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FACTS AND FIGURES

Many of 1969 to 1972 Ford-built passenger cars have more
than 50 lamp bulbs and hundreds of feet of wiring in their
lighting systems. And coupled with all this are protective
devices such as fuses and circuit breakers.

These “sentries' of the electrical system are inserted in
the wiring system to protect electric motors, switches, re-
lays and of course the actual wiring, from overloads, short
circuits and burn-out.

Some of the larger passenger cars such as the Mark IV
and the full-size Ford and Mercury have as many as 10 cir-
cuit breakers ranging from a small 1-ampere rating up to a
larger 35-ampere rating.

Circuits with 10 fuses are not uncommon. And, interest-
ing enough, each of these fuses protects more than one
circuit. For example, the 1972 Mercury uses a 4-ampere
fuse to protect all of the instrument cluster lights, the clock
light, the steering column light for the PRND21 shift quad-
rant, the radio light, the heater A/C control lights, and the
ashtray light. Quite a job for such a small fuse and yet it is
a vital part needed to guard bulbs and their wiring circuits.

As you know, fuses are available in a wide range of
standard sizes and amperage rating which have been set
by the Society of Fuse Engineers (SFE).

When it comes to light bulbs, unlike many other parts
and units of a car or truck, the light bulb’s *life" (its service
life) is measured in hours of actual usage. Rough usage.
severe driving conditions and excessive line voltage short-
ens the number of service hours that the bulb functions.

Servicing car and truck lighting systems and bulb re-
placement is generally a fairly easy job. Too, it is not a diffi-
cult service to sell to the motoring public. More importantly,
having all lights working properly is vital to highway safety.

Often the motorist is not aware that a bulb has burned
out. If you spot the burn-out, the average driver is usually
agreeable to having the bulb replaced with a new one, or
the wiring repaired, the terminals cleaned, or the fuse
replaced.

During a recent year, 83,000,000 sealed beam lamps were
manufactured along with 617,000,000 other bulbs for stop
lights, panel lights and parking lights for example.

WHAT A MARKET!

To get your share of this tremendous market potential,
make it a habit to check all lights on every car that comes
in for one kind of service or another. You will also be doing
your full share in making highway driving safer for every-
one.

Remember this—lamp design today is greatly improved
over design of only a few years ago. These improvements
can be sold to owners of older cars who will then benefit
from the improved headlights and other smaller bulbs
available.



YSTE

LIGHTING CIRCUIT

All Ford-built passenger cars (with a 12-volt battery) use a
negative ground system. This means that the negative terminal
of the battery is grounded as shown in Figure 1.

By “ground” we mean that the metal parts of the car are
used to complete the electrical circuits rather than many
return wires running back to the source of power which is
the battery.

This “common ground”™ method is used in all automotive
electrical systems so that only a single wire is needed to con-
duct electrical power to the load . . . which can be a motor . . .
abulb ... arelay and so forth.

The electrical circuit, as shown, will operate the load since
the battery and the load are both grounded to the chassis of
the car. Thus, the chassis is used to complete the circuit.

The ground wire does not have to be insulated because the
common ground is not insulated. And, the load itself may be
self-grounded. Many light bulbs are grounded by the contact
of their sockets with the car

Open circunts can be caused by poor ground connections.
These “open circuits”™ can also result from breaks or other
open conditions in the wire conductors

All feed or "hot™ wires must be insulated. If the insulation
breaks or chafes through and the hot wire touches a metal
part of the car, this condition causes a “short circuit.” The
end result is a blown fuse or a circuit breaker that starts its
“make and break™ action.

Electricity flows whenever the circuit or flow path is closed
. . . that is, whenever the circuit is complete. An open

)

point in the circuit (may be a switch in the OFF position)
stops the flow and the load (bulb for example) does not oper-
ate. This is an “open circuit.”

A “short circuit” is a path for electricity that wasn't
designed into the system. It is a condition that happens acci-
dentally. A short occurs when a “hot” conductor contacts
another conductor or is grounded because of faulty insulation
or insulation that gets chafed or cut so that bare wires con-
tact metal surfaces.
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Figure 1—Here is a simple electrical circuit that is the basis for
more complicated circuits found in modern passenger cars. How-
ever. most circuits today are the parallel type so that multiple
loads can operate from the same power source. Parallel electrical
svstems operate independently from each other as long as the main
feed Is intact from the power source to the common electrical

supply point.
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Figure 2—Here is a 1972 Ford showing that modern American
produced passenger cars use a multitude of light bulbs to illum-
inate everything from the roadway to the ashtray and almost
evervthing in between. Statistics have shown that nearly 80 per-
cent of all older model cars safetv checked have some kind of

lighting defect or problem. Almost 50 percent of all lighting de-
fects consist of burned out or mis-aimed headlights. Others include
burned out small bulbs . . . damaged or broken lenses, corroded,
rusted or damaged connectors or housings, and burned out fuses
and rurn signal flashers.



