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CRANKING SYSTEM
INFORMATION

It's hard to believe but the cranking circuit actually works only about
SIX HOURS in an entire year!

That’s figured on the cranking circuit operating for approximately 6
seconds each time the engine is started . . . at an average of 10 times a day.

However, even though this system is one of the least operated of all
engine accessories, the cranking circuit is a vital part of the overall car
operation.

Its job is simple but tough. It must turn the engine over against com-
pression, in all kinds of weather, and fast enough so that the ignition
“fires up” and takes over the function of keeping the engine running.

Regular testing and/or checking of the “load” units in the cranking
system . . . the battery, the starter, the cables (and connections), and the
relay (or solenoid) . . . should be performed on a regular basis.

The “control” units which include the ignition switch and the neutral
start switch (when employed) should also receive a periodic visual
inspection.

There are a number of things that can happen to the cranking system
during the course of a year’s operation that have an adverse effect on its
performance.

For one thing, excessive current “draw” (caused by a starter in need
of overhaul) can obviously reduce battery voltage. If the amount of loss
is great enough . . . causing voltage to the coil to be so weak that the
ignition circuit cannot function properly . . . the engine will either start
with great difficulty, or take so long to start that battery voltage is reduced
even further.

This cycle will continue to a point at which the cranking circuit will
eventually fail to turn the engine over at all.

Another factor that creates poor start, hard start or no start, is excessive
voltage drop across other parts or units in the system; this includes the
positive and negative battery cables and their electrical connections . . .
the solenoid or relay switch and of course the ground return circuit.

The result of too great a voltage drop at any one of these points may also
reduce primary voltage to the ignition coil . . . thus causing the secondary
“high tension™ part of the ignition system to operate at a sub-par level,

Naturally the battery, bonding straps and other units in the cranking
circuit also have a direct effect on the “easy” starting ability of an engine.

Most of the problems associated with the cranking system are relatively
easy to troubleshoot and repair.

This article is intended to help you in that direction. First we'll review
basic fundamentals and then present specific test procedures to assist you
in locating the causes of cranking system failures,
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STARTERS

Ford-built passenger cars use two basic designs of positive
engagement starting motors and drives for their power plants.
They are the MOVABLE POLE TYPE and the SOLEN-
OID-ACTUATED TYPE.

The first type (Movable Pole) applies to all engines from
the 1.6 liter on up to and including the 400 CID while the
Solenoid-Actuated type is used with the larger 429 and 460
CID power plants.

®k :

NOTE: If the hold-in coil were to open, the starter would
still function but the movable metal pole piece would chatter
during the overrun condition.

This pull-in coil is grounded directly when the pole is in
disengaged position so that maximum engagement force can
be obtained without armature rotation when the starter is
first powered.
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In this type of starter (see Figures | and 2), the drive mech- | |
anism is engaged with the ring gear by a pivoted fork lever | }
attached to a movable metal pole piece. I I
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¥ As the pole moves into place the drive pinion engages with

i the ring gear and the direct ground switch is opened. See

Figure 5. Then all the field coils are energized normally to

operate the starter motor. The motor begins to turn only after

the drive pinion is engaged.
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When the ignition key is turned to the START position,
current flowing through the starter field coils sets up a magnetic
action which acts as a pull-in coil to pull the metal pole piece
into place. See Figure 3. When this occurs, the fork lever is
pivoted and thus slides the drive pinion gear into contact with
the ring gear. There is also a fine-wound hold-in coil (see
Figure 4), to keep the pole in place during light loads or
overrun,




STARTER OPERATION
SOLENOID ACTUATED TYPE

This solenoid starter is found on the larger engines in Ford-
built passenger cars and light trucks. It uses a forked lever to
move the drive pinion mechanism. See Figure 6. However
the lever is operated by a pull-type solenoid rather than the
movable pole piece used with the movable pole type.

This solenoid coil contains two windings . . . a pull-in wind-
ing and a hold-in winding.

