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FOREWORD

This manual contains the recommended procedures for
servicing and repairing the 1961 Comet. Included in these
procedures are detailed instructions regarding the use of
special tools and necessary service specifications.

All of the information in this publication was in effect at
the time that it was approved for printing. The Lincoln-
Mercury Division of the Ford Motor Company does, how-
ever, reserve the right to discontinue models at any time,
or change specifications or design, without notice and
without incurring any obligation whatsoever.

SERVICE DEPARTMENT
LINCOLN-MERCURY DIVISION
FORD MOTOR COMPANY



SECTION 1— WHEELS AND TIRES

GENERAL DESCRIPTION

Thirteen-inch diameter disc-type wheels are used on
all vehicles.

Refer to “Specifications—Wheels and Tires” in this
section of the manual for complete specifications.

The front hubs are attached to the front brake drums.
The front wheel bearing cones and rollers rotate in bear-
ing cups which are pressed into each hub. Grease retainers
are installed at the inner ends of the hubs to prevent
lubricant from leaking into the brake drums.

The rear hubs and bearings are installed on the rear
axle shafts, and the oil seals are installed between the
axle housing and the axle shafts. All service procedures
for rear hubs, bearings and oil seals are outlined in
“Section 4—Rear Suspension, and Axle and Driveline.”

PERIODIC MAINTENANCE

Tires should be checked frequently when cool to be
sure that air pressures agree with those specified for the
tire being checked.

Wheel stud nuts should be inspected regularly to avoid
accidental loosening of the wheels.

Keep wheels and hubs clean. Pebbles and lumps of mud
or grease wedged between the wheel or drum can unbal-
ance a wheel and tire.

A tire inspection and rotation should be performed at
6,000 mile intervals. If unusual tire wear is noted, the
front wheel alignment should be checked and adjusted
as required.

Cleaning and repacking of the front wheel bearings is
recommended at 10,000 mile intervals.

WHEEL AND TIRE BALANCE

Original balance of a wheel and tire assembly may be
lost due to wheel misalignment, irregularities in tread
wear caused by sudden braking or skidding, an under-
inflated tire, or incorrect tire repair. Preliminary informa-
tion regarding static and dynamic balance is thus included
in this section. The wheel and tire assembly should also
be checked for static and dynamic balance, whenever
the original tires are replaced.

Static Wheel Balance

A wheel is statically balanced when the weight about
the axis of rotation is equally distributed and there is no
tendency for the wheel to revolve in either direction when
suspended on frictionless bearings. Static unbalance
causes vibrations or “tramp” and will result in uneven
tire wear.

Correcting Static Unbalance

Before balancing the wheel and tire assembly, remove
all dirt and weights. The tires must be in good condition
and properly mounted. Tires must be inflated to correct

pressure and valve caps in place.

Accurate static balance may be obtained with use of
commercial balancing equipment. The placement of bal-
ancing weights and use of the equipment is explained in
instructions furnished with the unit.

If a front wheel hub and drum is removed, clean bear-
ings and repack with recommended wheel bearing grease.

Dynamic Wheel Balance

A wheel is dynamically balanced when it runs smoothly
both on its axis of rotation and on an axis through the
center of the tire and rim perpendicular to the axis of
rotation. Wheel “shimmy” and vibration result from
dynamic unbalance, causing excessive tire wear and
loosening of car body and parts. A wheel must always be
put in static balance before attempting dynamic
balancing.

Correcting Dynamic Unbalance

Dynamic unbalance can be corrected with use of avail-
able commercial test fixtures which include the necessary
instructions for use and placement of balancing weights.

Corrections of dynamic unbalance must be made with-
out destroying static balance by proper installation of
weights.

WHEEL AND TIRE REMOVAL AND INSTALLATION

The unitized body-frame construction of the vehicle
requires special precautions and procedures when the car
is jacked-up or hoisted. In some cases, special hoist
adapters must be used as recommended by specific hoist
manufacturers. (Refer to Section 13 for recommended
lifting procedures.)

1. Pry off the wheel cover and loosen, but do not remove
the wheel stud nuts.

2. Raise the car until the wheel and tire clear the floor.

3. Remove the wheel stud nuts and the wheel and tire
from the hub and drum.

4. Clean all dirt from the hub and drum. Be sure that
the replacement wheel and tire are clean.

5. Position the wheel and tire on the hub and drum, and
install the wheel stud nuts. For proper balance, line
up the notch on the drum with the valve stem on the
wheel. Tighten the nuts enough to hold the wheel
firmly in place. Always tighten alternate nuts to draw
the wheel evenly against the hub and drum.

6. Lower the car to the floor, and torque the wheel stud
nuts to 55-85 lbs. ft. Snap the wheel cover into place
securely.

TIRE INSPECTION

Inspect the tire treads, and remove all stones, nails,
glass, or other objects that may be wedged in the tread
grooves. Check for holes or cuts that may permit air
leakage from the tire, and make the necessary repairs.
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Inspect the tire side walls for cuts, bruises and other
damage. If internal damage is suspected, remove the tire
from the wheel for further inspection and repair or
replacement.

Check the tire valve for air leaks, and replace the valve
if necessary. If the valve cap is missing, install a new cap.

TIRE REPLACEMENT

After the wheel and tire have been removed from the
car, the tire can be removed on a mounting machine. If
the tire irons are used to remove the tire, use the follow-
ing procedure:

1. Remove the valve core, and deflate the tire com-
pletely.

2. Loosen the tire beads with the tool shown in fig-
ure 1-1.

Fig. 1-1—Bead Loosening Tool—Typical—(60C-2801)

3. With the outside of the wheel down, insert two tire
irons about 8 inches apart between the tire bead and
the back side of the wheel rim. Use only tire irons
with rounded edges or irons designed for removing
tubeless tires.

4. Leave one tire iron in position, and pry the rest of

the bead over the rim with the other iron. Take

small “bites” around the tire with the iron to prevent
damaging the tire bead.

Stand the wheel and tire upright with the tire bead

in the drop center well at the bottom of the wheel.

Then, insert the tire iron between the bead and the

edge of the wheel rim and pry out the wheel.

6. Inspect the tire and wheel before mounting the tire.
Remove all dirt and old tire mounting compound.
Use emery cloth or fine steel wool to clean the rim.
Check the rim for dents and other uneven spots.
Inspect the wheel for loose rivets.

7. Apply tire mounting compound to both tire beads,
and then with the outside of the wheel down, pry
the beads over the wheel rim with two tire irons. Do
not use a hammer or mallet to force the beads over
the rim. A mounting machine can also be used to
mount the tire on the wheel.

8. Use a mounting band to force the beads against the
rim flanges to create the initial seal. See figure 1-2.

=

Fig. 1-2—Tubeless Tire Mounting Band—Typical—(60C-2802)

If a mounting band is not available, tie a tourniquet
of heavy cord around the circumference of the tire,
and tighten the cord with a tire iron.

9. Give the tire a few quick bursts of air to seat the
beads properly, and then inflate the tire to 40 pounds
pressure. Check to see that the bead positioning ribs
(outer rings near the side walls) are evenly visible
just above the rim flanges all the way around the
tire. If the ribs are not even, deflate the tire com-
pletely, and then inflate it again.

CAUTION: Exceeding 40 psi on initial inflation to
seat the tire beads may damage “hung-up” beads.
Also, the explosive force resulting from a broken bead
may result in serious injury to persons nearby.

10. When the ribs are properly positioned, deflate the
tire to the recommended pressure. Remove the tire
mounting band. Check for air leakage.

TUBELESS TIRE VALVE REPLACEMENT

1. Remove the tire from the wheel.
2. Remove the valve.

3. Inspect the valve hole in the rim for burrs and sharp
edges. File or rasp the edges of the hole smooth be-
fore installing a new tire valve.

4. Coat the new valve with mounting compound, and
position the valve. Use a rubber hammer or a valve
replacing tool to seat the valve firmly against the
inside of the rim. The valve must be installed straight.

5. Mount the tire on the wheel, and check the new valve
for air leakage.

FRONT WHEEL BEARINGS, CUPS AND SEALS
Front Wheel Bearing Adjustment

The front wheel bearings should be adjusted if the
wheel is loose on the spindle, or if the wheel does not
rotate freely.

1. Raise the car until the wheel and tire clear the floor.
Rotate the wheel and check freedom of rotation.
Drag will indicate brakes holding, bearing too tight,
or defective bearing.
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2. Pry off the wheel cover and remove the grease cap
from the hub. See figure 1-3.

INNER

BEARING GREASE
CUP RETAINER

OUTER BEARING CUP
ADJUSTING o 1gR

N BEARING |
CONE AND
GREASE ROLLER
CAP X
(D80S
WASHER ROLLER
NUT WHEEL ASSEMBLY
HUB BOLT HUB AND BRAKE
COTTER PIN DRUM ASSEMBLY

Fig. 1-3—Front Wheel, Bearings and Grease Retainer—(60C-2803)

3. Remove cotter pin from spindle. Rotate the front
wheel hub and drum assembly, torque the adjusting
nut from 11 to 14 pounds-foot. Back-off the adjusting
nut at least 14 turn (1 castellation), but not more
than 1 turn (2 castellations).

4. Loosen the adjusting nut just enough to line-up the
nearest slot in the nut with the cotter pin hole in the
spindle. Install a new cotter pin. Bend the ends of the
cotter pin away from the end of the spindle and back
over the flat side of the nut to prevent interference
with the radio static collector in the grease cap, if
the vehicle is so equipped.

5. Check the front wheel rotation. If the wheel rotates
properly, install the grease cap and the hub cap or
wheel cover. If the wheel is still loose, or it rotates
roughly or noisily, the bearing cones and rollers and
the cups are worn or dirty and should be cleaned
or replaced.

Front Wheel Bearing Replacement

If excessive play is encountered or the front wheel
rotates roughly or noisily and cannot be properly adjusted
to rotate freely without looseness, the bearing cones and
rollers and the cups should be inspected and, if necessary,
replaced. Refer to figure 1-3.

1. Raise the car until the wheel and tire clear the floor.
Remove the wheel and tire.

2. Back off the brake shoe adjusting screw so that the
shoes do not contact the brake drum.

3. Remove the grease cap from the hub.

4. Remove the cotter pin and adjusting nut from the
spindle, then remove the flat washer and the outer
bearing cone and roller.

5. Pull the hub and drum off the wheel spindle. Be
careful not to damage the grease retainer. Remove
the grease retainer with Tool 1175-AE. Remove the
inner bearing cone and roller from the hub.

6. Wipe the lubricant off the inner and outer bearing
cups, and inspect the cups for scratches, pits, exces-

sive wear, and other damage. If the cups are worn
or damaged, remove them with a drift. To prevent
damage to the hub and drum when driving out the
cone, place a block of wood under the hub portion
of the drum to absorb shock.

7. Clean the inner and outer bearing cones and rollers
with solvent, and dry them thoroughly. Do not spin
the bearings dry with compressed air.

8. Inspect the cones and rollers for wear or damage, and
replace them if necessary. The cones and rollers and
the bearing cups should be replaced as a unit if dam-
age to either is encountered.

9. Inspect the grease retainer, and replace it if it is
worn or damaged. If a new grease retainer is to be
installed, soak it in light engine oil for at least 30
minutes before installation.

10. Thoroughly clean the spindle and the inside of the
hub to remove all old lubricant.

11. Cover the spindle with a clean cloth, and brush all
loose dust and dirt from the brake asembly. To pre-
vent getting dirt on the spindle, carefully remove the
cloth from the spindle.

ARBOR PRESS

TOOL 1217-AA

ﬁumxi(v(

Fig. 1-4—Front Wheel Bearing Cup Installation—(60C-2804)

12. While supporting the hub, install the inner and outer
bearing cups in the hub with Tool 1217-AA. See
figure 1-4. Be sure to seat the cups properly in the hub.

13. Pack the bearing cones and rollers with wheel bearing
grease. A bearing packer is desirable for this oper-
ation. If a packer is not available, work as much
lubricant as possible between the rollers and cages.
Lubricate the cone surfaces with grease.

14. Place the inner bearing cone and roller in the inner
cup, and install the grease retainer with the reverse

5
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end of Tool 1217-AA. See figure 1-4. Be sure that the
retainer is properly seated.

15. Install the hub and drum on the wheel spindle. Keep
the hub centered on the spindle to prevent damage
to the grease retainer or the spindle threads.

16. After installing the outer bearing cone and roller and
the flat washer on the spindle, install the adjusting
nut.

17. Install wheel. Adjust the wheel bearings, and install
a new cotter pin. Bend the ends of the cotter pin
away from the end of the spindle and back over the
flat side of the nut to prevent interference with the
radio static collector in the grease cap.

18. Install the grease cap and the wheel cover. Lower
the car.

TROUBLE SHOOTING

Tire Wear

Several symptoms which appear to be caused by wheel
and tire troubles are also common to suspension and steer-
ing troubles. For this reason, be sure that the wheels,
hubs, bearings, or tires are causing the trouble before
adjusting, repairing, or replacing any of these parts.

Much abnormal tire wear is caused by poor driving
habits and abnormal road conditions as well as by defec-
tive or poorly adjusted parts. High-speed driving, fast
acceleration and braking, sharp turns at excessive speeds,
and similar types of driving will cause tires to wear more
rapidly than normal. High temperatures, rough or abra-
sive road surfaces, steep hills and grades, and tire over-
loading are also important factors in damaging tires and
reducing tire life.

Worn or Damaged Front Wheel Bearings

When the front wheel bearings are excessively worn or
damaged, check the bearing cups for proper installation
before removing them for replacement. If a cup is improp-
erly seated in the hub, inspect the hub for burrs, rough
spots, or other irregular surfaces that would prevent seat-
ing the cup properly.

Bearing damage is often caused by lack of lubrication
or improper adjustment. When installing bearing cups
or cones and rollers, make sure that the specified lubri-
cant is properly used. Adjust the bearings after installa-
tion, and make sure that a cotter pin is installed.

Tire Pressure

Figure 1-5 shows the relationship of tire mileage to
inflation and indicates the importance of proper inflation
for maximum tire life expectancy. Pressure of all tires, in-
cluding the spare, should be checked frequently. Inflate
(only when cool) to the recommended tire pressure.
Proper inflation in terms of tread contact is illustrated
in figure 1-6.

Underinflation increases the percentage of deflection of
the tire and causes the tread in the shoulder area to wipe
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Fig. 1-5—Tire Mileage vs. Inflation—(8L-2810)

and scuff on the road. Added strain is placed on the cord
body of the tire, thus increasing the chances for bruising
and cord damage.

Excessive heat caused by underinflation will result in
ply separation and possible tread separation as well.
Abnormal flexing of the tire due to overload and under-
inflation may cause flex breaks in the sidewall or shoulder
regions of the tire. The tire becomes hot when it flexes
beyond normal; the action being much the same as bend-
ing a piece of wire back and forth a few times beyond
normal, thus heating and breaking the wire. When a tire
flexes beyond normal it becomes heated, weakening and
breaking the cords. The chafed appearance of the cords
around the inside of the tire indicates occurrence of a flex
break.

Overinflation reduces deflection causing the tire to ride
on its crown. It reduces tire life in the following ways:

1. Rapid center tread wear.

2. Tendency toward impact breaks.

3. Excessive strain on tire rim and beads.

4. Abnormal tire growth, tread cracking and separation.

UNDER -
INFLATION

PROPER OVER-

INFLATION INFLATION

TREAD CONTACT
WITH ROAD

TREAD CONTACT
WITH ROAD

TREAD CONTACT
WITH ROAD

Fig. 1-6—Tread Contact—(60C-2805)
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5. Reduced traction and resistance to skidding.
Overinflation stretches the cord body of the tire to a
point where it cannot absorb normal road shocks, resulting
in cord breaks. Blow-outs may result from injuries of this
nature.
To prevent failures due to improper inflation, make
sure of the following:
1. Tires are inflated to the recommended pressure.
Check frequently and inflate only when tires are cool.
2. Valve cores are checked periodically and defective
valve cores are replaced with new ones.
Valve caps are screwed on finger-tight.
4. If air pressures show a decided drop, check for slow
leaks and repair immediately.
5. It is normal for tires to “build up” air pressure after
being run, particularly in hot weather. Do not reduce
or “bleed” this pressure. “Bleeding” of tires causes a
dangerous increase in running temperature and upon
cooling, the tires will be underinflated.

bt

Irregular Tire Wear

Tires do not wear equally in the different wheel posi-
tions on the car even when the front end adjustments are
within specifications. The average tire wear varies in
different wheel positions and regular tire rotation will
equalize wear. This adds to tire mileage and increased car
performance.

An unbalanced condition of the front wheel assembly or
improper alignment does not have to be visible to the eye
before its effects begin to damage tires or mechanical parts
of the car. Some types of mechanical irregularities and
unbalance in wheels may be diagnosed by examining
tread wear. A single spot or a series of cuppings around
the circumference of the tire may be caused by mechanical
irregularities such as underinflation or an unbalanced
wheel.

Excessive toe-in or toe-out of front wheels will cause a
small feather edge of rubber on the tread design. This
condition can be corrected by toe-in adjustment of the
wheels.

Mechanical irregularities, such as worn or loose bear-
ings, worn bushings, bent parts, loose steering connections
or incorrect camber and caster adjustments will cause
excessive and irregular tire wear. Excessive camber
causes slippage between the center and side sections of
the tire and is the most common cause of side wear.

Maximum tire life and service can be obtained only
when recommended air pressures are maintained, wheel
balance and alignment are correct, mechanical parts of the
front wheel and front suspension are within specifications,
brakes are properly adjusted, and the tires rotated at
regular intervals.

To prolong tire life and equalize wear on all tires,
rotate the tires around the car by changing wheel posi-
tions (without demounting tires) every 6,000 miles. Sev-
eral methods of tire rotation have been published, the
method illustrated in figure 1-7, however, is preferred.

| =2«

Fig. 1-7—Tire Cross-Switching Diagram—(60C-2806)

TROUBLE SHOOTING

Accurate diagnosis of the cause of trouble which shows
up in the form of tire wear will probably involve inspec-
tion of the front suspension and the steering system. For
this reason, trouble shooting data regarding wheels and
tires is covered in the Trouble Shooting Charts in Sec-
tions 3 and 5, Front Suspension and Steering, respectively.

The information in this Section dealing with Tire
Pressure, Irregular Tire Wear, and Wheel Balancing is
also pertinent to the diagnosing and servicing of tire
problems.

SPECIFICATIONS

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

Wheels:

Type . . Steel Disc, Drop Center Rim
Size:
Diameter ... .. . .. .. .. ... ... 13
Rim Width . .. . . . .45
Mounting Provisions . 4 Stud Bolts
Bolt Circle Diameter . .. ... . ... .. . ... . .. .. 45

Tires:

Type .. ... ... ... Low Pressure, Tubeless
Number of Ply (Standard) ... .. ... ... . .. . . . 4
Inflation Pressure (P.S.1.) Front Rear
Passenger Car ... ... .. .. .. ... .. ... .. 24 24
Station Wagon (No Load) .. . .. . 22 26
Station Wagon (With Load) . ... . .. . .. 22 30
Size ... ..6.50 x 13

TORQUE VALUES
Wheel Nuts ... ... ... .. ... ... . .. .. 5585 lbs. ft.
SPECIAL TOOLS
TOOL NO. DESCRIPTION
1175-AE . . ... .Remover—Grease Retainer

1217-AA Replacer—.Fr.ont Hub Bearings and Grease Seal

7
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Fig. 2-1—Fron! and Rear Brakes—{40C-2001)

GENERAL DESCRIPTION

Single-anchor, internal-expanding hydraulic brakes are
used on all models. The sclf-energizing primary and
secondary brake shoes with duo-serve action operate
against the inside surfaces of cast-iron brake drums. See
figure 2-1.

An independent manually operated parking brake
operates the rear wheel brake shoes through 8 mechanical
cable linkage.

Each brake assembly incorporates a front (primary)
shoe and a rear (sccomdary) shoe which are mounted on
the backing plate. An adjusting screw at the bottom of
the brake assembly provides a link hetween both shoes
and permits shoe adjustment to compensate for lining
wear. The anchor pins are fixed and non-adjustable. See
figure 2-1.

PERIODIC MAINTENANCE

The fluid level in the brake master evlinder should
be checked when chassis lubrication is performed. Tf this
level is lower than L inch from the top of the cylinder
opening, fill with recommended heavy-duty brake fluid to
the specified level,

An inspection of the linings and drums should be
performed at 10,000 mile intervals. When making this
inspeclion, use care to insure thal oil or grease does not
touch the drum or lining,

If the linings are worn to within 1/32 inch of the top
uf the rivets, reline or replace the brake shoes

Generally, remaoval of one front wheel and drum from a
car for inspection purposes is sufficient to indicate the
amount of wear of all linings.

ADJUSTMENTS — ON THE CAR
Hydraulic System Bleading

When any part of the hydraulic system has been open
to the atmosphere or disconnected for repair or replace.
ment, air may get into the lines and cause lack of brake
application or spongy pedal action. Bleed the hydraulic
system after il has been properly connected to be sure
that all air is expelled from the brake eylinders and lines.

The hydraulic system can be bled manually or with
pressure bleeding eguipment.

MANUAL BLEEDING

Bleed the longest lines first, Keep the master eylinder
reservoir filled with new heavy-duty brake fluid during
the bleeding operation.

Never use hrake fluid which has been drained from
the hydraulic system.

l. Clean a rubber drain tube and altach it to the bleeder
ecrew at one of the brake cylinders. The end of the
tube should fit snugly around the bleeder serew.

2. Bubmerge the free end of the tube in a container
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partially filled with clean brake fluid, and loosen the
bleeder screw,

3. Push the brake pedal down slowly by hand, allow-
ing il to relurn slowly tn the fully-released position.
Repeat this operalion until air bubbles cease Lo
appear at the submerged end of the tube.

4. When the fMuid is completely free of air bubbles,
close the bleeder screw and remove the drain tube.

5. Repeal this procedure at each brake evlinder. Refill
the master evlinder reservoir after each bruke evlin-
der is hled and when the bleeding operation is com-
pleted, The Nuid level should be within 14 inch of
the top of the reservair.

PRESSURE BLEEDING

Bleed ithe longest lines first Never use brake fuid
which has been drained from the hydraulic system,

The bleeder tank should contain enough heavy-duty
hrake fluid to complete the bleeding operation, and it
should be charged with 10-30 pounds of air pressure,

1. Clean all dirt from arvund the filler opening on the
top of the master evlinder reservoir. Using Adapter
Cap, Tool 2162, attach the bleeder tank hose to the
adapter cap.

2. ('lean & rubber drain tube and attach it to the bleeder
sorew at one of the brake eylinders. The end of the
tube should it snugly around the bleeder screw.

3. Submerge the free end of the lubs in a container
partinlly filled with clean brake fluid,

1, Open the valve on the blesder tank to admit pres-
surizged brake Muid to the master cvlinder reservoir,

h. Loosen the bleeder screw. When air bubbles cense
to appear in the fluid at the submerged end of the
drain lube, close the bleeder screw and remove Lhe
tube
Repeal this procedure at each brake evlinder.
When Lhe blesding operation is completed, close the
bleeder tank valve and remove the tank hose and
Taool 2162 from the filler opening. The master cylin-
der reservoir should contain enough fluid 1o hring the
level within ' inch from the top of the reservoir. In-
stall the gasket and filler cap.

iR

Hydraulic Brake Adjustment

The brakes should be adjusted when lining wear has
reduced the bruke pedal reserve to less than one-hall of
the total travel to the floor.

PRELIMINARY INSPECTION

1. Raise all four wheels. Remove one of the front brake
drums, and inspect the drum and the linings. Do not
let oil or grease touch the drum or the linings. If the
linings are wormn to within 1/32 inch of the rivet
heads, replace or reline both sets | primary and sec-
ondary | on the front or rear wheels. Under no circum-
stanees replace one lining only, or one wheel set. Both
front wheel sets or both rear wheel sels should he
reploced whenever a respective lining or shoe is worn

or damaged. 1f the drum braking surface is exces-
sively scored, refinish it. The condition of the
remaining front linings is usually about the same as
that of the onc inspected. The rear brake linings may
also need replacing at the same Lime.

2. Check the fluid level in the master cylinder reservoir.
If necessary, add enough heavy-duty brake fluid to
bring the level to within 1§ inch of the top of the
reservoir,

3. With the parking brakes in the fully released posi-
tion, check the brake cables. The cable adjusiment
should be just Light enough to remove the slack. Ex-
cessive tightening may pull the brake shoes off their
anchors. Hefer to “Parking Brake Adjustment” in
this seclion of the manual,

4. Check the torque on the front anchor pin bolts. The
holts should be torqued (o 80-100 Ibs, [t

BRAKE SHOE ADJUSTMENT

The brake should be adjusted when the drums are at
normal room temperature. If the shoes are adjusted when
the drums are hot, dragging brakes may result when the
drums cool,

1. Raise the car until the wheels clear the floor.

2. Remove Lhe adjusting hole eover from the bottom
of the brake carrier plate and turn the adjusting
serew with Tool 2008 until a elight drag on the
wheel is noted. (The adjusling screw has a right-

hand thread.) Sec figure 2.2,
=] i

Fig. 2-2—Typical Broke Shos Adjustment—{&0C-2002)

3. Back off the adjustment just enough to allow the
wheel to rotate freely. If it fails to rolate freely, tap
the carrier plate lightly with a rubber mallet; this
should seat the brake assembly properly. If a drag is
still evident, the wheel and drum should he removed
and the dust blown off the brake shoes and carrier
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plate. Apply a very light coating of high temperature
lubricant to the brake shoe-to-plate contact points.
Be very careful that the lubricant does not touch the
linings. Install the wheel and drum, and adjust the
brake again. Install the adjusting hole cover.

Adjust the remaining brakes.

If necessary, adjust the parking brake cables. Refer
to “Parking Brake Adjustment” for proper adjust-
ment procedures.

When all brake shoes have been adjusted, check the
operation of the brakes.

Parking Brake Adjustment

The rear brake shoes should be adjusted prior to
adjusting the parking brake linkage. In most cases, the
rear brake shoe adjustment will also provide satisfactory
parking brake action.

Check the parking brake cables when the hydraulic
brakes and parking brakes are fully released. If the cables
are loose, adjust them as follows:

1.

2.

3.

4.

5.

Pull the parking brake handle upward until the
ratchet bar sets at the third notch. Raise the car.
Refer to figure 2-3. Loosen the locknut located on the
front of the equalizer rod; then, turn the nut located
on the rear of the equalizer rod forward against the
cable equalizer until the cable system prevents for-
ward rotation of the rear wheels.

When the cables are properly adjusted, tighten the
nut on the front of the equalizer rod.

Release the parking brake handle and check the oper-
ation of the parking brake.

Lower the car.

PARKING BRAKE LINKAGE

Parking Brake Handle Assembly
REMOVAL

1.

2.

Refer to figure 2-3. Remove the two screws that hold
the handle bracket on the instrument panel.
Remove the two nuts and lock washers that secure
the control to the dash panel.

Remove the clevis pin that secures the pulley to the
control handle assembly.

Disengage the locking rod and remove the ball on
the cable from the slot in the control assembly.

INSTALLATION

1.

2.

Disengage the locking rod and connect the ball end
of the cable to the slot on the control assembly.
Assemble the pulley to the control handle with the
clevis pin.

Position the assembly against the dash panel and
instrument panel. Secure the assembly to the instru-
ment panel with the two screws. Torque the screws
to 8-14 lbs. ft.

From the engine compartment side, install the two
lock washers and the retaining nuts on the studs
on the control assembly. Secure control assembly to
the dash panel and torque the bolt to 15-19 lbs. ft.

Parking Brake Equalizer to Handle Cable

REMOVAL

1. Refer to figure 2-3. Remove the two screws that
retain the cable clamp to the dash panel.

2. Remove the parking brake handle assembly.

3. Disengage the locking rod and remove the ball on
the cable from the slot in the control assembly.

4. Push the cable down through the hole in the dash
panel.

5. From the underside of the car, remove the cable
and housing from the holes in the left front side
member.

6. Remove the horseshoe-type clip and remove the
cable from the hole in the frame crossmember.

7. Loosen the adjusting nut on the equalizer bar and

remove the cable.

INSTALLATION

N

Attach the rear of the cable to the equalizer lever.
Thread the forward end of the cable and housing
through the two holes in the left front side member.
Insert the cable and housing through the hole in the
dash panel.

Disengage the locking rod and connect the ball end
of the cable to the slot in the control assembly.
Install the two screws that retain the cable clamp
to the dash panel and tighten them.

Install the parking brake handle.

Adjust the parking brake equalizer so that the cables
are tight, but the brakes are not dragging.

Parking Brake Equalizer to Rear Wheel Cable

REMOVAL

1. Refer to figure 2-3. Disconnect the parking brake
equalizer rod from the equalizer lever.

2. Remove the cables from the cable guide brackets on
the floor pan.

3. Remove the parking brake cable and housing from
the clamp-type brackets.

4. Back off the adjustment on the rear brake shoes.

5. Remove both rear hub caps, wheel and tire assem-
blies, and the rear brake drums.

6. Disconnect the parking brake housings from the
carrier plates.

7. Disconnect the parking brake cable from the brake
shoe lever, and remove the cable and housing from
the car.

8. Remove the cable equalizer and the equalizer rod

from the parking brake cable.

INSTALLATION

1.

2.

Install the cable equalizer and the equalizer rod on
the cable.

Install the ends of the cable through the holes in

the carrier plates and connect them to the brake shoe
levers.

11
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3. Install the rear drums, wheel and tire assemblies,

and hub caps.

4. Install the cable and housing in the clamp-type
brackets.

5. Install the cable in the guide brackets on the floor
pan.

6. Attach the parking brake equalizer rod to the
equalizer lever.

7. Adjust the rear brake shoes, and then adjust the
equalizer rod to remove the slack from the cable.

HYDRAULIC LINE REPLACEMENT

Refer to figure 2-3. Steel tubing is used throughout the
brake system with exception of the flexible hoses at the
front wheels and at the rear axle housing brake connector.
Copper tubing should not be used in a hydraulic brake
system,

If a brake line becomes damaged, the entire section
should be replaced with tubing of the same size, shape,
and length. When shaping brake tubing to fit the frame
or rear axle contours, be careful not to kink or crack the
line. Bleed the entire system after any line replacement.

The brake tubing should be double flared, following
manufacturer’s recommendations, to provide a leakproof
connection, and it should be cleaned with denatured
alcohol.

A flexible brake hose should be replaced if it shows
any signs of deterioration.

When installing a new front brake hose, position the
hose so it does not rub against the chassis. The rear
brake hose should be positioned so as not to contact the
tail pipe. Bleed the entire system after any hose replace-
ment.

BRAKE PEDAL (WITH COMET DRIVE TRANSMISSION)
—~REMOVAL AND INSTALLATION
Removal

1. Disconnect the brake pedal return spring at the brake
pedal bracket. See figure 2-4.

2. Remove the master cylinder push rod to brake pedal
arm retaining nut, eccentric bolt, and the two nylon
bushings.

3. Remove the retaining clip from the end of the brake
pedal shaft, and remove the spring washer and
nylon bushings.

4. Remove the brake pedal shaft. Remove the shaft

bushings and remove the pedal.

Remove the brake pedal spring insulator and spring.

6. Remove the brake pedal pad and the pedal stop.

a

Installation

1. Install the brake pedal pad and the stop on the pedal
assembly.

2. Install the brake pedal spring and spring insulator.

3. Apply a coating of lubriplate to the two bushings and
install in the brake pedal. Position the brake arm

12
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Fig. 2-4—Brake Pedal and Related Parts—Comet Drive
Transmission—(60C-2004)

with the spring and spring insulator to the support
brace.
4. Install the brake pedal shaft and nylon bushing.
5. Install the nylon bushing, spring washer, and the
retaining clip on the pedal shaft. See figure 2-4.
Connect the brake pedal return spring at the bracket.
Install the push rod eccentric bolt, bushings, and
the retaining nut. Adjust the brake pedal free travel
to obtain 5/16 to 7/16 inch play. Tighten the retain-
ing nut.

No

BRAKE PEDAL (STANDARD TRANSMISSION)—
REMOVAL AND INSTALLATION
Removal

1. Refer to figure 2-5. Back-off the clutch pedal over-
center spring adjusting nut and disconnect the equali-
zer rod. Remove the clutch pedal stop, and the over-
center spring bracket from the support bracket.

2. Remove the overcenter adjusting nut and bolt. Re-
move the push rod eccentric bolt and washers.

3. Remove the clip from the clutch and brake pedal
shaft and remove the clutch pedal, brake pedal,
return spring, insulator, and bushings.

Installation

1. Apply a coating of lubriplate to the bushings and
install them in the brake pedal. Position the brake
pedal arm with the spring and insulator against the
support brace. Insert the bushing.

2. Install the bushing on the clutch pedal shaft. Insert
the clutch pedal shaft through the brake pedal sup-
port bracket and brake pedal. Then, install the
bushing, spring washer and retaining clip.
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Fig. 2-5—Broke Pedal and Reloted Parts—Standard
Tronsmission—{&0C-2005)

3. Connect the brake pedal relurn spring at the bracket,
Connect the clutch pedal rod to the cluich pedal.
Lubricate the fronl end of clutch pedal, assist spring
with lubricant silicone. Install the assist spring and
adjust Lhe free travel. Refer to “Clutch Pedal Adjust-
ment” in Section 7 “Transmissions and Clutch”
for proper adjustment procadures

4. Install the master cvlinder push rod eccentric boll,
hushings, and retaining nut, Adjust brake pedal free
travel to obtain 5/16 to 7/16 inch play.

3. Connect the clutch link to the release lever. Adjust
the assist spring retainer nut to specifications.

MASTER CYLINDER
Removal

1. Disconnect the rubber bool from the push rod end of
the master cylinder.

2. Dhisconnect the brake lines fram the brake fitting and
disconnect the stoplight wires. See figure 2-6.

3. Remove the masier cvlinder retaining bolts and re-
move the cyvlinder from the push rod, and engine
compartment.

Disassembly

L. Clean the oulside of the eylinder, and remove the
filler cap and gasket. Pour out any remaining fluid,

2. Remove the stop light switch and bruke line fitting.
Sew figure 2-T.

3. Remove the snap ring {rom the push rod end of the
cylinder.

4. Remwove the pislon, cup, spring, valve assembly, and
valve seat.

FILLER CAP

2
,}Q

Fig. 2-6—Broke Maoster Cylindor—Installed—[60C-2006)

Inspection and Repair

1. Clean all parts in clean denatured alcohol and inspect
the partz for wear or damage, replacing them as
required. When using a master cylinder repair kil,
install all of the parts supplied.

2. Check all openings to be sure they are open and free
from [oreign matter,

3. Check the spring valve at the forward end of the
piston, Tf the spring is loose or has moved so thal the
piston paris are open, replace the piston.

4. Inspect the cylinder bore for score marks or rust. If
either condition is presenl, the cvlinder should be

STOP LIGHT
SWITCH

- ﬁUMPER
PISTON
M SHAP
RING
4o “-aspmns
BOLT J’ i‘)_
WASHER — VALVE S5SEAT

Fig. 2-7—Broke Master Cylindor—Disassembled—{60C-2007)
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honed. When honing, do not remove more than 0.003
inch as oversize parts are not available.

5. Remove any burrs or loose metal that may have
resulted from honing. Then, clean the cylinder with
denatured alochol.

Assembly

1. Before assembly, dip all parts excepf the cylinder
body in clean heavy-duty brake fluid.

2. Install the brake fitting on the forward end of the
cylinder. See figure 2-6.

3. Screw the stop light switch into the cylinder and
tighten it securely.

4. Insert the valve seat, valve and spring assembly, cup,
and piston into the cylinder bore.

5. Compress the valve spring and install the snap ring.

Installation

1. With the rubber boot on the push rod, insert the
rod into the piston and position the cylinder against
the dash panel. Attach the boot to the master cylinder.
Install and torque the mounting bolts to 12-18 1bs.-ft.

Screw the brake lines into the master cylinder fitting,
finger tight.

4. Fill the cylinder reservoir to within 14 inch of the
top with heavy-duty brake fluid. Install the gasket
and cap.

5. Bleed the master cylinder to force out any air that
may be trapped within the reservoir. Tighten the
line fittings.

6. Bleed the hydraulic system at each wheel cylinder
as outlined in “Hydraulic System Bleeding.”

7. Remove the filler cap and fill the reservoir to the
level specified. Install the gasket and cap, then wipe
off any fluid from the cylinder.

8. Connect the wires to the stop light switch.

BRAKE DRUMS
Front Brake Drum Removal

1. Raise the car so that the wheel is clear of the floor.
2. Back-off the brake shoe adjustment.

3. Remove the hub cap, wheel, and bearing dust cap.
Remove the cotter pin, nut and washer.

4. Pull the brake drum approximately 2 inches outward
and push it back into position. Remove the wheel
bearing and washer. Carefully remove the hub and
drum with its inner cup, roller assembly and re-
tainer. Use care to prevent damaging grease seal lip
on the spindle threads.

14

Front Brake Drum Installation

1. Brush all dust from the carrier plate, interior and
exterior of the brake drum, and the linings. Blow
dust away with an air hose. Make sure that the
grease on the spindle is clean and the bearings are
adequately greased.

2. Place the brake drum over the spindle and into
position. With the smaller diameter of the wheel
bearing pointing inward, place the bearing over the
spindle and push into position, followed by the
washer and retaining nut.

3. While rotating the wheel, torque the retaining nut to
11 to 14 lbs. ft. until a slight drag is noted. Back off
the nut at least one serration, but less than two, and
install the cotter pin. Install the dust cap, wheel, and
hub cap.

4. Adjust the brake as described in this section.

Rear Brake Drum Removal

1. Raise the car so that the wheel is clear of the floor.
Back-off the brake shoe adjustment.

2. Remove the hub cap and wheel. Remove the two
Tinnerman nuts and pull off the brake drum.

Rear Brake Drum Installation

1. Brush all dust from the carrier plate, interior and
exterior of brake drum, and linings. Blow dust away
with an air hose. Place the drum over the brake as-
sembly and into position. Install the two Tinnerman
nuts and tighten securely.

2. Install the wheel and hub cap and adjust the brake
as outlined in this section.

Brake Drum Inspection and Refinishing

If erratic brake action was encountered when the brakes
were road tested, check for a scored or out-of-round
condition. The brake drum must not exceed a total indi-
cator reading of 0.005 inch from round. Use an arbor and
dial indicator gauge or equivalent for making the check.
There are various commercial devices available for restor-
ing roundness, most of which are equipped with neces-
sary gauges and cutting tools.

Minor scores on a brake drum can be removed with a
fine sand paper. A badly scored or out-of-round drum
should be “turned-down.” The specified drum inside
diameter is 9.000 inches. The maximum allowable boring
limit diameter is 9.060 inches. If the inside diameter of
the machined drum is less than 0.030 inch oversize, stand-
ard linings may be installed.

Inspect the brake linings. Linings that are worn to
within 1/32 inch of the rivet head or have been saturated
with grease or oil should be replaced. Worn linings can
score the brake drum. Inspect brake shoes for distortion,
cracks, or looseness. If this condition exists, the shoe
should be discarded. Refer to “Brake Shoes and Linings”
for proper replacement procedures.



BRAKE SYSTEM

2-8

BRAKE SHOES AND LININGS

Removal

1.

Remove the hub cap, wheel and tire; then, remove
the drum. Refler o “Brake Drums™ for the proper
removil procedure,

Fig. 2-B—Retrocting Spring Removal-{&0C-2010)

Disconnect the brake shoe retracting springs and
hald down springs, See figures 2-8 and 2-9,

Un the rear brakes, remove the parking brake lever
link and spring, Using a ' inch punch, press inward
on the respective brake shoe relainer spring and un-
hook it from the retainer located at rear of the
carrier plale. Separale the brake shoes from the
carrier plate. Ido not press the brake pedal down
wilh the bhrake drums removed.

Remove the adjusting screw assembly and lower the
spring; lhen, separate the hrake shoes.

Install a clamp, Tool LM-119, over the ends of each
brake eylinder. See figure 2-10.

Cleaning and Inspection

i

Wash all the parte except the brake shoes in o
cleaning fluid and dry with compressed air,

Brush all dust from the carrier plates and inlerior
of the brake drums.

Inspect the brake shoes [or distoriion, eracks, or
loosenesa. If anv of these condifions exigt, the shoe
should be discarded. Do notl repair a defective brake
shoe. Brake linings thal are wom to within 1/32
inch of the rivel head or have been saturated with
grease or oil should be replaced. Worn linings can
seore the brake drum. Under no circumsiunces, re-
place one lining only, or one wheel set (primary
und secondury). Both front wheel sets or both rear

wheel sets should be replaced, whenever a respec-
tive lining or shoe is worn or damaged.

Inspect remaining hrake parts and replace any that
are worn or damaged.

Inspect the brake drums and, if necessary, refinish
as outlined in this section.

Lining Replacement

X,

[

Rumove the old brake lining. Wash the brake shoes
thoroughly mInm a clean solvent, Remove all burrs or
rough spots from the shoe.

Check the inside diameter of the bruke drum. Tf the
drum iz less than 0.030 inch oversize, a standard
lining may be installed.

Position the nmew lining on the shoe. Insert and
secure the rivets at the center holes. Install the
remaining rivets. Install all parts supplied in the kit
Replacement linings are ground and no [urther
grinding is required.

Check the clearance between the lining and shoe.
The lining must seat tightly against the shoe with
not more than 0,005 inch clearance between any
two rivets.

Installation

&n

Apply a very light coating of high temperature lubri-
cant to the brake shoe-lo-carrier plate contact points
and on Lhe threaded portion of the adjusting screw.
Be very careful that the lubricant does nol touch the
linings. Screw the adjusting screw into the nut.

Position the brake shoes so that the secondary shoe
will be al the rear when placed in its proper posilion
against the carrier plate, See figure 2-9,

Insert the brake adjusting screw between the lower
ends of the brake shoes so Lthal the slar wheel will
be directly opposite the carvier plate adjusting hole.
Install the spring at the lower ond of the shoes. He-
move the brake evlinder clamp.

Place the shoe assemblics in position in the hrake
cyvlinder and against the carrier plate with the upper
end of the shoes in line with the anchor pine. With
the use of a V4-inch punch secure the assemhbly with
the relainer springs and refainers. On the rear brakes,
install the parking hrake lever, link, and spring
wilh the shoe assembly,

Place the anchor pin plate over the anchor pin. In-
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Fig. 2-9—Front and Rear Brakes—Disassembled—(60C-2009)
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stall the primary shoe retracting spring, followed
by the sccondary shoe retracting spring. See figure
2-11.

Wipe any dust off the fromt wheel spindle. Apply a
coating of wheel bearing grease to the spindle,

Install the drum; then, install the wheel and tire, and
the hubeap. Bleed and adjusl the brakes as outlined
in this section,

BRAKE CYLINDER

Removal

1.

With the wheel in a rased position, remove the
wheel and then the drom.

Fig. 2-10—Wheel Cylinder Clamp Installation—Typical—
[&1-CM-2002)

TOOL 2086-1

Fig. 2-11—Retracting Spring Installotion—({60C-2011)

b

Remave the brake shoe assembly [ollowing the steps
previously outlined in this section.

Place a clamp, Tonl I.M-119, over the ends of the
brake cylinder. Refer to figure 2-10.

. On a front cylinder, disconnect the brake hose at

the line on the member. Then on the front or rear,
disconnect the brake line or hose from the back side
of the cylinder,

Remove the two cylinder retaining screws at the

BOOT cCuUP CYLINDER , wge=——BLEEDER SCREW
| RETURMN SPRING BOOT

00D o6

FISTOM
FROMT BRAKE CYLINDER
PISTON BLEEDER scnww PISTON BOOT
], e Yo
' : vey 0\
! cup
BEOOT CYLINDER -3 RETURN SFRING

REAR BRAKE CYLINDER

Fig. 2-12—Front ond Reor Broke Cylinders—(80C-2012)

back side of the carrier plate, and remove the eyl-
inder. The eylinder does not have to he removed from
the carrier plate for disassembly, inspection, or over-
haul. However. if the inspection reveals severe scor-
ing or damage. the evlinder must be removed for
replacement.

Disassambly

Refer to fipure 2-12. Remove the rubber boots. Re-
move the pistons, cups, and return spring from the
cylinder bore.

Remove the bleeder screw,

Inspection

L.

Wash all parts in clean denatured aleohol and dry
them with compressed air.

Check all internal parts for excessive wear or dam-
age. Il any internal part requires replacing, all shounld
be replaced. Always make certain the cylinder cups
have not deteriorated or swelled.

Inspect the cylinder bore for soore marks or rust
If ecither condition is8 present, the cylinder must be
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honed. However, the cylinder should not be honed
more than 0.003 inch beyond its original diameter.

4. Check to be sure the bleeder hole is open.
Assembly
1. Refer to figure 2-12. Apply a coating of heavy-duty
brake fluid to all internal parts.
2. Screw the bleeder screw into the cylinder and tighten
securely.
3. Insert the return spring, cups, pistons, boots, in their

respective positions in the cylinder bore. Make cer-
tain the boots are properly installed over the piston
contact button.

Brake Cylinder Installation

1.

hd

Place the brake cylinder into position against the
carrier plate and secure it with two screws and lock
washers.

Remove the brake cylinder clamp.

Install the brake shoes on the carrier plate.

Using a new gasket, connect the hose to the front
brake cylinder, then connect the hose to the line
located on the member.

Connect the rear brake line to the rear brake cyl-
inder.

Install the brake drum, then install the wheel as
outlined previously in this section of the manual.

Bleed and adjust brakes as previously outlined in
this section of the manual.

BRAKE CARRIER PLATE REPLACEMENT

1.

Remove the hub cap and wheel; then, remove the
brake drum as previously outlined in this section of
the manual. Disconnect the brake line from the brake
cylinder.

Remove the brake shoe, brake cylinder, and plate
assembly.

If the rear carrier plate is being replaced, disconnect
the parking brake cable at the brake shoe. Remove
four nuts at the rear wheel bearing retainer. Remove
the rear axle shaft and carrier plate.

If the front carrier plate is being replaced, remove
the four bolts securing the plate to the front spindle.
Place the new carrier plate into position and reas-

semble the components by reversing the sequence
outlined for removal.

TROUBLE SHOOTING GUIDE

Dragging Brakes (All Wheels)

1.

Brake shoes improperly adjusted.

©® =N o ook WD

Brake pedal linkage sticking.

Excessive hydraulic seal friction.

Improperly adjusted master cylinder push rod.
Restrictive master cylinder hydraulic line.
Dirty brake fluid.

Faulty master cylinder.

Lack of lubricant on backing plates.

Dragging Brakes (One Wheel)

LA S

Restriction in hydraulic lines or dirty brake fluid.
Sprung brake shoes binding on backing plate.
Weak shoe retractor spring.

Wheel bearing worn or out of adjustment.

Drum out-of-round.

Brake shoes improperly adjusted.

Faulty brake cylinder.

Noisy or Grabbing Brakes

S A

Grease, brake fluid or dirt on linings.

Scored drums.

Loose backing plate.

Drums out-of-round.

Distorted or improperly adjusted brake shoes.
Linings glazed or worn.

Faulty brake cylinder.

Brakes Pull to One Side

ol

10.

© ® 3o gk

Linings saturated with oil or grease.
Drums out-of-round.

Incorrect brake shoe adjustment at one or more
wheels.

Restriction in hydraulic line to opposite side.
Drum scored.

Improper tire pressure or worn tread.
Improperly adjusted or worn wheel bearing.
Weak retracting springs.

Linings glazed or worn.

Faulty brake cylinder.
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One Whee! Locks

AN

Defective lining.

Loose backing plate.

Distorted or improperly adjusted brake shoes.
Oil, grease or brake fluid on lining.

Faulty brake cylinder.

Soft Pedal — Brakes Ineffective

1. Air in hydraulic system.

2. Brake shoes improperly adjusted.
3.
4

Master cylinder seals defective.

. Fluid leakage or insufficient fluid.

Hard Pedal — Brakes Ineffective

e N T B i o

Lining glazed or worn.

Mechanical resistance at pedal or shoes.
Brake pedal linkage sticking or damaged.
Grease or brake fluid on linings.

Brake line restricted.

Distorted or improperly adjusted brake shoes.

Improper lining installed.

Pedal Goes to Floor (Or Almost to Floor)

S A A T

Air in hydraulic system.

Fluid leakage.

Fluid low in reservoir.

Cracked drum.

Hydraulic piston seal leak.

Damaged linkage.

Distorted or improperly adjusted brake shoe.
Linings glazed or worn.

Faulty master cylinder.

Brake Chatter

1.
2.

Loose linings.

Loose backing plate or shoe support.

Front system is loose.
Lining is greasy, glazed or worn.

Poor lining to drum contact.

S ook e

Drum out-of-round.

Shoes Click After Release

1. “Threads” left by drum turning tool pulls shoes
sideways.

Shoes bind on backing plate.
Retracting spring binding.

Brakes require adjustment.

Uk W N

Brake shoe retainer spring is weak or damaged.

SPECIFICATIONS

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

Brake Type . O ... . Duo-Servo

Brake Fluid — Type ....SAE Heavy Duty (MK-19542)

L4 Inch From Top of
Master Cylinder

Fluid Capacity —
(Add as Required)

Brake Lining Width:

Front — All Models . 225

Rear — Models 59A and 71A . = . .. . . .225

Rear — All Models Except 59A and 71A ... . 150
Lining Wear Limit — From Top of Rivets . ... = .1/32
Lining to Brake

Shoe Clearance ....... 0.005 Between any Two Rivets
Master Cylinder Bore — Standard ... .10

Honed Diameter — Maximum . o 1.003
Wheel Cylinder Bore:

Front — All Models . . . . . 1.062

Rear — Models 59A and 71A 0.875

Rear — All Models Except 59A and 71A = = 0.8125

All Wheel Cylinders — Honed

Diameter (Maximum) ..0.003 Oversize

Pedal Free Play = . .. .. ... . ... .. .. .. 5/16-7/16
Drums — Inside Diameter . . . ... . .. . . | 9.000
Rebore Diameter — Maximum 9.060
Runout — Maximum Total Reading ... .. ... 0.005

Anchor Pin Attachment . Sheer Riveted

19



2-13

BRAKE SYSTEM

TORQUE VALUES

NOTE: All specifications are given in pounds-foot unless
otherwise noted.

Brake Cylinder to Brake Backing

Plate Bolt = .. . . ... . ... .. 130-160 1bs.-in.

Hand Brake Control Assembly to Instrument

Panel Bolt . ... ... ... 8-14
Master Cylinder to Dash Panel Bolt . .. ... . . . 12-18
Hand Brake Control Assembly to Dash Bolt .. ... 15-19
Brake Hose Bolt .. ... ... ... .. .. . ....... . .. .12-18
Brake Pedal Support Bracket to Dash Panel

Bolt .. .. 12-18
Brake Pedal Support Bracket to Instrument

Panel Nut . .. ... . ... ... ... . ... 10-15
FRONT BRAKES ONLY
Wheel Assembly to Wheel Hub and Drum

Assembly Bolt ... .. ... .. ... .. .. ... ... . 55-85

20

Wheel, Hub and Drum Assembly to Wheel
Spindle Nut

REAR BRAKES ONLY
Axle Housing to Brake Assembly Locknut .. .. .. 30-35

Drum to Axle Shaft Assembly Speednut. . Hand Push Fit

Wheel Assembly to Axle Shaft to Drum
Assembly Nut

Brake Line Connection to Axle Housing Bolt. .....12-18

SPECIAL TOOLS

Tool No. Description

LM-119 Wheel Cylinder Retaining Clamp

2018 Brake Adjusting Tool

2086-L Brake Shoe Retracting Spring Remover
and Installer

2162 Adapter Cap — Pressure Brake Bleeder

Tank



SECTION 3 —FRONT SUSPENSION

SPRING

SPRING LOWER
MOUNTING PAD

SHOCK ABSCORBER

SPRING UPPER
MOUNTING PAD

SPRING HOUSING

LUPPER
SUSPEMSION ARM

LOWER
SUSPEMSION ARM

STABILIZER RO D,

STRUT

STEERING SPINDLE ASSEMBL

Fig. 3-1—Front Suspension Assemby—{61CM-403)

DESCRIPTION

The individual front wheel suspension is of the hall
joini-type. Sce figure 3-1. This suspension utilizes coil
springs with double-acting telescopic zhock absorbers,
to control spring action. A stabilizer bar modifies spring
action for proper roll control.

The suspension arms are metal stampings. The upper
suspension arm is bolted to the sub-frame at the inner
shaft of the arm. The lower suspension arm is attached
to a bracket welded onto the sub-frame of the unitized
body,

The spring and shock absorber are mounted above the
upper suspension arm. The top of each spring is retained
in a housing that is unitized with the body.

The front shock absorber is mounted within the eoil
spring, and is attached to the upper suspension arm
spring pad and to a bracket ai the top of the spring
housing,

The brake backing plate is secured to the steering
spindle. The steering spindle links the upper and lower
suspension arms through ball joints that permit movement
of the spindle for steering and spring action.

The front stabilizer bar 1= mounted through rubber in-
sulators onto the sub-frame, and the ends are connected

to links attached to the upper side of the lower suspension
arms,

Fore and alt movement of each front wheel is controlled

by a stabilizing strut fastened to the lower suspension

arm and to a point forward on the sub-frame. The
stabilizing strut and the lower arm form the so-called

“A" frame, and guides the lower part of the spindle as

the wheel moves through its geometry from jounce to
rebound.

The upper and lower ball joints are of standard steel
ronstruction and are of new design. The lower hall joint
is spring loaded, while the upper ball joint has no spring
load. This is the reverse of ball joints used on most
PASEENEEr CATS.

PERIODIC MAINTENAMNCE

The fronl suspension and steering linkage should be
lubricated every 1,000 miles with chassis lubricant.

At 6,000 mile intervals: rotate wheels and tires, check
whesl balance; check and adjust steering gear preloads;
check front wheel alignment and adjust as required if
unusual tire wear is indicated.

Every 10,000 miles: check brake linings: clean and re-
pack front wheel bearings, and replace linings if required.

FRONT WHEEL ALIGNMENT — DESCRIPTION

Front wheel alisnment {caster, camber, and toe-in) in-
spection and adjustment operations should be performed
by someone thoroughly familiar with alignment work and
wilh the checking equipment being used. For necessary
hoisting and jacking procedures, refer to “Section 13G—
Body Frame.”

An understanding of the factors involved in wheel
alignment is necessary before an accurate job of align-
ment can be performed. Refer to figure 3-2.

Caster

Caster is the forward or rearward tilt of the top of the
wheel spindle. If the spindle lilts to the rear, caster is
positive. If the spindle tilts to the fromt, caster is nega-
tive, Refer to figure 3-2.

Theoretical King Pin Inclination

Theoretical king pin inclination is the tilt of the top
of the spindle toward the centerline of the car. King pin
inclination is mercly a theoretical value as the desired
inclination is built into the car at time of manufacture
and cannot be adjusted.

Camber

Camber is the amount the front wheels are tilted at the
top. IT a wheel tilts outward, camber is positive. If a
wheel tilts inward, camber is negative. Refer to figure
J-2.

Toe-In

Toe-in is the turning inward of the front whesls so that
they are closer together &t the front than at the rear.
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FRONT SUSPENSION

POSITIVE
CASTER

___J |_4_ POSITIVE

| CAMBER

|,r]':|_c|= TIRE
|

NEGATIVE
CASTER ot |

CAMEER
AMGLE

Fig. 3-2—Caster and Camber Angles—Typical—(&80C-402)

Turning Angle

The angular relationship of one front wheel to the other
must change as the vehicle makes a turn. The lurning
angle of an inside wheel should be 2034 when the outside
wheel 13 turned 20°. If the turning angle does not check
to these specifications, cross-wear of tires will result. Bent
parts are generally the cause of an incorrect turning angle.

Front End Inspection

Whenever possible, front wheel alignment checks should
be performed on stationary wheel aligning egquipment.
In the absence of such equipment, portable equipment
may be used and the work may be performed on any
level floor. The floor area should be level within 14 inch
from fromt to rear of the car and within 14 inch from side
to side. It might be well, if portable equipment 1= used
frequently, to mark off a known level area on the shop
floor,

Prior to making anv check or adjustment of wheel
alignment factors (strut, caster, camber, toe-in) the fol-
lowing items should be checked and any necessary ad-
justments should be made. Any of these units, if not in
proper adjustment, can affect the steering of the car and,
therefore, cause erroncous readings during wheel align-
ment operations:

1. Check for specified air pressure in all 4 tires.

2. Raise the front of the car off the floor. The lower
arms should be used as supports. Shake each front
wheel. Check the front suspension ball joints and
mountings for looseness, wear, and damage. Check
the brake backing plate mountings. Torque all loose
nuts and bolts to specifications. Replace all worn
paris.
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3. Check the steering gear mountings and all steering
linkage connections for looseness. Torgue all mount-
ings to specifications. If any of the linkage iz worn
or bent, replace the parts.

4. Make certain the stabilizing strut on the lower sus-
pengion arm is adjusted ta its correct length of 1734
inches. Refer to figure 3-3,

3. Check the front wheel bearings. If excessive free play
i= noticed, adjust the bearings. Make certain the
wheel turns [reely. Replace worn or damaged bear-
ings.

6. Spin ecach front wheel with a wheel spinner, and

check and halance each wheel as reguired.

7. Check the action of the shock ashsorbers. Check the
shock absorbers for leakage, and check the insulators
for damage or wear. If the shock absorbers are not
in good condition, proper steering characteristics may
be affected.

FRONT SUSPENSION ADJUSTMENTS
Lower Suspension Arm 5trut Adjustment

The position of the lower suspension arm s conlrolled
by the stabilizing strut. The correct installation of this
strut is importani and its installed length should he
checked and correcled, if necessary, before checking wheel
alignment. See figure 3-3.

If the strut does not measure 1734 inches from the
back face of the insulator washer to the center of the
lower arm front attaching bolt, loozen both nuts securing
the strut to the frame-body member, and adjust the
front, or rear nuls to obtain the specified length of 17%;
inches. Torque the rear nuts to 40-55 Ihs. ft. Recheck the
adjustment.

Caster, Camber, Toe-ln Adjustment

The factors of alignment are interrelated and if one ad-
justment is made, another adjustment may be affected.
Therefore, after an alignment job is completed, make a
complete recheck of all adjustments to be sure the settings

Fig. 3-3—Checking the Strut for Correct Length—Typical
(61CM-401)



FRONT SUSPENSION

3-3

are within the limits. Be sure all front suspension and
steering system nuts and bolts are properly torqued before
faking any wheel alignment readings.

CASTER

Position the wir on a level floor or on runway-type
wheel alignment equipmenti. Posilion 4 suitable gauge on
the front wheels and check the caster angle. Correct caster
i3 positive 14°, plug or minus 146°, The maximum dif-
ference between wheels should not exceed 14° (W5 pre-
ferred |,

The removal of shims at the front boll or the installa-
tion of ghime at the rear bolt will cause the upper ball
joint to move forward. The removal of shims at the rear
bolt or the installation of shims at the front bolt will
cause the ball joint to move rearward. A 1/32 inch change
of shim thickness at either bolt will change the casier
angle approximately 14°. The difference between the shim
stack thickness ai the two bolis should nol exeeed 1/18
inch.

1. To adjust caster, loosen the bolts and remove or
inslull shims at either the front bolt or rear bolt as
required. Shims are available in 1/32 inch and %
inch thicknesses., The 132 inch shims should be
placed against the hody-frame sheet metal, or between
the Y% inch shims,

2. When the correct caster has been obtained, torque the
bolls to 65-80 lbs, £t

CAMBER

1. With the car on runway-tvpe of wheel alignmeni
equipment or on a level floor, pusilion & suitable
gauge un the wheels and check the camber angle
Correct camber is positive 15°, plus or minus 14

Fig. 3-4—Upper Arm Adjusting Shims—{&1CM-404)

Maximum difference between wheels should not ex-
ceed 14° (34° preferred).

2. To adjust camber, remove or install equal shim
thickness at bolth bolts. See figure 3-4. The removal
of equal shims at both bolts will move the upper ball
jeint inward. The installation of equal shims at boeth
bolts will move the ball joint outward. A 1/32 inch
change of shim thickness at both bolts will change the
camber angle 1/'6°. The total shim stack thickness
at each balt should not exceed #/16 inch, Shims are
available in 1/32 inch and 1 inch thicknesses, The
1/32 inch shims should be ploced against the body-
frame or between the " inch shims,

J. When the correct camber has been obtained, torque
the bolts to 65-90 Ths, It

4. Recheck caster and camber.

TOE-IN AND STEERING WHEEL ALIGNMENT ADJUSTMENTS

Toe-in is the difference between 4 measurement taken
al the extreme fromt of the tires and & messurement taken
il the extreme rear of the tires, reflecting the amount the
wheels are turned in. Toe-in is adjusted by means of the
sleeve assembly at the outer end of each tie rod. See figure
A-f. Toe-in is correclt when it is in the range of 1) inch
minimum and 5/16 inch maximum (9/32 inch pre-
ferred ). Before checking or adjusting loe-in, be sure the
alignment mark on the steering wheel is lined up with
the aligning mark on lthe end of the steering shaft. The
aligning mark on the shaft indicates the high point of the
atrering pear. See figure 3-6.

1. Sel the front wheels in the straight ahead position.
To be sure the wheels are in a straight ahead posi-
tion, push the ear backward upproximately six feot
andd then pull the car forward about three feet. Be
sure the last movement of the car 18 forward to posi-
tion the wheels properly,

=)

Check the steering wheel spoke posilion when the
front wheels arc in the straight ahesd position. Tf
the spokes are not in their normal position they can
be properly adjusted al the same time that toe-in is
adjusted. See figure 3-6.

3. Position tocin gauge on lhe wheels and take read-
ings. If the steering wheel spokes are in the normal
position, lovsen Lhe clamps and lengthen or shorten
hoth spindle connecting rods equally to obtain correct
toe-in. See fisures 3-8 and 3-7.

4. If the steering wheel gpokes are not in their normal
position, loosen the clamps and shorten or lengthen
the rods. Refer to figures 3-6 and 3-7T and correct
the steering wheel alignment. Torque clamp bolts to
10-15 Ibs. ft.

LOWER ARM STRUT REPLACEMENT

1. Remove strut retaining nut, washer and insulator at
rear of frame-body member, Refer to figure 3-3.
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3-4 FRONT SUSPENSION

TURMN UPWARD TURM UPW ARD
T DECREASE TR%EJNCHEA SE
TURN ROD LEMNGTH TURN LEMGTH
DOWMNWARD DOWHNWARD
T INCREASE TO DECREASE
ROD LENGTH ROD LEMNGIH

LEFT-HAND SLEEVE RIGHT-HAND SLEEVE

Fig. 3-7—Spindle Connecting Rod (Toe-In) Adjustment
(60C-407)

3. Secure the strut to the lower suspension arm with
two bolts, washers, and nuts. Torque the nuts to
4(3-05 Ibs. ft.

6. Using the locknut, adjust the length of the strut to
17%% inches as shown in figure 3-3.

Fig. 3&5—5p'mdle Connecting Rod Sleeve—{&60C-405) 7. Install rear insulator, washer, and nut. Tightﬁ‘ﬂ the

nut to 40-55 bz (1. Recheck the adjustment.

WHES LA 15 TORERLY FRONT SHOCK ABSORBER REMOVAL

TURM BOTH COMMECTING TURM BOTH COMNMECTING
ROD SLEEVES DOWNWARD ROD SLEEVES UPWARD 1. Raise the front end of the car and place supports
L '%%__'{':%b?:om P L ?EJSL;IEIEEJFOKE under bolh suspension lower arms. Be sure that the
ALIGHIN;\ lower end of the shock absorber remains accessible
for servicing.

MARKS

2. Tiisconnect the shock absorber lower retaining nuts
from the spring lower retaining plate (pad). See
figure 3-8.

3. Remaove the shock absorber vpper mounting bracket
refaining nuls. Lift the brackel and shock absorber

WHEN TOE-IN
IS5 NOT CORRECT

LENGTHEN | 5 ROD TO *.r.’;:HL"]RT:EN LH BOD TO
INCREASE TOE IM DECREASE TOE-IM
SHORTEN RH ROD TO LENGTHEM RH ROD TO)
DECREASE TOE IN INCREASE TOE-IN

ADIUST BOTH RODS EQUALLY 10 MAINTAIN 3
MORMAL SPOKE POSITION s

-
LOWER |
SPRING PAD [l

Fig. 3-6—Toe.ln and Steering Wheel Spake Alignment
(&0C-406)

2. Remove the two attaching bolls securing the strut
Lo the lewer suspension arm. Remove the strut, spacer
insulator, and washer as a unit.

3. Check eondition of the rubber insulators, washers,
and sirul, Replace worn or damaged parts. Heplace
the spacer if end scrrations are damaged.

4. TInstall front locknut, washer, insulator, and spacer L - .
on the strut. Insert strut through frame-hody mem- [ATTACHING NUTES =
ber. Fig. 3-8—5hock Absorber Lower Mounting—(61CM-405)
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FRONT SUSPENSION

3-5

Fig. 3-9=5hock Absorber Upper Mounting—{80C-209)

from the car. See figures 39 and 3-10.

4. Hemove the shock absorber

bracket.

from  the mounting

Fig. 3-10—Front Shock Absorber Removal—{&60C-410)

5. Remove the bushing and washers from the shock
absorber stud.

FRONT SHOCK ABSORBER INSTALLATION

1. Install the bushings on the shock absorber lower
attaching studs,

12

Install the washer and upper bushing on the shock
absorber. Install the upper mounting bracket, bush-
ing, washer, and retaining nut to the shock absorber.

3. Extend the shock absorber and install it onto the
spring lower retaining plate. Install the lower bush
ings, and washers. Torque the nuts to 12-17 lbs. ft

4. Install the upper mounting bracket on the body.
Torque the retaining nuts to 8-13 lbs. ft

fi. Torgue the shock absorber to mounting bracket nut
o 15-25 lhs. ft,

STABILIZER REPLACEMENT

l. Raise the car high enough to provide working space
and place supports under both front wheels.

2. Hefer to fisure 3-1. Disconnect the stabilizer from
both lower arms, Disconnect both stabilizer retain-
ing brackets, and remove the front crossmember
guard, [lemove the stabilizer,

d. Coal the necessary parts of the stabilizer with Ru-
GLYDE or a comparable lubricant, and slide new
insulators onto the stabilizer.

4. Connect the stabilizer retaining brackets. Install
insulators and connect the stabilizer to both suspen-
gsion arms. Torque the nuts to 813 lbs. ft.

5, Install the front crossmember guard.
6. Remove the supports and lower the car,

UPPER BALL JOINT REPLACEMENT —
SUSPENSION ARM IN CAR

An illustration of the front suspension assembly is
shown in figure 3-11 for reference during disassembly
and assembly procedures,

The ball joint= are riveted to the suspension arms. Re-
placement of the ball joints will normally not be required
during the life of the car providing the chassis Tubrication
schedule has been followed,

In the event ball juint replacement is required, they
can be replaced on the ear by removing the old rivets
(a5 explained in the following procedures) and retaining
the new ball joint to the suspension arm with the attach-
ing parts furnished in the ball joint kil

1. Raise the car high enough to provide working space,

and place a support under the upper arm. Sce figure

312

Remove the wheel and tire,

3. Using a large chisel, cul off the three opper hall joint
retaining rivets.

*



3-6 FRONT SUSPENSION

@4———5%»@ SEAT

FRONT SPRING

%—CAPSCREW\‘

@*—SNAP RING

\ Bl SHAFT HOUSING
i é<——F|TT|NG
PIVOT BUSHING

BOLT BUSHING

BALL JOINT-UPPER
LOCKWASHER
NUT

COVER

DUST S1HIELD

LOCKWASHER

7FITTII:G§;‘;

! / ///
« SHAFT, ¢ SEAL"?// SPINDLE
) . COTTER PIN—V”’? SR A
STRUT MOUNTING \ BUSHING . ADJUSTING NUT

SCREWS
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BRACKET

SPACER
INSULATOR
LOWER ARM

- . Nyt STRUT %> BALL JOINT-LOWER
P lOCKWASHER
W ASHER xS L S NUT
WASHER N —FiTTING
INSULATOR
WASHER NUT
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BUMPER

ASS'Y.

KE BACKING
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Fig. 3-11—Front Suspension—Disassembled—(61CM-406)
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'J o OPTIONAL METHOD
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Fig, 3-12—Upper Suspension Arm Suppori—(60C-412)

Remove the cotter pin and nul from the upper ball
joint stud

Flave s wrench over the lower end of the Ball Joint
Remover, Tool 3006-B with Adapler 3006-C, and
position the tools Sec figure 3-13. The tools should
seat firmly against the ends ol both studs.

Turm the wrench antil bath studs are under tension,
and then, with a hammer, tap the spindle near the
upper stud to loosen the stud from the spindle, Do
nol loosen the stud with tool pressure alone. Remove
the ball joint,

Clean the end of the arm, and remove all burrs from
the hole edges. Check for cracks in the metal at the
holes, and replace Lhe arm if it i5 cracked.

Attach the new ball joinl to the upper arm. Use only
thin epecified bolts, nuis and wnshers. Do not rivet
the new ball jeinl (o the arm. Torque the nuls to
1218 Jbe. ft.

Position the ball joint stud in the spindle hore, and
lorgue the retaining nut to 35-65 lbs. ft. Install a
new entter pin. Tighten the nut as necessary to line
up the cotter pin hole.

Lubricate the hall joint, and install the wheel and
tire.

Hemove the support, and lower the car.

12

Check and, i necessary, adjust the strut, caster,
camber, and toe-in. Whenever any parl of the front
suspension has been removed and installed, front

wheel alignment must be checked. Refer o “Front

Wheel Alignment” in this section of the manual

Fig. 3-13—Ball leint Expanding Teel—Installed—{40C-413)
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FRONT SUSPENSION

FRONT WHEEL SPINDLE REPLACEMENT

10.

11

12,

14

Raise the car until the front wheel clears Lhe floor
and place the upper arm assembly support under
the arm. See figure 3-12.

Remove the wheel and tire. Remove the brake drom.

Refer to fgure 3-11. Remove the brake backing
plate from the spindle. Support the plate to prevent
damage to the hrake hose.

Disconneet the spindle connecting rod end from the
spindle arm with Tool 3290-B

Remove the cotter pins from both ball joint stud puts,
and loosen the nuts one or two tums, Do not remove
the nuts from the studs at this time.

Place a wrench over the lower end of the Ball
Joint Remover, Tool 30068-B with Adapter 3006-C,
and instull the tool between the upper and lower
ball joint studs. The tool should seat firmly against
the ends of both studs. Ses figure J3-13.

Turm the wrench until the tool places the studs
under tension and, with a hammer, tap the spindle
near the studs to loosen them in the =pindle
Do not loosen the studs in the spindle with tool
pressure alone,

Remove the stud nutz and the spindle from both
atuds

Position the spindle on both ball joint studs and
install both stud nuts,

Torque the upper stud nut lo 35-65 |bs. ft. and the
lower stud nut to 35-65 lbs. ft. Continue to tighten
both nuts until the cotter pin holes and slots line
up. Install new cotter pins.

Connec! the spindle connecting rod end to the spindile
arm.

Install the brake hacking plate on the spindle, and
torgue the bolls to 25-35 lbs. fi.

Tnatall the drum and adjust the wheel bearing. In-
stall the wheel and tire,

Check and, if necessarv, adjust the strut, caster,
camber, and toe-in. Refer to “Front Wheel Align-
ment” in this section of the manual

FRONT SPRING REPLACEMENT

Removal

L

Raise the car and remove the wheel and tire as an
assembly,

Remove the shock absorber lower relaining nuts.
See figure 3-8,

Remave the shock absorber upper mounting bracket
retaining bolts and remove the bracket and shock
absorber. See figures 3-9 and 3-10

Install 4 sufety stand at the front end of the under-

Fig. 3-14—Remover and Replacer Tool—Assembled to Spring

Plate—{61CM-407)

Fig. 3-15—Cempressing or Releosing the Spring—In the Vehicle
(40C-415)

howdy,

Install Tool 5310-B in the shock absorber lower
mounting holes. Use the {vol lo compress the spring
2 to 214 inches. Sec fipures 3-14 and 3-15.

Remove the spring lower plate retaining nuts; lift
the spring and the plate, and remove the assembly

Guide the spring and tool down and out the forward
end of the wheelhousing. See figure 3-16.
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Fig. 3-16—Coil Spring Removal—{&1CM-408)

installation

1. If the spring is to be replaced, remove the old spring
from the tool by lightly _..QE._..:mlw—..: Epring in a vise

TOOL-5310-g— k

TOWER

SPRING

SHOCK PAD

ABSORBER ——
ASSEMBLY

SPRING FAD

TOOL-5310-8

”!n_Tl:L.
y— o

IMDEX WITH :
SPRIMG LOWER E

FLATE A5 -
SHOWN

Fig. 3-17—Releasing or Compressing Spring On the Bench
(60C-417)

Fig. 3-18—Tool Assembled to Spring ond Plote—{&0C-318)

and loosening the nut until the tension has been re-
moved., See figure 3-17.

2. Install the tool in the new spring with the spring
lower plate indexed as shown in figure 3-17. While
holding the assembly (by the lower spring plate
pad) in a vise, compress the spring to 10-11 inches
spring height. See figure 3-17.

3. Guide the spring into position. The spring lower end
is installed on the outside of the spring plate (pad).
See figure 3-18. Install the spring lower plate re-
taining nuts. Torque the nuts to 12-18 lhs. fi.

4. Loosen the Spring Removal Tool nut until the spring
is properly seated, then remove the tool. See figure
3-15.

Install the shock absorber and tighten the upper nut
to 15-25 lbs. ft. torque. Torque the lower nuis to
1217 Ths, ft.

6. Install the wheel and tire. Remove the safety stand
and lower the car.

[ §

UPPER ARM REPLACEMENT
Upper Arm Removal

1. Raise the car until the front wheel clears the floor
and place the upper arm assembly support under the
arm. Refer to figure 3-12,

3. Bemove the wheel and tire.

3. Remove the cotter pin from the nut on the upper
ball joint stud, and loosen the nut one or two turns.
Do not remove the nut from the stad at this time.

4. Place a wrench over the lower end of the Ball
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Joint Remover, Tool 3006-B with Adapter 3006-C,
and install the tool between the upper and lower ball
joint studs. The tool should seat firmly against the
ends of both studs. See figure 3-13.

5. Turn the wrench until the tool places the studs under
tension, and then tap the spindle near the upper stud
with a hammer to loosen the stud in the spindle. Do
not leosen the stud in the spindle with tool pressure
only. Il buth arm= are being removed, loosen the
lower stud in the same manner as the upper stud.

6. Refer to figure 3-11. Remove the nut from the upper
stud and lift the stud oul of the spindle.

Remove the spring.

=]

£, Memove the upper arm inner shafl retaining nuts
from the engine compartment, and remove the upper
arm, Measure and note the total shim thickness at
each inner shaft boll

9. Wipe off all loose dirt from the upper arm parts. Do
not wash the ball juinl with a solvent.

Inspection
Inspect the upper arm and the inner shaft for cracks,
bends, or other domage. Replace the paris as required.

(’heck the condition of the bushings and the rubber
seal on the bnll joint stud, If any of these parts are
cracked, torn, distorted, or worn, replace them.

Bushing and Inner Shoft Replacement
Always replace both upper arm bushings il either
bushing is worn or damaged.

1. Clamp the shafi in a vise. Unscrew the threaded
bushings from the ends of the shaft with a wrench,
Be careful not to lose the rubber ()" ring seal from
inside the bushing,

2. Remove the shaft from the arm, Clean all parts
before reassembling.

3. Lightly coat the shaft threads with chassis lubricant.
4. Make certain the “0" ring seal is in the groove

PUT SMALL AMOUNT
OF GREASE HERE

T
Zg i
A//‘ .

Ve

THREADED
BUSHING

COAT -V,
THREADS
OF SHAFT f"-r/—h-\ INMER SHAFT
UGHTLY | ASSEmBLY
WITH UFFER FROMT
GREASE SUSPENSION ARM \

Fig. 3-19—Upper Arm Inner Shaft and Bushing—{&61CM-40%)

Fig, 3-20—Upper Arm Bushing Installotion—(&61CM-310)

ingide the bushing, Pul a small amount of chassis
lubricant inside the bushing between the “07 ring
seal and lhe start of the threads. See figure 3-19,
CAUTION: Too much grease will force the 0"
ring seal oul of place during or after ussembly of the
hushings.

5. Place the spacer Tool 3044-AB2 on the shaft with
the shaft retaining studs through the holes in the
spacer, Clamp the shaft and the tonl in a vise and
position the arm on the shaft,

6. Coat the bushing outer threads with lubricant and
turn the bushing onto the shaft and into the arm.
See figure 3-20. The specified torque required to seat
the bushings in the arm is 160-190 Ihs. ft.

Upper Ball Joint Replacement

The upper ball joint cannol be repaired and must be
replaced if it is worn or damaged.

1. Hefer to figure 3-11. Remove the ball joint from
the arm, Il the ball joint is riveled to lhe arm, drill
4 Y4 inch pilot hole completely through each rivet,
and then drill off the rivet head through the pilot
hole with a 3% inch drill. Drive all rivets out of the
holes.

2. Clean the end of the arm, and remove all burrs from
the hole edges. Check for cracks in the metal at the
holes, and replace the arm if it is cracked.

3. Install o new ball joint on the arm. Use only the
specified bolts, nuts, und washers. Do not attempt
ta rivet the new ball joint to the arm,

4. Torque the ball joint retaining nuts and bolts to
12-18 lbs. [t.

Upper Arm Installation

1. IRefer to figure 3-11. Posilion the upper arm on the
underbody mounting bracket, and install but do not
tighten the nuts and lockwashers on the two inner
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shaft retaining bolts. The specified keystone-type
lockwashers must be used.

Install the adjusting shims on both bolts between the
inner shaft and the underbody. Install the same shim
thicknesses that were removed from both bolts dur-
ing disassembly. Torque the bolts to 65-90 lbs. ft.

Position the upper ball joint stud in the top of the
wheel spindle, and install the stud nut. Torque the
nut to 35-65 lbs. ft. and continue to tighten it until
the cotter pin hole and slots line up. Install a new
cotter pin.

Install the coil spring.
Install the wheel and tire.
Lubricate the upper ball joint.

Check and, if necessary, adjust the strut, caster,
camber, and toe-in. Refer to “Front Wheel Align-
ment” in this section of the manual. Whenever any
part of the front suspension has been removed and
installed, be sure to check the front wheel alignment.

LOWER ARM REPLACEMENT

Lower Arm Removal

Raise the car and remove the wheel and tire.

Position the fabricated tool shown in figure 3-12
under the upper arm for support.

Remove the cotter pin from the nut on the lower ball
joint stud, and loosen the nut one or two turns. Do
not remove the nut from the stud at this time.

Refer to figure 3-13. Straighten the cotter pin on
the upper ball joint stud nut, place a wrench over
the lower end of the Ball Joint Remover, Tool
3006-B with Adapter 3006-C, and install the tool
between the upper and lower ball joint studs. The
tool should seat firmly against the ends of both
studs and not against the stud nuts.

Turn the wrench until the tool places the studs
under tension, and tap the spindle near the lower stud
with a hammer to loosen the stud in the spindle.
Do not loosen the stud in the spindle with tool pres-
sure only. If both arms are being removed, loosen
the upper stud in the same manner as the lower stud.

Remove the nut from the lower ball joint stud.
Remove the stabilizer bar and link retaining nut.

Remove the strut to lower arm retaining nuts and
bolts.

Remove the lower arm to underbody retaining bolt
and remove the lower arm.

Lower Arm Inspection

Inspect the lower arm for cracks, bends, or other dam-

age, and replace the arm if necessary.

Check the condition of the ball joint and socket, the

bushings, the rubber seal on the ball joint stud, and the
rubber bumper on the arm. If any of these parts are
cracked, torn, distorted, or worn, replace them.

Lower Ball Joint Replacement

The lower ball joint cannot be repaired and must be
replaced if it is worn or damaged.

1.

Remove the ball joint from the arm. If the ball joint
is riveted to the arm, drill a 14 inch pilot hole com-
pletely through each rivet, and then drill off the rivet
head through the pilot hole with a 34 inch drill.
Drive all rivets out of the holes.

Clean the end of the arm, and remove all burrs from
the hole edges. Check for cracks in the metal at the
holes, and replace the arm if it is cracked.

Install a new ball joint on the arm. Use only the spe-
cified bolts, nuts and washers. Do not attempt to
rivet the new ball joint to the arm,

Torque the ball joint retaining nuts and bolts to 28-45
1bs. ft.

If the lower ball joint must be drilled for the strut
retaining bolts, use the lower arm holes as a guide.
Do not elongate the lower arm holes.

Lower Arm Installation

1.

Refer to figure 3-11. Position the lower arm on the
underbody and install the retaining bolt, washer, and
nut.

Connect the stabilizer bar and link. Torque the nut
to 8-13 lbs. ft. Connect the lower ball joint to the
spindle, and torque the nut to 35-65 lbs. ft., and the
strut to the lower arm. Torque the strut to lower arm
bolt to 40-55 lbs. ft.

Install and bend the lower ball joint retaining nut
cotter pin. Bend the upper ball joint retaining nut
cotter pin.

Torque the lower arm bolt retaining nuts to 60-75
lbs. ft.

Lubricate the lower ball joint. Do not lubricate the
lower arm bushings.

Remove the fabricated tool supporting the upper
arm.

Check and, if necessary, adjust caster, camber, and
toe-in. Refer to ‘“Front Wheel Alignment” in this
section of the manual. Whenever any part of the
front suspension has been removed and installed,
front wheel alignment must be checked.
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TROUBLE DIAGNOSIS
Vehicle Riding Height

To determine vehicle riding height variations, accurate
measurements of the front and rear suspension will be
necessary to determine which spring should be replaced,
if any.

Front and rear riding height measurements must be
taken with the car at curb load weight on a level surface,
with the front end normalized in the same manner used
when setting front end alignment.

Curb load weight of the car includes the spare tire and
jack in the trunk, full tank of gasoline, transmission,
crankcase, axle, and radiator filled to specified capacities.
If any miscellaneous materials are in the trunk or pas-
senger compartment, they should be removed prior to
measurement of vehicle riding height.

MEASUREMENT OF REAR SUSPENSION CURB

LOAD RIDING HEIGHT

1. Position the vehicle on a smooth level floor.
2. Inflate all tires to specified tire pressures.

3. Jounce and rock the vehicle several times and allow
it to settle to a normal height.

4. The rear suspension curb load riding height is meas-
ured from the rear axle tube vertically upward to
the underside of the side rail member, approximately
1/ inch rearward of the axle bumper bracket flange.

The specified rear suspension curb load riding height
for the respective body styles is as follows:

RIDING HEIGHT

BODY TYPE MEASUREMENTS
2-Door Sedan 6-9/16" = 114"
4-Door Sedan 6-9/16” =+ 14"
2-Door Station Wagon 6-15/16” = 1,”
4-Door Station Wagon 6-15/16” = 1~

MEASUREMENT OF FRONT SUSPENSION CURB
LOAD RIDING HEIGHT

1. Position the vehicle on a smooth level floor.
2. Inflate all tires to specified tire pressures.

3. Jounce and rock the vehicle several times and allow it
to settle to a normal height.

4. To obtain the specified front suspension curb load
riding height, refer to figure 3-21 and follow the
instructions noted on the illustration to obtain meas-
urement “C”. Distance “C” should measure:
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BODY TYPE Std. Trans. Auto. Trans.
2-Dr. Sedan 4-3/16” = 35" 4-7/16” =+ 34"
4-Dr. Sedan 41/4» t 3/8" 4%» t 3/8»
2-Dr. Station Wagon 414" + 3" 3-15/16" = 34~
4-Dr. Station Wagon 4-1/16” = 34" 4-5/16" =+ 34"
LOWER CONTROL LOWER ZERK

ARM PIVOT CONTROL FITTING
x ARM
!
B MEASURE DISTANCE "A"
MEASURE DISTANCE "B"
A

SUBTRACT DISTANCE "A" FROM "B"
TO OBTAIN MEASUREMENT "C”

Fig. 3-21—Measurement of Front Suspension Curb
Load Riding Height—(61CM-402)

TROUBLE SHOOTING

The following trouble shooting guide lists various front
and rear suspension trouble symptoms and probable
causes. Several of these symptoms are also common to
wheel and tire, and steering troubles. For this reason,
be sure that the cause of the trouble is in the front or
rear suspension before adjusting, repairing, or replacing
any of the suspension parts.