UNDERSTANDING THE LIGHTING SYSTEM

HEADLIGHTS

The Maverick, Comet and Mustang use TWO No. 2
sealed-beam headlights. Each of these lights has a low-beam
and a high-beam filament. On all other Ford-built car lines,
FOUR sealed-beam headlights are used. See Figure 3.

The two outboard lights have TWO filaments each . . . one
for the low beam and one for the high beam. The number “2"
is molded into the glass lens. Locating tabs molded into the
glass allow the mounting of the No. 2 headlights in the out-
board support frames only. The low beams are used for city
driving and when meeting oncoming traffic on the highway.

The inboard headlights with a number “1”" molded into the
glass lens have only one filament. They are used for highway
driving together with the high beam filaments of the No. 2
headlights. Locating tabs molded into the glass allow the
mounting of the No. 1 headlights in the inboard headlight
support frames only.

HEADLIGHT SWITCH

A combination switch, having three positions, is mounted
at the lower left of the instrument panel. This headlight switch
controls the electrical circuits to the headlights, parking lights,
marker lights, courtesy lights, taillights, license plate light and
instrument panel lights. An 18-ampere circuit breaker in the
switch protects the headlight circuit while a 15-ampere cir-
cuit breaker in the switch protects circuits for the taillights,
the license plate light, the parking lights and the marker lights.

SMALL BULBS

Miniature bulbs are used for the majority of lights (other
than headlights . . . fog lights . . . road lights). These smaller
type bulbs are available in the following base designs: Single
contact bayonet base . . . double contact bayonet base . . .
double contact bayonet base with staggered indexing lugs and
in some installations, such as dome lights . . . the cartridge
type is used. See Figure 4.

o
Figure 4—Here are the four most popular types of small bulbs
used in American produced passenger cars. A" is a single contact
bayonet base type. This bulb is used most often for instrument
panel lights and back-up lights as just two examples. “B” is the
double contact bayonet base tvpe. This bulb is most often used for
the brake and raillights, turn signals and parking lights. “C" is the
double contact bayonet base type with staggered indexing lugs.
This lug arrangement permits installation in one position only so
that the filament connection is correct. Also used for stop lights,
parking lights, etc. “D" is the cartridge type of small bulb which

is often used in dome lights and other areas that require a shallow
socket because of limited bulb space.

ADST NG
SCREw

)

Figure 3—The Dual Headlight Arrangement on Ford-Built passenger cars. All except Mustang, Maverick and Comet models.
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REMOVING/INSTALLING HEADLIGHTS
All Cars Except Mustang, Maverick and Comet

1. If the vehicle is equipped with headlight covers, close the
bypass valve to raise the covers for access to the headlight
bulbs. On models so equipped, remove the headlight door
retaining screws and remove the headlight door.

On Mercury low series and Meteor, the radiator outer
grille must be removed first.

2. Unhook the spring from the tab on the bulb retainer ring
while holding a hand over the headlight assembly to
steady it. See Figure 3. Remove the two retainer ring
screws and remove the retainer ring from the headlight
bulb,

3. Pull the headlight bulb forward and disconnect the wiring
assembly plug,

4. Connect the wiring assembly plug to the new headlight
bulb and place the bulb in position, locating the bulb glass
tabs in the positioning slots.

M

Attach the bulb retainer ring to the assembly with the two
retainer ring screws. Hook the spring to the tab of the
retainer ring.

6. On models so equipped, place the headlight door in posi-
tion and install the retaining screws. If equipped with
headlight covers, open the bypass valve to lower the
covers.

~J

Check the headlight bulb aim and adjust as necessary.

Mustang, Maverick and Comet

I. Remove the headlight door retaining screws and remove
the headlight door.

2. Loosen, but do not remove, the three screws that hold the
bulb retainer to the adjusting ring. Rotate the retainer
ring so as to disengage the ring from the screws,

3. Pull the headlight bulb forward and disconnect the wiring
assembly plug.

4. Connect the headlight bulb wiring assembly plug to the
new headlight bulb and place the bulb in position, locat-
ing the bulb glass tabs in the positioning slots.

5. Position the retainer ring over the bulb and rotate the
ring so that the slots engage the screws. Tighten the screws.

6. Place the headlight door in position and install the three
retaining screws.

7. Check the headlight bulb aim and adjust as necessary.

ELECTRICAL SYMBOLS

Whenever it becomes necessary to troubleshoot any part
of the lighting system, you will find it extremely helpful to
“read” the electrical wiring system chart for the particular car.

Tracing the source of power and reading the symbols used
to designate certain units in the car’s electrical wiring can
make the job of correcting the difficulty easier and quicker.

Shown in the chart, Figure 5, are a number of the most
commonly found symbols used in our vehicles' wiring dia-
grams. Familiarize yourself with these, especially the ones
that are new to you.

Note the switch assembly and the motor assembly in the
chart. The boxes drawn around these assemblies are called
enclosures. An enclosure is used whenever two or more com-
ponents are built into an assembly. The relay and flasher
symbols are drawn in enclosures: since each assembly con-
tains a coil and a set of points.

