustment nuts on the two forward
speed shift rods at the control assembly as shown in

Figure 2.

2. Disconnect the reverse gear shift rod at the control as

sembly except on Fairlane which disconnects at the trans
mission lever.

3. Place an alignment tool, made of 1/4 -inch diameter drill
rod bent to an

"L"

shape, through the control bracket
and linkage holes until it bottoms. Figure 2 inset illus
trates the alignment tool specifications.

4. Rotate the reverse lever of the transmission clockwise

to shift the transmission into reverse gear. The reverse

lever is the center lever of the three levers as shown in
Figure 3.

5. Tighten the two forward speed shift rods at the control

assembly to 10-20 lb. ft. torque.
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ERVICE D JRIEFS

IT
FORWARD SPEED

SHIFT RODS

REVERSE LEVE

ROTATE CLOCKWISE DIRECTION

TORQUE ADJUSTMENT NUTS

10-20 LB.-FT.

REVERSE SHIFT

ROD

Figure3Reverse Lever Detail

6. Rotate the reverse transmission lever counterclockwise

until it stops as directed in Figure 4.

7. Attach the reverse shift rod to the control assembly, ex

cept Fairlane which attaches at the transmission lever,

and torque nut to 10-20 lb. ft.

CONTROL ASSEMBL

REVERSE LEVER

REVERSE SHIFT ROD

ROTATE COUNTER-CLOCKWISE DIRECTION

NOTE

REVERSE RODS SHOWN INCLUDE ALL MODELS
SEE INSET FOR FAIRLANE WHICH HAVE THE
ADJUSTMENT SLOT AT THE TRANSMISSION END

Figure4Final Adjustment Details

8. Remove the alignment tool.

The above procedure will insure correct neutral position

adjustment of the 1969 four-speed transmission in the neu

tral position.

Adjustment Tool Note

The adjustment tool specified for the 1 969 four-speed shift

linkage will fit similar applications on prior year four-speed

shift models. Tools made for older four-speed model adjust

ment will not fit 1969 models.

ENGINE IGNITION NOISE IN RADIO

1968 Thunderbird

Reports indicate that difficulty is being encountered in cor

recting some customer complaints of engine ignition noise

audible during radio operation in 1968 Thunderbirds.

This problem is most frequently the result of an inadequately
grounded antenna or a loose connection between the antenna

lead-in cable and the antenna, see Figure 5. The following
items can also contribute to this problem.

Loose or missing hood bond strap.

Loose or missing body to frame ground cable (left front

fender apron to frame) .

Loose spark plug wires or fouled spark plugs.

If inspection and correction of the items mentioned above

does not reduce the ignition noise to a satisfactory level, per

form the operation below that applies to the radio installed

in the vehicle.

AM Radio and AM Radio-Tape Play Combination

Install three additional hood bond straps (Part No. C7SA-

16A600-A, Class CG) as shown in Figure 6.

AM/FM Stereo Radio

Install three additional hood bond straps (Part No. C7SA-

16A600-A, Class CG) as shown in Figure 6.

Install a capacitor (Part No. C9SZ-18832-A, Class C) to

the battery terminal of the ignition coil as shown in Figure

7. It will be necessary to remove the existing push-on wire

terminal and install an eyelet type terminal to the wire pres

ently on the battery terminal of the coil so that the capacitor

lead wire can be attached to the coil.

CHECK TO SEE THAT

GROUNDING CLIP

IS TIGHT TO UPPER

SURFACE OF FENDER

AND THAT SERRATED

TAB IS INSIDE

ANTENNA TUBE.

LEAD-IN CABLE

ATTACHING NUT

MUST BE TIGHT

TOASSURE GOOD

ELECTRICAL

- CONTACT.

Figure 5Antenna Inspection

EXISTING BOND

VIEW B

Figure6Installation of Hood Bond Straps

IGNITION

COIL

RED/GREEN WIRE

TO IGNITION SWITCH

CUT OFF EXISTING

PUSH-ON TYPE TERMINAL

AND INSTALL EYELET

TERMINAL (B9A-14294-C)

POWER STEERING

HOSE RETAINER

BRACKET BOLT

C9SA-18801-A

CAPACITOR

USE FOR AM/FM MULTIPLEX ONLY

Figure 7Installation of Ignition Coil Capacitor
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