TROUBLE SHOOTING GUIDE
Abnormal or Irregular Tire Wear

1. Incorrect tire pressure.
Incorrect front wheel alignment.
Incorrect front wheel bearing adjustment.
Tire sizes not uniform.
Wheel out of balance.
Out-of-round wheel or brake drum.
Unequal brake adjustment.
Sagging or broken spring.

© XN ok 0N

Overloaded spring or tire.

[uy
e

Loose or worn suspension arm bushings.

Squeals, Thumps, or Rattles

1. Incorrect front wheel alignment.

2. Incorrect front wheel bearing adjustment.
3. Wheel out of balance.
4

Out-of-round wheel or brake drum.
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Unequal brake adjustment.

Sagging or broken spring.

Loose or worn shock absorber.

Loose or worn suspension arm bushings.
Lack of lubrication.

Sag at One Wheel

-~ Wb

Incorrect tire pressure.
Tire sizes not uniform.
Sagging or broken spring.

Overloaded spring or tire.

Hard or Rough Ride

S oA =

Incorrect tire pressure.

Wheel out of balance.
Out-of-round wheel or brake drum.
Sagging or broken spring.
Overloaded spring or tire.

Loose or worn shock absorber.

Shimmy or Wheel Tramp

S LA e e

Incorrect tire pressure.

Incorrect front wheel alignment.

Incorrect front wheel bearing adjustment.

Tire sizes not uniform.

Wheel or wheels out of balance.
Out-of-round wheel or brake drum.
Sagging or broken spring.

Loose or worn suspension arm bushings.

Side-to-Side Wander

g W N

Incorrect tire pressure.
Incorrect front wheel alignment.
Sagging or broken spring.
Overloaded spring or tire.

Lack of lubrication.

Pull to One Side

Orok o

Incorrect tire pressure.

Incorrect front wheel alignment.

Incorrect front wheel bearing adjustment.

Tire sizes not uniform.

Out-of-round wheel or brake drum.

6. Unequal brake adjustment.

7. Sagging or broken spring.

Body Sway or Roll

1. Incorrect tire pressure.

2. Sagging or broken spring.
3. Overloaded spring or tire.
4

Loose or worn shock absorber.

SPECIFICATIONS

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

Caster
Degrees — Positive

Difference Between Shim Stack
Thickness at Two Bolts Should
Not Exceed . S 1/16

Change of 1/32 Inch in Shim Thickness
at Either Bolt Will Change

) 1/20 + 1/20

Caster Angle Yo©
Camber
Degrees — Positive . Loe = 14°
Maximum Shim Stack Thickness at
Each Bolt 9/16

Change of 1/32 Inch in Shim
Thickness at Both Bolts Will
Change Camber Angle . . 1/6°

Maximum Difference Between Both
Front Wheel Camber Angles . 14° (1° preferred)

Caster, Camber Adjusting Shim

Thickness - 1/32and 14
Tread

Front S . b5

Rear . 541,
Toe-In

Preferred 9/32 +1/32

Minimum Y

Maximum 5/16
Toe-Out on Turns (Angle of Inside

Wheel When Outside Wheel is

Turned 20°) . . 203/4°
Turning Radius (Feet) To Centerline

of Tire

Models 59A and 71A 37.7

Models 62A and 54A 39.3
Front Springs

Type . . .. Coil
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Deflection Rate (Lbs. Per Inch)

Design Load:
Standard Transmission

Comet Drive
Free Height — Approx.

Identification — Part Number

Front Shock Absorbers — Type

Front Suspension Strut — Measurement
of Adjusted Length

TORQUE VALUES

170 =7

1210 = 20 lbs.
1280 = 20 lbs.

16.86

Stamped on

pigtail

Telescopic, non-

adjustable

1754

NOTE: All specifications are given in pounds-foot unless

otherwise noted.

Lower Arm Ball Joint Assembly to Spindle
Slotted Nut

Upper Arm Bolt Joint Assembly to Spindle
Slotted Nut

35-65

35-65

Bumper Assembly—Suspension Compression to

Body Bracket Stud Nut

Arm and Inner Shaft Assembly—Upper
Suspension to Body Bolt

Lower Arm Assembly to Underbody Nut
Lower Arm Strut to Underbody Lock Nut

34

12-17

65-90
60-75
40-55

Shock Absorber Assembly to Spring Seat Bolt

Shock Absorber to Upper Mounting Bracket
Stud Nut

Brake Assembly to Front Spindle Lock Nut
Front Stabilizer to Lower Arm Stud Nut
Front Strut to Lower Arm Bolt

Shock Absorber Upper Bracket to Body Nut
Front Stabilizer to Body Lock Nut

Upper Arm Shaft Bushings

Shaft—Upper Arm Spring Seat to Upper
Arm Lock Nut

Lower Arm Ball Joint Preload
*Pounds-Inch

SPECIAL TOOLS

12-17

15-25
25-35
8-13
40-55
8-13
11-16
160-190

1318
20-30*

Tool No. Description

3006-B Remover — Ball Joint Front Spindle

3006-C Adapter — Spindle Ball Joint Remover
(Use with 3006-B)

3044-AB2 Spacer — Upper Arm Shaft

5310-B Remover and Replacer — Front Coil
Spring




SECTION 4—REAR SUSPENSION,
DRIVE LINE, AND AXLE

REAR SPRINGS

Semi-elliptical rear springs are mounted longitudinally
to the body-frame side rail. See figure 4-1.

The spring leaves are held in alignment fore and aft
by means of a spring center bolt. Spring clips are installed
on each rear spring to maintain lateral alignment of the
leaves. All spring leaves, with the exception of number 4
and 5, are separated by spring liners.

Each rear spring is attached to the rear axle housing
with a spring clip plate and two “U” bolts. The front of
the spring is secured to the front mounting bracket by
means of a bolt and compression rubber bushings. The
spring is secured at the rear by means of a compression
shackle which is attached to the body-frame side rail.

Removal

Individual spring leaves are not a service item.
For necessary hoisting and jacking procedures refer to
“Body — Frame” in “Section 13 — Body” of this manual.

ABSORBER __4

SPRING
CLIP PLATE

PARKING
BRAKE CABLE

FRONT HANGER SPRING

Fig. 4-1—Rear Suspension Assembly-—-(60C-801)

1. Refer to figure 4-1. Raise the car until the rear
wheels clear the floor and place support stands be-
neath the underbody.

2. Raise the rear axle slightly to reduce some of the
spring load and place support stands under the rear
axle.

3. Disconnect the lower end of the shock absorber from
the spring plate.

4. Remove the spring plate “U” bolt nuts, the spring
plate, and the “U” bolts.

5. Remove the front hanger stud from the forward end
of the spring.

6. Remove the shackle from the shackle hanger and
spring, and remove the spring from the car.

Inspection and Repair

Inspect the rubber bushings, washers, shackle and studs,
and hanger and stud, for wear or damage. Replace parts
where necessary.

Note the condition of the spring center bolt head. Any
wear would indicate that the “U” bolt had been loose,
allowing the spring to shift. The spring center bolt can be
replaced while clamping the spring in a vise, thus keeping
the spring compressed during bolt removal and instal-
lation.

Check for broken spring leaves. Inspect the liners
between the leaves, and replace them if they are worn.
The spring leaves must be dry and free of oil and dirt
before new liners are installed.

Inspect the spring plate “U” bolts for worn or damaged
threads. Check the spring plate for distortion.

Installation

1. Position the spring under the rear axle. The shorter
end of the spring between the center tie bolt and
the spring eye should be toward the front of the car.

2. Install the shackle and shackle hanger, leaving the
locknuts finger tight.

3. Install the front hanger stud finger tight in the.
spring and hanger.

4. Torque the shackle (Stover-type) locknuts to 13-20
pounds-foot.

5. Install the spring plate, “U” bolt and locknuts which
are also of the “Stover-type.” Do not substitute any
other type of nut in place of that specified. Be sure
that all parts are properly seated on the spring and
rear axle.

6. Torque the “U” bolt locknuts to 13-20 pounds-foot.
Do not exceed the maximum torque or the rear wheel
camber may be affected.

7. With the washer and upper bushing installed on the
lower stud, install the shock absorber in the rear
spring plate. Install the lower bushing, washer and
nut. Torque the mounting nuts to 15-25 pounds-foot.

8. With safety stands located under the rear axle, lower
the car until the spring is in the approximate spring
load position (plus or minus Y} inch). Torque the
front hanger stud locknut to 30-40 pounds-foot.

9. Remove the safety stands and lower the car.

REAR SHOCK ABSORBERS

Rear shock absorbers are a restricted, double acting hy-
draulic, non-adjustable telescopic type. The lower end of
the shock absorber is mounted to the rear spring plate by
means of the shock absorber stud, bushings, washers and
a nut. The upper end is equipped with a stud and is
secured to the rear upper shock absorber mounting bracket
by bushings, washers and a nut. See figure 4-1.

Access to upper shock absorber mountings is obtained
by removing access covers located in the luggage compart-
ment floor panel of models 54A or 62A, or the rear floor
pan of models 59A and 71A. See figures 4-2 and 4-3.
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(g8

|SHOCK ABSORBER
ACCESS COVER

' LUGGAG
s COMPARTMEN

Models 54A and 61A—(60C-802)

Removal

1. Refer to figure 4-2 or 4-3 and remove the shock

absorber access cover, Remove the upper mounting

nut, washer and bushing,

Raise the vehicle and place support stands under the

rear axle. Disconnect the shock absorber from the

spring plate.

3. Compress the shock absorber and remove it from the
car. Remove the remaining bushings and washers

b3

SHOCK ABSORBER
ACCESS COVER 2

Fig. 4-3—Rear Shock Absorber Access Cover,
Models 59A and 71A—(61CM-B01)

from the shock absorber studs. Replace damaged
parts,

Installation

1. Install a washer and bushing on the respective shock

absorber studs,

2. Connect Lhe upper stud {o the bracket and install the
bushing, washer, and nut on the =tud. Torque the
nut to 15-25 pounds-foot. Inslall the access cover,
Install the lower stud in the spring plate, then install
the hushing, washer, and nut on the stud. Be sure the
spring clip plate is free of burrs at the shock absorber
stud bore. Tighten the nut 15-25 pounds-foot.

Remove the supporl stands and lower the vehicle to
the floor.

%]

>

DRIVE SHAFT AND UNIVERSAL JOINTS
The transmission drive is transmitted to the rear axle

COMPANION
FLAMGE ASSEMBLY

/ ___h-‘__‘-h--_q‘"'"“

SHAFP RING
/ BEARING
@’/ PACKING

SNAFP RING

BEARING

SEAL FPACKING

SPIDER

<ol

Fig. 4-4—Drive Shoft ond Universal Joint Assembly—({60C-805)
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through the drive shaft. The drive line is composed of a
straight, tubular, balanced drive shaft, the attaching
flanges and the universal joints. The rear universal joint
iz bolted to the companion flange of the drive pinion shaft.
The front universal joint and the transmission output
shaft are splined. This allows enough drive line movement
to compensate for any rolation of the rear axle assembly
during acceleration or deceleration. A typical drive shaft
assembly is shown in fgure 4-4.

Periodic Maintenance

The universal joints are of the needle bearing type.
They are prelubricated and use neoprene seals to mini-
mize periodic servicing, Lubricate the bearings with wheel
bearing grease every 24 (MK miles or oftener as conditions

Tequire.

Removal

All drive shafts are balanced. Therefore, if the car is to
be undercoated, cover the drive shaft to prevent under-
coating material getting on the shaft or “T7" joints.

To inspect or replace “U" joints, follow this procedure.

1. Refer to fimure 4-4 Disconnect the rear “U" joint
from the drive pinion flange. Pull the drive shaft
toward the rear of the car until the front “U" joint
voke clears the transmission extension housing and
output shaft. Install the extension housing seal driver
in the seal to prevent transmission lubricant leakage,
Mark the needle bearing cups, spider hearing jour-
nals. and universal joint yvokes so the parts may be
later identified and replaced in their original position
if their condition proves satisfactory.

2 Remove the snap rings which retain the bearings

in the voke and drive shaft.

Select a socket slightly smaller in its outside diame-

ter than the “U*" joint bearings, Select another socket

glightly larger in its inside diameter than the bearing

outside diameter.

4, Place the “TI" joint in a vise or under a press, See

figure 4-5.

Place the sockets at opposite bearings so that the

smaller socket becomes a bearing driver and the

larger socket becomes a bearing receiver, when the

vise jaws come together,

6, Close the vise jaws until both bearings are free of the
yvoke, Remove the bearings from the spider.

7. Turn the spider %4 turn and use the same procedure
to press the bearings out of the shaft.

=]

o

Cleaning and Inspection

Clean all parts with suitable cleaning solvent. Examine
the spider journals. If the journal surfaces show evidence
of wear or have been operating with lack of lubrication;
or if the needle bearings are rusted, burned or show lack
of lubrication; replace all parts. In casze of damage to the
drive shaft, replace the entire drive shaft assembly, which

will include both universal joints, to be sure of a balanced
assembly.

Installatien

1. Check the new bearings for adequate grease.

2, With the smaller socket press one bearing part way
into place in the drive shaft,

3. Position the new spider in the newly installed
bearing.

4. Press the second bearing into place in the drive shaft.
Press the first bearing all the way in. Install the
bearing retaining snap rings.

5. Press one new bearing part wayv into the voke.

6. Install the voke on the spider and press the second
voke bearing into place. Press the first bearing all
the way in. Install the snap rings. Strike the univer-
sal joints with a fiher mallet to be sure that all lock
rings are in place and tight against the yoke surfaces.

7. Use the same procedure to remove and replace the
rear “II" joint spider and bearings.

8. Check the joints for freedom of movement. If a bind
iz present tap the ears of the drive shaft sharply to
relieve the bind. Do not install the drive shaft onless
the universal joints are free of hind.

9. If the rubber bellows-lype zeal installed on the end
of the transmission extension housing is damaged
in any manner install a new seal.

10. On a manual-shift transmission, lubricate the yoke
spline with conventional transmission lubricant. Refer
to “Section 14— Lubrication”. On an automatic trans-
mission, lubricate the yoke spline with special spline
lubricant. Refer to “Section 14 — Lubrication™. This
spline 12 spaled =0 that the transmission fluid does
not “wash" away the spline lubricant. Install the yoke
on the transmission cutput shaft.

RECEIVER
SOCKET

REMOVER

SOCKET

Fig. 4-5—Universal Joint Removal—{60C-804)
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Fig. d4-6—Rear Axle Assembly—(80C-5201)

11, Install the “U” bolts and nuts which attach the “TU"
joint to the drive pinion flange. Tighten the *U™ bolts
evenly Lo 7-10 Ibz. ft. to prevent a binding condition
in the “U" joint bearings,

REAR AXLE

The rear sxle assembly is an integral-type housing,
hypoid design, with the centerline of the pinion set helow
the centerline of the ring gear. See figure 4-8,

The full loating axle shafts are retained in the housing
by ball bearings and a bearing retainer al the axle housing
ouler ends.

The differential assembly is mounted on two opposed
tapered roller bearings, The bearingz are retained in the
housing by removable caps. Differential beuring preload
and drive gear backlash is adjusted by nuts located behind
each differential bearing cup.

The drive pinion assembly is mounted on two opposed
tapered roller bearings. Pinion bearing preload is adjusted
by a collapsible spacer on the pinion shaft. Pinion and
drive gear tooth contact is adjusted by shims between the
rear bearing cone and pinion gear.

A cover on the rear of the differential housing provides
access for inspection and the removal and installation of
the differential assembly and drive pinion.

A metal lag, slamped with the gear ratio, is secured to
the differential housing by one of the cover halts,

A lubricant drain plug is not provided, therefore, a

siphon must be inserted through the housing filler plug
whenever lubricant is drained.

Periedic Maintenance

The lubricant level should be checked every 1,000 miles.
The lubricant should be visible at the lower edge of the
filler plug hole. It is unnecessary to periodically drain the
axle lubricant. The faclory fill should remain in the hous-
ing for the life of the vehicle, except when repairs are
made. New lubricant must be installed after axle overhaul.

To maintain maximum rear suspension performance of
the wvehicle, the following services should be performed
every 24 000 miles:

1. Check rear axle “1I" bolt torque.

2. Check shock absorber mountings and bushings.

3. Check rear spring bushings.

4. Replace spring leaf liners {inseris).

5. Lubricate drive shaft slip yoke (automatic transmis-

sion models).

Drive Pinion Qil Seal Replacement

The rear axle lubricant must be drained to replace the
pinion oil seal.

1. Drain the rear axle lubricant with a siphon.

2, Disconnect the drive shall from the drive pinion
flange,
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3. Mark the pinion shaft nuil, the end of the pinion
shaft, and pinion Aange splines for realiznment pur-

poses.

4. Hold the lange with tool 4851-K shown in figure 4-7.
Remove the pinion shaft nut and the flat washer.

Fig. 4-7—Drive Pinion 5haft Nut Removal—(&0C-5213)

1

4221-AL uy shown In figure 4-8.
6. Remove the pindon oil seal

=j

sage must he clear,

Remove the pinion flange with tool 4851-A and

. Clean the oil seal seat. The seal lubricant-relurn pas-

Fig. 4-8—Drive Pinion Flange Removal—(61CM-5205)

#. Coat the outer edge of the new seal with oil-resistant
sealer, and install the seal, using tool 4676-G shown
in figure 4-9.

TOOL 4676.G

Fig. 4-9—Drive Pinion Flange Seal Installation—{60C-5219)

Align the pinion flange spline mark with the pinion
ghaft spline mark, and install the flange.

10. Install the flat washer and the pinion shafl nut,
slowly tighten the nut until the marks are aligned.
Alignment of the index marks on the pinion fange,
pinion shaft and pinion shaft nut during assembly
must be adhered (o for maintenanee of the original
hearing preload limits.,

11. Connect the drive shaft to the flange.

12, Fill the axle to specified level with new lubricant.
Refer to Section 12 Maintenance.,

Rear Axle Shaft, Wheel Bearing and
Qil Seal Removal

1. Remove the wheel and tire from the brake drum.

2. Back-oil the rear brake shoe adjustments. Remove
the nuts that secure the bhrake drum to the axle
flange and then remove the drum from the flange.

3. Working through lhe hole provided in the axle shaft
Nange, remove the nuts that secure the wheel bear-
ing refainer. Remove the axle shaft assembly f{rom
the axle housing with Tools B-160 and 4235-1. See
figure 4-10. Use eare to prevent damage to the axle
shaft seal. The brake carrier plate must not he dis-
lodged. Install one nut to held the plaie in place after
the axle shafl is removed.

Rear Axle Shaft, Wheel Bearing ond
Qil Seal Inspection
1. Check the bearing for smooth, free rotation. Check
for indications of seal leakage.
2. Check the axle shafl splines (or burrs, wear or dam-
age,

a9
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p TOOL 4235.D

[ 1

TOOL B.160 .

TOOL 175 AE

Fig. 4-10—Rear Axle Shaft Removal—(60C-5207)

3. Inspect the machined surface of the axle shaft and

axle housing for rough spot= or other irregularities

which would affect the sealing action of the oil seal

Carefully remove any burrs or rough spots.

Replace any parts worn or damaged beyvond repair.

. Tl the rear wheel bearing is to be replaced, loosen the
mnner retainer. The retainer will become loose on the
shaft il it is nicked deeply in several places with a
chisel. Use care not to damage the shaft.

6. Remove the bearing from the axle shaft with Tool

1225-C shown in figure 4-11.

:.:L

Fig. 4-12—Axle Shaft Seal Removal—{60C-5203)

against the shoulder, with the sealing lips pointed
toward the differential assembly. Sce figure 4-13.

TOOL 1225.C

Fig. 4-11—Reor Wheel Bearing Removal—{&0C-5204)

7. If the axle shaft il seal is to be replaced, remove
the seal with Tool 1175-AE a= shown in figure 4 12,

Rear Axle Shaft, Wheel Bearing and
Qil Seal Installation
1. Caat the ouiside edges of the new seal with oil resist-
anl sealing compound. Tnstall 2 new seal in the axle
housing with Tool 1177-B. Make certain the seal is

————

TOOL N77.8

S

Fig. 4-13—Axle Shaft Seal Installation—{60C-5224)

Install the outer axle bearing relainer on the axle
shafl. Using Tool 1225-B, press a new rear whesl
bearing onto Lhe axle shaft. The bearing should seat
firmly against the shoulder on the shaft. See figure
4-14,

Press the bearing inner retainer onto the shaft with
Tool 1225-B until the retainer seals firmly against
the bearing. Do nol aitempt to press the bearing and
inner retainer on at the same lime,

Place a new gasket on the brake carrier plate, then
slide the axle shaft into the housing. Use care to pre-
vent damage lo the axle shafi wil seal. Start the axle
splines into the =ide gear and push the shaft inward
until the bearing bottoms in the housing.

Install the bearing retainer and mounting nuis.
Torgue the nuts to 30-35 lbs. ft. Install the brake
drum.
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Fig. 4-14—Rear Wheel Bearing Instellation—{80C-5205)

6. Insiall the wheel and lire assembly on the drum and
torque the nuts to 55-85 |bs. ft. Adjust the brakes.
7. Cheek rear axle Iubricant level

Reoar Axle Housing Removal

1. BRaise the car and support it on the underbody. Refer
to “Seetion 13 — Body™ in this manual

Loosen the carrier rear cover and drain the lubricant
if rear axle assembly is to be overhauled. TDiscard
the old lubricant.

3. Disconnect the drive shaft at the drive pinion flange,
4. Disconnect the shock absorbers ol the axle housing,
A. Remave both axle shafts,

fi. Remove the hvdraulic brake "T" connection from the
axle housing. Do not open the hydraulic brake system
line. Hemove the hydraulic brake line from its retain-
ing elip on the axle housging
Remove both brake carrier plates from the axle hous-
ing and suspend them above the housing with
mechanics wire. Take care to prevent damage to
the hydraolic brake linesx and the parking hrake
cahles which are still attached to the brake carrier
plates.

8, Bupport the rear axle housing on a jack, and then
remove the spring U™ boll nute, Hemove the spring
plates and “U" bolls,

9. Lower the axle housing and remove it from under
the car.

10. If the old drive pinion and differential case assem-
blies are to he installed in A new housing, refer Lo
"Differential Carrier Assembly und Drive Pinion™ in
this section of the manual for removal and installa-
tion procedures.

(=]

=3

Rear Axle Housing Installation

I. Raise the axle housing into position so that the U™

bolts and spring elip plates cun be installed. Torque
the spring “U™ bolt nuls to 13-20 Ihs. ft.

2, Place the brake carrier plates in their normal posi-
tion on the axle housing., Use new gaskets on each
side of the brake carrier plates.

Inutull the axle shafts, brake drums and wheels

Attach the hydraulic brake line “T fitting to the

axle housing, and secure the hydraulic brake line in

ily relainer on the axle housing.

Raisc the axle housing and connect the shock ab-

sorbers,

6. Connect the drive shall at the drive pinion shaft.

7. Clean the gasket mounting surfaces of the inspection
cover and axle housing. Apply sealer (Permatex
No. 20 to both sides of the gasket. Daub the cover
mounting bolt threads with sealer ( Permatex No. 4),
Lnstall the inspection cover and lorque the mounting
bolte to 15-25 Ibs. ft. Fill the axle with the proper
grade and amount of lubricant. Hefer to “Section 12
— Maintenance™ in this manual.

- w

[ ]

Differential Carrier Assembly and Drive Pinion
Removal and Installation

A rear axle should not be disassembled until a thorough
dingnosis is made of the trouble and symptoms observed
during the operation of the car, Refer to “Rear Suspension
-— Trouble Shooting.”

Drive pinion bearing cup or drive pinion adjusting shim
replacement will require the removal of the rear axle
assembly lo insure proper replacement of the bearing
cups by means of an arbor press

Axle Shaft, Drive Shaft, and Cover Removal

1. Raise the car and support it on the underbody, so
that the rear axle drops down as far as the springs
and shock absorbers permit. Refer to “Section 13 —
Boddy" in this manual,

2, Loosen the cover fram the carrier casting rear face
and drain the lubricant. Remove the cover,

3. Remove both rear wheels.

4. Back-off the rear brake shoe adjustmentis. and then
remove the brake drums

5. Working through the hole provided in the axle shafi
flange, remove the nuts that attach the wheel bearing
retainers to the axle housing. Hemove the axle shaft
ngsemblics from the axle housing with Tools B-160
and 4235-T. See figure 4-10, Use care to prevent dam-
age to the axle shafl seals, The brake carrier plate
muslt not be dislodged. Install one nut to hold the
plate in place afier the axle shaft is removed.

6. Disconnecl the drive shall at the drive pinion flange.

Inspection of Differential and Drive Pinion
Assemblies Before Remaval

The differential case assemblv and the drive pinion
should be inspected before they are removed from the

a1
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housing, These inspections can help to find the cause of
the trouble and to determine the corrections needed.
Wipe the lubricant [rom the internal working parts, and
visually inspect the parts for wear or damage.
Rotate the gears to see if there is any roughness which
would indicate defective bearings or chipped gears. Check
the gear teeth for seoring or signs of abnormal wear

TOOL 4200.C

Fig. 4-15—Drive Goor Bocklash Check—(&60C-5206)

Check the differential casc and the drive pinion for
end play.

Sl up a dial indicator, Toal 4201-C, and check the
backlash at several puints around the drive gear, Backlash
should be between (0008 and 0012 inch. See figure 4-10,

If no obvicus defect is noted, check the gear itoolh
contact. Taint the gear teeth with suitable gear marking
comnpound, sach as a paste made wilh dry red lead and
oil. A mixture that ix ton wet will run and smear. Too dry
4 mixture cannot be pressed out from between the tecth.
Wrap & cloth around the drive pinion flange to acl as a
brake. Rotate the drive gear back and forth (use a box
wrench on the drive gear attaching bolts for a lever)
until & clear tooth contact pattern is obtained.

Refer to fipure 4-32. Cerlain types of gear tooth oom-
tacl patterns on the drive gear indicale incorrect adjust-
ment. Noise caused by incorrect adjustment can often be
corrected by readjusting the gears. Typical patterns and
lhe necessary corrections are explained in the assembly
procedures, under “'Gear Tooth Contact Patltern Check."”

Fig. 4-16—Drive Gear Runout Check—{60C-5215)

432

Make a note of the amount of shim correction that may be
required,

Gear tooth runout can sometimes be detected by an
erratic pattern on the teeth. However, a dial indicator,
Tool 42M-C, should be used to measure the runout of
the back face of the drive gear, as shown in figure 4-16.
This runout should not exceed (L002 inch.

Loosen the differential bedring cap bolts, and retorgue
them to § lbs, ft. Remove the adjusting nut locks. Care-
fully loosen one of the adjusting nuts to determine il any
differential bearing preload remainz. If bearing preload is
lost, the hearings can be reused il inspection reveals that
they are nol pitted or damaged.

DIFFERENTIAL CASE AND DRIVE PINION
REMOVAL AND DISASSEMBLY

1. Figure 4-17 i= presented for reference during dis-
assembly and assembly procedures. Romove the dif-
ferential bearing adjusting nut locks.

2. Murk one differentinl bearing cap and the case to
help position the parts properly during assembly. See
figure 4-18.

3. Remoave the differential bearing cap bolts and bearing
caps. Hold the differential case assembly in the
housing after the caps are removed.

4. Remove the differentinl case and bearing cups. See
figure 4-19,

A, Il the differential bearings are to bo vemoved, reler
to figure 4-20, then remove the bearings with Tools
4851-A and 4221-AlL.

6. Ilemove the bolts that atitach the drive gear to the
differential casc. Press Lhe drive gear from the case
or tap il off with a soft-faced hammer,

7. With a drifl, drive out the differential pinion shaft

rotainer. See figure 4-21,
8. Drive out the differential pinion shafl with a drift.
Remove the gears and thrust washers, See figure 4-17.
Hold the drive pinion flange and remove the pinion
nut. Remove the flat washer. Refer to figure 4-7.
Remove the pinion flange. Refer to figure 4-5,
With a soft faced hammer, drive the pinion out of
the front bearing cone and remove it through the rear
of the currier casting,
Refer to “Inspection After Removal and Assembly™
which follows. Perform inspection operations noted
under *Bearing Cups,” and “Cone and Roller Assem-
blies,” Tf inspection of drive pinion gear bearings in-
dicates damage to the extent that respective cup
and cone assemblies must bhe replaced, it will be
necessary to remove the axle housing assembly. Refer
to “Rear Axle Housing” in this seclion of the manual
and perform the necessary “Removal” operations.
Install the housing assembly in an arbor press.
With the use of Tools 461503 and 4625-L (or 4525-
AA ) press the cups out of the differential housing in
the manner shown in figures 4-22 and 4-23,
Make certain that the pinion cup bore in the differ-
ential housing is clean and free of damage.

10,
11.

12,

1k
14.

15.
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-
Flg. 4-19—Diferentinl Case Removal—(&0C-5209)

16. Place the differential housing in am arbor press.
Press the new rear pinion bearing cup into the hous-
ing with Tool 4625-HR or 4625-AB). Replace the
fronl cup with Tool 46815-HF. See fipurcs 4-22 and
4-23. Pinion bearing cups must be solidly seated.
Check the installation by attempting Lo insert a 0.0015-
inch feeler gauge between the cups and the bottom
of their respective bore.

17. Hemove the pinion rear bearing cone with Tool
4625-F, See figure 4-24. Remove the pinion shim.

18. With the use of a micrometer, measure the thickness
of the shim and nole the reading.

Inspection After Removal and Disassembly

Thoroughly clean all parts. Always use new solvent
when cleaning bearings. (il the bearings immediately to
prevent rusting. Inspect the parts for any major defects.
Clean the inside of the housing before rebuilding and
installing the parts. Inspect individusl parts as outlined
below.

44

i TOOL 4851 A

TOOL 4221 AL

Fig. 4-21—Differential Pinion Shoft Retainer
Removal —(60C-5213)

GEARS

The pattern taken during disassembly should be helpful
in judging il gears can be reused. Worn gears cannot be
recbuilt lo correct a noisy condition. Gear scoring is the
result of excessive shock loading or the use of an incor-
rect lubricant. Scored gears canmot be reused.

Examine the teeth and thrust surfaces of the differential
gears. Wear on the hub of a differential side gear can
cause a ““chucking™ noise known as “chuckle” when the
car is doven at low speeds. Wear of splines, Lhrust sur-
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TOOL 4625-HR
ORr

44235-AB

REPLACERS

Fig. 4-22—Front Pinien Bearing Cup Remowval, or Rear
Finion Bearing Cup Installotion—(&1CM-5201)

faces, or thrust washers can contribute to excessive drive
line backlash.

BEARING CUPS

Check bearing cups for rings, scores, galling, or erratic
wear patterns. Pinion bearing cups must be solidly seated.
Check by attempting to insert a 0.0013-inch feeler between
these cups and the botloms of their bores.

4413-HF
REPLACER

Fig. 4-23—Rear Pinion Beoring Cup Remaval, or Front
Pinion Boaring Cup Installation—{61CM-5203)

Fig. 4-24—Pinion Rear Bearing Cone Removal—{60C-5217)

COME AND ROLLER ASSEMBLIES

When operaled in the cups, bearing rollers musl lurn
without roughness. Examine the roller ends for wear, Step-
wear on the roller ends indicates the bearings were not
pre-loaded properly or the rollers were slightly misaligned.

DIFFERENTIAL BEARING ADJUSTING NUTS

Temporarily install the bearing caps in their proper
position | previously noted by index marks during re-
moval) and test the Gt of the adjusting nuls in Lheir
threads. The faces of the nuts that contact the bearing
cups must he smooth and square. Tolish these with a
fine abrasive on 4 flal surface, Replace the nuts or exam-
ine the threads in the carrier, if their fit is not proper.
Be sure that the hearing caps are on the side they were
machined to fit,

DRIVE FINION FLANGE

Be sure that the ears of the flange have not beeon dam-
aged in removing the drive shaft or in removing the
Hlange from the pinion. The end of the flange that con-
tacts the bearing cone must be smooth. Polish this face
il necessary, Roughness sggravates backlash noises, and
causcs wear of the flange with a resultant loss in pinion
bearing preload,

CARRIER CASTING

Make sure that the differential bearing bores are
smooth and the threads are not damaged.

DIFFEREMTIAL CASE

Carefully rxamine the case hubs, which may have heen
damaged when the bearings wers removed. The bearing

45
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assemblies will fail if they do nol seat firmly on the
hubs,

Check the fit of the differential side gear hubs in the
case,

Assembly ond Installation

DRIVE PINIONM SHIM SELECTION

Pinion bore dimension tolerances and the operaling
positions of the gears reguire the use of an adjusting

shim hetween the pinion rear bearing cone and the pinion
gear. Refer to figure 4-17. When the shim thickness is
decreased, the pinion gear i=s moved away from the drive

gear. When the shim thickness 13 increased, the pinion

MATCHED GEAR
SET IDENTIFICATION

MARKING FOR

SHIM SELECTION

Fig. 4-25—Gear Set Markings—(60C-5218)

is moved closer to the drive gear. Shims are available
in thicknesses of 0,008 inch through 0.024 inch in 0.001
inch increments.

The drive pinion and drive gear assembly iz always
used as & matched sel, The set is designated by an index
number. The drive pinion and drive gear markings are
shown in figure 4-25. The number “512" is the matching

number that appears on both the drive pinion and the

drive gear. When a new gear sei is being installed in an

axle be sure thal a matching number appears on both

the drive pinion and the drive gear.
If a new drive pinion and drive gear sel is to bo

installed, refer lo figure 4-25 and observe the gear end
of the old and new pinion for a plus (4+) or minus (—)
sign followed by a number,

To select the correct shim thickness required for in-
stallation of a new pinion gear, perform the following
=teps:

1. Measure the thickness of the original shim pack with

a micromeler and note the reading.

2 Refer to figure 4-26, Note the shim adjusiment num-
ber on both the old and the new pinion. Observe
the amount of change shown in the table under “New
Pinion Marking” and in line with “0Old Pinion
Marking.” Note the reading. Add or subtract the
reading obtained from that of the original shim pack
and note the result.

3. To the result above, add ur subtract the shim cor-
rection indicated during the gear tooth contact pat-
tern check. Thiz final result is the shim thickness
required for installalion of the new drive pinion.

DRIVE PINION ASSEMBLY AND INSTALLATION

1. Place the shim and pinion rear bearing cone on the
pinion shaft Press lhe bearing and shim firmly
against the pinion shaft shoulder with Tool 6306
AG-3 us shown in figure 4-27.

2. Place a new pinion bearing preload spacer on the
pinion shaft. If the wunit incorporates a long spacer,
muke sure the large dinmeter end of the spacer is
against the pinion rear bearing inner race,

3. Lubricate the pinion rear bearing with axle lubricant.

Lubricate the pinion front bearing cone and place it

in the housing.

5. Refer to figure 4-9. Cont the oulside edge of a new
oil seal with an il resistant sealer and install it in
the carrier casting with Tool 4676-C,

6. Insert the drive pinion shallt fange into the seal and
hold it firmly against the pinion front bearing cone.
From the rear of the carrier casting, insert the pinion
shaft into the flange,

7. Place the flat washer on the pinion shaft and start
the nut, Hold the Mange with Tool 4851-K and
tighten the pinion shaft nut. As the pinion shaft nut

0id Pinign Mew Pinlan Marking
Marking —4 =3 -2 1 0 +I1 | +2 L3 +4
4 +0.008 +0.007 +0.006 +0.005 +0.004 0003 +0.002 +0.001 0
W 10,007 10,006 FO.005 | --0.004 0003 | +0002 ool | 0 | —noai
+2 0,006 1 0.005 00 +0.004 0,002 +0.001 0 0001 | —0o002 |
+1 40,005 +0.004 +0003 | 0002 o000 | o 0,001 —0.002 “0.003
0 + 0.004 +0.003 joo2 | -+0001 0 0001 | —00m —0oe3 | —oom
[ -1 | +oom 0002 F 0.0 0 | —oml oz | —0003 Tomod | —o0ms
= +0,002 +0.001 0 —0.001 —0.002 —0003 | -DOo4 | —0.005 0,006
=3 +0.001 0 0.001 —0002 | —0.009 oood | —0005 — 0,006 —0.007
N 0 —.001 — .00 0.003 —0.004 —0.005 0006 | —0.07 —0008

Fig. #-16—Drive Pinion Shim Thickness—Change from Originol Shim Thickness—Inches— (60C-5227)
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is tightened the pinion shaft is pulled into the front
bearing cone and into the flange. See figure 4-28.
As the pinion shafl is pulled into the front bearing
conc, pinion shaft end play is reduced. While there is
still end play in the pinion shaft, the flange and
cone will be fell 1o bottom. This indicates that the
bearing cone and flange have bottomed on the col-
lapsible spacer,

TOOL
6306 AG-3

Fig. 4-27—Pinion Rear Beoring Cone Installation—{&0C-5226)

From this point a much greater torque must be ap-
plied to turn the pinion shaft nul since the spacer
must be collapsed. From this point, also, the nut
should be tightened very slowly to the specified
minimum torque of 140 Ibs, {1, “I'he pinion shaft end
play must be checked often, so that the pinion bear-
ing preload does not exeeed the limits,

If the pinion shaft nut is tightened to the point that
pinion bearing preload exceeds the limits, the pinion
shaft must be removed und 8 new collapsible spacer
installed. Do not decrease the preload by loosening
the pinion shaft nut. This will remove Lhe compres-
sion between the pinion front bearing cone and the
collapsible spacer and may permit the front bearing
cone to turn on the pinion shaft.

&5 As soon as there is preload on the bearings, turn
the pinien shaft in both directions several times to
seal the bearing rollers.

9. Adjust the preload on used bearings to 10-16 inch
pounds torque, On new bearings, adjust the preload
to 17-27 inch pounds. Measure the preload with the
Tools 4209-C and 4209-C-12 shown in figure 4-29,

Differential Case Assembly and Installation

1. Lubricate all the differentinl parts with axle lubri-
cant, before they are installad in the case.

VO AR, MINIMUM TORQUE

REGUIRED TO
OBTAIN CORRECT
PINIOMN BEARING
FRELOAD-140 FT.LBS,

Fig. 4-28—Drive Pinion Shaft Mut Installatien—(60C-5229)

& b

10.

11.

12,

Place the side gears and thrust washers in the case.
Place the two pinion gears and thrust washers ex-
actly opposite each other in the case openings and
in mesh with the =ide gears.

Turn the pinions and thrust washers untlil the holes
in the pinion gears align with the pinion shaft holes
mn the case.

Start the pinion shaft into the diferential case.
Carefully align the shaft retaining pin hole with the
pin hole in the case. Drive the shaft into place and
install the retaining pin. Refer to figure 4-21.

Place the drive gear on the differential case and in-
stall the holtz. Torque the bolts to 40-50 Ibs. ft
Press the differential bearing conez onto the differ-
ential assembly with Tool 4222-M as shown in fig-
ure 4-30.

Wipe a thin coating of lubricant on the bearing bores
s0 that the differential bearing cups will move easily.
Place the cops on the bearings and sot the differential
case assembly in the carrier casting. Refer to figure
4-19. Slide the aszsembly along the bores until a
slight amount of backlash is felt between the gear
teeth. Hold the differential case in place.

Set the adjusting nuts in the bores so that they just
contact the bearing cups.

Carcfully position the bearing caps on the earrier
casting. Match the marks made when the caps wern
removed.

Install the bearing cap bolts. As the bolts are tight-

a7
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13.

14.

4209.C.12

Fig. 4-29—Pinion Bearing Preload Check—(&0C-5210)

ened, turn the adjusting nut with ool 4067-E as
ghown in figure 4-31.

If the adjusting nuts do not turn freely as the cap
bolts are tightened, remove the bearing caps and
again inspect for damaged (hreads or incorrectly
positioned caps. Tightening the bolts to the specified
torque is done to be sure that the cups and adjusting
nuts are seated. Loosen the cap bolts, and torque
them (o only 5 Ths. ft. before making adjustments.
Loosen the right-hand nut until it is away from the

L TOOL 4222-M
|
|
[

Fig., 4-30—Installatien of Differontial Bearing Cones
[61CM-5204)

cup. Tighien the left-hand nut until the drive gear
ig just forced into the pinion with no backlash. (Be
check the right-hand nut at this time lo be sure that
it is still loose.) The lefi-hand adjusting nul is on
the drive gear side of the carrier. The righi-hand nut
is on the pinion side. Tightening the left-hand nui
moves Lhe drive gear into the pinion to decrease
backiash, and tightening the right-hand nut moves
the drive gear away.

15. Loosen the left-hand adjuster nut 1 to 114 notches.
Tighten the right-hand adjuster nut to the specified
214 to 3 notches beyond the point where it first con-
tacts Lhe bearing cup. As preload is applied from the
right-hand side, the drive gear is foreced away from
the pinion and vsually resulty in the correct backlash,
The specified backlash is 0.008 to 0.12 inch.

TOOL 4047-E

Fig. 4-31—Backlash and Bearing Prelood
Adjustment—{60C-52121)

16. Torque the differential cap bolts to 40-50 lbs. ft.
Measure the backlash on several teeth around the
drive gear. If the measurements vary more than
(K2 inch, there 13 excessive runout in the gears or
their mountings, which must be corrected to obtain
a satisfactory unit. If the backlash is out of specifi-
cation, loosen one adjusting nut and tighten the op-
posite nut an equal amount, to move the drive gear
away from or foward the pinion. When moving the
adjusting nuts, the final movement should always
be made in a lightening direction. For example, if
the lefi-hand nut had to be loosened one notch, loosen
the nut two notches, then tighten it one. This proce-
dure makes il certain that the nut is contacting the
hearing cup, and that the cup cannot shift after
being put in service,

Gear Tooth Contact Pattern Check

Paint the gear teeth and roll a contact pattern as de-
scribed in “Inspection Before Removal” Figure 432
shows some drive and coast pallerns and indicates the
changes required to obtain the correct operating posilions
of the gears

The desirable pattern is shown in figure 4-32, Under
load, the pattern (tooth contact) will spread out over
most of the looth.

Thr movement of tooth contacl patterns with changes
in gear locations can be summarized as follows:

1. Decreasing backlash moves Lthe drive gear closer to
the pinion:
a. Drive pattern (convex side of gear)
slightly lower and toward the toe.
b. Coast pattern (concave side of gear | moves lower
and toward the toe.

IMOVTE
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2 Increasing backlash moves the drive gear away from

the pinion:
a. Drive pattern moves slightly higher and foward
the heel,

b, Coast pattern moves higher and toward the heel.

3. Thicker shim with the backlash constant moves the
pinion closer to the drive gear:

a. Drive pattern moves deeper on lhe looth (fank
contact) and slightly toward the toe.

b, Coast pattern moves deeper on the tooth and
toward the hesl.

4. Thinner shim with the backlash constant moves the
pinion further from the drive gear:

a. Drive pattern moves toward the top of the fonth
(face contact) and toward the heel.

b. Coast pattern moves toward the fop of the tooth
and slightly toward the toe.

5. If the paillerns are not correct make the changes as
indicated.

6. When the pattern is correct, remove the marking
compound from the gear tecth. Install the differential
bearing adiusting nut locks and bolts. Torque the
bolts to 12-20 I, [

Axle Shaft, Drive Shaft and Rear Cover Installation

1. If the rear axle housing assembly was removed from
the wehicle refer to “Rear Axle Housing” in this

DRIVE SIDE COAST SIDE
HEEL TOE TOE HEEL
n l_ c
DESIRABLE PATTERM k ".r'
DECREASE

SHIM THICK NESS

INCREASE
SHIM THICKMNESS

DECREASE BACKLASH

INCREASE BACKLASH

Fig. 4-32—Typical Gear Tooth Contact Patterns—(&61CM-5201}

saction of the manual and perform the “Installation”
procedures oullined.

2. TIf rear axle housing removal was not required during
the repair procedures, install the axle shafts, drive
shaft and rear cover. Refer to “Rear Axle Shaft
Wheel Bearing and Qil Seal” in this section of the
manual and perform “Installation” procedure steps
“4" through “7".

REAR SUSPENSION TROUBLE SHOOTING
Rear Axle Assembly

A rear axle should not be disassembled until a thor-
ough diagnosis 15 made of the trouble and symptoms ob-
served during the operation of the car.

The most common rear axle complaint is noise. Ex-
cessive noizse usually indicates fulure trouble in the axle,
However, it must be pointed out that gears inherently
make some noise, and an absolutely quiet unit is seldom
found. Be sure the noise is not caused by the engine,
tires, transmission, wheel bearings, or some olher part
ol the car,

Before road testing the car, make sure sufficient lubri-
cant is in the axle housing and inflate the tires to the
correct pressure. Drive the car far enough to warm the
lubricant to normal operating temperature before testing.

Engine or exhaust noise can be detected by running
the engine al various speeds with the transmission in
neutral.

Tire noise can bhe detected by driving the wr over
various road surfaces, Tire noise is minimized on smooth
asphalt or black top roads Switching tires may help to
isolate or eliminate tire noises.

Wheel hearing noise can sometimes be detected by
jacking up each wheel in turn and feeling for roughness
as the wheel is rotated.

Wheel hearing noise is mosl obvious during low speed
coast. Applving the brakes lightly while the ear is mov-
ing will often reduce or eliminate the noise caused by
a defective wheel bearing.

A ear should be tested for axle and drive line noizes
by operating it under four driving conditions:

1. MRIVE. Higher than normal road-lond power, where
the speed gradually increases on level road accelera-
tion.

2. (RUTSE. Constant speed operation at normal road
speeds,

3. FLOAT: Using only enough throttle to keep the
car from driving the engine, Car will slow down
ivery little load on rear axle gears).

4. COAST. Throttle closed —enpgine iz braking the
car. { Load is on the coast side of the gear set )

Execessive hacklash in lhe axle driving parts may be
caused by worn axle shaft splines, loose axle shaft flange
nuts, loose universal joint flange mounlings, excessive
backlash between the drive pinion and ring gear, excessive
hacklash in lhe differential gears, or bearinge worn or
out of adjustment.

It iz sometimes impossible o determine, from a test,
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exactly what internal repairs are needed to correct a
noisy rear axle unit. In these cases the needed repairs
can best be determined by a careful inspection of align-
ment, adjustment and wear on individual parts, when the
unit is disassembled.

Drive Line and Universal Joints

Excessive noise or vibration may be caused by lack of
lubrication, worn universal joint bearings, and sprung
or damaged drive lines. Make the necessary repairs.
Undercoating carelessly applied to the drive shaft can
destroy the balance and cause vibration. In some cases,
loose body hold-down bolts or brackets should be checked
as a source of noise. Repair, tighten, or replace parts
as required.

Vibration or “shudder” which is noticeable either on
fast acceleration or when coasting using the engine for
a brake, may be caused by the rear axle housing being
loose on the rear springs or by excessive drive line
angles. If the rear axle “U” bolts are loose, tighten the
nuts to 13-20 lbs. ft. torque.

SPECIFICATIONS

Semi-Elliptic Leaf Springs—Rear

No. Capacity at Deflection Length  Width
Model of Normal Loaded Height Rate
Usage |[Leaves (Pounds) (Pounds per Inch) (tnches)
54A-62A1 5 655-685 75-85 50.0 2.0
59A-71A} 5 860-900 112-122 50.0 2.0
Rear Axle Ratios and Gear Identification
No. of Teeth
Axie Ratio Driven Gear Pinion
3.50:1 35 10
3.56:1 32 9
3.89:1 35
Rear Axle
Backlash Between Drive Gear and Pinion 0.008-0.012
Backlash Variation between Teeth Max. 0.002
Runout of Backface of Ring Gear as Assembled “Max. 0.002
Thickness:
Differential Side Gear Thrust Washers 0.030-0.032
Differential Pinion Gear Thrust Washers 0.030-0.032
Pinion Shim Thickness (0.001 inch Increments) 0.008-0.024
LUBRICANT CAPACITIES—APPROXIMATE
Application Pints
Rear Axle 2
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TORQUE VALUES Lbs.-Ft.
Rear Cover Bolts 15-25
Tiﬁerential Bearing Cap Screws 40-50 N
Differential Bearing Adjusting Nut Lock Bolts 12-20
Rear Shock Absorber to
Rear Spring Clip Plate Assembly Nuts 15-25
Universal Joint Flange Axle End to ‘
Universal Joint Bearing Assembly Nuts 7-10
Drive Gear Attaching Cap Screws 40-50
Rear Axle Shaft Bearing Retaining Nuts 30-35
Spring Clip Nuts (Rear Springs to Axie Housing) 13-20
Minimum Torque Required to Tighten Pinion Flange ]
Lock Nut to Obtain Correct Pinion Bearing Preload 140
Pinion Bearing Preload (Inch-Pounds) ]
New Bearings 17.27
Used Bearings 10-16
Differential Bearing Preload 24 -3 notches tight
i Rear Spring to Rear Spring Front Hanger Retaining Nuts 30-40
Rear Spring Shackle Bars to Body Retaining Nuts 13-20
ﬁ?ear Shackle Bar to Rear Spring Retaining Nuts 13-20
Wheel fietaining Nuts 55-85

SPECIAL TOOLS

TOOL NO. DESCRIPTION

B-160 Impact Handle — Used with 4235-D

1175-AE  Remover — Wheel Bearing Seal and Pinion
Seal

1177-B Replacer — Wheel Bearing Oil Seals

1225-B Replacer — Rear Axle Bearing

1225-C Remover — Rear Axle Bearing

4067-E Wrench — Differential Bearing Adjustment

4201-C Gauge — Differential Backlash and Runout

4209-C Scale — Pinion Tension with Socket 4209-C-12

4221-AL  Pilot — Differential Bearing Cone Remover

4222-M  Replacer — Differential Bearing Cones

4235-D Remover Adapter — Axle Shaft Assembly

4615-G Remover — Drive Pinion Bearing Cup —
Front

4615-HF Replacer — Drive Pinion Bearing Cup —
Front

4625-F Remover — Drive Pinion Cone

4625-AB Replacer — Drive Pinion Bearing Cup—Rear

4625-HR Replacer — Drive Pinion Bearing Cup — Rear

4625-AA  Remover — Drive Pinion Bearing Cup—Rear

4625-L Remover — Drive Pinion Bearing Cup — Rear

4676-G Replacer — Drive Pinion Oil Seal

4851-A Remover — Universal Joint Flange and
Differential Bearing Cones

4851-K Holding Tool — Universal Joint Flange

6306-AG-3 Replacer — Drive Pinion Bearing Cone

7657-G

Replacer — Transmission Extension Housing
Bushing and Seal



SECTION 5-

DESCRIPTION AND PRINCIPLES OF OPERATION

A worm and recirculating ball-type steering gear is
uzed on all cars. See figure 5-1. The gear is mounted
on the left-hand body frame side member and is acces-
gible for adjustments and lubrication from the engine
compartment.

EECTD B SHAFT -
ADJUSTING
SCREW

STEERING SHAFT BEARING
mn ADJUSTER LOCK MNUT

\ ’ /STEEIHNG
- I\sru.rr

- STEERING SHAFT
BEARING ADJUSTER

UPPER STEERING

SECTOR '/i SHAFT BEARING

SHAFT :
% BALL RETURN
- GUIDE CLAMP
| SECTOR
| SHAET BALL RETURN

GUIDES

LOWER STEERING
aHAFT BEARING CUP

‘EUSHING 5.: 4

Fig. 5-1—Typieal Recirculating Ball-Type Steering
Goar—(60C-1201)

The steering gear worm, figure 5-1, is supported at
each end by preloaded ball-type thrust bearings. The
gear rack (hall nut) s connecled Lo the worm shafll
through ball bearings. Helical grooves in the gear rack
match helical grooves in the worm shaft. The ball bearings
within the grooves form a thread between the rack and
the shaft. As the shaft is turmed, the rack moves along on
the halls a= it would on an ordinary screw thread

The seclor shall incorporates an integral gear seclor
which meshes with the ball-driven gear rack

The sector shaft rotates in bushings pressed into the
gear housing.

Worm bearing preload is controlled by the steering
shaft bearing adjuster which threads into the housing
(Gear rack and sector mesh is controlled by the adjusting
screw in the housing cover

PERIODIC MAINTENAMNCE

To maintain maximum performance, it is recommended
that the following service items be periodically performed
at the mileage intervals indicated

1. TLabricate the steering linkage and front suspension
with chaszis lubricant every 1,000 miles,

2. Ewvery 8,000 miles, chack the lubricant level of the
steering gear and add sleering gesr lubricanl as
required.

STEERING

3. At 6,000 mile intervals check and adjust steering
gear preloads and, check front wheel alignment if
unusual tire wear is indicated.

OM-THE-CAR ADJUSTMENTS
Steering Worm and Sector Gear Adjustments

There are two melhods recommended for measuring
the worm bearing preload and sector mesh load. One

RSFRING SCALE

Fig. 5-2—S5teering Gear Lood Check Using Full
Scale=Typical—{60C-1214)

TORGQUE WRENCH EXTEMSION

Fig. 5-1—Steering Gear Load Check Using
Torgue Wreanch—{&0C-1203)
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Fig. 5-4—5teering Geor Adjustments—{60C-1202)

methnd uses a spring scale to measure the pull on the
rim of the steering wheel, Sec figure [-2, The second
method uses a standard pound-inch torque wrench to
measure the effort required to turn the steering shaft.
See figure 5-3.

The adjustment procedures that follow are for use with
a spring scale attached to the rim of the steering wheel.
The following table gives the equivalent torgque wrench
specification:

STEERING GEAR ADJUSTMENT
SPECIFICATIONS
Spring Scale ,i,‘::_?‘“;
Worm Bearing
Preload 3% to 3 Ibs. 3-6 Ibs.-in.
Worm Bearing
and Mesh Pre-
load (Total) 1-114 lbs. 5-13 lbs.-in

The ball nut assembly and the sector gear must be
adjusted properly to mainiain minimum steering shaft
end play (a factor of preload adjustment) and minimum
backlash between sector gear and ball nut. There are only
two possible adjustments within the recirculating ball-
type steering gear, and these should be made in the fol-
lowing order to avoid damage or gear failure:

1. Disconnect the idler arm rod ond and spindie con-
necting rod end from the sector shaft arm (pitman
arm| with Tool 3290-B.

2, Loosen the steerving gear housing atllaching bolts at
the underbody side rail to relieve possible binding
Ielween Lhe steering column and the worm shaft,

3. Loosen the steering column bracket screws at the
instrument panel.

4. Partially tighten the steering column bracket screws.

5. Torgue the steering gear housing attaching bolts to
25-35 lbs. ft.

32

6. Loosen the nut which locks the sector adjusting
screw, and turn the adjusting serew counterclockwise.
See figure 5-4,

7. Measure the worm bearing preload, Read the pull
required to keep the wheel moving lur al least one
complete turn, If the torque or preload is not within
specifications, adjust as oullined in the next step.

B. Refer to figure 54 and loosen the steering shaft
bearing adjuster lnocknut, and tighten or back off the
bearing adjuster {o bring the preload within the
specified limits.

9, Tighten the steering shaft bearing adjuster lock nut,
and recheck the preload.

10. Turn the steering wheel slowly to either stop. Turn
gently against the stop (o wvoid possible damage o
the ball return guides. Then, rotate the wheel 2-5/16
turns to center the ball nut.

11. Turn the sector adjusting screw clockwise until the
specified worm bearing and mesh preload (total) is
necessary to rotate the worm past iis center. No
perceptible backlash is permissible at 30° on either
side of center. When making this adjusiment, the
seclor shall adjusting screw should always be turned
in the same direction o aveid backlash. If the screw
is over-adjusted slightly, back-off the screw a turn
and readjust to eliminate the backlash.

12. Tighten the sector adjusting screw locknut, and re-
check the hacklash adjustment.

13. Torque the steering column clamp nuts to 9-13 Ths. fit,

14. Connect the idler arm md end and spindle rod end
to the sector shaflt arm | pitman arm) and torque the
retaining nuts to 25-35 Ibs, M1, Install the coller pins,

Steering Wheel Spoke Position Adjustment

When the steering gear is on the high point, the [ront
wheels should be in the straight-ahead position and the
steering wheel spokes should be in their normal position
with the sector shaft arm pointing directly forward. If
the spokes are not in their normal position, they can be
adjusted without disturbing the toe-in adjustment. Refer
to "T'oe-In and Steering Wheel Adjustments” in “Sectlion
3 Front Suspension”.

STEERING WHEEL
Replacement

1. Refer to figure 5-5. Remove the horn ring | or button |
assembly and related parts.

2. Remove the nut from the end of the steering shaft
Itemove the steering wheel from (he shafl with Tool
A600-AA or 3826. See figure 5-6.
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Fig. 5-5=5teering Wheel, Horn, and Reloted Ports—{&0C-1213)

Install the horn ring
related parts.

Fig. 5-6—5teering Wheel Removal—{&60C-1204)

ior button) assembly and

STEERING GEAR
Removal

For hoisting and jacking instructions, refer to “13G

Body-Frame”

3. With the front wheels straight forward, position the 1.
steering wheel on the steering shaft so that the align-
menl marks on the steering wheel and steering shafl
coineide,

4. Install the sieering wheel nut on the shaft and
torque it to 25-35 lbs. ft. Stake the nut. 2

Raise the front of the car and install safety stands.
Remove the drag link end and idler arm end from
the sector shaft with Tool 3280-B, Remove the seclor
ghall arm retaining nut and remove the arm from the
sector shaft, See figure 5.8,

Remove the steering gear housing attaching bolts nt

4
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ek AR iy |
Fig. 5-B—S5ector Shaft Arm Removal—{&1CM-1201)

the underbody side rail and disconnect the trans-
mission shift rod(s) at the gear shift leveris}.

3. Pull the rubber zeal up on the steering column, fold
the floor mat aside, and move the dash panel insula-
tion out of the way.

4. Remove the retaining screws from the steering col-
umn weather seal on the dash panel. Remove the
steering column cover plates and gasket.

. Ddscomnect the horn and turn indicator wires under
the instrumenl panel. Also, on a car with a Comet
Drrive transmission, disconnect the neutral switch
wires.

6. Remove the horn ring (or button) and spring. Re-
move the steering wheel retaining nut and the sleer-
ing wheel. Refer to figures 5-5 and 5-6.

7. Bemove the upper bearing sleeve and spring. Re-
move the turn indicator lever and the shift lever.

A. Remnove the steering eolumn clamp to instrument

panel bolts and remove the clamp (upper and lower

halves) and the insulator,

Slide the steering column tube assembly from the

steering gear shaft, guiding the shift leveris) up

through the rubber scal at the dash panel

10. Remove the steering gear and shaflt assembly out

the fromt through the engine compartment.

=

Disassembly

1. Rotale the sieering shaft 2-5/16 lurns {rom either
stop.

2. After removing the sector adjusting screw locknut
and the housing cover bolls, remove the sector shafl
and the cover. Remove the cover from the shaft by
turning the screw clockwise. Keep the shim with the
SCTEW.

3. Loosen the adjuster nut, and remove the adjuster
agsembly and the upper steering shaft hearing.

4. Carefully pull the steering shaft and ball nut from
the housing, and remove the lower steering shaft
bearing. To avoid possible damage to the ball re-
turn guides, keep the ball nul from running down
lo either end of the worm.

DNisassemble the ball nut only if there 1= indication
of binding or tightness,
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Bemove Lhe ball return guide clamp and the hall
return guides from the ball nut. Keep the ball nut
clamp-side up until ready to remove the halls.

6. Turn the ball nut over, and rotate the worm shaft
from side to side uniil all balls have dropped oul
of the nut into a clean pan. With the balls removed,
the ball nut will slide off the worm.

Remove Lhe bearing cup, seals, or bushings only if
preliminary  inspection shows damage. Install the
steering gear housing in a vise and remove the lower
bearing cup with Tools 76800-E and 3552-H. See
figure 5-9, Discard the upper bearing cup and the
adjuster as a unit if the upper bearing is defective.
Replace lhe bearing and adjuster with new parts.

8. Press out both sector shaft bushings from the hous-
ing with Tool 3576-AA. See figure 5-10.

=1

=1

Claoning and Inspaction

Wash all parts in a cleaning solvent, and drv with a
lint-free cloth. The bearings should not be spun dry with
compressed air. Inspect the shaft and worm for scoring,
cracks, or checks, and for straightness of the shaft. Check
the splines and the threads on the sector shaft for wear
and burrs. Inspect the gear leeth for scoring, pitting, and
other wear. Inspect the bearings for free movement,

TOQOL 7600-E
WITH JAWS
35352-H

Fig. 5-%—5teering Shoft Lower Bearing Cup
Removal—{&0C-1206)
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FRESS RAM

FRESS RAM

TOOL 3576-AA

STEERING
GEAR HOUSING

/

STEERING GEAR
HOUSING

Fig. 5-10—5actor Shaft Bushing Removal—(&0C-1207) Fig. 5-11—5ector Shaft Bushing Installation—({&0C-1208)
and the cups for wear or irregular surfaces. Check the turning the worm. See figure 5-15. It may be neces-
housing for eracks, and the bushings for scoring, pitting, sary to work the worm back and forth as well as up
or other wear. and down to close up the spaces between the balls, Fill

Assembly PRESS RAM~=""

1. If the seclor shaft hushings have been removed,
press new bushings into lhe houszing with Tonl
A576-AA as shown in figore 5-11.

2. 11 the sleering shaft upper and/or lower bearing cup
has bern removed, press a new bearing cup into the
housing with Toel 3576-E. See figure 5.12.

3. Press a new steering shaft upper bearing cup into
the bearing adjuster. See figure 5-13.

4. SBlide the ball nut over the worm, keeping the pusi-
tion of the lwo parts related as shown in figures
5-14 and 5-15,

5. Align the grooves in the worm and rack by sighting
through the ball guide holes. Count one-half the total
number of balls into a soitable container. This is the
number of balls required to fill one cireuit. TO0L 3576

6. Work as many of these balls as possible into the
guide hules of one circuit while alternately turning
the worm in opposite directions, Work the balls into

Sephei : Fig. 5-12—5teering Shaft Low i
the circuil with a blunt punch or screwdriver while 2 Cup |".1;;mi.n:;mc.|?q:;ﬂ"“
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FRESS RAM —i-

TOOL 3576 E

BEARING
ADIUSTER

Fig. 5-13—5teering Shaft Upper Bearing
Cup Instoilation—(60C-1210)

the circuit from the battom of one guide hole to the
bottom of the other hole.

7. Copat the groove of one half of a return guide with
clean chassis grease, and place the remaining balls
in the guide. See figure 5 16. Add the other half of
the guide and, while holding the two halves together,
push the guide into the guide holes in the ball nut.
If the guide cannot be pushed all the wav down
easily, tap it lightly into place.

8. Fill the second ball circuit in the same manner, then
attach the guide clamp with the lockwasher and re-

[T——
) \ NARROW END

o~ OF TOOTH

LOWER CIRCWUIT

UPPER CIRCLIT

BaLl mMUT

NARROW END OF TOOTH

Fig. 5-15=Filling Ball Circuwit—Typical—{60C-1214)

taining screw. Check the ball nut to see that it
rolates freely.

9. Coat the threads of the steering shafl bearing ad-
juster, the housing cover bolts, and the sector adjust-
ing screw with a suitable oil-resistant sealing com-
pound, Do not apply sealer to female threads, and
especially avoid getting any sealer on the steering
shaft bearings.

10. Coat the bearings, bushings, and gear tecth with
light engine oil.
11. Clamp the housing iIn a visc, with the sector shaflt

BALL NUT

BALL RETURM

GUIDE

Fig. 5-14—Relation of Ball Myt to Worm—Typical—(&0C-1220)

=17

Fig, 5-16—Ball Guide Filled—Typical—{60€-2017)
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12.

13.

14.

axis horizontal, and position the sleering shalt lower
bearing in its cup.

Position the steering shaft and ball nut assemblies
in the housing.

Position the upper steering shaft bearing on the top
of the worm, and insiall the sleering shaft bearing
adjuster and the adjuster lock nut. leave the ad-
juster nut and lock nut loose.

After installing the steering wheel nut on the steer-
ing shaft, adjust the worm bearing preload as out-
lined in “Steering Worm and Sector Gear Adjust-
ments” in this section of the manual. New steering
gears are factory adjusted.

Position the sector adjusting screw and adjuster
ghim, and check the end clearance which should not
exceed 0.002 inch between the screw head and the
end of the sector shaft. If clearance is greater than
01.002 inch, replace the shim. See figure 5-17.

Fig. 5-17—Checking Adjusting Screw Clearance in Sector
Shaft—Typical —(60C-1218)

16.

17.
18.

19.

1.

Starl the seclor shaft pilot into the housing cover and
then, using a screwdriver through the hole in the
cover, turn the adjusting screw counterclockwise to
pull the pilot into the cover.

Install a new gaskel on the housing cover.

Rotate the steering shaft until the ball nut teeth
are in position to mesh with the sector gear, tilting
the housing so that the ball nut will tip toward the
housing cover opening.

Push the housing cover and =ector shaft assemblies
into place, and install the 2 top housing cover bolts,
The third bolt should be installed after lubricant
is put into the gear housing. Do not tighten the cover
bolts until it is certain that there is some lash be-
tween the ball nul and sector gear teeth. Torque the
cover bolts to 12-20 lbs. L,

After loosely installing the sector shaft adjusting
screw locknut, adjust the sector shaft mesh (back-
lash) as outlined in “Steering Worm and Sector Gear
Adjustments” in this section of the manual.

Remowve the stecring wheel nut,

Installation

1.

STEERING COLUMN
1.

=

Position the steering gear and shaft assembly through
the engine compartment, resting the gear assembly
on the underbody side rail.

Slide the steering column tube assembly over the
steering shaft, guiding the shifting arms through
the rubber seal at the dash panel.

Position the steering column assembly and retaining
clamp and insulator, and loosely install the retain-
ing bolis and nuts.

Position the upper bearing sleeve and spring, and
position the steering wheel. Install the retaining
nut and torque it to 25-35 Ibs. ft. Stake the retain-
ing nut. Install the turn indicator lever.

Install the spring, and horn ring (or button}, then
align the steering wheel to the center peint.

Install the steering gear retaining bolts at the under-
body. Torque the bolte to 25-35 lbs. It

Position the sector shaft arm on the steering shaft,
aligning the master splines, and torque the retaining
nut to 85-110 lbs, ft. Install the idler arm and drag
link. Torque the mounting nuts to 25-35 Iba. ft. In-
stall the cotier pin,

Lower the car from the safety stands Connect the
horn, turn indicator wires, and (on cars with a
Comel Drive transmission! the neutral switch wires.
Connect the transmission shift rodi(s). Position the
steering column cover plates and gasket on the dash
panel and install the retaining screws.

Position the dash panel insulation just above the
steering column. Position the floor mat and pull the
rubber seal down to the floor pan.

Tighten the instrument panel clamp nuts to 9-13
b, ft,

If necessary, correct the adjustment of the shift
lever (s) and the neutral switch. Hefer to “Section
7 - Transmission.”

UPPER BEARING REPLACEMENT

Disconnect the horn wire and the lurn indicator wires
below the instrument panel, and slide off the plastic
insulator. Remove the horn ring (or button) and
gpring. Refer to figure 5-5.

After removing the retaining nut, remove the steering
wheel with Tool 3600-AA. Refer to figure 5-6. Un-
screw the turn indicator lever,

Remove the turn indicator switch screws, and pull
the switch to one side.

Refer to figure 5-7. Remove the steering column
tube flange retainer nuts allowing the bolts to drop
into the gear shift lever socket assembly.

Remaove the turn indicator switch, the steering column
tube flange, the sleeve, and the turn indicator wiring
assemhbly from the steering column tube.

Remove the steering column tube flange from the
turn indicator switch and wiring assembly.

Remove the steering column upper bearing from the
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flange. Remove the bolts from the gear shift lever
socket.

8. After applying lubriplate, install the new upper bear-
ing.

9. Feed the turn indicator switch wiring through the
hole provided in the flange, through the steering
column, and out through the routing hole under the
instrument panel.

10. Position the flange retaining bolts and start the nuts
flush with the end of the bolts. Position the flange
and tighten the nuts. Install the turn indicator switch.

11. Install the turn indicator lever and position the
bearing sleeve and spring. Install the steering wheel
spring and horn ring or button.

12. Slide the plastic insulating tube over the wiring,
starting the end into the steering column under the
instrument panel. Connect the turn indicator and
horn wires and test their operation.

STEERING LINKAGE
Description

The manual steering linkage consists of the sector shaft
arm (Pitman arm), the steering arm to idler arm rod, the
steering idler arm, and the spindle connecting rods (tie
rods). Refer to figures 5-18, 5-19, and 5-20.

Spindle Connecting Rod End Replacement

The spindle connecting rod ends, which are threaded
into the outer ends of the rod sleeves, have non-adjust-
able, spring-loaded ball studs. A rod end should be re-
placed when excessive looseness at the ball stud is noticed.

1. Remove the cotter pin and nut from the worn rod
end ball stud.

2. Remove the connecting rod end from the spindle arm
with Tool 3290-B.

3. Loosen the connecting rod sleeve clamp bolts, and
remove the rod end from the sleeve. Discard all rod
end parts that were removed from the sleeve. All
new parts should be used when a spindle connecting
rod end is replaced.

4. Thread a new rod end into the sleeve but do not
tighten the sleeve clamp bolts at this time.

5. Install the seal on the rod end ball stud, insert the
stud in the spindle arm hole, and install the stud
nut. Torque the nut to 25-35 lbs. ft. and install the
cotter pin.

6. Lubricate the rod end ball stud and, if necessary,
the rest of the steering linkage.

7. Check and, if necessary, adjust toe-in. Refer to
“Front Wheel Alignment” in “Section 3 — Front
Suspension.” After toe-in is checked and adjusted,
torque the old sleeve clamp bolts to 10-15 lbs. ft. Add
four pounds torque if new bolts are used.
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Spindle Sleeve Replacement

A spindle sleeve should be replaced if it becomes worn
or damaged. Do not attempt to straighten the sleeve if
it is bent, or chase the threaded portion if damaged.
Refer to figures 5-19 and 5-20.

1. Remove the spindle connecting rod ends as described
previously in “Spindle Connecting Rod Replace-
ment.” Count the number of turns required for re-
moval of each respective rod end. Note the number
of turns required for installation purposes.

2. Install the clamp bolts on the new sleeve. Screw
the spindle rod ends into the sleeve the same number
of turns noted for each respective rod end removed
from the replaced sleeve. Do not tighten the clamp
bolts at this time.

3. After installing the seal on the rod ends, position the
sleeve assembly on the sector shaft arm (or the idler
arm) and the spindle arm. Install the retaining nut
and torque it to 25-35 lbs. ft.

4. Lubricate the rod end ball stud and, if necessary, the
rest of the linkage.

5. Check, and if toe-in or steering wheel alignment is
necessary, refer to “Front Wheel Alignment” in
“Section 3 — Front Suspension”.

6. After adjustments are checked and completed, align
the rod ends and torque the sleeve clamp bolts to
10-15 lbs. ft. Add four pounds torque if new bolts
are used.

Steering Arm to Idler Arm Rod Replacement

The rod connecting the steering sector shaft arm and
the idler arm is non-adjustable and has non-adjustable
ball studs. The rod should be replaced when damaged or
when ball studs are worn. Refer to figures 5-19 and 5-20.

1. Remove the cotter pins and nuts from the ball studs
at the sector shaft arm and the idler arm and remove
the steering arm to idler arm rod assembly with Tool
3290-B.

2. After installing new seals on the ball studs, position
the new steering arm to idler arm rod on the idler
arm and the steering arm.

3. Install the ball stud retaining nuts and torque them
to 25-35 lbs. ft.

4. Install cotter pins, lubricate the ball stud sockets and,
if necessary, the rest of the steering linkage.

5. Check and, if necessary, adjust toe-in. Refer to
“Front Wheel Alignment” in “Section 3 — Front
Suspension.”

Steering Idler Arm and Bushing Replacement

Replace the steering idler arm and bushing if the bush-
ing is worn or the arm is damaged. Replace the idler arm
bracket if the threads are worn or the bracket is bent, or
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Fig. 5-19—5pindle Connecting Rod and Linkoge—[40C-1211)

damaged. Do net attempt to straighten a bent idler arm

bracket. Refer to figures 5-18, 5-19, and 5-20

1. Diisconnect the spindle rod, and the steering arm to
idler wrm rod from the idler arm with Tool 3280-B,

9. After removing the idler arm retaining nut and spe-

cial washer, remove the idler arm and bushing.

3. Place the new idler arm and bushing assembly into

position.

4. With the idler arm pointed straight forward, install
the special washer and torque the retaining nut to

45-60 lbs. ft. Tnetall a cotter pin in the nut.
STEERING i
ARM-TO-IDLER
ARM ROD

s

Fig. 5-20—Steering Idler Arm and Linkage—[(80C-1212)
&0

— IDLER ARM

BRACKETEN

Connect the spindle rod, and the steering arm to idler
arm rod, then torgue the mounting nuts 25-35 lhs. i,
Install cotter pins in the nuts,

Check and, if necessary, adjust toe-in. Refer to

“Front Wheel Alipnment” in "Section 3 — Front
Suspension.”

TROUBLE DIAGNOSIS

Troubles which occur in the front suspension system,
ateering eyvetem, and in wheels und tires have some similar
symptoms. Thus, pinpointing their cause and remedy
may require careful examination of each of these areas

TROUBLE SHOOTING GUIDE

Jerky Steering

U

=

Incorreet front wheel alignment,

Incorrect front wheel bearing adjustment.
Wheel out of balance.

Loose linkage connections,

Incorrect steering gear adjustment
Binding front suspension ball joints.

Loose Steering

R O

Incorrect front wheel bearing adjustment.
Improper steering gear adjustment.

Worn or damaged upper and lower ball joints.
Loose steering linkage connections,

Loose steering gear mountings.

Hard Steering

e ==L R L

-

Incorrect Lire pressure.

Incorrect front wheel alignment.

Tire size not uniform.

Incorrect steering gear adjustment.

Binding or damaged front suspension ball joinls,
Lack of lubrication,

Damaged steering gear or linkage.

Steering linkage binding.

Hard Turning When Stationary

R

=

Incorrecl lire pressure,

Tire size not uniform,.

Incorrect steering gear adjustment.

Binding or damaged front suspension ball joints
Lack of lubrication.

Damaged steering gear or linkage.
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Rattles or Chuckle Noise

U

Loose steering linkage connections.
Loose steering gear mountings.
Improper steering gear adjustments.
Lack of lubrication.

Loose front wheel bearings.

Shimmy or Wheel Vibration

—
e

e T A R o B

Incorrect tire pressure.
Incorrect front wheel alignment.
Incorrect front wheel bearing adjustment.

Tire size not uniform.

Wheel out of balance or excessive run-out.

Loose steering linkage connections.
Loose steering gear mountings.
Incorrect steering gear adjustment.
Worn idler arm bushing.

Ball joints worn or damaged.

Pull to One Side

© ® NS A N

Incorrect tire pressure.
Incorrect front wheel alignment.
Tire size not uniform.

Steering linkage interference or binding.

Brake system malfunction (dragging brake).

Incorrect steering gear adjustment.
Incorrect front wheel bearing adjustment.
Bent spindle arm.

Sagging or broken spring.

Side to Side Wander

® NS G A W N

Incorrect tire pressure.

Incorrect front wheel alignment.
Tire size not uniform.

Loose steering linkage connections.
Loose steering gear mountings.
Incorrect steering gear adjustment.
Bent spindle arm.

Sagging or broken spring.

Poor Returnability

1. Incorrect tire pressure.

Tight tie rod ends or steering connections.
Incorrect front wheel alignment.

Steering gear adjustment is tight.

Insufficient steering gear and chassis lubrication.

o G N

Steering shaft binding due to misalignment.

Body Sway or Roll

Incorrect tire pressure.

2. Incorrect front wheel bearing adjustment.
3. Loose steering gear mountings.
4. Incorrect steering gear adjustment.
5. Sagging or broken spring.
6. Defective or weak shock absorbers.
SPECIFICATIONS
Steering Gear — Type Recirculating
Ball
Gear Ratio 20:1
Over-all Ratio 27:1
Steering Wheel Turns (Approx.
Stop to Stop) 4.6
Sector Adjusting Screw Head to
End of Sector Shaft Maximum
Clearance 0.002 inch

Sector Shaft End Play—Steering
Linkage Disconnected

Torque Pull
Wrench Scale
Worm Bearing Pre-Load
(Pull to keep steering
wheel moving) 3-6 lbs. in. 35-34 Ibs.

Total Pre-Load —
Mesh Load plus Worm
Bearing Pre-Load (Pull
to rotate worm past
center high spot)

Backlash permissible at 30° on
either side of straight-ahead
steering position

Non-Perceptible

8-13 lbs. in.| 8-13 lbs.

Non-Perceptible
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TORQUE VALUES SPECIAL TOOLS

NOTE: All specifications are given in pounds-foot unless
otherwise specified. TOOL NO. DESCRIPTION
Sector Arm and Idler to Cross Link 3290-B R —_ Ball St .

Slotted Nut . .. . .. . ... .. . 2535 emover — Ball Stud Connections
Spindle Connecting Rod and End Assembly 3552-H Remover — Cup — Worm — Thrust

to Idler and Sector Arms Slotted Nut 25-35 Bearing (Use with 7600E)
Spindle Connecting Rod and End Assembly

t.o Spindle Arr'n Slotted Nut ’ 25-35 3576-AA | Remover and Replacer — Sector Shaft
Spindle Connecting Rod Clamp to Bushings

Adjusting Sleeve Lock Nut . . 10-15
Idler Arm Mounting Bracket to Underbody .

- I ler — _

Assembly Lock Nut S . 13-20 3576-E nzt;;:ld (;-I‘DweZVOrm Bearing Cup — Upper
Idler Arm Assembly to Idler Arm

Mounting Bracket Nut == . . . . 45-60 .

3590-FC R — Sector Shaft A Pit

Steering Wheel to Steering Gear Assembly Nut 25-35 Sy on Shalt A (Pitman
Cover Assembly to Steering Gear Housing

Assembly Bolt . ... ... ... .. . 12-20 3600-AA Remover — Steering Wheel
Sector Arm to Sector Shaft Assembly Nut . 85-110 or 3826
Steering Gear to Underbody Bolt o 25-35
Steering Column Bracket to Instrument 3600-F Pull Scale — Steering Wheel

Panel Nut o 9-13
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SECTION 6—ENGINE, COOLING,
AND EXHAUST

6A—ENGINE REPAIR PROCEDURE 6C—EXHAUST SYSTEM REPAIR PROCEDURE
6B—COOLING SYSTEM REPAIR PROCEDURE 6D—TROUBLE SHOOTING AND TUNE-UP
G6E—SPECIFICATIONS AND SPECIAL TOOLS

6A—ENGINE REPAIR PROCEDURE
GENERAL DESCRIPTION

Two respective six-cylinder engines are available for The Thrift Power six cylinder engine has a piston dis-
use on all models of Comet vehicles, Both engines are  placement of 144 cubic inches and a compression ratio
basically the same in design, See figures 6A-1, 6A-2, and of 8.5:1, The engine identification symbol on the patent
BA-J, plate s “8", The valve rocker arm cover and carburetor

Fig. 6A-1—Left Side View of Engine (Standard Wentilation)—
(61CM-560T1)

Fig. 8A-2—Left Side View of Engine (Emission System - —-
Equipped)—{61CM-5602) Fig. 6A-4—Carburetor Water Heater Chamber—[61CM-5604)
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ENGINE (Engine Repair Procedure)

air cleaner are painted vellow for engine identification
purposes,

The Thrift Power 170 six cylinder engine has a piston
displacement of 170 cubie inches and a compression ratio
of 8.7:1. For identification purposes, the valve rocker arm
cover and sir cleaner are painted silver. The engine iden-
{ification symbol un (he body patent plate is “T7".

To prevent carburetor icing at the throttle plate, an
engine conlant heated spacer is located between the car-
buretor and the intake manifold, as shown in figure BA-4.
The coolant flows from the front of the engine through
the spacer inlet hose into the carburetor coolant spacer,
The coolant circulates through the spacer and flows into
the heater inlet hose and into the heater. On cars that do
not have a heater, there is no hose connection to the
coolant spacer.

The cylinder head carries the valves, valve rocker arm
shaft assembly, intake manifold assembly, the water
outlet and thermostat. Valve guides are integral with the
cvlinder head.

The intake and exhaust valve assembliez am the

The push rods are tubular steel with oil cushioned
sockets. The tuppets are the barrel-type. Valve lash is
maintained by self-locking adjusting scrows.

The camshaft is supported by four bearings pressed
into the block and is driven by a sprocket and timing
chain in mesh with a sprocket on the crankshafl. Cam-
shaft thrust is controlled by a thrust plate located be-
tween the camshaft sprocket and the front journal of the
camshaft. An cecentric on the camshaft operates the fuel
pump.

The distributor, locatled on the left front of the engine,
drives the oil pump through an intermediate drive shaft.

The crankshaft is supported by four main bearings.
Crankshaft end thrust is conirolled by the flanges of the
No. 3 main bearing.

The pistons have two compression rings and one oil
contrnl ring. The top compression ring i= chrome-plated
and the lower compression ring is phosphate-coated. The
oil control ring assembly consists of a serrated spring and
two chrome-plated steel rails,

Cylinder Numbering

The evlinders are numbered from 1-6 starting at the front
of the engine, The firing order is 1-5-3-6-2-4. The valves
are arranged from front to rear E-I-I-E-I-E-E-I-E-I-I-E,
Engine Lubrication System

(il from the oil pan sump is lorced through the pressure-
type lubrication system by a rotor pump. See figurc 6A-5.
A spring loaded relief valve in the pump limits the maxi-
mum pressure of the system. Oil relieved by the valve is
directed back to the intake side of the pump.

All the oil discharged by the pump passes through a
full flow-type filter before it enters the engine. The filter
has an integral relief valve and mounting gasket. The
relief valve permits oil to hy-pass the filter if it becomes
clogged, thereby muintaining an emergency supply of oil
to the engine at all times. An anti-drain back diaphragm
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prevenis a rever=e flow of oil when the engine is stopped.

From the filter, the oil flows into the main oil gallery,
The oil gallery supplies oil to all the camshaft and main
bearings through a drilled passage in each main bearing
web.

e

a
i A A

LR

Fig. 6A-5—Lubrication System—=Typical—(&60C-5605)

The timing chain and sprockets are splash lubricated
from the oil pan.

il slingers prevent leakage by directing oil away from
the crankshaft front and rear oil seals.

Cylinder walls, pistons, and piston pins are lubricated
through a drilled hole in each conneeting rod which in-
dexes with a drilled hole in the connecting rod journal of
the crankshaft

Oil under reduced pressure is fed to the valve rocker
arm shaft assembly through a drilled passage in the
cylinder block at the No. 4 camshaft bearing which in-
dexes with a hole in the cylinder head. The vil from the
shaft flows through drilled holes in each rocker arm to
lubricate the rocker arm bushing and the valve and the
ball end of the rocker arm. The excess oil spirals down
the rotating push rod and assists in lubricating the tappet
and push rod seat. An oil outlet in No. 1 rocker arm
shaft support exhausls excess oil from the valve rocker
arm shaft. The distributor drive gear {s lubricated from
the No. 1 camshaft bearing. The oil from each rocker
arm drains into the push rod chamber through the push
rod bore holes in the cvlinder head.

The nil in the push rod chamber drains back into the
vil pan through cored openings in each section of the
block.