1
l
+ SWITCH GAUGE
BATTERY suLa MOTOR (PUSH-TYPE)
\L /L
MALE FEMALE RESISTOR VARIABLE SWITCH

CONNECTOR CONNECTOR RESISTOR (THROW-TYPE|

o) L &£F

CIRCUIT GAOUND  MERCURY
FUSE  gReaxen SWITCH RELAY
ENCLOSURE ENCLOSURE
| " i 4
WINDOW . :
MOTOR ASSEMBLY FLASHER PRl ?
(TYPICAL)
(TYPICAL)
SPLICES WIRES
BATTERY HOT
IN
HARNESS e
—\ IGNITION HOT
AT g OTHER
CONNECTORS CONDUCTORS

Figure 5—Common symbols used in Full-System Electrical
Schematics.
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Fuses never burn out or “blow” because of high voltages.
Voltage has nothing to do with a fuse failure. High amperage
in the circuit, greater than the capacity of the fuse, causes the
fuse “strip” to heat up and open the circuit.

For example, a specific rated fuse is quite capable of pro-
tecting a circuit carrying 200 volts or as little as 12 volts.
And when it comes to the amperage (current) rating of a
fuse, the fuse makers build in about a 10 percent overload
factor so that minor surges, often called “wild current,” will
not cause early fuse failure.

In modern cars, it is almost rare to experience an “open”
fuse. Ford’s improved wiring harnesses, chafe-resistant har-
ness covering material, better routing of the chassis wiring,
and rubber grommets and plastic straps to eliminate rub-
through to the bare wires all contribute to a reduction in fuse
failure. And this is all accomplished with added hundreds of
feet of wiring and a greater number of electrical accessories
than ever before.

FUSE CONSTRUCTION

Auto fuses are known as the “cartridge” type. See Figure
6. That is, they have a very pure zinc “strip” attached to two
metal end caps, and this strip is surrounded by a glass tube.
They are not vacuum-sealed as all light bulbs are.

The notch in the zinc strip is the “weak” link, and it is this
section of the fuse that opens whenever a short circuit condi-
tion exists. The wider section at both ends of the notched
section is made with a larger width to give a better tempera-
ture-carrying ability. In a temporary current overload condi-
tion, the *heat” is transferred to the fuse clips and in effect
slows down a fuse burn-out.

However, in a heavy “short,” the zinc fuse material goes
from a solid to a vapor in micro-seconds. This is desirable
and the prime idea for having fuses since they are the least
expensive part of an electrical circuit.

STOPLIGHT SWITCH

The mechanical stoplight switch assembly is installed on
the pin of the brake pedal arm so that it straddles the master
cylinder push rod. See Figure 7.

The switch assembly is a slip fit on the pedal arm pin and
thus the switch assembly moves with the pedal arm whenever
the brake pedal is depressed.

The brake pedal arm pin has a designed-in clearance with
the eye of the master cylinder push rod. See Figures 8 and 9.
Because of this clearance, whenever the brake pedal is pushed
forward the stoplight switch contacts, moving with the pedal
arm, are actually pushed against the end of the master cyl-
inder push rod, through the switch actuating pin. It is this
movement of the switch with respect to the actuating pin
and master cylinder push rod that closes the switch contacts
completing the circuit to the stoplights.

When the brake pedal is released, the spring in the stoplight
switch returns the actuating pin to its normal position and
the circuit to the stoplights opens

REMOVING AND INSTALLING
FORD'S STOPLIGHT SWITCH

. Disconnect the wires at the connector.

<. Remove the hairpin retainer, slide the stoplight switch,
the push rod and the nylon washers and bushing away
from the pedal, and remove the switch. See Figure 7.

3. Position the switch, push rod, and bushing and washers
on the brake pedal pin as shown and install the hairpin
retainer.

4. Connect the wires at the connector, and install the wires
in the retaining clip.

TO CHECK TYPE OF FUSE COMPARE IT TO THESE ACTUAL SIZE PICTURES

MDL 1S SAME SIZE AS AGC B SFE 7% AND AGW 7' FUSES ARE INTERCHANGEABLE ® SFE 20 AND AGC 20 FUSES ARE INTERCHANGEABLE

SFE 4 SFE 14 AGA FORMERLY CALLED 1AG AGC FORMERLY CALLED 3AG
SFE 6 SFE 20 AGW FORMERLY CALLED TAG AGY FORMERLY CALLED 9AG
i . -
— N ——
SFE 7% & SFE 9 SFE 30 AGX FORMERLY CALLED BAG GBC GBF

Figure 6—Commonly found fuses that are shown in their actual size. These are the “sentries” of the electrical svstem along with

circuit breakers.
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Figure 7—Note the simplified assembly and design of the Stop-
light Switch used on Ford and Lincoln-Mercury Division pas-
senger cars. ™ Figure 8—Note that when the brakes are not applied,
the contacts in the stoplight switch are open and the brake pedal

TROUBLESHOOTING WIRING

TESTING FOR SHORT CIRCUIT

A short circuit is an electrical “path” that wasn't designed
into the electrical system. It can be tested and isolated with
a self-powered test lamp.

Figure 10 (top view) shows an electrical circuit with a
short to ground between the switch and the bulb. Every time
the switch is closed, the fuse blows.