Both windings are energized initially to pull the plunger
in . . . then the pull-in coil is de-energized. See Figure 7 for
an electrical schematic of the circuitry in this cranking system.

SOLENOID ACTUATED ELECTRICAL
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The solenoid also has a set of load circuit contacts and a
contact disc similar to the ones used in a starter relay. See
Figure 8. In addition, it may have an extra terminal for the
ignition bypass circuit.

When the solenoid plunger is all the way in, it closes the
main contacts of the load circuit to power the starter motor.
See Figure 9. The engine is then cranked.

Thus the solenoid in this type of starter functions as a
starter relay as well as a drive actuator. The unit does not
require a separate starter relay.

When a separate starter relay is used with this type of

starter, there is a link installed on the solenoid to connect
the battery terminal to the control terminal. See Figure 10.
A replacement starter may or may not have this link . . . so
be sure to transfer it if necessary,
NOTE: If the replacement starter uses a connecting link and
the original one does not, remove the link before installing
the new starter. Otherwise the starter will begin to crank the
engine as soon as the battery is connected.
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Continued

OPERATION OF STARTING
SYSTEM/SOLENOID ACTUATED

In this solenoid actuated circuit shown in Figure 12, notice
that it does not include a separate starter relay. In other

USED WITH

SEP AR ATE words, the positive battery cable is connected directly to the
starter,

§ STA RT ER The control circuit, which includes the ignition switch,

REL AY wiring, solenoid, is connected to the control terminal on the

starter solenoid. When the ignition switch is turned to the
START position, electrical current energizes the solenoid and
pulls the solenoid plunger in, thus forcing the starter drive
pinion to mesh with the ring gear.

OPERATION OF STARTING

SYSTEM/MOVABLE POLE

As illustrated in Figure 11, the units that make up the mov-
able pole type of starter system include the ignition switch,
wiring, cables, relay, battery, and of course the starter itself.

Electrical power is delivered to the ignition switch from the
battery through the wiring connection on the side of the
starter relay.

When the ignition switch is turned to the START position,
electrical current flowing through the start control circuit
transmits power to the “S” terminal of the starter relay
through the neutral start switch . . . if one is employed in the
circuit. See Figure 11.

Electrical power at the “S” terminal energizes the relay
and closes the ignition bypass circuit and the load circuit to

The moment the drive pinion engages with the ring gear,
the main contacts in the solenoid are closed. Battery current
then flows through the starter motor and the engine begins
IGNITION : cranking. See Figure 13.

STARTER
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the starter. The starter connection to the chassis and the

ground cable completes the load circuit to operate the starter.
At the same time the pull-in coil is energized, thus actuating GROUND RETURN

the movable pole piece and fork lever to engage the starter TO BATTERY

drive with the ring gear. As a result, the starter motor then =i

begins to turn and crank the engine.
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OPERATION
OF THE STARTER RELAY

The huge amount of current required by the starter motor
also requires the use of a starter relay (or a solenoid) to open
and close the load circuit.

NOTE: The solenoid operation was described earlier on page
5 under the heading on “Operation of Starting System, Sole-
noid Actuated.”

The starter relay uses two heavy terminals in the load cir-
cuit. See Figure 14. One is connected directly to the battery
and the other to the starter. A third control circuit terminal
is labelled “S™ for START.

When the relay coil is energized from the START terminal
(electrical circuit completed by the ignition switch in the
START position) the solenoid core pulls a heavy contact
disc across the large terminals. See Figure 15.

POWER TO
STARTER

DISC
®

When these two terminals are bridged by the contact dise,
current from the battery flows to the starter motor.

On many starter relays there is also a fourth terminal
labelled “I" for IGNITION. This terminal powers the ignition
bypass circuit.

There is electrical power to this “1” terminal from the
contact disc inside the relay but only when the relay coil is
energized. There is no electrical power to the “I" terminal
when the relay is de-energized (contacts open). See Figures
16 and 17.

MOVEABLE POLE
ELECTRICAL CIRCUITRY
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BATTERY
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STANTER RELAY
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If the ignition bypass circuit is powered somewhere else
in the starting system, the relay as shown in Figure 18 will
have only THREE terminals.