Crankcase Ventilation
STANDARD VENTILATION

Ventilating air enters the engine through the oil filler
cap located on the front of the valve rocker arm cover.
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See figure 6A 6. The cap conlains a maze filtering
element.

Filtered air from the cap flows into the front section of
the valve rocker arm shaft chamber, Here Llhe air normal-
izes its temperature before contacting contaminating
vapors originaling in the crankease. Warm ventilating air
minimizes the formation of crankcase sludge. The venti-
lating air moves down past the push rods into the

f Ry e )
\

\

Jr

i

Fig. 6A-6—5tondard Crankease Ventilotion System—[(60C.5606)

crankcase. Air is diverled from the front section of the
crankease through holes in the front of the cvlinder block
wall Lo ventilate the timing chain chamber. The air from
the crankcase i3 then directed into the crankecase ventila-
tion tube by the rotating action of the crankshafl.

EMISSION REDUCTIOM SYSTEM

An emission reduction systemm s available as  an
optional ilem for the 144 and 170 cubic inch displacement
engines. The function of this system is to reduce the
emission of undesirable crankease vapor by-productls inio
the atmosphere. This is accomplished by returning these
vapors to the cngine induction system, where thev are
consumed during fuel combustion. See figure BA-7.

This system differs from the standard ventilation sys-
tem in that the road draft tube is replaced by a tube and
hose comnection which leads from the crankease ventila-
tion outlel in the cvlinder block to a crankeasze ventilation
regulator valve assembly. The regulator valve [consisting
of a valve body, valve and spring) screws inlo a fitting
locaied in & carburetor spacer of new design. A vacuum
line and hose is connected between the fuel pump vacuum
booster and a fitling in the carburetor spucer.

The vacuum regulator valve senses manifold vacuum
and opcrates according lo engine demand, thus provid-
mng the correct metered amount of crankease veniilation

and vacuum required by the engine under all operating
conditions.

With the engine shut off, the valve rests in a partially
opened position due to a lack of spring tension applied
to the valve. See figure GA-T, viow “A".

When the engine is operating at idle (high intake
manifold vacuum condition) . vacuum overcomes the valve
spring force and =eats the valve spool Into its conical end.
Thia action causes a small Aow of the restricted crank-
cage ventilation air and vapors to flow through a drilled
orifice, where it 18 meterad into the air fuel mixture balow
the throtile body, See figure, BA-7, view “B”,

When engine speed is increased, intake manifold
vacuum decreases (road load: and the =pring foree
gradually overcomes the vacunm pull, See figure 6A-T,
view “C". The inter-relationship bstween vacuum pull
and valve spring force positions the valve to provide in-
creased inducltion of crankease ventilation air and vapor
by-products into the air-fuel mixture as it Hows into the
intake manifold.

At low intake manifold vacuum (high speed), the
spring force positions the valve to obtain increased air
and vapor flow for adequate engine ventilation and maxi-
mum combustion of crankcase vapor by-products. At
high intake manifold vacuum (idle speed), the partially
restricted ventilation air and vapors are recirculated in
the engine crankease and the metered flow (small guan-
titv) of ventilation air and vapors is consumed during
engine fuel combustion.

Due to the nature of crankease by-products carried by
the ventilalion sysiem, the valve and tubing are subject
fo fouling with sludge and/or varnish lormations. How-
ever, normal maintenance will assure effective operation.
At regular inlervals of approximately 100000 miles (de-
pending on operating conditions ) the valve, tubing, con-
nections, and hoses should be removed from the engine
and cleaned. Under cold elimatic conditions, or stop and
go operation, the syslem may reguire more frequent
cleaning.

Cooling System

The coolani is drawn from the bottom of the radiator
by the water pump which delivers the coolant to the
cylinder block, Refer to fisure 6A-8.

As the coolant enters the block, it travels through cored
passages to cool the enlire length of each cylinder wall,
Upon reaching the rear of the evlinder block, the coolant
is directed upward into the eylinder head where it cools
the combustion chambers, valves, and valve seats on its
return to the front of the engine,

At this point, the coolant flows into the water ouilet
connection, past the water thermostat if it is open® into
the top of the radiator. If the thermoslat is closed, a small
portion of the coolant is returned to the water pump for
recirculation. The entire system i3 pressurized to 13-15
pai

PERIODIC MAINTENAMNCE

To maintain maximum engine performance, it is rccom-

&5
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VIEW B FULL TENSION

VIEW 'C” INTERMEDIATE

Fig. 8A-7—Emission Reduction System—[61CM-5605)
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Fig. 8A-B—Cooling System—Typical—{&0C-58607)

mended that the [ollowing service items he periodieally
performed at each of the mileage intervals indicated:

4,000 Miles

1. Clean crankcase inlet breather cap.

2. Clean carburetor air cleaner filter.

3. Roplace oil filter, (In dusty or sandy areas more
[requent changes may be necessary. )

4. Change engine oil.

10,000 Miles

1. Perform engine tune-up which consists of: compres-
sion check, spark plug cleaning (replace if required ),
elecirical system inspeclion (including points and
condenser ), adjustment of wvalve clearance, drive
belis, cooling system inspection, cleaning and inspec-
tion of crankcase emission reduction system, car-
burator and carburetor linkage adjustment.

Seasonal Services

1. Flush radiator, spring and fall,

2. TInepect all cooling system hoses and replace if neces-
sary.

3. Add rust inhibitor to coolant each spring.

4. Carburetor - position accelerator pump link in proper
lever hale for winter or summer operation.

ON-THE-CAR ADJUSTMENTS

Valve Clearonce Adjustment

It is very imporiant that the valve clearance be held to
the correel specifications because:

If the clearanee is sel loo close, the valve will open too
early und close too late, resulting in rough engine idle.

Burning and warping of the valves will oecur also because
the vilves cannot make firm contact with the seats long
enough to cool properly. If the clearance is excessive, it
will cause the valve to open too late and close tno early
causing valve bounce. In addition. damage to the cam-
shaft lobe is likely because the tappet foot will not follow
the pattern of the camshaft lobe causing a shock contact
belween these two parts,

If the valve rocker arm shaft assemhly has been re-
moved and installed, it will be necessary o make a
preliminary  (eold) wvalve clearance adjustment before
starting the engine. If the adjustment is made for an
engine tuncup, follow the final adjusiment procedure.

PRELIMINARY ADJUSTMENT

1. Turn all the valve adjusting screws clockwise until
interference is noted, then check the torque required
to turn the screw [urither. If the torque required to
turn a screw is less than 3 pounds-foot (36 pounds-
inch}i, try a new self-locking adjusting screw. If this
is still unsatisfactory, replace the rocker arm and
adjusting scrow.

2. Make two chalk marks on the crankshaft pulley.
See figure 6A-9. Space the murks approximately 120
aparl so that with the timing mark, the pulley is
divided into three equal parls (120" represents 1/3
of the distance around the damper circumference—
pointz “A", “B", and “C" in the figure),

3. Rotate the crankshall until the No. 1 piston i near
T.D.C. at the end of the compression stroke. The Na.
1 pistom is on T.I)C. at the end of the compression
stroke when both valves are closed and the timing
mark on the crankshaft pulley is in line with the
timing pointer on the cylinder front cover.

Fig. 6A-9—Preliminary Valve Clearonce Adjustmeni—Typical—
[60C-5608)

&7
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4. Using a step-type feeler gauge (“go” and “no go’'),
adjust the intake and exhaust valve clearance for
No, 1 evlinder at point “A." The preliminary {cold)
intake and exhaust valve clearance should bhe sct at
0.016 inch.

Repeal this procedure for the remaining set of valves,
turning the crankshaft 1/3 turn at a time, in the di-
rection of rotation, while adjusting the valves in the
firing order sequence [ 1-5-3-6-2-43,

L=

FINAL ADJUSTMENT

Operate the engine until normal operating temperature
is reached. With the engine idling, check the valve clear-
ance. Adjust the clearance if necessary, See fisure GA-10.
The final (hol ) intake and exhaust valve clearance should
be 0.016 inch.

Fig. 84-10—Valve Clearance Adjustment—{60C-5609)

Checking Camshaft Lobe Lift (Camshaft Installed)

1. Loosen the valve rocker arm adjusting screw.

2. Blide the valve rocker arm to one side and secure it
in this position. To check number 1 and 6 exhaust
lobes, it will be necessary to remove the racker arm
assembly from the head,

3. Make sure the push rod is in the tappel sockel. In-
atall a dial indicator in such a manner as to have
the actuating poini of the indicator in the push rod
socket and in the same plane az the push rod move-
ment, See fipure GA-11,

4. Turn the crankshaft pulley slowly in the direction

of engine rotation until the tappet is on the base

circle of the camshaft lobe, At this point, the push rod
will be In ils lowesl position.

fero the dial indicator.

Continue to rotate the pulley slowly until the push

rod is in the Mully raised position.

Compare the total lift recorded on the indicator

with specifications.

8. To check on the accuraey of the original indicator
reading. continue to rotate the erankshafl until the
indicator reads zero.

&

=]

Checking Valve Timing
The wvalve timing should be checked when poor engine

68

performance is noted and all other checks, such as ear-
buretion, ignition timing, etc., fail to locate the cause
of the trouble.

Bring the number 1 piston to T.1D.C. on the compros-
sion stroke and see if the timing pointer is aligned with
the 1"1).C. mark on the pulley.

Il the valve timing is not within specifications, check
the timing chain, camshaft sprocket, crankshafl sprocket,
camshaft, and crankshafll in the order of accessibility.

To check the valve timing with the engine installed in
the car, proceed as follows:

1. Install a quadrant on the crankshaft pulley. Back
off the number 1 intake valve adjusting screw, then
glide the rocker arm to one side and secure it in this
position, Make sure the push rod i= in the tappet
socket, then install a dial indicator in such a manner
as to have the actuating point of the indicator in the
push rod sockel and in the same plane as the push
rod movement. See figure 6A-11.

TOOL 65&5

Fig. 6A-11—Camshaft Labe Lift—Typical—{&0C-5610)

2, Turn the crankshaft pulley slowly in the direction
of rotation until the tappet is on the base circle of
the camshaft lohe. At this point the push rod will
be in its lowest position. Zevo the dial indicator and
conlinue turning the crankshaft slowly in the dirce-
tion of rotation until the dial indicator registers the
specified camshaft lobe 1Mt

3. Compare lhe crankshaft degrees indicated on the
quadrant with specifications. After the valve open-
ing is checked, continue to rotate the engine to check
the valve closing.

ENGINE REMOVAL (LESS TRANSMISSION)

1. Mask the edges of the hood, fenders and cowl to pro-
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tect the paint, place the fender covers on the fenders,
and remove the hood.

Dirain the cooling syatem and the crankease.
Remove the air cleaner. Discomnect the baitery
ground cable at the cylinder head, Disconnect the
radiator upper hose at the water outlet housing and
the radiator lower hose at the water pump. Discon-
nect the transmission oil inlet and outlet lines from
the radiator, if the vehicle is so cquipped. Remove
the radiator.

Dizconnect the heater hoses at the water pump and
the carburetor spacer. Disconnect the generator wires
at the generator, the starter cable al the starter, the
accelerator rod at the carburetor. Hemove the choke
heat inlet tube,

Disconnect the windshield wiper vacuum hose at the
vacuum pump. Remove the fuel pump sediment bowl.
Disconmect the fexible fuel line at the fucl tank line
and plug the fuel tank line.

Disconnect the coil primary wire at the coil. Discon-
nect the oil pressure and the water femperature
sending unit wires at the sending units.

Remove the starter and dust seal.

On a car with 3 manual-shift transmission, discon-
nect the cluteh retracting spring. Disconnect the
clutch cqualizer shaft and arm bracket at the under-
body rail and remove the arm bracket and equalizer
ehaft.

Remove the flvwheel or comverter housing upper
relaining bolts through the aceess holes in the floor
pan.

Disconnect the muffler inlet pipe at the exhaust
manifold. Remove the inlet pipe clamp at the lower
right rear of the engine. Dizconnect the engine right
and left mount at the underbody bracket, Remove
the flywheel or converter housing cover.

EMGIME FROMT SUPPORT

Fig. 6A-12—Engine Front Support—{&60C-5&11)

Removal of Engine Front Support

a. Remove the engine support to support bracket
retaining nuts. See figure 6A-12, The nuts must be
removed from both supports so that the engine
can be raised.

b. Remove the engine support to engine retaining
bolts and remove the support.

Fronil engine support removal, with the engine in-

stalled, will require raising the engine slightly with

a jack and a wooden block placed under the oil pan.

(See “Engine Front Support Installation Procedure”
for details regarding installation. )

ENGINE REMOVAL [CONTINUED)

11. On a car with a manual-shift transmission, remove
the flywheel housing lower retaining bolts.

12, On a car with Comet Drive, disconnect the con-
verter from the flywhecl Remove the converter hous-
ing lower retaining bolts,

#F

TOOL 6001-ADJ, fjb f‘*__,..-—-mm 6000-AB

A4

Fig. 6A-13—Installation of Engine on Repalr Stand—Typical—
(60C-5613)

13. Lower the car. Support the transmission and fly-
wheel or converter housing with a jack. The engine
rear support shown in figure 6A-74, need not be
disturbed when removing the engine after it has
been detached from the lransmission.

14. Disconnect the distributor vacuum line and the fuel
inlet line at the carburetor. Remaove the carburetor.

15. Bemove the two eylinder head bolis adjacent to the
carburetor mounting flange.

16. Position the lifting hook on the engine with the
spacers between the hook and cvlinder bead. Secure
the lifting hook to the engine with thru bolts. Tighten
the bolts to the proper torgque. Carefully lift the
engine out of the engine compartment and install
it on a repair stand. Refer lo figure 6A-13.
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ENGINE DISASSEMBLY remove the valve spring load from the rocker arms.
(ENGINE REMOVED FROM VEHICLE) Remove the valve rocker arm shaft assembly. See
figure GA-14.

1. Disconnect the intake manifold vacuum line at the
intake manifold. Disconnect the intake manifold Disassembly of Valve Rocker Arm Shaft Assembly

vacuum line at the fuel pump, and the earburetor a. Remove the pin and spring o —

fuel inlel line at the fuel filter. Dhisconnect the dis- s alva i by BA-15
tributor vacuum line at the distribulor. Remove the % Bl e il : it el i

three lines as an assembly. 1f the vehicle is equipped :
with an emission reduction system, disconnect the Wfl': off ﬂT shaft. Be sure to index the parts for
vacuum line at the spacer and fuel pump, then dis- replacement purposes

conneet the ventilation tube from the valve body and c. If it is necessary to remove the plugs from each
evlinder block. Remove the spacer, vacuum line, and end of the shaft, drill or pierce the plug on one
ventilation tube from the engine. end. Use a steel rod to knock out the plug on the

2. Remove the bolts fasteming the exhaust manifold
assembly to the cylinder head. Lift the exhaust mani-
fold assembly from the head.

3. Disconnect the high tension lead and primary wire
at the coil. Remove the coil from the block.

= 3
4, Remove the distributor cap and spark plug wires as ; v | B - !l. L. "7 L-

an assembly. Remove the distributor, fuel pump, and | — -
oil filter. Z [ rp pt
Ay T

5. Remove the spark plugs.

6. Remove the lifting hook and remove the valve rocker | , b -
arm cover. ' e - “_J

7. Toosen all valve rocker arm adjusting screws 10 Fig. 6A.14—Valve Rocker Arm Shaft Removal—{60C-5614)

ik v

p——

NO. 1 SUPPORT
RETAINING BOLT WASHER

ADIUSTING
SCREW

SPRING Jf
ﬁ . & Fyn Q E @ P & E ﬁ im & Er & e ﬁ 5 & LT & & h

o[Q

ROCKER ARM SHAF!
SUFPORT
FLUG

SUPPORT WASHER

SPFRING WASHER BOLT HOLES

FRONT OF ENGINE —»

Fig. 6A-15—Valve Recker Arm Shaft Assembly—(&0C-5615)
70



ENGINE (Engine Repair Procedure)

6-9

opposite end. Working from the open end, knock
out the remaining plug.

i See “Assembly of Valve Rocker Avm Shaft Assembly™
for assembly procedure.

EMNGINE DISASSEMELY (CONTIMUED)

#. Remove the valve push rods in sequence and index
them so they can be installed in their original posi-
tions, See figure BA-16.

9 Hemove all evlinder head hbolts.

10. Install the cylinder head guide studs. See figure

aA-1T.

Fig, @A-16—Valve Push Red Remeval—(&0C-5616)

7/16" 14 x & BOLT CUT OFF HEAD, TAPER
END AND 5LOT FOR SCREWDRIVER

Fig. 6A-17—Cylinder Head Guide Studs—(&50C-5617)

11. Lift the eyvlinder head assembly off the engine. Do
notl pry beiween the head and block as the gasket

surfaces may hecome damaged.

Disassembly of Cylinder Head Assembly

a. Position the cylinder head on the holding blocks.
See figure 6A-15. Remove deposits from the com
hustion chambers and valve heads with a soraper
and a wire brush before removing the valves,
Be careful not to seratch the evlinder head gasket
surface.

h. Compress the valve springs. See figure 6A-19,

Fig, &A-18—Cylinder Head Holding Blocks—(60C-5618)

Bemove the valve retainer locks and release the
spring.

¢. Remove the sleeve, spring retainer, stem seal, and
valve. Discard the valve stem seals. Index all
valve parts for replacement purposes.

i Bee “Assembly of Cvlinder Head Assembly” for
assembly procedure. |

12, Using a magnet, remove the valve tappets as shown
in figure BA-20, Keep tappels in order as removed
so they can be reinstalled in their original bores if

inspection reveals a satisfactory condition.

13. On a flywheel for a manual-shift transmission, mark
the pressure plale cover so that it can be replaced in
the same position. Remove the clutch pressure plate
and cover assembly.

Remove lhe clulch pilot bushing. Seec figure 6A-21.
Bemove the flywheel retaining bolts.

Remove the flvwheel.

17, Remove the oil pan. Discard the gasket and seals.

Remove lhe oil pump and inlet tube assembly. Dis
card the il pump gasket,

Fig. 8A-19—Valve Spring Retainer Locks Removal or
Installation—(60C-5619)

7
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ROTOR AMD SHAFT
ASSEMBLY

IMLET TUBE

& T
AGSEMBLY PLAH

Fig. 6A-20—Valve Toppet Removal—{60C-5620)

Disassembly of Oil Pump Assembly

n. Remove the oil inlet tube from the vil pump and
remove the gasket See figure 6A-22,

h. Remove the cover relaining screws, then remove
the cover. Remove the inner rotor and shaft as-
sembly, then remove the outer race.

¢. Inmsert a self threading sheet metal screw ol the Fig. 6A-22—0il Pump Assembly—{60C-5622)
proper diameter into lhe vil pressure relief valve
chamber cap and pull the cap out of the chamber. ENGINE DISASSEMELY (CONTINUED)

GASKET

l:"‘:"“‘f""e the spring and plunger. = ) 19. Loosen the generator mounting bolts and disconnect
(See “Assembly of Oil Pump Assembly” for details the generator adjusting arm at the water pump. Re-
regurding assembly. ) move the drive belt,
¥V e | r)‘ TOOL 4201.D
¢ TOOL 6545
o ¢ £ TOOL 7600-E
’

;’= l;_q_“_. Ry f

Fig. 8A-21—Clutch Pilot Bushing Removal—Typical—{60C-5621) Fig. 6A-213—Checking Camshof End Ploy—(60C-5639)
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Remove the fan and pulley, the generator and the
water pump.

21. Hemove the crankshaft pulley bolt and washer, Slide
the pulley off the end of the crankshaft.

Remove the eylinder front cover and gasket (the
crankeaze ventilation tube bracket is retained by one
cvlinder front cover balt).

Push the camshaft toward the rear of the engine.
Install a dial indicator so that the indicator point is

20.

25

23.

Fig. 4A-24—Aligning Timing Marks—(80C-5623)

on the camshaft sprocket cap screw. See fizure 6A-23.
Zero the dial indicator. Position a large screwdriver
between the camshaft sprocket and the block. Pull
the camshaft forward and release it. Compare the
dial indicator reading with specifications. If the end
play is excessive, replace the thrust plate.

Remove the crankshaft front oil slinger. Hotate the
crankzhaft in a clockwise direction (as viewed from
the fromt) to take up the slack on the left side of
the chain. Establish a reference point on the block
and measure from this point to the chain. Rotate
the crankshafl in the opposite direction to take up
the slack on the right side of the chain, then force
the left side of the chain out with the fingers and
measure the distance between the reference point
and the chain. The deflection is the difference be-
tween the two measurements. If the deflection ex-
ceeds L4 inch, replace the timing chain and/far
sprockels. Befler Lo figure 6A-49,

24,

Fig. 8A-25—Timing Chain ond Sprockets Removaol—(60C-5624)

Crank the engine until the timing marks are aligned
as shown in figure 6A-2Z4. Remove the camshaft
sprocket retaining bolt and washer. Slide both
sprockets and timing chain forward and remove
them as an assembly. See fisure 6A-25,

Remove any ridges and/or deposits from the upper
end of the cylinder bores. Remove the cylinder ridge
with a ridge cutter. Follow the instructions furnizhed
by the tool manufacturer. Never cut into the ring
travel area in excess of 1/32 inch when removing
ridges,

26,

27. Make sure all bearing caps (main and connecting
rod ) are marked so they can be installed in their
original locations. Turn the crankshaft until the
connecting rod being removed is down. Remove the

connecting rod cap.

28. Push the connecling rod and piston assembly out of
the top of the cylinder with the handle end of a
hammer. Aveid damage to the crankpin or the cyl-
inder wall when removing the piston and rod. Re-
move the bearing inserts from the connecting rod

and caps and index them for replacement purposes.
Remove the main bearing caps.

FROMNT OF ENGINE

OIL SQUIRT HOLE

IDENTIFICATION MOTCH

Fig. 6A-26—Piston ond Connecting Rod Assembly—(60C-5615)

Disossembly of Piston ond Connecting Rod
Assembly

a. Mark the pistons and pins to assure assembly
with the same rod and installation in the same
cylinders from which they were removed. Remove
the piston rings. See fligure GA-26.

b. Bemove the piston pin from the piston and con-
necting rod. See figure 6A-27,

{ Bee “Assembly of Piston and Clonnecting Rod Assem-
hlv" for assembly details,
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TOOL 4135-)

uhDETAII. 2
GJ:E
DETAIL 3

i

DETAIL 1

Fig. 6A-27—Piston Pin Removal—{60C-5626)

ENGINE DISASSEMBLY (CONTINUED)

A0, Carefully lift the crankshaft out of the evlinder block
g0 that the thrust bearing surfaces are not damaged.
Hundle the crankshaft with cure to aveid possible
fracture or damuage to the finished surfaces.

31. Remove the rear journal oil seal from the block and
rear main bearing cap. Hemove the main bearing
inserts from the block and bearing caps, and index
them for replacement purposes,

32. Remowve the eamshaftl thrust plate.

34, Carefully remove the camshaft by pulling it toward
the fronl of the engine. Use caulion to aveid dam-
aging the journals and lobes.

34. Drill a Y%-inch hole in the camshaft rear bearing
bore plug and remove the plug as shown in figure
BA-28,

35, Remove the camshaft bearings. See figure 6A-29,

ENGINE ASSEMBLY
(ENGINE REMOVED FROM VEHICLE)

Cylinder Block

1. Thoroughly clean the block in solvent. Remove old
gasket material from all machined surfaces. Remove
all pipe plugs which seal oil passages, then clean out

74

DRILL 1/2-INCH
HOLE IN PLUG

Fig. 6A-18=Camshaft Rear Bore Plug Removal—(60C-5627)

all the passages. Blow out all passages, boli holes,
etc., with compressed air. Make sure the threads in
the cylinder head bolt holes are clean. Dirt in the
threads may cause binding and result in a false
torque reading. Use a tap lo true-up threads and to
remove any deposits,

2. Aftor the block has been thoroughly cleaned, make a
check for cracks. Minute cracks not visible to the
naked eve may be detected by coating the suspected
area with a mixture of 259, kerosene and 75%, light
motor oil. Wipe the part dry and immediately apply

TOOL 6261-m

ADAFTER
&251.AB

Fig. 6A-29—Caomshaft Bearing Removal or
Installation—{&60C-5628)
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=1

a coating of zine oxide dissolved in wood alcohol. If
cracks are present, the coating will become dis-
colored at the defective area. Replace the block if it
is cracked.

Check all machined gasket surfaces for burrs, nicks,
geratches, and scores, Remove minor imperfections
with an oil etome. Check the fainess of the cylinder
hlock gasket surface following the procedure and
specifications recommended for the cylinder head.

Replace all expansion-type plugs that show evidence
of leakage.

Tnspect the cvlinder walls for scoring, roughness, or
viher signs of wear. Check the cylinder bore for
out-of-round and taper. Measure the bore with an
accurale gauge following the instructions of the
manufacturer. Measure the diameter of each cylmder
bore at the top, middle, and bottorm with the gauge
placed at right angles and parallel to the centerline
of the cngine, See figure BA-30. A standard size cylin-
der bore should not exeeed the limits of 3.5000 to
3.5024 inches,

Refinish cylinders that are deeply scored and/or
when out-of-round and/or taper exceed the wear
limits.

If the cvlinder walls have minor surface imperfec-
tions, but the bore wear does not exceed the limits
of 003 inch out-of-round and .05 inch taper, it may

-—— CENTER LINE OF ENGINE——=

A
AT
RIGHT

‘-
AMGLE

TO
CEMTER
LINE OF

ENGINE

B
PARALLEL

1. QUT-OF-ROUND

— DIFFERENCE BETWEEM
A AND B

2. TAPER — DIFFERENCE BETWEEN THE A
MEASUREMENT AT TOP OF
CYLINDER BORE AMD THE A
MEASUREMENT AT BOTTOM OF
CYLIMDER BORE

Fig. 8A4-30—Cylinder Bore Check—(60C-5649)

TOOL 6266-B

Fig.

L

10,

11.

64-31—Camshaft Rear Bore Plug Installation—(60C-5629)

be possible to remove the imperfections by honing the
cylinder walls and installing new service piston rings,
providing the piston clearance 15 within limits. Use
the finest grade of honing stone for this operation.

Honing is recommended for refinishing cylinder
walls only when the walls have minor imperfections,
such as light scuffs, scratches, ele. The grade of hone
to be used is determined by the amount of metal to
be removed. Follow the instructions of the hone
manufacturer. If coarse stones are used fo start the
honing operation, leave enough material so that all
the hone marks can be removed with the finishing
hone which is used to obtain the proper piston clear-
ance,

Cylinder walls that are severely marred and/or worn

beyond the specified limits should be rebored.

For the proper use of the reboring equipment, follow
the instructions of the tool manufacturer. Only ex-
perienced personnel should be allowed to perform
this work.

After the final operation in either of the two refinish-
ing methods, and prior to checking the piston fit,
thoroughly wash the cylinder walls with solvent to
remove all abrasive particles, then thoroughly dry
the walls.

Camshoft

12,

Clean the cumshall in solvent and wipe it dry. Inspect
the camshaft lobes for scoring, and signs of abnormal
wear. Lobe wear may result in pitting in the general
area of the nose portion of the lobe. This pitting is
not detrimenial to the operation of the camshaft,
therefore, the camshaft should not be replaced unlil
the lobe lift loss has exceeded 0,000 inch.
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13.

14.

15,

16,

18,

19,

The lift of camshaft lobes can only be accuralely
checked with the camshuft installed in the cngine.
Refer to “Camshaft Lobe Lifl." Refer to figure 6A-11
in the “On-The-Car Adjustments” section.

Check the camshaft journal to bearing clearances by
measuring the diameter of the journals and the LD,
of the bearings. If the clearance exceeds the wear
limit of 006 inch, the camshaft journals should be
refinished for undersized bearings or the camshaft
replaced, and/or the bearings should be replaced.
Camshaft boarings are available pre-finished (o size
for standard and 0.015-inch undersize journal diam.
eters. The bearings are not interchangeahle.

Check the distributor drive gear for broken or
chipped teeth.

Remove light scuffz, scores, or nicks from the cam-
ghalt machined surfaces with a smooth oilstone.

. Position the bearing at the bearing bore and press it

in place. No, | camshaft bearing musi be pressed in
0.108-0.140 inch below the front face of the bearing
bore. Press the remaining bearings in sufficiently to
align the oil supply holes.

Clean out the camshaft rear bearing bore plug recess
thoroughly.

Coat the flange of a new plug with water resistant
sealer and install it with the Qange facing out. See
fipure 6A-31.

20. Drive the plug in until il is flush or slightly below
the casting surface,

21. The camshaft and related parts are shown in figure
6A-32. Uil the camshaft and apply lubriplate to all
camshaft lobes. Carefully slide the eamshaft through
the bearings.

22, Install the spacer and thrust plate. Tighten the
retaining screws to 12-15 Ths. ft. torque.

Crankshaft

23, The crankshaft and related parts are shown in figure
BA-13,

24. Handle the erankshaft with care to avoid possible
fractures or damage {o lhe finished surfares.

25, Clean the crankshaft with solvent, then blow out all
oil passages with compressed air,

26, Clean and inspect each bearing insert earefully. Make
certain the oil holes are open. Bearings that have a
scured, chipped or wormn surface will have to be re-
Placed. Typical examples of bearing failures and
their causes are shown in figure RA-34. Dirt or other
foreign material under a bearing insert may have
distorted the bearing. Sound judgment and proper
inspections are necessary when evaluating bearing
failures. Then, inspect main and connecting rod
journals for cracks, scratches, grooves, or scores,
Diress minor inperfections with an oilstone. Refinish
severoly marred journals.

BEARINGS

CAMSHAFT REAR BEARING
BORE PLUG

CAMSHAFT

SPACER

I

7l e s (6

THRUEST T3
PLATE ./ .

TIMING CHAIN AND
CAMSHAFT SFROCKET

WaSHER
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Fig. 6A-32—Camshaft and Reloted Porti—{60C-5430)
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CYLINDER BLOCK
MAIM BEARING INSERTS JOURNAL SEAL

FLYWHEEL
AMD RING GEAR

FULLEY

CRAMESHAFT
SPROCKET

KEY

CRANESHAFT

FROMT OIL SLIMNGER

MAIM BEARING CAFS

Fig. 6A:33=Cronkshoft ond Reloted Ports—{&0C.5631)

27, Measure the diamcter of cach main and connecting
rod journal in at least four places to determine out
of-round, laper, or undersize condition. See figure
GA-15, Hefer to HBection 6E to obtoin the standard
main and connecting rod journal diameters.

DIRT
TAPERED WEAR SCRATCHES  MBEDDED
PATTERN INTE) BEARING
MATERIAL A V5 B = VERTICAL TAPER
TAPERED JOURNAL SCRATCHED BY DIRT € VS D = HORIZONTAL TAPER
A V5 C AND B ¥5 D = OUT-OF-ROUND
CHECK FOR QUT-OF-ROUND AT
EACH END OF JOURMAL
s
DISCOLORED AMD BRIGHT [POLISHED) /
EXCESSIVELY WORM SECTIONS !
LACK OF OIL IMPROPER SEATING I
:T‘__"-h-.\\ '—1—“—-—-—
o \
g \
\
Fi —L-
RADIUS RIDE CRATERS OR POCK ~ : . =
ETS -l
RADIUS RIDE FATIGUE FAILURE
Fig. 5A-34—Bearing Faoilures—Typical—{61CM-5514) Fig. 6A-35—Crankshaoft Journal Measurement—{60C-5632)
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1001 &701-D

Fig. 6A-36—Rear Oil Seal to Block Installation—Typical—
[60C-5633)

28. If the journals exceed the wear limit of 0008 inch
out-of-round or (01 inch taper per inch, they should
he refinished to size for the next undersize bearing.

TOOL &701-D

Fig. 6A-37—Bearing Cop Seal Installation—Typical—{60C-5634)

78

29. If the journal will nol "clean up™ to give the proper
clearance with the maximum undersize bearing avail-
able, replace the crankshaft.

Always reproduce the same journal shoulder radins

that existed originally. Too small a radius will result

in fatigue failure of the crankshaft. Too large a

radius will result in bearing [ailure due to radius

ride of the bearing.

31. After refinishing the journals, chamfer the wil holes,
then polish the journal with a Na. 320 grit polishing
cloth and engine oil. Crocus cloth may be used also
as a polishing agent.

32. Be sure that the rear journal oil sesl grooves are
clean.

33. Install a new rear journal oil seal in the block, as
shown in figure 6A-36, and rear main bearing cap.
See figure BA-37. After installation, cut the ends of
the seals flush.

3. The main bearing inserts are selective fil, Do not
file or lap bearing caps or use hearing shims tv ob-
tain the proper bearing clearance,

35. Selective fit bearings are available for service in stand-
ard sizes only. Slandard bearings are divided into

FLACE FLASTIGAGE FULL

WIDTH OF IOURNAL CHECK WIDTH
ARQUT 1/4 INCH OF FLASTIGAGE
OFF CENITER

INSTALLING
PLASTIGAGE

MEASURING
PLASTIGAGE

Fig. 6A-18—Installing and Measuring Plastigage—
Engine Removed—{60C-5635)

iwo sizes and are identified by a daub of red or blue
painl. Refer to Section 6E for the available sizes.
Red marked bearings increase the clearance: blue
marked bearings decreuse the clearance.

J6. When replacing standard bearings with new bearings,
il is good praclice (o first try to obtain the proper
clearance with two blue bearing halves.

37. Be sure the bearing bores and inserts are clean. Place
the upper main bearing inseriz in position in the
bore with the tang fitting in the slot provided

38, Tnstall the lower main bearing inserts in the bearing
cape. Carefully lower the crankshaft into place. De
careful not to damage the bearing surfnces,

39. Main bearing caps ure numbered 1 through 4, starting
at the front of the engine. The arrows on the cap
should be pointed toward the fromi of the engine.
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Install all main bearing caps and inserts and tighten
the halts to 653-75 lbs. ff. torque,

Check the clearance of the respective main hearings,
one journal at a time. The remaining main bearing
cap bolts must remain torgued to specifications to
prevent an erreneous plastigage reading. Remove the
respective bearing cap. Place a picer of plastigage
on the crankshaft journal the full width of the bear-
ing cap, about 14 inch off-cenler. See figure GA-38.
41. Imstall the cap and tighten the bolts to 65 75 lbs. ft.
torgue. 3o not turn the crankshafi while the Plasti-
gage is in place,

Eemove the cap. Then using the Plastigage scale,
check the width of the Plastipage. When chacking
the width of the Plastigage, check at the widest point
in order to get the minimum clearance, Check at the
narrowest point in order to get the maximum clear-
ance. The difference between the two readings 18 in

40

42,

THRUSGT HOLD CRAMNKSHAFT
BEARING FORWARD
f LW~

FRY
FOEWARD

STEP 1-PRY CRANKSHAFT FORWARD
THRUST LIRS
- BACKWAR
EEARING “ ﬁ %

STEP 2-PRY CAF BACKWARD

ﬂ HOLD CRAMNKSHAFT
FORWARD

THRUST
BEARING
—

- (%% -
STEP 3-TIGHTEM CAP
Fig. 64-39—Thrust Bearing Alignment—(&60C-5637)

TOOL 4201-D

43,

. Retain the forward

Fig. 6A-40—Crankshaft End Ploy—(60C-5638)

the taper. The specified allowable taper limit is 001
inch laper per inch.

Il the clearance is less lhan the specified lmits of
0005-.0025 inch, trv two red bearing halves or a
eombination of red and blue depending upon the con-
dition.

After the bearing has been flled, apply a light coat
of engine oil to the journal and bearings, then install
the bearing eap. Torgue the cap bolts to 65-T5 lhs, ft.
Repeat the procedure for the installation, or replace-
ment of the remaining bearings,

Install the thrust bearing cap with the bolts finger
tight.

Ty the crankshaft forward against the thrust surface
of the upper half of the bearing. See fipure GA-39.
Hold the crankshaft forward and pry - the thrust
bearing cap lo the rear az shown in figure GA-39.
This will align the thrust surfaces of both halves
of the hearing.

pressure on the crankshaft.
Tighten the cap holts to specifications. Hefer to
figure GA-39,

Force the crankshaft toward the rear of the engine.
Install a dial indicator so the contact point rests
against the crankshall flange and the indicator axis
is parallel lo the crankshaft axis, See figure 6A-40.
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(1]
(5]

2

B

[ )
o]

56,

2, Set the dial on zern, Push the crankshaft forward

and note the reading on the dial,

If the end play exceeds the weuar limit of 012 inch,
replace the thrust bearing.

If the end play is less than the minimum limit
{limits are .004 to 008 inch), inspect the thrust
bearing faces for scratches, burrs, nicks, or foreign
matter. Tf the (hrust faces are not defective, thoy
probably were not aligned properly,

5. lnstall the thrust bearing and align the faces follow-

ing the recommended procedure (steps 46, 47, 48,
and 49} then recheck the end play.

Turn the engine on the work stand so that the front
end is up.

Pistens, Pins, Rings, and Connecting Rods

Remuve deposits from the piston surfaces, Clean
gum or varnish from the piston skirt, piston pins, and
rings with eolvent. Do not use a caustic cleaning solu-
tion or a wire brush to clean pistons. Clean the ring
grooves with a ring groove cleaner as shown in fig-
ure fA-41. Make sure the oil ring slots (or holes)
are clean,

TOOL 61C-E

58,

59,

B0

Fig. 6A-41=Ring Groove Cleaner—{60C-5640)

Carefully inspect the pistons for fraclures at the ring
lands, skirts, and pin bosses, and for scuffed, rough,
ur scored skirts. If the lower inner portion of the
ring grooves have high sieps, replace the piston. The
step will interfere with rng operation and cause
rxcessive ring side clearance.

Spongy, eroded arcas near the edge of the top of
the piston are usually caused by detonation, or pre-
ignition. A shiny surface on the thrust surface of the
piston, offset from the cenlerline between the piston
pin holes, can be cansed by a bent connecting rod.
Replace pistons that show signs of excessive wear,

61,

62

. Pistony are available for service in slundard

wavy ring lands, fractures, and/or damage from
detonation or pre-ignition.

Replace pistons and piston pins that show signs of
etching and/or wear, I'he piston pin bore of the
piston must be within limits of .9122- 9125 inch. The
diameter of the piston pin must be within limits of
9120-.9123 inch. Tf either the piston pin bore or the
piston pin exceed the clearance limits of O00L1- 0005
inch, the piston and pin must be replaced. At room
temperature (70°F.), the piston and pin should have
a light thumb press fit.

Check the width of the piston ring grooves. The
specified limils for the piston ring grooves are: 0505-
{815 inch for the top and bottom compression rings,
and .188-.189 inch for the oil ring.

Make sure the piston and cylinder block are al room
temperature (T0°F ), After any refinishing operation,
allow the cylinder hore to cool and make sure the
piston and bore are clean and dry before the piston
fit is checked,

Calculate the size of the piston required by taking
a eylinder bore check and by measuring the diameter
of the piston at the center of the piston skirt. Refer
to figure 6A-30.

. Select the proper size of piston fo provide the desired

clearanee,

gizes
and 003, .020, 030, 040 and .060-inch oversize.
Standard size pistons are divided into two sizes and
are identified by a daub of red or blue paint. Refer
to Section 6E for the available sizes.

6. The new piston to standard cylinder bore clearance

should be from 0021-.0027 inch. The maximum clear-

ance allownble for a used piston to eylinder bore is

. Attach a tension scale o the end of a feeler gauge

ribbon that is free of dents or burrs. The feeler rib-
bon should be 145 inch wide and of the recommended
thickness listed in the Piston Clearance Chart.

. Posilion the ribbon in the eyvlinder bore so that it

extends the enlire length of the piston at 90" from
the piston pin location,

Invert the piston and install it in the bore so that
the end of the pision is about 114 inches below the
top of the cvlinder block with the piston pin boro
paralle]l to the crankshaft axis.

Hold the piston and slowly pull the ecale in a straight
line with the ribbon, noting the pull required to re-
move the feeler ribbon. See figure 6442,

. In the Piston Clearnnce Chart, the dingonal lines

represent feeler ribbons of various thicknesses, the
horizental lines represent the pounds pull, and the
verlical lines represent the clearances, To determine
the clearance, locale the line representing the pounds
pull required to remove the leeler ribbon from the
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cylinder bore. Follow the horizantal line to the right
until it intersects the diagonal line representing the
feeler ribbon. Read down the vertical line for the
clearance,

PISTON CLEARAMCE CHART
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EXAMPLE:

a. If a (LKN S-inch feeler ribbom i3 used and it takes
approximalely 43 -pounds pull to remove the
feeler ribbon, the clearance 153 approximately
00008 inch. This is determined by locating the
pounds pull (4'4) and following the line to the
right until it intersects with the diagonal line
representing the 0.0015-inch feeler ribbon. Read

down the vertical line for the clearance ( approxi-
mately 0.0008 inch),

b. If a 0.003-inch feeler ribbon is used and it takes
approximately 9-pounds pull to remove the rib-
bon, the resultant clearance is approximately
0.0015 inch.

¢. If a 0.003-inch feeler ribbon is used and it takes
approximately 4-pounds pull o remove the feeler
ribhon, the resultant clearance is approximately
0.0026 inch.

If the clesrance is greater than the maximum limit,

recheck calculations to he sure thal the proper size

piston has been selected, check for o damaged piston,
then try a new piston.

If the clearance is less than the minimum limit, re-

check ealeulations before trying another piston. If

none can be fitted, refinish the cylinder for the next
size piston. When a piston has been fitted, mark it
for assembly in the cvlinder to which it was fitted.

Replace all rings that are scored, chipped, or cracked.
It is good practice tn alwavs install new rings when
overhauling the engine. Rings should not be trans-
ferred from one piston to another regardless of
mileage,

If the taper and vut-of-round conditions of the eylin-
der hore are within Hmits, new piston rings will give
salisfactory service provided the piston clearance in
the evlinder bore is within limits. Tf the new rings
are to be installed in a used eylinder that has not
been refinished. remove the cylinder wall “glaze,

75.

Sclect the proper ring set for the size piston to be
used.

The side clearanee for the upper compression ring is

TOOL 34600-E

Fig. 64-82—Checking Pisten Fit—(&0C.5647)

FEELER
GAUGE

Fig. 6A-43—Checking Ring Side Clearance—Typicol—(60C-5644)

81
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F

0024. 0041 inch. The clearance for the bottom com-
pression ring i J0025- 0045 inch. The oil ring is a
snug fil. Using a leeler gauge of the proper thickness,
check the side clearance of each piston compression
ring in its respective groove, Thie is done by placing
a feeler gauge and the outer edge of the respactive
ring in the piston groove, and rolling the ring enlirely
around the piston circumferenoe. Ses figure GA-43.
The gauge should slide freely wround the entiee ring
circumference without binding

Position the ring in the cvlinder bore in which
il is guing {o be used.

Push the ring down into the bare area where normal
ring wear is not encountered.

Lige the head of a piston to position the ring in the
bore s0 the ring 15 squara with ceviinder wall. Use
caution (o aveid damage to the ring or cylinder bore,

ISTON RING

Fig. 6A-44—Measuring Pistan Ring End Gop—{60C-5543)

Measure the gap between the ends of the piston ring
with a leeler gauge. See figure GA-14.

The specified compression ring gap is .010- 020 inch,
The specificd gap of the oil ring rails is .015-.055 inch.
If ring gap exceeds specifications, lry another ring
sot.

Index the respeclive rings so that they will be in-
stalled on the piston and in the bore o which they
wore fittod.

The connecting rods and related parts should be
carefully inspecled and checked for conformance lo
specifications. If it becomes necessary to replace a
connecting rod, it should be noled that due o the
difference in the center lo center length of the con-
necling rod bores for 144 and 170 cubic inch engines,
the conneetling rods are nol inlerchangeable between

R,

885.

engines. The specified lengih, center o center. for
the 144 cubic inch engine is 4.854-1.856 inches, The
length for the 170 cubic inch engine is 4£.714-4L.716.

A shiny surface on the pin boss side of a used piston
usunlly indicates that a connecting rod is bent or
the pislon pin hole is not in proper relation to the
piston skirt and ring grooves. Abnormal conmecling
rod bearing wear can be caused by either a bent
connecting rod, an improperly machined crankpin,
or A tapered connecting rod bore.

Twisted comnecting rods will not creale an easily
identifinble wear pattern, but badly twisted rods will
disturb the action of the enlire piston, rings, and
connecting rod assembly and may be the cause of
excessive oil consumption. Tiecard bent or twisted
connecting rods,

Clean the connecting rod in solvenl, including the
connecling rod bare and the back of the inserts. Da
not use a eaustic cleaning solution. Blow out all
passages with compressed air

Inspeet the connecting rods for signs of [mctores and
the besring bores for nut-of-round and taper. Bearing
bore out-of-round and taper limits are 0002 inch. If
the bore exceeds the recommended limils and/for if
the connecting rod is fractured, il should be replaced,

Replace defective connecting rod nutls and bolts.

UPPER
MFPRESSION—
9 mjé LOWER
COMPRESSION
RING

BEARING INSERTS

OiL RING
ASSEMBLY

PISTOM PIM

CONMNECTING ROCD
BOLT

o

78"
Y.,

/
- i

wrﬂw
HUT--‘-'*CE_ -

—

Fig, 6A-45—Piston, Connecting Red, ond Releted Ports—

(60C-5643)
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). The piston pin bore of a8 conmecting rod must be
within the limitz of 0.9107-0.9112 inch lo obdain a
proper interfercnce fit with the piston pin.

91, The piston, vonnecting rod, and related parts are
shown in figure 6A-45.

Assembly of Piston and Connecting Rod Assembly

| For disassembly procedure, see “Theassembly of Piston
and Connecting Rod Assembly'.)

a. Assemble details 2 and 3 of Tool 6135 to the
piston pin.

b. Apply a light coat of engine oil to all parts. As-
semhle the piston to the connecting rod with ol
sguirt hole in lhe connecting rod and the inden-
tation in the piston facing as shown in figure
GA-26.

— ARBOR FRESS

| DETAIL 3

. = DETAIL 2

DETAIL 1
|

Fig. 6A-46—Piston Pin Installation—(60C-5647)

¢, Start the piston pin in the piston and connecting
roid. With the lomg pilot (detail 27 entering first,
press the piston pin through the piston and con-
necting rod until detail 2 is seated firmly in
detail 1. See figure GA-46.

d. Follow the instructions contained on the piston
ring package and install the piston rings. Use
FPiston Hing Expander, Tool §149-3. to avoid over-

expanding and to expand the ring to a lrue circle
to avoid distortion.

e After the connecting rods are assembled to the
piston, check them [ur bend or twist on a snitable
alignment fixture. Follow the instructions of the
lixlure manufacturcr. Tf the hend iotal differcnce
exceeds (04 inch or the twist total difference
exceeds 012 inch, the connecting rod should be
replaced.

ENGINE ASSEMBLY (CONTINUED)

93. Be sure to install the pistons in the same eylinders
from which they were removed, or to which they
were filted, The conneeting rod and bearing cap
are numhered from 1 to G heginning at the front of
the engine. The numbers on the conneciing rod
and bearing cap must be on the same side when
installed in the cylinder bore. If a connecting rod is
ever transposed from one hlock or eylinder to
anvther, new bearings should be Gtted and the con-
necting rod should be numbered to correspond with
the new cylinder number.

94, Make sure the ring gaps are properly spaced around
the circumflerence of the piston,

=]
oL

. Install a piston ring compressor on the pislon and
push the piston mm with a hammer handle until it
is slightly below the top of the cylinder, See figure
6A-47. Be sure to guide the commecting rods to aveid
damaging the crankshaft journals. Install the piston
with the notch in the piston head toward the front
of the engine,

96. The connecting rodd hearing inserts are salective fit.
Do not file or lap bearing caps or use bearing shims
to obtain the proper bearing clearanee.

47, SBelective fit bearings arc available for service in
standard sizes only. Standard bearings arc divided
mto two sizes and are identified by a daub of red
or blue paint., Refer (o Section 6E for the available
gizes. Red marked bearings inerease the elearance;
hlue marked bhearings decrease the elearance.

!_' E"*'.'_-‘ . '_)_

=—FRONT—
TOOL 614%-4

O\
%

.

e
; *

NOTCH TO FRONT _DF_ENGIN'

——

Fig. 6A-47—Piston Installation—{60C-5648)
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1040,

101,

102,

103.

104

105,

106.

107.

108.

104,

B4

When replacing standard bearings with new bear-
ings, it is good practice to first try to obtain the
proper clearance with two blue bearing halves,

Be sure the bearing inserts and the bearing bore in
the connecting rod and cap are clean. Foreign mate-
rial under the inserts may distort the bearing and
cause a failure.

Install the hearing inserts in the connecting rod and
cap with the tangs fitting in the slot provided.

Pull the econnecting rod assembly down firmly on
the crankshafl journal,

Tlace a piece of Mastigage on the lower bearing
surface, the full width of the cap and about 14 inch
off center.

Install the cap and tighten the conmecting rod
nuts to 19-24 Ibs, {t. torgue. Do not turn the erank-
shaft while the Plastigage is in place.

Remove the cap, then using the Plastigage scle,
check the width of the Plastigage. When checking
the width of the Plastipage, check at the widest
point in order to get the minimum clearance. Check
at the narrowesl point in order to get the maximum
clearance., The difference between the two readings
is in the taper.

If the clearance is legs than the specified limits of
A005-0027 ineh, try lwo red bearing halves ur s
combination of red and blue, depending upon the
condition. If the standard bearings do not bring the
clearance within the desired limits, refinish the
crankshaft journal, then install undersize bearings
After the bearings have been fitted, apply a lighl
coat of engine oil to the journals and bearings.
Turmn the crankshaft throw ino the bottom of its
stroke, then push the piston all the way down until
the connecting rod bearing seats on the crankshaft
journal.

Install the connecting rod cap, then tighten the nuls
to 19-24 lhs. ft. torque.

Alter the piston and connecting rod assemblies have
been installed, check the side clearance between the

Fig. #A-d4B—Checking Connecting Rod Side
Clearance—{&40C-5549)

comnecting rods on each crankshafl journal. See
figure 6A-48. The new rod and new crankshaltl side
clearance should be within the limits of .004-.011
inch. The maximum clesrance allowahle for a used
rod and crankshaft is 014 inch.

Timing Chain and Sprockets

110. Clean all parts of the timing chain and sprockets in

111.

113.

114,

solvent and dry them with compressed air, Inspect
the chain for hroken links and the sprockets for
cracks, and worn or damaged teeth. It s recom-
mended that all components be replaced if any one
item needs replacement.

Lubricate the timing chain and sprockets with
engine oil. Place the keys in position in the slots
on the crankshaft and camshall,

Position the sprockeis and timing chain on the cam-
ghaft and crankshaft. Be sure the liming marks on
the sprockets and chain are aligned as shown in
figure GA-24.

Rotate the crankshaft in a clockwise direction (as
viewed from the front) to take up the slack on the
left side of the chain. Establish a reference point
on the bhlock and measure from this poinl to the
rhain, Make a note of the measurement, Rotate the
crankshaft in the opposite direction to take up the
slack in the chain. Foree the lefl side of lhe chain
outward with the fingers and measure the difference
between the reference point and the chain. The
deflection is the difference belween the two meas-
urements. The deflection should not exceed L4 inch,
Refer to Ggure 6A-49.

Install the camshaft sprocket capscrew and washer.
Install the crankshaft front oil slinger.

’ il . | -

. ¥ .

TAKE UP SLACK OM LEFT SIDE. ESTABLISH A REFERENCE POINT AND
MEASURE DISTANCE A. TAKE UP SLACK OMN RIGHT SIDE AND FORCE
LEFT SIDE OUT WITH THE FINGERS AND MEASURE DISTANCE B.
DEFLECTION 15 A MINUS B,

Fig. 6A-49—Checking Timing Chain Deflection—(&1CM-5609)
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Cylinder Front Cover

114.

116,

117.

115

1149

124,

121,

122,

123.

124,

il

125,

Dirive out the old seal {rom the cylinder front cover
with a pin punch. Clean out the recess in the cover.
Copat a new =eal with grease. Install the seal, as
shown in figure GA-5{.

Dirive the seal in unlil it s [wlly seated in the
Te0ess,

After installation, check to he sure the spring is
properly positioned in the seal,

Clean the evlinder front cover and the gasket sur-
[ace of the cylinder block.

Coat the gasket surface of the block and the cover
with zealer. Position a new gaskel on the block.
Using Tool 6059-E to align the cover seal with the
crankshaft, install the cover on the block. (The
crankesse ventilation tube bracket is retained by
one cylinder front cover bolt.) Tighten the screws
to 7-9 lbs. ft. torque, Refor to figure BA-81,

Line up the crankshaft pulley keyway with the key
on the crankshafl,

Imatall the crankshaft pulley, washer, and retain-
ing holt. Torqgue the balt o 45-55 lbs. ft.

Install the waler pump, generator, fan pulley, and
fan. Install and adjust the drive beli, Refer (o
ZSection 6E for the available torque values and drive
helt deflection.

Pan and Oil Pump

Scrape any dirt or metal particles from the inside
of the oil pan. Scrape all old gasket material from
the gasket surface. Wash lhe pan in a solvent and

126,

127,

128,

131.

132,

133.

134,

dry it thoroughly. Be sure all foreign matter is re-
moved from below the baffle plate.

Check the pan for cracks, holes, damaged drain
plug threads, a loose haffie, and a nicked or warped
pasket surface.

Repair any damage, or replace the pan il repairs
cannot be made.

Wash all parts of the oil pump In a solvent and dry
them thoroughly. Use a brush to clean the inside of
the pump housing and the pressure relief wvalve
chamber. Be sure all dirl and chips are removed.

Check the inside of the pump housing and the outer

race and rotor for damage or excessive wear.

Check the mating surface of the pump cover for
wear. If the cover mating surface is worn, scored, or
grooved, replace the cover.

Measure the outer race to housing clearance. See
figure 8A-51. The clearance limits are 006-.012 inch.

With the rotor assembly installed in the housing,
place a straight edge over the rotor assembly and
the housing. Measure the clearance between the
slraighl edge and the rotor and outer race. See
figure 6A-52, The recommended limits are 0011-
0041 inch, The outer race, shaft and reior are
replaceable only as an assemhbly.

Check the drive shaft to housing bearing clearance
by measuring the Q.. of the shaft and the LD. of
the housing bearing. The recommended clearance
limitls are 0015-.0029 inch.

Inspect the relief valve spring for a collapsed or
worn condition.

TOOL 6700.C

Fig. 6A-50—Crankshaft Front Qil Seal
Installation—(61CM-5615)

Fig. 6A-51—Checking Outer Race to Oil Pump Housing

Clearance—{60C-5451)
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135. Check the relief valve spring lension. The spring cover and the oil pan rear seal on the rear main
should exert a pressure of 5.6-9.5 pounds at 1.078 besaring cap. Refer to fizure 8A-54. Be sure the tahs
inches. If the spring tenzion iz not within specifica- on the seals are on top of the ail pan gasket.,
tions and/or the spring is defective, replace the 149  pogition the oil pan on the block. Install the retain-

spring ing screws, then Llighlen Lhe serews from the center
136. Check the reliel valve piston for scores and free nutward in each direction to 7-0 lbs. ft. lorque.

operation in the bore.
137. 0il all parts of the oil pump thoroughly,

FEELER GAUGE

Fig. 6A-52—Checking Rotar End Play—{60C-5652)

Assembly of Oil Pump Assembly and Oil Pan
For disassembly procedure sce page 6-10.)

a. Install Lhe oil pressure relief walve plunger,
spring, new cap, and ootter pin. Bend the pin Fig. 6A-53—0il Pump, Pick-Up Tube Installed—{40C-5453)
b. Install the outer race, and the inner rotor and
shafl assembly. The inner rotor and shait, and Flywheel

the outer race wre serviced as an assembly. |49 Inspeet the flywheel for cracks, heat check, or other
One part should not be replaced without replue- defects that would make it unfit for further service.
ing the other. Tnstall the cover and tighlen the Machine the friction surface of the flywheel if it is
cover reluining serews 1o G-9 lbs, ft. torque.
¢. Position a new gasket and oil inlet tube on the
oil pump, then tighlen lhe retaining screws to
12-15 lbg. ft. torque. FRONT SEAL
138, lnsert the oil pump intermediate shaft and washer :
assembly inlo the oil pump. Install the oil pump
and intermediate shall assembly on the cvlinder
block. Torque the retaining bolls to 12-15 The, It
See figure 6A-53.
139. Make sure the gaskel surfaces of the block and oil
pan are clean

140. Coat the block surface and vil pan gasket surface
with sealer and position the gaskel on the block.
See figure 6A-04, OlL PAN GASKET

141. Imstall the oil pan fronl seal on the cvlinder front

REAR SEAL

Fig. 6A-54—0il Pan Gosket and Seals Installed—|60C-6044)
1.3
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144,

145.

1446,

147.

148,

14%.

150,

151

gcored or worn. If it is necessary to remove more
than (L.045 inch of stock from the original thickness,
replace the flywheel.

Inspect the ring gear for worn, chipped, or cracked
teath. If the teeth are damaged. replace the ring
gear,

Pozition the flywheel on the crankshaft and install
the retaining bolts. Tighten the bolts to 75-85 1hs. ft,
toroue,

Install the clutch pilot bushing. See figure GA-33.
With the flywheel installed on the crankshaft, check
the flvwheel face runout.

Install a dial indicator o that the indicator point
bears against the flywheel face See figure BA-36.
Turn the fywheel making sure that it is full for-
ward or rearward so that crankshaft end play will
not be indicated as flywheel runout.

If the runout excecds the maximum limit of 010
inch, remove the Aywheel and check for burrs be-
tween the flywheel and the face of the erankshaflt
mounting fange. If no hurrs exist, check the runout
of the crankshaft mounting Munge. Replace the fly-
wheel or machine the crankshaft fywheel face if
the mounting lange runout is excessive.

Heal the defective ring gear with a blow torch on
the engine side of the gear, then knock il off the
Avwheel. Do not hit the Aywheel when removing
the ring gear.

Heat the new ring gear evenly until the gear
expands enough lo slip onto the Aywheel, Make
sure the gear is sealed properly against the shoulder,
Do not heat any portion of the gear to a temperature
higher than 500°F., If this limit is exceeded, the
temper will be removed from the ring gear teeth.

Fig. 6A-55—Clutch Pilot Bushing Installation—Typical—

(60C-6054)

TOOL 6565
TOOL 4201.D

Fig. &6A-56—Checking Flywheel Face Runout—(60C-5655)

152. On a flvwheel for a manual-shift transmission, use

Tool 7563-A to locate the clutch dise, then install
the pressure plate in alignment with the index
marks previously scribed during the removal pro-
cedure.

Fuel Pump, QIil Filter, and Tappets
153, Using a new gasket, install the fuel pump.

1504, Coal the gaskel on the ol filter with oil, then place
the filter in position on the adapter ftling, See
figure BA-5T.

Fig. 8A-57—0il Filter Installation—(80C-5657)

87
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155. Hand tighten the filter until the gaskel contacls
the adapter face, then advance it 14 tumn.

156. Dip the tappet foot in Lubriplate, then coat the
remainder of cach valve lappet with engine oil. In-
stall the tappets in their original bore.

Cylinder Head ond Valves

157. Check the eylinder head for eracks, and the gaskot
surface for burrs and nicks. lReplace the head if it is
cracked, Do not plane or grind more than 0.010
inch from the eylinder head gasket surface. Remove
all burrs or scratches with an oil stone,

158. Check the flatness of the cylinder head gasket sur-
face, See figure 6A-58.

159. Remove all deposils from the valve with a fine wire
brush or buffing wheel. The critical inspection
puinls and tolerances of the valves are illustrated
in figure 6A-59.

—- S
(1) (3) cHeck piaGONALLY

E] CHECK ACROSS CENTER

Fig. 8A-58—Check Cylinder Head Flatness—(60C-5663)

160. Inspect the valve face and the edge of the valve
head for pils, grooves, scores, or other defects. In
spect the stem for a bent condition and the end of
the stem for grooves or scores.

161. Check the valve head for signs of burning or erosion,
warpage, and cracking. Defects, such as minor pits,
grooves, etc,, may be removed. Discard valves that
are severely damaged,

14" MINIMLUM DO HOT REMOYE
MORE THAM 0.010
INCH

WALVE

VALYE SEAT
AMNGLE

FOR CHECK FOR
DIMEMSIONS BENT STEM
REFER TO
SPECIFICATIONS

Fig. 6A-59—Critical Valve Talerances—(60C-5658)

162,

163,

164.

165,

Inspect the valve springs, valve spring retainers,
locks and sleeves for defects. Discard any defective
parts.

Check the valve face runout. See figure 6A-60.
Valve face runout should not exceed (015 Inch
1002 wear limit). If the runoul exceeds specifica-
tions regrind or replace the valve

Clean the valve guide bores with a valve guide
cleaning tool. Use cleaning sulvent to remove grease,
dirt and foreign material.

Check the valve stem clearance of each valve in its
respective valve guide using Tools 6505-G and
4201-D (or B565). See figure 6A-61. To properly
use tools, install Tool 6505-G on valve stem until
fully seated and tighten knurled setscrew firmly,
then permit valve to drop away from ils seat until
tool contacts the upper surface of the valve guide.

Fig. 64-60—Check Valve Foce Runout—Typical—(60C-5659)

166,

Position dial indicator with flat tip against the cen-
ler portion of tool sphorical section at 90° to the
valve stem. In order to ascerlain actual valve stem
clearance, the {ool should be moved back and forth
on an axis at a right angle to the rocker shaft. Take
a reading on the dial indicator without removing
the tool from the valve guide upper surface, then
divide the reading by twn, the division factor of
the tool.

If the clearance exceeds the service wear limits, try
a new valve. The recommended intake valve stem
Clearance limits are .0008-0025 inches for a new
valve in a standard valve guide. The maximum
allowable wear limit for a used valve is .0045 inch.
The recommended exhaust valve stem clearance
limits are 0018-.0035 inch (.00556 inch wear limit).



ENGINE (Engine Repair Procedure) 6-27

able for service. Always reface the valve seat after
the valve guide has been reamed.

168. 1f it becomes necessary to ream a valve guide to
install a valve with an oversize stem as shown in
figure 6A-62, a reaming kit is available which com-
tains the following reamer and pilot combinations:
a 0.003-inch O.S. reamer with a standard diameter
pilot, a (0L015-inch 0.8, reamer with a 0L.003-inch
(1.5. pilot, and a 0.030-inch reamer with a 0.015-inch
0.5, pilot,

169, When going [rom a standard size valve to an over-
size valve, always use the reamers in sequence,

RUNMOUT
GAUGE—"

Fig. 6A-61—Checking Valve Stem Clearance—(60C-5660)

167. If the valve stem to valve guide clearance exceeds
the wear limit, ream the valve guide for the next
aoversize valve slem. Valves with oversize stem
dinmelers of 0.002, 0.015, and 0.030 inch are avail-

TOOL 6085-AE 170
REAMER KIT

The walve refacing operation should be closely co-
&085-AE-1 .003-0.5, ordinated with the valve seat reflacing operation so
&085-AE-2 .015-0.5. that the finished angle of the valve face will maich

6085-AE-3 .030-035. the valve seat. This is important so that the valve

and seat will have a good compression tight fit.
Be sure that the refacer grinding wheels are prop-
erly dressed.

171, 1f the walve [ace runout is excesgive and/or to
remove pits and grooves, reface Lhe valves to a true
44* angle. Remove only enough stock to correct
the runout or o clean up the pits and grooves. If
the edge of the valve head is less than 1/32 inch
after grinding, replace the valve ms the valve will
run teo hot in the engine.

172. Remove all grooves or score marks from the end
of the valve stem, then chamfer ng necessary. Do
not remove more than 0.010 inch from the stem.

173, Check the valve seal runout with an accurate gauge.
Runout should not exceed 002 inch TIR. (0025
inch wear limit )

See figure GA-63. Follow the instructions aof the

Fig. 6A.62—Rooming Valve Guides—{61CM-5613) gauge manufacturer
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Fig, 6A-64—Measuring Valve Seat Width—(&0C-5665)

174, Measure the valve seat width. The width should
not exceed the specificd limits of 070-.080 inch.
See fipure GA-64.

175. Refacing of the valve seats should be closely co-
ordinated with refacing of the valve face so the
finished =eat will match the valve face and be cen-
tered. This is important so that the valve and seat
will have a good compression tight fit. Be sure that
the refacer grinding wheels are properly dressed.

176. Grind the valve seats to a true 45° angle. See figure
6A-63. Hemove only enough stock to clean up
pils, grooves, or to correct the valve seat runout.
After the seat has been refaced, measure the seat
width., See figure GA-64 Narrow the seat, il neces-
sary to bring it within limits,

177. If the valve seat width exceeds the maximum limit,
remove enough stock from the top edge and/or
bottom edge of the =eat to reduce the width to
specifications, See figure 6A-85.

178. [se a 30" angle grinding wheel o remove stock
from the boltom of the seats (raise the zeats) and
use a 60° angle wheel to remove stock from the
top of the seats (lower the seats).

179, After refacing the valves, it is good practice fo
lightly lap in the valves wilh a medium grade lap-
ping compound to match the seats. Be sure to re-
move all the compound from the valve ond seat
after the lapping operation.

1580, The finished valve seat should contact the approxi-
mate center of the valve face. To determine where
the valve seat contacts the face, coat the seat with
Prussian blue, then set the valve in place. Rotate
the valve with light pressure. If the blue is trans-
ferred to the center of the valve face, the contact

181,

182,

1O REMOVE STOCK 10 REMOVE
FRCW TOP OF SEAT, STOCK FROM
USE 30" WHEEL BOII1CIM OF SEAT,

LSE &0° WHEEL

VALVE SEAT
WIDTH

Fig. &A-65-Valve Seat Refacing—|&0C-5647)

is satisfactory. If the blue is transferred to the top
edge of the valve [ace, lower the valve seat. If the
blue iz fransferred to the bollom edge of the valve
[ace, raise the valve seat.

Check each spring for squareness, using a steel
square and a surface plate. Sec fipure 6A-66. Stand
the spring, with the closed enils facing downward
om the surface plate. Revolve the spring slowly and
vbiserve the space between the top coil of the spring |
and the square. If the spring is oul of square more
than 1/16 inch, replace il

Check the spring for proper pressure. Sec figure

HMOT MORE
THAN 1/18"
ouT OF
SQUARE

Fig. 6A-66—Checking Valve Spring Squareness—|60C-5662)
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mus—ryﬂ
(9“— SLEEVE
EETAIHEH—’@

ﬁah__cu SEAL

EXHAUST
YALVE

Fig. 6A-67 —Checking Valve Spring Tension—(60C-5661)

INTAKE VALVE
G6A-67. Weak valve springs cause poor engine per-
formanece; therefore, I the pressure of any spring
approaches the wear limit, replace the gpring, The
spring should exert a pressure of 47,75-56.25 pounds
(wear limit 40 pounds) when compressed to 1.585
inches, and 112-122 pounds (wear limit 101 pounds)

when compressed to 1.222 inches, Fig. 6A-68—Valve Assembly—(60C-5648)
183, After the cylinder head has been thoroughly recon- ; .
ditioned, begin the assombly procedure. between t.hE c:-‘hn:!nr head spring pad ﬂnd the
valve spring to bring the assembled height to
the recommended dimension of 1-9/16 to 1-39/64

Assembly of Cylinder Head Assembly

See “Disassembly of Cylinder Head Assembly™ for
disassembly procedure details.

a. Lubricate the valve guides and valve stems with
engine oil. Apply lubriplate to the tip of the
valve stems,

b. Install each valve in the valve guide from which
it was removed or to which il was fitted See
figure GA-68, Install 2 new stem seal on the
valve,

¢, Install the valve spring assembly over the valve,
Be sure the valve spring is installed on the
valve so that the closed coils are against the
cylinder head. Install the spring retainer and
sleeve,

d. Compress the spring and install the relainer
locks. Refer to figure 6A-19.

¢. Measure the assembled height of the wvalve
spring from the surface of the cylinder head
spring pad to the underside of the spring re-
tainer with dividers. See figure §A-69,

f. Check the dividers against a scale. If the assem- :
bled height is greater than 1-39/64 inches, in- " ;
stall the necessary 0.030-inch thick spacor(s) re °Hv'cﬂ:§fﬁf_}'ﬂ&ﬁ?§" —
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inches. Do not install spacers unless necessary.
Never use more than two spacers. Use of maore
than the recommended number of spacers will
resull in oversiressing the valve springs and
overloading the camshaft lobes which could lead
to spring breakage and worn camshaft lobes.

ENGINE ASSEMBLY (CONTINUED)

184. Apply cylinder hend gasket sealer to both sides of
a new gasket. Use the brush furnished to spread
the aealer lightly and evenly over the entire gnsket
gurface. Position the gasket over the guide studs
on the cylinder block.

Lift the evlinder head over the guides and slide
it down ecarefully. Before installing the ecylinder
head bolts, coat the threads of the end bolts for
the right side of the cylinder head with a small
amount of waler resistant zealer. Install, but do not
tighten, two bolts at opposite ends of the head to
hold the head and gasket in position.

Remove the guides, then install the remaining bolts.
The cylinder head bholt tightening procedure is per
formed in three progressive steps. Follow the
sequence shown in figure 6A-T0. Tighten the bolts
to 55 lbs. ft. torgue, then tighten the bolts to 65
Ibs, ft. torque, Finally, tighten the bolts to 75 lhs.
ft. torque.

Valve Push Rods

188, Check the ends of the push rods for nicks, grooves,
roughness or wear.

The push rods can be visually checked for straight-
ness while they are installed in the engine by rotat-
ing them with the valve closed. They also can be
checked with a dial indicator. See figure 6A-T1, Tf
the runout exceeds the maximum limit at any
points, discard the rod. Do not attempt to straighten
push rods.

Lubricate both ends of the push rods with engine
vil. Install the push rods in their proper sequence,
positioning the lower end of the rods in the tappet
sockets,

Valve Rockers
191.

185,

186.
187.

189,

190.

Clean all parts of the valve rocker arm shaft assam-
bly thoroughly. Make sure that all oil passages
are open.

Check the clearance belwen each rocker arm and
the shaft by checking the ID. of the rocker arm
bore and the O.D. of the shaft. If the clearance be-
tween any rocker arm and the shaft exceeds 0.006
inch, replace the shaft and/or the rocker arm. Tn-
specl the shaft and rocker bore for nicks, scralches,
scores, or scuffs. Dress up minor surface defecls
with a hone,

Inspect the pad ai the valve end of the rocker arms
for a grooved radius, Tf the pad is grooved, replace

192,

193,

92

TORGQUING OF ALL CYLINDER HEAD BOLTS,
IM THE ABOVE SEQUENCE TO BE PROGRESSIVELY
IMCREASED IM THREE STEPS:

1st STEF ENGINE COLD-TORQUE 1O 55 LBS.FT
2nd STEP EMNGINE COLD-TORQUE 10O &5 LBSFT
3rd STEP ENGINE COLD-TORQUE TO 75 LBRSFT

Fig. 6A-70—Cylinder Head Bol Tightening
Sequence—(&40C-5670)

the rocker arm. Do not attempt to true this surface
by grinding.

184, Lubricate all parts with engine oil. Apply lubri-
plate to the pad of the valve rocker arms,

Assembly of Valve Rocker Shaft Assembly

[For disassembly procedure details see "“Disassembly
of Valve Rocker Arm Shaft Assembly.')

a. If the plugs were remwved from the ends of the
shaft, use a blunt tool or large diameler pin
punch and install a plug, cup side out, in cach
end of the shaft

b, Install the spring washer, flat washer, and pin
on one end of the shaft.

¢. Imstall the walve rocker arms, supports, and

gprings in the order shown in figure 6A-15. Be
sure the oil holes in the shaft are facing down-

FUSH ROD -

DIAL INDICATOR

Fig, 6A-71—Checking Valve Push Rod—Typicol—(60C-5671)
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ward. Complete the assembly by installing the
remaining spring washer, flat washer, and pin.

ENGINE ASSEMBLY (CONTINUED)

195.

196.

197.

198.

199.

200.

201.

202.

Apply lubriplate to the valve tips. Position the
valve rocker arm shaft assembly on the head.

Tighten all the valve rocker arm shaft retaining
bolts to 30-35 lbs. ft. torque.

Perform a preliminary (cold) valve lash adjust-
ment. Refer to figure 6A-10. The final valve lash
adjustment is made with the engine installed in
the car.

Rotate the crankshaft until number 1 piston is on
T.D.C. (after the compression stroke). Position
the distributor in the cylinder block with the rotor
at the number 1 firing position. Make sure the
oil pump intermediate shaft and distributor shaft
is properly engaged. It may be necessary to turn
the crankshaft slightly after the distributor drive
gear is partially engaged, to properly seat the dis-
tributor on the camshaft drive gear. Rotate the dis-
tributor body clockwise until the breaker points are
just starting to open. Install the distributor clamp
and tighten the retaining screw snug tight.

Install the spark plugs. Install the distributor cap
and spark plug wire assembly. Connect the spark
plug wires. Be sure the wires are forced all the way
down into their sockets. Install the coil on the block
and connect the coil high tension lead.

Inspect the exhaust manifold for cracks, leaks, or
other defects that would make it unfit for further
service. Scrape the old gasket material from the
exhaust manifold inlet pipe flange.

Position the exhaust manifold on the cylinder head.
Install the tab washers and bolts. Tighten the bolts
to 13-18 lbs. ft. torque. Lock the bolts by bending
one tab of the washer over a flat on the bolt.

Place the front engine supports into position on
the engine and install the support to engine retain-
ing bolts. Tighten the bolts to 23-28 lbs. ft. torque.

ENGINE INSTALLATION — LESS TRANSMISSION

1.

Install guide pins in the flywheel or converter hous-
ing bolt holes in the rear of the engine. Place a new
gasket over the studs of the exhaust manifold.

Install lifting hook.

Carefully lower the engine into the engine com-
partment.

Make sure the studs on the exhaust manifold are
aligned with the holes in the muffler inlet pipe and
the guide pins in the block engage the holes in the
flywheel housing.

On a car with Comet Drive, start the converter pilot
into the crankshaft.

On a car with a manual-shift transmission, start the

10.

11.
12.

13.

14.

15.

16.

17.

18.

19.

transmission main drive gear into the clutch disc.
It may be necessary to adjust the position of the
transmission in relation to the engine if the input
shaft will not enter the clutch disc. If the engine
“hangs up” after the shaft enters, turn the crankshaft
slowly (transmission in gear) until the shaft splines
mesh with the clutch disc splines.

Remove the engine lifting hook. Torque the cylinder
head mounting bolts to 75 lbs. ft. Install the flywheel
or converter housing upper retaining bolts.

Remove the jack from the transmission. Raise the
car.

Remove the guide pin and install the flywheel or
converter housing lower retaining bolts.

On a car with Comet Drive, attach the converter to
the flywheel and tighten the retaining nuts to 23-28
Ibs. ft. torque.

Install the flywheel or converter housing dust cover.

Install the engine left and right mount to the body
bracket. Install the support to the underbody retain-
ing nuts and lockwashers. Tighten the nuts to 11-15
lbs. ft. torque. Install the sediment bowl on the fuel
pump.

Remove the plug from the fuel tank line and connect
the flexible fuel line to the fuel tank line. Install the
exhaust manifold to muffler inlet pipe retaining
lockwashers and nuts.

Lower the car. Connect the oil pressure and the
engine temperature sending unit wires. Connect the
coil primary wire. Connect the windshield wiper
vacuum hose to the vacuum pump.

Position the carburetor gasket on the spacer. Install
the carburetor. Connect the accelerator rod.

Position the carburetor fuel inlet line, the distributor
vacuum and the intake manifold vacuum lines on
the engine. Connect the fuel inlet line at the fuel
filter and at the carburetor. Connect the distributor
vacuum line at the distributor and at the carburetor.
Connect the intake manifold vacuum line at the
intake manifold and the fuel pump. Install the auto-
matic choke heat inlet tube.

Install the crankcase vapor emission system com-
ponent parts, if the vehicle is so equipped.

Install the starter motor and dust seal. Connect the
starter cable. Connect the generator wires. Connect
the heater hose at the water pump and carburetor
spacer. Connect the battery ground cable to the
cylinder head.

Install the fan and pulley, and the drive belt. Adjust
the drive belt tension to %4 inch deflection midway
between the pulleys. Install the radiator. Connect
the radiator upper and lower hoses. Connect the
automatic transmission inlet and outlet oil transfer
lines to the radiator, if the vehicle is so equipped.
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Fig. 6A-72—Valve Rocker Arm Cover Gasket Installation
(60C-5656)

Fill and bleed the cooling system. Fill the crankcase
with the proper grade and quantity of engine oil.

20. Install and adjust the hood. Operate the engine
at fast idle and check all gaskets and hose connec-
tions for leaks. Check for proper lubrication at the
rocker arms.

21. Perform the final valve lash adjustment. Refer to
section 6A—“On the Car Adjustments.”

22. Adjust the initial timing and check the advance
timing. Make the necessary carburetor adjustments.
If the vehicle is equipped with an automatic trans-
mission, refer to “Section 7A” and adjust the trans-

ENGINE FRONT SUPPORT

Fig. 6A-73—Engine Front Support—(60C-5611)

mission linkage according to the recommended pro-
cedures. Install the air cleaner.

23. Cement a new gasket to the valve push rod cover.
See figure 6A-72. Install the cover. Install the oil
level dip stick.

BRACKET

STD. TRANSMISSION

3
Rl

/ \\‘-,‘"\'\»-.“...'.‘;;.
s

W], {0

NUT

SUPPORT

& 5p+————REINFORCEMENT

&P +————WASHER

é‘—— BOLT

NUT

Fig. 6A-74—Rear Engine Support Assembly—(61CM-5611)
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REPAIR PROCEDURES — ENGINE INSTALLED

Engine Front Support

The engine front support is shown in figure 6A-73. The

procedures given apply to either a right or left instal-
lation. The front supports are located on each side of
the crankcase.

REMOVAL

1.

Remove the engine support to underbody retaining
nuts. The nuts must be removed from both supports
so that the engine can be raised.

Raise the engine slightly with a jack and a wood
block placed under the oil pan.

Remove the engine support to engine retaining bolts
and remove the support.

INSTALLATION

1.

Place the engine support into position and install
the support to engine retaining bolts. Tighten the
bolts to 23-28 lbs. ft. torque.

Lower the jack and guide the support studs through
the holes in the underbody. Remove the jack and
wood block.

Install the support to underbody retaining nuts and
lockwashers. Tighten the nuts to 11-15 lbs. ft. torque.

Engine Rear Support Assembly

The respective engine rear support assembly for stand-

ard or automatic transmission equipped vehicles are
shown in figure 6A-74.

Engine Rear Support Bracket Replacement

1.

Raise the vehicle and drain the fluid from the trans-
mission. To drain a standard transmission, remove
the drain plug. To drain an automatic transmission,
start at either rear corner of the transmission oil pan
and alternately remove the bolts so that the pan can
tilt downward at one corner. If the transmission fluid
is to be reused, drain it into a clean container. Filter
the fluid through a fine mesh screen before pouring it
back into the transmission.

After the fluid has drained, install the standard
transmission drain plug and torque it to 20-28 lbs. ft.
Torque the transmission oil pan mounting bolts to
10-13 lbs. ft. if the vehicle is automatic transmission
equipped.

Position a transmission jack under the transmission
to relieve the weight on the support member.
Remove the 3 bolts attaching the bracket to the
transmission extension housing.

Remove the mounting nuts securing the bracket to
the insulators.

Raise the transmission slightly and remove the
bracket.

Check the insulators to make certain they are seated

properly on the support member. Install the new
bracket on the extension housing. Torque the re-
taining bolts to 23-28 lbs. ft. for the automatic trans-
mission, or 37-42 lbs. ft. for the standard transmission.
Lower the transmission and make certain the bracket
is seated correctly on the insulators. Install the two
nuts that secure the insulator to the bracket; then
torque them to 23-29 lbs. ft.

Lower the car, then fill the transmission to the
required level with fluid.

Rear Support Insulator Replacement

1.

2.

5.

Raise the vehicle. Remove the upper and lower in-
sulator mounting nuts and washers.

Position a transmission jack under the transmission,
then raise the transmission to allow clearance for
removal of the insulators.

Install new insulators and secure them to the bracket.
Make certain they are properly seated, then torque
the mounting nuts to 23-29 lbs. ft.

Lower the transmission onto the support member.
With one hand, move the extension from side to side
to assure the insulators are seated properly on the
support member. Install the insulator support to in-
sulator mounting nuts and washers. Torque the
nuts to 23-29 lbs. ft.

Remove the transmission jack, then lower the vehicle.

Rear Support Member Replacement

1.

Raise the vehicle. Remove the lower insulator to
support mounting nuts and washers.

Position a transmission jack under the transmission
and raise it until the insulator studs clear the support.

Disconnect the parking brake linkage from the equal-
izer bracket. Remove the equalizer bracket.

Remove the reinforcements, bolts, and washers secur-
ing the support to the underbody.

Position the new support on the underbody. Install
the reinforcements, washers, and mounting bolts.
After tightening the mounting bolts, bend over a tab
of the respective washers.

Lower the transmission onto the support member.
With one hand, move the extension housing from
side to side to assure the insulators are seated prop-
erly. Install the insulator support to insulator mount-
ing nuts and washers. Torque the nuts to 23-29 lbs. ft.
Install the equalizer bracket on the support. Install
the parking brake linkage. Refer to “Parking Brake
Linkage” in “Section 2—Brake System” for proper
procedures.

Remove the transmission jack and lower the vehicle.

Exhaust Manifold
REMOVAL

1.

Remove the air cleaner. Disconnect the heat inlet
tube from the automatic choke and remove it from
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the exhaust manifold Disconnect the muffler inlet
pipe from the exhaust manifold.

Bend the exhausl manifold retzining bolt lock tabs
back and remove the retaining bolts. Remove the
exhaust manifold.

INSTALLATION

: 4

Scrape the old gasket material from the flanges of
the muffler inlet pipe and from the exhaust manifold
inlet pipe flange. Place a new exhaust manifold to
muffler inlet pipe gaskei over the studs of the exhaust
manifold,

Place the exhaust manifold into position on the
muffler inlet pipe and against the eylinder head. In-
stall the exhaust manifold to eylinder head retaining
bolts and tab washers. Torque the retaining bolts
to 13-18 lbs. ft. Lock the bolts by bending one tab
of the washer over & flal on the boll.

3. Install the muffler inlet pipe to exhaust manifold

lockwashers and nuts. Install the heat inlet tube in
the exhaust manifold stove; then, connect it to the
automatic choke. Install the air cleaner,

Cylinder Head

Cylinder head repair operations and checks such as
valve and wvalve seat refacing, cvlinder head flatness
checks, ele., are covered in Engine Assembly (Engine
Removed from Vehicle), under “Cylinder Head™ in this
section of the manual.

REMOVAL

L

96

Drain the conling system. Remove the air cleaner.
Remove the aulomatic choke heat inlet tube. Dis-
connect the battery eable at the eylinder head.

Disconnect the mufller inlet pipe at the exhaust
manifold. Pull the muffier inlet pipe down. Remove
the gasket.

Disconnect the accelerator rod retracting spring. Dis-
connect the choke control cable and the accelerator
rod at the carburelor.

Disconnect the fuel inlet line, and the distributor
vacuum line at earburetor, Disconnect the intake
manifold vacuwm line at the intake manifold. Tf the
vehicle is equipped with an emission reduction sys-
tem, disconnect the crankease ventilation tube and
vacuum line al the fitting on the carburetor spacer.

Disconnect the carburctor spacer water cuilet line at
the spacer. Disconnect the radiator upper hose and
the heater hose al the water outlet elbow. THaconnect
the radiator lower hose and the healer hose at the
waler pump.

Disconnect the distributor vacoum bline at the dis-
tributor. Disconnect the carbureior fuel inlet line
at the fuel filter and the vacuum lines at the fuel
pump. Remove the vacoum lines as an assemhly,

10,

11.

Remove the carburetor, spacer, and gaskets. Discon-
nect Lhe spark plug wires at the spark plugs,
Remove the valve rocker arm cover.