The test for a short is illustrated in the bottom view.

The following procedure will isolate a short circuit:

l. Remove power and ground from the circuit.

[

Connect one end of the self-powered test lamp to the
circuit and the other to ground. If the light glows, the
circuit is grounded.

3. Unplug the connector farthest from the light and observe
if the test lamp still glows. If the light goes out, the short
is beyond that connector.

4. Continue opening connectors or switches working toward
the test lamp. When the light goes out, the short is be-
yond that disconnect and before the next disconnect.

OPEN CIRCUIT TESTING WITH A JUMPER

A jumper wire can be used as a temporary substitute for
electrical components such as switches, fuses, breakers, relays,
wires or other low-resistance components suspected of being
open, Here is how to make such a test:

. Connect the jumper wire to bypass the component or con-
ductor suspected of being open. Figure 11.

-

2. If the circuit is operative, the removed component is
open; if not, the defect is somewhere else.

CAUTION: The jumper should never be used to bypass a
resistance component, such as a motor. It would then produce
a short to ground and could cause an electric shock or fire.

arm pin is back against the push rod eye. ™ Figure 9—Note that
when the brakes are applied in stopping the car, the switch actu-
ating pin moves rearward and forces the contacts together to com-
plete the stoplight electrical circuit.

It's a common practice to “jump” directly from the battery
or the starter relay terminal to the hot connection of a load
component to see if the component is functional. If the load
functions, then the open point in the circuit can be found by
leaving one terminal of the jumper in place and moving the
other to succeeding check points closer to the first.

In Figure 11, one end of the jumper is stationary at point
A. If the motor runs with other end at E, it indicates that it is
functional and there is continuity from E to ground. The test
lead then is moved successively back toward the power
source to find the open condition.

& + SWITEN |
& :
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GROUND |
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Wi SWITCH

-

ﬁ[f' 1. Tl
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Figure 10—Short circuit testing using a self-powered test lamp.

Figure 11—How to isolate an open point in the electrical system
of an automobile using a jumper wire as the testing device.
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B LIGHTING PROBLEMS/TROUBLESHOOTING CHART

What to do

Problem Cause

Lights burn out quickly High voltage Test and adjust voltage setting of voltage regulator or if exces-
sive, or voltage varies, replace unit. Follow manufacturer's

recommended procedure.

Lights dim Battery low or discharged
Alternator not charging

Voltage low

Test, recharge or install a new battery as necessary.
Test, repair or replace. Test complete charging circuit.

Test and adjust voltage setting of regulator or replace as
necessary.

Check contacts in light sockets; clean, tighten connections.

Lighting circuit resistance high
Replace defective wiring or install a new light relay.

Lights flicker Loose connection Clean, tighten connections. Clean socket and/or terminal con-

tacts. Check for rusted condition and looseness of fender lights.

Shorted condition in lighting circuit. Check connections and
wire insulation for bare wires.

Circuit breaker operating

Lights flare High voltage setting Some flare normal on acceleration. If excessive, check as for

“Lamps burn out quickly."

Lights adjusted too high
Rear springs sag
Rear tires soft

Lights glare and
approaching motorists
“flashing' to signal
condition

Align with headlight tester.
Check for collapsed or weak springs.
Inflate to correct pressure.

B BULB CHART

BULB TRADE CANDLE CURRENT @ BULB TRADE CANDLE CURRENT @
NUMBER POWER RATED VOLTAGE NUMBER POWER RATED VOLTAGE

53X 1 12 Amps | 1178 4 .69 Amps

67AF 4 59 Amps [ 1195 50 3.00 Amps

90 6 .58 Amps 1196 50 3.00 Amps

93 15 1.04 Amps 1232 4 .59 Amps

97 4 69 Amps 1445 1.5 .15 Amps
158 2 .24 Amps 1815 14 .20 Amps
161 1 .19 Amps 1816 3 .33 Amps
211 12 1.02 Amps 1891 2 .24 Amps
212 6 .74 Amps 1892 13 .12 Amps
256 16 .27 Amps 1893 2 .33 Amps
257 16 .27 Amps 1895 2 .27 Amps
631 6 .63 Amps 4001 26,000 2.93 Amps
1003 15 .94 Amps 4002 21,000 Low 14,000 Hi 3.91, 2.93 Amps
1004 15 .94 Amps 4405 50,000 2.34 Amps
1034 32-4 1.80- .51 Amps 4412 35 Watts 2.74 Amps
1073 32 1.80 Amps 4414 18 Watts 1.41 Amps
1076 32 1.80 Amps 4415 35 Watts 2.73 Amps
1095 4 51 Amps 4416 30 Watts 2.34 Amps
1141 21 1.44 Amps 4435 75,000 2,34 Amps
1142 21 1.34 Amps 4475 30 Watts 2.34 Amps
1155 4 .59 Amps 6012 21,000 Low 32,000 Hi 3.12, 3.91 Amps
1156 32 2.10 Amps 6013 21,000 Low 32,000 Hi 3.12,3.91 Amps
1157 32-4 2.10- .59 Amps 6112 21,000 Low 14,000 Hi 3.91, 2.93 Amps
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e Sipcon designates quality and construction
features proven in actual vehicle use since
1965.