The Choice Is Yours with

Pacemaker !

Merchandise Awards

Gifts for every member of your family . . . the widest array
of gifts ever! For home. For wearing. For having fun. For
almost anything! The choice is yours with Motorcraft
Pacemaker Points. Get these valuable Points when you buy
Motorcraft/Autolite Parts from us, your Pacemaker
Headquarters.

Travel Awards

Visit a city near home. Or one a thousand miles away.
Pacemaker Points can pay for all expenses including air
transportation, hotels, meals, car rentals, sightseeing and
activities. Or convert your Pacemaker Points into Holiday Inn
Guest Certificates and you'll have a passport to comfort

and good times at any of the over 1,000 Holiday Inns
world-wide. Whether it's a week-end trip or a month-long
vacation, Pacemaker Travel Headquarters will plan your trip
anywhere, any time. Go the Pacemaker Way! -

Continuous Bonus Offers

Accumulate Pacemaker Bonus Points all
year when you stock up on Motorcraft
electrical tune-up kits, shock absorbers,
and rubber goods.

b
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e Two Motorcraft Tune-Up Kit Certificates —
one Pacemaker Point

e Two Motorcraft Shock Absorber part num-
bered flaps — one Pacemaker Point

e Ten Motorcraft V-Belt numbered sleeve tabs
— one Pacemaker Point

e Ten Motorcraft Radiator Hose numbered tear
tabs — one Pacemaker Point

Let us know if you don't already have a copy of
the NEW 1972 Awards Catalog because this year
Pacemaker lets you select from the

widest array of merchandise and travel awards
ever! Find out how you can profit with

Motorcraft and Pacemaker.

Ask at |
Our Parts Counter!



FOR A BRIGHTER SALES
LOOK TO MOTORCRAFT

We have made available a top quality
Color or Black and White PHILCO TV
—for a qualifying order of
Motorcraft Shock Absorbers

Color
Portable Television

The all-new Philco Cosmetic
Color Circuit of this 14” portable
provides a greafer range of
color shades than ever before. ..
an advanced color system that's
easy and reliable. Insures lifelike
color pictures every time. Just
set it and forget it! Transistorized
in 27 vital circuits providing
BIG set performance in a lighter,
| more compact portable.

Black and White
Portable Television

The all-new Challenger model personal size
transistorized Solid State portable black and
white television by Philco. Weighs only 114
pounds for true portability. Featuring Solid
State performance and reliability; it operates
on regular AC house current using only

Vs the power of an all-tube set. Decorator
styled. Ruggedly built to run

cooler and longer.

THESE GREAT MOTORCRAFT
ARE AVAILABLE NOW



PICTURE IN'72...

SHOCK ABSORBE

Special Limited Time Offer
For Complete Details
Contact Us Today!

Turn on more sales
and tune in profits,
this year, with our
Motorcraft Shock
Absorbers! The Motor-
craft Shock Absorber
line is designed to satisfy
virtually every replacement
need of domestic passenger
vehicles and light trucks.
All Motorcraft Shock Ab-
sorbers are tested 100% as
a complete assembly. Every

| Motorane=

one comes packaged with

all the parts required for
fast, easy mounting.

Motorcraft’s exclusive Con-
stant Viscosity Blend ("CVB"')
Shock Absorber fluid con-
tains special anti-wear ad-

_ ditives. This CVB
fluid remains thinner
in cold weather . .
maintains viscosity in
hot weather for the
best all-climate per-
formance. All Motorcraft
Shock Absorbers are de-
signed to meet or exceed
OEM specifications for ex-
tended life and assurance
of customer satisfaction.

and...you’ll enjoy an added bonus

When you order Motorcraft Shock Absorbers
you also earn valuable Pacemaker Prize

Points. Each end-flap from a

Motorcraft Shock Absorber

% carton (with imprinted part

number) equals one-half a

® Pacemaker Prize Point. They

add up quickly to entitle you to famous-

name merchandise or travel awards for
the entire family.