Back off the valve lash adjusting screws {0 remove
the load from the rocker arms. Loosen the wvalve
rocker arm shaft retaining bolts and remove Lhe
valve rocker arm shaft assembly. See figure 6A-T5.
Remove the valve push rods in sequence. See figure
HA-TE,

Remove one cylinder head balt from each end of
the head at opposite corners and install the eylinder
head guide studs. See figure 6A-77. Remove the re-
maining cylinder head bolts and remove the cylinder
head. Do net pry between the cylinder head and
block as the gasket surfaces may become damaged.

Bend the washer locking tabs, then remove the ex-
haust manifold mounting bolts, and the manifold.

INSTALLATION

1.

Clean the manifold, cylinder head, and cvlinder block
gasket surfaces. Clean the muffler inlet pipe flange
If the evlinder head was removed for a gasket change,
check the fMutness of the cylinder head and block
Refer to fisure 6A-58,

Apply cylinder head gasket sealer lo both sides of
a new gasket. Use the brush furnished to spread the
sealer lightly and evenly over the entire gasket
eurface, Position the gasket over the guide studs on
the eylinder block,

Install the exhaust manifold on the cylinder head
and forgue the mounting bolts 1o 13-18 lbs. [t. Bend
the locking tabs of the washers. Install a new gasket
on the exhaust muffler inlet pipe. Lift the cylinder
head over the guides and slide it down carefully,
while guiding the exhaust manifold studs into the
muffler inlet pipe.

(Coat the threads of the end bolts for the right side
of the cvlinder head with a small amount of water
resistant sealer. Imstall, bul do not tighten, two
bolts at opposite ends of the head to hold the head
and gaskel in position. Remove the guides, then
install the remaining bolts,

Fig, 6A-75—Valve Rocker Arm Shaft Removal—(6DC-5614)
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o
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=1

10,

Fig. 6A-76—Valve Push Rod Removal—{&60C-5816)

The eylinder head bolt tightening procedure is per-
formed in three progressive steps. Follow tha
gequence shown in figure 6A.78. Tighten the bolts
ta 55 Ibs. (1. lorgue, them tighten the bolts to 65
lba. ft. torque. Finally, tighten the bolts to 75 Ths. ft
lorgue,
Lubricate each end of the push rods with engine oil.
Install the push rods in their original bores, position-
ing the lower end of the rods into the tappet =ockets.
Apply lubriplate to the valve stem tips and to the
rocker arm pads.
Position the valve rocker arm shaflt assembly on the
head. Be sure the oil holes in the shaft are facing
downward.
Torque all the valve rocker arm shall support relain-
ing bolts to 30-35 lhs, ft. Perform a preliminary
cold) valve lash adjustment. Refer to figures 6A-9
and 6A-10,
Install the muffler inlet pipe lockwashers and relain-
ing nuls. Position the carburelor spacer betwern two
new gaskets, Tnstall the gaskets and spacer as a unit
on the intake manifold. Install the carburetor.
Connect the radiator upper hose and the heater hose
at the water outlet elbow. Connect the radiator lower
hose and the heater hose al the water pump. Con-
nect the carburetor spacer outlet line at the car-
buretor spacer.

7/16 .14 = & BOLY. CUT OFF HEAD, TAPER
END AND SLOT FOR SCREWDRIVER

Fig. 6A-77—Cylinder Head Guide Studs—(80C-5617)

TORQUING OF ALL CYLINDER HEAD BOLTS,
IN THE ABOVE SEQUENCE TO BE PROGRESSIVELY
IMCREASED |M THREE STEPS:

1st STEP ENGIME COLD.TORQUE TO 55 LBS.FI
2nd STEP EMGIMNE COLD-TORQUE TO &5 LBS.FT
drd STEP ENGINE COLD.-TORQUE TO 75 LBS.FT

11

14.

Fig. 8A-TE—Cylinder Head Bolt Tightening Sequence
{60C.5670)

Position the distribulor vacuum line, the carburctor
fuel inlet line, and the intake manifold vacuum line
on the engine. Connect the foel inlet line and the
distributor vacuum line at the carburetor. Connect
the inlake manifold vacuum line at the intake mani
fold. Install the automatic choke heat tube. If the
vehiele is equipped with an emission reduction sys-
tem, connect the vacuum line and ventilation hose
connection to the carburetor spacer,

Connect the accelerslor rod retracting spring. Con-
nect the acoclerator rod at the carburetor,

Connect the distributor vacuum line at the distribu-
tor. Connect the carburetor fuel inlet line at the fuel
filter and the intake manifold vacuum line at the fuel
pump. Connect the windshield wiper vacuum line at
the fuel pump.

Connect the spark plug wires. Be sure the wires are
forced all the way down into their sockets.

Fig. 6A-79—Aligning Timing Morks—{60C-5623)
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TOOL 6700.C

Fig. 6A-B0—Crankshaft Frant Qil Seol Installotion—(61CM-5615)

15. Fill and bleed the cooling system. Start the engine
aned operate it unlil normal operating temperature
is reached. Adjust the engine idle speed and the idle
fuel mixture. Check the valve lash with the engine
idling and adjust the lash if necessary, using step-
lvpe gauge, Refer to figure BA-T0).

16, Coat one side of the valve rocker arm cover gasket
with oil resistant sealer. Lay the cemented side of
the gaskel in place in the cover. Tnstall the cover,

making sure that the gaskel seats evenly all around
the head.

Crankshaft Pulley
REMOVAL
1. Lowsen the generator mounting bolts and the adjust-
ing arm bolts and remove the drive belt.

2. Remove the crankshaft pulley retaining boll and
washer. Slide the pulley off the snd of the crank-
shaft.

INSTALLATION

1. Line up the pulley kevway with the key on the
crankshaft and slide the pulley on lhe crankshafl.

2. Install the washer and retaining bolt. Torque the
retaining bolt o 45-55 The. ft. Tnstall and adjust the
drive belt.

Cylinder Front Cover and Timing Chain
REMOWVAL

1. Dirain Lthe cooling system and the crankcase. Ths-
connect the radiator upper hose at the coolant outlet
elbow and the radiator lower hose ul the water pump.

o8

Disconnect the transmission oil inlet and outlet lines
from the radiator, if the vehicle is =0 equipped,

2. Remove lhe radialor, Bemove the drive belt, fan
and pulley, and the crankshaft pulley.

4. Remove the cylinder front ecover and gasket (the
crankcase ventilation tube bracket is retained by one
evlinder front cover bolt!. Remove lhe crankshaft
front oil slinger, crank the engine until the timing
marks are aligned as shown in fipure 8A-79. Remove
the camshaft sprocket retaining bolt and washer.
Slide both sprockets and timing chain forward and
remove them as an assembly,

4. Bemove the oil pan and related parts. Refer to “0Hl
FPan Bemaoval™ in thi=s scction,

FROMNT OIL SEAL REPLACEMENT

1. Thrive out the old =eal with a pin punch. Clean out
the recess in the cover,

2. Coat a new seal with grease and install the seal.
See figure 6A-50. Drive the seal in until it is fully
seated in the recess. Check the seal after installa-
lien Lo be sure lhe spring 1s properly positioned
in the seal

INSTALLATION

1. TPosition the sprockets and timing chain on the cam-
shalt and crankshaft, Be sure the timing marks on
the sprockets and chain are positioned as showm in
figure 6A-T9. Install the camshaft sprocket capscrew
and washer. Install the crankshaft fronl oil =linger.

2. Apply =zecaler to the cylinder fromt cover gasket and
position the gasket on the cylinder froni cover. ln-
stall the cover on the cylinder block. Install the
mounting bolts, but do not tighten them. Align Lhe
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Fig. &A-B1—-Aligning Cylinder Front Cover—(61CM-5612)
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cover seal to the crankshaft with Tool 6059-E as
shown in figure 6A-81. Tighten the mounting bolts
to 6-9 Ibs, ft. torque. (The crankcase ventilation tube
bracket is retained by une cylinder front cover balt ).
Install the crankshalt damper. Install the oil pan
and related parts. Refer to “0il Pan Installation™ in
this section.

Install the fan, pulley, and drive belt. Adjust the
generator to obtain the specified belt deflection.
Install the radiator. Commect the radiator upper and
lower hoses.

Fill and bleed the cooling system. Fill the crank-
case with the proper quantity and grade of engine
oil. Connect the transmission oil cooler inlel and
outlet lines, if the vehicle is so equipped.

Start the engine and check the ignition liming. Adjust
the ignition timing if necessary. Operate the engine
at fast idle and check all hose connections and
gaskels for leaks.

Camshaft
REMOVAL

1.

o

Dirain the cooling system and the crankease. Remove
the air cleaner. Dizcomnect the battery cable at the
cylinder head.

Disconnect the radialor hoses at the conlant outlet
elbow and the water pump. Disconnect the transmis-
sion wil inlet and outlet lines at the radiator, if the
vichicle is 50 equipped. Remove the radiator. Remove
the grille.

Thisconnect the accelerator rod retracting spring, Dis-
connecl the aceelerator rod at the carburetor.

Disconnect the fuel inlet line and the distributor
vacuum line al the carburetor. Disconnect the intake
manifold vacuum line at the intake manifold. If the
vehicle is equipped with an emission reduction sys-
tem, disconnect the crankesse ventilation tube and
vacuum line at the fitting on the carbureior spacer,
Dizconnect the carburetor spacer outlet line at the
carburetor spacer, Disconnect the heater hose at the
water pump.

Disconnect the muffler inlet pipe at the exhaust mani-
fold. Pull the mufiler inlet pipe down Remove the
gasket.

Disconnect the distributor vacuum line at the dis-
tributor. Disconnect the earburetor fuel inlet line at
the fuel filter and the intake manifold vacuum line
at the fuel pump. Remove the three lines as an
assembly. Disconnect the windshield wiper vacuum
line al the fusl pump.

Disconnect the spark plug wires at the spark plugs
and the ecoil high tension lead at the coil. Remove
the distributor cap and spark plug wires as an assem-
bly. Disconnect the primary wire at the coil and re-
move it from the retaining clip on the cylinder head.
Diizconnect the engine temperalure sending unit wire

Fig, 6A-82—Valve Tappet Removal—(40C-5620)

at the sending unit. Disconnect the flexible fuel line
at the fuel tank linc and plug the line. Remove the
distributor and the fuel pump.

1. Remove the valve rocker cover.

11. Back off the valve lash adjusting screws to remove
the load from the rocker arms. Loosen the valve
rocker arm shaft retaining bolts and remove the
valve rocker arm shaft assembly. Refer to figure
B6A-7T5. Remove the valve push rods in sequence.
Refer to figure 6A-76.

12. Remove one cylinder head boll [rom each end of the
head at opposite corners and install the cylinder

TOOL 4201-D
. TOOL 6545

Fig. 6A-81—Checking Camshoft End Play—(60C-5639)
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13.

14.

15.

16.
17.

18.

19.
20.

head guide studs, as indicated in figure 6A-77. Re-
move the remaining cylinder head bolts and remove
the cylinder head. Do not pry between the cylinder
head and block as the gasket surfaces may become
damaged.

Use a magnet and remove the tappets. See figure
6A-82. Keep the tappets in the order removed so they
can be reinstalled in their original bores if inspec-
tion reveals a satisfactory condition.

Remove the drive belt, fan and pulley, and the
crankshaft pulley.

Remove the oil level dip stick. Remove the oil pan.
Refer to “Oil Pan Removal,” in this section. Remove
the oil pump and pick-up tube assembly.

Remove the cylinder front cover.

Push the camshaft toward the rear of the engine.
Install a dial indicator so that the indicator point
is on the camshaft sprocket capscrew. See figure
6A-83. Zero the dial indicator. Position a large
screwdriver between the camshaft sprocket and the
block. Pull the camshaft forward and release it.
Compare the dial indicator reading with specifica-
tions. If the end play is excessive, replace the thrust
plate.

Remove the crankshaft front oil slinger. Rotate the
crankshaft in a clockwise direction (as viewed from
the front) to take up the slack on the left side of
the chain. Establish a reference point on the block
and measure from this point to the chain. Rotate
the crankshaft in the opposite direction to take up
the slack on the right side of the chain, then force
the left side of the chain out with the fingers and
measure the distance between the reference point
and the chain. The deflection is the difference
between the two measurements. If the deflection
exceeds 14 inch, replace the timing chain and/or
sprockets. Refer to figure 6A-49.

Remove the timing chain and sprockets.

Remove the camshaft thrust plate. Carefully remove
the camshaft by pulling it toward the front of the
engine. Use caution to aveid damaging the journals
and lobes.

INSTALLATION

1.

100

Oil the camshaft and apply lubriplate to all the
camshaft lobes. Carefully slide the camshaft through
the bearings.

Install the spacer and thrust plate and torque the
retaining screws to 12-15 lbs. ft.

Position the sprockets and timing chain on the cam-
shaft and crankshaft. Be sure the timing marks on
the sprockets and chain are positioned as shown in
figure 6A-79. Install the camshaft sprocket capscrew
and washer. Install the crankshaft front oil slinger.

To align the cover seal with the crankshaft, use

10.

11.

12.

13.

14.

15.
16.

Tool 6059-E to install the cover on the block (the
crankcase ventilation tube bracket is retained by
one cylinder front cover bolt). Torque the retaining
bolts to 6-9 lbs. ft. Install the crankshaft pulley.

Clean the oil pump pick-up tube screen, and the oil
pan and block gasket surfaces. Install the oil pump
pick-up tube. Install the oil pan and related parts.
Refer to “Oil Pan Installation” in this section.

Install the fan and fan pulley, and drive belt. Adjust
the belt tension. Install the radiator and the grille.

Dip the tappet foot in lubriplate, then coat the re-
mainder of each valve tappet with engine oil. Install
the tappets in their original bores.

Install the cylinder head, push rods, and the valve
rocker arm shaft assembly (including a preliminary
valve lash adjustment) by following steps 1 through
8 under “Cylinder Head Installation” in this section.

Using a new gasket, install the fuel pump and
connect the flexible fuel line.

Crank the engine to position the number one piston
on T.D.C. of the compression stroke. Position the
distributor in the cylinder block with the rotor at the
number one firing position. Make sure the oil pump
intermediate shaft and distributor shaft is properly
engaged. It may be necessary to turn the crankshaft
slightly after the distributor gear is partially engaged,
to properly seat the distributor on the camshaft drive
gear. Rotate the distributor body clockwise until
the breaker points are just starting to open. Seat the
distributor and tighten the retaining screw snug tight.

Connect the engine temperature sending unit wire.
Connect the coil primary wire. Install the distributor
cap, and connect the spark plugs and the coil high
tension wire.

Position the distributor vacuum line, the carburetor
fuel inlet line, and the intake manifold vacuum line
on the engine. Connect the lines. Connect the wind-
shield wiper vacuum line at the fuel pump. If the
vehicle is equipped with an emission reduction sys-
tem, connect the crankcase ventilation tube and
vacuum line at the fitting on the carburetor spacer.

Install the mufller inlet pipe lockwashers and re-
taining nuts. Connect the radiator upper and lower
hoses. Connect the heater hoses at the water pump
and the coolant outlet elbow. Connect the carburetor
spacer hose at the carburetor spacer. Connect the
transmission oil inlet and outlet lines, if the vehicle
is so equipped.

Connect the accelerator rod retracting spring. Con-
nect the accelerator rod at the carburetor.

Fill and bleed the cooling system. Fill the crankcase.

Start the engine and check and adjust the ignition
timing. Operate the engine until normal operating
temperature is reached. Adjust the engine idle speed
and the idle fuel mixture. Check the valve clearance
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18.

with the engine idling and adjust the clearance if
necessary using s step-type gauge. Refer to “Pre-
liminary Valve Clearance Adjustment” under On
The Car Adjustments in this section.

. On a car with Comet Drive, adjust the transmission

linkage.

Coat one side of the vailve rocker arm cover gasket
with wil resistant sealer. Lay the cemented side of
the gaskel in place in the cover. Install the cover

making sure that the gasket seats evenly all around
the head. Tnstall the air cleaner.

Tappet Replacement

L

Remove the cylinder head and related parts follow-
ing the procedure under “Cylinder Head Removal”
in this section.

Using a magnel, remove and install one tappet at a
time. Refer to figure 6A-52. Apply lubriplate to
each tappet foot and coat the remainder of the
tappel with engine oil before installation.

After the tappets are installed, install the cylinder

head and reluted parts following the procedure
under “Cylinder Head Installation™ in this section.

Camshaft Rear Bearing Bore Plug Replacement

1

On a car with a manual-shift transmission, slide the
transmission to rear and remove the clutch pressure
plate and dise following the procedure in section 7-B.

Un a car with Comet Drive, remove the transmission
and converter following the procedure in Section 7-A.

Remove the flywheel retaining bolts and remove the
flywhesl.

Drrill a Li-inch hole in the ecamshaft rear bearing
bore plug and use Tool 7600-E to remove the plug.
Sce figure 6A-28 under “Engine Disassembly” in
this section.

Clean out the plug bore recess thoroughly.

Coul the flange of A new plug with water resistant
sealer and install it with the Aange facing oul. Refer
to figure 6A-31 under “Engine Assembly” in this
section.

Tnstall the flywheel.

On a car with a manual-shifl transmission, install the
clutch pressure plate and dise, and install the trans-
mission following the procedure in Section 7-B.

On a car with Comet Drive, install the transmission
and converter following the procedure in Section 7-A.

Camshaft Bearing Replacement

It will be necessary to remove the engine from the car
to replace camshafll bearings. The bearings are available
pre-finished to size and require no reaming for standard

and 0.015-inch undersize journal diameters, The bearings
are not interchangeable,

1.

Remove the engine from the car. Remove the cam-
shaft. Remove the rear bearing bore plug. Refer to
figure 6A-28 under “Engine Disassembly” in this
section.

Remove the camshalt bearings. See figure 6A-29,
Position the bearing at the bearing bore and press
it in place. No. 1 camshaft bearing must be pressed
in 0.100-0.140 inch below the front face of the bear-

ing hore. Press the remaining bearings in sufficiently
to align the oil supply holes.

(Clean the camshaft rear bearing bore plug recess
thoroughly. Install a new plug as illustrated in
figure 6A-31 under “Engine Assembly” in this
saction.

5. Install the camshaft and related parts.

6.

Install the engine in the car.

Main Bearing and Lower Rear Main
Bearing Seal Replacement

5

Drain the crankcase. Remove the ail level dip stick
Remove the oil pan and related parts. See “0il Pan
Removal” in this section.

PLACE PLASTIGAGE FULL
WIDTH OF JOURMNAL
ABOUT % INCH
OFF CEMNTER

CHECK WIDTH
OF PLASTIGAGE

Fig. 6A-B4—Installing and Measuring Plastigoge—
Engine Installed—(61CM-5616)



6-40

ENGINE (Engine Repair Procedure)

10.

11

12,

13.

14

102

Remove the oil pump inlet tube assembly and the
oil pump. Refer to “0il Pump Removal” in this
section.

Replace one main bearing at a time. leaving the
other bearing securely fastened. Remove the respec-
tive main bearing eap to which a new bearing is to
be installed.

Insert the upper bearing removal tool (Tool 6331)
in the oil hole in the crankshaft.

Rotate the crankshaft in the direction of engine rota-
tinn to force the bearing out of the block.

The bearing inserts are selective L Do not file or
lap hearing caps or use bearing shims to obtain the
proper hearing clearance.

Sclective fit bearings are available for service in
standard sizes only. Standard bearings are divided
into two sizes and are identified by a daub of red
or blue paint. Refer lo Section 6E for the available
gizes, Red marked bearings inercase the clesrance:
blue marked bearings decrease the clearance.

When replacing standard bearings with new bear-
ings, it is good practice to first try to oblain the
proper clearance with two blue bearing halves,

. Clean the crankshaft journal.

To install the upper main bearing, place the plain
end of the bearing over Lhe shaft on the locking tang
gide of the block. Using Tool 6331 in the oil hole in
the crunkshnft, rotate the crankshaft in the opposite
direction of engine rolation until the bearing seats
itzelf, Itemove the tool.

Install the lower bearing insert in the cap.

Support the crankshaft so it= weight will nol com-
press the Plustigage and provide an erroncous read-
ing. Position a jack so it will bear against the
cumterweight adjoining the bearing which is being
checked.

Place a piece of Plastigage on the bearing surface
the full width of the bearing cap and about 4§ inch
ofl center. See figure 6A-B4.

Install the eap and torgue the bolts {o 65-75 lbs. ft.
Do not turn the crankshaft while the Plastigage is
in place, Muin bearing caps are numbered 1 thru 4
starting at the front of the engine. The arrows on the
cap should be pointed toward the front of the engine.

ltemove the cap, then wsing the Plastigage seale,
check the width of the Plastigage. When checking
the widlth of the Plastigage, check at the widest point
in order to get the minimum clearance. Check at the
narrowest point in order to gel the maximum clear-
ance. The differonce between the two readings is in
the taper.

If the clearance is less than the specified limits of
0005-.0025 inch, try two red bearing halves or a
combination of red and blue depending upon the
condition, Il the standard bearings do not bring the

TOOL &701-D
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16.

17.

18.

19,

64-85—5eal to Ring Bearing Cop Installation—(60C-5634)

clearance within the desired limits, refinish the
crankshaft journal, then install undersize bearings.
Alter the bearing has been fitted, apply a light coat
of engine oil to the journal and bearings, then install
the bearing cap. Torgue the cap bolts to 65-75 bs, ft.

Repeat the procedure for the remaining bearings
that require replacement,

If the rear main bhearing is replaced, replace the
lower oil seal in the rear main bearing cap. The upper
oil seal in the block cannot be replaced with the
crankshaft installed. To replace the lower rear oil seal:

Be sure that the rear journal oil seal groove is
clean. Install a new rear journal ail seal in the rear
main bearing cap. Sec figure 6A-85. After installa-
tion, cul the ends of the seals flush. Install the rear
main bearing cap.

If the thrust bearing cap (No. 3 main bearing) has
been removed, install it as follows:

Install the thrust bearing cap with the bolts snug
tight, Pry the crankshaft forward against the thrust
surface of the upper half of the bearing. Refer to
figure 6A-39 under “Engine Assembly” in this
section, Hold the crankshaft forward and pry the
thrust bearing cap to the rear. This will align the
thrust surfaces of both halves of the bearing. Retain
the forward pressure on the crankshaltl, Tighten the
cap bolts to specifications.

Clean the oil pick-up tube and rereen. Refer to “0il
Pump Installation™ under “0il Pan and il Pump”
in this section of the manual. Install the oil pump
and pick-up tube.,

Position the oil pan gaskels on the eylinder block.
Position the oil pan front seal on the cylinder front




ENGINE (Engine Repair Procedure)

6-41

21.

cover. See figure 6A-53 under “Engine Assembly’
in this section. Tosition the oil pan rear seal on the
rear main bearing cap. Install the oil pan and related
parts as explained under “0il Pan Installation” in
this section, Tnstall the oil level dip stick.

Fill the crankease, Start the engine and check for oil
pressure, Run the engine at fast idle and check for
oil leaks.

Connecting Rod Beoring Replacement

1

1=

Dirain the crankcase. Remove the oil level dip stick.
Bemove the oil pan and related parts. RBefer to “0il
Pan Removal™ in this section,

Bemove the oil pump inlet tube assembly and the
vil pump. See “0il Pump Removal™ in this section.

Revolve the crankshaft until the respective connect-
mng rod to be fitted is at the boltom of its stroke.
Bemove the bearing cap from the connecting rod.
Mash the commecting rod upward with a wood hammer
handle. Use care to prevent damage to the crankshaflt
journal, Remove the upper bearing insert.

To fif the connecting rod bearings, refer to “Engine
Assembly™ and perform steps 96 through 106,

Install the cap and tighlen the connecling rod nuls
to 19 24 lbs. ft. torgue.

Repeal the procedure for the remaining connecting
rods that require new bearings.

After the connecting rod assembliez have been in-
stalled, check the side clearance between the con-
necting rods on each crankshaft journal, Befer to
fizure 6A-48. The side clearance should be within
lirmits of 004-011 inch .014 inch wear limit).

Ferform steps 19, 20 and 21 under
Replacement™ in this section.

“Main Bearing

Pistons ond Connecting Rods

REMOVAL

1. Drain the cooling svstem and the crankcase.

2, Refer to “Cylinder Head Removal” and remove the
cylinder head and related parts.

3. Hemaove the oil pan and related parts. Remove the
oil pump pick-up tube and the oil pump. See “0il
Pan"” and “0il Pump Removal” in this section.

4, Turn the crankshaft until the piston to be re-

i

moved is at the hottom of its travel and place a
cloth on the piston head to collect the cuitings, Ite-
move any ridge and/for deposits [rom the upper end
of the cylinder bores. Hemove the cvlinder ridge
with a ridge culter. Follow the instructions furnished
by the tool manufacturer. Never cut into the ring
travel area in excess of 1/32 inch when removing
ridges,

Remove the connecting rod cap,

G. Push the conneciing rod and piston assembly out

the top of the cylinder with the handle end of a
hammer. Avoid damage to the crankpin or the cvl-
inder wall when removing the piston and rod

7. Remove the bearing inserts from the connecting rod
and caps. Refer to “Disassembly and Assembly of
Engine” for disassembly and assembly procedure
of the piston and connecting rod.

8. To fit new pistons, rings, or pins, refer to “Engine
Assembly” in this section.

INSTALLATION

Clean the oil pump pick-up tube screen, and the oil
pan and block gasket surfaces.

(4l the piston rings, pistons, and evlinder wall with
light engine oil.

Be sure (o install the pistons in the same cylinders
from which they were removed, or to which they
were fitted. The connecting rod and bearing caps are
numbered from 1 to 6 bheginning at the front of the
engine, The numbers on the connecting rod and
bhearing cap must be on the same side when in-
stalled in the cylinder hore. If a connecting rod is
ever transposed from one block or cylinder to an-
other, new bearings should be fitlted and the con-
necting rod should be numbered to correspond with
the new cylinder number.

Always install the piston with the noteh in the piston
bhead toward the front of the engine. Make sure the
ring raps are properly spaced around the circumfer-
ence of the piston. Install a piston ring compressor
on the piston and push the piston in with a hammer
handle until it s slightly below the top.of the cylin-
der. See figure 6A-86, Be sure {u guide the connecting
rods to avoid damaging the crankshaft journals.

Check the clearance of each bearing following the
procedure under “Connecting Rod Bearing Replace-
ment,"” described in this section.

After the bearings have been fitted, apply a light
coat of engine oil to the fournals and bearings.

NOTCH TO FRONT OF ENGINE

Fig. 6A-86—Piston Installation—(&40C-5648)
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7.

10.

11.
12.

Turn the crankshaft throw to the bottom of its stroke,
then push the piston all the way down until the
connecting rod bearing seats on the crankshaft
journal. Install the connecting rod cap, then tighten
the nuts to 19-24 1bs. ft. torque.

After the piston and connecting rod assemblies have
been installed, check the side clearance between the
connecting rods on each crankshaft journal as shown
in figure 6A-48 under “Engine Assembly” in this
section of the manual. The side clearance should be
.004-.011 inch (.014 inch wear limit).

Install the oil pump and the oil pump pick-up tube.
Install the oil pan and related parts. See “Oil Pump
Installation” and “Oil Pan Installation” in this
section.

Refer to “Cylinder Head Installation,” in this sec-
tion, and install the cylinder head and related parts.

Fill and bleed the cooling system. Fill the crankcase.

Start the engine and check for oil pressure. Run the
engine at fast idle and check for oil leaks.

Crankshaft

To remove and install the crankshaft, it is necessary
to remove the engine from the car and disassemble it.
Refer to: “Engine Removal; Engine Disassembly (Engine
Removed From Vehicle); Engine Assembly; and Engine
Installation (Less Transmission)” in this section.

Flywheel
REMOVAL

1.

On a manual-shift transmission, disconnect the trans-
mission from the engine and slide it to the rear and
remove the clutch pressure plate and disc following
the procedure in Section 7-B.

On a car with Comet Drive, remove the transmission
and converter, explained in Section 7-A.

Remove the flywheel retaining bolts and remove the
flywheel.

INSTALLATION

1.

Oil

104

Position the flywheel on the crankshaft flange and
install the mounting bolts. Tighten the bolts in
sequence across from each other to 75-85 lbs. ft.
torque.

On a manual-shift transmission, install the clutch
pressure plate and disc and install the transmission
following the procedure in Section 7-B.

On a car with Comet Drive, install the converter

and transmission following the procedure in Section
7-A.

Filter Replacement

Place a drip pan under the filter. Unscrew the filter
from the adapter fitting.

2.

Coat the gasket on the filter with oil, then place the
filter in position on the adapter fitting. Hand tighten
the filter until the gasket contacts the adapter face,
then advance it Y% turn.

Operate the engine at fast idle, and check for oil
leaks. If oil leaks are evident, perform the necessary
repairs to correct the leakage. Check the oil level
and fill the crankcase if necessary.

Oil Pan and Oil Pump
OIL PAN REMOVAL

1.
2.

Drain the crankcase. Remove the oil level dip stick.

Remove the engine right and left front mount to
support bracket retaining nuts and washers.

Raise the front of the engine with a jack and a wood
block placed under the oil pan.

Position 2-inch wood blocks between each engine
front support and the support bracket and lower the
engine on the blocks.

Remove the stabilizer bar to underbody retaining
nuts and pull the stabilizer bar downward.

Remove the oil pan retaining bolts and crank the
engine as required to obtain clearance and remove
the oil pan.

OIL PUMP REMOVAL

1.

Remove the oil pump pick-up tube and screen
assembly.

Remove the oil pump retaining bolts and remove the
oil pump and gasket.

To disassemble the oil pump, refer to “Disassembly
of Oil Pump Assembly” under Engine Disassembly
in this section.

OIL PUMP INSTALLATION

1.

Install a new oil pump mounting gasket on the oil
pump. Insert the intermediate shaft and washer
assembly into the oil pump. Install the oil pump on
the cylinder block. Make certain the intermediate
shaft is properly engaged. Torque the retaining bolts
to 12-15 lbs. ft. Refer to figure 6A-53.

Position a new gasket and the oil inlet tube on the
oil pump. Torque the retaining bolts to 12-15 lbs. ft.
Refer to figure 6A-53.

OIL PAN INSTALLATION

1.

2.

Clean the gasket surfaces of the block and oil pan.
The oil pan has a two piece gasket. Coat the block
surface and the oil pan gasket surface with sealer.
Position the oil pan gaskets on the cylinder block.
Refer to figure 6A-54 under “Engine Assembly” in
this section.

Position the oil pan front seal on the cylinder front
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cover. Be sure the tabs on the seal are on top of the
oil pan gasket.

3. Position the oil pan rear seal on the rear main bear-
ing cap. Be sure the tabs are positioned on top of
the oil pan gasket.

4. Hold the oil pan in place against the block and install
a bolt, finger tight, on each side of the o0il pan. Install
the remaining bolts. Tighten the bolts from the
center outward in each direction to 7-9 lbs. ft. torque.

5. Position the stabilizer bar to the underbody and
install the retaining nuts.

6. Raise the front of the engine with a jack and a wood
block placed under the oil pan.

7. Remove the wood blocks placed between the engine
front support and the brackets. Lower the engine.

8. Install the engine right and left front support to
underbody bracket retaining nuts.

9. Fill the crankcase to the required level with the
proper grade and type of lubricant. Install the oil
level dipstick. Operate the engine and check for
oil leaks.

Emission Reduction System

Symptoms of a malfunctioning regulator valve assem-
bly and/or restricted ventilation or vacuum passages in
the tubes or fittings are: a loping or rough engine idle
caused by the resultant rich mixture, and subsequent
excessive fuel consumption.

The emission reduction system crankcase ventilation
regulator valve assembly is serviced only as a unit. Com-
ponent parts must not be interchanged from one valve
assembly to another.

The design load of the regulator valve spring is cali-
brated during manufacturing to provide maximum engine
performance. The spring stress or calibration must not be
changed at any time.

To maintain the proper regulator valve assembly instal-
lation angle, care must be exercised to prevent bending
of the ventilation and vacuum tubes during service oper-
ations.

REMOVAL

1. Refer to figure 6A-7. Loosen the clamps securing the
crankcase ventilation tube hoses to the adapter and
regulator valve.

2. Remove the adapter assembly from the cylinder
block. Disconnect the hose from the regulator valve.
Remove the hoses from the ventilation tube, and the
adapter.

3. Disconnect the fuel pump vacuum tube from the 30°
“T” fitting. Unscrew the regulator valve assembly
from the fitting. Remove the fitting from the car-
buretor spacer.

CLEANING AND INSPECTION

1. Refer to figure 6A-7. Disassemble the regulator valve
assembly. Clean the regulator valve assembly, “T”
fitting, and tubes in solvent to remove all foreign
material; then, allow the components to dry with an
air hose. Clean the hoses.

2. Inspect the adapter, vacuum tube, ventilation tube,
hoses, and the carburetor spacer for a cracked,
broken or restricted condition. Check the vacuum
tube “jam” nut for stripped threads or a damaged
seat.

3. Inspect the “T” fitting for stripped threads, damaged
vacuum tube mating seat, or restricted passages.

4. Inspect the regulator valve for; restricted passages,
stripped threads, poor machining, or a damaged
valve and valve seats.

5. Replace all worn or damaged parts. If any of the
regulator valve components are found to be faulty,
replace the regulator valve assembly as a unit.

INSTALLATION

1. Refer to figure 6A-7. Reverse the removal procedure
to install the emission reduction system components.

2. Start the engine. If rough engine idle or loping is
encountered that cannot be attributed to fuel system
malfunction, replace the regulator valve assembly.



6B—COOLING SYSTEM REPAIR PROCEDURE

GENERAL DESCRIPTION

The engine is equipped with a thermostatic-cartridge
type thermostat, mounted in the cylinder head at the
coolant outlet elbow mounting surface.

The standard production thermostat operating tem-
peratures are from 173°-183°F, for use with water or
permanent-type antifreeze. A thermostat with operating
temperatures of 157°-162°F is available for use with
non-permanent-type antifreeze and water.

A single water pump assembly is used. The pump is

equipped with a sealed bearing integral with the water
pump shaft. The bearing requires no lubrication. The
hole in the water pump housing is a bleed hole to allow
water that may leak past the seal to be thrown out by
the slinger. This is not a lubrication hole.

The fan and water pump pulley is bolted to the water
pump hub. A single belt drives the water pump and
generator.

A down flow — tube and fin type radiator is used in
all vehicle models.

The radiator required for use in vehicles equipped with
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an automatic transmission and the 170 cubic inch dis-
placement engine, incorporates a transmission oil cooler
unit in the lower radiator tank. The transmission oil
cooler inlet and outlet lines are connected to fittings in
the lower tank.

Extra cooling radiators are used on all vehicles equip-
ped with an air conditioner. They are also available as
an optional item to satisfy extra cooling, climatic and
driving requirements.

The radiators are provided with a drain cock, located
in the lower right side of radiator lower tank.

PERIODIC MAINTENANCE

Correct coolant level is essential for maximum circu-
lation and adequate cooling. In addition, for the cooling
system to perform its function, it must receive proper
care. This includes periodic flushing of the entire system,
keeping the front portion of the radiator fins clean, and
periodic inspection of the cooling system for leakage.

Use care when removing the radiator cap, to avoid
injury from escaping steam or hot water.

To maintain maximum cooling system efficiency, it
is recommended that the following service items be
periodically performed at the intervals indicated:

10,000 Miles

Check tension of drive belts for proper deflection.
Adjust to specification if necessary.

Seasonal Service

1. Inspect all hoses and replace them if they are dam-
aged.

2. Clean the cooling system by flushing it Spring and
Fall; then, add rust inhibitor in the Spring. All anti-
freeze sold by reputable manufacturers contains an
anti-rust additive. Therefore, the addition of rust
inhibitor, when antifreeze is used, will not be neces-
sary. The following procedures are recommended:

a. Run the engine until coolant is warm; then, shut
the engine off.

b. Open the radiator drain cock to drain coolant. The
drain cock is located at the right rear of the
bottom radiator tank. The cylinder block has one
drain cock and is located at the right rear of the
block, ahead of the starter.

c. Close the drain cock, refill with hot water, and
run the engine for five minutes; then, drain the
system again.
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Fig. 6B-1—Radiator and Related Parts—(60C-6001)

106



ENGINE (Coocling System Repair Procedure)

6-45

d. Use a rust inhibitor after the cooling syslem has
heen cleaned, during non-freezing months when
no antifrecze is used, to prevent additional oor-
rosion or ruslt. Rust inhibiter does nol remove
rust nor dissolve rusl. Il is a preventive only and
not a eleancer,

e, If scale or rust is too great for this procedure
use a suilable cooling system cleaner according
to manufacturer’s instructions,

f. In severe cases where cleaning solvents will not
properly clean the system for efficient operation,
it will be necessary to use the pressure flushing
method. A pulsating or reversed direction of
flushing water will loosen sediment more quickly
than a steady flow in the normal direction of
coolant flow.

COOLING SYSTEM REPAIRS

Radiator Replacement

REMOWVAL

. Tirain the cooling syvstem. Disconnect the upper and
lower hoses at the radiator. Tf the vehicle s equip-

wilh transmission fluid coclant lines, disconnect

Fig. 6B-2—Thermestat Installation—(&0C-6007)

INWARD DEFLECTION 1/2"

Fig, 5B-3—Drive Beolt Doflection—Typical—{60C-6008)

them from the radiator lower tank, Cover the ends
of the lines and the coolant tank fittings to prevent
the entrance of foreign material,

2. Bemove the radiator to support bolts and remove

the radiator.
INSTALLATION

1. Tf a new radiator is to be installed. remove the drain
cock from the old radiator and install it in the new
radiator,

2. Position the radialor assembly and install the retain-
ing baolts,

3. Connect the radiator upper and lower hoses, Connect
the transmission oil coolant lines, if the vehicle is =0
equipped.

4. Close the drain cock. Fill and bleed the cooling

system,

Operate the engine. Check the transmission fuid
level and fill as required. Check for coolant leaks.

Radiator Hoses

Radiator hoses should be replaced whenever they

become cracked.
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SLINGER

SHAFT AND BEARING

IMPELLER

FUMP RBODY

Fig. 4B-4—Water Pump Assambly—{60C-4009)

REMOVAL

Drain the radiator, Loosen the hose clamps at each
end of the hose to be remuved, and slide them toward
the center of the hose. Slide the hose off the connections,

INSTALLATION

Position the clamps on the center of the hose. Slide
the hose on the connections and the clamps into position
Tighten the clamps. Fill the radiator. Operate the engine
for several minutes and check the hoses and connections
for leaks,

Thermaeostat
REMOVAL

1. Drain the eooling system to below the level of the
coolant outlet elbow,

2. Remove the coolant outlet elbow retaining bolts und
slide the elbow with the hose attached to one side.

3. Remove the thermostal and pasket.
Do not attempl to repair the thermostat. It should be
replaced if it is not operating properly,
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TEST

1. Insert a piece of 0.003-inch feeler stock, or nylon
Lg inch under the valve. Suspend the ther-
mostat, by the feeler stock, in a large container of
water s0 that it is completely submerged, and 1 to
2 inches from the bottom.

Suspension of the thermostat in this manner will
give an accurate indication when the valve starts to
open. The thermostat will drop off the feeler stock
when the valve starts to open. If the thermostat will
not stay on the feeler stock when it is first inserted,
discard the thermostat,

string,

2, Buspend a thermometer in the water so that the
bulb iz at the same level as the thermoustat element,
Heat the water slowly, and stir it frequently to
normalize the temperature. If the valve opens at a
temperature of more than 5° below the start-to-open
specification, or if the valve does not open at a tem-
perature of more than 5* above the start-to-open
specification, the thermostat should be replaced. The
sloeve valve should open 0.26 inch minimum from
its seat in boiling water. If the valve will not open
this far, the thermostat should be replaced.
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INSTALLATION

1. Fosition the pulley and fan on the water pump hub
and install the retaining bolts.

2. Adjust the drive belt to obtain % inch deflection,

then, tighten the generator adjusting arm and mount-
ing bolts. See figure 613-3.

Drive Belt
TOOL 1225-D REPLACEMENT

1. Looscn the generator mounting and adjusting arm
bolts. Move the generator toward the engine. Remove
the bell from the generator, crankshaft pulley, and
water pump pulley, Lift it over the fam,

2. Place the belt over the fan. Insert the belt in the
water pump pulley, crankshaft pulley, and generator
pulley grooves. Adjust the tension to obtain 4 inch
deflection and tighten the generator adjusting arm
mounting bolts. See fipure 6B-3.

ADJUSTMENT

Loosen the generator mounting and adjusting arm bolts,

Fig. &B-5—Hub Removal—Typical—{60C-5002)

INSTALLATION ARBOR FRESS

1. Clean the coolant outer elbow and cylinder head
surface, Coat a new coolant outlet clbow gasket with
scaler. Position the gasket on the evlinder head. The
rasket must be positioned on the eylinder head hefore
the thermostat is installed.

2. Coat the recessed hore in the conlant outlet elbow
with water pump grease for thermostat adhesion.
Then replace the thermostat in the bore. See figure

6R-2.

TOOL 8501-DD-19

3. Position the coolant outlet elbow carefully so as not
to dislodge the thermostat. Install the retaining
ECTEWE.

4. Fill the radiator. Operate the engine and check [or
coolant leaks.

Fan
REMOVAL

1. Loosen the generator mounting and adjusting bracket.
Pull the generator bolts inward. Bemove the drive
belt.

2. Remove the fan blade retaining bolts and remove
the fan and pulley. Fig. 6B-6—5haft and Bearing Removal—{60C-4003)
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INSTALLATION

1. Clean the gasket surfaces on the water pump and
eylinder block.

2. Coal a new pgasket on both sides with sealer and

+— ARBOR PRESS position il on the cylinder block.

3. Position the waler pump in place and install the
lock washers and retaining bolig (the generator ad-
justing arm is relained by one water pump baolt ).

4. Connect the radiator lower hose and the heater
hose to the water pump,

5, Install the fan and water pump pulley.

6. Install and adjust the drive bell.

7. Fill and bleed the conling system, Start the engine
and check for leaks,

Water Pump Disassembly ond Assembly
DISASSEMBELY
The water pump assembly is shown in figure 68-4.

1. Use Tool 1225-D to remove the hub from the im-
peller shaft. See figure 6B-5.

Fig. 68-7—impeller Removal—(60C-6004)

ARBOR
Move the generator toward or away from the engine until ~«— PRESS

the correct belt deflection is obtained,

The deflection should be L4 inch. See figure 6B-3, After
the correct deflection is obtained, tighten the generator
adjusting arm and mounting bolis,

The fan belt should be properly adjusted at all times.
A Joose belt causes improper generator, fan, and water

ToOlL

pump operation. A belt that is too tight places a severe 8501 DD-19

strain on the wuter pump and the generator bearings.

Water Pump Removal and Installation

REMOVAL
1. Drain the cooling svslem.

2. Disconnect the radialor lower hose al the water
pump. Hemove the drive belt, fan, and waler pump
pulley.

d. Disconnect the heater hose at the water pump.

4. Remwove the water pump., Fig. $8-8—5Shaft Instellation—(&40C-5005)
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Fig. 6B-9—%eal Installation—(60C-6006)

2. Position the pump on an arbor press and use Tool
8501-DD-19 to press the shaft and bearing out of
the housing. Sec figure 6B-6,

3. With Tool 10084, remove the impeller from the
phaft. See figure 6B-7.

ASSEMBLY

1. Clean all gasket material from the pump. When re-
assembling the water pump, always use new gaskets,
seal, shaft and bearing assembly.

2. Coat the hearing outer diameter with grease, position
the shaft assembly, and with Tool 8501-DD-19, press
it inte the housing. See figure BR-8,

4 Apply a light film of waterproof sealer on a new
spal. UUse Tool 8501-DI1-18 and press the seal into
the housing. See figure GB-9.

4. Replace the impeller if it iz worn or damaged.

5. Lightly coat the seal rubbing f(ace of the impeller
with grease. Use Tool 8501-DD.18 to press Lhe
ghaflt into the impellor, See figure 6B-10. Press the

shafi into the impeller, just [ar enough zo that the
pump housing lightly touches the face of the adapter
ring. If excessive pressure is exerted on the shaft
alter the rear face of the housing contacts the
adapter ring, the pump benring will be damaged, The
impeller to pump body clearance should be 0.005-
0,025 inch after the impeller is installed.

6. Adjust the set screw in lhe bottom of the fixture
plate until it touches the end of the shaft Do not
lift the pump body. Position the water pump hub
over Lhe shaft. Use Tool A501-DID-18 to press it into
place, helding the specified distance from the hous-
ing mounting face to the hub front face. See figure
f#B-11,

TROUBLE SHOOTING

Engine overheating and slow engine warm-up are the
two engine troubles most commonly attributed to the
cooling system.

Loss of coolant and accumulation of rust and =cale in
the system are the main causes of overheating. Coolani
loss can be caused by external lenkage at the radiator,

TOOL 8501-DD-18 005025

INCH
CLEARAMCE

Fig. 6B-10—=Impaller installation—(&1CM-5002)
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ARBOR PRESS

TOOL 8501-DD-18

STRAIGHT EDGE

TOOL
8501-DD-22

Fig. 6B-11—=Hub Installation—{60C-6011)

pressure cap, water pump, hose connections, heater, and
core plugs. Coolant loss can also be caused by internal
leakage due to a defective cylinder head gasket, improper
tightening of the cvlinder head bolts, or warped cylinder
head or block gasket surfaces,

Internal leakage can be detected by operating the
engine at fast idle and looking for the formation of bub-
bles in the radiator. Oil in the radiator may indicate
leakage in the engine block. Also, water formalion on the
oil level dip stick could be an indication of internal
leakage.

Rust and scale that form in the engine wuler pass.ges
are carried into the small passages in the radiator by the
circulation of the coolant. This clogs the radintor pas-
sages and causes overheating. Rust can be detected by
the rusty or moddy appearance of the coolant,

A defective thermostat valve that remains open will

couse slow engine warm-up.
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GENERAL DESCRIPTION

A single exhaust system is used on all vehicles. See
figure 6C-1. The system consists of an exhaust muffler
inlet pipe, exhaust mufler, muffler outlet pipe and two
mounting clamp and bracket assemblies.

PERIODIC MAINTENANCE

The muffler inlet pipe, muffler and tail pipe are exposed
to the corrosive effects of moisture and road salts; there-
fore, the exhaust system should receive periodic inspec-
tions to make sure the system is free of leaks. All parts
of the system can be serviced. Exhaust gas leaks in the
system are dangerous to the occupants of the vehicle and
the resultant noise objectional. Grounding and vibrations
due to broken or misaligned hangers are also objectional
and should be eliminated by the proper replacement,
alignment, or adjustment of the parts involved.

EXHAUST SYSTEM REPAIR
Exhaust Muffler Inlet Pipe Replacement

1. Disconnect the inlet pipe at the exhaust manifold.

2. Loosen the inlet pipe to muffler clamp and slide it
forward.

3. Loosen the muffler outlet pipe clamp. Separate the
112

inlet pipe from the muffler by sliding the muffler and
outlet pipe to the rear. Remove the inlet pipe.

4. Remove the old gasket material from the exhaust
manifold.

5. Install a new gasket over the studs of the exhaust
manifold. Install the mounting clamp on the inlet
pipe. Coat 114 inches of the end of the muffler inlet
extension with polybutene asphalt sealer.

6. Position the inlet pipe on the studs of the exhaust
manifold and install the lockwashers and nuts.
Tighten the nuts to specifications.

7. Slide the muffler and outlet pipe forward until the slots
in the muffler extension are blocked by the inlet pipe.
The overlap should not be greater than 13/ inches.

8. Align the muffler, inlet pipe, and outlet pipe, and
tighten the clamp to specifications.

Muffler Replacement

1. Loosen the muffler to outlet pipe and inlet pipe clamps.
2. Separate the muffler and outlet pipe by sliding the
outlet pipe to the rear.

3. Separate the muffler from the inlet pipe and remove
the muffler.

4. Coat the respective ends of the muffler inlet and
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outlet extensions, 1Y% inches from each end, with
polybutene asphalt sealer.

Position the new muffler on the inlet pipe. Slide the
muffler forward into the inlet pipe until the slots in
the muffler extension are blocked. The overlap must
not be greater than 134 inches. Check for possible
interference between the “kick-up” and the floor pan.
Align the muffler and tighten the inlet pipe clamp.

6. Slide the outlet pipe forward on the muffler extension

until the slots are blocked. Tighten the outlet pipe
clamp to specifications.

Exhaust Muffler Outlet Pipe Replacement

1.

2.

3.

Loosen the outlet pipe clamp and slide the outlet
pipe off the muffler and remove the outlet pipe.
Coat 1% inches of the end of muffler outlet extension
with polybutene asphalt sealer.

Slide the new outlet pipe on the muffler extension.
Tighten the outlet pipe clamp to specifications.



6D—ENGINE TROUBLE SHOOTING AND TUNE-UP

TROUBLE SHOOTING
Engine Will Not Crank

The cause of this trouble is usually in the starting
system.

If the starting system is not at fault, check for a hy-
drostatic lock or a seized engine. Remove the spark
plugs, then attempt to crank the engine with the starter.
If the engine cranks, it indicates that water is leaking
into the cylinders. Remove the cylinder head and inspect
the gasket and/or head for cracks. Also examine the cyl-
inder block for cracks.

If the engine does not crank with the plugs removed,
remove the oil pan and check for displaced bearing inserts
or seized pistons.

Engine Cranks Normally, But Will Not Start

Check the fuel supply. If there is sufficient fuel in the
tank, the cause of the trouble probably lies in either the
ignition or the fuel system.

To determine which system is at fault, remove the coil
high tension lead from the top of the distributor and hold
it approximately 3/16 inch from the cylinder head. With
the ignition on, crank the engine and check for a spark.

NO SPARK OR WEAK SPARK IN THE IGNITION SYSTEM

If there is no spark or a weak spark at the coil high
tension lead, the cause of the trouble is probably in the
primary circuit, coil to distributor high tension lead, or
the coil.

If the spark at the coill high tension is good, the cause
of the trouble may be in the distributor cap, rotor, or the
spark plug wires. Check the spark intensity of one wire
at a time. Install a terminal adapter in the terminal of
the wire to be checked. Hold the adapter approximately
3/16 inch from the exhaust manifold and crank the
engine.

If the spark is good at the spark plug wires, check the
respective spark plugs, and the ignition timing. If the
spark plugs or ignition timing are not at fault, check the
fuel system.

GOOD SPARK IN THE IGNITION SYSTEM
Choke

Check the choke linkage for binding or damage. Re-
move the air cleaner. Observe the choke plate to make

114

certain it is fully closed (when the engine is cold). Check
the choke plate for binding by moving it from the closed
position to the open position. With the accelerator pedal
fully depressed, check the choke plate to make certain it
is partially open.

Fuel Supply at Carburetor

Work the throttle by hand several times. Each time the
throttle is actuated, fuel should spurt from the acceler-
ating pump discharge nozzle.

If fuel is discharged by the accelerating pump, the
engine is probably flooded, or there is water in the fuel
system, or an engine item (such as valves, etc.) is at
fault.

If fuel is not discharged by the accelerating pump, dis-
connect the carburetor fuel inlet line at the carburetor.
Use a suitable container to catch the fuel. Crank the
engine to see if fuel is reaching the carburetor.

If fuel is not reaching the carburetor, check:

The fuel pump.

The fuel filter.

The carburetor fuel inlet line for obstructions.

The fuel pump flexible inlet tube for a collapsed con-

dition.

The fuel tank line to flexible fuel line for obstructions.

The fuel tank vent.

If fuel is reaching the carburetor, check:

The fuel inlet system including the fuel inlet needle

and seat assembly, and the float assembly.

Check for dirt in the carburetor, not allowing fuel to

enter or be discharged from the idle system.

Engine Starts, But Fails to Keep Running
FUEL SYSTEM

Idle fuel mixture needle not properly adjusted.
Engine idle speed set too low.

The choke not operating properly.

Float setting incorrect.

Fuel inlet system not operating properly.

Dirt or water in fuel lines or carburetor.
Carburetor icing.

Fuel pump defective.

IGNITION SYSTEM
Breaker points not properly adjusted.
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Defective spark plugs.
Leakage in the high tension wiring.

Engine Runs, But Misses

Determine if the miss is steady or erratic and at what
speed the miss occurs by operating the engine at various
speeds under load.

MISSES STEADILY AT ALL SPEEDS

Isolate the miss by operating the engine with one
cylinder not firing. This is done by operating the engine
with the ignition wire removed from one spark plug at
a time, until all cylinders have been checked. Ground
the spark plug wire removed.

If the engine speed changes when a particular cylinder
is shorted out, that cylinder was delivering power before
being shorted out. If no change in the engine operation
is evident, the miss was caused by that cylinder not
delivering power before being shorted out, check the:
Ignition System

If the miss is isolated in a particular cylinder, perform
a spark plug test on the ignition lead of the cylinder.

If a good spark does not occur, the trouble is in the
secondary circuit of the system; check the:

Spark plug wire.

Distributor Cap.

If a good spark occurs, check the spark plug. If the
spark plug is not at fault, a mechanical component of the
engine is probably at fault.

Engine

Perform a manifold vacuum test and/or compression
test to determine which mechanical component of the
engine is at fault.

MISSES ERRATICALLY AT ALL SPEEDS
Exhaust System

Exhaust system restricted.
Ignition System

Breaker points not properly adjusted.

Defective breaker points, condenser, secondary wiring,
coil, or spark plugs.

High tension leakage across the coil, rotor, or distribu-
tor cap.

Fuel System

Choke not operating properly.

Float setting incorrect.

Fuel inlet system not operating properly.

Dirt or water in fuel lines or carburetor.

Emission system restricted or valve not operating
properly.

Cooling System

Check the cooling system for internal leakage and/or
for a condition that prevents the engine from reaching
normal operating temperature.

Engine

Perform a manifold vacuum test and/or compression

test to determine which mechanical component of the
engine is at fault.

MISSES AT IDLE ONLY
Fuel System
Idle fuel mixture needle not properly adjusted.
Emission system restricted or valve not operating
properly.
Ignition System
Defective coil, condenser, breaker points, rotor, igni-
tion, wiring, or spark plugs.
Excessive play in the distributor shaft.
Worn distributor cam.

Vacuum Booster Pump
Leaking pump, lines, or fittings.
Engine
Perform a manifold vacuum test and/or compression

test to determine which mechanical component of the
engine is at fault.

MISSES AT HIGH SPEED ONLY
Fuel System

Power valve clogged or damaged.

Low or erratic fuel pump pressure.

Fuel inlet system not operating properly.

Emission system restricted or valve not operating
properly.

Cooling System
Engine overheating.
Engine
Perform a manifold vacuum test and/or compression

test to determine which mechanical component of the
engine is at fault.

Rough Engine Idle
FUEL SYSTEM

Engine idle speed set too low.

Idle fuel mixture needle not properly adjusted.

Float setting incorrect.

Air leaks between the carburetor and the manifold
and/or fittings.

Fuel leakage at the carburetor fuel bowl.

Idle fuel system air bleeds or fuel passages restricted.

Fuel bleeding from the accelerating pump discharge
nozzle.

Throttle plate not closing.

Emission system restricted or valve not operating
properly.

IGNITION SYSTEM

Improperly adjusted or defective breaker points.
Fouled or improperly adjusted spark plugs.
Incorrect ignition timing.
Spark plug misfiring.

VACUUM BOOSTER PUMP
Leaking pump, lines, or fittings.
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ENGINE
Loose engine mounting bolts or worn insulator.
Cylinder head bolts not properly tightened.
Valve lash set too tight.
Worn camshaft lobes.
Perform a manifold vacaum test and/or compression
test to determine which mechanical component is at fault.

Poor Acceleration

IGNITION SYSTEM
Incorrect ignition timing.
Fouled or improperly adjusted spark plugs.
Improperly adjusted or defective breaker points.
Distributor not advancing properly.
Broken distributor spring.

FUEL SYSTEM
Inoperative accelerating pump inlet ball check.
Inoperative accelerating pump discharge ball check.
Accelerating pump diaphragm defective.
Float setting incorrect.
Throttle linkage not properly adjusted.
Accelerating pump stroke not properly adjusted.
Leaky power valve gasket or accelerating pump dia-
phragm.
Dirt or corrosion in accelerating system.
Distributor vacuum passages in the carburetor blocked.
Emission system restricted or valve not operating
properly.
TRANSMISSION
Clutch slippage (manual-shift transmission).
Improper band adjustment (Comet Drive).
Converter One-Way Clutch (Comet Drive).
ENGINE
Perform a manifold vacuum test and/or compression

test to determine which mechanical component of the
engine is at fault.

Engine Does Not Develop Full Power, or
Has Poor High Speed Performance
PRELIMINARY
Determine if the trouble exists when the engine is cold,
at normal operating temperature, or at all engine tem-
peratures.
ENGINE COLD
Fuel System
Check automatic choke operation.
Clogged or undersize main jets and/or low float setting.
Power valve clogged or damaged.
Fuel pump pressure incorrect.
Distributor vacuum passage in the carburetor blocked.
Emission system restricted or valve not operating
properly.
Cooling System
Thermostat inoperative or incorrect heat range.
Thermostat installed incorrectly.

ENGINE AT NORMAL OPERATING TEMPERATURE
Fuel System
Same items as for engine cold.
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Engine
Perform a manifold vacuum test and/or compression

test to determine which mechanical component of the
engine is at fault.
ALL ENGINE TEMPERATURES
Ignition System

Ignition timing not properly adjusted.

Defective coil, condenser, or rotor.

Distributor not advancing properly.

Excessive play in the distributor shaft.

Distributor cam worn.

Fouled or improperly adjusted spark plugs or spark
plugs of improper heat range.

Improperly adjusted or defective breaker points.
Fuel System

Check the operation of the automatic choke.

Restricted air cleaner.

Clogged fuel filter.

Same items as for engine cold.
Engine

Perform a manifold vacuum test and/or engine com-
pression test to determine which mechanical component
is at fault.

One or more camshaft lobes worn beyond wear limit.
Exhaust System

Restriction in system.
Transmission

Improper band adjustment (Comet Drive).

Converter One-Way Clutch.

Excessive Fuel Consumption

Determine the actual fuel consumption with test equip-
ment installed in the car.

If the test indicates that the fuel consumption is not
excessive, demonstrate to the owner how improper driving
habits will affect fuel consumption.

If the test indicates that the fuel consumption is ex-
cessive, make a preliminary check of the following items
before proceeding to the fuel and ignition systems.

PRELIMINARY CHECKS

Chassis l1tems
Check:
Tires for proper pressure.
Front wheel alignment.
Brake adjustment.
Odometer
Check calibration.
Ignition System
Check ignition timing.
FINAL CHECKS
Fuel System

Check:
Automatic choke.
Fuel pump pressure.
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Engine idle speed.

Idle fuel mixture needle for proper adjustment.

Accelerating pump stroke adjustment.

Anti-stall dashpot for proper adjustment.

Air cleaner for restrictions.

Float setting or fuel level.

Jet for wear and/or damage.

Power valve operation.

Air bleeds for obstructions.

Accelerating pump discharge nozzle for siphoning.

Emission system for restrictions and/or valve not
operating properly.
Ignition System

Check:

Ignition timing.

Spark plug condition and adjustment.

Distributor spark advance operation.
Engine

Perform a manifold vacuum test and/or an engine
compression test to determine which mechanical com-
ponent of the engine is at fault.

Cooling System
Check thermostat operation and heat range.
Check Converter One-Way Clutch.,
Transmission

Check band adjustment (Comet Drive).

Engine Overheats
TEMPERATURE SENDING UNIT AND GAUGE

Unit or gauge defective not indicating correct tem-
perature.
COOLING SYSTEM

Insufficient coolant.

Cooling system leaks.

Drive belt tension incorrect.

Radiator fins obstructed at front. (Insects, Leaves, etc.)

Thermostats defective (stuck closed).

Cooling system passage blocked by rust, scale, or other
foreign matter.

Water pump inoperative.

Radiator cap defective.

Alcohol base anti-freeze with high temperature thermo-
stat.

EXHAUST SYSTEM
Restrictions in system.
IGNITION SYSTEM
Incorrect ignition timing.
BRAKES
Brakes too tight.
ENGINE

Cylinder head bolts not properly tightened.

Incorrect valve lash.

Low oil level or incorrect viscosity oil used.

Perform an engine manifold vacuum test and/or com-
pression test to determine which mechanical component
of the engine is at fault.

Loss of Coolant
COOLING SYSTEM

Leaking radiator.

Loose or damaged hose connections.

Water pump leaking.

Radiator cap defective.

Overheating.

Alcohol base anti-freeze with high temperature thermo-
stat.

ENGINE

Cylinder head gasket defective.

Improper tightening of cylinder head bolts.

Cylinder block core plugs leaking.

Temperature sending unit leaking.

Cracked cylinder head or block, or warped cylinder
head or block gasket surface.

Perform an engine manifold vacuum test and/or com-
pression test to determine which mechanical component
of the engine is at fault.

ENGINE FAILS TO REACH NORMAL OPERATING TEMPERATURE

Thermostat inoperative (stuck open) or heat range on
thermostat too low.

Temperature sending unit defective (causing gauge to
indicate low engine temperature).

Temperature gauge defective (not indicating true en-
gine temperature).

ENGINE TUNE-UP
General Information

Engine tune-up is a systematic procedure for testing
and correcting various engine components to restore
power, efficiency and performance that has been lost
due to wear, corrosion, deterioration, or maladjustments.

It is seldom advisable to attempt an improvement
in engine performance by correction of one or two items
only. During normal engine operation, changes in the
various component parts take place gradually thereby
reducing their efficiency below recommended specifica-
tions. Lasting engine efficiency and performance is as-
sured by following definite and thorough testing proce-
dures to correct or prevent engine malfunction.

The following tune-up procedure lists the various oper-
ations in the sequence in which they should be per-
formed. For information in greater detail, refer to the
section of the manual which describes the procedure to
be followed for each respective operation.

Tune-Up Procedure
ENGINE COMPRESSION TEST

The compression test is made to determine the sealing
condition of engine parts exposed to combustion pressure.
This test should be performed whenever engine perform-
ance or oil and fuel consumption complaints cannot be
traced to other causes.

Before making a compression test, check the oil level
in the crankcase. Be sure that engine temperature is
normal; check the battery and starter to make certain

17
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they are in good condition to provide normal cranking
speed for the duration of test. At altitudes above sea
level, normal compression will be less than specified.

Procedure

1. Operate the engine until normal operating tempera-
ture is reached. Turn the ignition switch off, then
remove all the spark plugs.

2. Set the throttle plate and the choke plate in the wide
open position.

3. Install a compression gauge in No. 1 cylinder.

4. Crank the engine several times and record the high-
est reading registered. Note the number of compres-
sion strokes required to obtain the highest reading.

5. Repeat the test on each cylinder, cranking the engine
the same number of times for each cylinder as was
required to obtain the highest reading on No. 1
cylinder.

Test Conclusions

A variation of + 20 pounds from 170 P.S.1. is satis-
factory. However, the compression of all cylinders should
be uniform within 10 pounds.

A reading of more than the allowable tolerance above
normal indicates excessive deposits in the cylinder.

A reading of more than the allowable tolerance below
normal indicates leakage at the cylinder head gasket,
piston rings, or valves.

A low even compression in two adjacent cylinders
indicates a cylinder head gasket leak. This should be
checked before condemning the rings or valves.

To determine whether the rings or the valves are at
fault, squirt the equivalent of a tablespoon of heavy oil
into the combustion chamber. Crank the engine to dis-
tribute the oil and repeat the compression test. The
oil will temporarily seal leakage past the rings. If ap-
proximately the same reading is obtained, the rings are
satisfactory, but the valves are leaking. If the compression
has increased 10 pounds or more over the original read-
ing, there is leakage past the rings.

During a compression test, if the pressure fails to
climb steadily and remains the same during the first two
successive strokes, but climbs higher on the succeeding
strokes, or fails to climb during the entire test, it indicates
a sticking valve.

MANIFOLD VACUUM TEST

Although the engine compression test is recommended
as the first operation in the tune-up procedure, the mani-
fold vacuum test will serve as a valuable ‘“preliminary
step” in determining the condition of an engine. It will
also help locate the cause of poor engine performance.

Procedure

1. Operate the engine until normal operating tempera-
ture is reached.

2. Install an accurate, sensitive vacuum gauge on the
fuel pump end of the fuel pump vacuum line.

3. Operate the engine at the recommended idle rpm.

4. Check the vacuum reading on the gauge.
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Test Conclusions

Manifold vacuum is affected by carburetor adjustment,
valve timing, the condition of the valves, cylinder com-
pression, and leakage of the carburetor or cylinder head
gaskets.

Because abnormal gauge readings may indicate that
more than one of the above factors is at fault, exercise
caution in analyzing an abnormal reading. For example,
if the vacuum is low, the correction of one item may
increase the vacuum enough so as to indicate that the
trouble has been corrected. It is important, therefore,
that each cause of an abnormal reading be investigated and
further tests conducted where necessary in order to arrive
at the correct diagnosis of the trouble.

The following table lists various types of readings and
their possible causes. This table is merely a guide, how-
ever, and not a firm standard. Allowance should be made
for the effect of altitude on the gauge reading. The engine
vacuum will decrease with an increase in altitude.

MANIFOLD VACUUM GAUGE READINGS

Gauge Reading Engine Condition

18 inches. Normal.

Low and Loss of power in all cylinders caused

steady. possibly by late ignition or valve
timing, or loss of compression due to
leakage around the piston rings or
valves.

Very low. Carburetor or cylinder head gasket
leak.

Needle A partial or complete loss of power

fluctuates in one or more cylinders caused by

steadily as a leaking valve, cylinder head gasket

speed leak, a defect in the ignition system,

increases. or a weak valve spring.

Gradual drop | Excessive back pressure in the ex-

in reading haust system.

at engine idle.

Intermittent An occasional loss of power possibly

fluctuation. caused by a defect in the ignition
system or a sticking valve.

Slow Improper idle mixture adjustment,

fluctuation or
drifting of the
needle.

carburetor gasket leak.

SPARK PLUGS

1. If the plugs are to be re-used:

a. Use solvent to clean porcelain. Dirt provides a
short cut for current flow.

b. Sandblast to remove fouling deposits.

c. File the center electrode. This will remove the
glaze and give a flat surface.

d. Set the gap at 0.032-0.036 inch, using a round
wire gauge.
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CHECK THE BATTERY

1.

2,

3.
4,

Charge the battery according to recommended pro-
cedure if the specific gravity reading is below 1.225.
Clean battery top with a solution of baking soda
in water. Rinse with clear water and dry.

Clean terminals and coat with petroleum jelly.
Check for plugged vents and cracked case.

CHECK THE CHARGING SYSTEM

1.

Inspect the generator for worn, burned or greasy
commutator, high mica or thrown solder. Tighten
connections and check for frayed insulation.
Inspect the generator regulator and starter relay
for loose mounting and loose connections.

Make any corrections necessary. A faulty charg-
ing system will not give the peak voltage required
in today’s engines.

CHECK DRIVE BELTS

1.

Inspect the generator and air conditioner drive belt
for wear or oil soaking. Replace if necessary. Adjust
belts to proper deflection.

CHECK THE IGNITION SYSTEM AND DISTRIBUTOR
POINT RESISTANCE

1.

3.

Tighten all connections and check for firm seating of
all high tension terminals.

Check distributor primary resistance. Excessively
pitted or burned points should always be replaced.
Distributor point pitting will occur to some extent
even with all ignition components standard. How-
ever, excessive pitting at relatively low mileage may
be caused by distributor condenser. Check condenser
and replace if necessary. Lubricate the distributor
before replacing the cap.

INSPECT THE CARBURETOR AND FUEL PUMP

1.

6.

7.

Inspect and adjust the throttle linkage. Check the
operation of the choke unloader and see that there is
no sticking or binding. Check for proper setting of
the choke if hard starting is reported.

Clean fuel pump bowl and inlet screen. Use a new
gasket upon reassembling.

Check for fuel leaks.

Check all rubber connectors in the vacuum lines for
brittleness and cracking.

If performance complaints exist, test fuel pump
pressure and volume. Low volume may starve the
engine for fuel at high speeds.

Clean and service the air cleaner in accordance with
instructions and clean oil filler cap.

Clean and service the emission system.

CHECK THE COOLING SYSTEM

1.

Inspect all hoses for leaks, cracking and oil soaking.
Tighten all clamps, then check for leaks with a pres-
sure tester. Test the pressure cap for proper opening
and closing.

Start the engine for warmup. This period should
also be utilized to check the operation of all lights
and signals, horns, instruments, windshield wipers
and washers, as well as brake and clutch pedal

travel. These checks take but little time and are a
genuine service to the customer inasmuch as he can
order any additional work to be performed at the
same time as his tune-up, saving him an additional
tie-up of his car.

When the temperature has stabilized, the following
tests may be performed.

CRANKING VOLTAGE TEST

With the engine at normal operating temperature, start

the test of the engine electrical and ignition systems with
a CRANKING VOLTAGE TEST.

1.

With transmission in neutral, set parking brake and
crank engine with starter for 15 seconds. Battery,
starter, cables, switch and ignition circuit to coil are
SATISFACTORY if voltage is 9.5 or more and
cranking speed is normal.

If the meter reading is below 9.5 volts, check for a
weak battery, defective cable connections, switch or
starter or defective ignition circuit to the coil.

If the cranking speed is below 250 rpm, check for
excessive resistance in the cables or starting motor or
excessive mechanical drag in the engine. Uneven
cranking speed may be caused by uneven compres-
sion, defective starter or starter drive.

DWELL TEST

1.

With the dwell meter lobe selector on the 6 lobe posi-
tion, start engine and check for dwell reading of
35-38 degrees at idle. Slowly increase engine speed
to 1500 rpm (turn switch to 5000 rpm position
momentarily). Dwell should change no more than 3
degrees from the reading at idle. Check again at idle.
If dwell change exceeds 3 degrees, check for worn
distributor shaft, bushings and breaker plate or im-
proper breaker point spring tension. If dwell at idle
is outside the specification, check for incorrect point
gap, misaligned points, worn point rubbing block or
worn distributor cam.

ADJUST INITIAL IGNITION TEST ADVANCE

1.

Disconnect distributor vacuum advance line and close
outlet fitting with tape or set engine speed to obtain
a manometer reading of “0” inches.

Connect timing light. The timing mark is located on

the crankshaft pulley. Do not puncture spark plug

nipple to connect timing light.

Advance engine speed and check total advance

reading.

a. If the total advance readings are not within the
specified range of rpm or VACUUM, the advance
mechanism is faulty and should be corrected.

b. If the position of the timing mark is not steady
during either the timing or advance test, check
for misaligned breaker points, incorrect breaker
point spring tension, worn or loose breaker plate,
worn distributor shaft or bushing. Do not exceed
2500 engine rpm during the tests.

SECONDARY RESISTANCE AND POLARITY TEST

1.

Touch black lead of tester to each spark plug in
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turn and observe readings on the meter. If meter

reads off scale to the left with the black test clip

grounded, the primary wire connections at the coil
should be reversed.

a. If all readings are lower than normal, check for
a corroded coil tower terminal, poorly connected
or broken coil wire, center cap electrode burned,
burned rotor tip or open secondary in the coil.

b. If one or more readings are lower than normal,
check for broken or poorly connected spark plug
wires, burned or corroded cap terminals or gouged
electrodes inside cap.

c. If the readings are higher than average from 2 or
more plugs, check for cross fire in distributor cap
or between spark plug cables concerned.

SECONDARY EFFICIENCY TEST

1. If all the readings are in the GOOD band, we know
that both the ignition output and secondary insula-
tion are good. If all the readings are low, or if the
ignition test calibrator cannot be adjusted for SET
LINE, inspect for high resistance in the primary
circuit, defective distributor points, defective coil or
condenser, coil tower wire, rotor or distributor cap.
If low readings are obtained only when certain plug
wires are lifted off, inspect for defective insulation on
those wires or for cracks or carbon tracks in the
distributor cap.

CHARGING VOLTAGE TEST
1. Voltage should be between 14.6 and 154 for the

12 volt system.

a. If the voltage is within the proper range and no
electrical troubles have been reported, the charg-
ing system and voltage regulator are operating
satisfactorily.

b. If the charge voltage is BELOW the specified
range, make additional checks for a defective
generator or generator drive, defective or mis-
adjusted voltage regulator or high resistance in
the circuits.

c. If the charging voltage is ABOVE the specified
range, check for a defective or misadjusted volt-
age regulator or a defective field circuit. This is
not a complete charging circuit test, but only an
indication of charging voltage. If electrical troubles
are reported, a complete check should be per-
formed. Use the regulator temperature gauge when
checking or adjusting generator regulator.

IDLE SPEED AND MIXTURE ADJUSTMENTS

Timing, idle speed and idle mixture are all interrelated
and any change in one may affect the others. Smoothest
idle is usually obtained with the mixture adjusting screws
backed out between 1 and 114 turns from lightly seated
position. Adjustment of fast idle speed and dashpot set-
ting should be made last.
DIAGNOSIS

Make a stall test on automatic transmission equipped
cars as an aid in determining engine and transmission
performance and efficiency.
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1. Check the engine coolant level and transmission
fluid level.

2. If the engine is cold, run it with the transmission in
N until normal engine temperature is reached.

3. Attach a tachometer to the engine, and position the

instrument so that it can be read from the driver’s

seat.

Apply the service and parking brakes firmly.

Shift the selector lever to D, L, or R.

With a steady pressure, depress the accelerator pedal

to the floor. Hold the pedal at the wide-open throttle

position only long enough for the tachometer reading

to stabilize. Five seconds is usually adequate time

at wide-open throttle to secure an accurate reading.

Between tests, run the engine for at least 2 minutes

at 1200 rpm with the transmission in N.

7. Stall speed limits are 1645 to 1845 rpm for PBZ-K
transmission equipped cars, and 1840 to 2040 rpm for
PCF-C transmission equipped cars.

8. If tachometer readings exceed the high limit, or
engine run-away is apparent, release the accelerator
pedal immediately to prevent further damage.

Stall test tachometer readings require careful inter-
pretation. During a stall test, the engine, the torque con-
verter, and the transmission bands are all under test at
the same time.

A stall speed below specifications is indicative of sub-
standard engine performance or a stator that is turning.
A stall speed in excess of specifications indicates band or
clutch slippage in the automatic transmission.

The dynamometer or road test is necessary after a
tune-up is performed to provide a basis for final approval.
Engine performance should be observed at idle, low
speed, high speed and during acceleration. Check for
missing, stalling, surging or flat spots on acceleration.
After the operational test, inspect engine, transmission
and rear axle for oil or water leaks.

o GtA

Tune-Up Schedule
The foll.QWing schedule presents the operations per-
formed on a typical minor and major engine tune-up.

Perform on
OPERATION

Minor Major

SPARK PLUGS
Clean, adjust, and test. X X

ENGINE COMPRESSION
Take compression reading of

each cylinder. X
DRIVE BELT

Check and adjust the tension. X X
BATTERY

Clean cables and terminals.

Tighten cable clamps.

Grease terminals.