® Many Sipcon quality features have been
used as original equipment on Ford-built
vehicles and as replacements since 1965—
all Sipcon sets are built to the same high
standards required for installation on every
Continental Mark Il and Mark IV.

e Sipcon, unlike copper, reduces radio and
TV interference. Sipcon permits the use of
a wider plug gap for improved idling and
cold weather starts. It also helps to prolong
spark plug life.

® The voltage required to fire a plug through

TAILORED

IGNITION

SETS

FOR ALL

POPULAR

APPLICATIONS
ITS QUALITY

copper cable will fire the same plug through
Sipcon ignition cable, permitting engines to
develop full power.

® Sipcon two-piece terminal assures secure
connection to the plug and will not shake
loose.

e Sipcon strip and fold construction is ten
times more durable than the “pin"’ termi-
nation currently used in some competitive
brands.

® Sipcon’s tensile strength is much greater
than that of the terminal attachment. The
terminal will pull off before the core will
separate.

CONTACT YOUR MOTORCRAFT SUPPLIER...ASK ABOUT
HIS SIPCON TAILORED IGNITION SET SPECIAL OFFER
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the Motorcratt Tune-Up Kit Express!

for Fall Profits

and

a great deal on the

Allegheny Electric Train by Lionel

Now ... your order for Autolite Spark Plugs, Motorcraft Tune-Up
Kits and Motorcraft Electrical Parts can qualify you for a

very special deal on one of the finest electric train sets available—
The Allegheny by Lionel—featuring the **Mighty Sound of Steam."
A gift any youngster would enjoy.
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with Avtolite Spark Plugs,
Motorcraft Tune-up Kits 1
and Motorcraft Electrical parts A
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GET READY FOR FALL TUNE-UPS
AND HOLIDAY GIFT GIVING:

The Lionel train set is available with a qualifying order.

When you place a qualifying order, you can buy the Lionel Electric Train Set and two TKF-17
Tune-Up Kits for the suggested list price of the two Tune-Up Kits alone. That means you get the
Lionel Electric Train Set for less than half of the retail value (your normal profit on two TKF-17
Tune-Up Kits) . . . and when you sell the two kits, you recover your entire cost for the electric train
and both tune-up kits.

You can get ready for Fall tune-up profits AND Christmas gift-giving in one easy step with
this sensational offer from your participating Motorcraft Tune-Up Kit Express Supplier. It's a very
special deal on a unique package that includes the famous Lionel Allegheny Electric Train Set
(A $59.95 Retail Value) . . . and two Motorcraft TKF-17 Tune-Up Kits. The Motorcraft TKF-17
Tune-Up Kit with Autolite Resistor Spark Plugs gives you coverage for 1970-72 model Ford vehicles,
and can be used in many earlier model Ford vehicles as an alternate for the TKF-1 Tune-Up Kit.

As an extra benefit there is a train accessory kit available to increase your favorite
youngster's enjoyment.

ORDER NOW!
.+« from our Parts Counter and CLEAR THE TRACKS for fun and profit!




e drive reduce profits . LS

ustomers unl get them out of your shop
hack on the ro » orized Remanufactured Parts |

i e time required for tear-down

turn it out faster and be sure
manufactured Parts. Any way you .
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@;mﬁ?ace?qeﬁt part for any Ford-built car
at our parts counter.
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NATIONAL WARRANTY

BETTER BUSINESS BUILDERS Every Hlmannlhclund Ford Part is
ELECTRICAL PARTS e Afternators » Armatures s Gener- warranted nationally by the Remanu-

p= e facturer to be free of defects in materials
ators  Distributors » Voltage Regulators  Starters and workmanship for 90 days or 4000

ENGINES « Complete Assemblies » Short Block Assemblies miles from date of installation. which-
ever occurs first. Complete OHV engine

ENGINE COMPONENTS e« Cylinder Heads « Water Pumps assemblies are warranted for 12 months
or 12,000 miles on passenger vehicles,
and 6 months or 12,000 miles on
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e Carburetors o Rocker Arm Kits e Crankshaft Kits « Fuel

Pumps e Power Steering Pumps trucks, wl:iichner occurs first. This

POWER TRAIN COMPONENTS o Clutch Discs  Pres- o AL,
plus related labor.

sure Plates o Brake Shoes e Torque Converters e Trans- Ford and Lincoln-Mercury dealers

missions » Power Brake Boosters will honaor this warranty anywhere in
the country.
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FUSES AND CIRCUIT BREAKERS . . . Locations and Ratings on All 1972 Ford-Built Cars

FORD

@ @ @ —14-amp fuse
@ @ @ —120-amp fuse
® — 4&-amp fuse

@ —20-amp fuse

—15-amp fuse

@ @* —14-amp luse

— &-amp fuse

® @ -

*NOTE: @ Requires 30-amp. fuse for A/C.