A 4

PRODUCTS AND GREAT PREMIUMS
AT OUR PARTS COUNTER!
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MOTORCRAFT
TUNE-UP KITS

A Motorcraft exclusive
combining all parts
necessary for an electrical
tune-up. These are kits for
80% of all popular American
passenger cars and five new
kits for Volkswagens, too!
Get maximum coverage at
minimum investment . . .
plus a valuable % Pacemaker
Prize Certificate free in
every kit!

AUTOLITE
SPARK PLUGS

A full range of spark plugs
built to deliver peak
performance and top
mileage. Designed to give
you a bigger share of the
replacement market by
giving your customers
reliable, consistent and
long-lived service. Meaning
more sales and profits for
you!

MOTORCRAFT
ELECTRICAL PARTS

A complete line of electrical
parts including distributor
points, coils, distributor
caps, distributor rotors,
regulators and condensers.
All top quality replacement
parts built to exacting
standards that meet or
exceed original equipment
requirements.

<



.10 Spring Tune-Up Profits pius your choice
D IIINIII'IIS cmonmes WHEN YOU ORDER

MOTORCRAFT TUNE-UP KITS, AUTOLITE SPARK PLUGS.
MOTORCRAFT ELECTRICAL PARTS

These are world-famous
Benrus Citation Watches
; known for their exceptional

> quality and styling. Their

W st arts suggested retail value is
Automatic Calendar Watch ' $110.00 each. You can get
\ one for less than you'd think

possible with a qualifying
order of Motorcraft
Tune-Up Kits, Autolite
Spark Plugs or Motorcraft
Electrical Parts .. . or a
combination of these fine

Benrus Lady
Citation
4-Diamond
Dress Watch parts.

Benrus
Citation Electronic
Automatic Calendar Watch

Make your choice and get the best qualifying order plan ever!

There are no mix requirements on qualifying orders. You can get a Watchword Bonus
Pak that includes your choice of a Benrus Citation Watch and two Motorcraft Tune-Up
Kits each containing eight Autolite Resistor Spark Plugs for only $36.90 . . . when you
place a qualifying order for Motorcraft Tune-Up Kits, Autolite Spark Plugs and Motorcraft
Electrical Parts. When you sell the two Motorcraft Tune-Up Kits for their full suggested retail
price, you recover your entire cost of the watch and the Tune-Up Kits. Be sure to get all
the details . . . you may want to order more than one Benrus Citation.

GET IN ON THIS BIG TIME DEAL AT OUR PARTS COUNTER

NOW IS THE BEST TIME TO ORDER



RACK UP MORE PROFITS

with Autolite Small Engine Spark Plugs

® Marine

® Snowmobiles

e Lawn Mowers

® Garden Tractors

# Chain Saws

® Motorcycles & Mini-Bikes
® Many more uses

Autolite small engine spark
plugs—the sales-making plugs
—vyour key to greater profits!
They're “GOLDEN.”

Be ready to get your share of this profitable and
growing market. When your customers get their
small engine utility or recreational vehicles ready
to go, be ready to provide them with popular
Autolite small engine spark plugs. Individually and
attractively packaged for easy display to attract
customers’ attention and invite them to buy for
their specific small engine needs. To help

you compete in this market order

NOW and get the FREE merchan-

dising aids now available in

this "72 Spring Program.

To help you rack up more sales get these
handsome merchandising teammates. Free!

Sy ! !

l I I ' 3
]

' ’ l

With your order of 100 Autolite
small engine spark plugs

Popular, quick-reference Application
Rack with FREE annual updating service.

With your order of 50 Autolite small engine

spark plugs 4

New self-serving, ' N'lhl

multiple purpose u‘Eilg “‘
display rack for 50 B B

Autolite small engine

spark plugs. For

wall or counter.

Includes new -
Autolite small engine y m

spark plug catalog.

(= g ge— gErE— w2 W
FOWER SLAWS § BMALL

Lo

OR., ORDER 150 AUTOLITE SMALL ENGINE SPARK PLUGS AND GET BOTH!
*

Full details at our parts counter now!