Rl Rl R

Check battery state of charge. X
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Tune-Up Schedule (Continued) TUNE-UP SPECIFICATIONS
Perform on
OPERATION Mi Mas *144 C.1.D. ENGINE WITH
mor ajor STANDARD TRANSMISSION
ELECTRICAL VACUUM ADVANCE
Check generator output. X
Check generator regulator. X Distributor Vacuum Dllxsgrlbutor
Check starter motor current RPM Inches Hg. De;:::::
draw. X
Check coil output. X 400 .33 0
Check ignition wiring. X 600 78 145.11
Perform a primary circuit 800 1.30 314-414
resistance test. X 1400 3.45 10-1114
Perform a spark intensity test 1800 5.00 1214-133%;
of each spark plug wire. X 2000 5.35 123/-14
COOLING SYSTEM . .. 3/ o
Inspect the radiator, hoses, Maximum Advance Limit 153/
and engine for leaks pis *Set test stand to 0° at 300 rpm
Add rust inhibitor to radiator and 0 inches of Mercury
if water is used as coolant. X
DISTRIBUTOR
Check the condition of the *144 C.1.D. ENGINE WITH
breaker points. X AUTOMATIC TRANSMISSION
Replace the breaker points VACUUM ADVANCE
and the condenser. X
Check and adjust breaker Distributor Vacuum D;S(K‘II:;::;)I'
arm spring tension. X RPM Inches Hg. D.
- — egrees
Lubricate the distributor cam.
Lubricate the distributor 700 65 0
bushing through the oil cup. X 1000 1.97 114,-21,
Check and adjust breaker 1600 293 43/,-53/,
point dwell. X 2000 3.94 53,7
Check and adjust vacuum
advance. X *Set test stand to 0° at 600 rpm
Clean distributor cap and and .48 inches of Mercury
rotor. X X
FUEL SYSTEM
Clean the fuel pump sediment *170 C.1.D. ENGINE WITH
bowl. X X STANDARD TRANSMISSION
Replace fuel filter. X VACUUM ADVANCE
Check fuel pump pressure s
and capacity. X Distributor Vacuum D;s(;rlbutor
vance
Clean carburetor fuel bowl RPM Inches Hg. De
. . grees
and adjust float setting. X
Check emission system 700 43 115-2Y%
operation X X 1000 .92 51/4-614
ADJUSTMENTS 1300 1.50 71,-8%
Check and adjust ignition 1700 2.40 10-1114
timing. X X 2000 3.00 11-121
Check and adjust engine
idle speed. X X Maximum Advance Limit @ 2000 rpm o 16l5°
Adjust idle fu.el mixture. X X *Set test stand to 0° at 450 rpm
Check and adjust valve Tash. X X and O inches of Mercury
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TUNE-UP SPECIFICATIONS (Continued)

*170 C.1.D. ENGINE WITH
AUTOMATIC TRANSMISSION
VACUUM ADVANCE

Distributor Vacuum DAS;?:;:;: r
RPM Inches Hg. D

egrees

700 43 0
900 .76 Y4-1%4
1300 1.50 415-51%
1700 2.40 7-8Y4
2000 3.00 814-9%

Maximum Advance Limit @ 2000 rpm 1614°

*Set test stand to 0° at 600 rpm
and .27 inches of Mercury

Spark Plug Gap ..0.032-0.036 inch

Torque (Lbs. Ft.) o . .15-20
Distributor Point Gap .. ... .. .. O 024-0.026 inch
Dwell Angle = .. . ... ... ... . .. .. 35°-38°

Breaker Arm Tension (Oz.) . . ...17-20
Condenser Capacity (Mfds.,) . ... ... . .. ...21-25
Shaft End Play — Distributor Removed ..0.028
Initial Ignition Timing — (Degrees B‘T.D.C.).
Minimum — All Transmissions ......... ... ... 2
Maximum — All Transmissions ... .. .. .. ... .. 10
Normal:
Standard Transmission .. ... .. ... .. .. . . .. . . . 4
Comet Drive Transmissiom ... ... .. .. ... ... 10
Fan Belts—Adjustment . .. . Y5 Inch Deflection
Starting Motor Cranking Speed—rpm . 250-290
Engine Idle:
Conventional Transmission . ... ... . ... ... . .500-525
Comet Drive (Drive Range) ... ... ... . .. 475-500
Compression Ratio . .. .. .. . ... . .. o ..87:1
Compression Pressure (psi) ... ............. 170 + 20

Fuel Pump Pressure .. . . . 3.5-5.5 psi at 500 rpm
1 pint in 30 sec. at 500 rpm

.120-.150 inch

Fuel Pump Volume . . ..
Dashpot Clearance . .. .. ..
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ENGINE SPECIFICATIONS

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

General Specifications

Piston Displacement (Cubic Inches):

Thrift Power Engine .. 144

Thrift Power 170 Engine 170
Bore and Stroke

144 CID. Engine . ... ... . .. ... .. ... 3.50 x 2.50

170 C.I.D. Engine . ... ..3.50x 294
Compression Ratio .. ... ... .. .. .. ... . . .. ..87:1
Engine Fuel Requirements = . .. .. Regular
Comp. Pressure — Sea Level @ Cranklng

Speed . 170 + 20

(Allowable tolerance between cyhnders-10 psi)
Brake Horsepower @ Specified Engine rpm

(144 C.I.D. Engine Only) . .90 @ 4200
Torque — (Ft. Lbs.) @ Specified

Engine rpm (144 C.I.D. Engine Only) .. .138 @ 2000
Firing Order ... . ... .. ... . . ... .. ... 1-5-3-6-2-4
Cylinder and Valve Arrangement .. ... . .. . 6-O.H.V.
Taxable Horsepower .. ... .. ... .. .. .. .. ... .. ... .. 29.4
Engine 1dle RPM:

Conventional Transmission . ... ... ... . .. ..  500-525

Comet Drive (Drive Range) ... ... .. .. ... .. 475-500
Engine Idle Manifold Vacuum — Minimum

Inches Hg. @ Specified Engine Idle rpm

(Sea Level) ... .. . . ... .. 18

122

Initial Ignition Timing — (Degrees B.T.D.C.):

Minimum — All Transmissions .. ... .. . ... .. .. 2
Maximum — All Transmissions .. ... = . .. .. 10
Normal:
Standard Transmission .. .................... 4
Comet Drive Transmission .. ... ... . . 10
Engine Oil:
Capacity — Quarts (Add 1 quart when
changing filter) .. . ... .. . o ..3Y%
Oil Pressure (psi) Hot @ 2000 rpm ... . . . . 35-55
A.P.I. Classification — Lubricating Oils
(Minimum) ... ... .. MS
Viscosity @ Specified Temperatures:
SAE30 ... ... Above +90° F.
SAE20-20W . . R ..420° F. to +90° F.
SAE10-10W . ... .. .. . .. .. .. 4+20°F.to —10° F
SAE5SW .. . ‘Below —10° F.
Change — Normal Operatlon —
Miles ... ... ... .. ... 1st at 1,000, 2nd at 4,000, and

each 4,000 or 4 months thereafter

Filter Change — Normal
Operation — Miles ‘1st at 1,000, 2nd at 4,000,
and each 4,000 thereafter
Engine Ventilating System. ... ... .. . . . . Each 4,000
Carburetor Air Cleaner — Dry Type. ..  Clean each 8,000
Replace after 24,000

Valve Lash Clearance — Check . ... .Pre-delivery 1,000
each 10,000 thereafter

Belt Tension — Engine Accessories. . . . . 1st at 1,000 and
each 12,000 thereafter
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ENGINE SPECIFICATIONS (Continued) Length — Center to Center:
144 C.I1.D. Engine .. . ..4.854-4.856

NOTE: All specifications are given in inches, unless 170 CI1.D. Engine . ... ... .. . . 4.714-4716

otherwise noted. Twist Total Difference — Maximum ..... ... ... ..012

Dimensions and Clearances Bend Total Difference — Maximum ... ... . .. ... . .004
Side Clearance-—Assembled to Crankshaft

Camshaft (New) o 004-.011

Diameter — All Journals ... ... ... .. .. 1.8095-1.8105 Wear Limit ... .. 014

To Bearing Clearance (New) .. .. .. ... . .. 0.001-0.003 Piston Pin Bore . ... ... .. ... ... .. .. . 9107-.9112

To Bearing Clearance — Wear Limits . ... .. .. .0.006 Out of Round — Maximum .. .. .. .. . . . . 0003

Out of Round — Maximum (New) . ..... .. . ... 0.0005 Taper — Maximum .. ... .. ... ... . .. .. .. 0001

End Play . ... .. ... ... ... .......001-.007 Connecting Rod Bearing — Copper Lead to

End Play—Wear Limit ... .. . 012 Crinkshaftr

Sprocket or Gear Contact Face Runout: - l(l:t;il ilearancc(a: (lNev(\;) d' d I R d 3(5)228(5)‘31
IR. — i U .002 a 1ckness — Lolor Lode oo el -

T.LR. — Maximum Blue .0573-.0578

Assembled Sprocket Contact Face Runout: 0.002 Undersize .0583-.0588

TIR. —Maximum . ..... ... .. ... . .......... 006
Valve Lift: Crankshaft

Intake — Theoretical .. ... .. ... ... ... ... .. 361

. Main Bearing Journal:
Exh — Th 1 ... ... .39
aust eoretica Diameter — Color Coded .. ... Red 2.2486-2.2490

Lobe Lift: Blue 2.2482-2.2486

Intake (New) .. o ..2405 Runout:

Intake — Wear Limit ... 2355 Maximum - TIR. 0025

Lobe Lift: Wear Limit .. ........... ... ... .. ... .. ..0035

Exhaust (New) ... ....... 239 Out of Round:
Exhaust — Wear Limit .. ... ... . .. . . .. . ..2345 Maximum ... . 0004

Intake Tappet Lift: Wear Limit . ... ... .. ... .. . .. . ..0006
Opens — B.T.D.C. - 012@15 Thrust Face Runout T.I.R. — Maximu .001
Closes — A.B.D.C. ..015 @ 37° Main & Rod Bearing Journal:

Exhaust Tappet Lift: Taper — Maximum ... .... . .. .. .....0003 Per Inch
Opens —BBDC. ... ... . ... .. . . 012@45° Taper — Wear Limit . ... . . .001 Per Inch
Closes—ATDC. ... ... ... .. .. 4@ 7T Thrust Bearing Journal .. ... . . Length 1.275-1.277

Intake Valve Clearance .. ... ... ... . .. .. ..016 Connecting Rod Journal:

Exhaust Valve Clearance .. ... .. .. .. . . ... .. 016 Diameter — Color Coded: ... .. Red 2.1236-2.1240

Chain Deflection — Maximum — Inches Blue 2.1232-2.1236

(Measured from a Straight Line Position Out of Round — Maximum .. .. .. .. . .. 0004
Outward) ... ... . ... 0.50 Out of Round — Wear Limit 0006
Camshaft Bearing: End Play:
Inside Diameter — All Bearings .. .. .. .. 1.8115-1.8125 Free . o 004-.008
Location in Relation to Front Face of Wear Limit . ... .. ... .. . . ... 012
Block Cam Bearing Bore No. 1 Bearing Flywheel — Assembled:
Only (Distance Between Face and Clutch Face Runout T.I.R. — Maximum. .. .. .010
Bearing) o0 115-125 Outside Diameter Runout
TIR. — Maximum . ... ... .. .. ... ...... . 007

Connecting Rod & Bearings Assembled Crankshaft Sprocket or Gear:

Connecting Rod Face Runout TI.R. — Maximum ... ... ... ... . 006
Bore Diameter (Color Coded) .. Red 2.2390-2.2394 Crankshaft Main Bearing — Copper Lead:
Blue 2.2394-2.2398 To Crankshaft Actual Clearance . ... . .. 0006-.0025

Bore:
Out of Round — Maximum . ...... . ... . ... . 0002
Taper — Maximum ... . . . . 0002

Wall Thickness — Color Coded: . .. .Red .0754-.0759
Blue .0758-.0763
0.002 in. Undersize .0768-.0773
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ENGINE SPECIFICATIONS (Continued)

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

Cylinder Block

Bore Diameter—Standard .. ... . .. . . . 3.5000-3.5012
Cylinder Wall:
Minimum Thickness — Standard Bore . .. .. ..170
Bore:
Out of Round Maximum (New Bore) . ... .. .001
Out of Round — Wear Limit .. ... ... ... .. .. .003
Taper Maximum (New Bore) .. .. . . . o.....001
Taper Maximum — Wear Limit .. .. = . .005
Surface Finish—R.M.S. .. .. .. .. .. . .. . . . 15635
Main Bearing Bore ... .. . .. .. Red 2.4012-2.4016
Diameter — Color Coded ... .. Blue 2.4016-2.4020
Tappet Bore:
Diameter . ... . ... . ... ... .. ..... . .875-876
Head Gasket Surface
Finish ... .. .. .. .002in any 6” or .006 over-all
Head Gasket Surface Finish —R.M.S. . . 90-150
Crankshaft to Rear Face of Block Runout:
TIR. — Maximum ... .. ... .. .. .. .. .. ... 010
Cylinder Head
Gasket Surface:
Flatness .. .. .. ... .002 in any 6” or .006 over-all
Valve Guide Bore:
Intake — Diameter Standard . .. . ... .3115-3125
Exhaust — Diameter Standard .. . = . 3115-.3125
Valve Seat:
Intake — Width ... .. ... . .. . .. .. . . ..070-.080
Exhaust —Width ... ... .. .. .. . . ... . . . 070-.080
Intake Angle . ... ... .. . ... .. ... .. . ... .. ... 45°
Exhaust Angle .. . ... ... ... . ... . . . ... 45°
Runout T.I.R. — Maximum ... .. .. ... . .. . ..002
Runout T.I.R. — Wear Limit .. ... ... ... . .. 0025
Head Gasket Surface Finish — R.M.S. . .. ... 90-150
Combustion Chamber Volume — CC:
144 CID. Engine ... . ... ... ... ... .. .43.6-45.6
170 C1.D. Engine . .. ... ... ... ... ... ... 494-51.4
Exhaust Valves
Valve Stem:
To Guide Clearance (New) ... .. .. .. ...0018-.0035
Wear Limit . ... ... . ... ... .. ...... .. ... .. .0055
Diameter:
Standard . ... .. ... .. ..... .. .. .. ..3090-.3097
0.003 Oversize . . ... ... ... ... ... .. 3120-.3127
0.015 Oversize . .. ... ... ... ... ... ...... 3240-.3247
0.030 Oversize .. ... ... ... .. ... ... . 3390-.3397
Head Diameter .. .. ... ... .. .. . .. . 1.261-1.271
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Seat Angle ... ... .. .. ... ... ... 45°
Exhaust Valve Face Runout T.I.R.:

Maximum . ................... ... .. .......0015
Exhaust Valve Face Runout T.I.R.:

Wear Limit .. ... ... .. .. .. .. ... .. Coo......002

Intake Valves

Valve Stem:

To Guide Clearance .. . .... . .. .. . . 0008-.0025

Wear Limit . . . .. .. .. . . .0045
Diameter:

Standard .. ... ... . . ... . .. ... . . .3100-.3107

0.003 Oversize .. ...... ... ... .. ... ... . 3130-.3137

0.015 Oversize . ... ... ... .. ... ... .. ... 3250-.3257

0.030 Oversize . ... ......... ... ... ... .3400-.3407
Head Diameter:

144 C1.D. Engine .. ... ... . .. . .. . 1462-1472

170 CI.D. Engine . ... ............ ... .1522-1532
Seat Angle .. ... ... ... .. ... ... ... . ... .......45°
Intake Valve Face Runout T.I.R.:

Maximum . ... ... ......0015
Intake Valve Face Runout T.IR.:

Wear Limit .. ... ... ... ... .. . .. . ..002

Oil Pump (Rotor Type)
Relief Valve Spring Tension (lbs.) @

Specified Length .. .. ... .. . ...86-95 @ 1.078
Drive Shaft to Bearing Clearance . ... .. . ..0015-.0029
Relief Valve Clearance ... .. ... . ... .. 0015-.0029
Rotor Assembly — End Clearance .. .. ....0011-.0041

Outer Race to Housing — Radial Clearance. .006-.012

Piston

Diameter Standard — 2 Colors (Sizes)
Available for Service (Piston Diameter
Measured at Center of Skirt):
Color Coded . ........ ... ... ... . Red 3.4976-3.4982
Color Coded . ... ... ... ... ... Blue 3.4988-3.4994
To Cylinder Bore Clearance:

Selective Fit ... ... .. ... .. ... ... 0021-.0027

Wear Limit . ... ... .. ... ... . ... .. ... ... .. 005
Ring Groove Width:

Upper — Compression ... ... ... ... .. . 0805-.0815

Lower — Compression .. .. ... .. ... ... .. 0805-.0815

oir .. ........188-189

Pin Bore Diameter .. ... .. .. .. ... .. .. .9122-9125

Piston Pin
Diameter:

Standard .. ... ... .. . ... .. ... ..9120-9123
Length . .. . . . ... .. ... 3.010-3.030
To Piston Clearance — Select Fit ... ... ..0001-.0003
To Connecting Rod Bore ... .. . ... . .Interference Fit
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ENGINE SPECIFICATIONS (Continued) Fan Belt

NOTE: All specifications are given in inches, unless Belt Deflection Between Generator and Water

otherwise noted. Pump Pulley .. . .. 14 inch
Piston Rings Thermostats
i ) Opening Temperature °F — Low

Compressmn Ring: Temperature .. .. . .. 157°-162°
Width ggg: 00;;?)-8’;2(1) Fully Opened °F — Low Temperature C 1820
Side Clearance _ Upper .0024-.0041 Opening Temperature °F — High . ]
Lower .0025-.0045 Temperature . ... .. ... .. 173°-183
Gap Width—Upper & Lower Standard Bore .010-.020 Fully Opened °F — High Temperature . 2000

Oil Ring:
Type ... Segment
Side Clearance . ... ... ... .. ... ....... ... Snug
Gap Width—Rail .. ... ... ... . . .015-.055
Rocker Arm, Shaft & Push Rod
Rocker Arm Shaft Bore Diameter ... ... ... . .783-.784
Rocker Arm to Shaft Clearance (New) .. .. ..002-.004
Wear Limit .. ... ... ... .. ... ... 006
Rocker Arm Lift Ratio—Push-Rod to Valve . 1.50:1
Rocker Arm Shaft Diameter ... .. ... . .. . . . . 780-.781
Push-Rod Runout T.I.LR. — Maximum . ... ... ..020

Valve Spring
Assembled Height

Free Length — Approximately ... ... .. ... .. . .. 2.00
Out of Square Maximum ... ...... .. .. .. .. ... .. 069
Pressure @ Specified Length — Lbs.:
New ... ... . ... .. .. .. ..47.75-56.25 @ 1.585
Used — Wear Limit ... ... . . ... ... ... . 40
New ... ... . ... 112-122 @ 1.222
Used — Wear Limit .. ... ... ... ... ... .. .. .. 101
Valve Tappet
Diameter ... . ... ... .. . ... .. ... . 8740-.8745
To Tappet Bore Clearance (New) ... ... . . 0005-.0020
Wear Limit .. ... ... ... 004

COOLING SYSTEM SPECIFICATIONS

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

Water Pump
Drive Arrangement — Water Pump, Fan and
Generator o .. Single
Pulley or Pulley Hub to Housmg Face
Dimension . ... ... ... ... .. 3.94
Impeller to Housing Clearance . . .. . . .0.005-0.025
Pulley to Engine Ratio . . ... .. . .. ..1.04:1

Fan
Type — Standard .. .. .. . .. .. ..

Qutside Diameter
144 CI1.D. Engine . ... ... .. . .. ......... .. 14

.Cross 4-Blade

170 C.1.D. Engine .. ... .. o 15
Blade Spacing
144 C.I.D. Engine ... ... ... .. .. ... .. ... ... 76°
170 C.I.D. Engine .. .104°
Minimum Fan to Radiator Clearance
Fan to Upper Tank
144 C.I.D. Engine ... ... ... ... .. .1.06
170 CI1.D. Engine ..... ... ... , ..560
FantoCore ... ... ... ... .. . .. ... . ... 091
Radiator
Drain Cock Location . ... .. Right, Rear, Bottom
Cap
Type . A .. Pressure
Operating Pressure—PSI . .. = . .. .. ... . .. . 14
Cooling System
Capacity (Quarts) :
No Heater . ... ... ... .. .. ... ....... ... 87
With Heater ... ... ... ... .. .. . ... .. .. ... ... .97

ENGINE TORQUE VALUES

NOTE: All specifications are given in pounds foot.

Camshaft Sprocket (or gear) to Camshaft == .. . . 35-45
Camshaft Thrust Plate to Block ... .. .. . .. . . . 12-15
Connecting Rod Nuts . .. ... .. ... .. .. ... .. .19-24
Converter to Flywheel ... .. ... ... . ... ... ... ... 23-28
Crankcase Ventilation Tube to Engine ... ... .. .. 69
Cylinder Head Bolts (Oiled) ..65-75
Cylinder Front Cover ... ... .. . ... ... .. .. .. .. .. .. 6-9
Damper or Pulley to Crankshaft .......... .. .. .. 4555
Exhaust Manifold to Cylinder Head ... .. .. .. .. . 13-18
Fan Belt Adjusting Bracket ... . ... ... .. .. .. .. . 15-18
Flywheel to Crankshaft ... ... ... .. ... ... ... . 75-85
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ENGINE TORQUE VALUES (Continued)

Flywheel Housing to Engine = 40-50
Main Bearing Cap Bolts (Oiled) . 65-75
0Oil Pan Drain Plug . . 15-20
Oil Pan to Cylinder Block ... ... .. ... .. .79
Oil Pick-Up Tube to Oil Pump 12-15

Oil Pump Cover Plate . ... ..... ... . . ... .. ... .69

Oil Pump to Cylinder Block .. ... ... ... 12-15
Pressure Plate to Flywheel ... 23-28
Rocker Arm Cover . o 3-5
Rocker Shaft Support to Cylmder Head . .30-35

Valve Rocker Arm Adjusting Screw —
Self Locking Minimum Torque to Rotate . ... .. 3

Water Outlet Housing . . . .
Water Pump to Cylinder Block or Front Cover

COOLING SYSTEM TORQUE VALUES
NOTE: All specifications are given in pounds foot.

Fan Blade to Water Pump . . ..15-18
Water Outlet Housing . = . C.12-15
Water Pump to Cylinder Head .12-15

TORQUE VALUES — EXHAUST SYSTEM
NOTE: All specifications are given in pounds foot.

“U”-Bolt Locknut—Muffler Inlet Pipe to Engine
Block Bracket ... ... . . 7-9

Locknut—Muffler Inlet Plpe to Engme Mamfold .23-27
“U”-Bolt Locknut—Mufller Inlet Pipe Clamp

to Mufler ... ... .. . .. . . . .79
Screw—Mufller Front and Rear Brackets to

Side Rail . SR .. 12-18
Locknut-Outlet P1pe to Mufller Clamp . 20-27
Bolt—Mufller Inlet Pipe Bracket to Englne Block .22-28

SPECIAL TOOLS — ENGINE

Tool Neo. Description Tool No. Description
3600-E Piston Pull Scale 6261-M | Remover and Replacer — Camshaft
4201-D | Dial Indicator Holder Bearings
6000AB |Engine Lifting Hook Used with New 6266-B | Replacer—Cam Bearing Bore Plug
6000-AE Adapter Kit 6331 Remover and Replacer — Upper Main
6000-AE | Adapter Kit — Engine Lifting Hook Bearing Insert
6001-ADJ| Adjusta-Mount Engine Stand or 6001-FBA 6505-G | Checking Tool — Valve Stem Clearance
used with 6005-BKS on former Engine
Stands 6513-DD | Tester — Valve and Clutch Spring
6059-E Pilot — Front Cylinder Cover 6513-EE | Valve Spring Compressor
6085-E | Reamer Kit — Valve Guide (4 Reamers) 6565 Dial Indicator — Cam Lobe Lift (Use with
6110-E Ring Groove Cleaner 4201-D — Bracket)
6135-J Remover and Replacer — Piston Pin 6700-C Replacer — Crankshaft Front Oil Seal
6149-A | Compressor — Piston Ring 6701-D | Forming Tool — Crankshaft Rear Oil Seal
6149-3 Piston Ring Expander 5 c Renl c .
6261-AB | Adapter Kit — Remover and Replacer — 700- eplacer — Crankshaft Front Oil Seal
Camshaft Bearings 7600-E Remover — Cylinder Block Core Plugs
SPECIAL TOOLS — COOLING SYSTEM
Tool No. Description Tool No. Description
10094 Remover -— Impeller 8501-DD-19 {Remover — Seal and Replacer — Bearing
1225-D Remover — Hub 8501-DD-21 |Replacer — Impeller
8501-DD-18 | Replacer — Seal 8501-DD-22 | Replacer — Ring
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SECTION 7 —TRANSMISSIONS AND CLUTCH

7A—COMET DRIVE TRANSMISSION
7B—STANDARD TRANSMISSION
7C—CLUTCH

7A—COMET DRIVE TRANSMISSION

GENERAL DESCRIPTION

The Comet Drive transmission (figure 7A-1) combines
a hydraulic torque converter and a planetary gear system.

The planetary gear system is a compound gear set.
One clutch and two bands provide two forward speeds
and one speed in reverse.

The torque converter is a combination hydraulic torque
multiplier and fluid coupling. The torque converter parts,
impeller turbine and stator, operate in a fluid-filled
housing. The torque converter is air-cooled on the
PBZ model transmissions. Figure 7A-2 shows the air
flow around the converter housing. On the PCF model
transmissions, the converter is air-cooled and transmission
fluid is water-cooled.

Operation

The selector dial has five positions; P (park), R
(reverse), N (neutral), D (drive), and L (low).

The selector lever must be at N or P to start the en-
gine. When the selector lever is moved from N or P to
D, the transmission shifts from neutral to first gear. At
the D position, the car will always start to move in first
gear. The shift from first gear to second gear (1-2 shift)
will occur automatically between about 10 and 50 mph,
depending on accelerator pedal position. Refer to the
following chart which applies to both the PBZ (144
cu. in. engine) and the PCF (170 cu. in. engine) trans-
missions.

COMET DRIVE SHIFT POINTS — APPROXIMATH

Automatic Shift Speeds (mph)

Selector Lever at D

1-2 1-2 21 2-1
Minimum Thru Thru Closed
Throttle Detent Detent Throttle
10-15 40-50 40-50 5-15

A forced downshift (kickdown) from second to first
can be made at speeds below about 50 mph. When slow-
ing down, the transmission will automatically shift from
second to first at about 10 mph.

At the L position, the car will start and remain in first
gear at all road speeds and at all accelerator positions.
Likewise, the transmission will shift into first gear at all
road speeds and at all accelerator pedal positions, when
the selector lever is moved to the L position.

To prevent overspeeding the engine, the transmission
should not be shifted into L at speeds higher than the
maximum 1-2 automatic shift point.

A gate-type stop is provided between the D and L
positions to prevent accidental shifts to L. To clear the
stop, the shift lever must be lifted toward the steering
wheel against spring tension, and then pulled downward.

Accidental shifts to R are prevented by the same type
of stop as that used for L. There are no automatic in-
hibitors for L or R within the transmission. This means
that the transmission can be shifted into L or R at any
speed. Shifts into reverse must be made only at a very
low speed.

At the P position, the transmission output shaft is
locked to the transmission case by a pawl. With the
transmission output shaft locked against rotation, the rear
wheels are also locked against rotation.

The detailed operating principles of a two-speed trans-
mission are covered in the Service publication, Form No.
MD 4404-59TS.

Towing

If the transmission is in working order, the car may
be towed for short distances (less than 15 miles) at a
speed no higher than 30 mph, with the selector lever set
at N. If the transmission is inoperative, the driveshaft
should be disconnected before towing, or the rear of the
car raised by the tow truck. In the event that the rear of
the car is raised, a locking device should be installed
on the steering wheel to keep the front wheels in a
straight ahead position.

Rocking Free of Snow, Sand, Mud

Move the selector lever back and forth between R and
L with the accelerator pedal depressed slightly to increase
engine speed and provide maximum tire traction.

Identification

Individual identification is stamped on every transmis-
sion case. A serial prefix, a serial number, and engine
application will be found on the right-hand side of the
case and above the filler tube fitting. The serial prefix is
actually the transmission model number. Serial numbers
start at 10,001. The number stamped below the serial
prefix gives the displacement of the engine to which the
transmission is calibrated.

PERIODIC MAINTENANCE

The original factory-installed transmission fluid is satis-
factory for the life of the vehicle; therefore, periodic fluid
changes are not required. The fluid level should be
checked at 1,000 mile intervals.

Periodic transmission band adjustments are not re-
quired; however, the bands should be adjusted if diagnosis
checks indicate band slippage.
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7-3

Fig, 7A-1—Converter Cooling Air Flow—(60C-4402)

Fluid Level Check

The transmission

fuid level should be checked at

1000-mile intervals.

1.

2

Make sure that the car iz standing level, and then
firmly apply the parking brake.

. Run the engine at normal idle speed. If the trans-

mission fluid is cold, run the engine at fast idle speed
fabout 1206 rpm ) until the fluid reaches its normal
operating temperature. When the fluid s warm, slow
the engine down to normal idle speed. Do not furn
off the engine during the fluid level check.

Shift the selector lever through all positions, and
place the lever at P

Clean all dirt from the transmission fluid dipstick
cap before removing the dipstick from the filler tube.
TPull the dipstick out of the tube, wipe it clean, and
push it all the way back into the tubhe.

Pull the dipstick out of the tube again, and check
the fuid level. If necessary, add automatic trans-
mizzion fluid, C1AZ-19582-A through the filler tube
to raise the Muid level to F ofulll mark on the dip-
gtick. Do not overfill above the full mark on the
dipstick.

When it 15 necessary to drain and refill the transimission
and converter to perform service operations within the
transmission, the following procedure should be used.

L.

2.

Hemove the cover from the lower front side of the
converler housing.

BEemove one of the converter drain plugs az shown
in figure TA-3,

Rotate the converter 180° and remove the other plug.
To drain the transmission, start at cither rear corner
of the oil pan and alternately remove the bolts so
that the pan can tilt downward at one corner.

Fig. 7A-i—Removing Converter Droin Plug—{61CM-4405)

a.

6.

=1

&

16

11.

Bemove and thoroughly clean the oil pan and screen.
Thgeard the oil pan gasket,

Place a new gasket on the oil pan, and insiall the
screen and pan on the transmission. Tighten the oil
pan retaining bolts ta 10-13 Iha. ft.

Install both drain plugs in the converter housing,
and tighten them to 20-28 lbs. fi.

Inatall the converter housing cover.

Add 4 quarts of aulomatic ransmission Muid CLAZ-
189582 A through the filler tube.

Run the engine at idle speed for about 2 minutes,
and add 2 more guarls of Quid. Bun the engine at
fast idle szpeed (about 1200 rpm) until it reaches
its normal operating temperature. Do not race the
engine.

Shift the selector lever through all the positions, place
it at I, and check the fluid level. If necessary, add
encugh Muid lo the lransmission to raise the level Lo
the F (full) mark on the dipstick. Do nol overfill
above the full mark on the dipstick.

ON THE CAR ADJUSTMENTS
Preliminary Throttle Linkage

L

]

Apply the parking hrake, and place the selector
levor at M.

Run the engine at normal idle speed. 1f the engine
i5 cold, run the engine at fast idle speed (about 1200
rpm ) wintil il reaches normal operating temperature,
When the engine is warm, slow it down to normal
idle speed.

Connect a tachometer to the engine.

Adjust engine idle speed to 475-500 rpm with the
transmission selector lever in D,

The carburcler threttle lever must be against the
idle adjusting screw at 475-500 rpm in I,
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5. Bottom the dashpot plunger against its spring and
check the clearance between the bottomed plunger
and the throttle lever. The throttle lever must be at
its hot idle position. The clearance should be 0.130-
0.150 inch. Adjust as required.

TOOL 77820-B

ACCELERATOR PEDAL
CONNECTING LINK

THROTTLE
CONTROL
ROD

6. Increase the engine speed to 1200 rpm and note the

gauge reading. Refer to figure 7A-4. Engine must be
at normal operating temperature. If the pressure
reading is below specifications, the throttle control
rod clevis must be rotated to shorten the rod. If the
pressure reading is above specifications, the clevis
must be rotated to lengthen the rod. Shortening the
rod increases the pressure and lengthening the rod
decreases the pressure.
From the preliminary adjustment (34 turns short),
the throttle control rod may be lengthened or short-
ened by 215 turns. If control pressure cannot be
brought into the specified range within 214 turns
longer or shorter, transmission trouble other than
throttle linkage adjustment is indicated.

7. Secure the throttle control rod clevis to the linkage
and tighten the locknut to secure the adjustment.

8. Check control pressure at idle and stall speeds. Refer
to the following chart.

CONTROL PRESSURE LIMITS

Fig. 7A-4—Throttle Linkage—(61CM-4401)

6. With the engine stopped, disconnect the throttle
control rod at its clevis end. Refer to figure 7A-4.
Loosen the clevis locknut.

7. Push the throttle control rod downward to hold the
throttle lever against the stop inside the transmission.

8. With a slight downward pressure on the throttle
control rod, adjust its length so that the clevis pin
has a free fit. From the free-fit length, shorten the
throttle control rod by turning the clevis 314 turns
clockwise. Install the clevis pin.

9. Adjust the accelerator pedal height by turning the
threaded trunnion on the accelerator connecting link
until the accelerator pedal is four inches from the
floor mat. This measurement is taken from the top
front corner of the pedal to the floor mat.

Final Throttle Linkage Adjustments —
Pressure Method

1. Apply the parking brake to prevent operation of the
rear pump and for safety.

2. Remove the valve cap from the pressure tube fitting
at the left rear of the engine.

3. Install the pressure gauge, Tool 77820-B, to the
pressure tube with the adapter, Tool 77820-C. In-
stall the adapter finger-tight. See figure 7A-4.

4. Position the gauge so it can be read from the driver’s
seat, and connect a tachometer to the engine.

5. Apply the service brakes and start the engine. Shift
the selector lever to D.
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Engine Selector *Pres. Limits (psi)
Speed Lever Position | PRZ PCF
Idle All 40-48 46-56
1200 rpm D 53-57 77-84
Stall D, Land R 135-155 | 170-192

*Fluid Must Be At Normal Operating Temperature

If gauge readings at idle and stall are not within limits,
normal diagnosis procedures must be followed. Do neot
operate the car for long periods of time under stall or
partial stall conditions. Obtain pressure readings quickly
and decrease engine speed to idle.

Manual Linkage
1. With the engine stopped, loosen the clamp at the
shift lever so that the shift rod is free to slide in the
clamp. See figure 7A-5.
2. Position the selector lever so that the pointer lines
up in the D position.
3. Shift the manual lever at the transmission into the
D detent position (second from the rear).
Tighten the clamp on the shift rod.
5. Check the pointer alignment for all selector lever
detent positions.

>

Starter Nevutral Switch

1. Check the starter circuit in all selector lever posi-
tions. The circuit must be open in all positions except
N and P.

2. To adjust the switch, loosen the neutral switch to
steering column attaching screws. Refer to figure
7A-6. Position the switch so that the starter circuit
is closed when the selector lever is at N and P stops
only.

Bands
No periodic band adjustments are required; however,
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Fig. 7A-5—Manual Linkage—(&60C-4405)

it i recommended that the band adjustments be checked

whenever diagnosis

procedures  indicate the need for

adjustiment.

Low Band

The low band adjusting screw is threaded through the
left front side of the case.

1.
2,

Loozen the locknut several turns,

Tighten the adjusting screw with the tool shown in
figure TA-40 until the ton]l handle “hreaks” over
center, This tool is a pre-sel lorgue wrench which
breaks over center when torque on the screw reaches
10 Ihs. ft.

Back off the adjusting screw exactly lwo lurns.
Hold the adjusting screw at this position, and then
torque the locknut to 35-40 IThs. ft.

Reverse Band

1.

Drain the transmission, If the same fluid is to be used
again in the transmission after the band adjusiment,
flter the Mluid through a 1M-mesh screen as it drains
from the transmission. Re-use the fuid only if il
is in good condition,

Remove and thoroughly clean the o1l pan and sereen.
Diseard the oil pan gasket.

Loosen the reverse servoe piston rod locknut and
adjusting nut.

Insert the reverse band adjusting spacer. Tool
7355-A, between the adjusting mut and the piston rod
to aclualing lever seal. Refer o Ggure TA-41.
Tighten the adjusting nut with Tool 7355-8 until the
tool handle “hreaks” over center. This tonl is a pre-
el lorque wrench which breaks over center when
45-50 lbs. in. torque is applied to the adjusting nut.
Back off the adjusting nut exactly two turns. Hold

STARTER
MEUTRAL
SWITCH

Fig. 7A-6—Starter Meutral Switch Location—{60C-4408)

the adjusting nut stationary and tighten the locknut
to 15-18 Ihs. ft,

CAUTION: Severe damage may result if the adjust-
ing nut is not backed off exactly lwo turns.

Remove the spacer tool from the scrvo piston rod.
Place a new gasket on the oil pan, and install the
sereen and pan on the transmission.

Fill the transmission with automatic transmission
fluid, C1lAL-19582-A I the Huid that was drained
from the transmission is to he used agrain, filter the
Muid through a 100-mesh screen as it is poured back
inte the transmission. Be-use the fuid only if il is in
good condition. Do not overfill above the full mark
on the dipstick.

SUB-ASSEMELY REPLACEMENTS — TRANSMISSION
iN CAR

Control Valve Body

1.

3

=

:'...'l

=1

Raise the car so that the transmission oil pan is
accessible.

Drain the fluid from the transmission. If (he same
fluid is to he used again in the transmission, filter
the Muid through a 100-mesh screen as it drains
from the transmission. Reuse the fAuid only if il is
in good condition.

Remove the oil pan and gasket.

Remove the fluid screen retaining clip and the screen.
Remove the bolts thal altach the control valve body
to the transmission case. See fipure TA-T.

Carefully lower the conirol valve body and work the
manual shift link out of the manual valve,

When the control valve body is installed in the trans-
mission, make sure that the manual shift link is
connecled o the manuwal valve and that the throtile
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10.

11

VALVE BODY

TO CASE BOLTS
= —

Fig. 7TA-7—Contral Valve Body Installed —|60C-4407)

lever is located betwern the downshifl valve and the
stop plate on the upper body

Install the control valve body Lo case attaching bolts
und torgque them to 8-10 lbs. ft.

Install the screen and screen retainer clip.

Position a new vil pan gasket on the bottom of the
transmission case, and install the oil pan. Torque the
vil pan screws to 10-13 lbs. ft

IFill the transmission and adjust the manual and

throttle linkage as specified.

Governor

1.

o
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Dirain the transmission. If the same fAuid is to be
used again in the transmission, filier the Mluid threugh
a li-mesh screen as il drains from the transmission.
Re-use the fluid only if it is in good condition,

Dizconnect the pressure checking tube, cooler lines
i if 80 equipped) and the oil filler tube at the trans-
mission.

Diisconnect the drive shaft at the drive pinion flange
and remove it. Hemove the two lower nuts that

attach the rear support bracket o the underbody
cross member,

Place a transmission jack under the lransmission oil
pan and raisec the lransmission to take the load off
the rubber insulators.

Disconnect the speedometer cable.
Remove the crose member from the underbody,

Lower the transmission for greater aceessibility, then
remove the extension housing to case bolts.

Remove the rear support and the exlension housing.

Remove the governor snap ring, using Tool 7064,
governor, and governor drive ball.

To install the governor, reverse the foregoing pro-
cedure. Tighten the exlension housing to case bolts tn
28-38 Ibs. ft. Tighten the insulator to cross member
nuts to 13-20 lbs. ft.

Extension Housing Bushing and Rear Seal

Remove the drive shaft and front yoke sssembly.
Remove the rear seal with the tool shown in figure
TA-12

Remove the extension housing bushing with the tool
shown in figure 7A-13. Use care when the bushing
remover is installed so that the epline seal is not
damaged.

When installing a new bushing, use the special tool
shown in figure TA-14,

Before installing new seal, inspect the sealing sur-
face of the universal joint voke for scores. If scores
are found, replace the voke.

Inspect lhe counterbore of the housing for burrs,
Tolish off all burrs with erocus cloth.

Coat the ouler diameter of the new seal with a suit-
able sealing compound and position the seal in the
bore of the extension housing with the boot side of
the seul to the rear,

Dirive the seal into the housing with the lool shown
in figure TA-15. The seal should be firmly seated in
the bore. Install the drive shaft.

Low Servo Piston ond Serve Cover Seal

1.

Drain the fluid from the transmission pan If the
same fluid is to be used again in the transmission,
flter the fluid through a 100-mesh screen as it drains
from the lransmission. Re-use the Huid only if il is
in good condition.

Remove the lock nut from the low band adjusting
ECTEW,

Remove two opposing attaching bolts from the low
SOV CUVET,

Temporarily install two 5/16" 18 x 2" bolts and
nuts. Bottom the long bolts in the case. Tighten the
nuts down against the cover, then remove the remain-
ing serve cover bolis,

Loosen the nuts on the long bolts one turn at a time,
Refer to figure TA-34. Ay the cover separates (rom the
case, lighten the low band adjusting screw and keep
tightening it as the cover and servo piston move
away from the case. This will cause the sirut, be-
tween the low servo piston stem and the low band,
te wedge against the case and stay in position when
the piston stem moves out of the strut. Remove the
holte, cover and piston.

Inspeet the ball check valve in the low serve piston
for free movement and proper seating. If any defect
other than foreign material is found in the hall check
valve, replace the servo piston.
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10.

11.

12.

13.

Place a new seal on the servo cover. Do not twist the
seal.

Install the servo spring and servo piston. The low
servo piston ball check valve must be at the top.
Position the servo cover against the piston and
temporarily install the two long bolts and nuts
through opposing holes in the servo cover. Bottom
the long bolts in the case. Refer to figure 7A-34.
Tighten the nuts on the long bolts one turn at a
time. As the cover moves toward the case, loosen the
low band adjusting screw and keep loosening it as
the cover moves toward the case. This will hold the
low band strut in position and, at the same time, will
prevent distorting the cover.

When the cover is close enough to the case, start
the regular cover retaining bolts in the open bolt
holes. Tighten the bolts slowly and evenly to prevent
distorting the cover.

Remove the two long bolts and nuts and install the
two remaining short bolts. Tighten all bolts evenly
until the cover is firmly seated. Tighten the bolts to
12-15 1bs. ft.

Adjust the low servo band and fill the transmission
with fluid.

Reverse Servo Cover Seal

1.

9.

10.

Drain the fluid from the transmission pan. If the
same fluid is to be used again in the transmission,
filter the fluid through a 100-mesh screen as it drains
from the transmission. Re-use the fluid only if it is in
good condition,

Remove two opposing attaching bolts from the re-
verse servo cover.

Temporarily install two 5/16” — 18 x 2” bolts and
nuts. Bottom the long bolts in the case. Tighten the
nuts down against the cover, then remove the remain-
ing two short bolts.

Alternately loosen the nuts on the long bolts one
turn at a time until the spring tension is relieved.
Remove the bolts, cover and return spring.

Install a new seal on the servo cover. Do not twist
the seal.

Place the return spring against the piston, then place
the cover against the spring and install the two long
bolts and nuts. Bottom the long bolts in the case.
Alternately tighten the nuts to compress the return
spring until the two regular cover bolts can be
started.

Remove the long bolts and nuts and start the two
remaining short bolts.

Tighten the four bolts alternately and evenly until
the cover is seated. Tighten the bolts to 12-15 lbs. ft.
Fill the transmission with fluid.

TRANSMISSION REMOVAL AND INSTALLATION

Removal

1.

Place the car over a hoist or in a location where
it can be raised, but do not raise it at this time.

& s

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

After pulling back the floor mat and removing the
converter housing to engine bolt access hole covers,
remove the two upper bolts and lockwashers which
attach the converter housing to the engine.

From under the hood, remove the two bolts which
attach the throttle linkage bracket to the converter
housing.

Remove the starter.

Raise the car.

Remove the cover from the bottom of the converter
housing.

Drain the converter. Remove one of the converter
drain plugs. Then rotate the converter 180° and
remove the other plug.

Do not attempt to turn the flywheel with a wrench
on the converter to flywheel stud nuts.

Drain the transmission fluid.

Disconnect the drive shaft at the rear axle pinion
flange, and remove the drive shaft. Install the ex-
tension housing seal replacer in the extension hous-
ing seal.

Disconnect the manual and throttle linkage at the
transmission.

Disconnect the speedometer cable at the extension
housing.

Disconnect the oil filler tube, cooler lines (if so
equipped) and the pressure checking tube at the
transmission.

Remove the two lower nuts that attach the rear
support insulators to the support member (cross
member) .

Disconnect the parking brake cable rod at the equal-
izer lever.

Position a transmission jack under the transmission
and raise it slightly to take the weight off the sup-
port member.

Remove the bolts, which attach the support member
to the underbody. Remove the support member.
Lower the transmission and engine and support the
rear of the engine.

Remove the four stud nuts which attach the con-
verter to the flywheel. Move the converter away from
the flywheel as far as it will go.

Remove the two lower converter housing to engine
block bolts.

Work the converter housing off the engine block
dowel pins, and work the converter pilot out of the
engine crankshaft.

Secure the converter to the converter housing and
lower the transmission.

Installation

1.
2.

3.

Secure the converter to the transmission.

Mount the transmission in the jack (figure 7A-8)
and position it under the car.

Raise the transmission and start the converter hous-
ing on the engine block dowel pins.

Start two converter housing to engine block bolts.
As these two bolts are tightened, be sure the con-
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COMVERTER SECURED
TO TRANSMISSION

Fig. 7A-B—Tronsmission Mounted in Jock—(60C-4408)

verter pilot enters the crankshafl and that the con-
verter drive sluds and drain plugs enler the openings
in the fivwheel.
5. Raise the transmission and install the engine rear
support member (oross member ),
6. Slowly lower the transmission exercising care to
prevent damaging the insulator stud threads.
7. Remove the jack. Install and tighten the insulalor to
crogs member nuls to 13-20 lbs, ft
8, Install the siud nuts and flal washers which attach
the converter lo the fivwheel Torque nuts to 23-28
Iha, ft, Do nol allempt to turn the Aywheel with a
wrench on the converter to My wheel stud nuts. Torque
the converler drain plugs to 20.28 lbs. It
9. Install the converler housing lower cover.
10. Connect the filler tube, cooler lines (if so cquipped)
and the pressure checking tube,
11. Connect the throttle and manual linkage,
12, Cormect lhe speedometer cable. Connect and adjusl
the parking brake.
13. Lubricate the fronl universal joint slip voke with
lubricant BRA-19589-A and install the drive shaft.
14. Lower the car to the fAoor. Install the upper lwo
converler housing to engine block bolts.

15, Install the throttle linkage bracket em the converter

housing.

16, Install the starter.

17. Fill the transmission wilh fluid. Then check the fluid
level with the transmission at normal operating tem.-
perature,

18, With the engine running at idle speed, shift the se
lector lever from N to T and from D back to N
for at least 10 times. This will fill the low servo
release cavity with fuid.

19 Adjust the manual and Lhrottle linkage.
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TOOL 7000-DG

Fig. 7A-9—Transmission in Helding Stand—{&1CM-4404)

TRANSMISSION OVERHAUL
Qil Pon ond Control Valve Body Removal

1. After the transmission has been removed from the
car, remove the converter and place the (ransmission
assembly in the transmission holder shown in fig-
ure TA-O.

2. Before removing any of the transmission sub-as-
semblies, thoroughly clean the outside of the trans-
mission case to prevent dirt from getling inside the
mechanism.

3. Remove the oil pan and pasket

FRY REVERSE RING
GEAR TOWARD FRONT
OF TRAMSMISSION

DiAlL
INDICATOR

Fig. 7A-10—Prying Ring Gear Forward—{60C-4410)
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4. Remove the screen retaining clip, and then remove
the screen.

3. Remove the bolts that attach the control valve body
to the case, Remaove the control wvalve body.

Transmission End Play Check

1. Mount a disl indicator on lhe transmission case so
that the contact rests on the end of the primary sun
gear (turbine! shaft. Refer to figure 7A-10.

2. Install the extension housing seal replacer or a front
universal joint yoke on the output shaft spline to
align the output shaft.

3. Pry the reverse ring gear (figure TA-10} forward
with a large screwdriver. Set the dial indicator at zero
while maintaining a slight pressure on the screw-
driver,

4. Now pry the clutch drum to the rear. See figure
TA-11. Record the indicator reading for use during
transmizzion assembly. End play should be between

03.020 and 0,039 inch.

Remove the indicator and the seal replacer or voke.

(]

FEY CLUTCH DRUAM
TOWARD REAR
F
TRAMNSMISSION

Dial
INDICATOR

Fig. 7FA-11—Prying Cluteh Drum Rearward—{40C-4411)

Case and Extension Housing Parts Remaoval

1. Tl the extension housing seal and bushing are to be
replaced, firsl remove the seal as shown in figure
TAZ.

2. Remowe the extension housing bushing az shown in
figure 7TA-13. Use care when the bushing remover
is installed so that the spline seal is not damaged.

3. When installing a new bushing, use the special tool
detlails shown in figure TA-14.

4, Coat the outer diameler of 2 new seal with a suitahle
sealing compound and position the seal in the hous-

EXTENSION HOUSING

\ \TD oL 175 -AE
\

‘EXTEMNSION HOUSING SEAL

Fig. 7A-12—Remeving Extension Housing Seal—(40C-4412)

EXTEMSION HOUSING

TOOL 7000-AF

Fig. 7A-13—Remaving Extension Housing Bushing—[{60C-4413)

LEXTENSION HOUSING
N & TOOL 7857-G

\"f’lTH SLEEVE

EXTEMSION HOUSIMNG
BUSHING

Fig. 7A-14—Installing Extension Housing Bushing—(60C-4414)

ing bore with the boot side of the seal to the rear.

5. Firmly scat the seal in the housing with the tool
shown in figure TA-15.

6. Remove the extension housing to caze bolts. Remove

the engine rear support and the extension housing.

Remove the governor snap ring, using Tool 7064,

the governor (figure TA-16), and the governor drive

ball.

& Remove the bolis thal attach the front pump hous-
ing lo the transmission case. Hemove the front pump
and stator support assembly,

9. Toosen the low band adjusting serew. Remove the
low bund strutz. Remove the seal ring from the

=
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EXTEMSION
HOUSING

HOUSING

Fig. 7A-15—Installing Extension Housing Seal—(61CM-4402)

IS

REAR FUMP

GOVERNOR

SHAF RING

Fig. 7A-16—O0Output Shaft ond Governor—{60C-4416)

primary sun gear turbine) shaft and then remove
the clutch drum, Now, remove Lthe low hand.

10. Pull on the primary sun gear (turbine! shaft and
remove the integral pinion carrier and outpul shaft,
and the reverse ring gear (figure TA-17) from the
Case,

11. Remove the governor pressure seal rings from the
oulpul shaft.

12. Remove the reverse ring gear thrust washer from
the case.

13. Remove the rear pump attaching bolts and remove
the rear pump from the case,
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Fig. 7A-17—Pinion Carrier ond Output Shaft
Removal—{60C-4417)

14. Remove the reverse band from the case

15. Disconnect the by pass (ube from the case (if =o
cquipped ) .

16. Remove the vent lubwe.

Overhoul of Sub-Assemblies

TDring the repair of the suh-assemblies, certain gen-
eral instructions which apply (o all units of the trans-
missions must be followed. These instructions are given
here to avoid unnecessary repetition,

Handle all transmission parts carefully to avoid nick-
ing or burring the bearing or mating surfaces.

Clean ull parts thoroughly and lubricate all internal
parts of the transmission before assembly with aulo-
matic transmission fluid. Do not use any other lubricants.
Craskets and thrust washers may be coated with vaseline
ta facilitate assembly. Always install new gaskets when
assembling the transmission

Tighten all bolts and serews to the recommended
lorgure.

The only hushing available for replacement is the
extension housing bushing. If excessive bushing wear is
encountered, the part containing the warn bushing must
be replaced.

FRONT PUMP AND STATOR SUPPORT DISASSEMBLY

1. Remove the bolis that attach the stator support to
the fronl pump housing. Remove the stalor support
shafll from the pump housing. Refer to figure TA-18.

2. Remove the clutch apply pressure seal rings from
the stator support.

3. Lift the rotor, slippers und slipper springs from the
frunt pump housing.

4. To remove the comverler pressure relief valve and
the converter-out check wvalve (figure TA-18), use
Pliers, Tool 33621, to remove the snap rings.



TRANSMISSIONS AND CLUTCH (Comet Drive Transmission) 7-11
/T+——SNAF RING CONVERTER-OUT CHECK VALVE AND SPRING
L—cows 5o
AT RING SMAF RING
.r-# COMNVERTER RELIEF
%‘h VALVE ANE bFRING
3 SELECTIVE THRUST
?SHFPER AMD SPRING
=
=
[ |
i =m
L_"‘.‘ﬁ' Il"“"r‘_
'y
o B
FRONT PUMF & SEJ:Plg;_!r
SEAL §
FUMF ~ CLUTCH AFPLY PRESSURE SEAL RINGS
HOUSIN

Fig. 7A-18—Front Pump ond Stater Suppert—(50C-4418)

FRONT PUMP AND STATOR SUPPORT INSPECTION

1. Inspect the clutch drum journal of the stator support
for wear and roughness,

. Check the side clearances between the clutch apply
pressure seal rings and their grooves in the stator
support. Theze clearances should be between 0.0035
and 0.0045 inch.

3. Install the clutch apply pressure seal rings in their

normil running position in the cluleh drum,

4. Inspect the clutch drum front (selective! thrust
washer for wear, Tnspect the primary sun gear (tur-
bine! shaft bushing in the stator supporl shalft,

5. Check the pump housing and slippers for excessive
WEHAr.

6. Inspect the converter pump drive hub bushing in the
front pump housing. Inspeet the pump drive hub
seal in the pump housing. If a new seal is to be
installed, use Tool 1175-AF for removal and Tool
TTEIT-A lor installation. See figure TA-19.

7. I the converter stator to impeller clearunce is to he
checked, refer to converter checks, in this section
uf the manual, for the proper procedure befors the
{ronl pump is assembled.

a3
-

FRONT PUMP AND STATOR SUPPORT ASSEMBLY
1. Install the converter pressure reliel valve and the
converter-out check valve and their related parts.

Refer to figure TA-18. Use Pliors, Tool 33621, to
install the snap rings.

TOOL 77837 A=,

FROMT PUMP

2
3.

Fig. TA-19—Fron! Pump Seal Installotion—{&0C-441%)

Place the rotor (fat side up) in the pump housing,
As the slippers and slipper springs are installed be-
tween the rofor and pump housing, make sure each
spring bottoms in the spring holes in the slipper.

Place the stator support in the pump housing and
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install the bolts. Torque the bolts (o 12-17 lbs. ft,

5. Check the pump for free rotation by placing it on the
converter pump drive hub in normal running posilion
and turning the pump housing.

REAR PUMF DISASSEMBLY

1. Remove the screws that attach the rear pump cover
plate to the housing Remove the ecover plate

2, Remove the rolor, slippers and springs. Refer to
figure TA-20),

PUMP
HOUSING

ROTOR

SLIPPER

AMD SFRING

Fig. 7A-20—Rear Pump—(61CM-4403)

REAR PUMP INSPECTION

1, Inspect the output shall support bronge bushing in
the rear pump housing for wear. Inspect the rear
area of the housing 1D, for governor pressure seal
ring wesr.

Install the governor pressure seal rings in the pump
housing and check the ring gap. The ring gap should
be 0LU01 to 0.009 inch.

3. Check the governor pressure orifice for obstruction.
4. Inspect the slippers and pump housing for wear.

b

REAR PUMP ASSEMBLY

1. To assemble the rear pump, place the rotor in the
pump housing with the flat side up. Tum the rotor
#n that the flat surface on the LD, is toward the
bollom of the pump housing. Install the slippers

and springs between the rotor and housing. Refer Lo
figure TA-20,

2. Place the cover on the pump housing and torque the
screws to 30-60 lb= in,

3. Install the pump on the outpul shaft in its normal
running position. Check the pump for free rotation
by turning the pump housing.

4. Before removing the pump from the output shaft,
make sure that the flat surface on the pump rotor
ID. is toward the bottom of the pump housing.

GOVERMOR DISASSEMBLY

1. Remove the screws that allach the governor cover
plate to the housing, See figure TA-21.
2. Remove the governor valve from the housing.

GOVERNOR INSPECTION

l. Inspect the governor valve and housing for wear,
Crocus cloth may be used to polish the valve if care
is taken o avoid rounding the sharp edges of the
valve.

GOVERNOR ASSEMBLY

1. Install the governor valve in the governor body and
check the valve for (ree movement. The valve should
fall uf its own weight when dry.

2, Install the governor body cover plate, and tergue the
screws to 20-30 lbs, in.

HIGH CLUTCH DISASSEMBLY

1. Remove the snap ring that retains the forward sun
gear and flange in the clutch drum, lefer to figure
TA-22. Lift the gear and flange oul of the drum,

COVER PLATE

GOVERNOR VALVE

PCF OMLY

CLUTCH HUB
SR TATE:

FORW ARD
= SUN GEAR
. ( ‘ @
CLUTCH DRUM
AMD PISTON
DRIVING PLATES
SHAP RING

GOVERMNOR BODY

Fig. TA-21 —Governar—{40C-4411)

Fig. 7A-22—High Clutch Plate Pock—{&1CM-4404)

Remove the clutch plate pack and the clutch hub,
Place the tool shown in figure TA-23 on the cluteh
piston return spring retainer, and then place the
clutch drum under a press. Compress the spring and
remove the snap ring. Guide the spring retainer as
the press ram rises, so that the retainer does not slide
into the snap ring groove.

4. Place the clutch drum on the completely assembled
stator suppori shaft and front pump housing. See

=
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PRESS RAM

TOOL 77515-A

TOOL 7064

BALL
CHECK VALYE

CLUTCH DRUM

FISTON SEAL PISTON

(INMER)

SHAP
PISTON RETURN RING
SPRIMG
SFPRING
RETAINER

ORIFICE

FISTOM

FRONI
PUMF

Fig. 7A-24—Clutch Piston Removal—{60C-4424)

figure TA-24. Apply air pressure al the point shown
lo force the piston out of the clutch drum.
h. Remove the piston outer seal from the piston and

the piston inner scal from the drum. Refer to figure
TA-25.

HIGH CLUTCH INSPECTION

I. Inspect the drive plates for damage. These plates

should be fal. If there is any perceptible dish in
them, they must be replaced. If the old plates are to he
re-used, they must not be cleaned in a vapor de-
greaser or cleaned with any sort of detergent solu-
tion. Wipe them clean with lint-free towels.
If new drive plates are to be installed, soak them
in automatic transmission fluid for at least 15 min-
utes before assembling them in the clutch drum
This soaking prevents damage to the plates dur-
ing the transmission fluid fill period and initial
“running-in."

Fig. 74-25—Clutch Drum and Piston—{&60C-44%5)

ba

Inspect the steel driven clutch plates. These clutch
plates should alse be flat If there is any perceptible
dizh in the driven plates, they should be replaced.
3. Inspect the clutch piston ball check valve for free
movement and proper seating. Make sure the orifice
in the clutch piston is open. Refer to figure TA-25,
4. Imspect the clutch drum bushing for wear.

HIGH CLUTCH ASSEMBLY

1. Install a new piston inner seal in the -clutch drom.
Install & new outer seal on the clutch piston. Refer
to figure TA-25, Lubricate the piston seals with aulo-
matic transmission fluid, and install the piston in the
clutch drum.

2, Place the clutch piston retum spring and spring
retainer vn the piston. Place the clutch drum under
A press (figure TA-23) and install the spring retainer
snap ring.

3. Imstall the drive and driven plates alternately in the
clulch drum, starting with a steel plate (next to
the piston). In PCF transmissions, three steel plates
(2 adjacent | are used, Refer to figure TA-22,

4. The last plate in the clutch pack (top of the pack)
should be a non-metallic drive plate,

5. Install the clutch hub. There is no washer between
the clutch hub and the forward sun gear flange.

f. Install the integral forward sun gear and flange in
the clutch drmm, and then install the snap ring.

CONTROL VALVE BODY

The Comet Tirive valve body is identified by a number
stamped in the lower body. Refer to figure 7A-28. Refer
to figure TA-26 for parts identification

1. Remove the manual valve.
2. Remove the control pressure regulator valve spring
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10.

11.

12.

13.

14.

15.

16.

retainer, spring, and spring seat. Remove the control
pressure regulator valve.

Remove the hold-down plate near the compensator
cut-back valve cover, and then remove the cover.
Remove the compensator cut-back valve spring and
valve from the lower body.

Remove the 1-2 shift valve governor plug cover, and
then remove the plug.

At the opposite side of the lower body, remove the
compensator and control pressure regulator cover
plate. Maintain pressure on this cover against the
spring force until all the screws are removed.
Remove the throttle modulator plug and sleeve, the
governor pressure plug, throttle modulator plug pin,
and the pin guide.

Remove the compensator valve springs. Remove the
compensator valve. Install the hold-down plate and
screw so that the separator plate is held on the upper
body.

Remove the 1-2 shift valve and orifice control valve
cover plate. Remove the throttle reducing valve and
spring from the lower body. Remove the orifice con-
trol valve spring, valve, and the orifice control valve
plug.

From the upper body, remove the throttle lever stop
plate.

From the upper body, remove the downshift valve,
throttle valve spring, and throttle valve.

From the opposite end of the upper body, remove
the hold-down plate, then remove the cover plate
for the downshift detent plug. Remove the downshift
detent plug spring and plug.

Remove the three screws and five bolts which hold
the upper body, separator plate, and lower body
together.

Lift the upper body and separator plate from the
lower body. Remove the rear pump check valve and
spring. Remove the rear pump intake check ball from
the lower body.

To remove the 1-2 valve from the lower body, com-
press the 1-2 valve outer spring in the direction of
the throttle reducing valve, and then remove the
spring seat with needle nose pliers. With the spring
seat removed, the 1-2 valve can be pushed out the
throttle reducing valve end. Remove the 1-2 valve
outer spring.

Turn the upper body and separator plate over so
that the separator plate is up. Remove the hold-down
plate and screw. Lift the separator plate from the
upper body.

From the upper body, remove the front pump check
valve and spring. Remove the orifice control valve
by-pass check ball.

CONTROL VALVE BODY INSPECTION

1.

2.

Clean all parts thoroughly in clean solvent, then
blow dry with moisture-free compressed air.

Inspect all valve and plug bores for scores. Check
all fluid passages for obstruction. Inspect the check

3.

valves for free movement. Inspect all mating surfaces
for burrs or distortion. Inspect all plugs and valves
for burrs and scores. Crocus cloth can be used to
polish valves and plugs if care is taken to avoid
rounding the sharp edges of the valves and plugs.
Inspect all springs for distortion. Check all valves
and plugs for free movement in their respective bores.
Valves and plugs, when dry, must fall from their
own weight in their respective bores.

CONTROL VALVE BODY ASSEMBLY

The assembly procedure which follows permits in-
stalling each valve, except the 1-2 shift valve, in its
respective bore with the upper and lower bodies attached
together at normal torque. The 1-2 valve must be installed
before the bodies are bolted together. This valve can be
checked for proper fit after the bodies are assembled as
shown in figure 7A-27.

1.

2.
3.

Place the orifice control valve by-pass check ball in
the upper body. See figure 7A-27.

Install the front pump check valve.

Place the separator plate on the upper body and
retain it in proper position by installing the hold-
down plate and screw.

Assemble the 1-2 shift valve spring, 1-2 valve, and
the 1-2 valve spring seat in the lower body. Make
sure that the valve is bottomed in its bore when
the spring seat is installed. Place the rear pump
check valve and the rear pump intake check ball
in the lower body.

Place the upper control valve body and separator
plate assembly on the lower body. Install the 5 bolts
which attach the upper and lower control valve
bodies. Install the 3 screws which also attach the
upper and lower control valve bodies. Torque the
bolts and screws as specified in figure 7TA-27.

With the upper and lower control valve bodies at
normal assembled torque, check the 1-2 shift valve
for free movement as shown in figure 7A-27. If the
valve binds, separate the valve bodies. Remove the
shift valve and check for scores or burrs.

In the upper body, install the downshift detent plug
and spring, and cover plate. Install the hold-down
plate and screw. Torque the hold-down plate and
cover screws to 20-30 lbs. in.

At the opposite end of the upper body, install the
throttle valve and spring, and the downshift valve.
See figure 7A-28. Install the throttle lever stop.
Torque the transmission throttle lever stop screw to
20-30 lbs. in.

In the lower body, install the compensator valve and
springs. Install the throttle modulator plug pin
guide, governor pressure plug and pin. The governor
pressure plug is installed with the flat side up. Install
the throttle modulator plug sleeve and throttle modu-
lator plug. Install the cover plate. Hold the cover
plate down against the lower body, until the cover
plate screws are tight.
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Fig. 7A-27—Control Valve Bedy Assembly Procedure—{460C-4427)
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Fig. 7A-28—Conirol Valve Body Assembly Procedure—{60C-4428)
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10, Install the 1-2 shift valve inner spring and the
throttle pressure reducing valve.

11. Install the orifice control valve plug, orifice comtrol
valve and spring. Install the cover plate for the
throttle reducing valve and orifice control valve.
Torque the screws to 20-30 Ibs. in

12, In the lower body, install the 1-2 shift valve governor
plug. Install the cover plate, and torque the screws
to 20-30 lbs. in.

13. TInstall the compensator cul-back valve and spring.
Install the cover plate, and torque the attaching
screws to 2030 Ths, in.

14. Install the conlrel pressure regulator valve, spring
seat and spring. Compress the control pressure regu-
lator valve spring and install the spring retainer.

FINION CARRIER DISASSEMBLY

The primary sun gear must be removed from the pinion
carrier to inspect the primary sun gear front thrust bear-
ing anil race, the primary sun pear rear thrust washer,
and the primary sun gear pilol bushing. To remove the
primary sun gear from the pinion carrier, the short
pinions must be removed from the pinion earrier housing,

|, Clamp the pinion carrier in a vise fitled with =oft
jaws or wrap the shafl with a clean cloth to prevent
damage.

2. Mark the pinion shafls so that they can be re-
asscmbled in the same locations,

3. Remove the screws thal attach the pinion shaft
retminer ring to the pinion carrier. Turn the retainer
counterclockwise until the shafts are unlocked.

4, With the tool shown in figure 7A-29, push a short
pinion shaft out of the carrier until the tool clears
the lop of the gear spacer. Now, slide the short
pinion and its upper and lower thrust washers out

FINION
CARRIER

PIMION
SHAFT

TOOL 77184

Fig. 7A-29—Short Pinion Shoft Removal—(60C-4429)
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the pinion carrier window, Retain the needle bear-
ings and spacer in the short pinion by pushing the
tool out with the removed shaft Remove the gear
spacer.

f. Remove the 2 remaining shorl pinions and spacers,
using the same procedure,

6. Remowve the integral primary sun gear and shaft,
See figure TA-30.

FRIMARY SUN
GEAR SHAFT

THRUST
BEARING
RACE

THRUST
BEARING

Flg. 7A-30-Primary Sun Gear and Shoft Removaol—(50C-4430)

7. With the tool shown in figure TA-31, push a long
pinion shaft out until the tool just clears the pinion
carrier bottom plale. Remove the long pinion gear
with its top and bottom thrust washers out the center
of the pinion carrier. With the pinion shaft, push the
tool outl of the gear. The shaft will hold the needle
bearings, spacer, and thrust washers in position.

B. Hemove the remaining 2 long pinion gears, using the

same procedure.

FINION CARRIER INSPECTION
1. Inspect the pilol journal on the primary sun gear
shaft and the pilot bushing in the output shaft.

. Inspect the primary sun gear rear bronze thrust
washer, Tnspect the primary sun gear front thrust
bearing and bearing race.

3. Imspect the converter-out pressure seal ring groove,

which is machined in the primary sun gear shaft at

3
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PINION SHAFT

TOO0L 77185

Fig. 7A-31—=Long Pinion Shoft Removal—{60C-4431)

the clulch hub spline. Excessive leakage at this ring
will permit converter-out fluid to by-pass the cooling
svatem and return to sump through the clutch and
planetary gears.

Inspect the needle bearing thrust washers. Inspect
the needle bearings for wear and roughness,

o =1 @

o

10.

Inspect the planet carrier for excessive wear al the
thrust washer locations.

Inspect the pinion shafts for wear and roughness.
Inspect all gear teeth for burrs, eracks, and nicks.
Inspect the pinion carrier testh that are engaged by
the parking pawl.

Inspect the governor pressure seal ring grooves in
the output =haft

Inspect the rubber seal at the front of the output
shaft spline for wear or damage.

PINION CARRIER ASSEMBLY
Refer to figure TA-32.

1.

% pa

Place a spacer in a long pinion, then insert the
dummy zhaft i Tool 77185 through the pinion and
SPACPT.

At each end of the gear, add 23 needle bearings.
Place a thrust washer on each end of the gear. Retain
the washer to the gear with vascline.

While holding the long pinion assembly together,
place it in position in the pinion carrier. Insert the
pinion shaft, marked for this location, from the [ront
of the carrier and push out the dummy shaft. Refer
to figure TA-31.

Using the same procedure, install the remaining
long pinions,

Mace the primary sun gear front thrust bearing and
thrusi bearing race on the primary sun gear shaft,
Place the bronze thrusl washer on the pilot at the

PINION SHAFT

THRUST
BEARING
RACE

FINION

SEAL RING

FEIMARY SUN
GEAR SHAFT

THRUST BEARING

SHAFT RETAIMER WASHEN

PINIONM SHAFT -"

MEEDLE BEARING

WASHEN

SFALCER

MNEEDLE BEARINGS (58)

QUTPUT SHAFT AND

ITHRUST PINIOMN CARRIER

WASHER

MEEDLE
BEARIMNG
SPACER

@“_"_:L/wnsniﬂ

;E x
=\ENEEDLE BEARINGS {l&.’!

LOMG PINION

Fig. 7A-32—Pinion Corrier and Primary Sun Geor Shaft—(50C-4432)
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rear of the primary sun gear. Hold the washer in

place with vaseline, Make sure the concave side of

this dished washer is toward the rear of the trans-

mission.

Place the primary sun gear shaft in the pinion ear-

rier. Refer to figure 7TA-30.

8. Place a gpacer in a short pinion, then insert Tool

77184 through the gear and needle bearing spacer.

Install 29 needle bearings and a thrust washer at

ecach end of the gear. Hold the washers in place with

vaseline,

Poeition a short pinion spacer in the pinion carrier,

To maintain pinion carrier balance, the short pinion

spacers must be of the same material. Hold the

gpacer in place with the long pinion dummy shaft

i Toal 77185 inserted through the rear of the carrier.

10, TPosition the short pinion, bearing, and dummy shaft
assembly in the carrier. Insert the pinion shaft,
marked for this location, from the front of the carrier
and push out the dummy shafts.

11, Install the remaining 2 short pinions, using the same
procedure.

12, Install the pinion shaft retainer. Install the retainer
to pinion carrier screws and forque them to 20-30
Ihs. in.

|

€T

Transmission Cose ond Linkoge Repair
REVERSE SERVO

1. Bemove the lock nut. adjusting nut. and the rod seat
(half-ball} from the reverse servo rod,

2. Remove the sirul between the apply lever and band.
Turn the band to unhook it from its anchor and re-
move the band.

3. Remove lwo opposing attaching bolts from the re-
VETHE BECVO COVET,

4. Temporarily install two 5/16" 18 x 2" bolts and

nuts, Bottom the long holts in the case. Tighten the

nuts down against the cover, then remove the remain-
ing short balts.

Alternately loosen the nuts on the long bolts one

turn at a lime until the spring tension is relieved.

Remove the bolts, cover, piston return spring. and

the piston rod.

6. Apply air pressure at the reverse scrvo apply pas-
sage in the case (figure 7A-33) and foree the reverse
servo piston out of the case.

7. Hemove the servo piston outer seal. The servo piston
guide may be removed from the piston by removing
the lock ring on the piston guide.

8. Inspect the servo piston and piston bore for wear
and roughness.

9, Install a new scal on the servo piston. Install the
piston in the case, Tnsert the piston rod through the
servo and into the case.

10. Place a new seal on the servo cover,

11. Place the return spring against the piston, then place

the cover against the spring and install the two long
bolts and nuts. Bottom the long bolts in the case.

il

146
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Fig. 7A-33—Transmission Cose Fluid Possages—(60C-4433)

12. Alternately tighten the nuts to compress the return
spring unlil the two regular cover bolts can be
started.

13. Remove the long bolts and nuts, then start the two
remaining short bolts,

14. Tighten the four bolts alternately and evenly until
the cover is seated. Tighten the bolts fo 12-15 lbs. ft.

LOW SERVO

1. Bemove two opposing allaching bolts from the low
SETVO COVET,

2. Install two 5/16" — 18 x 2" bolts and nuts. Bottom
the long bolts in the case. Tighten the nuts down
against the cover, then remove the remaining cover
bolis,

3. Alternately looscn the nuts on the long bolis one
turn at a time until the spring tension is relieved.
See figure TA-34. Remove the long bolts, cover, and
cover seal.

Fig, 7A-34—Removing Low Serve Cover—{60C-4434)
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4 Remove Lhe servo piston and piston return spring | maNUAL SHIFT LEVER AND SHAFT
from the case.
5. lnspect the servo piston and piston bore for excessive O-RING

wear and roughness.

6. Install a new seal on the low servo piston. Install a
new seal on the serva cover.

Place the piston return spring, piston, and cover in
position in the case. The pision ball check valve
{figure TA-15) must be at the top when the trans-
mission is in mormal running position. Install the
two long bolts and nuts through opposing holes in
the servn cover,

RETURMN
SPRING

FISTOMN

PISTON
SEAL

COVER

o V.
\-\ ‘jﬁ.ﬁ.l

STEEL
BALL

COVER

Fig. 7A-35—-Low Servo Assembly—{50C-4435)

A Alternately tighten the nuts on the long bolts one
lum at a time until the regular eover bolts can be
started.

9. Remove the two long bolts and nuts and start the
iwo remaining short bolts. Tighten all bolts alter-
nately and evenly until the cover is seated. Torque
all bolts to 12-15 Ths, ft.

THROTTLE LINKAGE

1. Hemove the nut and lockwasher from the outer
throttle lever shaft. Refer to fisure 7A-368, Remove
the lever from the shaft.

2. Hemove the shaft and inner throttle lever from the
case. Then remove the ronical spring.

3. Remove the O-ring from the counterbore at the vuter
end of the throttle lever shaft hole. Install a new
O-ring.

4. Place the conical spring on the throille lever shaft
with the large end of the spring against the inner
throtile lever.

5. Imsert the throttle lever shaft into the case, Llnstall
the outer lever on the shaft, then install the lock-
washer and nul, Torgue the nut to 17-20 Ihs. ft.

THROTTLE LEVER
(OUTER|

SHAFT AND INMER
THROTTLE LEVER

Wy
CONICAL .
SPRING ]
. é -

iy
D-RING PAWL PIN
' PAWL RETURN :
EXPANSION SPRING .
PLUG  DETENT PLUNGER
AND SPRING 1
PAWL ENGAGING SPRING AND LEVER
PARKING
DETENT LEVER g PAWL

Fig. 7A-36—Throttle and Manual Linkoge—{60C-4434)

MANUAL LINKAGE DISASSEMBLY

1. Remove the nut and lockwasher from the manual
lever shaft. Refer to figure TA-36.

2. Remove the manual detent lever, detent plunger and
gpring, and the parking pawl engaging lever to detent
lever spring.

3. Remove the parking pawl cngaging lever, Remove
the manual lever shaft from the case. Remove the
()-ring at the outer shaft hole counterbore,

4. Release the purking pawl return spring temsion.
Slide the parking pawl pin out of the front of the
case. Remove the parking pawl and pawl spring.

MANUAL LINKAGE ASSEMBLY

1. Place a new O-ring in the manual lever shafll hole
counterbore. Install the manual lever and shaft in
the casze.

Ploce the parking pawl engaging lever on the shaft.

Refer to figure 7TA-36.

3. Place the detent spring and plunger in the ease, then
install the detent lever on the shaft. Install the lock-
washer and nut on the shaft. Torque the nut to 17-20
Ths. ft.

4, Compress the pawl engaging lever to detent lever
spring and install it between the levers.

6 Place the parking pawl and spring in position in the
case, then insert the pawl pin. Hook the spring to
the pawl.

b3

REVERSE BAND APPLY LINKAGE

1. Drill a 5/16-inch hole through the expansion plug
at the back of the reverse band apply lever pin. Refer
to fipure TA-37.

2, Thread a 14—20 bolt (through the drilled hole) into
the apply lever pin and pull out the pin and plug.
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Fig. 7A-37—Reverse Serve Piston and
Band Apply Linkage—{60C-4437)

3. Remove the apply lever and anchor from Lhe case.

4. To assemble the reverse band apply linkage, place
the lever and anchor in position, insert the pin, and
install a now cxpansion plug,

Thread Repair

Figure TA-38 shows the procedure [or repairing dam-
aged threads. The repair svstem shown has been de
veloped by the Heli-Codl Corporation of Danbury, Con-
necticut.

Thread service kits mayv he purchased from lacal joh-
bers or the Heli-Coil Corporation.

Dirill out the damaged threads, using the same drill
size as the thread 0.D. For example, use a 5/16-inch
drill for a 5/16—18 thread.

Select the praper special lap and tap the drilled hole,
The tap 15 marked for the size of the thread heing
repaired. Thus, the special tap marked 5/16—18 will
not cut the same thread as a standard 5/16 18 tap.
It does cut a thread large enough to accommaodate
the insert, and after the inserl is installed the origi-
nal thread size (5/16 18) iz restored.

Select the proper coil ingerting tonl. These tools are
marked with the thread size being repaired. Place
the insert on the tool (figure TA-38) and adjust the
gleeve to the length of the insert heing used,

Press the insert against the [ace of the lapped hole.
Turn the tool clockwize and wind the insert into
the hale until the insert is 14 turn helow the face.

Working through the insert, bend the insert tang
straight up and down until it breaks off at the notch,
Refer o figure TA-38.

Tf the inserts are not properly installed, they can be
removed with the extractor tool. Place the extractor
tool in the insert so that the blade rests against the
top ondl 14 to g turn away from the end of the coil
Tap the tool sharply with a hammer so that the
blade cuts into the nsert. Exert downward pressure
on the tool and turn it counterclockwise until the
insert is removed,

DRILL OUT OLD THREAD USING SAME DRILL SIZE AS
THREAD O.0, (IN THIS CASE, 5/1& INCH)

TAP WITH SPECIAL
TAF (HELI-COIL 5/1&)

Fig. 7A-38—Thread Repair Procedure—(60C-4438)
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INSTALLATION OF SUB-ASSEMBLIES

Transmission Case

1.

2

(=]

Install the rear oil pump in the case. Install but do
not tighten the pump atlaching bolts,

Pluce the reverse band in the ecase, The band end
having a guide pin for the strut goes toward the
apply lever strui. Make sure the anchor end of the
band engages the band anchor. Compress the band
and install the strut between the band apply lever
and the band.

Position the reverse servo apply rod in the hand
apply lever, Start the rod seat | half-balli | adjusting
nutl, and locknut on the apply rod,

Place the reverse ring gear rear thrust washer on the
rear pump extension at the rear of the case,

Install the reverse ring gear on the rear pump ox-
tenainn

Gear Train

1.

]

e

-

b,

Place the reverse ring gear front thrusi washer on
the output shaft and against the Range at the pinion
CArTier.

Install the governor pressure geal rings on the output
shaft. The ring gaps should be at the top as the
outpul shaft 1= mstalled.

Turn the rotor in the rear oil pump with Tool 77717
until the drive flat is horizontal and toward the
boltom (il pan side) of the case.

Position the vutput shaft guide sleeve, Tool 77717,
on the output =shaft. Align the flats on the tool with
the il pump drive flats on the output shaft.

Align one of the flats on the oulpul shaft with the

flal in the rear pump rotor and install the gear Lrain

5 ....... L .‘- .A -

,%.w,

G.__. ~ Y

'

Flg. 7A-39—Pinion Carrier and Output Shaoft
Installation—(&40C-4439)

10,

11.

12,

13.
14.

15.

and output shaft in the case, See figure TA-39, Mesh
the pinion carrier gears with the internal gear and
bottom the complete assembly in the case. Remove
the guide sleeve from the output shaft

Tighilen the rear pump altaching bolts. As the bolts
are tightened, turn the output shaft {o check the
pump for free rotation. Tighten the bolts to 12-15
Ihs, ft,

Install the low band, inserting it through the front
of the transmission case. The end of the band having
a guide pin for the strul gocs o the adjusting serew
side. Install the band struts.

Install the clutch in the case and on the primary sun
gear { turbine shaft). Mesh the forward sun gear with
the short pinion and then bottom the forward eun
gear on the primary sun gear frond thrust bearing
and race.

Install the converter-out pressure seal ring on e
primary sun gear shaft. This ring groove is in the
clutch hub spline.

Using the end play reading which was taken during
disassembly, select the proper selective thrust washer
e be installed on the stator support shafi. Refer to
figure TA-18. Selective thrust washers are available
in thicknesses of 0,068, 0.075, 0,084 and 0.093 inch.
Install the clutch apply pressure seal rings on the
gtator support shaft

Place a new gaskel on the front pump housing, then
inatall the pump in the case. Torque the bolts to
18-22 lbs. ft.

Install the governor on the output shaft.

Place a new gasket on the lransmis=ion case, and
install the cxtonsion housing and the engine rear
support. Torque the housing to case bolts to 28-38
The. ft,

Install the extension housing seal replacer tool in
the extension housing to align the output shaft
Check the gear train end play, using the procedure
described under TRANSMISSION END FPLAY
CHECK in this section of the manual.

If the end play is not within 0.020-0.039 inch, change
the selective washer to bring the end play within
these limits.

Bond Adjustments
LOW BAND

. Adjust the low band, using the special tool shown

in fipure TA-40.

Tighten the adjusting screw until the tool handle
“breaks” over center.

Back off the adjusting screw exactly two turns. Hold
the adjusting screw stationary and tighten the lock
nut to 3540 lbs. ft

REVERSE BAND

Adjust the reverse band, using the special tools
shown in figure TA-41.
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TOOL 7345

2. Insert the spacer, Tool 7355-A, between the adjust-
ing nut and the piston rod to actuating lever scat.

3. Tighten the adjusting nul with Tool 7355-B until
the tool handle “breaks" over center,

4. Back off the adjusting nut exactly two turns and
remove the spacer tool. Hold the adjusting nut sta-
tinnary and tighlen the lecknut to 15-12 Ths, ft.

Control Valve Body and Oil Pan

1, Position the control valve body on the case. Be sure
the inner throttle lever is between its stop om the

Fig. 7A-41—Adjusting Reverse Bond—{60C-4441}
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upper body and the downshift valve. Connect the
detent plate link to the manual valve.

2. Inmstall the control valve body to case bolis (figure
TA-Th and torgue them to 8-10 lhs ft

3. Install the oil screen and screen clip.

4, Place a new gasket on the transmission case and
install the cil pan. Torgue the pan bolts to 10-13
Tha, ft.

5. Connect the by-pass tube to case (if so equipped).

6. Install the vent tube.

CONVERTER CHECKS AND CLEANING

The torque converter is permanently enclosed in a
welded steel housing and cannol he disassembled for
servicing.

Special tools (fizure TA-42) must be used to check
the condition of the converter. These special tools are
wsed to check the turbine and stator end play and the
operation of the one-way stator cluteh.

Turbine and Stator End Play Chack

1. Tnsert the tool into the converter pump drive hub
until it bottoms.

2. Install the tool support cap over the converter pump
drive hub.

3. Expand the lower end of the tool in the turbine
spline by tightening the adjusting nut. Tighten the
adjusting nul until the tool is securcly locked to the
turbine spline.

4. Attach a dial indicator to the tool. See figure TA-43.
Position the indicator button on the support cap and
set the dial face at 0 (zero).

5. Lift the tool upward as far as it will go and note
the indicator reading. The indicator reading is the
total end play which the turbine and stator share.

DIAL TOOL 7937-8

INDICATORE

R

Fig. 7TA-42=Converter Checking Tools—(40C-8442)
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Fig. 7A-43—Turbine and Stotor End Play Check—(60C-4443)

1f the total end play exceeds 0,060 inch. replace the
converter

Stator One-Way Clutch Check

1. Install Tool T937-B, with the lock pin inserled into
an oil groove of Lthe stator thrust washer to lock the
stator to the turbine hub, See figure TA-44

improperly installed and lhe converter must be re-
placed,

Apply 10 lbs. ft. torgue on the tool in a counter-
clockwise direction, The clutch should lock and hold
the 10 lbe. fL. pull. Trv the cluich for lockup and
hold in al least five differeni positions around the
converter.

Il the clutch fails to lockup and hold a 10 lbs. ft.
torgue, replace the converter.

Stator to Impeller Interference Chack
Refer to igure TA-45.

Position a stator support shaft on the bench with the
gpline end of the stator shaft pointing up.

Place the front pump rotor over the stator shaft with
the flat side of the rotor down

Place the converter over the stator supporl shaft so
that the frontl pump driving lugs are in normal (run-
ning) engagement with the pump rotor. The con-
verter pump driving hub will bottom on the rotor,

E - 4 ) I S

Fig. TA-44—Checking Stator One-Way Clutch—(&60C-4444)

2, Use a torgue wrench to rotate the tool in a clockwise

direction. The ool should rotate freely. If the tool 1.
cannot be rotated, the one-way clutch is hinding or 2

Fig.

TA-45—Stator to Impeller Interference Check—(60C-4445)

While holding the stator shafl stationary, try to rotate
the converter counterclockwise, The converter should
rotate freely without any signg of interference or
seraping within the converter assembly,

If there i= an indication of scraping, the trailing
edges of the stator blades may be inlerfering with the
leading edges of the impeller blades. In such cases,
replace the converler.

Stator to Turbine Interference Check
Refer to figure TA-46.

PMosition the converler, front =ide down, on the bench.
Install the fronl pump assembly (complete) o en-
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gage the mating splines of the stator support and
stator, and pump drive gear lugs.

3. Install the input shaft, engaging the splines with the
turbine hub.

Fig. 7A-46—5tater to Turbine Interference Check—{&0C-4446)

4. While holding the pump stationary, attempt to rotate
the turbine with the input shaft. The iurbine should
rotate freely in both directions without any sizns
of inlerference or scraping noise.

If inlerference exists, the stator fromt thrust washer
may be worn, allowing the stalor Lo hit the turbine.
In such cases, the converter must be replaced.

o

Converter Cleaning

The converter cannol be disassembled for cleaning, Tf
there is resson o believe that the comverler has an
excessive amount of foreign malerial in it, the following
cleaning procedurs should be used.

1. With the converter on the bench, remove hoth drain
plugs and Lilt the converter in all directions to
drain as much fluid as possible.

2. Imstall the drain plugs and fill the converter through
the purmp drive hub with a light-body oil such as
kervsene, or a cleaning solvent suitable for trans-
mission cleaning,

3. Tnstall Tool 7937-B in the converter and expand the
tonl in the {urbine spline. RBotate the lool to circu-
lale the fluid in the converter,

4. Hemove both drain plugs and thoroughly drain the

converter,

5. Repeat the procedure given in steps 2, 3, and 4, as
required, Lo remove cxcessive foreign material.

6. Install the drain plugs.

TROUBLE SHOOTING
Preliminary Checks

When transmission lrouble iz indicated, the following
preliminary checks should be made in the order given.
1. Check the fluid level. Check the fluid for burnt
cluteh plate odor.
2. Check engine idle speed and dashpot adjustments.
3. Check the manual linkage adjustment.
4, Check the throttle linkage for proper adjustment.

Stall Test

When a lransmission stall test is to be made, the fol-
lowing procedure should be observed.

1. Check the engine coolant level and transmission
Muid level.

2. If the engine is cold, run it at 1200 rpm with the
transmission in W until normal engine temperature
1% reached.

4. Attach a tachometer to the engine, and position the
instrument so that it can be read from the driver's
seat.

Apply the service and parking brakes firmly,
Bhift the selector lever to D, L, or R.

Wilh 4 steady pressure, depress the accelerator pedal
to the floor. Hold the pedal at the wide-open throttle
position only long enough for the tachometler read-
ing to stabilize. Five seconds is usually adequate
lime al wide-open throttle to secure an accurate

reading. Between tests, run the engine for at least 2
minutes at 1200 rpm with the transmission in N.
Stall speed limils are 1645 to 1845 rpm—TPBZ (144
o, in ) and 1840 to 2040 rpm—PCF (170 cw. in)

8. If tachometer readings exceed the high limit, or
engine run-away s apparent, rolease the accelerator
pedal immediately to prevent further damage.

Sfall test tachometer readings require carelul interpre-
tation. Thuring a stall test, the engine, the torque com-
verler, and Lhe lransmission bands are all under test at
the zame time.

J N

=1

Stall Test — Transmission Band Check

When the Lransmission iz stall tested in 13 or L, the low
band 1s applicd. When it is stall tested m R, the reverse
band iz applied,

11 the engine runs away on a stall test in D or L, but
15 held within imits in R, the low band is slipping. Tf the
stall test is normal in H, it iz probable that the engine,
torgue converter and control pressure in the transmission
are also normal and that the lrouble is confined to the
low servo and band, In this case, the hand should be
checked for proper adjustment, and the stall test repeated
in D and L. If the band still slips, attach a pressure
gauge and check conirol pressure before inspecling the
servo and band.

If the engine runs away during a stall test in R, but is
held within limits in 1} and L, the reverse band iz slip-
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ping. Because of the time required to adjust the reverse
band, control pressure should be checked before the oil
pan is removed.

The transmission (high) clutch cannot be stall tested
since the clutch applies only at road speeds above 10 mph.

Stall Test — Converter Check

During a normal stall test, the stator one-way clutch
locks the stator against counterclockwise rotation (viewed
from the front of the car). Should the stator clutch fail
to operate properly, the converter will offer much greater
resistance to rotation. If this condition is present in the
converter, maximum engine speed during a stall test will
be about 1200 rpm.

Before changing the converter, the car should be tested
on the road. If the stator clutch fails to lock the stator,
stall test rpm will be low and acceleration up to about
30 mph will be extremely slow. Above 30 mph accelera-
tion will be nearly normal, and operation at steady speed
above 30 mph will be entirely normal.

Remove the converter and check the stator clutch.

Should the opposite condition be present in the con-
verter (the stator clutch does not unlock), stall test rpm
will be normal but maximum speed obtainable on the
road will be about 50 mph.

Control Pressure Check
GENERAL INFORMATION

When the above preliminary checks have not indicated
the cause of the transmission trouble, control pressure
should be checked before the transmission is removed for
inspection.

It is impossible to predict all the kinds of gauge read-
ings which will be encountered and give a step by step
diagnosis procedure for each kind of reading. The follow-
ing information is general and may be helpful when
interpreting gauge readings.

A pressure gauge connection is located in the engine
compartment at the left rear of the engine. Refer to figure
7A-4. A gauge attached here reads the pressure between
the front pump and the front pump check valve. This
pressure is regulated by the control pressure regulator
valve and is transmission control pressure.

As long as the car is not moving or the rear wheels are
not turning, this pressure is supplied by the front pump
only. If the car is driven with the pressure gauge
attached, the gauge reading will suddenly fall off from
about 70 psi to less than 5 psi at about 50 mph.

This sudden pressure drop is entirely normal. It indi-
cates that the rear pump has closed the front pump check
valve and has taken over the complete fluid supply job
in the transmission. A gauge installed at this one loca-
tion, therefore, can check both front and rear pumps. If
this sudden pressure drop does not occur, either the rear
pump or the front pump check valve are not operating
properly.

The chart which follows gives the control pressure

limits. These pressure readings are to be taken with the
rear wheels stopped so that the front pump alone is sup-
plying the pressure. In the interest of safety, the rear
wheels should not be allowed to run while the car is on
stands or a hoist. With the rear wheels running, the trans-
mission may shift and the car may lurch off the stands
or hoist.

Fluid Pressure Limits

Engine Sil;?etfr *Pres. Limits (psi)
Speed Position PBZ | PCF
Idle All 40-48 46-56
1200 rpm D 53-57 77-84

Stall D, L, and R 135-155 1 170-192

“Fluid must be at normal operating temperature.

CONTROL PRESSURE RISE

The foregoing Fluid Pressure Limit chart shows the
control pressure ranges at various engine speeds and
selector lever positions.

If the pressures from idle do not rise as shown, there
are four probable causes, throttle linkage, throttle and
compensator pressures, pump capacity, and excessive
leakage. Before the control valve body or transmission is
removed for inspection, the following checks should be
made.