ACCESSORY
TERMINAL

MAVERICK,
MUSTANG,
COMET (Note exceptions)

@ @ —20-amp fuse
@ @ —Maverick 4-amp fuse

—Mustang, Comet 4-amp fuse

@ @ @ —14-amp fuse
@ —15-amp fuse

“NOTE: (5)) Requires 30-amp. fuse for A/C.

MERCURY

@ @ @ —14.amp fuse
@ @ @ —20-amp fuse
@ — 4-amp fuse

LINCOLN
CONTINENTAL

— 3-amp fuse (or spare)

@ @ —25-amp fuse
@ —30-amp CB
— G-amp fuse
@ @ @ = 1.5-amp fuse
@ @ ~20-amp CB
@ @ @ —15-amp fuse
@ —35-amp CB
@ —(spares)

SIGNAL 7'|| FLASHER

IGNITION
KEY
WARNING
BUZZER

MONTEGO.,
TORINO (Note exceptions)

@ —4-amp fuse

—Montego
35-amp CB with A/C
25 amp fuse with heater

®

—Torino: 7.5-amp fuse
—~Montego: 14-amp fuse

—Maontego: 7.5-amp fuse

—Montego: 15-amp fuse

—Torino
35.amp CB with A/C
25-amp fuse with heater

0 QO
PREEE®

©)
e eEE®

% —Torino: 15-amp fuse

—Montego: 15-amp CB
~Torino: Blanks

—Torino: 4-amp fuse

Accessory
Terminal

COUGAR D

—15-amp fuse

®#@ @ —14.amp fuse
@ @ —20-amp fuse
@ — 4-amp fuse

"NOTE: @ Requires 30-amp. fuse for A/C.

THUNDERBIRD
AND MARK IV

@ — B-amp fuse

@ —35.amp CB

® —20-amp CB

@ @ ® —20-amp fuse
@ —30-amp CB

@ —30-amp fuse
® — J-amp fuse
@ @E —=7.5-amp fuse
@®
@ —15-amp fuse
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HINTS FOR REMOVAL

The C-4 automatic transmission can be removed and in-
stalled with very little effort and relatively few problems by
following the service steps contained in this article.

You will note that we have simplified the procedures and
numbered them in a specific sequence.

As with any service job, there are certain tools needed to
reach and loosen or tighten bolts, nuts, screws and mechanical
connections.

In Figure 1, you will note that only a few hand tools are
required and none are classified as specialized. Most pro-
fessional service technicians have them in their tool boxes. If
you are called upon to remove and replace an automatic
transmission in the Pinto, be sure you have all the tools shown.
If not, contact one of your local tool supply men to round out
your set. You'll save time, effort and your knuckles when you
have the complete set.

NOTE: When you remove the driveshaft assembly, make
sure you protect the finished surface and splines of the slip
yoke against damage. Wrap this end of the driveshaft in a
large shop cloth.

Figure 1

|. Manual Linkage ® Removal of this linkage should be
done at the shift tower lever and linkage rod connection.
Pry the shift tower lever off of the bushing on the rod. Do
not loosen the nut on the linkage rod. See Figure 2.

[

Converter Dust Cover ® Use a 3%” ratchet drive and
V4" socket to remove the converter dust cover.

3. Converter Drive Stud Nuts ® To remove the converter-
to-flexplate nuts, use a 38" ratchet and 9/16" socket.
Rotate the nuts into position with a remote control starter
switch. A small mirror will help to locate the position of
the converter nuts to gain accessibility. See Figure 3.

4. Converter Drain Plug ® Whether you decide to drain
the converter or let it remain full, the drain plug must be
positioned at 6:00 o'clock, (bottom of the bell housing).
This will insure easy alignment when it comes time to
install the transmission.

5. Starter Removal ® Remove the two bottom bolts first.
Remove the top bolt last. A 3" drive ratchet, 20" exten-
sion and 2" universal socket will make this a simple job.
See Figure 4.

SERVICE TIPS for removing and installin

Figure 2

6. Converter Housing Bolts ® To gain accessibility to the

bolts, use a long extension to reach them from behind the
crossmember., CAUTION: Be careful not to damage the
water temperature sending switch. See Figure 5 for lo-
cation.

7. Crossmember Removal ® To obtain more working

clearance, remove the crossmember and rear mount in

one piece.

® Remove the two saddle bolts at the rear engine mount
to extension housing.

® Position jack under transmission and raise slightly.

® Remove crossmember and rear mount assembly.

5. Top Converter Housing Nuts ® Lower jack so that trans-

mission will tilt down far enough to expose top stud nuts.
Remove the two top converter housing nuts using a 38"
ratchet drive, 9 /16" deep socket and pieces of long exten-
sion approximately 36" long.
NOTE: Tt is not required that the muffler inlet pipe be
disconnected from the exhaust manifold in all cases. If
difficulty is experienced in removing the transmission,
the pipe may be disconnected from the manifold.

9. Cooler Line Removal ® There are two suggested methods
to remove the cooler lines.

Removal when transmission is partially lowered.
® Remove the cooler lines from the engine clip.

® Carefully lower the transmission and cooler lines so that
the fittings will be accessible just below the muffler inlet
pipe (if pipe was not disconnected) as shown in Figure 6.