...0iNd THKE UP THE SLACK

You'll do it in style with
~Jaymar SANSABELT
‘1 3 Double-Knit Slacks

by placing your Motorcraft oil filter order now!

The 1972 Spring Oil Filter Program is tailor-made for you with famous
Jaymar SANSABELT Double-Knit Slacks. These slacks, advertised
nationally on TV and in top magazines, are known for their comfort
and fit and the unique SANSABELT waistband webbing. These

l SANSABELT Double-Knit Slacks are available in the popular
modified flare or classic styles in a wide range of sizes and colors.

Take up the slack with Jaymar and Motorcraft this Spring.

With each qualifying order you will get a slack
certificate which will be redeemed by Jaymar-Ruby,
Inc., for the slacks of your choice. Simply mail the
certificate to Jaymar and your slacks will be on
the way.

Motorcraft

FL-1

CIAZ €731 &

LONG LIFE OIL FILTER

For Springtime
servicing, install Motorcraft

Oil Filters . . . for long-lasting
protection and reliable performance.

1 = w
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3 market and the
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NEWEST ADDITION... PACESETTER

MOTORCRAFT “0‘?@“91' SHOCK ABSORBER “""

JIX-434-526

Motorcraft &=

Designed to provide a smoother, safer ride. The new Sno-
. Power Shock Absorber Kit is available for all snowmobiles
> | having leaf spring suspension. It helps improve control and
/ | comfort . , . reduces wear. Order part number AB-1000.

NEW MOTORCRAFT SPECIAL
VEHICLE DRIVE BELTS
Minimum inventory gives maximum replacement
capability for snowmaobiles and other popular
special purpose vehicles—mini-bikes, golf carts,

AUTOLITE SNOWMOBILE 2!l-terrain vehicles!
SPARK PLUGS

They're “Golden!” Seven Autolite small engine
spark plugs cover requirements for the majority
of all popular snowmobile engines. Designed to
keep trouble out—keep fun and safety in
snowmobiling.

MOTORCRAFT -BATTERY ’

Motoreraft's snowmobile battery fits all 12-volt
electric start snowmobiles. Vibration-guarded

! construction keeps it all together even over the
roughest terrain! Order part number SM-9.

STOCK UP NOW...HELP YOUR CUSTOMERS ENJOY A HAPPY AND SAFE SNOWMOBILING SEASON
IF YOU'REIN A SNOWBELT AREA SEE YOUR MOTORCRAFT/AUTOLITE SUPPLIER!

S
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Continued

TROUBLESHOOTING THE STARTING SYSTEM

Let’s take the situation where the starter cranks the engine in
a normal manner but the engine will not start.

Generally this indicates that the starter system is operating
properly but that the fuel or ignition systems (or both) are
the cause of the hard starting problem. In the ignition system,
the cause may be due to a malfunctioning bypass circuit.

IGNITION BYPASS TEST

One thing to remember is this: the ignition cannot “fire”
properly unless the bypass circuit is supplying full battery
voltage to the coil while the engine is cranking.

To check this condition out . . . all you need to do is to
make a simple voltmeter test.

Connect the voltmeter into the ignition primary circuit by
first disconnecting the wire at the coil ignition terminal and
attaching one of the voltmeter leads at this point. See Figure
19 for details.

The other voltmeter lead connects to a good ground.

Now, while cranking the engine over, the voltmeter should
read at least 9.6 volts, indicating the bypass circuit is okay.
If you have a reading LESS than 9.6 volts, it will be neces-
sary to check back through this bypass circuit and locate the
cause of insufficient voltage to the ignition coil during engine
cranking.

THROTTLE
POSITIONER
# | SOLENOID

THROTTLE POSITIONER SOLENOID CHECK

You should also be aware of the fact that many new car
owners are not acquainted with the somewhat new starting
instructions on 1971-72 Ford-built passenger cars and light
trucks.