1. Check the pressure rise in D, L, and R. If the pres-
sure rise is normal in any one position, the throttle
linkage, throttle and compensator pressures, and
pump capacity are probably normal. The probable
causes of the no pressure rise is leakage in the hy-
draulic system ahead of the manual valve.

2. To check the operation of the throttle linkage, the
following procedure is suggested. Disconnect the
throttle control rod clevis from the accelerator shaft
and lever. Place the selector lever in the P position.

Adjust engine speed to 1000 rpm. Pull upward on the
throttle control rod and observe the pressure gauge. Con-
trol pressure should rise to the stall pressure range. If it
rises to this range, pump capacity, main system leakage,
throttle and compensator pressures, and the throttle link-
age are normal. The trouble is probably due to leakage
in the low servo apply line.

If the pressure does not rise as the throttle control
rod is pulled upward, make the following checks on the
transmission throttle linkage. Raise and lower the throttle
control rod and feel for compression on the throttle
valve spring as the rod moves upward. Check for loose
throttle levers on the shaft by pulling the rod upward
firmly against the stop inside the transmission.

Performance Checks

Performance checks should be made only after all pre-
liminary checks have been completed and the trouble

153



7-28

TRANSMISSIONS AND CLUTCH (Comet Drive Transmission)

has not been found. If an unsatisfactory operating con-
dition is found during these checks, stop the checks and
proceed to final diagnosis and correction of the trouble.

GOVERNOR PRESSURE CHECK

The chart which follows shows average control pressure
gauge readings at full throttle from zero to 30 mph.
Normal readings up to 30 mph indicate that governor
pressure in the transmission is normal, and that it is
getting to the compensator valve.

The chart indicates the rate at which control pressure
decreases with road speed when governor pressure and
transmission operation are normal.

Control Pressure Variation With Road Speed

Average Control
Throttle— Pressure (psi)
Wide Open 10 15 30
mph mph mph
PBZ Trans. 110 80 75
PCF Trans. 150 120 75

To read control pressure on the road, the following
procedure is suggested.

1. Attach the pressure gauge and adapter, Tools
77820-B and 77820-C, to the pressure tube fitting at
the left rear of the engine. The hose must be long
enough so that the gauge can be brought inside the
car.

2. Check the gauge reading at stall. It should be within
the limits shown in the preceding pressure limit
chart.

3. Check control pressure on the road at full throttle,
at three intervals. This can be done by applying
the service brakes and at the same time depressing
the accelerator pedal to its wide-open position. In
D and at less than 10 mph, apply the service brakes
and depress the accelerator pedal to its wide-open
position. Apply the service brakes to the point that
exactly 10 mph is indicated. Hold road speed at
10 mph until a stabilized gauge reading can be
taken. Drive the car in a normal manner for several
minutes to cool the engine, transmission, and brakes.
Now, apply the service brakes and depress the
accelerator pedal to its wide-open position. Hold
road speed at exactly 15 mph (still at wide-open
throttle), until an accurate gauge reading can be
taken. Again, drive the car in a normal manner for
several minutes, and then take a reading at full-
throttle at 30 mph.

If the gauge readings do not drop with road speed,
the governor or the compensator valve may not be
operating properly. If, however, the readings were
normal (car standing) at idle, and stall, the compen-
sator valve is almost certainly operating properly;
the reason that readings do not drop is that there is
no governor pressure at the compensator valve.
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NO DRIVE IN ANY RANGE

In trouble shooting a no-drive condition, it must be
determined whether the engine is running under load, or
is running without load. If the engine is running under
load, the transmission is actually locked up, and the con-
verter turbine is at stall. If the engine is running without
load, the converter or transmission is actually in neutral.

To determine whether the converter or transmission
is causing the no-drive (neutral) condition, follow this
procedure.

1. With the engine stopped, torque the low band adjust-
ing screw to 25 lbs. ft. and leave it at this torque.
This puts the transmission in gear, and by-passes the
hydraulic control system as far as first gear engage-
ment is concerned.

2. Apply the parking and service brakes (the transmis-
sion is now actually in first gear), and start the
engine.

3. Release the brakes and slowly advance the throttle.
If the car now appears to have a normal drive in first
gear, the torque converter is probably okay, and the
trouble is in the transmission. The car should not
be driven, even short distances, under this condi-
tion, since there may be no fluid flow in the lubrica-
tion system.

4. To find the transmission trouble, refer to the DIAG-
NOSIS GUIDE.

AIR PRESSURE CHECKS

A NO DRIVE condition can exist, even with correct
transmission fluid pressure, because of inoperative bands
or clutch. The inoperative units can be located through
a series of checks by substituting air pressure for the
fluid pressure to determine the location of the mal-
function.

When the selector lever is at D or L, a NO DRIVE con-
dition may be caused by an inoperative low band. A NO
DRIVE condition in R may be caused by an inoperative
reverse band. Failure to shift into high may be caused
by excessive leakage in the clutch apply and low band
release circuit.

Figure 7A-33 shows the case passages which lead to
the clutch and servos.

SHIFT POINT CHECK

Shift points and low gear operation should be checked
against the speeds given in the chart which follows.

Comet Drive Shift Points—Approximate
Automatic Shift Speeds (mph)
Selector Lever at D

1-2 1-2 2-1 2-1
Minimum Thru Thru Closed
Throttle Detent Detent Throttle
10-15 40-50 40-50 5-15
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TROUBLE SHOOTING

The diagnosis guide lists the most common trouble
symptoms that may be found in the transmission, and
gives the items that should be checked to find the cause
of the trouble.

The items to check for each trouble symptom are ar-
ranged in a logical sequence which should be followed
for quickest results. The letter symbols for each item are
explained in the key to the diagnosis guide.

Diagnosis Guide

Operating Conditions Components to Check

1. Harsh initial engagements in “D,” “L”,
and “R?,

o o DB
Slips or chatters in “D” or “L”. C,A,B,Y,E,F . HO,S

2.
3. Slips or chatters in “R” C,ABY.E,GH,PS
4. Creeps excessively in “D” . ... D
5. Slips during 1-2 upshift ABEFHQ,J
6. Momentary lockup during 1-2 upshift ABEF,Q
7. Severe 2-1 downshift on coast DBHEF,J
8. No 1-2 upshift in “D” A,CJHEQQ2N
9. Delayed 1-2 upshift B,J EHQ1
10. Slips continuously after 1-2 ghift AB.EQH,R,
11. No. 2-1 forced downshift (kickdown) B,H
12. No. 2-1 downshift on coast . HJ
13. Oil forced out filler tube or vent AWX
14. Transmission overheats AEUT M1
15. Acceleration normal—maximum speed
approximately 45 M.P.H. . T
16. Acceleration very poor—operation above 30
M.P.H. at steady throttle normal T
17. Engine does not start with push A,CHN,K,Q1,0
18. Park lock does not hold or binds . - CZ
19. Delayed initial engagement A M2TI1

Key to Diagnosis Guide

A—Fluid level.

B—Throttle linkage.

C—Manual linkage.

D—Engine idle speed.

E—Control pressure out of specifications.
F—Low band adjustment.

G—Reverse band adjustment.

H-—Main control valve malfunction or leakage.
J—Governor.

K—Low servo inoperative.

L—Reverse servo inoperative.

M-—Front pump inoperative.

M1—Front pump check valve springs reversed.
M2—Front pump check valve leaking.
N—Rear pump inoperative.

O-—Leakage in low servo apply circuit.
P—Leakage in reverse servo apply circuit.
Q—Leakage in clutch apply or low servo release circuit.
Q1—Low servo piston and/or check valve sticking.
Q2—Clutch piston check ball not seating.
R—Clutch inoperative.

S—Planetary gears.

T—-Converter one-way clutch.

T1—Converter return oil ring leaking.

U—Cooler plugged or restricted.

W-—Aerated fluid (pumps sucking air).
X-—Transmission external vent plugged.
Y-—Engine—transmission mounts.

Z—Parking linkage.

SPECIFICATIONS
COMET DRIVE TRANSMISSION

Single Stage, 3 Element Torque Converter
with 2 Speed Planetary Gear Train

Type

RATIOS AND STALL SPEED

Gear Ratios Stall Rati Stall Speed
Low | Direct| Reverse ato PBZ PCF
1.75:1| 1.00:1{ 1.50:1 24:1 1645-1845[1840-204

SHIFT POINTS

Approximate Automatic Shift Speeds (mph)
Selector Lever at D

1-2 1-2 2-1 2-1
Minimum Thru Thru Closed
Throttle Detent Detent Throttle
10-15 40-50 40-50 5-15

CONTROL PRESSURE LIMITS

Selector Qauge
Engine Speed Lever Reading (psi)
Position PRZ PCF
Idle R,N,Dand L 40-48 46-56
1200 rpm D 53-57 77-84
Stall R,Dand L 135-155 | 170-192

CONTROL PRESSURE VARIATION —
WITH ROAD SPEED

Average Control
Throttle— Pressure (psi)
Wide Open
10 mph 15 mph 30 mph
PBZ Trans. 110 80 75
PCF Trans. 150 120 75
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CHECKS AND ADJUSTMENTS

Operation Specification

0.020-0.039 inch
Selective Thrust Washers
Available:
0.068 inch, 0.075 inch
0.084 inch, 0.093 inch

Transmission End Play
Check

Turbine and Stator End
Play Check

0.060 inch (maximum)

Low Band Adjustment Adjust screw to 10 lbs. ft.
torque, and back off two
full turns. Lock nut to

35-40 lbs. ft.

Reverse Band
Adjustment

Adjust screw to 45-50 lbs.
in. torque, and back off

two turns. Lock jam nut
to 15-18 lbs. ft.

Oil Pressure Tube to Case Connector ..9-12
Pinion Carrier Gear Shaft Retainer Screws . 20-30 Lbs. In.
Rear Pump Cover Screws . . 50-60 Lbs. In.
Rear Pump to Case Bolts 12-15
Reverse Band Adjusting Nut Locknut 15-18
Reverse Servo Cover to Case Bolts oo 1215
Stator Support to Front Pump Housing Bolts .. 12-17
Throttle Lever (Outer) Shaft to Case Nut . 17-20

SPECIAL TOOLS

Accelerator Pedal 4 inches above floor mat

Height Adjustment

Anti-Stall Dashpot
Clearance

0.130-0.150 inch

TORQUE VALUES

NOTE: All specifications are given in pounds-feet un-
less otherwise noted.

By-Pass Tube Fittings 9-12
Case Gauge Hole Plugs 10-15
Control Assembly to Case Bolts 8-10
Control Assembly Stop Plate and

End Plate Screws 20-30 Lbs. In.
Control Upper Body to Lower Body Bolts 6-7
Control Upper Body to Lower

Body Screws 20-30 Lbs. In.
Converter Drain Plugs 20-28
Converter to Flywheel Nuts 23-28
Engine Rear Support to Cross Member Nuts 13-20
Extension Housing to Case Bolts 28-38
Front Pump to Case Bolts 18-22
Governor Cover Plate Screws 20-30 Lbs. In.
Low Band Adjusting Screw Locknut 35-40
Low Servo Cover to Case Bolts 12-15
Low Servo Mfg. Hole Plugs 10-15
Manual Lever Shaft to Case Nut 17-20
Oil Pan to Case Bolts 10-13
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TOOL NO. DESCRIPTION

1175-AE Oil and Grease Seal Remover (Universal
Use)

7000-AF Extension Housing Bushing Remover

7000-DE Air Nozzle and Rubber Tip

7000-DG | Transmission Holding Stand

7064 Snap Ring Pliers

7345 Front Band Adjustment Wrench

7355-A Rear Band Adjustment Spacer

7355-B Rear Band Adjustment Wrench

7657-AC Extension Housing Seal Replacer

7657-G Extension Housing Bushing Replacer

7937-B Thrust Washer and Clutch Checking Tool

33621 Snap Ring Pliers

77184 Planet Pinion Pilot Pin—Short

77185 Planet Pinion Pilot Pin—Long

77515-A Clutch Compressor

77717 Output Shaft Assembly Sleeve

77820-B Pressure Test Gauge Assembly

77820-C Pressure Test Adapter

77837-A Front Pump Seal Replacer
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7B — STANDARD TRANSMISSION

DESCRIPTION

T'he standard transmission | figure TB-1) has three for-
ward speeds and one reverse speed. All gears in the trans
mission are helical with the main drive gear and the
intermediate gear in eonstant mesh with countershaft
gears. The constant mesh second (intermediate) and
third  high gears sre engaged by a synchronizer which
redices the possibility of gear elashing, The shifll forks
are operated by eam and shaft assemblics which pass
through, and sre supported by, the tranemission ease,

The main drive gear |input shaft) is supported by a
ball bearing which is pressed onio the shaft and is car-
ricd in a bore at the front of the transmission case

The forward end of the output shaft i= supported
by needle bearings installed in the main drive gear. A hall
bearing supports the output shaft al the rear of the truns-
migsion case. A bushing supports the output shaft at
the rear of the lransmission extension housing,

PERIODIC MAINTENAMNCE

To maintain proper performance, it is recommended
thut the following service items be performed:

Gear Shift Linkage Lubrication—1000 Mile Intervals

Lubricate gear shift linkage points | except those with
rubber bushings! with S AF. 10W engine oil.

Lubricant Level Check—4000 Mile Intervals

The lubricant level should be maintained al the bottom
of the filler hale. 1f necessary, add S A E. 80 multi-purpose
gear lubricant.

ON THE CAR ADJUSTMENTS
Gear 5hift Linkage

IT the transmission shifts hard, or if it will nol engage,
the gear shift levers muy need adjustment at the cross-
over. Move the gear shift lever through all shift positions
to see that the cross-over operation is smooth. If the
cross-over operalion is not smooth, adjust the gear shifl
leverial,

1. With the selector lever in neutral, remove the cotter

pins and flat washers from the conmecting rod adjust-
ment sleeves. and pull the sleeves out of the gear
shift levers.
Loosen the locknul on each sleeve, and then slide the
sleeves up or down on the rods until smooth cross-
over operation results when the slceves are attached
to the levers. Then tighten both locknuts securely,

ba

Fig. TB-1—Standard Tramsmission—(60C-3601)
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3. Position the adjustment sleeves in the gear shift
levers, and install the flat washers and new cotter
pins. Check again for smooth operation.

GEAR SHIFT TUBE REPLACEMENT

Refer to the procedure in Section 5 to remove and
install the steering column tube, including the gear shift
tube.

1. With the steering column tube assembly (including
the gear shift tube) on a bench, slide the gear shift
tube slowly toward the steering wheel end of the
steering column tube, lifting the gear shift levers
and spacer from the steering column tube opening.
Refer to figure 7B-2. Pull the gear shift tube the
remainder of the way out of the column.

GROMMET SECOND AND HIGH

WEATHER SEAL——> . SHIFT LEVER
STEERING COLUMN TUBE INSULATORY
GEAR SHIFT 0
LEVER SOCKET j " et
TURN INDICATOR / , it

SPACER
TUBE INDEXING

SPRING
LOW AND REVERSE
SELECTOR——»T"‘Q SHIFT LEVER
LEVER 2} GEAR SHIFT TUBE

Fig. 7B-2—Steering and Shift Tubes—(60C-3602)

2. After applying a small amount of lubriplate around
the tube indexing spring, slide in the new gear shift
tube as far as the gear shift lever opening in the
steering column tube.

3. Position the second and high gear shift lever, and
slide the tube in just far enough to position the
lever spacer.

4. Holding the widest radius of the spacer between the
thumb and forefinger, position the spacer with the
open side aligned with the detents on the gear shift
tube.

5. Feed the gear shift tube in a little farther and posi-
tion the first and reverse shift lever. Then slide the
tube all the way into the steering column tube.

6. Check the operation of the shifting mechanism to be
be sure that all four shift positions are easily
available.

TRANSMISSION REMOVAL AND INSTALLATION
Removal

1. Raise the car.

2. Disconnect the drive shaft from the rear U-joint
flange and remove the drive shaft. Insert the exten-
sion housing oil seal replacer, Tool 7657-G, into the
opening of the extension housing to prevent the lub-
ricant from leaking out.
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3. Disconnect the speedometer cable from the extension
housing, and disconnect the gear shift rods from
the transmission shift levers.

4. Remove the two rear support bracket insulator nuts
from the underside of the support (cross member).

5. Place a transmission jack under the flywheel housing
and raise the rear of the engine slightly.

6. Remove the transmission mounting bolts.

7. Remove the tool from the extension housing and

move the transmission back just far enough to clear
the input shaft. Remove the transmission.

Installation

1. Start the extension housing up and over the rear
support. After moving the transmission back just
far enough to clear the flywheel housing, move it
upward and into position.

2. Move the transmission forward against the flywheel
housing. If the input shaft fails to engage the splines
of the clutch disc, rotate the transmission output
shaft.

3. Install the transmission retaining bolts. Torque the
bolts to 32-36 lbs. ft.

4. Slowly lower the engine, exercising care to prevent
damaging the insulator stud threads as the studs
enter the holes in the cross member.

5. Remove the transmission jack. Install and tighten
the insulator to cross member nuts to 13-20 lbs. ft.

6. Connect and adjust the gear shift rods and the
speedometer cable. Install the drive shaft.

7. Fill the transmission to the level of the filler opening
using S.A.E. 80 multi-purpose gear lubricant.

TRANSMISSION OVERHAUL

Disassembly

Refer to figure 7B-3 for parts identification.

1. Mount the transmission in a holding fixture and
drain the lubricant.

2. Remove the transmission cover and gasket. Remove
the outer shifter levers.

3. Remove the extension housing retaining bolts and
remove the engine rear support bracket and the
extension housing and gasket. To prevent the output
shaft from following the housing (with the resultant
loss of needle bearings), tap the end of the output
shaft with a soft hammer and withdraw the exten-
sion housing.

4. Remove the speedometer drive gear snap ring, using
Tool 7064, drive gear, and drive ball from the output
shaft.

5. Remove the idler and countershaft retainer. If neces-
sary, tap the front ends of both shafts to free the
retainer.

6. Using the tool shown in figure 7B-4, drive the counter-
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TOQL 71 F
COUNTERSHAFT

Fig. 7B-4—Countershaft Removal—{&60C-3404)

ghaft out of the cluster gear and transmission casc
leaving the tonl in the cluster gear. Then ecarsefully
lower the clusier gear assembly (o the bottom of
the casec.

Reomove the input shaft bearing retainer and gasket.
Hemove the oil seal from the retainer. Remove the
input shaft assembly and front synchronizer block-
ing ring from the transmission case, See figure 7B-5,

INPUT SHAFT

Fig. 7B-5—Input Shoft Removal—(60C-3605)

#, Remove the svnchronizer retaining snap ring from
the output shafl. Then, while holding the synchro-

nizer assembly together, pull the outpul shaft out of
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10.

the tranamission case, Lift the synchronizer assem-
bly, intermediate, low and reverse sliding gears out
of the case and remove the two shift forks. For
reference in assembly, mark the end of the synchro-
nizer hub which faces the front of the case.

Using a long, thin brass drift, drive the reverse idler
shaft ouf the rear of transmission case. Lift the
reverse idler gear and cluster gear out of the case.
From the underside of the case, use a 14" %147 pin
punch and sharp, firm hammer blows (do not tap
lightly) to drive oul the tapered pins that hold
the cam and shaft asscmblics in the case. Refer to
figure TH-G.

TAPERED
RETAIMING
PIMS

11.

Fig. 7B-6—Retaining Pin Removal—{&0C-34604)

Uszing a plastic hammer, drive the intermediate and
high cam and shaft toward the outside of the case
and sepurale the balls and spring from the plunger.
Dirive out the cam and shaft assemblies, and remove
the plunger,

Remove the shift lever cam and shaflt oil seals as
shown in figure 7TB 7.

TOOL 7600-E / "\*

oIl SEAL

Fig. 7B-7—Cam and Shoft Oil Seal Remowval—{&0C-3607)
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13. Remove the snap ring securing the inpul shaflt bear-
ing, and press the input shaft out of the bearing and
wil slinger using Tool T025-B,

14. Hemowve the snap ring securing the output shaft
bearing,. Remove the bearing as shown in figure
TB-8.

TOOL 4&621-F
BEARING

Fig. 78-8—Output Shaft Bedring Removal—(60C-3608)

15. Remove the synchronizer blocking rings. inserts, and
insert springs from the synchronizer huh.

16, BHemowe the thrust washers, dummmy shalt, apacer,
flat washers, and needle bearings from the cluster
gedr.,

CLEANING

1. Wash all parls, except the ball bearings, in a suitable
cleaning solvent. Brush or scrape all foreign matter
from the parts. Be careful not to damage any parts
with the scraper. Dry all parts with compressed air,

2. Rotate the hall bearings in a cleaning solvent until
all lubricant iz removed. Hold the bearing assembly
te prevent it from rotating, and dry it with com-
pressed air,

4. Lubricale the bearings with transmission lubricant
and cover with a clean, lint-free cloth until ready
for use,

INSPECTION

1. Heplace a ease having worn or damaged bearing bores
or damaged threads, Tf a crack does not cnter a
bearing bore or mating surface, the crack may be
repaired; otherwise, replace the case.

2. Bemove any burrs from the front and rear mounting
surfaces which could cause transmission misalign-
ment,

4. Inspect all gears for excessive wear or tooth damage.

If either condition is present replace the defective
parts.
4. Tf the bushing in the reverse idler gear i= worn, a
new gear and bushing assembly must be installed.
Inspect all shafts for excessive wear, spline, or tooth
damage. If one of these conditions 1s present, replace
the shafl.
6. Inspect the bearing assemblies for cracked races, and
the balls and rollers for looseness, wear, end play
or other damage. Replace the bearings if these con-
dilions exisl,
Inspect the cluster gear thrust washers for excessive
wear and replace them il necessary.,

8. If the transmizsion jumpe out of low gear, check the
fit of the low and reverse shiding gear on the splines
of the output shaft. Replace the gear or output shaft
if thers 1z excesgive wear.

9. Inspect the extension housing oil seal and bushing.
If replacement i=s required, temporarily attach the
extension housing to the case and proceed with the
tollowing steps.

10, Remove the extension housing seal as shown in
figure TH-8.

on

TOOL T175-AE

EXTEMSION HOUSING SEAL

Fig., 7B-9—Removing Extension Housing Seal—{60C-4412)

EXTEMESION HOUSING

TOCL 7000-AF

Fig. 7B-10—Removing Extension Housing Bushing—{&60C-4413)

11. Remove the extension housing bushing as shown
in figure 7B-10.

12. Install a new exlension housing bushing as shown
in figure 7B-11.
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v " EXTENSION HOUSING
™. TOOL 7657-G

\‘{ITH SLEEVE

--‘-

EXTEMSION HOUSIMNG
BUSHING

Fig. 7B-11—Installing Extension Housing Bushing—(60C-4414)

13. Tnstall a new extension housing scal using the
special tool shown in figure TR-12,

_ . EXTENSION HOUSING

SEAL

EXTEMSION HOUSING
Fig. 7B-12—Installing Extension Housing Seal—{40C-4415)

Assembly

1. Press the input shaft bearing and oil slinger onfo
the input shaft, using the tool shown in figure 7B-13
and install the snap rings on the shaft and bearing,

2, Press the output shaft bearing onto the output shaft
as shown in figure TB-14 and install the snap rings
on the shaft and bearing.

3. Install pew shift lever shaft seals in the case using
oil scal replacer, Tool T3S,

4. Insert the spacer and dummy shafl (Toeol T111-F)
into the cluster gear assembly, Install one flat washer
at each end of the spacer. Apply grease to the
needle bearings and assemble the needle bearings
around the duminy shaft at each end of the gear
Apply a coating of grease to the other two fat
washerzs and the thrust washers and assemble at
each end of the cluster gear. Note the position of
the tangs on the thrust washers. Refer (o ligure 7B-3.
Pozition the gear assemblvy in the bottom of the
transmission case wilh the larger gear toward the
front of the case.

4. Imstall the reverse and low shift lever through the
case opening. Assemble the spacer and spring in the
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Fig. 7B-13—Input Shaft Bearing Installotion—(60C-3609)

plunger. Apply grease to each ball and position in
each end of the plunger. Hold the plunger assembly
in position and install the intermediate and high
shift lever in the case opening, allowing the balls to
register in the lever detents,

6. Align the cam and shafl slots with the openings in
the shaft bosses, and install the retaining pins [rom
the top of the case.

7. Position the reverse idler gear and, from outside the
case, insert the shaft through the case just far
enough to hold the gear.

B, Afler assembling lhe three inserts in the svnchro-

FROMT EMD
OF CUTPUT SHAFT

BEARING

TCoOL 60598

Fig. 7B-14—Qutput Shaft Bearing Installation—(60C-3610}
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nizer hub and securing them with two insert springs,
insert the hub assembly into the synchronizer sleeve.
Install one of the blocking rings in the rear side
of the hub.

9. Using a coating of grease, assemble the needle bear-
ings in the input shaft and install the front syn-
chronizer blocking ring on the input shaft.

10. Install the shift forks in the shift lever shaft assem-
blies, with the large fork in the intermediate and
high shaft assembly.

11. Start the output shaft through the rear opening of
the transmission case. Place the low and reverse
gear on the shaft, followed by the intermediate gear.
Tilt the output shaft just enough to allow the rear
shift fork to engage the groove in the rear of the
sliding gear.

12. Position the synchronizer assembly so that the end
of the hub, previously marked on disassembly, is
toward the front of the case and slide the syn-
chronizer assembly onto the output shaft and engage
the synchronizer sleeve in the intermediate and high
shift fork.

13. Install the synchronizer hub and the snap ring.

14. Install the input shaft and front synchronizer block-
ing ring.

15. Install a new oil seal in the input shaft bearing
retainer using the oil seal replacer, Tool 33565.

16. Place a new gasket on the bearing retainer. Install the
retainer. Be sure the drain groove in the retainer
is in line with the oil hole in the case. Tighten the
retainer bolts to 12-15 1bs. ft.

17. Raise the cluster gear assembly with the alignment
hook, Tool 7113B, and align the dummy shaft with
the countershaft opening. Start the countershaft
into the case, and carefully drive the shaft into posi-
tion. Align the retainer slot in the shaft as the shaft
nears the end of its travel.

18. Align the retainer slot and drive the reverse idler
gear shaft into position. Install the retainer.

19. Install the speedometer drive gear and ball and
secure with the snap ring.

20. Using a new gasket, install the extension housing
and the engine rear support bracket. Tighten the
bolts to 37-42 lbs. ft.

21. Install the shift levers on the lever shafts.

22. Check transmission operation through all shift
positions.

23. Fill the transmission to the proper level and install
the transmission case cover and gasket. The gasket
vent holes must be toward the rear, and the cover
vent hole must be toward the front. Tighten the
cover bolts to 10-13 1bs. ft.

TROUBLE SHOOTING—STANDARD TRANSMISSION

Transmission Noisy

1. Misalignment due to loose mounting bolts.
2. Flywheel housing misalignment.
3. Dirt or metal chips in the lubricant.

4
5

. Insufficient lubricant in the transmission.
. Worn or damaged parts. :

Transmission Shifts Hard

1.

Grs 0N

Clutch linkage out of adjustment.
Binding caused by bent or worn parts.
Improper lubricant in the transmission.
Worn or damaged gear(s).

Worn synchronizer.

Transmission Will Not Engage

1

Tr
1

. Cross-over mechanism worn or out or adjustment.

ansmission Locks Up

. Worn or defective shift mechanism.

Transmission Jumps Out of Gear

v Lo =

Partial gear engagement when shifting.

Worn, bent, or improperly adjusted shift linkage.
Improper flywheel housing alignment.

Loose mounting bolts.

Excessive end play caused by wear in the shift forks,
sliding gear fork grooves, thrust washers, output shaft
or countershaft bearings, or clutch pilot bushing.

6. Binding or excessive clearance between the sliding

Tr

gear and the output shaft.

ansmission Leaks

Overfilled transmission.
Improper lubricant.

. Worn or damaged bearing retainers and gaskets.

1
2.
3. Worn or damaged seals.
4
5

Plugged transmission vent.

SPECIFICATIONS
Type 3 Speed, Selective Sliding Gear
LUBRICANT:
Capacity 214, Pints
Type S.A.E. 80 Multi-Purpose
Gear
CLEARANCES:
Cam Ramp to Interlock
Sleeve-Clearance 0.0017-0.013”
Cluster Gear—End Play 0.00457-0.0185"””
GEAR RATIOS:
Engine Cu. In. Displacement
GEAR
144 170
Low 3.29:1 3.29:1
Second 1.75:1 1.83:1
High 1.00:1 1.00:1
Reverse 4.46:1 4.46:1
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TORQUE VALUES SPECIAL TOOLS
TOOL NO. DESCRIPTION
NOTE: All specifications are given in pounds-feet unless 1175-AE Grease and Oil Seal Remover
otherwise noted. 4621-F Output Shaft Bearing Remover and Input]
Shaft Bearing Replacer
Engine Rear Support Bracket to Support 6059-B Output Shaft Bearing Replacer
Member Nuts = . . . 13-20 7000-AF Extension Housing Bushing Remover
7025-B Input Shaft Bearing Remover
Extension Housing Bolts ... .. ... .. . .. .. . . . 3742 7064 Snap Ring Pliers
7111-F Cluster Gear Roller Retainer Pilot
G Shift L to C d Shaft Locknuts . . .12-15
ear Shi evers to Lam an & crnuts 7113-B Cluster Gear Alignment Hook
Main Drive Gear Bearing Retainer to 7600-E Upper and Lower Worm Bearing Cup
Transmission Case Bolts 12-15 Remover
7657-G Extension Housing Bushing and Seal
Transmission Cover to Case Bolts . 10-13 Replacer
7688 Shift Lever Seal Replacer

Transmission to Flywheel Housing Bolts .. . 32-36 33565 Input Shaft Oil Seal Replacer




7C—CLUTCH

DESCRIPTION

A zingle dry-disc and pressure plate lype clutch is
used. Refer to figure 7C-1. The clutch disc is splined to
the transmission input shaft and the pressure plate and
cover assembly is bolted to the engine flywheel. The
transfer of engine torque to the transmission is accom-
plished by the clulch dise when clamped between the
pressure plate and the flywheel,

ON-THE-CAR CLUTCH PEDAL ADJUSTMENTS
Adjust the eluich pedal whenever the clutch does noi

CLUTCH DI5C PRESSUURE FLATE

RELEASE FINGER

RELEASE
BEARING HUB

FLY WHEEL —

L
TRAMNSMISSION
IMPUT SHAFT

FLYWHEEL HOUSING
RELEASE LEVER

Fig. 7C-1—Clutch—(60C-3201)
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disengage or engnge properly, vor when new clutch parts
are installed. Both the total travel and the free truvel of
the pedal should be adjusted. Improper adjustment of the
clutch pedal is one of the mest frequent causes of clutch
failure and can be a contributing factor in some trans-
mission failures.

1. To check pedal assist spring tension, measure the
distance bhetween the inside vadius of the spring
hook and the front face of the link. Hefer to figure
7(C.2. This distance should be 1-3/16 inch. Turn
the nut on the retainer to obtain proper pedal assist.

9 Meusure the total travel of the pedal. Sec figure TC-3.
If the total travel is nol within 6°-6%57, move the
pedal bumper and bracket (figure 7C-2) up or down
as necessary. Always check and adjust total travel
before checking free travel.

3. To check pedal free travel, depress Lhe pedal slowly
until the relpase fingers contact the release bearing,
and note the reading on the rule. The difference
between this reading and the reading when the pedal
iy relessed is the free travel measurement. If free
travel is not within 7§"-11%", loosen the pedal-to-
equalizer rod nuts (figure 7C-2) and rotate the
equalizer bar as required. Seecurely tighten hoth
equalizer rod nuts.

CLUTCH REPAIRS

Clutch (and Broke) Pedal and/or Shaft Bushing
Replocement

Refor to figure 7C-2,

1. Depress the clutch pedal. Loozen the nut on the
clulch pedal assist spring retainer, and remove the
assist spring,

2. Remove the bumper and bracket.

3. Disconnect the pedal to equalizer rod [rom the pedal.
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* WASHER
&L WASHER (FELT)

EQUALIZER . ibs § BUSHING S}
INNER BALL-”,?%___'-Q'W .

RELEASE ROD s S
rolins S =
l?-.-.E— h 53
o 3 :

iy g 4
EQUALITER B AR ——a
BUSHING

WASHER (FELT)

CLIP
RELEASE BEARING HUB / cppinG WASHER PEDAL SUPFORT
RELEASE LEVER BUSHING
/ BRACKET ;e
ANTILRATTLE T :
/ SPRING 1y i il
_j 5 RELEASE LEVER |, T BUSHING -
"--.. '- i 1
] = 2 ﬂf‘ﬁa—aﬁ
PILOT BUSHING RETRACTING 2
SPRING = “’{ (2P
LINK
E RETAINER

ASSIST SFRING
FED AL

BUMPER AMND BRACKET
FEDAL-TO-EQUALIZER ROD

Fig. 7C-2—Clutch Pedal Mounting and Linkage—(60C-3203)

4. Disconnect the brake master cylinder push rod from
the brake pedal,

3 Remove the retaining clip spring washer and flat
washer from the cluteh pedal pivot shaft, and remaove
the clulch pedal and shaft assembly, brake pedal,
brake pedal return spring, and the pedal shaft
bushings. '

6. Aflter lubricating the bushings, position the bushings.

brake pedal return spring, brake pedal, and clutch

pedal and shaft assembly in the pedal support
bracket. Install the spring washer, flat washer and
pivot shaft retaining clip,

=1

Connect the brake master evlinder push rod to the

brake pedal and adjust brake pedal free travel | Sec-

tion 21,

B Connect the clutch pedal to ecqualizer rod, and
install the bumper and bracket.

9. Install the clutch pedal assist spring, then adjust

the assist spring tension.

11, Adjust clutch pedal travel

Equalizer Bar and Brocket and/or Bushing
Replacement

1. Dizconnect the clutch pedal to cqualizer rod at the
pedal shaft, remove the lower adjustment nut. and
then disconnect the egualizer bar from the rod.

2. Bemove the eqgualizer bar outer brackel attaching

nuts, and remove the bar,
felt washers.

bracket, bushings, and

3. Replace az applicable.

4. Puosition the flat washer, felt washer, and the splil
bushingzs on the inner bhall,

COMPLETELY
DEF‘RESGED

Fig. 7C-3—Checking Clutch Pedal Travel—Typical—(60¢-3203)
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5. Position the felt washer and split bushings on the
equalizer bracket ball, then position the equalizer
bar on the bushings.

6. Position the bracket and equalizer assembly in the
car with the inner end of the bar mating with the
split bushings on the inner ball.

-1

Attach the outer bracket to the body structure.
Align the edge of the bracket parallel to the edge
of the body rail to allow 14 inch side movement of
the equalizer bar. Tighten the bracket bolts to 15-24
lbs. ft.

8. Install the clutch pedal to equalizer rod. Lubricate
the equalizer bar at the grease fitting.

9. Adjust the clutch pedal free travel.

Pressure Plate, Disc, and/or Pilot Bushing
REMOVAL

1. Remove the transmission.

2. Remove the starter motor and dust seal.

3. Unhook the release lever retracting spring. Discon-
nect the pedal to equalizer rod at the equalizer bar.
Refer to figure 7C-2.

4. Remove the release bearing and hub assembly.

Remove the flywheel housing dust cover. Remove
the flywheel housing.

9]

6. Remove the pressure plate assembly and the clutch
disc from the flywheel.

INSPECTION

The release bearing is pre-lubricated and should not be
cleaned in solvent.

1. Wipe all oil and dirt from the bearing. Hold the
inner race stationary and rotate the outer race. If
any bind or noise is noted, press the hub out of the
bearing. Assemble a new bearing on the hub with the
tool shown in figure 7C-4.

CLUTCH RELEASE
BEARING

TOOL
7580-A

RELEASE BEARING
HUB

Fig. 7C-4—Release Bearing Instaliation—(60C-3204)
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2. Inspect the input shaft bearing retainer and the
inside diameter of the release bearing hub for burrs
or scores. Burrs or scores may be removed with fine
emery cloth. Inspect the area where the release
lever contacts the bearing hub for uneven wear.

3. Inspect the surface of the pressure plate for excessive
score marks, burned areas, or ridges. If any of these
conditions are present, replace the pressure plate.
Light scratches, burned areas, or ridging may be re-
moved with fine emery cloth, providing the surface
flatness is maintained.

4. Being careful not to scratch the surface, place the
pressure plate on the floor. Force each finger down,
and then quickly release. If the finger does not have
a rapid return, a binding condition or finger dis-
tortion is indicated and the pressure plate should be
replaced. Wear at the release bearing end of the
fingers should be fairly uniform. If one or two
fingers show a concentrated wear, replace the pres-
sure plate.

5. Replace the clutch disc if it is greasy or oily, and check
for possible sources of the grease or oil. Excessive
transmission lubricant or a plugged transmission
vent can force lubricant along the input shaft and
on to the clutch disc. Excessive lubricant on the pilot
bushing, release bearing, or bearing hub may also
reach the disc during operation.

Inspect the clutch disc for worn and/or loose fac-
ings, loose rivets at the hub, broken springs, rusty
or burred splines, and distortion. If any of these
conditions are present, replace the disc. Loose disc
springs will not affect the efficient, quiet operation
of the clutch disc.

6. Check to be sure the pilot bushing is tight in the
crankshaft. Check for excessive wear and an out-of-
round condition. Replace the bushing if either condi-
tion exists. Use the clutch pilot bearing remover,
Tool 7600-E, to remove the bushing. Drive the new
bushing in until it is flush with the crankshaft flange.

INSTALLATION

1. Wash the flywheel surface with alcohol. Do net use
an oil base commercial cleaner or solvent.

2. Place the clutch disc and the pressure plate and
cover assembly in position on the flywheel. Start
the retaining bolts finger-tight.

3. Align the clutch disc with the pilot bushing, and
then evenly torque the cover bolts to 12-20 lbs. ft.

4. After lightly lubricating the release lever fulcrum
and ends, position the release lever in the flywheel
housing. Crimp the dust seal boot retaining wires
flush against the flywheel housing.

5. Apply a very light film of lubricant on the bearing
retainer journal. Do not lubricate the bearing hub.
Position the release bearing and hub on the release
lever.
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6. Position the flywheel housing and release lever as-
sembly, and install the mounting bolts. Torque the
bolts to 23-28 lbs. ft. Install the dust cover, and
torque the bolts to 12-15 lbs. ft.

7. Connect the release rod and the retracting spring.
Connect the pedal to equalizer rod at the equalizer
bar.

8. Install the starter motor and dust seal.

9. Install the transmission and adjust the clutch pedal
free travel.

TROUBLE SHOOTING
Gear Clash or Poor Release

Insufficient total pedal travel.

. Disc binding on transmission input shaft.

1.

2

3. Excessive disc runout.

4. Flywheel housing or transmission misaligned.
5

Linkage failure.

Clutch Noisy with Engine Stopped

Pressure plate lugs rubbing against cover.
Clutch linkage improperly adjusted.
Assist spring rubbing.

Retracting spring rubbing.

A

Release bearing hub burred and dragging on trans-
mission bearing retainer.

6. Rough release lever fulcrum.

Clutch Pedal Scrapes
1. Release lever cocked.
2. Pedal push rod rubbing on firewall felt and insulator.

3. Pressure plate finger rubbing internally.

Clutch Noisy When Pedal Free Travel
Is Taken Out — Engine Running

1. Release bearing failure due to:
Improper travel adjustment.
Bearing cocked on hub.

2. Release lever out of plane.
3. Flywheel housing misalignment.

4. Excessive crankshaft end play.

Clutch Noisy When Pedal Is Three-Quarters To
Fully Depressed — Engine Running

1. Pressure plate lugs rubbing against window openings
in cover.

2. Release bearing failure.

3. Loose and worn pilot bushing.

4. Flywheel housing misalignment.

Clutch Slips or Chatters

1. Incorrect pedal free travel.
2. Grease or oil on clutch facings from:
Clutch release bearing.
Pilot bushing.
Transmission.
Engine.
Pressure plate fingers binding.
Pressure plate lugs binding on cover.

Pressure plate fingers at uneven height.

S

Loose or deteriorated engine mounts.

Clutch Vibration

Improper or defective clutch disc.
Release bearing cocked on hub.
Release bearing out of plane.
Flywheel housing misalignment.

Pressure plate fingers binding.

SEE I A

Pressure plate fingers at uneven height.

SPECIFICATIONS

Type Dry, Single Plate

Drive Direct to Flywheel

Clutch Pedal:

Free Travel " —114"

Total Travel 6"—614,"

Assist Spring Adjustment

Measurement 1-3/16”
Finger Height Variation (Max.) 0.031"
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TORQUE VALUES

NOTE: All specifications are given in pounds-feet unless
otherwise noted.

Clutch Cover to Flywheel Bolts R .12-20
Clutch Equalizer Bar Underbody Bracket Bolts = 15-24
Flywheel Housing Dust Cover Bolts . . 12-15
Flywheel Housing to Engine Bolts .. .. . .. . 23-28
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SPECIAL TOOLS

TOOL NO. DESCRIPTION
7580-A Clutch Release Bearing Replacer
7600-E Clutch Pilot Bearing Remover




SECTION 8 —FUEL SYSTEM

8A—FUEL TANK, LINES, FILTER AND AIR CLEAMNER
8B—FUEL PUMPS
8C—HOLLEY SINGLE-BARREL CARBURETOR

BA—FUEL TANK, LINES, FILTER AND AIR CLEAMNER

FUEL PUM

SEDIMENT BOWL

UEL TANK

FUEL TAMK LIMNE

LEXIBLE
FUEL LINE

Fig, BA-1—Fuel System Installation—Typicaol—{&1CM-5801)

GENERAL DESCRIPTION OF FUEL SYSTEM

The fuel system consists of the fuel {ank, fuel lines,
fuel pump, disposable-type in-line fuel filter, air cleaner
and carburetor, A typical fuel system installation is shown
in figure 8A-1. The fuel tank capacily 1= 14 gallons.

FUEL TAMNK

Removal

1. Raise the rear of the car.

2, Remove the fuel tank drain plug and drain the fusl
inta a suitable container.

3. Disconnect the fuel gauge sending unit wire at the
sending unit,

4. Loosen the hose clamp, slide the clamp forward and
disconnect the fuel line at the fuel gauge sending unit.

5. I the fuel gauge sending unit is to be removed, turn
the unit retaining ring counterclockwise and remove
the sending unit retaining ring and gasket.

6. Remove Lhe spare tire from the luggage compartment,
Pull the compartment floor mat out of the way for
aceess to the fuel tank,

7. Remove the fuel tank filler neck retaining screws.

8. Loosen the filler neck to tank hose elamps. Remove
the filler neck, mounting gasket, and filler neck to
tank hose,

9. Remaove the fuel tank to luggage compartment floor
pdn retaining screws,

10, Move the fuel tank up and out through the luggage
compartment area.

Installation

1. If the fuel gaupe sending unit was removed, make
sure all the old gasket material has heen removed
from the unit mounting surface on the fuel tank.
Using a new gasket, position the fuel gauge to the
fuel tank and secure with the retaining ring.

2. Make sure all the old sealer was removed from the
fuel tank mounting flange and mounting surface at
the luggage compartment floor pan. Apply caulking
cord to the fuel tank mounting surface at the luggage
compartment floor pan.
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3. Position the [uel tank to the luggage compartment
floor pan and install the reldining =crows,
4. Position the hose und filler neck assembly and gasket
to the body back panel, then position the hose to the
fuel tank neck.
5. Install the filler neck to body back panel retaining
screws and tighten the hose clamps.
6. Position the luggage compartment floor mat and
install the spare tira,

7. Connect the fuel gauge sending unit wire to the send-
ing unit,

& Connect the fuel line at the (uel gauge sending unit
and install the hese clamps. Install the drain plug,

9. Fill the tank and check all conneclions for leaks

10. Lower the car.

FUEL LINES
Inspection

Fuel lines should be inspected occasionally for leaky
fittings, split tubes, crimps or dents. If an unusual amount
of dirt is found in the fuel pump sediment bowl, the fuel
ling should be dizconnected at both ends and hlown clean,
using compressed air. Blow air in from the front te forece
dirt sul.

Removal and Installation

The fuel tank metal line thal runs from the fuel pump
flexible hose to the tank {8 not serviced as an assembly.
It must be made up from 5/16-inch (0.1} line serviced
in 25 foot rolls.

1. Drain the [uel from the tank. Disconnect the foel
line al the flexible hoses al the fuel pump and fuel
tank. Hemove the linge from the holding clips along
the underbody,

2, Cul the new line to approximately the same length as
the original line. Square the ends of the line with a
file. lteam the inside edges of the line with the reamer
blade on the tube cutter. Be sure that the melal chips
are removed from the inside of the tube.

3. Bend the line to conform with the contour of the
ariginal line.

4. Position the line in the underbody clips. Connect the
line to the Mexible hoses. Tnstall the drain plug. Fill
the tank and check the line and connections for
leaks.

FUEL FILTER ASSEMBLY

The disposable-type in-line fuel filter assembly has an
increased life, improved fillering characteristics and mini
mizes the possibility of fuel leaks, The filtering charac-
teristics are improved by increasing filter surface area and
reducing the size of the screening. Leaks are minimized
by a complete unit construction having only one con-
neclion at rach end and no gasket areas,

The fuel filter i= located in the fuel line near the car-
buretor fuel inlet. See figure BA-2,
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FILTER TO
CARBURETOR LINE

FUEL FILTER

Fig. BA.2—Fuel Filter Installation—(&1CM-6802)

Periodic Maintenance

There is no provision for cleaning the fuel filter. The
filter should be changed every 12,000 miles or 1 year,
whichever occurs first,

Removal

1. Remove the rubber hose and clamps from the [uel
line and fuel inlet end of the filter,

2. Repeatl this procedure at the fuel oulet end of the
filter and discard the flter

4. Inspeet the rubber hoseg for excessive wear and re-
place if necessary,

Installation

1. Install the rubber hoscs on the [uel lines

2. Inseri the filter into the ends of each hose and install
the clamps, Make sure the filler and lines are in-
stalled far enough intw the hoses to prevent possible
leakuye,

AIR CLEANER

The engine is equipped with a dry-type air cleaner that
has a replaccable cellulose fiber filtering element. See
figure BA-J, The air from Lthe engine compartment enters
the air cleaner through the opening and passes through a
silencing chamber and then through the filter element,
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After leaving the filter element, the air iz deflected down
into the carburetor. The dust particles are trapped in the
filter element as the air rushes through it

LOCATING TAB

REMOVABLE
ELEMEMNT

COVER GASKET

Fig. BA-3—Air Cleaner—{61CM-6803)

Removal

1. Remove the wing nut refaining the cover on the air
cleaner, then lift the cover off.

2, Lift the clement out of the air cleaner body.

To remove the air cleaner body, loosen the clamp
and lift the air cleaner body off the carburetor.

Cleaning

1. Hold the filter element and strike the scaling surfaces
squarely against a flat surface. Do not tap hard
enough to deform the element. Do not immerse the
clement in a eleaning solvent.

2. When the element i=s cleaned or replaced, clean the
air cleaner body and cover in cleaning solven!, then
wipe it dry.

Installation

The locating notch in the carburetor and the mating

tab in the air cleaner body are designed in a manner
which will assure proper installation positioning of the
air cleaner on the mounting flange of the carburetor. This
15 necessary in order to mainlain proper surrounding
clearances. See fizure 8A-3. It is of utmost importance,
when installing the air cleaner on the carburetor, that
the locating notch and mating tab be engaged. Rolale

WING NUT

Fig. 8A-4—Air Cleaner Installation—{61CM-6804)

the air cleaner assecmbly cither way until engagement is
felt hefore securing the two parts together. It 1= also
important that the air cleaner cover gasket be properly
positioned on the air cleaner lower mounling surface for
proper air cleaner operation. Hefer lo figure 8A-3.

1. Position the air cleaner body on the carburetor. Be
sure the locating notch and the mating tab is en-
gaged., The top cover should be posilioned with the
marking “Frontl” toward the front of the vehicle and
the air horn directed to the left side of the engine,
Tighten the clamp by rotating the evebolt. See figure
BA-4, The evebolt is located directly behind the oil
filler cap when the air cleaner body i= correctly
positioned on the carburetor,

2 Place the filter element in the air cleaner body.

3. Position the cover and install the wing nut.
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FUEL AND VACUUM BOOSTER PUMP Operation of Fuel Section

A combination fuel and vacuum booster pump is stand- A flexible fuel pump diaphragm is operated by a com-
ard on vehicles equipped with vacuum operated wind- bination of rocker arm action and calibrated spring

shield wipers. Booster pump vacuum supplements engine tension.
vacuum to operate the wipers. See figure 8B-1. On the intake stroke, the camshaft eccentric causes the
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TO INTAKE
MANIFOLD

N

4--""""."

o

TO WIPERS

@
= |
—
—
—

TO FUEL
TANK

Fig. BB-1—Fuel ond Vacuum Booster Pump—Typical—(60C-4805)

rocker arm to force the fuel pump diaphrugm wpward
ngainst spring pressure, This action draws fuel from the
sediment bowl through the intake valve into the pump
chamber. At the same time, fuel is drawn [rom the fuel
tank through the fuecl intake line to refill the sediment
bowl. A= the cam continues to rofale, the rocker arm
relieves the pressure on the diaphragm spring, allowing
the spring to force the diaphrugm down. This aclion
causes the pump inlet valve lo close and opens the outlet
valve. The fuel is then foreed through the vullet to the
carburetor. See figure 8B-2,

Fuel i= delivered to the carburetor only when the fuel
inlet valve at the carburetor is open. The carburetor inlet
valve is closed by pressure of fuel on the float when
specified fuel level in the floal chamber is reached. The
fuel pump diaphragm operating link on the fuel pump
rocker arm serves only to lift the fuel pump diaphragm
operating rod; diaphragm spring tension is nol now strong
enough to foree the diaphragm down against the fuel
pressure buill up in the fuel inlet chamber of the fuel
pump. Thus, the rocker arm action continues, but the
fuel pump diaphragm remains slalionary (lifted ), until
fuel pressure against the float is relieved by a1 demand for
fuel to the carburetor.

The fuel pump pulsator disphragm, and pulsator body,
secured to the fuel pump body, dampens the elfect of fuel
pump pressure pulsations on lhe carburetor fuel inlel
needle valve.

1772

Operation of Vacuum Booster Section

Figure BB-3 illustrates schematically the following
explanation of vacuum booster pump operation.

As the rocker arm forees the diaphragm upward
againsl spring pressure, the outlet valve opens foreing
the air in the upper chamber out through the exhaust
port. At the same time, a vacuum is created in the lower
chamber. This causes air lo be drawn through the inlet
port on the booster, into the inlet chamber and then
through the lower inlet valve into the lower chamber,
On the return stroke, spring pressure forces the dia-
phragm downward, expelling the air in the lower chamber
through the lower chamber outlet valve. This now creates
a vacuum in the upper chamber which again draws the air
into the inletl chamber and then through the upper cham-
ber inlel valve into the upper chamber, This type of
vacuum booster makes it possible to supply vacuum to
the windshield wiper molor on both the upward and
downward stroke of (he diaphragm.

When the windshicld wiper valve is closed or when
engine vacuum is sufficient to operate the windshield
wipers, vacuum holds the diaphragm near the center of its
atroke.

Testing Fuel Pump and Vacuum Booster

Incorrect fuel pump pressure and low volume are the
two maost likely fuel pump troubles that will affect engine
poerformance. Low pressure will cause a lean mixture al
high speeds and excessive pressure will cause high fuel
consumption and carburetor flooding. Low volume will
ecause fuel starvation at high speeds.

The tests are performed with the [uel pump installed
on the engine,

PRESSURE TEST

Remove the air cleaner.

Dizconnect the fuel line at the carburetor.

Tnetall o pressure gauge and a T-filling with a pet-
cock between the gauge and carburetor inlet filling.
Venl the svstem, by opening the petcock momen-
tarily, prior to laking a pressure reading. Operate the
engine at 500 rpm and observe the pressure gauge.
After the pressure has stabilized, it should be within
specifications of 3.5-5.0 psi.

08

-

VOLUME TEST

Perform this test only when the pressure test is within
specificatlions.

1. Operate the engine at 500 rpm.

2. Open the peteock and expel the fuel into a suitable
conlainer. Observe the time required to expel one
pint. One pint of fuel should be oblained In 30 sec-
onds or less,

3. If the volume is nol to specifications, remove the fuel
filter from the fuel pump and take another volume
check,

If the volume is within spectications with the fuel
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Fig. 8B-2—Fuel Pump Operation—Typical—(60C-6806)
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Fig. 8B-3—Vacuum Booster Pump Operation—Typical —(60C-6807)
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filter removed, the fuel filter was restricted and a new
one ghould be installed.

If the volume is not within specifications with the
fucl filter removed, the fuel pump is defective.

FUEL PUMP VACUUM TEST

1. Disconnect the fuel line from the tank at the inlet
side of pump.

2, Install the adapter in the pump inlet fitting. Connect
the vacuum gauge to the fitting,

3. Operate the engine at 500 rpm and observe the gauge.
Fuel pump vacuum should not be less than 6 inches
Hg.

4. Stop the engine. The gouge should continue to
indicate a vacuum for 10 seconds,

VACUUM BOOSTER TEST

1. Conneet a vacuum gauge to the windshield wiper
connection of the pump,

2. Disconnect the pump to manifold line at the mani-
fold. Plug the line.

3. Operate the engine gt 600 rpm and observe the
vacuum gauge. The vacuum should not be less than
10 inches Hg.

Muajor Repairs — Fuel and Vacuum Booster Pump

REMOVAL

1. Disconnect the fuel line at the pump.
2. Disconnect the vacuum lines at tha vacuum booster.
3. Hemove the pump and gasket from the block.

DISASSEMBLY

See figure B13-4 for parts identification and proceed as
follows:

1. Loosen the relasiner nut on the bail to release the
sediment bowl. Remove the bowl, gasket, magnet, and
filter screcn.

2. Remove the bail.

3. Seribe u mark on the main body, fuel pump body,
und pulsator chamber so that these parts may be
assembled in their original position. Make a definite
scralch in the metal as pencil marks will readily
rub off.

4. Remove the screw and lockwasher retaining the pul
salor chamber to the [uel pump body. Remove the
pulsator chamber and diaphragm.

5. Remove the screws and lockwashers that hold the
fuel pump body to the main body, Remove the fual
pump body.

6. Remove the slaking burrs around the valves and
pry the valves out of the {uel pump body with a
scrowdriver. See figure 8B-5. Remove the valve
gaskets,

7. To remove the fuel pump diaphragm, grasp the main
body so as to sight down the length of the rocker
arm with the dizsphrsgm facing downward. Press the
edge of the diaphragm's metal center on the rocker
arm side lo cock the diaphragm rod inio the main
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Fig. 8B-4—Fuel ond Vacuum Booster Pump Disassembled—
(61CM-6808)

Fig. BB-5—Remaving Valves—(7TM-4891)

body; exert a slight forward pressure to unhook the
rod. See figure SB-6.
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Fig. BB-6—Removing Fuel Pump Diophrogm—(&61CM-6809)

8. Hemove one attaching scvew on cach side of the
vacuum pump body, and replace each with two long
serewd (10-32 x 1 incht. These screws will serve as
pilots and also relieve spring tension.

%  Remove the zix remaining attaching screws and lock-
washers: then, back off allernately on each pilol
serew until all spring lension is relieved. See figure
8B-7. Remove the serews and vaouum booster pump

hody.

Fig. 8B-7F—Use of Pilot Screws—{7M-6893)

1. Remove the diaphragm return spring, and spring
srat.

11. Remove the booster pump disphragm by (wisting
the diaphragm one quarter turn in either direction
to discommect the diaphragm rod from the rocker
arm link; then, pull the diaphragm assembly upward.

12, Remove the staking burrs around the valves. Pry
the valves from the main body and vacuum booster
pump body with 4 screwdriver. The main body inlet
valve located directly above the main body mounting
flange is not staked and is removed by inverting the
main bodv. Remove the valve gaskets.

13. File or grind the peened end of the rocker arm pin
tlush with the washer.

14. Drive the pin from the main body with a blunt
punch. See figure 8B-8.

Fig, &B-B—Rocker Arm Pin Removal or Installation—{60C-6809)

15. Remove the rocker arm assembly, Note the condition
of the rocker arm assembly at this time and replace
any damaged or worn parts,

16. Remove the staking marks and pryv the vacuum and
fucl diaphragm rod seals and retainers from the main
brody.

17. Bmooth all the seal and valve counterbores in the

main body, fuel pump body. and vacuum purmp hods.

This will remove any metal projections,

CLEANING AND INSPECTION

Clean the sediment bowl, filter sereen, pump body, and
the covers in solvent, Blow out all cover passages. Inspect
the body, bowl, and covers for cracks or damage and
replace them if necessary, Inspect the staked areas around
the valve and seal counterbores for high spots which may
cause distortion of the new parts upon installation
Remove all high spols. Inspect the mounting flange for
distortion. Replace the pump bodv or lap the distorted
flange if neoessary.
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ASSEMBLY

Install all the parls included in the overhaul kit, The
combination fuel pump and vacuum booster is shown dis-
assembled in figure SB 4.

1

Install the fuel and vacuum diaphragm rod seals and
retainers with Toeol 93350-C and stake the body to
secure the retainers and =eals in place. See figure
B13-9.

Place the gaskets in posilion and install bolh the
fuel pump outlet and inlet valves with Tool 9350-C]
Stake the valves securely in place.

Usze Tool 9350-E and install new valves and gasket
in the main body and vacuum pump body. Do not
install the main body inlet valve, located directly
whove main hody mounting Hange, ot this time. Stake
new vilves with a sharp punch. A very thin cout of
sealing compound applied to the edges of the valve
cage and rod seal in the vacuum booster section will
help prevent oil leakage.

TOOL $350-C

B
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, BB-9 _Diophragm Red Oil Seal and Relainer Installation—

[&1CM-6BTT)

Assemble the rocker arm.

Place the rocker arm spring in position and insert
the arm assembly into the main body. Hold it in
place with the small diameter end of Tool 9350, See
figure 8B-10.

Assemble the spring szeat (cup side toward the
spring ) and spring on the [uel pump diaphragm rod.
Insert the rod through the fuel pump oil seal, and
honk the rod slot over the short link with Tool 9350A
Soe figure 8B-11.

Using a new rocker arm pin, drive Tool 9350 out of
the pump body. Tnstall the pin retaining washer and
peen the pin.

Place the fuel pump body in position on the main

Fig. 8B-10—Helding Rocker Arm Assembly In Place—
(61CM-6810)

TOOL 9350-A

110,

Fig. B8B-11—Diaphragm Installotion—{&0C-86812)

body, aligning the scribe marks made prior to dis-
assembly. Make sure that the diaphragm is in the
proper position. Start all screws making sure they
pass through the holes in the diaphragm without
tearing the fabric

Tighten all of the screws evenly in a “eriss-cross”
pattern,

Hold the main body wo that the vacuum side faces
down. “Jar" the body to cause the vacuum dia-
phragm rocker arm link to fall toward the vacuum
pump side.

Ingert the vacuum diaphragm rod through the main
body seal, lilling the rod elightly away from the
rocker arm links, With a twisting motion, hook the
rod over both link arms, Lubricste the rod lightly
before installing.

Insert the vacuum booster inlet valve,
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13. Place the spring seat and diaphragm return spring
on the diaphragm.

14. Drop the vacuum booster pump body over the spring
and align the scribe marks made prior to disassembly.

15. Install the long pilot screws and turn down alter-
nately until the shorter attaching screws can be en-
gaged. Remove the pilot screws and install the two
remaining attaching screws. Tighten the attaching
screws alternately across the booster pump body.

16. Align the scribe marks and install the pulsator dia-
phragm and chamber; secure with the screw and
lockwasher.

17. Install the new bowl gasket in the pulsator chamber.

18. Replace the bail, position the bowl and tighten the
bail nut finger tight.

INSTALLATION

1. Apply sealer to both sides of a new gasket. Be sure
all the old gasket material is removed from the
gasket surfaces.

2. Position the gasket on the pump flange, and hold
the pump in position against the mounting pad.
Make sure the rocker arm is riding on the camshaft
eccentric.

3. Press the pump tight against the pad, install the
retaining bolts, and alternately tighten them 12-15
lbs. ft.

4. Connect the vacuum lines and the fuel lines.

SINGLE ACTION FUEL PUMP

A single action fuel pump is used on vehicles equipped
with electric windshield wiper motors. See figure 8B-12.

Operation

Refer to fuel and vacuum booster pump “Operation of
Fuel Section.”

Testing Single Action Fuel Pump

Refer to “Testing Fuel Pump and Vacuum Booster”
and perform “Pressure Test,” “Volume Test,” and “Vacu-
um Test.”

Major Repairs — Single-Action Fuel Pump
REMOVAL

1. Disconnect the fuel line at the pump.
2. Remove the two pump retaining screws, then remove
the pump and gasket.

DISASSEMBLY

See figure 8B-12 for parts identification and proceed as
follows:
1. Remove the sediment bowl, gasket, and filter screen.
2. Scribe a line to identify the pulsator chamber posi-
tion. Remove the pulsator chamber retaining screw
with a clutch-type screwdriver. Remove the pulsator
chamber and pulsator.

BODY ————»~ PIN
GASKET S —PLUG (2)

ROCKER ARM’/\‘

RETURN SPRING

€«—SEAL
@-<—RETAINER

LINK /©
SPRING DIAPHRAGM
SEAT %VALVES
D*Ql'; : GASKETS
COVER Q

. o
I @——rULSATOR
PULSATOR—*@
CHAMBER 5
€ pe—FILTER SCREEN
GASKET -

Bowi—F ?1
\Q._BNL

Fig. 8B-12—Single Action Fuel Pump Disassembled—(60C-6813)

3. Scribe a line on the fuel pump cover and body to
identify their original position.

4. Remove the fuel pump cover.

5. Using Tool 9350, drive the pin and plugs out of the
main body. See figure 8B-8.

6. Turn the diaphragm slightly to unhook the eye in

the pull rod from the rocker arm, then remove the

diaphragm and spring.

Remove the rocker arm and spring.

8. Scrape away the staking marks and remove the dia-
phragm rod seal.

9. Scrape away the staking marks and flip the valves
out with a screwdriver. Note the position of the inlet
and outlet valves so that the new valves can be in-
stalled in the same manner.

N

CLEANING AND INSPECTION

Refer to fuel and vacuum booster pump “Cleaning and
Inspection.”

ASSEMBLY

Install all the parts included in the overhaul kit.

1. Using Tool 9350-C, install the fuel diaphragm rod oil
seal and retainer. Refer to figure 8B-9. Stake the
retainer in place.

2. Lubricate the link and rocker arm with engine oil,
then position them in the pump body and hold them
in place with Tool 9350.

3. Install the rocker arm pin, driving Tool 9350 out of
body. Coat the plugs with sealer and install the plugs.

4. Assemble the spring seat (cup side toward the
spring) and spring on the fuel pump diaphragm rod.
Insert the rod through the pump oil seal and hook
the rod slot over the lower link with Tool 9350-A.
See figure 8B-11.
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w

Install the rocker arm return spring in the rocker arm
Install the valve gaskets, then press the valves in
place using Tool 9350-C. Stake each valve al four
points.

6. Hold the rocker arm in the up position, and place
the cover on the pump body, aligning the scribed
marks, Be sure the diaphragm extends evenly all
arvund the cover, Use two screws as pilots to hold Lthe
diaphragm in the proper position. Sce figure 5B 13
Start the remaining screws making sure they pass
through the holes in the diaphragm without tearing
the fabric,

. Tighten all serews evenly in a “oriss-cross’ pattern,

Fig. 8B-13—Two Screws Used As Pilots—(9M-6837)

8. Using the scribed lines as guides, install the pulsatlor
and the pulsator cover. Install the iller screen, bowl
gasketl and sediment bowl.

INSTALLATION

1. Apply sealer to both sides of a new gasket. Be sure
all the old gasket material is removed from the
gasket surfnces.

2. DPorition the gasket on the pump flange and hold Lhe
pump in posilion against the mounting pad. Make
sure the rocker arm is riding on the camshaft
eccentric.

3. Press the pump tight against the pad. install the
retaining bolts, and alternately tighten them 12-15
Ihs, ft.

4. Connect Lhe fuel inlet and outlet lines. Operale the

engine and check the fuel pump and connections for
leaks.

FUEL PUMP SEDIMENT BOWL

A wire filter sereen is used in the fuel pump sediment
bowl. See figure 8B-14.
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Removal

Loosen the bowl bail assemhly and remove the sedi-
ment bowl, gasket, and filter screen.

Cleaning and Inspection

Clean the sediment bowl and filter sereen in cleaning
solvent and dry them with compressed air. Replace the
sediment howl gasket if it is notl serviceable

Installation
1. Tlace the pasket and filter sereen on the sediment
bowl.

2, Position the sedimenlt bowl on the fuel pump and
tighten the bail nut.
3. Start the engine. Check for leaks

TROUBLE SHOOTING GUIDE — FUEL PUMP
Low Fuel Pump Pressure

Restricted fuel filter.

Diaphragm ruptured, stretched or leaking,
Spring weak.

Rocker arm wormn.

Excessive clearance between rocker arm,
link, and fuel pump link.

#. Fittings loose or cracked.

7. Fuel line cracked or broken.

8, Leak in diaphragm.

9. Valve improperly seating,

1) Dirt in the fuel tank and/or lines.
11. Fuel tank vent restricted.
12. Diaphragm ruptured,

L ot ol o

vacuum

High Fuel Pump Pressure

l. Diaphragm spring too strong or improper spring.

FILTER SCREEMN

BOWL

BAIL -

Fig. 8B-14—5ediment Bowl Ditassembly—{40C-6814)
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Fuel Pump Leaks Fuel SPECIFICATIONS — FUEL PUMP

1. Main body retaining screws loose. Minimum Intake Vacuum (Hg.) @ 500 6.0

2. Diaphragm defective. Engine rpm

i. 'I;‘l}:tmi loosef:1 . . Eccentric Total Lift 0.290-0.310
5' Bo:;;a cfa?:lll(e dtt;;l%:aiz;%pe ’ Minimum Booster Pump Vacuum (Hg.)

) ’ @ 600 Engine rpm 10.0

Fuel Pump Leaks Oil Fuel Pump Static Pressure psi @ 500

1. Pull rod oil seal defective. Engine rpm 3565

2. Fuel pump mounting bolts loose. Min. Fuel Pump Volume (Flow) @ 1 pint in
3. Mounting gasket defective 500 Engine rpm 30 seconds
Fuel Pump Noise SPECIAL TOOLS

1. Mounting bolts loose. TOOL NUMBER DESCRIPTION

2. Rocker arm worn. -

3. Rocker arm spring weak or broken. 9350-F Overhaul Kit - Fuel Pump

Loss of Booster Pump Vacuum CONSISTS OF

1. Vacuum pump cover retaining screws loose. 9350 Assembly Tool

2. Valves not seating properly. 9350-A Positioning Tool

3. Spring weak. ] 9350-C Replacer — Valve and Seal

4. Diaphragm defective.

5. Worn linkage. 9350-E Replacer — Booster Valves
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DESCRIPTION AND OPERATION

The carburetor consisis of two main assemblies:
main body, and the throttle body. See figure 8C-1.

The carburelor has four fuel metering svstems to pro-
vide the correct fuel-air mixture for all phases of engine
operation. The four svslems are: the idle fuel system, the
main fuel system, the accelerating system, and the power

the

THROTTLE
BODY

FUEL BOWL

fuel system. In addition, a fuel inlet system regulates
the fuel supply to the various systems, and a choke pro
vides an enriched mixture to aid in starting and running
a cold engine.

Fuel Inlet System
The fuel inlei system consists of a fuel bowl, a float

BALAMCE TUBE FUEL INLET

FUEL VALVE

FUEL INLET cLIp

FITTING

o
SPRING -!-»
AND PIN &4

FLOAT LEVER

FLOAT TAB

Fig. BC-1=Halley Single-Barrel Carburetor—{&61CM-4818)

Fig. BC-2—Fuel Inlet Systam—{61CM-6819)
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assembly, and a fucl inlet needle and seat assembly.

Fuel, under pressure from the fuel pump, enters the
[uel bowl through the fuel inlet needle and seat assembly.
See figure 8C-2. The amount of fuel entering the fuel
bowl is regulated by the distance the fuel inlet needle
is moved off its seat and by fuel pump pressure. Move-
meni of lhe fuel inlet needle in relation to the seat is
controlled by the float and lever assembly which rises
and falls with the fuel level. As the fuel level drops, the
floal lowers, lowering the fuel inlet needle. When the
fuel in the fuel bowl reaches a presot lovel, the float
moves the fuel inlet needle to o position where il restricls
the flow of fuel, admitting only enough fuecl to replace
that being used. Changes in the fusl level cause a corre-
sponding movement of the float which raises or lowers
the fuel inlet needle lo maintain the present fuel level,
This luel level must be maintained hecause the carburetor
1s calibrated to deliver the pruper mixture only when the
fuel is at the proper level. A spring, located in the fuel
inlet needle seat and bracket, assists in stabilizing float
bounce.

A spring and pin, inside the hollow fuel inlet needle,
cushions the fuel inlet needle against road shocks and
vibrations. A clip, to assure reaction of the fuel inlet
needle to any float movement, is attached to the needle
and float.

Automatic Choke System

The new automatic choke incorporates a free-floating
type choke piston, which will open the choke plate to a
pre-determined opening for the initial cold operation of
the engine. This opening is controlled by a piston stop
located near the buttom of the piston bore. See figure 803,

The piston link i= free to pass through the piston, how-
ever, the choke cover bi-metal spring is holding the choke
in the partinlly open position,

After the engine is operated for a short period of time,
hot air from the exhaust manifold slove will circulate
through the choke housing heating the bi-metal spring.
As the bi-metal spring reaches the temperature of the air
[rom the exhaust manifold, the tension of the choke hi-
metal will be changed sufficiently to allow the choke to
gradually open.

The path for this hot air is from the heat stove in
the exhaust manifold through the connector tube io the
choke housing, through the center of the choke piston,
through passages in the carbubetor and then to the intake
manifold.

Fast idle is provided by means of a fast idle cam which
rotates on a bushing through which the choke shaft turns,
When the engine is cold, the proper procedure for starting
is to depress the accelerator fully before the ignition is
turned on. This moves the throttle lever on the carburelor
to a fully opencd position. The bi-metal spring causes
the choke shaft to rotate to a fully closed position. A lever
mounted on the choke shaft will rotate the fasl idle cam
to a position where the highesl step of the cam will con-
tact the fast idle adjusting screw. The nccelorator pedal
should then be roleased. The throttle plate in the throtile
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CHOKE PISTON

SPRING

WARM AIR INTAKE

Fig. BC-3—Automatic Choke System—{&1CM-5820)

bore will be opened enough to provide sufficient fast idle
speed necessary to run a culd engine; the engine can now
be sturted. When the engine fires, the choke lever is free
to move within the fast idle eam. When the engine is
running. the vacunm will pull the piston to the stop, any
depression of the aceelerator pedal will allow the fast idle
cam to move to a shorter step on the cam. With this new
position the fast idle cam will allow a lower idle speed.
This aclion will continue, due to the manifold heat heat-
ing the bi-metal spring until the choke plate is entirely
open and the engine returmns o the normal hot engine
idle speed.

If during the starting period the engine becomes
flooded, the choke plate may be opened manually to clean
vul excessive fuel in the intake manifold. This is accom-
plished, by [ully depressing the accelerator pedal and
engaging the starter, The unloader lever on the throtile
lever contaots the fast idle enm and in turn partially
opens the choke plate,

Idle Fuel System

During idle operation, fuel passes through the main
jet into the bollom of the main well See figure BC-4.
High manifold vacoum acfing lhrough the idle Passages
druws fuel from the main well through a shurl horizontal
passage into the idle well.

The fuel is metered through a calibrated restriction,
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at the top of the idle well, on its way into the idle
channel. Air is introduced through an idle air bleed
at the top of the idle channel. The air bleed also acts
#s o vent to prevent siphoning at high speeds or when the
engine is stopped. The fuel-air mixture travels down the
idle channel past two idle transfer holes in the throttle
body and is discharged through the idle discharge hole
below the closed throttle plate, As the throttle plate is
moved past the two transler holes, during off idle, each
haole begins to discharge fuel as it is exposed o manifold
vacuum. The transfer holes act as additional air bleeds
at idle.

Fuel discharge al idle i controlled by an idle adjust-
ing needle which scats in the discharge hole.

IDLE DISCHARGE IDLE AIR BLEED

PORT IDLE FUEL
IDLE TRANSFER RESTRICTION
IDLE FUEL HOLE DL
ADJUSTING E FUEL
INEEDLE PASSAGE

—]

(-

AlN

Fig. BC-4—Idle Fuel System—(&1CM-6821)

Accelerating System

Upon nceeleration, the air flow through the carburetor
responds almost immediately to the increased throttle
opening. There is, however, a briefl interval before the fuel,
which is heavier than air, can gain speed and maintain
the desired balance of fuel and air. The acceleraling sys
tem operales during this interval to supply fuel until
the vlher systems can provide the proper mixture. See
figure 8C-5,

When the throttle is suddenly opened, the diaphragm,
which is eonnected by linkage to the throttle, forces fuel
from the accelerating pump chamber inlo the discharge
passage. The fuel, which ia under presure, forces the
discharge ball check and weight up. The fuel then passes
into the discharge nozzle where il is sprayed into the air
slresm of the venturi. The discharge nozzle is vented
to prevent siphoning at high engine speeds.

When the throttle is closed, the return spring forces
the diaphragm toward Lhe back of the chamber, drawing
fuel into the chamber through the inlel. A ball check in

PUMP DISCHARGE
WEIGHT

PUMP DISCHARGE

DIAPHRAGM DIAPHRAGM
sPRING \ RETURN SPRING

RETAIMER

: S pUMP INLET

PUMP OPERATING LEVER

BALL CHECK

Fig. BC-5—Accelerating System—(&61CM-6822)

the inlet opens to admit fuel from the fuel bowl and
closes when the accelerating pump is operated lo prevent
a reverse flow of fuel. The outlet ball check prevents air
from entering when the diaphragm draws fuel into the
chamber,

Main Fuel System

As engine specd increases, the air passing through
the carburetor creates a vacuum in the venturi. The
amount of vacuum is determined primarily by the air
flow through the venturi which in turn is regulated by the
speed of the engine. The difference in pressure between the
venturi and the fuel bowl causes fuel to flow through
the main fuel system.

From the main jet, the fuel passes into the botlom
of the main well and flows up the main well, See figure
B0-A. Air passes lhrough the high speed air bleed into
the air bleed well and enters the main well through three
short horizontal air passages. The mixture of fuel and
air is lighter than raw fuel and responds faster to any
change in venturi vacuum. The fuel and air mixture
ulso vaporizes more readily than raw fuel. The fuel con-
tinues up the main well and flows into the main discharge
nozzle. Here, the mixture is vaporized and mixed with
the mir slream passing through the carburetor,

Power Fuel System

During periods of increased road loads or high speed
operation, the ratio of the fuel to air must increase for
added power. The added fuel required during this period
is supplied by the power fuel system. See figure BC-T.

The power fuel system is controlled by manifold
vacuum, which gives an accurate indication of the power
demands placed on the engine. Manifold vacuum is

181
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MAIN Hi
DISCHARGE AIE:LSEPEE;D
NOZZLE

AR BLEED

Fig. BC-6—Main Fuel System—{&1CM-56823)

highest at idle speed and decreases as the load on the
engine is increased.

Manifold vacuum iz transmitted from an opening in
the throttle body below the throttle plate, through a

MAIN WELL DIAPHRAGM

AMD STEM

VACUUM
PASSAGE

POWER
VALVE

VACUUM
PICK-UP
PORT

Fig. BC-7—Power Fusl System—(&61CM-6824)
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passage in the throtile body and main body to the vacuum
chamber above the diaphragm. At idle and normal speeds
the manifold vacuum is great enough to hold the dia-
phragm up against the tension of the diaphragm spring,
This raises the diaphragm stem clear of the power valve,
The power valve is held closed by the tension of its spring,

When high power places a greater load on the engine,
manifold vacuum is reduced. When the vacuum drops
helow 6-7 inches of mercury, the diaphragm can no
longer overcome the tension of the diaphragm spring and
the diaphragm stem is [orced down on the power valve.
This depresses the pin in the center of the power valve,
opening the valve. Fuel from the fuel howl flows into the
power valve. From the valve, the fuel passes through a
restriction and then inte a horizontal passage which leads
to the main well. Here, the fuel i= added to the fuel from
the main fucl system.

Emission Reduction System

An emission reduction system will be available as op-
tional equipment for the 144 and 170 cubic inch displace-
ment engines. The function of this system is to reduce
the emission of undesirable crankease vapor by-products
into the atmosphere. For a complete description of oper-
alion refer to Section 6, “Engine, Cooling, and Exhaust”
in this manual.

The carburetor installed on engines equipped with the
emission reduction system requires a change in calibra-
tion to compensate for the varislion in the fuel-air ratio.
Carburetor assemblies that have been adapted for use
on 4n engine equipped for emission reduction are identi-
fied by a green-colored date code lag as opposed to the
normal metallic color for standard production tags.

ADJUSTMENTS—ON THE CAR
Hot Engine ldle Speed

The hat idle adjusting screw, as shown in figure 8C-8,
controls the hot engine idle speed., Clockwise rotation
increases the engine idle speed and counterclockwise ro-
tation decreases it.

Om cars with a standard transmission, place the trans-
mission selector lever in neutral position. Operate the
engine until the engine temperature has stabilized, and
the choke [asl idle cam is in the slow position | bottom
step on cam contacting the fasi idle speed adjusting
screw ). Back off the fast idle adjusting screw from
the fast idle cam, then turn the hot engine idle adjusting
serew in a direction to oblain the correct idle speed set-
ting of A00-525 rpm. Open the throttle by hand and allow
it to close normally. Recheck the engine idle speed.

Un cars equipped with an automatic transmission, sei
the parking brake and place the selector lever in the drive
range posilion. Check the engine idle speed. Adjust the
engine idle speed to the drive range specification of 475-
00 rpm,

Final engine speed may be varied to suit the condi-
tions under which the car is to be operated.

After the hot engine idle speed has been adjusted,
adjust the fasl idle speed.
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HOT (CURB] IDLE
ADJUSTING SCREW

FAST IDLE
ADJUSTING SCREW

IDLE FUEL MIXTURE
ADJUSTMENT

UNLOADER
LEVER .
[BEND TO ADJUST)

Fig. BC-B—Idle Adjustments—(61CM-6825)

Fast (Cold) Engine Idie Speed

The fast idle adjusting screw as indicated im figure
BC-8, cuntacts steps on the fast idle cam during the engine
warmup period and controls the fast idle speed.

Adjust the hot engine idle speed to the recommended
rpm before attempting to set the fast idle speed. Make
this adjustment with the engine at normal operating tem-
perature

Wilh the fast idle screw on the first |lowest) step of
the cam adjust the fast idle screw to attain 1600 pm.

Idle Fuel Mixture

The idle fuel mixture is controlled by the idle fuel

mixture adjusting needle. See figure B(C-8. Tum the screw
in to lean the mixture, and out to enrich the mixture.
Make the inilial mixture adjustment by (urning the needls
in until it lightly touches the seat. 'Then back off the
screw 1-104 turns.
CAUTION: Do not turn the needle againsi its seat tight
enough to groove the point. If the needle is damaged, il
must be replaced before a proper mixture adjustment
can be oblained.

With the engine al normal operating temperature,
slowly turn the mixture adjusting needle in until the
cngine begins lo run rough from the lean mixture. Slowly
turn the necdle out until the engine runs smoothly, Tt may
he necessary (o reset the engine idle speed after the cor-
rect idle fuel mixture is obtained.

Unloader Adjustment

With the throttle wide open, check the clearance be
tween Lhe upper edge of the choke plate, and the inner
wall of the air horn. The clearance should be 0.250 inch
ora 14" rod. To adjusi the clearance, bend the unloader
lever un the throttle shaft lever. See figure 8C-9.

Fig. BC-9—Choke Unloader Adjustment—{61CM-5826)

Antistall Dashpot

Adjust the engine idle speed. Hold the throttle in the
closed position, and depress the antistall dashpot plunger
with a screwdriver blade, then turn the adjusling screw
in the dashpol operating lever in a direction to provide
the specified clearance of 1202150 inches. See figure
BC-10.

Accelerating Pump Stroke

The quantity of fuel discharged by the acceleraling
pump is controlled by changing the position of the pump
link in the throttle lever holes. The inner hole (hole

< &= -
Fig. BC-10—Antistall Dashpot Adjustment—(&1CM-6827)
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ACCELERATION PUMP STROKE

SUMMER
WINTER

Fig. 8C-11=Accelerating Pump Stroke Adjustment—(61CM-6831)

PUT ROD IN HOLE A
FUT ROD IN HOLE B

closest to the throtile shaft) is for averapge or hot weather
operation, and the outer hole is for cold weather
operation. See figure 8C-11,

Fuel Level

To check the Muel level, remove the power valve dia-
phragm cover and valve assembly. Place the fuel gauge,
Tool 9550-AE-4, in the npening and crank the engine
The fucl should touch the lip of the “low™ gauge pin and
should not touch the tip of the “high"” gauge pin. See
figure R(C-12

If the fuel level is too high or too low, remove the
fuel bow] and drain the fuel in a suitable conlainer. Install
the dummy bowl, Tool 9550-AE-1, using the fuel bowl
gaskel and three of the retaining screws. See figure 8C-13
Position a suitable container under the carbureior io
prevent fuel from splashing on the engine and manifolds.
To adjust the fuel level, bend the float arm tab with
Tool 9550-AE-2, Start the engine and recheck the fuel
level.

LA 1 -
FUEL SHOULD NOT TOUCH ""HIGH" PIN

RAISE
FUEL LEVEL

LOWER
FUEL LEVER

TOOL
P550.AE-4

TCOL

TOOL <
P550.AE-1

PLACE SLOTTED END OF BENDING TOOL OVER TAB

ON FLOAT ARM. HOLD FLOAT AN N
TO CHANGE FUEL. Ll

Fig. BC-13—Fueal Level Adjustment—(61CM-6828)

Throttle Linkage Adjustments
MANUAL SHIFT TRANSMISSION

Adjust the engine idle speed to specifications. Set the
aceelerator pedal height to 4-5/16 inches and adjust the
carburetor connmecting link, as necessary. See figure 83C-14.

COMET DRIVE

The throtlle linkage adjustments for this transmission
are covered in Section TA.

MAJOR REPAIRS
Carburetor Remowval

Remove the air cleaner. Disconnect the aceelerator rod.
choke heat tube, fucl line, and the distributor vacuum
line. Remove the carburetor hold-down nuts, then remove
the carburetor and gaskel from the manifold,

ACCELERATOR

[~ conmal %, | PEDAL

CARBURETOHR
CONMNECTING LINK

THROTTLE
RETURN SPRING

4 516 INCHES
AFPROXIMATELY

Fig. BC-12—Fuel Level Check—(61CM-56832)
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Fig. 8C-14—Manual-Shift Throttle Linkage—(60C-56825)
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Carburetor Disassembly

Use a separate container for the component parts of
the various assemblies to facilitate cleaning, inspection,
and assembly.

Main Body

1. Remove the cotter pin from the accelerator pump
link at the throttle lever.

2. Remove the two throttle body screws and lock-
washers. Separate the throttle body and main body,
and remove the gasket.

Remove the antistall dashpot if so equipped.

Remove the four fuel bowl retainer screws, lock-
washers, and clamps. Remove the fuel bowl and
gasket.

5. Remove the float hinge pin, releasing the float. Slide
the fuel inlet needle assembly retainer off the float
lever tab.

6. Remove the fuel inlet fitting with a box wrench, and
remove the gasket.

7. Remove the fuel inlet set screw and gasket located
in the fuel inlet opening.

8. Remove the fuel inlet needle seat and bracket assem-
bly, and the gasket from inside the main body.

9. Remove the three power valve diaphragm screws and
lockwashers; then, lift the power valve diaphragm
and stem assembly out of the main body. Separate
the cover from the diaphragm and stem assembly.
Remove the gasket.