® Disconnect cooler lines with 2" tube nut wrench.
® Position the lines out of the way.

Removal when transmission is in line with engine.

® Use a 2" crow-foot tube nut wrench, 20" extension and
3% " ratchet to remove the lines.

® Remove the lines from the clip on the engine.

® Position the lines out of the way.

Figure 3



HINTS FOR INSTALLATION

I. BE SURE CONVERTER IS FULLY ENGAGED IN
PUMP (CONVERTER CRANKSHAFT PILOT
SHOULD BE APPROXIMATELY 53" INSIDE THE
FRONT FACE OF THE CONVERTER HOUSING).

rJ

Position and secure the starter motor away from the
engine backing plate in order to maintain alignment of
the backing plate with the engine dowel pins and two (2)
top studs.

3. Position converter drain plug on bottom of bell housing
for easy alignment to flex plate.

4. Cooler line installation methods.

Transmission partially in position behind engine.

® Raise transmission into position so that the cooler fittings
are just below the exhaust pipe as shown in Figure 6.

tube nut

® Connect cooler lines and tighten with a 2"
wrench, using care not to bend lines.

Figure 4

Transmission in line with engine.

® Use a V2" crow-foot tube wrench, 20" extension and 38"
ratchet drive and fasten cooler lines in the same manner as
followed when disconnecting them.

I

WATER TEMP SWITCH

R \‘L\h‘l\-ﬁ

Figure 5

5. Mounting Transmission to Engine ® Pull down on the
exhaust pipe and insert a pry bar between the floor pan
and exhaust pipe as shown in Figure 7. Or, jack up the
front of the engine. This will ease the alignment of trans-

the Pinto Automatic Transmission (C4

mission to engine and help to position the transmission
on the two top studs.

6. Converter-Flywheel Alignment ® A small screwdriver
inserted through the access hole in the backing plate and
hole in the flywheel will aid in lining up the drain plug
and converter drive studs.

7. After the transmission is attached to the engine, the pry
bar or jack from the front of the engine may be removed.

Figure 6

8.

Top Converter Housing Stud Nuts ® When installing
the two top converter housing stud nuts, install the
vacuum line retaining clip and hand start the nut on the
left or linkage side. Install the other top nut and tighten
both to specification.

CAUTION: Do not use the converter to flywheel nuts
which appear to be the same as the converter housing
to engine retaining nuts. The converter to flywheel nuts
have a finer thread.

9. When installing the converter housing bolt that attaches
the filler tube and exhaust bracket, it may be necessary
on some vehicles to also attach the battery ground strap
at this time.

10. Snap linkage rod to shift tower lever with pliers as shown
in Figure 2.

I'l. Install crossmember loosely and install both saddle bolts.
Now tighten crossmember bolts and remove jack.

2. If the transmission was reassembled dry, install 5 quarts
of automatic transmission fluid (meeting Ford specifi-
cation, M2C33-F) before starting the engine. Start en-
gine and continue to fill to proper level at normal oper-
ating temperature. Adjust the manual and kickdown
linkage as required.

Figure 7

1



Frame horns simplify and speed
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...collision shops can now provic=

Restoring the front frame sections to their proper alignment
after a major collision is often one of the biggest headaches
in a modern body shop.

For one thing, expensive and cumbersome push-pull hy-
draulic equipment is needed to force the bent sections into
their normal alignment with other areas of the frame. Also,
considerable skill and time is usually required. And, at times,
large amounts of heat are needed in crushed or severely dam-
aged metal areas during the push-pull procedure to restore
the sections to their correct structural dimensions to a speci-
fied datum plane.

This alignment of the front frame sections is critical in the
rebuild process since the fenders, hood, grille and all other
body components are directly dependent upon a proper foun-
dation to insure acceptable sheet metal alignment when the
job is buttoned up and ready for the customer.

A solution to the time-consuming problem of heating,
straightening and patching these front frame sections is the
availability of new frame horns.

When frame horns have been badly damaged and restora-
tion is impractical or you do not have the major hydraulic
equipment needed to do the straightening job, they can be
replaced by simply cutting off the severely damaged frame
horns and welding new ones into the frame stub.

The only equipment required for this job is a welding torch
(an arc welder is also handy for this operation), an air
chisel, and the commonly used equipment found in most col-
lision shops.

This illustration spotlights the 'S” shaped frame horn section of
a typical Ford-built, perimeter type, rugged frame. In the event
of a major crash, these frame horns generally absorb the tre-
mendous impact forces and help to prevent misalignment or dis-
tortion from traveling into the main frame sections.

Average installation time, after the bolted on parts have
been removed (chassis sheet metal, bumper, radiator, etc.),
is about three hours or less.

This represents a savings in time and when the new frame
horns are welded in place and in proper alignment, the job
of reinstalling the front chassis sheet metal is made easier
since bolt holes and attachments line up properly. You also
have the added assurance that all parts and units will fit prop-
erly. Such factors as the correct gap between hood-to-cowl,
hood-to-fenders as well as grille-to-body, is assured. Thus
makeshift changes are eliminated during the buildup, and
you'll turn out a professional body shop repair.