These new starting procedures are required because of the
throttle positioner solenoid. This solenoid is located in the
throttle linkage mechanism near the carburetor and is used
to set the engine hot-idle speed once the engine is started and
running. See Figure 20.

One thing to remember is this . . . the solenoid plunger
retracts when the ignition is OFF. When this occurs, the
throttle plates in the carburetor close completely and thus
prevent an engine-dieseling problem. The throttle positioner
plunger extends when the ignition is ON and the throttle lever
is moved to an open position.

NOTE: The solenoid, by itself, does not have enough force
to open the throttle lever at the carburetor but will hold it
open once the accelerator pedal is depressed.

Proper starting therefore calls for the ignition to be ON
and the accelerator pedal depressed BEFORE cranking the
engine over.

If this procedure is not followed, the throttle plates in the
carburetor will not open enough for the engine to operate
and thus it will not start. Or, if the engine does start . . . it will
fail to keep running.

BATTERY AND CABLE INSPECTION

When you are faced with the problem of a slow-cranking
engine, the battery is usually the first place to start looking
and checking.

Inspect the battery cables and their connections. See Figure
21. A poor connection (loose or corroded) increases re-
sistance in the load circuit and often prevents the engine from
cranking.

If you have any doubts about the connections, then use a
battery post and clamp cleaner to “shine them up” to a bright-
metal condition.

Also, check the electrical connections at the starter relay
and at the starter and battery. Correct any that are loose or
show signs of corrosion.



THE STARTING

BATTERY TESTS — CAPACITY

NOTE: The battery must be fully charged before you can
make an accurate meter test of the starter load circuit.
Check the battery with reliable test equipment and deter-

mine if a charge is needed . . . if the battery can be charged
... orif it must be replaced with a new Motorcraft or Autolite
battery.

The battery capacity test can be performed very quickly
with any good battery and starter tester. There are a number
of well-known quality makes on the market to choose from
if you don't own one at the moment.

In this test . . . you connect the ammeter leads to the battery
post clamps and the voltmeter leads to the posts . . . always
observing the correct polarity.

Then, turn the control knob until the ammeter reads 3
TIMES the ampere-hour rating of the battery. For example,
if the battery has a rating of 45 amp-hours then set the con-
trol knob to draw 135 amperes. See Figure 22.

Read the voltmeter after 15 SECONDS of draw. If the
battery indicates 9.6 volts OR MORE . . . this indicates the
battery is in good condition.

However, if the battery indicates LESS THAN 9.6 volts,
the battery is low and needs to be charged.

SPECIFIC GRAVITY TEST

To determine if the battery will take a charge, test the specific
gravity of each cell with a battery hydrometer, as shown in
Figure 23.
There are two very important facts to remember about
gravity testing of batteries:
I. Any reading BELOW 1.230 means the cell is low and
needs a charge.
2. A variation between any two cells of .050 (50 points)
or more in specific gravity means the battery WILL NOT
take a charge and therefore must be replaced.

NOTE: Extremely low batteries may take up to 2 HOURS
of charging before getting a readable hydrometer test or even
a significant indication on the charge meter.

STARTER LOAD TEST

When you have a fully charged battery and the engine still
cranks slowly . . . you can use the same hookup as you did
in the battery capacity test to make this starter load test.

The load test measures the current draw of the starter under
cranking load conditions.

So that the engine does not “fire up” during this test, pull
the ignition primary wire off the terminal at the coil. See
Figure 24. Also, connect a remote-starter jumper lead at the
starter relay from the battery terminal to the “S” terminal at
the relay as shown in Figure 25.

Crank the engine with the ignition OFF and carefully
determine the exact reading on the voltmeter. Then, stop
cranking the engine and insert the resistance of the carbon
pile by turning the resistor control until the voltmeter indi-
cates the EXACT SAME VOLTAGE as that obtained while
the starter cranked the engine.

NOTE: Make sure the voltage is exactly equal to the crank-
ing voltage since a 1/10th volt error will make a significant
difference in the test results.