10. Remove the five main well screws and lockwashers;
then, remove the main well.

11. Remove the accelerating pump return spring from
the metal disc on the accelerating pump piston, then
remove the spacer gasket.

12. Pull the accelerating pump diaphragm out of the
main body.

13. Remove the accelerating pump discharge nozzle and
gasket.

14. Remove the main jet.

15. Remove the accelerating pump inlet ball retainer and
the discharge ball retainer from the main well. Invert
the main well, allowing the inlet ball and discharge
weight and ball to fall out into the hand.

16. Press the accelerating pump rod sleeve toward the
diaphragm until the sleeve retainer ball drops out.
Remove the sleeve and spring.

17. Remove the accelerating pump operating lever re-
tainer, then slide the lever off the stud.

18. If it is necessary to remove the choke plate or shaft,
remove the two choke plate screws, the choke plate to
choke lever retainer and remove the choke plate from
the choke shaft. If the tips of the screws are flared

excessively, file off the flared portion to avoid damag-
ing the threads in the choke shaft. Be careful not to
damage the choke shaft or venturi while filing the
screws. Remove the choke shaft.

19. Remove the hot idle adjusting screw and spring.

20. Disconnect the choke operating spring from the fast
idle cam.

21. Remove the thermostatic spring housing cover retain-
ing screws and clamps; then, remove the cover,
gasket and cover plate.

22. Remove the choke housing to main body screws, the
choke piston retaining nut and washer; then, remove
the choke housing.

23. Remove the choke piston and link assembly from the
choke housing.

24. Remove the choke housing lever retainer, spacer,
washer and lever.

25. Remove the fast idle cam.

Throttle Body
1. Remove the dashpot operating lever if so equipped.
2. Remove the idle fuel adjusting needle and spring.

3. Remove the cotter pin from the accelerating pump
link, and remove the link.

Remove the spark control valve and gasket.

If it is necessary to remove the throttle plate, lightly
scribe the throttle plate along the throttle shaft for
proper installation.

6. Remove the throttle plate screws and remove the
throttle plate; then, slide the throttle shaft out of
the throttle body.

7. Remove the fast idle adjusting screw from the
throttle lever.

Cleaning and Inspection

The cleaning and inspection of only those parts not
included in the carburetor overhaul repair kit are covered
here. ANl gaskets and parts included in the repair kit
should be installed when the carburetor is assembled and
the old gaskets and parts should be discarded.

Wash all the carburetor parts (except the antistall
dashpot, the spark control valve, the power valve dia-
phragm, and the accelerating pump diaphragm) in clean
commercial carburetor cleaning solvent. If a commercial
solvent is not available, lacquer thinner or denatured
alcohol may be used. Rinse the parts in hot water to
remove all traces of the cleaning solvent, then dry them
with compressed air. Wipe all parts that cannot be im-
mersed in a solvent with a clean, soft dry cloth.

Force compressed air through all passages in the

throttle body, the main well, and the main body. Do not
use a wire brush to clean any parts or a wire or drill to
clean out any openings or passages in the carburetor. A

185
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drill or wire may enlarge the opening or passage, thus
changing the calibration of the carburetor.

Check the choke shaft for wear and excessive looseness
or binding in the air horn. Inspect the choke plate for
nicked edges. Check the action of the poppet valve in the
choke plate and free it if necessary.

If the throttle shaft is excessively loose or binds in
the throttle body, or if the plates are burred preventing
proper closure, replace the throttle body.

Inspect the main body, fuel bowl, main well, and
throttle body for cracks.

Check the float for leaks by holding it under water that
has been heated to just below the boiling point. Bubbles
will appear if there is a leak. If the float leaks, replace
it. Replace the float if the arm needle contact surface is
grooved. If the float is serviceable, polish the needle con-
tact surface of the arm. Replace the float shaft if it is worn.

Replace all screws that have stripped threads. Replace
all distorted or broken springs.

Inspect the main and accelerating pump discharge
nozzles. If the openings are blocked, open them with
compressed air.

Inspect the antistall dashpot rubber boot for proper
installation in the groove of the stem bushing. Check the
stem for smooth operation. Do not lubricate the stem.
Replace the antistall dashpot if it is defective.

Inspect all gasket surfaces. Repair or replace any parts
that have a damaged gasket surface.

Assembly of Carburetor

A disassembled view of the carburetor is shown in
figure 8C-15.

Throttle Body

1. Replace the fast idle speed screw in the throttle
lever.

2. If the throttle plate was removed, slide the throttle
shaft into the throttle body. Referring to the line
scribed on the throttle plate, install the plate in its
original position with the screws snug, but not tight.

3. Hold the throttle body up to the light. Little or no
light should show between the throttle plate and the
throttle bore. Tap the plate lightly with a screw-
driver handle to seat it, then tighten the screws to
7-10 pounds-inch.

4. Install the accelerating pump link in the throttle
lever. Secure it with a cotter pin. Install the link in
the hole closest to the throttle shaft for warm weather
and the hole farthest from the throttle shaft for cold
weather.

5. Install the idle adjusting needle and spring. Turn
the needle in gently with the fingers until it seats,
then back it off 1-11% turns for a preliminary idle
adjustment. To avoid grooving the tip of the needle,
do not force the needle against the seat.

6. Install the spark control valve and gasket.

186

7. Install the antistall dashpot operating lever on car-
buretors so equipped.

Main Body
1. Replace the fast idle cam on the choke shaft bushing.

2. Position the choke housing lever and install the
retaining nut.

3. Position the washer and seal on the choke housing
lever.

4. Install the gasket on the choke housing vacuum port
and position the choke housing on the main body.
Install the two (2) retaining screws.

5. Install the choke piston and lever assembly in the
choke housing. Install the lockwasher and nut on
the choke housing lever and tighten the nut.

6. Position the choke cover plate and gasket on the
choke housing and align the index mark on the spring
housing with the middle index mark on the choke
housing.

7. Install the clamps and retaining screws.
8. Attach the choke operating spring to the fast idle
cam.

9. Install the hot idle adjusting screw and spring.
10. Slide the choke shaft into the main body.

11. Position the choke plate on the shaft and install the
two choke plate screws. Tighten the screws just
enough to hold the plate.

12. Install the choke plate to choke lever retainer.

13. Check the choke plate for binding by moving it from
the closed position to the open position. If it moves
freely, tighten the two choke plate screws while
holding the choke plate in the full closed position.
Stake the screws.

14. Place the accelerator pump nylon lever on the lever
stud of the main body and install the retainer.

15. Place the spring on the accelerating pump diaphragm
rod, and press the rod sleeve onto the rod to com-
press the spring. Drop the rod sleeve retainer ball
into the hole in the sleeve.

16. Position the accelerating pump assembly in the main
body. Place the main well spacer gasket over the
accelerating pump assembly.

17. Insert the accelerating pump inlet and discharge
balls in the main well. The inlet ball is slightly
larger than the discharge ball. Be sure they are in-
stalled in their proper chamber. Seat the balls with
ore gentle tap of a light hammer and a soft brass
drift. Be sure the balls move freely in their chambers.

18. Install the inlet retainer and the discharge weight
and retainer.
19. Install the main jet in the main well body.

20. Install the accelerating pump discharge nozzle and
gasket.
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Fig. 8C-15—Holley Single-Barrel Carburetor—Disassembled—(61CM-6830)
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3.

24,

25.

26.

Seat the large end of the accelerating pump return
gpring in the metal dise on the diaphragm.

Position the main well body screws and lockwashers
in the body. The two long screws are placed in Lhe
center top and center boltom holes; the short scrows
are used in the three remaining holes,

Inseri the power valve end of the main well body

into the main body; then, press the main well body

into position against the spacer gasket as follows:

A Apply pressure with the index finger againgt the
protruding end of the accelerating pump rod
sleeve to fully compress the accelerating pump
return spring.

b. As the spring iz being compressed, thumb press
the main well body into posilion. This will pre-
vent the refurn spring pressure from disturbing
the alignment of the holes in the diaphragm,
spacer gasket, and main hody,

c. Before releasing the accelerating pump rod slecve,
tighten the five main well body screws,

Position the power valve gasket, power walve dia-
phragm stem assembly, and the power valve cover in
the main body.

Install the power valve cover screws and lockwashers,

Install the fuel inlet needle seat screw gasket on the
screw, and insert the screw through the fuel inlet
fitting hoss. Place the seat gaskel on the threaded
end of the inlet seat screw which protrudes into the
fuel howl.

Clip the fuel inlet needle on the float lever tah, Guide
the fuel inlet needle into the seat, and position the
float lever between the two float hinge bracket arms.
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Fig. BC-18—Fleat Setting—Bench Check Only—[(61CM-68313)
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28,

29,
S0

31

S2.

33

a4

6.

Do not attempl to interchange fuel inlet needles or
seats; they are matched assemblies. Install the float
hinge pin.

Set the fuel inlet needle seat and bracket, float, and
fuel needle assembly into position, and install the
fuel level gauge under the foal hinge bracket to
prevent the assembly from tilting when the scat screw
is tightened. Tighten the screw securely, then remove
the gauge,

Instzll the fuel inlet fitting and gasket,

Invert the main body assembly, and check the setting
of the float with the gauge (MOC-157) provided in
the repair kit. Ser figure 8C-16, 1f necessary, bend
the tab on the Moal arm lo bring the float setting
within limits Thiz should provide the proper fuel
level.

Install a new fuel bowl gaskel inlo the recess in the
main body and set the fuel bowl into position,

Install the four screws and lockwashers. Tighten the
two center screws, then the two end screws, alter-
nately, to evenly compress the gasket (approximately
1015 pounds-inch torgue),
Install the antlistall dashpot,
equipped.

Place a new throttle body to main body gasket on
the throttle body, and check the alignment of all
holes in the gasket with the corresponding holes in
the throttle body.

Inserl the upper end of the accelerating pump link

through the hole at the end of the pump operating
nylon lever,

on carburctors  so

Inzert the two throtile body screws and lockwashers
through the lhrottle body and gasket to maintain
gasket alignment, then set the main body on the
throttle body. Tnvert the carburetor, and torque the
two throltle body screws to 20-25 pounds-ineh,

Installation of Carburetor

1.

=

=1

o

If the carburelor lo intake manifold pasket is not
serviceahle, install a new one.

Place the carburetor on the manifold. and securc it

with the lockwashers and nuts. Tighten the nuts
evenly.

Connect the lhrotile linkage to the carburetor, and
adjust the linkage if necessary,

Commnecl Lhe choke heat tube.

Comnect the fuel line and the distributor vacuum
line.

Refer to “Adjustments—On The Car” and adjust the
wdle fuel mixfure, engine idle speed, and the anti-
stall dashpol (automatic transmission) .

Check the fuel level, and adjust it if necessary.
Install the air cleaner.
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TROUBLE SHOOTING GUIDE — CARBURETOR
Hard Starting

1. Incorrect choke linkage adjustment.
Incorrect idle adjustments.
Binding linkage or choke plate.
Air leaks into vacuum passages.
Improper fuel level.

Leaking fuel bowl.

SRS e

Stalling When Accelerator is Released Suddenly

1. Improperly adjusted dashpot.
2. Defective dashpot.
3. Incorrect idle adjustment or idle rpm.

Rough Idle and Stalling

Improper idle adjustments or idle rpm.

Damaged tip on idle mixture screw.

Clogged air bleeds or idle passages.

Leaking carburetor gaskets.

Improper fuel level.

Loose power valve diaphragm.

Emission reduction system restricted or valve not
operating properly.

N us L=

Poor Low-Speed Operation

1. Idle adjusting screw improperly adjusted.

2. Clogged idle transfer holes.

3. Restricted idle air bleeds and passages.

4. Emission reduction system restricted or valve not
operating properly.

Faulty Acceleration

1. Improper pump stroke.

2. Inoperative pump discharge.

3. Worn or damaged pump diaphragm.
4. Worn or sticking pump linkage.

Surging (Cruising Speeds to Top Speeds)

Clogged main jet.

Undersize main jet.

Low fuel level.

Low fuel pump pressure or volume.
Blocked air bleeds.

Clogged fuel inlet seat screw.

Clogged in-line fuel filter.

Partial leakage at power valve diaphragm

© N3 LN

Reduced Top Speed

Clogged metering passages.

Low fuel pump volume.

Clogged vacuum passages.

Power valve stuck.

Improper size, or obstructed main jet.
Faulty choke operation.

Restricted air cleaner.

N whre

SPECIFICATIONS

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

Type . Single Downdraft
Venturi Size
144 cu. in. Engine .. ... .. .. . ... ... I
170 cu. in. Engine . ... ... ... ... .. ... ... .. .. 1Y,

Float Setting — Dry (Preliminary dry setting,
recheck fuel level after installation
on vehicle) .11/64 from roof of float
chamber to lowest point of
float, carburetor inverted

.. x1/64

..23/32 below power valve
mounting surface

Allowable Tolerance
Fuel Level Setting . .

Allowable Tolerance .. . . .. ..*=1/32
Dashpot Clearance ... .. .. .. ..., 120-150
Dashpot Identification

Number .. 49—Stamped

on flat of hex portion

of mounting stud.

Idle Mixture Screw Initial Setting—Open. .. 1-114 turns
Hot Engine Idle R.P.M.

Automatic Transmission. .= 475-500 (in drive range)

. .500-525 (in neutral)

1600 with fast idle

screw on kickdown step

of fast idle cam.

Standard Transmission
Fast Engine Idle R.P.M. .

Thermostatic Choke
Adjustment . Align the choke coil housing
index mark with the index

on the choke housing

Main Metering Jet Std. Auto.
Identification Numbers . Trans. Trans.
144 cu. in. Engine
0-5,000 ft. alt.
Less Emission Reduction 56 55
With Emission Reduction 57 56
5,000-10,000 ft. alt. 55 54
10,000-15,000 ft. alt. 54 53
170 cu. in. Engine
0-5,000 ft. alt.
Less Emission Reduction 60 60
With Emission Reduction 61 61
5,000-10,000 ft. alt. 59 59
10,000-15,000 ft. alt. 58 58
SPARK CONTROL VALVE NUMBER
144 cu. in. Engine ... = . | S....... b528
POWER VALVE DIAPHRAGM OPERATING
VACUUM LIMITS (Hg”)
144 cu. in. Engine .. ... .. . . .. 4-7
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8-22 FUEL SYSTEM (Holley Single-Barrel Carburetor)

TORQUE VALUES

NOTE: All specifications are given in pounds-inch unless
otherwise noted.

Accelerator Pump Check Valve Plug ... ... ... . .10-15
Accelerator Pump Discharge Nozzle Screw . . .. 20-25
Choke Cable Bracket Screw =~ . = . 2025
Choke Cable Clamp Serew .. ... .. 1520
Choke Plate Attaching Screws =~ 7-10
Dashpot Assembly o . 30-40
Dashpot Operating Lever Screw ... 1520
Power Valve Diaphragm Cover Screw. .. . 13-17
Flange Nuts = .. ... .. .. . .. . 12-15 Lbs. Ft.
Fuel Bowl to Main Body Screw ... ... ... .. 10-15
Fuel Inlet Fitting . == . ... 75100
Fuel Inlet Valve Seat . .. ... . .. .. 5075
Main Jets L .oo....0.25-30
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Power Jet and Main Well Screw

Spark Control Valve

Throttle Body Screws
Throttle Lever Ball Stud Nut

Throttle Plate Screws .

SPECIAL TOOLS

TOOL NUMBER

DESCRIPTION

MC-157 Float Level Gauge (Included in
Repair Kit)

9550-AE-1 Chamber Cover (Included in
Kit 9550-AE)

9550-AE-2 Bending Tool (Included in
Kit 9550-AE)

9550-AE-4 Fuel Level Gauge




SECTION 9 —-GENERATING SYSTEM,
STARTER, AND IGNITION SYSTEM

GENERATING SYSTEM

The generating system consists of three principal units:
the generator which converts mechanical energy to the
elecirical energy used for ignition, lights, and various
accessuries; the regulator which controls the generator
output according to necds; and the batlery which provides
clectrical power for starting the engine and for operating
electrical unitz when the generator is not delivering
sufficient output.

A wiring diagram of the genmerating circuit is shown
in figure 9-1. Color codes are shown to aid in tracing
the circuit,

IGMNITION SWITCH CHARGE INDICATOR LAMP

BATTERY TO Y8

GROUND CABLE B

Y-B
B 4 A

i o v

BATTERY TERMINAL | |' ¥ L' fj 75

OF STARTER RELAY A=l (==t =
GENERATOR l\_ﬁ_g I"L
REGULATOR = GENERATOR

Fig, 9-1—Generating System Wiring Diagram—{&61CM-56401)

GEMNERATOR

"The standard gencrator is a shunl wound (yvpe wilh an
output rating of 25 amperes. The voltage and current are
regulated externally by a generator regulator, Vanes
on the drive pulley provide wventilation and cooling for
the generator.

The armature shaft rotates on two ball lype bearings
which are held by the generator end plates, Bearings
are pre-lubricated type and do not require lubrication
during the normal life of the generator,

Diagnosis and Testing

Before testing the generator circuit or replacing the
generator, make a visual inspection as follows to deter-
mine possible cause of low generator output or failure as
shown in figure 9-2,

GENERATOR OQUTPUT TEST
The generator output may be tested as follows: See
figure 9-3 for tesi lead connections,

VOLT-AMPFERE TESTER AND VOLT-AMPERE
MODEL VAT-6 TESTER CONNECTIONS

1. a. Volt-Ampere Tester: Turn control knob to “Di-
rect” position,

WORN, BURNED
OR GREASY WORN, FRAYED
COMMUTATOR ©OR LOOSE LOOSE
BELT MOUNTINGS
» 8Tl
FRAYED THROWHN O s

IMSULATION SOLDER TERMlHALﬁ

CRACKED
CASE

PLUGGED
VENT

LOOSE
CONNECTIONS

Fig. 9-2—Visual Inspection of Charging Circuit—{60C-76481)

b. Volt-Ampere Model VAT-6 Tester: Turn con-
trol knob to “No. 1" position.

4, Turn voltmeler selector to 16 VOLTS position.
Disconnect BAT. wire from generator regulator ter-
minal and connect negative ammeter test lead to
generator regulator BAT. wire.

4, Connect the positive ammeter tost lead to generator

regulator BAT. terminal,

Connect the positive voltmeter test lead to the ARM,

terminal of generator regulator and negative volt-

meter lest lead to a good ground.

G. a. Volt-Ampere Tester: Connect a short jumper
wire from the ARM. terminal of the generator
to the FIELD terminal of generator,

b, Volt-Ampere Model VAT-6 Tester: Connect one
field jumper lead from tester to ARM. terminal
of the generator and other field jumper lead to
FIELD terminal of generator. All lights and elee-
trical equipment must be turned off.

=L

TEST

1. Start engine and gradually increase speed to 1500
rpm,
CAUTTION: Do not cxceed specified engine speed.
Pogsible damage to ignition syvsiem can result be-
cause of high voltage if specified engine speed is
exceeded.

2. Read the test ammeter for maximum generator out-
put. Head wvoltmeter formaximum output.
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Fig. 9-3—Connections for Generotor Output Test—(60C-T6632)

TEST CONCLUSIONS

1. If the reading is less than specified or erratic, check
for slipping drive bell, worn or sticking brushes, low
brush spring tension, broken field or armature wires
and dirly commulator.

2, If the ammeter does not show any reading but the
voltmeter indicates a reading above 16 wvolts, the
cutout relay is not cloging or the wire leading from
the armature to regulator is ovpen.

3. Il the ammeter and voltmeter both show a low or
no reading, polarize the generator (see “Polarizing
Generalor” ) and repeatl test. If the ammeter and
voltmeter both still show a low or no reading, the
generatnr i defective.

4. If output is not satisfactory, remove gencrator for
repair or replacement.

CHARGING CIRCUIT RESISTANCE TEST

1f the generator output is known to be mormal and
trouble is experienced in the charging circuit, a test of
the charging circuit resistance should be made, Resistance
in the charging circuit reduces the charging current to
the hattery. Tha Generator Cireuit Resistance Test meas-
the amount of resistance between the armature
terminal of the generator and the positive battery ter-
minal. See figure 9-4,

Lrits

VOLT-AMPERE TESTER AND VOLT-AMPERE
MODEL VAT-6 TESTER CONNECTIONS

1. a. Volt-Ampere Tester: Turn control knob of tester

to “Direct” position.

b. Volt-Ampere Model VAT-6 Tester: Turn con
trol knob of tester to “No. 1" position.

2 Turn voltmeter selector to 4 VOLTS position.
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Fig. 9-#—Connections for Charging Circuit Resistonce Test
(6DC-7663)

3. Adjust zero corrector of voltmeter until meter pointer

reads ZERO at lefl of scale

4. Disconnect BAT. wire [rom generator regulator

termingl and vonnect negative ammeter test lead to

generator regulator BAT, wire,

Connect the positive ammeter test lead to gener-

ator regulator BAT. lerminal.

6. n. Volt-Ampere Tester: Connect a short jumper wire
from the ARM. terminal of the generator to
FTELI) terminal of generator,

b, Volt-Ampere Model VAT-6 Tester: Connect one
field jumper lead from tester to ARM. lerminal
of the generator and other field jumper lead to
FIELD terminal of generator

&

7. Connect the positive voltmeter test lead to ARM.
terminal of generator and negative voltmeter test
lead to starter relay battery terminal,

TEST

1, Start engine and adjust engine rpm until ammeter
regds exactly 20 amperes,

2, Voltmeter should indicate a reading of not more than
B wvolt.

TEST CONCLUSIONS

A voltmeter reading of not more than 8 wvolt indi-
cates normal circuit resistance

If voltmeter reading = more than .8 volt, excessive
circuit resistance is indicated. Inspect all wiring and
connections from generator armature terminal to posi-
tive battery terminal and inspeclt cutoul relay points,
lsulate point of excessive resistance by checking vollage
drop over circuil sections.
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GENERATOR GROUND CIRCUIT RESISTANCE TEST

Resistance in the ground side of the charging circuit
will affect generator performance in the same manner
8 resislance on the insulated side. Therefore, good
electrical “ground” contact must be made through the
generator mounting to engine and negative battery cable
lp engine connections for efficient performance of the
generating system. High resistance in the generator
ground circuit may be found as follows: See fligure
9-5.

1. Make tester conneclions by following Steps 1

through 6 of “"Charging Circuil Resistance Test”

2. (Connect the posilive voltmeter test lead Lo starling

motor rear end plate eap screw.

3. Conmeet the negulive voltmeter test lead to gen-

eralor frame.

Fig. 9-5—Connections for Generater Ground Circuit
Resistance Test—(60C-7664)

TEST

1. Start engine and adjusl engine rpm until ammeter
reads exactly 200 amperes. Read vollmeter,

TEST CONCLUSIONS

A reading of more than .1 volt indicates excessive cir-
cuit resislance. Tnspect ground cable and connections
hetween battery and engine and inspect grounding of
gunerator.

GEMNERATOR REPAIR

Thr eomplete disassembly procedure follows *Remaoval
and Inslallation.” However, armature replacement, com-
mutator turning and undercutting, bearing replacement,
and brush replacement can be accomplished after re-
moval without completely disassembling the generator.

BERUSH END.PLATE GROUP

e e ——..._ %
‘FIELD"' TERMIMAL, ARM ™ TERMIMAL
INSULATOR, T SCREW
W ASHER !
ANDENUTSS SPRING THROUGH BOLT
3
=L
ARM
TERMINAL
& INSULATOR
& WASHERS
AND NUTS
—————————— —
o
FIELD COILS \1

"GRD TERMINAL NUTS AND WASHERS
PULLEY ¥
NUT |

‘-‘;K' _@

BEARING KEY

BEARIMNG ARMATURE

FRONT STOP RING

END PLATE
Fig. 9-6—Generotor Disassembled View—(50C-7645)

LOCK W ASHER

A disassembled view of the generator s shown in figure
9.6.

Removal and Installation

1. Disconnect the negative (ground) eable from the
battery. Disconnecl the armaturve, field. and ground
wires at the generator terminals

2. Remove the adjustment arm to generalor bolt. Re-
move the two pivel bolls [rom the mounting bracket
from underneath the car. Remove the generator and
helt, See figure 9-7,

Fig. 9-T—Generator Mounling—{&60C-7666)
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1.“\

=1

Fig. 9-8—Testing Armature Windings for Short Circuits
[60C-F&4T)

To install the generator, clean the mating surfaces of
the generator frame and mounting bracket.

Install the generator in the bracket with the two
pivot bolts and lockwashers.

Install the generator belt, and the adjustment arm to
generator bolt.

Adjust the belt tension and tighten all bolls securely.

. Connect the armature, field, and ground leads on the

generator terminals,

B. Start the engine and check the generalor vperation.
Disassembly
L. Remove the generator splash shield, Check the ten-

]

sion of each brush spring with the use of a pull scale.
The spring fension must be between 32 and 40
ounces. Heplace spring if tension is incorrect.
Remove the two through bolts and lockwashers from
the generator end plate and remove brush end plate,
Remove armature (with pulley and drive end plate
attached? from generalor [rame. Refer to figure
9-6 for parts identification,

Place armature in a vise equipped with picces of
wiood belwesn jaws,

CAUTION: Tighten vise only sufficiently o hold
armalure securely.

Remove pulley, Woodruff key, and drive end plate
from armature shaft. Hemove any burrs from the
keyvway before removing drive end plata.

Pry out the bearing stop ring (snap ring) and push
the bearing out of the front end plate,

CLEANING AND INSPECTION

1,
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Wash all parts excepl the armature, field coils and
bearings with a clean solvent. Wipe off the arma-

ture and field windings, commutator and armature
shaft. Inspect generator end plate assemblics. FEx-
amine the brushes to make sure they are fres in
their holders, and that the brushes have not worn
to less than L% inch in length. Replace brushes if
thev are defeclive or worn beyvond their useful limit.
Clean inside of the brush holders with No. 00 sand-
paper.

Check condition of bearings. If thev are worn or
scored excessively or have lost their lubricant, they
must be replaced.

Check armature and field windings for worn insu-
lation, overheating and poor connections. Solder
any connections as required.

Check armature on a test growler for shorted wind-
ings. Place the armature on the growler and with
the unit turned on, place a hacksaw blade within
a fraction of an inch of the armature core slot as
shown in figure 9-3. A short cireuit in the arma-
lure windings or between commutator segments will
be indicated if the hacksaw blade vibrales or is
drawn to the armature. Replace armature if windings
are shorted.

Check armature for short circuit to shaft by placing
one test prod from a test light instrument (a series
connected light and battery will be zatisfactory if
a commercial test instrument is not available) to the
armature shaft and the other test prod to one of the
commutator segments. See figure 9-9. Lighting of
the test lamp will indicate a short circuil of the
armature winding to shaft. leplace armature if short
circuil is indicaled.

Check armature for open cirenit by placing arma-
ture on tester and contacting two commutator seg-
ments with contact button each time, until all seg-

Fig. 9-#—Testing Armature for Short Circuit fo Shaft
(6OC-T668)
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ments have been checked. Move one segmenl at a
time. Low readings on two adjacent segments indi-
cale open cirouit.

If the commutator is rough, scored or out-of-round,
it should be turned down on a lathe. Remove only
enough commutator surface to clean up scoring or
roughness. Do not remove more than 3/64 inch maxi-
mum from diameler of commutator, Undercut the
mica between the commutator segments aftor tum-
ing down comunutator; then polish the commutator
with No. 00 sandpaper. Do not use emery cloth.
Inspect the armature shaft. If it i= badly scored,
replace with new armature.

Check field eoils for open circuit by first removing
the ground wire from the generalor frame and sus-
pending in mid-air, See figure 9-10. Contact the
field terminal with one test light prod and the sus-
pended ground wire with the other prod. If the light
fails to glow, the field circuit is open. Check for
loose or broken conneclions at the ground and field
terminals and the wire which connects the two field
coils together, If tests =till indicate an open circwil,
replace field coils. Test the field eoils for ground by
contactng the field terminal with one test prod and
the generalor frame with the other test prod. If the
light glows the field circuit is grounded and must be
repaired or replaced.

10.

Fig. 9-10—Testing Fisld Coils far Open Circuit—{60C-7449)

To replace field cnils, remove the field coil terminal
from generator frame. Remove the two pole screws
with Pole Screw Remover Tool 10044 by clamping
tool and generator frame logether in a vise ag illus.
trated in figure 8-11.

CAUTION: Tighten vise only sufficiently to hold
fool in recess of pole screw while removing. Exces-
sive vise lension may distor! generator frame. Turn

11.

TOOL 10044

Fig. 9-11—Removing Pole Screws—(60C-7670)

tool with a wrench in a counterclockirise direction
until pole piece is [ree. Replace ficld coils and retest.
Check the insulated brush holder by placing one
test prod on the brush holder and the other prod
on ihe end plate, Test light should not glow. If the
light glows, replace the end plate. See fipure 9-12.
Inspect the bearings, front and rear end plates.
Replace end plales if defective.

13,

14,

15.

Fig. 9-12—Testing for Grounded Bruch Helder—{60C-7671)

Replace bearings if the races are excessively loous,
noisy, or if discolored due to overheating. See stops
14 through 17.

To remove front bearing, pry oul snap ring and
press bearing from end plate.

To replace front bearing, press bearing on outer
race into end plate unlil firmly seated and insert
snap ring.

To remove rear bearing, support armature in a
vise with pieces of wood belween jaws of vise and
armature. Tighten vise only sufficiently to hold
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armature securely. Use a battery terminal remover
tool or other suitable tool to draw bearing off arma-
ture shaft. Distortion of bearing will occur when re-
moving from armaiure shaft. If neeessary {o remove,
replace with new bearing.

17. To replace rear bearing, place bearing on armature
shaft. With the use of a 7/16 inch socket, or spacer
of same diameler so that driving pressurce will be on
inner raco, drive bearing on armature shaft with a
fiber mallet,

Assembly

1. Imsert brushes in holder and place ends of springs
over brush ends. Cheek brush lead conneclions at
brushes and terminal clips. Bearing snap ring must
be in posilion against bearing in drive cnd plate.

2. Place drive end plate on armature shafl. Il nec-
esmary, use a deep socket and apply pressure on the
bearing inner race lo instsll drive end plate and seat
bearing. Insert Woodruff key in slot in armature
shaft and agssemble the pulley, lockwasher and retain-
ing nul. Place armature in vise with pieces of wood
between jaws and tighten pulley relaining nul lo 30
to 50 Ibs. ft.

CAUTION: Tighten vise oniy sufficiently to hold
armature securely.

3. Field eoils must be in place securely and pole serows
Lightened, Assemble field and ground terminal parts,
Ield terminal insulators must be in good condition.

4. TPosition connecling wire of field coils to clear the
armature and through bolts.

5. Insert armature in frame, commutator end toward
terminal end of frame. Be sure ficld wires clear the
arma bure.

6. Place brush end plate on armature shaft. Make

sure brushes are lifted to clear the commutator.

Align the locating rivet on each end plate with the

notch on each end of generator frame.

Assemble lockwashers to through bolls and insert in

holes in hrush end plate. Screw bolts into drive end

plate and tighlen securely.

5. Install the generator rubber splash shield.

]

Polarizing Generator

After the installation of a new or rebuilt generator,
make sure the generator has Lhe correct polarity baefore
starting engine. lleversed polarity will cause the cutout
relay and limiter contael points to vibrate and burn. To
assure correct polarily, disconnect wire from PFIELD
terminal of generator regulator and momentarily touch
it to the BAT. terminal of the regulator. The quick
surge of current will correctly polarize the generator.
CAUTION: Do not use a “jumper” wire to polarize
the generator. The generator regulator points may be
burned by this method.

Armature Removal and Installation

1. Remove the rubber splash shield. Remove the two
through bolts and the brush end plate. Slide the
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armature and fronl end plate assembly out of the
[rame.

2 Clamp the armalure in a vise equipped with soft
jaws, and remove the retaining nutl, lockwasher,
pulley, and Woodruff key.

3. Remove any burrs or scratches from the keyvway
or shaft, and slide the drive end plate off the shaft.

4. Tnstall the front end plate on the new armature,

5. Install the Woodruff hey, pulley, lockwusher, and
retaining nut.

6. Slide the armature and fronl end plale assembly
into the frame, aligning the dowel with the frame
glol.

7. TInstall new brushes in the brush end plate, retract
the brushes until the brush springs ride against the
side of the brushes, to retain them in the retracted
position.

8. Install the end plate (aligning the dowel and the
frame slot). Install the through bolts with lockwash-
ers and nut=.

9. Use a piece of stiff wire with a hooked end to reach
through the ventilating slots, and position the brush
springs on lop of the brushes,

10. Install the rubber splash shield.

Commutator Turning and Undercutting

Check the commutator runout. Tf the surface of the
commutator is rough or more than 0002 inch out of
round, turn it down in a lathe or with a turning and
undercutting tool, Remove just enough copper to clean
up the commutator.

After the commutator is turned down, undercut the
mica hetween the hars 1/32 inch below the copper using
the undercutting tool. Figure 9-13 illustrates samples
of proper and improper commutator undercutling, Polish
the commutator with No. 00 sandpaper to remove all
burrs. Brush all particles of copper from the mica insula-
tion between the commutator segments.

Brush Removal and Installation

Replace the generator hrushes when they are worn to
Ly Inch. Alwavs change both brushes when replacement

Fig. 9-13—Examples of Undercuiting—(&0C-7472)
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is required. If the brush wear has been cxcessive, check
the condilion of the commutator, and turn it down if
Necessary.

1. Remove the two through bolts from the gencrator
frame,

2  Remove the brush end plate and the armature and
front end plate assembly from the generator frame,

3. Disconnect the brush terminale and remove the
brushes,

4. Clean the carbon and dirt from the brush end plate.
Repair or replace the insulation between the brush
holders and end plate and the armature terminal and
end plate if it is worn or cracked,

5. Muke sure that the new hrughes slide freely in the
brush holders, Seat the new brushes by sanding as
shown in figure 9-14.

6. Relract the brushes until the brush =springs ride

against the side of the brushes, to retain them in the
retracted position,

Install the armalure and front end plate assembly
and Lhe brush end plate (aligning the dowels and
the frame slots)

Install the through bolts with lockwashers and nuts,
Use a piece of stiff wire with a hooked end to reach
through the venlilating slots and position the brush
springs on top of the brushes,

© @

GENERATOR REGULATOR

The generator regulator assembly containg three con-

CUT STRIP SLIGHTLY FROM TURNING
WIDER THAN BRUSH

USE SAMDFAFPER DNI.‘I'\ HOLD END PLATE

SOFT JAWS
IN YISE

e
Fig. 9-14—Generalor Brush Seating—{60C-7473)

PULL IN DIRECTION '
OF ARMATURE ROTATION T &

trol units, sach performing a separate function of control
with respect to generator output, battery condition and
electrical load. The individual units are the (1) voltage
limiter, (2) ecurrent limiter and (3) culout relay. Each
unit is adjustable to provide the proper regulalion and
cutout opening and closing. If adjustments fail to provide

FIELD CURRENT (POINTS CLOSED)

YOLTAGE CURRENT CUTOUT
LIMITER LIMITER  RELAY

GEMNERATOR
FIELD CURREMNT A ..
STARTS HERE

e

TO GEMERATOR FIELD

SHUNT WINDING

SERIES WINDING

—

FIELD CURRENT (POINTS OPEN)

VOLTAGE LIMITER POINTS OPEN
pa b, §

Fig. 9-15—Generater Regulater Operatien—(&0C.7674)
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the specified voltage, current or cutout settings, and
other units of the charging circuits have been proved
satisfactory, then the regulator must be replaced.

Principles of Operation

The generator regulator is a device for controlling the
operating voltage and current of the generator. A cutout
relay is provided which acts to prevent battery current
from discharging through the generator when generator
voltage is below battery voltage.

The voltage induced in the generator depends on the
speed of rotation of the armature and the strength of the
magnetic field between the pole shoes. It is not practical
to control the generator by controlling the speed of the
armature, so regulation is accomplished by controlling
the field current.

The voltage and current limiters act to open respective
sets of points connected in series with the field circuit of
the generator. If the points on the voltage or current
limiter are opened, field current cannot flow across the
points directly to the field windings, but will flow
through a resistor to the field windings. See figure 9-15.

The resistor reduces the amount of current flowing in
the field circuit which in turn reduces the strength of the
magnetic field causing the output of the generator to
decrease. When the points close, field current again flows
through the points at a normal value, causing the gen-
erator output to increase. By opening and closing the
points at a rapid rate, smooth control of the generator
output is obtained.

VOLTAGE LIMITER

The voltage limiter points are opened by the magnetic
attraction of a core placed under the points. Spring ten-
sion holds the points closed. A shunt (parallel) winding
comprised of fine wire with many turns is wound around
the voltage limiter core.

As the generator voltage increases, the magnetic
strength of the core increases. If the spring tension is
adjusted to provide an output regulation of 15 volts, the
points will open when generator voltage reaches this
value. When the points open, field current will flow
through the resistor thus causing a decrease in voltage
output of the generator. This voltage decrease will result
in less current flowing through the shunt winding of the
voltage limiter.

The core will decrease in magnetic strength and spring
tension will cause the points to close. When the points
close, generator voltage will again increase. This cycle is
repeated to provide a steady controlled maximum oper-
ating voltage.

The current and voltage limiters never operate to-
gether. The state of charge of the battery and the elec-
trical load determines the amperage output of the
generator. If the battery is low or the electrical load
demands are high, the generator amperage will be high,
causing the current limiter to operate. If the battery is in
a high state of charge and the electrical load demands
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are low, the generator amperage will be low but the
voltage output will be high, causing the voltage limiter
to operate.

CURRENT LIMITER

The current limiter points are opened by the magnetic
attraction of a core placed under the points. A winding
is placed around the core. This winding is in series with
the armature circuit from the generator to the battery.
All of the current which flows from the generator to the
battery or the other circuits of the vehicle must flow
through the winding on the current limiter. As the current
flow increases through the winding, the magnetic strength
of the core also increases. If the spring tension which
holds the points closed is adjusted to an output regula-
tion of 25 amperes, the points will open when this amount
of current is flowing through the current limiter winding,
due to the magnetic attraction of the core. When the
points open, generator output decreases causing a de-
crease in current flow through the current limiter wind-
ing. This also causes a decrease in magnetic strength of
the core. The current limiter points are then closed by
the spring tension and generator output again increases.
This cycle is repeated at a rapid rate thus providing a
steady controlled output of the generator.

CUTOUT RELAY

The cutout relay is one of the controlling units of the
generator circuit opening or closing the circuit between
the battery and the generator depending on the voltage
output of the generator. The cutout relay serves to pre-
vent battery current from discharging back through the
generator when generator voltage is below battery volt-
age. One series and one shunt winding are wound around
the cutout core. Spring tension holds the points open on
the cutout relay.

When generator voltage starts to increase, current flows
through both windings of the cutout relay. If the spring
tension is adjusted to close the points at 12 volts, the
points will close when generator voltage reaches this
value due to the magnetic attraction of the core.

When generator voltage falls below battery voltage,
battery current will flow towards the generator. This
reverse current will flow in the opposite direction in the
series winding (toward the generator). The current in the
shunt winding will continue to flow directly to ground
in the same direction as it did when the cutout was
closed. The two windings will magnetically oppose each
other and the core will lose its magnetic attraction, thus
allowing the spring tension to open the points and break
the circuit between the generator and battery.

Diagnosis and Testing
GROUND CIRCUIT TEST
The regulator ground circuit test will indicate presence

of high resistance or an open circuit between generator
and regulator ground. Resistance in the charging circuit
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will reduce the charging current and, in some instanees,
raise the operating voltage of the gencrator. See figure
9-16.

VOLT-AMPERE TESTER ANT) VOLT-AMPERE
MODEL VAT-6 TESTER CONNECTIONS

1. a. Volt-Ampere Tester:
“Direct” position.
b. Volt-Ampers Model VAT-6 Tester: Turn conlrol
knob to “No, 27 position.

Turn control knob  to

Fig. ?-16—Connections for Regulater Ground Circuit Test
(BDC-7&75)

2. Turn voltmeter selector switch to 4 YOLT'S position.

3. Disconnect BAT. wire from regulator terminals and
connect negative ammeter test lead to regulator BAT.
wire,

4. Connect the positive ammeter test lead to regulator

BAT. terminal

Connect the negative voltmeter test lead to the

generator frame and the positive voltmeter test lead

to the regulator base. All lights and electrical equip-

ment should be turned off,

[sh ]

TEST

1. Start engine and while watching volimeter, slowly
increase engine rpm from idle fo 1500 rpm. The volt-
meter reading should not exceed 1 volt at any speed
and preferably should stay at ZERO.

TEST CONCLUSIONS

If voltmeter reading exceeds .1 volt, check for poor
generator and regulator ground contact. Inspect condition
of ground wire between generator and regulator. Check
engine to dash panel ground strap.

CUTOUT RELAY TEST

The cutout relay may be tested on the vehicle with the
use of a Volt-Ampere Testor, Before testing or adjusting
the regulator, the batfery musi be in good condition and
the charging circuit resistanee must not exceed specifica-
tioms. Test cutout relay as follows: See figure 9-17.

Fig. 9-17=Connections for Cutout Reloy Test—(60C-7676)

VOLT-AMPERE TESTER AND VOLT-AMPERE
MODEL VAT-S TESTER CONNECTIONS

1. a. Volt-Amperse Tester:
“Direct” position.

b. Volt: Ampere Model VAT-6 Tester: Turn control
knob to “No, 27 position.

2. Turn voltmeter sclector switch to
position,

3. Disconnect BAT. wire from regulator and connect
negative ammeter test lead to regulator BAT. wire.

4. Connect the positive ammeter test lead to the regu-
lator BAT. terminal.

3. Connect the positive volimeler test lead to the ARM.
terminal of regulator and negative voltmeter test lead
to the regulator base,

6. a. Volt-Ampere Tester: Connecit a shorl jumper
wire from the ARM. terminal of generator to the
FIELD terminal of gencrator.

b. Volt-Ampere Model VAT-6 Tester: Connect one
field jumper lead of tester to ARM. terminal of
the generator and the other field jumper lead (o
FTELT} terminal of generator.

Turn eontrol knob to

16 VOLTS

TEST

1. Start engine and slowly increase engine rpm. Note
the voliage al which the cutout relay points close,
Closing voltage is indicated by a slight drop-back of
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the needle. Al the same time, deflection of the test
ammeter necdle will be noticed. Closing voltage must
he 12.4-13.2 volts. Repeat this step several times to
make sure culoul relay operates each time. Sea
specifications

2. Test for the amount of current necessary to open the
cutout relay points by increasing engine rpm until
the generator charges approximately 10 amperes,
then slewly decrease engine rpm and obscrve am
meter reading, Tt may be necessary to reduce idle
rpm of engine to allow cutout relay points to open.
Cutout relay points must open at 3-7 amperes re
verse curreml  (discharge direction). See specifica-
tions.

TEST CONCLUSIONS

If the cutout relay does not open or close at the speci-
fied setlings, regulator cover must be removed and cutout
relay inspected and adjusted.

Inspect fur pilled or burned contact points and general
condition of the unit

VOLTAGE LIMITER TEST

The correct selling of the voltage limiter is essential
to the electrical system of the vehicle. Too high a setting
will shorten the life of the lamps, radio, battery, coil, and
breaker points, Too low a setting will not allow the bat-
tery to be recharged after being discharged by starting
loads and engine idle operating discharge. Preliminary
tesis of the generating circuil must be made hefore test-
ing or adjusting the voltage limiter. Sec figure 9-14
for voltage limiter test connections.

The engine and electrical equipment must be at normal
operating temperature and the regulator cover must be in
place when checking the voltage or current limiters.

=l

Fig. ?-18—Connections for Volioge Limiter Test—{60C-7677)
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VOLT-AMFERE TESTER AND VOLT-AMPERE
MODEL VAT-6 TESTER CONNECTIONS

1. a. Volt-Ampere Tester: Turn control knob to “Fixed
Load” (1.4 OHM) posilion
h. Volt-Ampere Model VAT-6 Tester: Tum con-
trol knob to “No. 3" (14, OHM) position.
2. Turn voltmeter selector switch to 16 VOLTS posi-
Lion.
3. Discomnect BAT. wire from regulator and connect
negative ammeter test lead to regulator BAT, wire.
4. Connect the positive ammeter test lead to regulator
RAT. terminal
Connect the positive voltmeter lest lead to the ARM,
terminal of regulator and negative vollmeter test
lead to the regulator base.
6. Attach Regulator Temperature Gauge Tool M-183-
RTG-5 (calibrated in volls) to regulator cover. See
figure 9-19.

[ |

TOOL M-183-RTG 3

Fig. 9-19-Temperature Gauge for Voltage Setting—(BM-7781)
TEST

Before making test, calibrate voltmeter as follows:

Press voltmeter check button and adjust zero corrector,
if necessary, so meter pointer reads on voltmeter check
line. Release voltmeter check button. Meter pointer
should return to black har at left of scale.

1. Start engine and allow engine to run at 1500 rpm
for 20 minutes (if started cold) or until Regulator
Temperature Gauge reading is steady for 5 minutes
(if engine was previously warmed up)

Reduce engine rpm until cutout relay points open.
Slowly increase engine speed to 1500 rpm

Turn contral knob toward “Variable” position until
a current flow of 8-10 amperes is indicated on am-
meter.

& w0
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5. Read the voltage indicated on voltmeter. This is the
presenl voltage limiter setting.

TEST CONCLUSIONS

Compare the voltage reading on voltmefer with read-
ing on Temperature Gauge. [f the voltage readings do
nol eoineide (plus or minus 4 volt), then the regulator
cover must be removed and the voltage limiter adjusted,

CURRENT LIMITER TEST

The current limiter unit of the generator regulator
prevents the generator from exceeding the current output
for which it was designed.

To tegt the current limiter, it is necessary to creale a
condition that will cause the curreni limiter to operate.
This is accomplished by placing a load on the generator
as described in the following test procedure. See fgure
G,

Fig. 9-20—Connections for Current Limiter Test—(&0C-74678)

VOLT-AMPERE TESTER AND VOLT-AMPERE
MODEL VAT-6 TESTER CONNECTIONS

1. a. Volt-Ampere Tester: Turn control knob to “Fixed
Load” (1'% OHM) posilion.
b. Volt-Ampere Model VAT-6 Tester: Turn con-
trol knob {o “No. 3" (1 OHM) position.

2. Disconnect BAT. wire [rom regulator and connect
positive ammeter test lead to regulator BAT. termi-
nal,

3. Connect the negalive ammeter test lead to the
regulator hase,

TEST

1. Start engine and inerease engine speed to 1500 rpm,
2. Turn control knob slowly toward “Variable™ position
until highest possible ammeter reading is oblained.

TEST CONCLUSIONS

The highest ammeter reading obtained is the setting
of the current limiler,

If setting is nol within the limits of the specifieations,
then regulator cover must be removed and spring tension
of the current lmiter adjusted to obtain specified setting,

Adjustmeants

If adjustments are necessary, remove the two screws
holding the cover in place and remove cover to provide
access to the adjusiments. See figure 9-21. When re-
placing the regulator cover use 8 new cover gasket if the
old gasket will not provide a good seal,

The generalor regulator adjustments are as follows:
Use Bending Tool 10505-F.

CUTOUT RELAY

VOLIAGE LIMITER

CURRENT
LIMITER

BENDING
TOOL 10505-F g4

BEND TO ADJUST

Fig, 9-21—Regulater Adjustment—(&0C-T7679)

CUTOUT RELAY ADJUSTMENT

Bending of the spring support is the principal adjust-
ment of the cutout relay. Raising the spring support to
increase the spring tension will cause the cutout to close
al & higher vollage. A decrease in the spring tension will
cause the cotout to close at a lower voltage. Do not bend
the armature stop. This adjustment controls the point
gup and should not be touched,

VOLTAGE LIMITER ADJUSTMENT

The principal adjustment that can be made is bending
of the spring support. Haising the spring support to
increase the spring tension will raise the voltage setting,
A decrease in spring lension will lower the voltage set-
ting. The final test of the voltage limiler must be made
with the regulator cover in place,

CURRENT LIMITER ADJUSTMENT
If amperage differs from thal specified, adjust as fol-

lovws

1. To increase currenl vutput, raise the spring support
slightly upward.

2. To decrease curreni output, bend the spring support
glightly downward.

3. Recheck current with regulator cover in place.

201
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Removal and Installation of Regulator

1. Remove negative (ground) cable from battery termi-
nal post. Loosen the terminal screws on regulator and
disconnect attached wires.

2. Remove three screws securing regulator to left front
radiator support bafffe and remove regulator.

3. Install regulator in the reverse order of removal. Be
sure radio condenser is installed and the condenser
wire attached to the ARM. terminal of the regulator.

TROUBLE SHOOTING GUIDE —
GENERATOR AND REGULATOR

Generator Has No Output

1. Defective generator.

2. Defective regulator.

3. Grounded or open lead from armature terminal of
generator to regulator.

Grounded or open field lead.

Field and ground wires reversed on generator.
Broken drive belt.

b

[

o

Generator Has Low Output

Slipping fan belt.

Low current or voltage limiter setting.

High resistance in charging circuit.

Defective generator.

5. Regulator field circuit has excessive resistance.

-~ L=

Generator Has Excessively High Output

1. Defective regulator.

Voltage or Current Limiter Points Badly Burned

1. Shorted generator field windings.

Cutout Relay Points Chatter

1. Generator polarity reversed.
2. Battery installed incorrectly.
3. Cutout relay closing voltage setting too low.

Generator Noisy

1. Defective bearing.

2. High mica.

3. Commutator out of round.
4. Defective brushes.

BATTERY

The standard battery used is 12 volts, 6 cell construction
with a rating of 40-ampere hour capacity. Sealed cell
connectors are incorporated which minimize self-discharge
and resist dead shorting.

The battery is located in the right front section of the
engine compartment. It is placed on a securely mounted
tray and held in position by a bottom hold-down bracket.

The battery is constructed in such a manner that each
cell contains positive and negative plates alternately
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placed next to each other. Each positive plate is sep-
arated from a negative plate by a non-conducting porous
separator which prevents the plates from touching each
other. If any of the positive plates should make contact
with negative plates within a cell, the cell will short
circuit and no longer be useful. All of the positive plates
are welded to a post strap, forming a positive group, and
all the negative plates are welded to a similar post strap,
forming a negative group.

Each positive plate is composed of a lead grid with
lead peroxide (lead and oxygen) pasted into the grid
openings. The negative plates are composed of a lead
grid with spongy lead pasted into the grid openings.

The liquid electrolyte is comprised of sulphuric acid
and water mixed together to form a sulphuric acid
solution.

Operation
SPECIFIC GRAVITY

The specific gravity of battery electrolyte indicates the
state of charge of the battery. The electrolyte in a fully
charged battery is approximately 1.280 times as heavy as
pure water when both liquids are at the same tempera-
ture. Therefore, the electrolyte of a fully charged battery
would be described as having a specific gravity of 1.280.
When the battery discharges, sulphuric acid in the elec-
trolyte combines chemically with the plates, thus lighten-
ing the weight of the remaining electrolyte. The battery
hydrometer will determine the specific gravity of the elec-
trolyte in a cell. The amount of unused sulphuric acid in
the solution is a measure of the degree of charge of a
normal cell.

The following table illustrates a typical range of spe-
cific gravity for a cell in various stages of charge based
on the ability of the battery to “turn over” the engine at
80° F.

SPECIFIC PER CENT
GRAVITY OF CHARGE
1.280 100%
1.250 759,
1.220 509,
1.190 25%
1.160 Limited Useful Capacity
1.130 Discharged

BATTERY EFFICIENCY AT LOW TEMPERATURES

The lower the temperatures at which a battery is re-
quired to operate, the more necessary it is that the battery
be maintained in a fully charged condition. A battery
having a low specific gravity of 1.225 at 80° F. will oper-
ate the starter at warm temperatures but may fail at
extremely low temperatures due to the lower battery
efficiency at a low temperature.

The following table shows the efficiency of a fully
charged battery at various temperatures.
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BATTERY EFFICIENCY AT VARIOUS
TEMPERATURES

EFFICIENCY OF A
TEMPERATURE FULLY CHARGED
BATTERY

80° F. 1009

50° F. 8297

30° F. 64,

20° F. 58,

10° F. 50%

0° F. 407,

—~10° F. 339,

Periodic Maintenance

Maximum battery life can be obtained only when
proper care and periodic inspection is given the battery.
It is also important that output capacity not be exceeded
by constant and excessive overloading and that charging
requirements be maintained.

Water is one of the essential chemicals of a storage
battery and under normal conditions of operation, is the
only component of the battery which is lost as a result of
charging. It is important that the recommended level of
electrolyte be maintained for maximum battery life.

The following steps must be observed when servicing
a battery:

1. Never allow the electrolyte level to drop below the
top of the plates, otherwise the acid will reach a
high concentration that will damage the separators
and impair the performance of the plates. The plates
must be completely covered by the electrolyte to
take full part in the battery performance. The level
of the electrolyte is correct when the liquid just
covers the ring in bottom of filler well.

2. Check the level of the electrolyte, when at or near
room temperature.

3. When refilling battery cells, use distilled water or
purified tap water. Do not use rain or well water.

4. Always keep battery at least 34 charged, otherwise
the battery plates will become sulphated and loss of
efficiency will result with possible damage from
freezing during winter weather.

5. Avoid overcharging a battery. Excessive charging
will create high internal heat, expanding the positive
plates and causing them to buckle and warp. Dis-
tortion of the battery case and displacement of the
sealing compound will also result.

6. Fast charging causes a rapid rise in battery tem-
perature. Do not allow the temperature to exceed
125° F., otherwise the battery may be severely dam-
aged. Safe, fast-charging equipment is available
which incorporates a precision thermostat that auto-
matically shuts off the fast charger when the battery
temperature reaches 125° F.

Thermostatic control assures maximum charge in
the shortest possible time. Maximum fast charge rate

for a 12-volt battery should not exceed 30 amperes.
7. Never add sulphuric acid to a cell unless the elec-

trolyte has been lost through spilling. Any electro-

lyte added must be at the proper specific gravity.

Charging the Battery
PREPARE THE BATTERY FOR CHARGING

Wash all dirt from the battery and clean its terminals
before placing it on charge. Do not allow dirt to enter
the cells. Bring the liquid level in the cells up to the fill
ring. Allow the battery to warm up before adding water
as the level will rise as it warms.

SLOW CHARGING

Slow charging is the only method which will fully
charge a battery. Slow charging should be at a rate of
3 to 4 amperes for a sufficient length of time to fully
charge the battery. The battery is fully charged when the
cells are all gassing freely and the gravity ceases to rise
for three successive readings taken at hourly intervals. Do
not stop charging short of the fully charged state, even
if it requires charging for 24 hours or more. A battery
which is badly sulphated will require more charging
time than a normal battery.

HIGH RATE CHARGERS

A high rate charger has the ability to quickly “boost”
a battery without removing it from the car. However,
a high rate charger may be used, to quickly “boost” a
battery in the process of bench charging a battery.
A high rate charge must always be followed by slow
charging for a length of time necessary to bring the
battery to full charge. Follow the instructions provided
by the maker of the high rate charger being used,
limiting the charge rate to 30 amperes maximum for
12-volt batteries. See the Specific Gravity—Fast Charge
time table for recommended maximum fast charge time
for batteries in various stages of discharge.

Charging batteries at a high rate causes the tempera-
ture of the electrolyte to rise and may cause violent
gassing of the electrolyte unless the high rate charge
equipment is provided with an automatic time limiting
or temperature limiting device to protect the battery
electrolyte from exceeding a temperature of 125° F. and
gassing excessively.

Diagnosis and Testing
CHARGE TEST (3-MINUTE)

A charged battery can be tested by determining its
ability to deliver current.

A discharged battery can be tested by determining its
ability to accept a charge.

The following test procedure will determine the con-
dition of a charged or discharged battery, based on the
above principle:

1. After making a visual inspection of the battery, make
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the “Battery Capacity Test” of this section, noting

the voltage under a load of 3 times the ampere hour

rating.

2. If voltage is 9.25 volts or more, battery has good
output capacity and will readily accept a normal
charge. If specific gravity reading is 1.250 or more,
slow charge battery at a 3 to 4 ampere rate until
battery is fully charged. If gravity is below 1.250,
test the charging system to determine cause. Slow
charge battery at a 3 to 4 ampere rate until battery
is fully charged.

3. If voltage is below 9.25 volts, test charge the battery
as follows:

a. Connect fast charger to battery and charge at a
rate of 30 amperes for 3 minutes or maximum
rate if 30 amperes cannot be obtained.

b. After 3 minutes of fast-charge, with charger still
operating on fast-charge, test individual cell volt-
ages of battery. See “Individual Cell Test” of this
section. If cell voltages are even, =.2 volt, test
total battery voltage with charger still operating
on a fast charge and proceed with steps 4 and 5.
If cell voltages are uneven by more than .2 volt,
charge battery according to “Charging the Bat-
tery” and retest. If cell voltages remain uneven
by more than .2 volt, then battery must be re-
placed.

4. If total charging voltage is under 15.5 volts, test
specific gravity. The battery can be fast-charged
according to the times listed in the following table,
followed with a slow charge for a length of time
sufficient to bring the battery to a full state of charge.
Be sure that maximum fast-charge rate of 30 amperes
is not exceeded. Slow charging should be at a rate of
3 to 4 amperes. Slow-charge until gravity rises to
1.270 and does not increase after three consecutive
hourly readings.

SPECIFIC GRAVITY FAST CHARGE

1.150 or less *1 hour
1.150 to 1.175 *3/ hour
1.175 to 1.200 *14 hour
1.200 to 1.225 *1/ hour

Above 1.225 Slow Charge Only

*Follow with slow charge at 3 to 4 amperes.

5. 1If total charging voltage is over 15.5 volts, the battery
is unsatisfactory in its present condition and may
be sulphated. The battery, in most instances, may be
made serviceable by subjecting it to a continued
slow charge. Fast charging alone will not bring a
battery to a full state of charge. After charging, per-
form “Battery Capacity Test.” If the test voltage
checks above 9.25 volts, the battery may be placed
back in service. If below 9.25 volts, replace the
battery.
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CAPACITY TEST

The Battery Capacity Test is made to determine
whether the battery has sufficient discharge capacity
for the load imposed upon it by ignition, lights, and
accessories on the car, while cranking the engine. The
voltage reading obtained in this test is used to determine
battery condition.

Before testing the battery capacity, be sure that the
level of the electrolyte is above the cell plates and the
specific gravity of each cell is 1.225 or more.

Test the battery capacity as follows: (See figure
9-22).

1. Turn the control knob on the Battery Starter Tester

to OFF position.

2. Turn the voltmeter selector switch to the 16 VOLTS

position.

Fig. 9-22—Battery Capacity Test—(60C-7680)

3. Connect the positive test leads to positive battery
post and negative test leads to negative battery
post.

4. Turn the control knob in a clockwise direction until
the ammeter reads the required load. The load is
computed as 3 times the ampere hour rating of a
battery. Example: a 40-ampere hour battery should
be tested at 120 amperes load.

5. With the ammeter reading the required load for
15 SECONDS, note the voltmeter reading (should
be 9.25 or morc volts). With the reading obtained
in this test, perform the “Battery Charge Test” to
determine condition of battery.

CAUTION: Avoid leaving the high discharge load
on the battery for periods longer than 15 seconds.

INDIVIDUAL CELL TEST

The Individual Cell Test is made to determine con-
dition of the battery (in conjunction with the “Battery
Charge Test”) by comparing voltage readings taken of
the individual cells while the battery is under a load
of 3 times the ampere hour rating of the battery. See
figure 9-23 for test connections.

1. With the control knob of the Battery Starter Tester

in the OFF position, turn the voltmeter selector
switch to 4 VOLTS position.
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Flg. #-23—Battary Individual Cell Test—(60C-7681)

Connect lhe AMP test leads to the hattery, Con-
nect positive test lead to positive ballery post and
negative test lead to negalive battery post

Tum the Baltery-Starter control in a clockwise
dircction until the ammeter reads the required load
i3 times the ampere hour rating of the batteryi. It
i5s lmportant to maintain an even Ilnad on the hattery
while testing the individual cells.

Commect volimeter test leads to two awls so battery
sealing compound can he penetrated on connector
straps in taking voltmeter readings. Tesl each eell
in turn and note the individual cell voltages under
load. Individual eell voltages should not vary mare
than 2 wvoll from each other. Press sealing com-
pound back into holes caused by awl penetrations.
CAUTION: Awvoid leaving the high discharge load
on the battery jor periods longer than 15 seconds.
After completing this test, turn the control knob to
OFF position before disconmecting clips,

MEGATIVE BATTERY CABLE RESISTAMNCE TEST

{3}
de

The MNegative Battery Cable Resistance Test serves
guickly indicate presence of a poor connection or
fective ground cable by reading the voltage drop be-

tween the negative battery terminal post and the point

of

connection on the engine. Make the test as follows:

See figure 9-24,

2

Turn the voltmeter selector switch of the Battery-
Starter Tester to 4 VOLTS position.

. Connect the voltmeler test leads across the hattery
ground cable, negative lead to negative batllery
terminal and positive lead to head bolt on cvlinder
head. Be sure lest leads make good electrical eontact.
With starting motor engaged, the vollmeler should
read .1 volt or less,

If the woltmeter reading is greater than .1 wvalt,
clean and tighten ecomnections or replace cable,
Always test the voltage drop across the bailery eable
before making test of the starting motor.

POSITIVE BATTERY CABLE AND STARTER RELAY

SISTANCE TEST

To delermine the presence of high resistance in the

Fig. 9-24—Connections for Megotive Battery Cable
Resistance Test—(&0C-74B2)

positive starter cables and starter relay, make the follow-
ing fest: See figure 9-25.

1.

2.

Turn the voltmeter selector switch of the Battery
Starter Tester lo 4 VOLTS position.

Connect the positive volimeter test lead to the
positive terminal of the baltery and the negative
voltmeter test lead to the starter terminal

Connect a “jumnper” wire from coil “DIST.” terminal
to ground.

Crank the engine with the use of the starter relay
control switch. MNote the reading on the voltmeter,

Fig. 9-23—Connections for Positive Battery Cable
ond Starter Relay Resistance Test—(60C.7683)
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5. With the starting motor cranking the engine, the
reading on the voltmeter should not be greater than
4 volt. i the voltmeter reading is greater than .3
volt, test the vollage loss of the cables and the relay
separately to locate the poinl of high resistance.

If the voltage loss readings are higher than specified,
clean and tighten connections or roplace the cables
or starter relay.

6. To test the starter cables and solenoid separately,

set vollmeter selector switch ta 4 VOLTS position.

The voltmeter reading should not execed 0.1 volt.

The test connections are as follows:

a. Puositive voltmeter lead to positive battery ter-
minal. Negative voltmeler lead to battery terminal
of rtarter relay.

bh. Posilive tesl lead to battery terminal of starter
relay. Negative test lead to slarler terminal of
gtarter relayv.

¢, Tositive test lead to starter terminal of starter
relay, Negative test lead to starler lerminal.

=]

Removal of Battery

To remove hattery from compartment, proceed as fol-

lows:

1. Remove negative (ground) cable from battery ter-
minal. Then remove positive cable from battery ter-
minal. Il the lerminsl clamps do not remove easily,
use Terminal Clamp Lifter Tool M-276-21. To re-
move lerminal with Tool M-276-21, press upper ex-
tengion on jaws and drop lifler over terminal clamp
as far as possible, Helease pressure and turn screw
to the right until clamp i= lifted or removed.

2 Hemove the bottom hold-down bracket bholt and
bracket.

3. Lift the battery from the compartment with a carrier
strap secured to each terminal post,

Installation of Battery

Before installing battery, inspeet the ballery tray and
hold-down bracket for possible damuage caused by acid
corrngion from the battery. Make sure compartment is
free of hardware or objects which would cause damage Lo
the battery case. Corroded parts, eable terminal clamps
and battery top may be cleaned with water to which some
huusehold ammaonia or sodium bicarbonale | baking soda )
has been added. Scrub with a stiff bristle brush. Do not
file or scrape the lead coating ofl the brazs terminal
clamps. Dry the steel parts and paint with a black acid-
proof paint.

Do not paint battery terminals or cable clamps. Ex-
amine cables to be sure that insulation is adequate and
that the eable clamps and battery terminals are clean.
Inspect cables for broken or [roved conductors. Battery
terminals and the inside of the cable ¢lamps should be
cleaned with sandpaper or wire brush. A thin film of
mineral grease or vaseline should be applied (o the hle
clomps and over lhe bolt studs after connecon. Check
starter connections at the starter relay for tightness.

1. Attach a carrier strap to each terminal of the bat-
tery and place batlery in its compartment. Make
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sure that the battery extension fits firmly under the
lip of the tray.

2. Install the hold-down bracket over the battery exlen-
gion and tighten the hold-down halt,

4. Spread the cable clamps aparl with a wide blade
serewdriver sufficiently to allow an casy fit over the
baltery terminal. First install positive starter relay
cable to positive terminal of batterv. Connect nega-
tive (ground) cable to hattery terminal last Tighten
cable clamp bolls securely.

CAUTION: Correct ballery insiallation is necessary
fo prevent damage to the electrical svstem.

TROUBLE SHOOTING GUIDE — BATTERY
Battery Uses Excessive Amount of Water

1. Voltage limiter setling too high.
2, Cracked case.

Battery Will Not Remain Charged

Defective generator.

High resistance in charging circuit.

Voltage or current limiler setting too low.

Shorl circuit in vehicle wiring.

Exorssive idling or low speed driving while operating
ACCEssOries,

6. Generator regulator cut-oul points stick closed,

BN P3P

Battery Will Not Accept Charge

1. Sulphated hattery.
2. Open circuit between cells or internal defect or
damage.

STARTING MOTOR AND DRIVE

The slarting motor is a 12-voll, series-paraliel wound,
four pole, four brush lype unit. The circuit to the starter
is completed by means of a relay controlled by the igni-
tion switch. Figure 9-26 shows the starter mounted on
an engine.

The starler containe a positive engagement drive
mechanism. The drive pinion gear is engaged tn the fly-
wheel by lever action before the motor is energized.

When the ignition switch key is moved to the start
position (circuit is closed), current flows through the

Fig. 9-26—Starter Mounting—(&0C.-74684)
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starter motor drive coil, and through contacts to ground.
The strong magnetic field set up in the drive coil causes
the movable pole, which is part of the lever, 1o be drawn
downward to its seal, The lever assembly fork slides the
drive gear pinion into engagement with the fAvwheel
Refer to figures 927 and 9-25.

FORKS HOLD DRIVE ASSY.
AWAY FROM FLYWHEEL

COMNTACT
POIMNTS FIVOT PIN
[~
DRIVE= RETURM SFRING
CQILf,

THIS SLEEVE |15 KEYEL
TO SPIRAL GROOWVES
IN ARMATURE SHAFT

DRIVE END
BEARIMNG

ARMATURE
SHAFT

QYERRUMMING

THIS SPRING COMPRESSES WHEN CRITEH

GEAR ABUTMEMT 15 ENCOUMNTERED

Fig, 9-27=5tarter Drive Disengaged—{60C-7&B84)

MOVABLE POLE SEATED BY MAGNETIC
ATTRACTION OF EMNERGIZED DRIVE COIL

FORKS MOVE DRIVE ASSY.
= INTO ENGAGEMENT
i 4

STOR COLLAR LIMITS TRAVEL
IRETAIMIMNG CLIF)

Fig. 9-28—5tarter Drive Engoged—(&50C-7687)

When seated, the movahle pole functions as a normal
field pole and the drive coil lunctions as a field coil. Also,
an extension of the movable pole lever opens the contacts.
With the contacts held open, equal current flows through
all the field coils and the armature beging (o rolale, A

holding e¢oil is incorporated in the circuit to keep the
starter motor drive engaged and the contacts open, when,
due to over-running conditions, the field coil current may
not be sufficient to maintain control of the movable pole.

An over-running clutch is incorporated in the starter
drive to prevent the engine from driving the starter
armature assembly,

When the circuit is opened (ignition key released),
the starter drive actuating lever and movable pole is
released by the lever relurn spring, and the drive pinion
is disengaged from the flvwheel

Ground Contacts

Tf the coil were not grounded {by closed ground con-
tacts) during the engagement operation, the current
would encounter considerable resistance in the field coils
and the armature, As a result of this resistance, the cur-
rent fow would be insufficient to create a magnetic field
strong cnough to pull the shoe into position and engage
the starter. When the current through the coil goes
directly to ground, however, there 1s little resistance and
the current flow is heavy, Therefore, the ground contacts
are necessary to create a field strong enough to perform
the engagement operation.

Holding Caoil

Although the strength of the drive coil i= considerably
reduced by the opening of the ground contacts as the
starter 18 engaged, the ooil is still strong enough to hold
the shoe and lever assembly in engagement during most
of the cranking operation.

Toward the end of the eranking period, however, dur-
ing that short period when the engine 1s trying to start,
the mechanical load on the starting motor decreases and
increases intermittently. This load change decreazes and
increases the current flow which, in turn, alternately
decreases and increases the magnetic pull of the coil.
Each time the magnetic field strength decreases, the drive
actuating pole shoe and lever assembly would tend to dis-
engage and, in so0 doing, momentarily close the ground
contacts, On the subseguent increase in current flow, the
actuating shoc and lever assembly would immediately
return to full engagement opening the contacls again.
Thiz intermittent reduction in magnetic field strength
would cause the contacts to chatler and arc.

To prevent arcing between the contacl points at the
end of the cranking period, a smaller holding coil is
wound in parallel with the drive coil and is connected
permancntly hetween the slarter lerminal and ground.
The holding coil exerts sufficient magnetic strength to
compensate for the momentary magnetic decrease in the
drive coil. Together with the drive coll and supplemental
to it, therefore, the holding coil holds the shoe and lever
assembly in {ull engagement (and consequently the con-
tacts remain closed) until the engine is running and the
starter circuit is open.
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STARTING SYSTEM DIAGMNOSIS AND TESTING
Cranking Voltage Test

Before proceeding with the Cranking Voltage Test of
the starting motor, the batlery, cables, and starter relay
should be tested. See “Battervy Diagnosis and Testing”
in this section of the manual. The Cranking Voltage Test
serves as a fuick over-all check of the slarting motor
system and if the test is satisfactory, it 1s an indication
that no major trouble exists in the starting motor svstem,
The test must be made with the engine al normal oper-
aling tempeorature, See figure 9-29 for test conneclions,

1. Conneet a "jumper” wire from the coil “TIIST" ter-
minal to ground,

2. Turn the voltmeter selector switch of the Battery
Starter Tester to the 16 VOLTS position.

3. Connect the positive voltmeter lead to the starting
motor terminal and ground the negative voltmetoer
lead to the starting molor through bolt

4. Crank the engine for 15 seconds.

5. The starting molor should crank the engine at a
normal rate of speed (approximately 230 rpm) with
a voltmeter reading of 9.5 voltz or more. If the crank-
ing voltage is found to be les= than 9.5 volts, then
further tests must be made of the slarling motor to
delermine the source of trouble,

6. Remove the “jumper” wire from the endl “DIST."
terminal Lo ground,

Fig. 9-29-Cenneclions for Starting Motor Cranking
Volitoge Test—(&0C-7688)

Starting Motor Cranking Test

(Amperaoge Draw)

The Starting Motor Cranking Test with a cranking
load is made lo determine the current drawn by the
starting motor under a normal cranking load (free en.

gine). If the current during the [ollowing lest exceeds
150 amperes, the starting motor should be removed and
repaired. See figure 9-30 for test connections. The en-
gine must be at operating temperature for the Starting

Mulor Cranking Test which foellows :

1. Turn the Batiery-Starter Tester control knob to the
“OFF" position.

2. Set the voltmeter selector switch to the “16 VOLTS”
position.

3, Connect the positive voltmeter and ammeter leads

to the positive battery post and the negative volt
meter and ammeter leads to the negative ballery
post.
CAUTION: Connecling a "standard’ ammeter across
the battery terminals will short circuil the battery
and damage the meter. Use a test instrument such as
that shown in figure 9-30 with buili<in seriez re-
sislance, when making this test. Be sure lo connect
voltmeter leads directlv to the battery terminals and
not to the heary ammeter test clips.

4. Connect a “jumper” wire from the coil “DIST.” ter-
minal to ground.

5. CUrank the engine for 15 seconds; note the exact read-
ing on the voltmeter seale.

6. Turn the ignition key to the “OFF" position. Turn
the control knoh of the Battery-Starter Tester clock-
wise until the voltmeter reads exactly the same as
with the slarter motor cranking the engine.

7. Read the lest ammeter for starting motor current. If
the test ammeter reading is higher than 150 amperes,
the starting motor should be removed for inspection
and repair.

Fig. 9-30—Cennections for Starting Meter Cranking
Test—(&0C-7689)
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Starting Motor No Load Test — Bench Test Only
The NO LOAD test will indicate the condition of the

start

ing motor by comparison of fest ammeter readings

agamsl specified no load operating current. See figure

9.31.

Fig, 9-31=Connections fer Starting Metor No-Load
Tast—(61CM-6402)

Turn the Ballery-Starter Test control knob to the
“OFFT position.

Set the voltmeter selector switch to the “16 VOLTS"™
position.

Connect the ammeter positive lead to the positive
battery terminal and the ammeler negative lead io
the starter terminal. Connect a lead from the battery
negative terminal to the starter ground.

The starter will run at no-load, and the current draw

indicated on the ammeter should be 70 amperes
maximum at 12 Volta,

Removal and Installation of Starting Motor

1.

Disconnect the negative {ground! cable from the
battery,

Remove the slarter cable from the starter motor ter-
minal.

Unscrew three capserews securing the starter drive
end plate to the lywheel housing. Remove the starter
and the rubber dust ring.

To install the starter, position the rubber dust ring
on the flywheel housing, position the starter assembly
to the fywheel housing, and start the retaining
SCTews,

On a car with an aulemalic transmission, the trans-
mission dipstick tube bracket is mounted under the
slarler side mounting bolt.

5.

Snug all retaining bolts, then torgue them to 12-15

lbs. ft., tightening the middle bolt first.

STARTING MOTOR REPAIR

In many cazes it will not be necessary to completely
disassemble the starter to accomplish repair or replace-
ment of cortain parts.

Before disassembling the starting motor, remove the
starling molor cover band by loosening the cover band
screw sufficiently to allow the band to slide off the end of
the starter frame and remove the starter drive actuating
lewer cover. Examinge the brushes to make sure they are
free in their holders. Replace the brushes if they are
defective or worn beyond their useful limit. Check the
tension of each brush spring with a pull scale. Spring
tension should be 45.56 ounces. Figure 9-32 illustrates
a dizassembled view of the starting motor.

BRUSH EMD FLATE
ARMATURE

STARTER FRAME

STARTER DRIVE

A

BRUSH COVER BAND

gy =

STARTER DRIVE
ACTUATIMNG LEVER
COWVER
ACTUATING LEVER
RETURMN SFRIMNG

RETAINING CLIF
DRIVE GEAR
HOUSING

Fig. 9-32—Starting Motor — Disossembled View—{80C-75685)

Disassembly

1.

o

Loosen the brush cover band refaining screw and
remove the brush cover band and the starter drive
actuating lever cover.

Remove the through bolts, starter drive gear hous-
ing, and the starter drive actuating lever return
spring.

Bemove the pivot pin retaining the slarter gear
actuating lever and remove the lever.

. Disconnect the commutator brushes from the Wrosh

holders. Use a hooked tool to lift the springs. Remove
the hrush end plate.

Remove the armature,

Remove the spring clip retaining the starter drive
gear to the end of the armature shaft, and remove
the starter drive gear assembly.

Remove the upper and lower ground brush to frame
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LIFFER
GROUND BRUSH TERMIMAL
STARTER DRIVE S
ACTUATING COIily
HOLDING
coil
TERMIMAL
LOWER
FIELD CoOiL
GROUND BRUSH BRUSHES

Fig, 9-33—Finld Coil Assembly—(60C-7&6%1)

screws. Remove the lower brush. Refer o figure
9.33.

SBeparate the holding coil terminal from the upper
groumd brush terminal. Refer to figore 9-33

Cleaning and Inspection

Wipe the field coils, armature, and armature shaft
with a clean, dry cloth. Wash all other parls in solvent
and dry the parts.

EMND PLATES AND ARMATURE

1.

-]
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Examine the bushings in the brush end plate and
the drive gear housing. If they are scored or wum
excessively, replace the assembly.

Check the brush holders for broken springs and the
insulated brush halders for shorts to ground. Replacn
A8 NECesSsary.

Check the brush spring tension. 1t should be 48-56
ounces. Replace the springs if lhe ten=zion i8 not
within Hmits.

Check the brushes for wear. Replace the brushes
whrm they are worn to 5/16 inch in length. Follow

the sleps listed under “Brush Replacement™ in this
gection.

Test the armature for open windings and shorl cir-
cuit to armature shaft Follow steps listed under
“Repairing Generator” in this section.

If the commulator i burned or has a rough surface,
or is more than 0,002 inch out of round, torn it down
in a lathe or with a turning tool. Polish the commu-
tator with #00 or #000 sandpaper to remove any
burrz left by the turning operation

CAUTION: Do not use emery cloth. Remove only

=1

enough commutator surface to clean up roughness
or scoring. Do not remove more than 3/64 inch maxi-
mum from the diameter of the commutator. Replace
the armature if the bearing surfuces are badly scored
or if the shaft iz bent or damaged.

Check the starter drive for free operation on the
armature shaft.

FIELD COIL ASSEMBLY

1

2

Inspect the field coil assembly solder connections
and insulation.

. Test the field coils for a short circuit to the starter

motor frame. Block the drive coil conlact assembly,
on top of the starter, open with a piece of wood or
heavy cardboard to prevent grounding of the ficld
circuit, Connect a test lamp and battery in series
and touch one test prod lo the starting motor ter-
minal screw, and the other prod to the starting
motor frame, Make sure the field coil brushes and
holding coil terminal are clear of the frame. The
test lamp will light if a coil is shorted to the start-
ing motor frame.

Test the holding coil for continuily by placing one
fesit prod on the holding coil terminal and the other
prod at the drive coil terminal Lighting of the test
lamp will indicate continuity of the coil. If the test
lamp does nol light, an open circuit is indicated.

Field Coil Assembly — Removal ond Installation

L

Insert the starter frame and pole screw remover tool
10044 in a vise; remove the three pole screws secur-
ing the field coile to the starter frame. See figure
9-34.

CAUTION: Tighten the vise only sufficiently to hold

Fig. #-J4—Removing Pole Serews — Starter—{60C-7692)
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10.

11.

12.

13.

14.

15.

16.

the tool in the head of the screw while removing.
Excessive vise tension will distort the starting motor
frame.

Remove the three pole shoes.

Unsolder the field coil ends from the terminal screw,
and from the ground contact point plate. The small
holding coil lead is soldered to the contact plate
along with the drive coil and is disconnected at this
time.

Remove the drive coil retaining sleeve from the
starter frame by collapsing both sides of the sleeve
and remove it through the inside of the frame.

Pull the field coil assembly out of the frame.

If necessary to replace the contact assembly, drive
the contact attaching rivet out of the frame from the
inside. Disassemble the contacts.

Remove the starter terminal nut, washer, insulator
and terminal screw from the starter frame. Remove
any excess solder from the terminal slot. Before
installing the field coil assembly, clean the starter
frame thoroughly.

Install the terminal screw with the insulator washers
and nut. Position the slot in the screw perpendicular
to the frame end surface. Do not tighten the nut at
this time.

If the contacts were removed, assemble the contacts
to the frame as follows: Place a 5/40 pan head screw
in the frame in place of the rivet. The head of the
screw should be on the inside of the frame. Position
the lower contact, the insulator cord, the upper
contact and the insulator washer and a 5/40 nut on
the screw. Tighten the nut and stake the screw to
lock it.

Install the field coil assembly into the frame. The
drive coil which includes the holding coil winding is
located at the movable pole opening.

Place the drive coil upper short lead and the lead
from the opposite coil into the contact plate slot.
Also position the small holding coil lead in this loca-
tion. Place the drive coil side long lead and the
adjacent coil long lead into the starter terminal
screw slot.

Install the three fixed pole shoes and screws. As the
pole screws are tightened, strike the frame several
blows with a soft-faced hammer to seat and align
the poles.

Place the drive coil retainer flange on the retaining
sleeve and, working from the inside, place the sleeve
into the drive coil and frame openings.

Place the armature in the frame and press it firmly
against the sleeve retainer by wedging small screw
drivers between each end of the armature and the
lower pole. Lock the coil to the frame by bending
the outward protruding portions of the retainer
sleeve over the frame.

Remove the armature, place the movable pole in the
retainer sleeve and tap it sideways with a small ham-
mer to align the sleeve. Remove the movable pole.
Solder the field coil ends to the contact point plate

17.

and to the terminal screw. Make sure that the small
holding coil uninsulated lead is soldered to the
contact plate and is routed to avoid any possibility
of shorting to the frame.

Tighten the terminal screw nut. The field coils are
serviced with brushes attached; therefore, it is un-
necessary to remove the brushes from defective field
coils. Retest the coils after assembly to the starter
frame.

Assembly

1.

2.

10.

11.

12.

13.

14.

Attach the holding coil ground terminal to the frame
with the upper grounded brush terminal.

Attach the lower grounded brush terminal to the
frame.

Apply a film of grease (light grade synthetic silicone)
to the armature bearing surfaces and the spiral
teeth.

Slide the drive assembly onto the armature and
install a new retaining clip.

Install the armature and the movable pole together.
Make sure that the lever forks engage the ears of
the drive assembly plate.

Install and lubricate the lever pivot pin. It is
retained by the cover.

Place the steel washer on the armature shaft drive
end, and the leather washer on the commutator end.
Pull the brushes out through the access opening
nearest their assembled location.

Position the brush end plate and through bolts in the
frame.

Place the brush end plate locating dowel in the
starter frame.

Position the starter drive actuating lever return
spring and the drive gear housing to the frame and
install the through bolts. Do not pinch the brush
leads between the brush plate and the frame.
Install the brushes in the brush holders. Be sure to
center the brush springs on the brushes.

Position the drive gear actuating lever cover on the
starter and install the brush cover band. Tighten the
band retaining screw.

Check the starter no-load amperage draw.

Armature and Starter Drive Replacement

1.

Loosen the brush cover band retaining screw and
remove the brush cover band and the starter drive
actuating lever cover.

Remove the through bolts, starter drive gear hous-
ing, and the starter drive actuating lever return
spring.

Remove the pivot pin retaining the starter gear
actuating lever and remove the lever.

Disconnect the commutator brushes from the brush
holders. Use a hooked tool to lift the springs. Re-
move the brush end plate.

Remove the armature. Remove the retaining clip
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from the end of the armature shaft and remove the
starter drive.

G. Apply a film of grease ilight grade synthetic sili-

cone) to the armature bearing surfaces and spiral

teath.

Slide the drive assembly onto the armatore and

install p new retaining clip.

8. Inatall the armature and the movable pole together.
Make sure that the lever forks engnge Lhe ears of
the drive assembly plate.

9. Install and luhricate the lever pivol pin. 1t i= re-
tained by the cover.

10. Place the steel washer on the armature shafl drive
end, and the leather washer on the commutator end.

11. Pull the brushes out through the access opening
nearest their assembled locations,

12, Position the brush end plate and through bolis in
the frame,

13. Place the brush end plate locating dowel in the
starter frame,

14. Position the starter drive actuating lever return
spring and the drive gear housing to the frame and
install the through bolis. Do not pinch the hrosh
leads hetween the brush plate and the frame.

15. Install the brushes in the brush holders. Be sure to
center the hrush springs on the brushes,

16. Tosition the drive gear actuating lever cover on the

starter and install the brush cover band. Tighten

the band retaining screw.

Check the starter no-load amperage draw.

=]

17.

Commutater Turning

Check the commutator runout with suitable eguipment.
If the surfnoe of the commutator is rough or more than
0.002 inch out-of-round, tumn it down in a lathe or with
a turning tool.