FRAME HORN CHART

1965-68 Fords and Mercurys
&
1967-69 Thunderbirds

Part Number C5AZ-5B117-A (R.H.)
C5AZ-5B117-B (L.H.)

1969-72 Fords and Mercurys

&
1970-72 Lincolns

Part Number C9AZ-5B117-A (R.H.),
C9AZ-5B117-B (L.H.)

Contact our Parts Department for more details!



Here is a view of the main structural section of the frame after
the crushed and badly damaged frame horn has been removed by
cutting off with a torch. As you will note, the stub section remain-
ing has been slotted so that the “ears” can be bent inwards. This
step is necessary so that the new frame horn will have a strong
lap-type joint when it is welded into proper alignment to the main
frame structure.

front end crash repairs...

caomplete crash work repairs

Here we see the new frame horn being tack welded into proper
position at the prepared stub end of the main frame. The position
of the frame horn must be maintained and must be in correct

alignment according to the datum plane and dimensional specifi-
cations set forth by service engineering standards. These specifica-
tions are found in the 1969-71 Car Shop Manual, Volume Four,
Body; and in the specific Car Shop Manual for the model years
1965 1o 1968. v
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ECHNICAL

ERVICE RIEFS

SPECIAL POINT GAP ADJUSTING SLEEVE

Motorcraft Tune-Up Kits for the 1600 cc and 2000 cc
Pinto engines (TKF-18 and TKF-24 respectively) contain
a new point gap adjusting sleeve. This sleeve is designed to
reduce the time needed to install the distributor point set and
increase accuracy when the point gap is adjusted.

Instructions in the use of this gauge are included with each
of the two Kits.

As shown in the illustration, the special sleeve is made of a
plastic material and has a flat feeler gauge for checking the
distributor points and a round gauge for setting the correct
spark plug gap on both Pinto engines. This special gauge is
simple to use.

After the new distributor points have been installed, posi-
tion the point set so that the rubbing block clears the distri-

butor cam surfaces. Tighten attachment screws slightly. Then
place the point gap adjusting sleeve down over the distributor
cam (with the small diameter facing down).

You probably will have to push the rubbing block away
from the cam to allow the adjusting sleeve to be fully seated
over the cam as shown in the illustration. Next the distributor
points must be adjusted so that the contact point gap is .052"
using the plastic feeler gauge.

NOTE: This will give the correct point gap of .025" when
the point gap adjusting sleeve is removed.

Adjustment is correct when the gauge will pass between the
contact points with just a slight feel of touching between the
points and the gauge. Tighten attaching screws securely and
remove plastic sleeve.

FOR SPARK PLUG GAP ADJUSTMENT

.030 FOR 1600 CC
(HAS SHOULDER
AT BASE)

.025 FOR
2000 CC

POINT GAP
ADJUSTING
SLEEVE

BREAK-OFF

FEELER ( |

GAUGE ralng
FOR POINT GAP
ADJUSTMENT

SCREWDRIVER )

POINT
GAP
ADJUSTING
SLEEVE
MOVABLE
ARM
FEELER
ADJUSTING GAUGE
DIMPLES

NEW CIRCUIT BREAKER...
1972 MODELS

Increased electrical circuit protection is needed in the 1972
Thunderbird and Mark IV passenger cars and the inter-
mediate size 1972 Torino and Montego models because of a
new high performance air conditioning blower motor.

This new 35-ampere circuit breaker replaces the 30-ampere
circuit breaker in all 1972 Thunderbirds and Mark IV models
(AC equipped), and this same 35-ampere circuit breaker
replaces the 30-ampere fuse formerly used in AC equipped
Torino and Montego car lines.

Insert this information in an appropriate place such as the
September issue of Shop Tips and /or the applicable 1972 Car
Shop Manual or Owner's Manual.
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FREE INFORMATION RECHECK SERVICE

Now Available For All Users of Motorcraft/Autolite
Parts Catalogs and Price Lists

In the center section of this issue you will find FOUR Business Reply Cards. These easy-to-
use tear-out reply cards will enable you to request a recheck of information in Motorcraft/
Autolite parts catalogs or price lists. No postage is necessary.

If you spot an error or there is some misunderstanding in these publications, please let us
know about it. You will be helping us as well as a great many others in the automotive service
and parts business.

This can easily be done by using one of the four reply cards. Keep the others handy in the
event that at some future date you find an error or need some direct information to help you
in your business.

Just jot your question down and drop the card in the mail. You will receive a direct reply
from us as soon as possible and where appropriate, questions and the related replies will also
appear “In The Mailbag” of our monthly magazine in future issues.

While we try to produce all of our catalogs and price lists as carefully as possible, it's in-
evitable that an occasional oddity will creep in. So please save these cards for future use.

Be sure to include the name, form number and date of the catalog or price list

m Typing or printing your questions and inquiries legibly will aid us considerably.
as well as the part number and page involved.
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cooling systlm parts.
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We're headquarters for Genuine Ford

and Motorcraft/Autolite parts!
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