As a final step in this “starter load test” read the starter
load current draw on the AMMETER and compare it with
1969-1972 specifications listed in this section. If the draw is
within the published specifications, the starter should be okay.

However, if the draw is HIGH . . . it indicates a short
circuit in the starter motor or a mechanical binding condi-
tion. Check the cables for a grounded condition and if they
appear normal, the starter should be removed for a complete
visual inspection and bench testing.

If the draw is LOW, it indicates excessive resistance. If
you get this low reading, you don't know whether the re-
sistance is in the starter motor assembly, the cables, or other
parts in the load circuit.

STARTER SPECIFICATIONS
1969 - 1972

= MOVABLE POLE STARTER MOTOR

Normal | Min. Stall

Current Draw Engine Torque Load No

Year Dia. | Under Normal | Cranking | @ Volts | Max. Load
(Inches) | Load (Amps) (Sg;tld, (Ft-Lbs.) | (Amps) | (Amps)

1969-70 4 150-200 180-250 9.0 460 10
4% 150-200 150-250 15.5 670 10
1971-72 4 150-200 180-250 9.0 460 0
44 150-180 150-250 155 670 70

= SOLENOID ACTUATED STARTER MOTOR
180-210

1969-72

*At 70 degrees F.

NOTE: Maximum Commutator runout is 0.005 inch. Maxi-
mum starting circuit voltage drop (battery positive terminal
to starter terminal) at normal engine temperature is 0.5 volt.

.=« Problems and Corrections

Continued

CRANKING CIRCUIT TESTS
HOT CIRCUIT VOLTAGE DROP

Before removing the starter motor, use a voltmeter to per-
form the starter cranking circuit tests which will help to locate
the area where excessive resistance originates.

These tests must be performed while the engine is being
cranked.

Again the coil primary lead must be disconnected and a
remote starter jumper connected to the starter relay.

For all three of the following tests (Relay and Cable Volt-
age Drop . . . Positive Cable Voltage Drop . . . Ground Cable
Voltage Drop), the voltmeter positive (red) lead stays at the
battery hot terminal and the negative (black) lead is the one
that is moved to various electrical points in the cranking
system.

With the negative lead at the starter, as shown in Figure 26,
you can check the entire hot load circuit.

RELAY AND CABLE VOLTAGE DROP

Now for this test, move the negative voltmeter lead to the
starter cable connection at the relay as shown in Figure 27.
This test checks the relay and the positive battery cable.




POSITIVE CABLE VOLTAGE DROP

By connecting the negative lead of the voltmeter to the battery
terminal connection at the starter relay as shown in Figure 28,
you check only the positive cable.

<= 3y
e .

GROUND CABLE VOLTAGE DROP

This test is an electrical test of the starter ground circuit. To
make this test, connect the voltmeter positive (red) lead to
the starter case and the negative (black) lead to the negative
post of the battery as shown in Figure 29.

NOTE: Any voltage drop that is HIGHER than specifica-
tions indicates there is excessive resistance.

Maximum allowable voltage drop in the circuit
should be no higher than the following specifications
and preferably less:

® Hot Circuit Voltage Drop 0.5 Volts
® Relay and Cable Voltage Drop 0.3 Volts
® Positive Cable Voltage Drop . . . 0.1 Volts
® Ground Cable Voltage Drop 0.1 Volts

RELAY TESTS

Now let’s consider the condition where the engine doesn’t
crank at all. First check out the battery, the cables, the con-
nections and the entire starter electrical circuit. Here are
some simple open circuit tests to make when checking the
starter relay and the starting circuit:

First listen for the “click” of the relay when the ignition
switch is turned to the START position. If you hear the
“click,” you know there is power to the relay and the control
circuit is functioning. In this instance, you would then confine
yourself to the load circuit for testing.

To determine if the relay is making contact inside the unit,
check for voltage at the starter terminal while trying to crank
the engine with a remote control start-switch. See Figure 30.
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If no voltage is present but the relay “clicks™ the relay
should be replaced.

If however, the voltage at the relay is normal, check the
voltage at the starter stud on the starter housing. See Figure
30. Again, crank the engine with the remote start-switch.
If the voltage is normal, the cause of the “no crank™ condi-
tion must be in the starter itself . . . possibly the mechanical
relationship between the starter drive and the ring gear . .. or
a locked-up engine.

Now suppose the relay DOES NOT “click™ when you turn
the ignition switch to the START position.

Assuming that the battery and cables are in good condition,
then either the relay has failed or it is not grounded properly.
Another item to consider is the possibility of the start control
circuit having an open condition at some point in this system.



CONTROL CIRCUIT TESTS

To be able to check out the start control circuit, you'll need
a test lamp.

Check for power at the lead to the “S™ terminal with the
ignition switch turned to the START position. See Figure 31.
If the lamp glows, this indicates the start circuit is normal.
The trouble causing the “no click” condition of the starter
relay must then be in the relay itself or in its ground. Proceed
with making a ground relay test.

GROUND TEST OF RELAY

To check out the relay ground . . . simply connect a self-
powered test light between the relay mounting bracket and
the negative post of the battery. If the test lamp glows the
ground is normal and the fault is in the relay which must then
be replaced. See Figure 32 for details. Of course, if your test
for power to the “S" terminal at the relay checked out
normal, then use the test light to trace back for power through
the circuit leading to and from the ignition switch. Especially
check for current in and out of any male-female connectors
that are found in the circuit.

NOTE: Remember that in combination floor-shift automatic
transmission equipped passenger cars, there is a neutral switch
in the starter circuit that may be out of adjustment or worn.
If you have power to the neutral switch but no power away
from it, you'll have to adjust the switch. When the switch is
set properly, you will get a positive continuity test through it
... both in PARK and NEUTRAL positions of the shift lever.

If you do not get continuity through the neutral switch after
you've made the mechanical adjustment, it must be replaced.

.« Problems and Corrections

Continued

STARTER DRIVE TEST

Whenever you run into a condition in which the starter oper-
ates and spins but does not crank the engine, the cause may
be due to a slipping drive.

Often this is mis-diagnosed as a failure to engage. To pin-
point the problem with accuracy, perform the following
starter drive test as outlined.

First, pull the primary wire connector from the ignition
coil as shown in Figure 33, then put it back on the coil ter-
minal. Place the wire on the terminal loosely so that the
engine will start but can be stopped quickly when you push
the coil wire off its connecting terminal. Hook up a remote
starter switch control button to the starter relay and turn the

ignition switch to the ON position. Now, crank the engine
using the remote control switch.
NOTE: Do not release the remote control start switch button
when the engine starts and runs.

The moment the engine is running, immediately pull the
primary coil wire off its terminal . . . remembering to continue
holding the control button down to operate the starter motor.
See Figure 34. The starter should continue to crank the dead
engine. If the starter does not crank the engine, it indicates
that the starter drive is slipping and should be replaced.
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MONACO FORD SALES Cpermit No. 650
767 NEW LONDON TNPK.  633-9403
GLASTONBURY, CONN. 06033

0889600296
UNITED SPORTS CAR
1022 BURNSIDE AVE
E HARTFORD CT 06118
YOUR SOURCE FOR GENUINE FORD, MOTORCRAFT AND AUTOLITE ORIGINAL EQUIPMENT PARTS

At our dealership you can get it all.
Ford suspension parts that are
designed for Ford-built cars to give
your customers safe, dependable
service . . . plus parts designed to
fit right . . . to reduce downtime
and improve your service profits.
Ford suspension system replace-
ment parts are manufactured to rigid
Ford Engineering original equipment
specifications. For example, Ford
ball joints feature a special air-tight
boot seal to help eliminate wear-
producing contamination. Our
Ford-built shock absorbers, springs
and spindles are equally top quality
and performance qualified, All tried
‘and true because they're Ford
designed to GO with Ford vehicles!

(all ustoday.
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WE'RE HEADQUARTERS FOR ALL FORD, MOTORCRAFT AND AUTOLITE PARTS!