Polish the commutator with #00 or #000 sandpaper
to remove all burrs left by the turning operation.

Be sure that no copper particles remain on the insula-
tivn between the segment=. It is not necessary to andercut
the mica on the starter motor commutator.

Brush Replacement

Replace the starter brushes when they are wom to 5/16
inch in length. Always inslall a completr set of new
hrushes,

1. Loosen and remove the brush cover band and the
starter drive actuating lever cover,

2. Remove the two through bolts from the starter frame.

3. Remove the drive gear housing, and the actuating
lever relurn spring.

4. Remove lhe starter drive actuating lever pivot retain-
ing pin and remove the lever.

5. Disconnect the brushes from the brush holders.
Use a hooked tool to lift the springs. Remove the
brush end plate. Remove the armature,
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UPPER GROUND
BRUSH WIRE

UFFER GROUND
BRUSH TERMINAL SCREW

HOLDING

Fig. 9-35—Upper Ground Brush Wire Terminal—(&60C-7493)

Cut the upper ground brush wire at the terminal
block as shown in figure 9-35,

Remove the upper and lower ground brush terminal
screws and remove the lower hrush. Refer to figure
2-33,

Cut the two field coil brush wires at the welded
field coil junction as shown in figure 9-36.

Bend the field coil junction slightly inward for work-
ing clearance.

To install the field coil brushes, place a service clip
on the uninsulated part of the new brush wires
Straddle the oopper strap field coil junction with

FIELD COIL BRUSH WIRES

-

Ny
“F §

Fig. 9-36—Field Coil Brush Wire Terminal—(60C-7694)
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LOWER GROUMD BRUSH TERMINAL SCREW!
SERVICE CLUFP '

JFIELD COIL BRUSH WIRES

Fig. 9-37 —Field Coil Brush Wire Installation—{&60C-7695)

the clip and cluose Lthe clip with pliers. Sce figure

9.37.

11. Solder the clip and brush wires to the field coil
junetion.

12, Install the lower ground brush and retain with one
SOTEW,

13. To install the upper ground brush, place the brush
terminal screw in the frame. Place the unthreaded
new brush terminal and the holding coil terminal on
the serew, Tnetall the ground contact wire terminal
to the screw and tighten securely. See fipure 9-38.

14. Ulsing #(K) or #0000 sandpaper, clean the commutator,

UNTHREADED BRUSH TERMIMNAL
HOLDING COIL TERMINAL
GROUND CONTACT WIRE TERMINAL

15. Apply a film of grease (light grade synthetic sili-
oome | to the armature bearing surfaces and o the
spiral leeth.

16, Install the armature and the movable pole together.
Make sure thal the lever forks engage the ears of the
drive assembly plate,

17. Install and lubricale
retained hy the cover.

15, Place lhe steel washer on the armature shaft drive
end and the leather washer on the commutator end,

19, Pull the brushes out through the access opening
nesrest their assembled location.

20. Position the brush end plate and through bolts in
the frame.

21. Place the hrush end plate localing dowel in the
starter frome,

22, Posilion the starter drive actuating lever return
spring and the drive gear housing to lthe frame and
install the through bolts, Do not pinch the brush
leads betwen the brush plate and the frame,

23. Install the brushes in the brush holders. Be sure to
center the brush springs on the brushes,

24. Position the drive gear actuating lever cover on the
starter and install the brush cover band. Tighten the
band retaining screw,

25. Check the slarter no-load amperage draw,

the lever pivot pin. Tt is

TROUBLE SHOOTING GUIDE — STARTING MOTOR
Starter Will not Crank the Engine

Low battery.

Defective starter relav.

Defective wire from ignition switch to relay.
Defective ignition switch.

High resislance in starter or hattery cahles,
Defective starter.

T G 2l b

Starter Cranks Engine Very Slowly

Low batlery,

High resistance in starter or batfery cables,
Diefective starter,

Tight engine.

R

Starter Spins But Does Mot Engage Drive

1. Starter drive or acluating lever mechanism worn or
broken.

IGNITION SYSTEM

The ignition system consists of the distributor assem-
bly, ignilion ceil; an ignition resistor wire assembly;
spark plugs and wiring necessary to connect the com-
ponents. See wiring diagram figure 9-39. The purpose
of the ignilion system is to have available, at the proper
spark plug, emough vollage to cause a spark to jump
the spark plug gap for ignition of the fuel-air mixtore
in the cylinder. Two basic circuits, the primary (low
voltage) circuit and the secondary (high voltage) circuit,
are contained in the ignition svslem.

213



9-24

GENERATING SYSTEM, STARTER, AND IGNITION SYSTEM

IGNITION SWITCH

..|_l

B
®aY) BATTERY _ | IGNITION
) DA S TERMINAL
IGNITION OF STARTER
1 RESISTOR |_RELAY

WIRE-PINK
(2]

w8 1

STARTER RELAY

BATTERY TERMINAL

B

IGNITION COIL
DISTRIBUTOR TERMINAL

DISTRIBUTOR

SPARK PLUGS

Fig. 9-39—lgnition Wiring Diagram—(60C-7700)

The primary circuit consists of the battery and gen-
erator, ignition switch, ignition resistor wire, ignition
coil primary windings, distributor breaker points, con-
denser and associated primary circuit wiring. The pur-
pose of the primary circuit is to build up a strong mag-
netic field in and about the coil secondary windings and
to cause the field to collapse when required.

The secondary circuit consists of the coil secondary
windings, the coil secondary lead, distributor rotor, dis-
tributor cap, spark plug wires and the spark plugs.

Operation

When the ignition switch is turned on, current flows
through the closed ignition switch, to and on through
the ignition resistor wire assembly and coil primary
windings, to the distributor breaker points. When the
distributor breaker points are closed, the current flows
back to the battery through ground, thereby completing
the primary ignition circuit and causing the current in
the coil primary windings to provide a strong magnetic
field for induction by the many fine turns of the coil
secondary windings.

When the distributor breaker points are opened by
the revolving distributor cam, the primary circuit is
broken and the magnetic field built up around the coil
secondary windings is caused to quickly collapse across
the secondary windings. This sudden collapse of the
magnetic field induces a high voltage in the secondary
windings. Therefore, the high voltage (secondary volt-
age) which is necessary to force the spark across the
spark plug gap, is produced whenever the distributor
points are opened by the distributor cam.

During the above cycle of operation, as the distributor
points begin to open and the primary circuit is abruptly
broken, the condenser absorbs the primary current which
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tends to arc across the opening points. The condenser,
through its absorption of the surging primary current,
reduces arcing at the distributor points.

The secondary voltage induced in the coil flows
through the coil secondary lead from the coil to the
center terminal of the distributor cap and is conducted
across the revolving distributor rotor to the correct dis-
tributor cap terminal in accordance with the firing order
of the engine. The current then travels through the spark
plug wire to the center electrode of the spark plug. As
the spark jumps the gap between the insulated center
electrode to the grounded outer electrode, the remaining
energy in the coil is drained from the coil through the
secondary circuit and thereby sustains the spark at the
gap for a fraction of a second. During the interval,
following the appearance of the spark at the spark plug
gap, the condenser discharges back through the primary
circuit.

DISTRIBUTOR

The distributor spark advance is regulated entirely
by vacuum from the carburetor. The distributor is
mounted on the left side of the engine and is driven by
a gear on the camshaft at 14 crankshaft speed. The
direction of rotation is clockwise as viewed from the top
of the distributor.

Engine speed and load requirements are satisfied by
the action of the breaker plate which is controlled by a
vacuum-actuated diaphragm working against the tension
of two calibrated breaker plate springs. The breaker plate
is free to rotate on the shaft bushing. The diaphragm
moves the breaker plate in a counterclockwise direction
to advance the spark, and the springs move the plate
in a clockwise direction to retard the spark. The degree
of spark advance is determined by the strength of the
vacuum acting on the diaphragm.

Operation

Vacuum is transmitted to the distributor diaphragm
from two interconnected passages in the carburetor.
See figure 9-40. The opening of one passage is in the
throat of the venturi and the opening of the other pas-
sage is in the throttle bore just above the closed throttle
plate. All manifold vacuum from the throttle bore to the
distributor passes through a spark control valve located
in the vacuum passage. Under normal road load con-
ditions, the spark valve is held open against the pressure
of a calibrated spring by a combination of atmospheric
pressure outside of the spark valve diaphragm and mani-
fold vacuum from within. When accelerating, manifold
vacuum momentarily drops below a predetermined point
and the calibrated spring closes the spark valve shutting
off manifold vacuum to the distributor preventing exces-
sive spark advance. Vacuum from the venturi prevents
full spark retard.

As engine speed approaches the throttle setting,
manifold vacuum increases sufficiently to open the spark
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YENTURI
YACUUM
PORT

THROTTLE
BORE
YACUUM
TAKE-OFF

SEAT

VACUUM ADYANCE
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Fig. 9-40—Distributor Spark Advance Control—(60C-7701)

valve and allow a higher vacuum to operate the dis-
tributor.

At high engine speed, manifold vacuum falls and the
valve closes. This prevents loss of venturi vacuum due to
bleed back caused by the lower manifold vacuum. This
assures full spark advance at high engine speed.

The spark valve functions in a similar manner to
provide an intermediate spark retard whenever the load
on the engine is increased to a degree where normal road
load spark advance would be too great and the wide-open
throttle spark retard would reduce the efficiency of the
engine.

IGNITION COIL

The primary terminal posts of the coil are marked
BAT and DIST. When it is necessary to disconnect pri-
mary ignition wires from the coil terminals for removal
or service of ignition or engine components, care should
be exercised in connecting the wires to the correct termi-
nals. If primary ignition wires are incorrectly hooked
up to the coil, the coil will have reverse polarity which
results in poor performance and probably a high speed
miss.

A resistor, which serves as a radio static suppressor,
is built into the high voltage coil wire which connects
the secondary terminal of the coil and the center terminal
of the distributor cap.

IGNITION RESISTOR WIRE

The ignition resistor wire is incorporated into the main
instrument panel wire assembly. It is connected to a
small pigtail from the ignition switch by a bullet con-
nector and to the multiple quick disconnect at the left
side of the dash panel. It can be identified by its pink
color and connection to the red-green pigtail near the
ignition switch. See figure 9-39.

The function of the ignition resistor wire is to protect
the distributor breaker points during low speed operation
when the breaker points are closed for longer intervals
and there is a possibility of excessive current flow burn-
ing the breaker points. The resistor affords further pro-
tection against excessive current build-up when the
ignition switch is closed and the engine is stopped with
the breaker points in the closed position.

The resistor wire is by-passed from the ignition pri-
mary circuit during cranking of the engine to provide
increased voltage to the coil while the starting motor is
draining voltage from the battery to crank the engine.
This by-pass of the resistor wire is through a terminal
on the starting motor relay which is connected directly
to the positive terminal of the coil.

Replacement of Ignition Resistor Wire

The ignition resistor wire can be tested as specified
in the “Ignition Resistor Wire Test” portion of this sec-
tion. If found to be defective, it can be replaced by
using the following procedure:

1. Cut the brown wire and the red wire with a green
band from the upper dash panel quick disconnect
at the left side of the dash panel in the engine com-
partment. Cut the wires as close to the quick discon-
nect as possible.

2. Install a bullet type terminal on both the brown
wire and the red wire with the green band, making
a single terminal of both wires. Using a bullet ter-
minal connector, connect these wires to the replace-
ment resistor wire,

3. Using one of the accessory drill dimples in the dash
panel below the quick disconnect, drill a 34 inch
hole. Install a grommet into the hole drilled in the
dash panel.

4. Thread the unused end of the replacement resistor
wire through the grommet in the panel and connect
it to the pigtail at the ignition switch. Make sure
the wire is routed through the retaining clips.

5. The length of the defective resistor wire should be
cut off where it enters the main harness.
CAUTION: The ignition resistor wire length,
approximately 60 inches, is determined by the wire
resistance. Therefore, the wire cannot be spliced,
or repaired in any manner. The routing of the wire
is also critical as it can directly affect the resistance.

SPARK PLUGS

The purpose of the spark plug is to provide a proper
gap, in the combustion chamber, across which a spark
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can be made to jump and ignite the fuel-air mixture
under all engine speed and load conditions.

The heat range of a spark plug refers to the heat
dissipation properties of the plug or the temperature
limits within which a particular plug operates most
efficiently, depending upon its ability to dissipate the
heat of combustion. A spark plug will retain part of
the heat of combustion to burn away the carbon and oil
deposits which form on the plug electrodes as a result
of combustion. If the electrodes do not sustain a suffi-
ciently high temperature, these deposits would accumu-
late to the extent of fouling the plug. If excessive heat is
retained by the plug rather than dissipated through the
plug shell and cylinder head to the engine water jacket,
the insulator tip will become heated to the point of
glowing and cause pre-ignition, which is premature
ignition of the mixture by incandescence of the plug
rather than by the correctly timed spark jumping the gap.

The swirling action of the gases minimize the forma-
tion of carbon deposits at low speed by cleaning the
inside of the plugs. The net result is a spark plug which
resists low speed fouling, will not cause deterioration
and renders improved service life.

The spark plug gap must be large enough to provide
an ample spark for idle and low speed operation but not
so large as to prevent a spark at high speed and heavy
load conditions. The spark plug gap specification is
.032-.036 inch.

Removal of Spark Plugs

1. Remove the wire from each spark plug by grasping
the moulding cap only. Do net pull on the wire be-
cause the wire connection inside the cap may become
separated or the weather seal may be damaged.

2. Loosen each plug about 1 turn (counterclockwise)
to break free any accumulation of carbon, dirt or
gravel which may be lodged around the shell of the
plug.

3. Blow out spark plug ports with compressed air to
remove dirt or gravel which may have collected
around the base of the plug.

4. Remove the spark plugs and place them in a suitable
holder in the order they were removed from the
engine.

Spark Plug Visual Inspection

Spark plug testing consists of a careful visual inspec-
tion and a comparison test in a pressure type tester.
Carefully inspect each plug for the following condi-
tions:
1. Cracks and chips on the insulator inside and outside.
2. Blow-by marks on the outside of the insulator.
3. Excessive electrode erosion.
4. Blistering and erosion of the insulator tip.
5. Black carbon or oil deposits on insulator tip.
A white deposit and blistering on the insulator and
excessive wear of the electrodes is usually caused by
a spark plug that is loose in the cylinder head, a cracked
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or loose insulator, a leaking intake manifold gasket, or
a lean air-fuel mixture (carburetor adjustment).

An oily carbon deposit on the inside of the insulator
would indicate excessive oil in the combustion chamber.
This could be caused by weak or worn rings. A dry,
fluffy, black deposit could be caused by a rich air-fuel
mixture (carburetor fault) or an ignition failure.

If a spark plug shows signs of operating too hot or is
accumulating carbon and oil deposits, find the cause
before replacing the spark plug.

If the plugs have operated at normal temperatures, the
condition of the electrodes usually indicates the extent
and amount of service they have been subjected to.
If the ground electrode is worn thin or the center elec-
trode is worn down so the gap is difficult or impossible
to adjust, the spark plug should be replaced.

Cleaning and Adjusting Spark Plugs
1. Remove and examine spark plugs.

2. If the insulator and firing end of a plug is oily, clean
by brushing with a suitable solvent and an air
blast. Failure to do this before cleaning with an
abrasive blast will cause abrasive to pack in the shell
of the plug and make cleaning difficult.

3. Clean the plug, preferably in an abrasive blast type
cleaner. Follow the manufacturer’s instructions for
the use of the equipment. Limit the cleaning time to
about 3 seconds. Rotate the plug while it is being
subjected to the abrasive blast. If upon inspection
the plug is not found to be entirely clean it may be
placed in the abrasive blast again for not longer than
3 seconds. Prolonged use of the abrasive blast will
wear away the insulator.

4. Be sure to remove all traces of the cleaning abrasive
with the air blast.

5. Clean threads of plugs by brushing with a wire brush.

6. File the end of the center electrode until it is flat.
File the sparking areas of the ground electrode
to obtain a flat parallel surface. See figure 9-41.
Less voltage is required to fire the spark plug and
the gap can be more accurately adjusted if the elec-
trodes are flat. If the ground electrode is filed too
thin it may cause pre-ignition.

7. Adjust the gap .032-.036 inch by bending the
ground electrode to the center electrode. Do not
move the center electrode as the insulator tip may
be damaged. Check the gap with a .032 inch wire
gauge held parallel to the gap surfaces. A light drag
should be felt when the wire gauge passes through
the gap.

Testing Spark Plugs

1. Install spark plugs in tester and attach high tension
lead to the plug. See figure 9-42.

2. Adjust air pressure to recommended range and test
to see if plug will fire consistently; if not, replace
spark plug.
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Fig. 9-41—File Ends of Electrodes Flat—[BM-7626)

3. With spark plug still in tester and air pressure ap-
plied, test for compression leakage by placing a fow
drops of engine oil on the {erminal end of plug and
on the insulator where it joins shell. If any leakage
i# present it will be indicated by air bubbling
through the oil. I[ tesl indicates leakage replace the
spark plug as it may overheat and cause pre-ignition.
If test results are satisfactory, clean the spark plug
poreelain before insialling.

Installing Spark Plugs
Before installing a new plug or one that has been

Fig. 9-41—Testing Spark Plugs—(LMOM-1474)

cleaned, always be sure pap has been set to specifications.

1. Check threads in evlinder head. Tt should be possible
to seat a new plug by hand. If thread=s require clean-
ing, apply a few drops of penetrating oil or kerosene
on threads. Obtain an old plug of the same size,
inspect plug threads to make sure they are in good
condition and serew this used plug into the cylinder
head az far as it will go. Work plug in and out till
it can he seated by hand.

2. Check tapered seat surface on both cylinder head
and spark plug shell. Seat must be clean and free
from dirt to aszsure proper sealing of spark plug.
saskets are not used with the 18 millimeter spark
plug.

3. Install spark plugs by hand to make sure plugs seat
properly,

4. Tighten cach plug 15-20 Tbs. [L

DISTRIBUTOR CAP AND SPARK PLUG WIRES

In addition to its function of directing the sccondary
voltage to the spark plugs, the distributor cap provides
atmospheric venling to the distributor through six equally
spaced breather ports in the eap assembly, which,
through natural ventilation prevent vapor and condensa-
tion formations inside the distributor.

The terminals inside the disiributor cap are widely
spaced to prevent the possibility of a “cross-fire” or “arc-
over” between terminals as the revolving rotor conducts
the voltage charge to each terminal.

The spark plug terminal on each spark plug wire has
a protective neoprene boot. When the wire is connected
lo the spark plug, the boot provides a snug fitting insula-
tor which resists spark plug misfiring by protecting the
plug and terminal against short circuits through damp-
ness, dirt or grease.

IGNITION SYSTEM TESTING

There are two approaches to ignition testing and serv-
ice, the preventive maintenance diagnosis requiring the
more elaborate type of equipment, and the guick check
designed for correclive tvpe work where a specific com-
plaint is to be eliminated. The quick check, or tune up
tests can be performed with diagnosis tvpe equipment or
a less claborate Lype of equipment designed for the
PUTPOSE.

When diagnosing ignition troubles it should be remem-
bered that the condition of the hattery, battery cables,
starter relay, starter molor, generator, and generator
regulator could affect the operation of the ignition svstem.
Difficult starting often attributed to faulty ignition can
many times be traced to excessive voltage drop due to a
defective starter relay or cable. A generator that is not
charging properly will allow a battery to remain in a low
state of charge and result in hard slarting, while a gen-
erator regulator that permits too high a charging voltage
will cause burning of the breaker points. Therefore, any
investigation of the ignition svstem should begin with the
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previously mentioned items, with the required correclions
being made as their need 18 discovered.

It i recommended that all tesis of the ignition system
be made with the aid of precision test equipment of
reputable manufacture. Several types are available, but
only two will be used for purposes of illustration. How-
ever, if equipment of another type is used the procedures
of the equipment manufacturer should be followed, but
ignition svstem calibration and adjustments should be
to Comet specifications. Many of the procedurces for the
use of the two testers ( Motor tester and Tune-up tester)
are gimilar and the instructions will be combined, Where
the tests or procedures differ, the instructions will be
outlined separately.

Regardless of the type of equipment used, the fol-
lowing tests will be of little value unless the tester is
correcily ealibrated. The calibration instruction of the
equipment manufacturer should be carefully followed
before any tests are made.

Ignition Timing Test

The distributor, if properly adjusted, automatically
provides the correct spark advance for best performance
and economy at any given engine speed or load when
properly timed to the engine.

The ignition timing test will indicate the timing of the
gpark in relation to No. 1 piston position only at idle.
lgnition timing at specds above idle can best be accu-
rately tested and adjusted by removing the distributor
from engine and lesting in a distributor tester,

1. Disconnect vacuum line from the distributor dia-
phragm assembly.

2. Remove No. 1 spark plug wire and install adaptor
on spark plug and reconnect spark plug wire on
adaptor.

Fig. 9-43—Ignition Timing—{61CM-6403)
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3.

=1

Connect secondary (blue) lead of Power Timing
Light to adaptor. Connect red primary lead to posi-
tive terminal of batterv. Connect black primary lead
to negative terminal of battery. See figure 9-43.
Be sure timing light s designed to operate on 12
volts before making any conneclions.

. The liming pointer hag four liming marks ranging

from top dead center (T.D.C.) to 10° before top
center ( B'T.D.C.}. The marks are TD.C. (top dead
cenler) and 3°, 6%, 10", (before top dead center).
The crankshaft pulley has a timing notch, Sen figure
9-44. Clean the dirt from the timing marks and
nolch. If necessary, chalk the timing marks and notch
to improve legibility,

. Start engine and operate at normal idle speed (trans-

mission in neutral), Use timing light to observe
position of crankshaft pulley notch on timing mark.

If the indicated ignition timing is not within speeifi-
cations, as listed at the end of this section, perform
stap 2 through step 5 of “Ignition Timing Adjust-
ment."”

If spark timing is correct, reconnect vacuum line lo
the vacuum diaphragm.

Check the distributor to determine if the advance
mechanism is operating. To do this, hold the timing
light 80 that the timing marks and the notch can ba
seon, and accelerate the engine. The timing notch
should move along and bevond the pointer. Il no
advance is evident, one of the following is the prob-
able cause: no vacuum available at the distributor,
the vacuum advance diaphragm leaking or discon-
necled from the breaker plate, or the breaker plate
1 binding in the housing or on the bushing.

Fig. ?-44—Timing Marks—(&1CM-6404)
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9. Remove adapter from spark plug and reconnect
spark plug wire to spark plug terminal.

IGNITION TIMING ADJUSTMENT

The mechanical condition of the distributor affects the
spark timing; it is therefore important that the distributor
be in good mechanical condition before making this
adjustment.

1. Perform steps 1 thra & listed under “IGNITION
TIMIN(G: TEST.”

2, Loosen distribuier clamp screw and rotate distrib-
utor housing so that timing mark and notch are in
alignment according to specifications. | Refer to figure
9-53). Move the distributor housing clockwise Lo
retard timing and counterclockwise to advanee
{iming.

3. Tighten distributor clamp screw after timing has
been properly set.

4. Hecheck timing adjustment with TPower Timing

Light,
3, Connect vacuum line to distributor
phragm.

vacuum dia-

Distributor Resistance Test (On Car)

This test is made to determine if cxcessive resistance
exists in the distributor primary (low voltage) ecircuit,
For purposes of this test, the distributor primary circuit
includes the small wire from the coil to the distributor.
the distributor primary terminal screw and wire, the
breaker plate and distributor housing, and the distributor
housing and engine.

The distributor resistance test is made with the Tach-
Dwell Unit of the Motor Tester or Tune-Up Tester.

1. Calibrate Tach-Dwell Unit and leave test selector
switch in the CALIBRATE position.

2. Connect test leads as shown In figure 9-45, black
lead to a good engine ground and red lead to TDIST,
terminal of coil.

3. Remove high tension lead from coil.
4. Turn ignilion switch ON.
4. Disconnect starter swilch lead (red wire with blue

comnector) from starter relay and connect one lead
of an auxiliary starter eable fo starter switch ter-
minal, other lead to battery lerminal of starter relay.
Momentarily “bump’ engine a fraction of a revalu-
tion at a lime until highest reading is ohtained on
Drwell Meter. With breaker points closed, pointer
ghould be in BLACK BAND at right end of scale,
6. If pointer is in black hand, distributor resistance is
satisfactory. Beadjust dwell regulator until pointer
is again on SET LINES and proceed with dwell
tests.
If pointer is outside (to left) of the black band,
resistance is excessive and can be found by proceed-
ing as follows:
a. Move red lead to distributor primary terminal,
If pointer moves to black band, replace wire [rom
coil to distributor,

=1

Fig. 9-45—Distributor Resistance Test—(60C-7704)

b. TIf pointer is not in black band, move red lead to
distributor housing. If pointer moves to black
band, examine distributor primary and ground
wires for loose connections, broken strands and
chafing. Check breaker points for pitting, burn-
ing, improper alignmenl, and vil on the contact
aurfaces,

¢, If the peinter does not move into the black band
when the red lead is connected to the distributor
housing, remove the distributor and clean the
area, where it contacts the cvlinder hlock, of all
paint, dirt, oil and grease. Clean corresponding
area of cylinder block, reinstall the distributor
and retest distributor resistance.

Distributor Point Dwell Test (On Car)

It is important that the breaker contact be adjusted to
the specified point opening (zap! and that the dwell
angle [alls within the specified range to assure maximum
coil efficiency.

The Tach-Dwell Unit must be properly calibrated and
distribulor resistance test made before making the dwell
test.

1. With the test leads connected as shown in figure
9-45, black lrad to a good engine ground and red
lead to TIST. ferminal of coil, turn selector switch
to the 6 LOBE position.

2. Start engine and operate at idle rpm. Note reading
on Dwell Meter, This is the Dwell Angle and should
be from 35° - 38",

DWELL VARIATION

An excessive variation in dwell as the engine speed is
increased will usually indicate a worn distributor shaft,
bushing, breaker plate, or high resistance in either the
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primary or secondary circuits, However, high resistance
in the circuits and ils cause can be found with simple
electrical tests to be illustrated laler in this section.

1. Calibrate Tach-Dwell unit and make distributor re-
sistance and dwell tests.

2. Note dwell reading at idle, slowly increase engine
speed to 2,000 rpm.

3. Note change in dwell as rpm is increased. 1f dwell
changes more than 3° make the secondary and pri-
mary circuil resistance tests which follow, If tests
indicate satisfactorv circuit conditions, remove dis-
tributor and test for mechanical wear in a reliabhle
distributor lester.

Secondary Resistance ond Polarity Test
{Milliampere Current at Spark Plug)

This test is made to determine if excessive resistance
is present in the secondary (high voltage) circuit. The
Coil Test Unit or Tgnition Test Unit is used to make the
lest,

1, Disconnect spark plug wires,

2, Install adaptors on spark plugs and reconnect spark
plug wires.

3. Turn selector switch of Coil Test Unit to SECOND.
ARY RESISTANCE (Secondary Efficiency or Mil-
liampere | position. Zero the pointer on meter and
connect the red lead to 4 good engine ground.

4. Zero fachometer, turn lobe selector to the 6 LOBE
position. Turn selector switch to the 5,000 rpm
position.

5. Connect Tach-Dwell Unit leads, black lead to a good
engine ground and red lead to ignition coil DIST.
terminal, See figure 9-46.

6. Start engine and lurn hot engine idle adjustment

serew clockwise until Tachometer indicates 1,000

rpm {1,500 for the Tune-Up Tester).

With red lead of Coil Test Unit connected to a

good engine ground, touch number 1 spark plug

adaptor with black lead and observe reading on
meter. If pointer moves down scale, to the left, the
primary wires are connccled to the coil improperly

{reversed).

A Repeat test on remaining spark plugs,

9. Turn hot engine idle adjustment screw counterclock-
wise until correct engine rpm is obtained. Momen-
tarily open throttle slightly and then allow throttle
to close. Recheck engine idle rpm and readjust if
NECERBATY,

10. Stop engine, remove adaplors, reconnect spark plug
wires to spark plug terminals.

=1

TEST COMNCLUSIONS

If the readings are all lower than normal, but even,
completely test coil, coil high tension lead and the igni-
tion primary circuil for excessive resistance,

Readings, that are lower than normal for one or two
plugs only, usually indicate loose connections or corro-
gion in the distributor cap socketz. Uneven readings at
the plugs can also be caused by “open” spark plug wires,

Primary Circuit Resistance Test (Including
Resistor Wire)

This test is made to delermine if excessive resistance
exists in the ignition primary circuit from the battery
to the coil. Excessive voltage drop (loss) in the primary
circuit will reduce the secondary voltage of the coil and
may cause hard starting or an engine miss on acceleration
or heavy pull, A relisble voltmeter is necessary to make
this test,

Fig. 9-48—5econdory Resistance Tesi—(&60C.7705)
210

Fig. 9-47—Primary Circuit Resistance Tesi—(&0C-7740)
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1. Turn voltmeter =elector switch of the Volts Ampere
Tester to the 5 VOLTS position.

2. Connect test leads as shown in figure 9-47. Con-
nect red voltmeter lead to Positive terminal of bat-
tery and black voltmeter lead to battery terminal of
onil.

3. Connect a “jumper” wire from DIST. terminal of
coil to ground.

4. Turn ignition switch on. Veoltmeter should read not
maore than 7.0 volts or less than 5.5 wvolts,

5. Turn ignilion switch off and on several limes. IT
reading is not the same each time switch 1s turnecl
on, replace ignition switch.

G, Test all wires in cireuil for tighiness, Move wires
and watch for any change in meter reading. If any
change in the reading occurs while moving a wire,
lnok for a loose connection at a wire end, or a fraved
or partially broken wire,

To insure an accurate test, the entire ignition circuit
must be stabilized by operating the engine until it
reaches normal operating temperature.

TEST CONCLUSIONS

If the reading exceeds the specificd voltage, excessive
resistance 13 indicated. To determine the point of high
regiatance, conneet the voltmeter leads on cach end of
each wire and connection in turn., The ignition resistor
wire assembly should read 55 to 8.5 wolls while the
reading across any one connection should be zero. The
reading across any one wire should be proportional to its
length, and allowable vollage drop for the enlice primary
circuit, of .5 volts, not including the resistor wire.

Ignition Coil Tests

The operation of the ignition coil. deseribed earlier in
this manual, involves the transformation of battery volt-
age (12 volts) to a sulficient high voltage to jump the
rotor gap in the distributor and the spark plug gap while
under compresgion. The most common ooil failures are
as follows:

1. High resistance due (o corrosion al connections or
broken wires.

2, Short ecircuits or breakdowns of insulation between
the turns of the eoil windings,

3. Breskdown of insulation between the windings and
the cove or case,

The procedure for iesting a coil will vary depending
upon which tester is being used, the Diagnosis (Motor)
Tester or the Tune-Up Tester, The use of the Motor
Tester will be outlined first with the Tune-Up Tester
procedure to follow.

TESTING COIL WITH MOTOR TESTER

To assure accurafe tests of the ignmition coil it is im-
portant that the coil testor be properly calibrated.

To properly test a coil with the Motor Tester, three
different operations must be performed. They are as
follows:

1. Coil heat.

2 Hecondary continuity.

3. Coil capacity.

COIL HEAT (ON OR OFF THE CAR)

Before testing any coil it must first be brought to nor-
mal aperating temperature. If the coil is on a vehiele that
has been operating a sufficient period of time to hring
the coil to normal operating temperature, it will not be

Fig, 9-38—Heating Coil—{60C-7706)

necessary to provide additional heat. If, however, the coil
i= not up to normal operating temperature, it will be
neceszary to heat the onil.

1. Disconnect primary ignition wire at distributor and
remove high tension lead from coil tower,

2. Insert adapter lead in coll tower and connect Coil
Tester leads as shown in figure 9-485,

3. Turn master switch on.

4. Turn selector switch of Coil Tester to COIL HEAT
position.

i, Heat coil § minutes only.

CAUTION: Do not touch Teads while heating a cotl,
To avoud shock turn selector switch to SECONDARY

2
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EFFICIENCY [ Midliampere) position before at-
templing lo remove lest clips.

SECONDARY CONTINUITY (SECONDARY RESISTAMCE) TEST
(ON OR OFF THE CAR)

This test is performed to test the coil secondary wind-
ing for “opens" or high resistance and is made with an
ohmmeter which is part of the Coil Test Unit.

CALIBRATION OF OHMMETER
Before measuring lhe resistance of the coil, or other

2. Disconnect distributor primary wire from DIST.
terminal of coil and remove high tension lead from
coil tower socket.

3. Insert adapler lead in coil tower and connect Caoil
Tester leads as shown by solid lines in figure 549,
red (primary) lead to DIST. terminal of coil and
blue (ground) lead tn adapter lead in coil tower,

4. The meler should read less than 10000 ohms resist-

Fig., 9-4%—Coil Secondary Resistonce Test—{&0C-7707)

unit, calibrate the ochmmeter as follows:

1. Tum test selector switch to SECONDARY EFFI-
CIENCY (Milliamp)! position, Adjusl the pointer to
ZERO at lell end of scale wilh zero corrector, See
figure 9-49,

2. Comnnect red primary and blue ground lead elips
together as shown by dashed lines,

4. Turmn test selector switch 1o DWELL-OHM position
and adjust dwell ohm regulator until pointer falls
on SET LINE at right end of scale,

4. Disconnect the leads. Any resistance up to 100,000
ohms may now bhe measured by connecting the re-
sistance between red primary and blue ground lead.

SECONDARY CONTINUITY TEST

Coil must be al normal operating temperature beflore
making this test.

1. Calibrate the Ohmmeter,

Fig. 9-50—Coil Copocity Test—{58L-419)

ance. If the reading is greater than 10,000 ohms,
coil is defective and must be replaced.

COIL CAPACITY TEST

This lest i= made to delermine the condition of Lhe

windings of the coil. After completing the coil Second-
ary Continuity (resistance! Test and the eoil Capacity
(insulation) Test, the results will indicate whether the
coil is satisfactory for use in the vehicle.

COIL CAPACITY TEST PROCEDURE (OM CAR)

1. Remove primary wire from DIST. terminal of igni-
tion coil.

2. Remove high tension lead from coil tower sockst.

3. Connect primary leads (red and black) to BAT.
terminal and DIST. terminal of cuil as shown in
figure 9-50. Tt is not necessary to observe polariiy
when connecting test leads to eoil,

4. Turn voltage selector switch to 12 VOLTS position.
5. Turn vehicle 1gnition switch on.

6. Turn master swilch of Motor Tester on.
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Turn sclector switch to (COIL SET position. Set
Regulator (left hand control: until meter pointer
indicales 7 on coil set band.

8. Turn sclector switch to COIL TEST position and
observe meter reading. Meter pointer should indi-
cale a sleady reading within the COOD (blue:
cnil band. An unsteady reading of 3 divizions within
the good coil band or a reading outside (to the left)
of the good coil band indicates a defeclive coil, T
eoil tests are unsatisfactory on vehicle, it should be
removed and retested,

COIL CAPACITY TEST PROCEDURE (OFF CAR)

1. Connect primary leads of Coil Tester {red and black)
to primary (DIST. and BAT.) terminals of coil

Lo

Connect blue (ground’ lead of Coil Test Unit to
body of coil,

Fig. 9-51—Ignition Coil and Sescondary
Insulation Tests—(&0C-77048)

3. PFollow lest procedure as described in preceding steps
6, 7 and B, outlined under *Coil Capacity Test
(Om Car).”

IGNITION COIL AND SECONDARY INSULATION TESTS
(TUME-UP TESTER)

This iz a combined test that is made with the Tune-
Up Tester and takes the place of the coil and secondary
insulation testz made with the Motor Tester. By follow-
ing the procedure carefully, the condenser, coil, distribu-
tor cap and spark plugs wires can be lesled for leakage
[ defective insulation).

Both the Ignilivn Test and Tach-Tdwell Units of the
Tune-Up Tester must be used to make this test, The

ignition coil must be at normal operating lemperature
(warm to touch) before making the test,

1. Check hreaker point spacing and adjust if necessary.

2. Zerv the meters on both the Ignition Test and Tach-
Diwell units, See “Molor Tester and Tune-Up Tester
Tach-Dwell Unit Calibration.™

3. Connect leads of Tach-Diwell unil as shown in fig-
ure 9-51. Comnect black lead o a good engine
ground, red lead to the ignition coil DIST. terminal.

4. Connect the leads of the lgnition Test unit as
shown in figure 9-51. Connect black lead to igni-
tion eoil DITST. terminal, red lead to ignition coil
BAT. terminal.

Start engine and adjust engine speed to 1000 cpm
by turning hot engine idle screw clockwise,

6. With the seleclor switch of the Ignition Test unit
in the IGN. TEST position, adjust the Ignition
Calibrator =0 that the pointer reads on the SET
LINE for 6 cvlinder.

7. With shockproof pliers remove No. 1 spark plug
wire from spark plug and hold so that it is impos-
sible for a spark to jump to any part of the vehicle,
If coil, condenser, rotor, cap and spark plug wire
are good, pointer will move from RED BAND up
into BLUE BAND.

b )

Reconnect No. 1 spark plug wire to spark plug and
repeat step 7 on each of the remaining spark plug
wires after each test,

9. Reduce engine speed to recommended idle rpm by
turning the hot engine idle screw counterclockwise.
Momentarily open throttle slightly and then allow
throttle to close. Recheck engine idle rpm and re-
adjust il necessary.

1. Remove all test leads.

TEST CONCLUSIONS

Tf, when the spark plug wires are removed (one at
a time}, the pointer remains in the red band for all spark
plugs, the coil, condenser, or rotor 15 defective and should
be tested with the Motor Tester as previously outlined
in this manual. Tf a Motor Tester is not available the
offending component can bhe found by substitution of a
new unit for those suspected.

Tf the pointer stavs in the red band when the wire
is removed from one or two plugs but moves up into
the blue band for the remainder of the cvlinders, a
cracked distributor cap or leaking spark plug wire on
the low reading cylinders is the cause. To isolate the
offending unit, pull the spark plug wire from the dis-
tributor cap socket as soon as a bad (red band) read-
ing iz obtained. If, with spark plug wire removed from

223



9-34

GENERATING SYSTEM, STARTER, AND IGNITION SYSTEM

the cap, the pointer moves into the blue band, the
spark plug wire {8 defective and should be replaced.
If the pointer remains in the red band the distributor
cap is cracked or has a high voltage leak

Errors in (esi may be introduced by the Following:
1. Coil not at operating temperature

2. Improper engine speed.

3. Improper Ignition Test Set Line.

4. Breaker poinl setting not within specified limits.

Condenser Tasts

The condenser prévents excessive arcing at the breaker
points and thus aids in the rapid collopse of the coil
magnetic field In order to accomplish this, the condenser
must have three important characleristics:

1. Minimum series resistance.
2. Specified capacily.
3. Maximum insulation breakdown resistance.

The following tests will determine the condition of the
condenser:

CALIBRATION OF CONDENSER TESTER (MOTOR TESTER)
1. Connect the condenser tester wire clip: together,

2. Tumn masler switch on.

3. Tum switch of Condenser Tester Unit to MICROHM
position and allow a short period of time for lesier
o warm up.

4. Turn regulator knob until meter reads on SET
LINE.

5. Leave switch in MICROHM position and proceed
with condenser test.

MICROHM (SERIES RESISTAMCE) TEST

Hefore testing the condenser, disconneel the primary dis-
tributor wire at the coil and hlack open the breaker
points with a piece of fiber placed between the rubbing
block and cam. Do not insert fiber belween the breaker
points.

1. Afler calibrating the Condenser Tester, leave switch
in MICROHM position and connect tester leads to
distributor as shown in figure 9-52. (One wire
connected to primary terminal of distributor and the
other wire to distributor housing).

2. Meter pointer should read in BLUE BAR marked
MICROHM at right end of scale,

4. If reading is not in BLUE BAR, move ground test
lead of Condenser Tester from the distributor hous-
ing to the body of the condenser. If meter reading
improves, then condenser is not properly grounded.

Fig. 9-52—Testing Distributer Condenser—(&60C-7709)

4. Move condenser “pigtail” lead about If a deflec-
tion ul the needle is observed, the lead is not prop-
erly connected within the condenser and condenser
must be replaced.

MICROFARAD (CAPACITY) TEST
to MICRO-

1. Turn Condenser Tester unit switch

FARAD position.

2. The capacity of the condenser in microfarads will
be indicated on the eenter band of meter. Condenser

Fig. 9-51—Distributor Installation—(60C-7710)
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capacity must be within limits of 21 to 25 micro-
farads.

MEGOHM (INSULATION) TEST

1.

Turn Condenser Tester unit switch to MEGOLMHM
position.

The pointer should be in the BLUE BAR marked
MEGOHM iat left of scale:.

If pointer is out of BLUE BAR to the right, it is
an indieation that the condenser insulation 18 poor
and condenser must be replaced.

Condenser insulation 18 good if pointer iz to the
left of BLUE BAR.

DISTRIBUTOR REMOVAL AND INSTALLATION

Remowval

1.

Disconnect the primary wire at the onil, Disconnect
the distributor vacuum line at the distributor. Re
move the distributor eap.

Seribe & mark on the distributor body, indicating the
position of the rotor, and scribe another mark on the
body and engine block, indicating the position of the
body in the block. These marks can be uszed as guides
when installing the distributor in a correctly timed
engine,

Remove the screw, lockwasher and clamp and pull the
distributor out of the block, (Refer to figure 9:53).
Do nol rotate the crankshaft while the distributor
is removed or it will be necessary to time the engine.

Installation

1.

1f the crankshaft has not been rotated while the dis-
triludor was removed, position the distributor in the
block with the rotor aligned with the mark previ-
ously scribed on the distributor body, and the marks
on the body and engine block in alignment. Install
the distributor retaining screw.

If ignition timing is required, rotate the crankshaft
until No. 1 piston is on T.T).C, after the compression
stroke. Position the distributor in the block with the
rotor af the No. 1 firing positivn. Make sure the
oil pump intermediate drive shaft is properly seated
in the oil pump. It may be necessury to crank the
engine with the starter after the distributor drive
gear is partially engaged in order to engage the
intermediaie shaft fully in the oil pump. Install,
but do not tighten, the distributor retaining screw.
Rolate the distributor body clockwise until the

breaker points are just starting to open. Tighten the
relalning screw.

Connect the distributor primary wire. Install the
distribulor cap.

Start the engine and check the ignition timing with
a timing light. Connecl the distribulor vacuum line,
and check the advance with the timing light when
the engine is aceclerated.

DISTRIBUTOR TESTS AND ADJUSTMENTS

Visuval Inspection of Distributor

Before placing the distribuior in & Distributor Testler,

Fig. 9-54—5h

aft and Bushing Wear Tesi—(&0C-7711)

remove any accumulation of grease or dirt from the
distributor housing and breaker plate assembly. Inspect
ag follows:

1.
2

Check distributor shaft side clearance and end play.
Inspect distributor shaft bushing for wear and
smoothness of operation.

Check breaker plate operation to insure that there is
no bind.

Breaker cam must be smooth and lishtly Tubricated.
Inspect condition of flexible leads,

Check bresker contact points for alignment, pit-
ting, burning, and the rubbing block for wear. Ex-
cessive metal transfer hetween contact points is
generally caused by a faulty condenser or improp-
erly adjusted voltage limiter.
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Flg. 9-55—Breaker Point Spring Tension Test—(&0C.7712)

7. Inspect vacuum advance linkage for alignment and
Wesr.

Shaft and Bushing Wear Test

An excessively worn distributor shaft bushing ecan
cause erratic and incorrecl spark timing as engine speed
is changed. If excessive wear is indicated, both distribulor
shaft and bushing must be replaced.

1. Install distribulor in Distributor Tester,

2. Turn Tach-Twell switch to the 8-LOBE pasition,

and adjust Dwell Regulator until pointer is on set
line.

3. Connect red lead to distributor primary TERMINAL,
4. Turn battery switch o ON position,

5. Turn motor switch to right-hand position and adjust
speed control until tachometer reads 500 rpm

6. Place ring on scale end of Spring Tension Tester
around top of distributor shall. Be sure ring is down
against top of cam so ring contacts shaft on smooth
round area.

Pull with hook end of Spring Tension Tester (Tool
12151 until scale reads 16 cunces. Keep Spring Ten-
gion Tester at right angle (o disiributor shaft. See
figure 9-54. Observe Dwell Meter while tension
18 being applied to distributor shaft. If dwell angle
changes more than 3 degrees, excessive wear is indi-
cated.,

8, To replace vacuum diaphragm assembly, breaker
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plate, distributor shaft and bushing, ses *“DIS-
ASSEMEBLY OF DISTRIBUTOR" and "ASSEM-
BLY OF DISTRIBUTOR" sections of this manual.

9. If the Preliminary Tests indicate that the distribu-
tor i= in good mechanical condition, proceed with
the following tesls and adjustments.

Breaker Point Tasts
BREAKER POINT SPRING TENSION

Low spring tension will result in “point (ualing™ at
high speeds and in many instances lack of ignition for
some cylinders.

Excessive spring tension will cause premature wear
of the cam and rubbing block with a resultant decrease
in point gap.

1. Perform steps 1 and 2 of Shaft and Bushing Wear
Test.

2, With the distributor cam positioned so the points
are closed, connect the distributor tester lead to the
distributor primary terminal and the ground lead to
the body of the distributor,

3. Turn switch to ON position.
4. Turn Tach-Dwell switch o CALIBRATE position.

5. Place hook end of Spring Tension Tester (Tool
121511 over movahle hreaker arm opposite the con-
tact point and at a right angle lo the pivot

6. Tumn baltery switch to the ON position.

Pull ring of Spring Tension Tester slowly wuntil

Fig. 9-56—Adijusting Point Alignment—{60C-7713)
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dwell meter pointer falls back, indicating the open-
ing of the points. See figure 9-55.

8. The Spring Tension Tester will now read the spring
tension in ounces.

9. If spring tension of the breaker arm is not within
the limits of 17 to 20 ounces, adjust as outlined in
“ADJUSTING BREAKER POINT SPRING
TENSION ™

Fig. %-57—Adjusting Point Gap—(60C-7714)

ADJUSTING BREAKER POINT SPRING TEMSION

Leave distributor in Tester when adjusting spring ten-
sion; however, turn battery switch to the OFF position
to avoid shock.

1. Remove nut and lockwasher retaining primary wire
and condenser lead.

2. Loosen spring retaining nut sufficiently to allow
breaker arm spring to be moved.

3. Move spring in the direction which will give the de-
sired tension. Moving spring toward breaker arm
pivot will decrease the spring tension. Moving spring
away from pivot will increase the spring tension.
Tighlen nut securely and check spring tension. Re-
peat the adjustment until specified spring tension
is obtained. If spring tension is too weak, Qulter or
bounce will nccur, T too strong, excessive wear will
take place on the rubbing block,

DISTRIBUTOR RESISTANCE

The Distributor Resistance Test is made to detect
excessive  resistance in  the distributor primary and
ground wires, connections, and breaker points. The test

iz made with the use of the Dwell Meter of the Distributor
Tester.

1. With battery switch in the OFF position, turn tester
switch to CALIBRATE position, and adjust Dwell
Regulator until pointer of Dwell Meter is on SET
LINE.

2. Rotate turntable of distributor tester by hand until
the breaker points are closed.

3. Turn the battery switch to ON position. Inﬂiua.ting
needle of Dwell Meter must register within the
BLACK BAR for satisfactory test.

4, If reading is= not in black bar, it is an indication
of dirty points, loose connections or resistance within
the distributor circuit,

5. To locate the point of high resisiance (poor con-
tact or loose connections!, move the red-tipped test
lead step by step through the connecting points
of the distributor circuit until meter reads within
the BLACK BAR.

=2

After the cause of the excessive resistance has been
eliminated, the pointer should be within the black
bar. Re-adjust Dwell Regulator until poinler is again
on SET LINE. This compensates for the normal
resistance of the distribulor being tested.

ALIGHING AND GAPPING BREAKER ARM CONTACT POINTS

1. Check alignment of the breaker points with a mag-
nifying glass. This may best be accompliched with
the distributor in the Tester UInit and the econtrols
adjusted as follows:

a. Turn Tach-Dwell switch to the 6-LOBE posi-
tion.

b. Turn battery switch to ON position.,

Turn the motor drive switch to RIGHT HAND
ROTATION.

d. Adjust the speed control until the tachometer
reads 500 rpm,

2, Breaker points must be aligned o make full face
contact.

3. T alignment is necessary, use Tool 12150-10, Use the
slotted end to bend the fixed contact support to
obtain the correct alignment of points. See figure
056,

4. With the controls of the tester turned OFF, turn the
distributor turntable by hand until the breaker arm
rubbing block rests on the high point of the cam.

Measure the spacing of breaker points with a feeler
gauge, Gap should be between 024" to 026", Do
not use fleeler gauge on pitted peoints. See figure

=1
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9-57. Fecler gauge musi he free of oil or dirt to
avoid transfer Lo the clean poinis.

B. Il adjustment is necessary, slightly Ioosen both
sorews on lhe stationary breaker point brackot.
With screwdriver end of Tool 12150-D inserted in
the slotted hole, turn the tool slightly (o the right or
left to obtain the desired spacing.

B Tighten bracket retaining screws securely and again

=]

SECOMDARY SPRIMG

FRIMARY SPRING
ADIUSTING POSTS

Fig. 9-58—Vacuum Advence Adjustments—|840C-7715)

check the point spacing. lcpeat steps 6, 7 and R

until correcl spacing 18 obiained.

BREAKER POINT DWELL TEST

1. Calibrate Dwell Meter and make Disiributor Re-
siglance TesL
2. Turn the Tach-Dwell switch to the 6-LOBE position.

3. Turn Motor-Switch to right-hand position, and ad-
just Speed Contral until T'achometer reads 200 rpm,

4, Read Dwell Meter. Dwoll angle should he hetween
35 to 38 degrees.

BREAKER POINT BOUMNCE TEST

1. Slowly increase speed from 200 to 2,000 rpm while
observing arrow [lashes. Tf extra flashes arc seen at
certain epeeds the conlact points are bouncing. Chock
for rough, worn, or dry cam. Try increasing or de-
ereasing breaker poinl spring tension within the
specified range.

If extra flashes are not seen, reduce speed to 500
rpm and proceed with next lest

k2
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Fig. 9-59—Distributor Disassembled—{460C-7716)

CAM LOBE ACCURACY TEST
Wormn cam lobes will cause the affected cylinders to
“fire out of time™ and result in & loss ol power.

Turn graduated Degree [ling until one arrow flagh
appears at “0."

1

Check to sec if all Mashes wppear at intervals of
60 degrees plus or minus 1 degree.,

3. If flashes appear at uneven intervals a wormn cam or
bent distributor shafl i3 indicated.

Distributor Advance Tests

Ta perform an accurate check of distributor spark ad-
vance operation, it s recommended that the following
tests be made, using a reliable strobnscope-type distrib-
utor tester.

VACUUM DIAPHRAGM LEAK TEST

The objective of this test 15 to detect leakage of the
vacuum advance diaphragm and housing assembly, The
test should be made with the diaphragm housing attached
to the distributor.

1. Install vacuum adapter fitting in diaphragm housing.
2, Turn distributor tester vacuum pump on. Place
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TOOL 12131-C OR E

DIMENSION SHOWN

Fig. 9-60—Gear Pin Removal—{60C-7717)

thumb over end of vacuum pump hose and adjust
regulator control knob until vacuum gauge roads
25 inches with hose closed ofl,

3. Attach vacuum pump hose to adapter installed in
diaphragm housing. Vacuum gauge should haold on
maximum vacuum obtainable if no leaks exist.

4. (Ohserve breaker plate action while performing leak
test tn check response of breaker plate to vacuum
advance. The breaker plate should instantly respond
to pull of dinphragm, rotating freely without any
bind or drag.

Fig. 9-62—Lock Ring Removal—(&60C-7719)

5. 1f leakage is indicated by test. check all connec-
tions. If leakage persists, replace diaphragm housing
assembly.

VACUUM ADVAMCE TEST

1. Imstall vacuum adapter fitting in diaphragm housing,
and attach distributor tester vacuum pump hose to
fitting.

Turn Tach-Dwell switch to 6-LOBE position.

Turn battery switch ON

Tum motor swilch to RICGHT-HAND rotation.

- e

I AKBOR
PRESS RAM

TQOL

Fig. 9-61—Gear Removal—{60C-7718)

N

|

TOOL 12390.D

Fig. 9-63—Bushing Removal—(&60C.7720)
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ADAPTER
BUSHING

| =S

FRIMARY

CGROUND WIRE
ad

Fig. 9-64—Bushing Installotion—(&0C-7721)

Adjust testor speed control to operate distribulor at
200 rpm (distributor rpm).

Align “0" of tester degree ring with one of the
arrow flashes,

Turn distributar tester vacuum pump on. Check the
operation of the vacuum advance at the lowest and
highest vacuum and rpm settings. Sec the specifica-
tions al the end of this section.

If the spark advance is not within the limits specified,
retard spring tension adjustment is necessary. Increasing

TOOL 12132
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Fig. 9-65—Burnishing Bushing—{60C.7722)

Fig. 9-66—Primary and Ground Wire Installation—{&0C-7723)

spring tension will lower the advance curve; decrcasing
spring temsion, will raise the advanee curve,

Increase or decrease the tension on the retard springs

by turning the adjusting posts as required, using Tool
12150-D, See fipure 958, When the adjusting posts are
nearest the distributor housing, lhe springs are under
maximum tension; when nearest the distributor shaft,
spring lension is at a minimum

As a final step, check the advance throughout the
entire range.

Fig. 9-67—Lock Ring Installation—{60C.7724)
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If it is impossible to adjust both springs to give the
correct spark advance throughout the range, one or both
springs should be replaced and the spark advance re-
adjusted. If the advance characteristics still cannot be
brought within specifications, check to make sure the
proper diaphragm assembly is installed.

DISTRIBUTOR OVERHAUL

A disassembled view of the distributor is shown in
figure 9-59.

Disassembly
1. Install the distributor in a vise or distributor tester.
2. Remove the rotor and retainer.

3. Remove the vacuum advance rod retainer. Push the
rod out of the plate. Remove the vacuum unit from
the distributor.

4. Disconnect the primary and condenser wires from
the breaker point terminal.

5. Remove the condenser.
6. Remove the breaker point assembly.

7. Release the tension on the return springs and dis-
connect the springs. Do not stretch the springs as
distortion may result, making it impossible to obtain
an adjustment. If the springs are distorted, discard
them.

8. Remove the distributor from the vise. Remove the
distributor cap clamps. If a solid-type drive gear pin
is used, file the peened end from the pin. Drive out
the pin with a punch (figure 9-60).

9. If the gear and shaft are to be used again, mark the
gear and shaft so that the pin holes can be easily
aligned for assembly.

10. Press the gear off the shaft using Tool 12390-C-1
(figure 9-61). Slide the distributor shaft out of
the body.

11. Position the distributor in a vise or distributor tester.

12. Remove the lock ring attaching the breaker plate to
the bushing (figure 9-62). Lift the breaker plate
from the body. Pull the primary wire through the
opening in the distributor, working from the inside
of the distributor.

13. Remove the ground wire.

14. Compress and insert the slotted end of the bushing
removal tool 12132-H into the distributor body. Al-
low it to expand and butt against the bushing. With
the distributor seated in Tool 12390-D, drive out the

bushing (figure 9-63). (Remove center screw from
Tool 12390-D.)

Cleaning and Inspection

Soak all parts of the distributor assembly (except con-
denser, breaker point assembly, diaphragm assembly, and
electrical wiring) in a mild cleaning solvent or mineral
spirits. Do not use a harsh cleaning solution. Wipe all
parts that can not be immersed in a solvent with a clean
dry cloth.

After foreign deposits have been loosened by soaking,
scrub the parts with a soft bristle brush. Do not use a wire
brush, file, or other abrasive object. Dry the parts with
compressed air.

Examine the bushing surfaces of the distributor shaft
and examine the bushing for wear. The minimum allow-
able shaft diameter at the bushing is 0.4675 inch. The
maximum allowable inside diameter of the bushing is
0.4690 inch. Replace worn parts.

Inspect the cam lobes for scoring and signs of wear.
If any lobe is scored or worn, replace the shaft.

Inspect the breaker plate assembly for signs of dis-
tortion or other defects. Replace it if it is defective.

The breaker point assembly and condenser should be
replaced whenever the distributor is overhauled.

Inspect all electrical wiring for fraying, breaks, etc.,
and replace any that are not in good condition.

Check the distributor base for cracks or other damage.
Check the diaphragm housing, bracket, and rod for
damage. Check the vacuum line fitting threads for strip-
ping or other damage. Test the diaphragm assembly for
leakage. Replace all defective parts. Test the condenser
on a test set. Replace it if it does not meet specifications.

Assembly

1. Oil the bushing and position it in the body with the
lock ring end up. Install the bushing using Tool
12132-A and adapters (figure 9-64). Turn the tool
until the adapter bottoms firmly against the distrib-
utor body.

2. Burnish the bushing to the proper size (figure
9-65).

3. Pass the primary wire assembly through the open-
ing in the distributor, working from the inside to the
outside of the distributor housing. Pull the wire
through the opening until the locating stop is flush
with the inside of the distributor (figure 9-66). Install
the ground wire.

4. Position the breaker plate in the body. Install the
lock ring to secure the plate (figure 9-67).
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BREAKER PLATE ASSEMBLY
CONDENSER

GROUND WIRE

PRIMARY SPRING SECONDARY SPRING
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10.

11

Fig. 9-68—Breaker Plote Installotion—{60C-7725)

The breaker plate is shown installed in figure 9-65.
Position a new breaker point assembly on  Lhe
breaker plate, Be sure the pivot pin enters the hole
in the breaker plate.

Connect the ground wire to the breaker plate at the
end closest to the adjustinent slol, Install the other
screw and lockwasher at the opposite end of the
assembly,

Install a new condenser. Place the condenser lead,
primary lead, lockwasher, and nut on the primary
terminal

Install the two return springs on the adjustment and
brepker plate post. Make certain that the secondary
spring s installed adjacent to the vacuum chamber.

Install the vacuum unit on the distributor body.

Insert the tip of the vacuum rod through the breaker
plate, Attach the rod with the retainer,

Slide the shaft into the body, using care not to dam-
age the rubbing block on the breaker points. The
shaft and gear are replaced as an assembly. One
part should not be replaced without replacing the
other,

Press the gear on the shaft (Hgure 969 unlil an
end clearance of 028 inch is obtained brtween the
gear collar and the distributor body, 10 a new shaft is
being instulled, drill the shaft with a Y%-inch drill,
using the pin hole in the gear shoulder as a goida.

Install the pin through the gear and shall (fgure
9.60). Peen Lhe pin if the solid-type pin is uscd,
Install the distributor cap clamps. Lubricate the cam
with high temperature, non-fiber grease.

ARBOR
FRESS RAM

oZe"

TOOL
12390-D

TIGHTEM SCREW
JUST ENOUGH TO
TAKE UP ALL
EMD PLAY OF SHAFT
IN HOUSING

T

Fig. 9-69—Gear Installotion—(60C-7726)

14, Make the following checks and adjusiments as de-
scribed previously in this section.
Breaker point spring tension,
Align the breaker points and adjust the gap.
Vacuum advance,
Check the breaker point dwell and resistance.
SPECIFICATIONS
Generator
STANDARD “rﬂ_‘_‘:ﬂ"
Valtage 15
Amperes 45 30
Cut-Tn Speed (Generator rpm) 1300 | 1300
Raled Output Speed | Generator rpmi| 2450 2550 |
Brushes N
Number Used 2
Original Length 86 in.
Brush Spring Tension 32-40 oz,
Wear Limit L5 in.
Pulley
Pitch Diameter 270 in.
Number of Sheaves 1
Ratin 2:1
IHelt Width iz in.
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Starter and Drive
tor R lat
Generator Regulator Cranking @ Normal Engine
sTANDARD|CPTIONAL Operating Temperature
®p0) Amperes Draw 105-115
Amperes 25 30 Voltage Draw 9.5 minimum
Cutout Relay Cranking No Load Test (On Bench)
Volts to Close 124 -13.2 Free Run @ 12 Volts
Maximum Amperes 70
Reverse Current to Open — Amps. 3-7 Type Drive Positive
Voltage Limiter Regulation @ 75° F. Engagement
Volts 14.6-15.4 Brushes—Number Used 4
Current Limiter Regulation — Amps. | 23 - 27| 28 - 32 Original Len-gth A6 - 48 in.
Spring Tension 48 - 56 oz.
Wear Limit 5/16 in.
VOLTAGE REGULATION SETTING N‘;T‘b,er of Teeth
VERSUS AMBIENT AIR TEMPERATURE ‘nion 9
Ring Gear 132
Ambient Ratio 14.7:1
Temperatve Voltage Regulation Setting (Volts) —
°F.
Ignition System
25 15.1-15.9 -
Spark Plugs—Type Champion F-14-Y
35 15.0-15.8 Size 18 mm
Torque 15 - 20 lbs. ft.
55 14.8-15.6 Coil
65 147 -15.5 Amperes Draw at Engine Idle 2.5
Amperes Draw, Engine
75 14.6-154 Stopped 45
85 145 - 15.3 Ignition Resistor Wire
Resistance @ 75° F. 1.3 -1.4 ohms
95 14.3-15.1 Initial Timing
Standard Transmission Normal 4° B.T.D.C.
14.2-15.0 - —
105 Automatic Transmission Normal 10° B.T.D.C.
115 14.1-14.9 Standard and Automatic Min. 2° B.T.D.C.
Transmissions Max. 10° B.T.D.C.
125 13.9-14.7 Timing Mark Location Timing Pointer, and
135 13.8-14.6 Notch on Crankshaft
Pulley
145 13.6-14.4 Distributor — Standard and
Automatic Transmissions
Rotation (Viewing from Top) Clockwise
Battery Ignition Firing Order 1-5-3-6-2-4
Contact Point Spacing .024 - .026 in.
staNpaRD | OFTIONAL Dwell @ Idle 35°-38°
Volta 12 Breaker Arm Spring Tension 17 - 20 oz.
otage Shaft End Play
Rating — Ampere Hour 40 55 (Removed from Engine) 028
Shaft Diameter
Plates 54 (at Bushing) — O.D. 0.4675 - 0.4680 in.
Specific Gravity — Full Charge 1.270 - 1.290 Shaft Bushing —I.D. 0.4680 - 0.4695 in.
Condenser Capacity —
Terminal Grounded Negative Microfarads 21- .95
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Vacuum Advance Characteristics —
Standard Transmission (144 C.1.D. Engine)

Vacuum Advance Characteristics —
Automatic Transmission (170 C.1.D. Engine)

Set test stand to 0° at 300 rpm
and 0 inches of mercury (Hg.)
" (Degrecs) | (Inches of Marcury)
400 0 .33
600 14-1l% .78
800 3%-41% 1.30
1400 10-11Y4 345
1800 1214-133/ 5.00
2000 1234-14 535
Maximum Advance Limit: 1534 Degrees

Vacuum Advance Characteristics —
Automatic Transmission (144 C.1.D. Engine)

Set test stand to 0° at 600 rpm
and .48 inches of mercury (Hg.)
Distributor Advance Vacuum
(rpm) (Degrees) (Inches of Mercury)
700 0 .65
1000 11,-21/ 1.27
1600 43/-5%/ 2.93
2000 534-7 3.94
J

Vacuum Advance Characteristics —
Standard Transmission (170 C.1.D. Engine)

Set test stand at 0° at 450 rpm
“and 0 inches of mercury (Hg.)
R (Degrees) | (Inches of Morcury

700 114-2Y, 43
1000 514-6Y, 92
1300 TL4-83%4 1.50
1700 10-11% 2.40
2000 11-12y 3.00

Maximum Advance Limit: 1614 Degrees

Set test stand to 0° at 600 rpm
and .27 inches of mercury (Hg.)
Di?t.xgglu)tor (AD(Z\;:;S; (Inche!?)(ffull\ldnelrcury)
700 0 43
900 34-13, .76
1300 414-514 1.50
1700 7-8%4 240
2000 814-9%/ 3.00
Maximum Advance Limit: 1614 Degrees
SPECIAL TOOLS
TOOL NUMBER DESCRIPTION

10044 Pole Screw Remover

10505 — C2 or F Bending Tool—Generator Reg-

ulator Adjusting

M-183-RTG-5 Thermometer—Voltage Reg-
ulator Setting

M-276-21 Terminal Clamp Lifter

12131-E or C Remover and Replacer—Dis-
tributor Gear Pin Anvil

12132 Burnisher-—Distributor Shaft
Bushing

12132-A Replacer—Distributor Shaft
Bushing

12132 — H1 and H2| Remover—Distributor Shaft
Bushing

12150-D Wrench—Distributor Adjusting

12151 Scale—Distributor Point
Tension

12390-C1 Remover—Distributor Drive
Gear

12390-D Installing and Locating Fixture

—Distributor Gear
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SPARK PLUGS o

STARTING MOTOR
RELAY

WIRING COLOR CODE

R-G  RED-GREEN STRIPE

P PINK
IGNITION SWITCH Y YELOW
BR BROWN

DISTRIBUTOR

IGNITION COIL

IGNITION
SWITCH

SPLICE IN
MAIN WIRING ASS'Y.

BATTERY TERMINAL
VOLTAGE REGULATOR /
Y Y
R-G IGNITION TERMINAL
(®) / OF STARTER RELAY ~ 'GNIION

BR—O BATTERY TERMINAL /

| ] P R-G ‘

A

eSO e e “
;‘I*;’[; P S ol TRRMNAL
—> <t— é) 10
I—> < DEE
> <t
I—> <

SPARK PLUGS

A INDICATES PART OF ALL LETTERS CIRCLED AS SHOWN
MULTIPLE CONNECTOR INDICATE CONNECTORS

Fig. 9-70—Ignition Circuit—(61CM-7602)
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Fig. 9-71—Starting, Power, and Charging Circuit—(61CM-7607)
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SECTION 10
LAMPS, INSTRUMENTS, AND CONTROLS

HEADLAMPS

The dual headlamps used on all models are the plugin
“Sealed Beam” tyvpe lamps. The two outer lamps have
50 and 37.5 watt filaments and are identified by the fgure
“2 moulded into the lens at the top of the bulb. The
inner lamps have a single 37.5 watt filameni, and are
identified by the figure “1" moulded into the lens al the
top of the bulb,

The headlamps are turned on by moving the headlamp
switch knob to the full “out” positinn. After the head-
lamps are turned on, selection of the highway (upper)
beam or tratic (lower) beam is made by depressing a
foot control switch. The 50 watt filament of the ovuter
headlamps are lighted when using the low beam. The
37.5 watt filament in both inner and outer headlamps
are lighted when using high beam. A hi-beam indicator
lamp lecated in the lefl center of the speedometer dial
will light to indicate that the high beam lighis are on.

Beam Adjustment

Two adjusting screws on each headlamp mounting
flange provide aiming of the light beams. The vertical
adjusting scerew is located at the top of each headlamp.
The horizontal adjusting screw is located at the side of
each headlamp flange assembly. See figure 10-1. The head-
lamp bulbs incerporate aiming pads which are optically
ground to permit the use of approved mechanical head-
lamp aiming equipment. When using a mechanical aiming
device, [ollow the manufacturer’s recommended proce-
dure.

The following procedure is performed using a wall
chart:

1. Tlace the car on a level saurface 25 feat from a verti-

cal wall or screen. Headlamp adjustment should be

Fig. 10-1—Heodlamp Beam Adjusting Screws—{&1CM-74608)

2

performed with the car unloaded, and the trunk
empiy except for spare lre and jacking equipment.
The fuel tank should be at least half full, and the
correct air pressure in the tires.

BRock the car gently sideways to egualize the springs.

HIGH BEAM

1.

g,

Determine the horizontal centerline of the head-
lampz by actual measurement of the distance be-
tween the loor and the lamp cenler. Both sides of
the wvehicle should be measured to determine the
hortzontal centerline of the bulbs,

Drraw a horizontal line on the sereen 2 inches below
the horizontal centerline of the headlamp bulbs. See
figure 10-2,

Locate and mark the center of the vehicle on the
SCTRCTL

Draw a vertical line on the screen 181 inches on
each side of the car centerline.

Cover all the headlamps except one inner lamp.
Turn on the headlamps. Tlepress the foot control
swilch for highway (upper) beam if necessary.
Observe where the center of light intensity falls. The
area of highest light intensity must center at the
intersection of the vertical line and the line drawn
2 inches below the horizontal conter distance of the
headlamp bulbs, The vertical limits are ¢ 2 inches
and the horizontal limits = & inches,

If the high intensity area is not centered at this point,
remove the headlamp door and adjust the headlamp
azzembly to correet alignment by means of the head-
lamp adjusting screws. See fgures 10-1 and 10-2.
CAUTION: Aliwavs adjust the aining screws coln-
terclockwise, then clockwize until the high intensity
zone of light is properly aimed. This will bring the
beam info final position with the unit held wnder
proper fension when the operation s completed.
Check and adjust the opposite inner headlamp in a
like manner, obscuring the light from the other
headlamps.

LOW BEAM

1.

Because of the greater distance between the two outer
headlamps, draw a vertical line on the screen 2734
inches on cach side of the car centerline, See figure
10-3.

Turn on the headlamp switch., Depress the fool con-
trol switeh for traffic (low) beam. The high beam
of the two outer headlamps is correct when the
traffic (low) beam is properly adjusted.

Cover ong headlamp and observe where the light
intensity falls. The upper edge of the high intensity
zone should fall on the horizontal line {centerline
of headlamps ), and the left edge of the high inten-
sity zone should fall 2 inches to the right of the head-
lamp vertical centerlines. See ficure 10-3. The verti-
cal limils are = 2 inches and the horizontal limit
is 6 inches (o the right of vertical. That portion of
the high intensity pattern that is shown to the lefi
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HIGH INTENSITY

*NOTE
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Fig. 10-2—Headlamp High Beam Aiming Chart—(60C-7627)
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10-3

; s S
Fig. 10-d—Rear Lamp—Passenger Car—{60C-7629)

of the vertical centerline is “stray light” and should
he disregarded.

If the high intensity zone is not centered as specified,
remaove the headlamp door and adjust the headlamp
assembly o correcl alighment by means of the ad-
justing screws, See figures 10-1 and 10-3.
CAUTION: Aleavs adjust the aiming screws coun-
terclockiwise, then clockwise until the high intensity
zone of light s properly aimed. This will bring the
heam into final position with the unit held wunder
proper lension when the operation [s completed,
Check and adjust the opposite outer headlamp in a
like manner. In most cases, headlamps should be
adjusted as specified herein, Where state or local
laws differ from these specifications. lights should
be adjusted to conform with such laws.

Bulb Removal and Installation

1. Remove the three headlamp door retaining screws
and remove the door assembly,

Loosen the bulb retaining ring screws; rotate the ring
counterclockwise and remove the ring.

Pull the headlamp bulb forward far enough to dis
connect the wiring assembly plug. The inner and
outer headlamp hulbs are not interchangeable. The
inner bulb is identified by the figure “1" moulded in
the lens at the top of the bulb, and the outer bulh
is marked with a firure “2."

4, To install the bulb, reverse the removal procedure.

Trouble Shooting Guide—Headlamps
1. INDIVIDUJAL LAMPS DO NOT LIGHT.
a. Burned out bulb.
b. Loose or broken wires to the bulb,
ALL HEADLAMPS DO NOT LIGHT.
a, Loose battery cable.
b. Loose or broken wire from the batiery to the

2,

mainlight switch.
c. Defective mainlight switch.
Dizconnected or broken wire from the mainlight
gswitch to the beam selector switch,
e. Defective beam selector switch.

f. All headlamp bulbs burned out, This may be
causcd by a defective or improperly adjusted
generator regulator,

3. LAMPS BURN OUT REFEATEDLY,

4. Loose or corroded clectrical connections.

b. Excessive vibration.

c. Improperly adjusted or defective generator regu-
lator.

PARKING LAMP BULE REMOVAL AND INSTALLATION
The parking lamp bulb is the double contact bayonet-
tvpe for use with the turn signal indicator.
1. Remove two lens retaining screws and remove the
lens, gaskel, and bulb,
2. To install, reverse the removal procedure.
REAR LAMP BULB REMOVAL AND INSTALLATION
The rear lamps for passenger car and station wagon
are shown in figures 10-4 and 10-5. Each bulb acts as a
stap, turn signal and tail lamp.
1. Remove two lens retaining screws and remove the
lens and bulb,
2. To install, reverse the removal procedure.
REAR LICENSE LAMP BULE REMOVAL
AND INSTALLATION
The rear license lamp i shown disassembled in fig-
ure 10-6. The bezel and lens assembly snaps into the
socket assembly which then mounts into the bumper.
1. Remove the bezel retaining screw.
2. Unsnap lhe bezel, lens, and gasket from the socket
assemhbly and remove the lamp bulb.
3. To install, reverse the removal procedure.

DOME LAMP BEULE REMOVAL AND INSTALLATION
The dome lamp is a plastic unit, which is held to
the roof by two screws.
1. Remove two lens retaining screws and remove the
lens and bulb,
2. To install, reverse the removal procedure.
INSTRUMENT PANEL LAMPS REMOVAL AND
INSTALLATION
The instrument panel lamp bulbs can be replaced
by pulling out the individual light sockets from the
rear of the panel.
SWITCHES

Before removing any swilch, disconnect the negative
{ground) battery cahle from the battery.
Mainlight and Beam Selector Switch Tests

The following test may be made to determine whether
a4 mainlight switch or a beam selector switch 1s defective.

Set the mainlight switch to the ON position, and oper-
aie the beam selector switch, If none of the headlamps
turn on when the beam seleclor swilch is operated, yetl
the instrument panel lamps operate, the mainlight switch
or the red-vellow bhand wire from the mainlight switch
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Fig. 10-5—Rear Lamp—Station Wogon—{&0C-7430)

to the beam control switch is probably defective. Suh-
stitute a known good switch for the suspected bad switch
to determine whether the switch or (he wiring iz at fault.

1f the headlamps operate only with the beam control
awitch in one position, the switch or the wiring from the
switch to the headlamps is defective. Substitute a known
good switch for the suspected bad switch to determine
whether the switch or the wiring is at fauli.

Mainlight Switch Removal and Installation

1. Remove the mainlight switch control knob and shaft
by pressing the knob release button on the switch
housing with the knob in the OFF position, Turn
the shaft slightly, and pull it out of the switch,

2. Remove the switch bezel nut, and remove the switch
from the rear of the instrument panel,

3. TMhsconnect the fuse panel from the switchh Seec
figure 10-7

4. TO INSTALL: Plug the fuss panel to the main-
light switch.

5. Posilion the switch assembly to the instrument panel

and install the switch bezel nut,

Install the switch knob,

Check the ovperation of the switch,

Headlamp Beam Control Switch

Removal and Installatien

1. Lay the floor mat back [rom the area of the switch,
and remove the switch mounting screws.

2. Disconnect the wire terminal block from the switch.

|
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HEATER 1ERMINAL
BROWMN
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SOCKET ASSEMBLY

GASKET
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Fig. 10-6—Reor License Lamp—Disassembled—(&60C-7631)
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Fig. 10-F=Mainlight Switch and Fuse Panel—(&1CM-74609)
3. To install, reverse the removal procedure.

Stop Light Switch Removal and Installation
Disconnect the wires at the bullet connectors, and un-
screw the switch from the master-cylinder, See figure 10-8.

Dome Lamp Switch Removal and Installation

The dome lamp switch is a part of the mainlight switch.
It is actuated by rotating the switch control knob lo the
maximum counterclockwize position. The dome lamp and
mainlight switch is replaced as a unit.

ignition Switch and Lock Cylinder
Removal and Installation

1. Disconnect the nmegalive (ground) cable from (he
battery.

2, Turn the ignition key to the nccessory position and
insert a paper clip or small wire into the release.pin
hole. Depress the pin and turn the key eounterclock-
wise, and pull the key and lock cylinder out of the
switch assembly. If only the lock cylinder is lo be
replaced, proceed to step 8.

3. From under the instrument pancl, remove the nut
from the back of the ignition switch. Remove the
accessory and gauge feed wires from the accessory
terminal of the switch. Pull off the insulated plug
from the rear of the switch.

4, I'ress in on lhe rear of the switch and rotate the
switch L) turn counierclockwise, Hemove the bezel,
switch and spacer.

@ 1O INSTALL: Position the spacer on the switch
with the open face away from the switch.

G. Place lhe switch and spacer to Lhe switch opening
and press the switch toward the instrument panel
and install the bezel
If a new ignition switch is to be installed, insert
a screwdriver into the lock opening of the ignition
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Fig. 10-8-Siop Light Switch—{&0C-7633)

switch and lurn the slot in the switch o a full
counterclockwise position.

8. 1f a new lock cylinder is to be installed, inscrt the
key in the evlinder and turn the key to the acees-
sory position. Place the lock and key in the igni-
tion switch, depress the plunger slightly, and turn
the key counterclockwise. Push the lock eylinder
into the switch. Turn the kev ito check the lock
cylinder operation.

8. Conneet the insulated plug with wires to the back

of the ignition switch, Position the accessory and

gange wires onto lhe igniton switch stud and in
slall the retaining nut

Conneet the battery cable and check the ignilion

switch operation

Starter-Neutral Switch Adjustment
The starter neutral switch is located on the top side
of the steering column under the instrument panel, See
figure 10-10.
1, T'o adjust switch, lovsen 2 screws attaching switch
to sleering eolumn,

10,

ASE-PIN HOLE

Fig. 10-9—lgnition Switch Removal—{&40C.7634)

Position switch so thal starter circuit is closed
when selector is in the “N” neutral or “T* park
position. Tighten the 2 attaching screws

Check starter circuil in all selector lever posi-
tions. Circuit must be open in all positions except
“N" neutral or “P" park.

Back-Lite Switch Removal and Installation

1. Bemove the locknut, bezel, and spacer.

2. Remove the back-lite switch from the under side of
the instrument pancl amd disconnect the terminal
block from the switch,

4. To install the switch, reverse the removal procedure.

INSTRUMENTS AND CONTROLS

This seclion contains information on operating prin-
ciples and tests of the various units in the instrument
cluster assembly. A circuil diagram showing the con-
nections of the gauges is shown at the end of this section

The instrument cluster as shown in figure 10-11 in-
cludes a charge indicator lamp, fuel gauge, temperature
gauge, oil presure indicator lamp, hi-beam indicator
lamp, turn signal indicator lamp and speedometer. A
guuge voltage regulator mainlains a constant voltage
supply to the fuel gauge and temperature gauge circuits.
All of the instruments are electrically operated except
the specdometer.

It is nol necessary fo remove the entire instrument
cluster in order to remove the individual instruments,
as the instruments are mounled on the outer surface of
the cluster. To remove any instrument, remove Lhe
cluster lenz retaining screws and remove lens, Remove
the instrument retaining screws, pull the instrument
away from the panel and disconnect the wires or cables,

SPEEDOMETER
Removal and Installation

The speedometer i= connected to the vulput shaft of
the transmission by means of a flexible shaft, and a drive
gear located inside the transmission.

1. Disconnect the speedometer cable at the speedometer

head,

2, Remove the instrument cluster bezel relaining screws

and lift the bezel, lens, and cluster mask plate (rom
the cluster housing, See fipure 10-12,

3. Remove the speedometer assembly retaining screws

and lift the speedometer from the eluster housing,

4. To install, position the speedometer assembly Lo the

cluster honsing and install the retaining screws.

5. Position the cluster mask plate to the cluster hous-
ing. Clean and position the instrument cluster lens
in the hezel.

Install the instrument cluster bezel and lens to the
rluster housing,

7. Connect the speedometer cable to the specdometer

assembly.
Drive Cable Replacement

l. To replace the cable core, disconnact the cable hous-

ing at the speedometer and pull the cable core out of
the housing.

2. Insert a new cable core intu the housing, twisting

.
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Fig. 10-10—Starter-Neutral Switch—{&0C-7635)

it slightly to be certain that the driven-end is en
gaged in the driven gear. If a cable core is broken, it
is necessary to disconnect both ends of the cable
housing in order to remove the broken sections.

4. If it is necessary to replace the driven gear. place
the gear in position before inserting the retainer clip

through the gear slots. Insert the gear and cable inlo
the transmission. Be cerlain thal the driven gear is
in mesh with the drive gear.

4. If necessary to replace the cable housing, aveid any
sharp bends or kinks in the cable routing.

CONSTANT VOLTAGE GAUGE SYSTEM

A constant voltage regulator 1= placed in series be-
tween Lhe ignition switch accessory terminal and the
fuel and temperature indicator circuits. Input voltage to
the fuel and temperature indicator circuils is limited to a
constant average value of five volts. Regulation of the
input voltage to a predetermined constant value provides
gauge accuracy and stability. There are no service adjusi-
ments on the constant voltage regulator other than
removal and replacement of the regulator assembly.
CAUTION: Aveid even momentary shorting of the con-
stant volfage regulator. Disconnec! the negafive battery
cable from the battery before dotng any work around
area of this regulator.

Constant Voltage Regulator
Removal and Installation
1. Disconnect the plug on type wire connectors at the
constant voltage regulator. See figure 10-11,
2. Remove the regulaior retaining screw and remove
the regulator.
3. Install the constant voltage regulalor in place with
the retalning screw.,
4. Connect the wires to the regulator.
5. Check the operation of lhe gauges.
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CONSTAMNT VOLTAGE

IMDICATOR LAMF

IMDICATCR LAMP
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. r”-i:-fl ’{)
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Fig. 10-11—Instrument Cluster—Rear View—{60C-7637)
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Fig. 10-12—Instrumeni Cluster—(60C-7639)

Fuel Gauge System

The fuel gauge svstem consists of a sending unit,
located in the gas tank, and a remote register unit (fuel
gouge! mounted in the instrument cluster. The remote
register unit pointer is controlled by a bimetallic arm

™ OIL PRESSURE SENDING UNIT &

Fig. 10-13—0il Pressure Switch ond Temperature
Sending Unit—{&0C-74640)

and healing coil. The sending unit is a rheostat that
varies its resistance depending on the amount of fuel
in the tank, The fuel gauge eircuit is shown at the end
of this section

FUEL GAUGE REMOVAL AND INSTALLATION

1. Remove the instrument cluster bezel, lens, and
(1) FIECE BODY TEMFERATURE
\ SENSING ELEMENT
INSULATED
WASHER IMSULATIMNG

TUBE

FEED WIRE
TERMIMAL

"”'1‘““?‘{”"'1‘\'\

TERMIMNAL

INSULATOR CONDUCTOR

DISC
ELECTRICAL
COMNDUCTING SPRING

Fig. 10-14=Engine Temperature Sending Unit—{7M-78603)
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cluster mask from the instrument cluster housing.
See figure 10-12.

2. Disconnect the fuel gauge retaining screws and pull
the fuel gauge away from the cluster. Disconnect
the wires and remove the fuel gauge.

3. TO INSTALL: Position the fuel gauge to the instru-
ment cluster and connect the wires.

4. Install the fuel gauge with the retaining screws.

5. Install the cluster mask, lens, and bezel with the
retaining screws.

FUEL TANK SENDING UNIT REMOVAL AND INSTALLATION

1. Remove the gasoline from the fuel tank. As the fuel
tank is not equipped with a drain plug on the station
wagon, the gasoline may be removed by pump or
siphon method.

2. Disconnect the fuel tank sending unit wire at the
sending unit.

3. Loosen the hose clamp and disconnect the fuel tank
line at the sending unit.

4. Turn the sending unit retaining ring counterclock-
wise and remove the unit, retaining ring, and
mounting gasket.

5. To install, clean the fuel gauge sending unit mount-
ing surface at the fuel tank.

6. Position the sending unit and mounting gasket to
the fuel tank and secure with the retaining ring.

7. Connect the sending unit wire and fuel tank line.

8. Fill the fuel tank with the fuel removed.

9. Check the fuel gauge operation and check for leaks.

Temperature Gauge System

The temperature gauge system consists of a sending
unit mounted in the cylinder head, (figures 10-13 and 14)
and a remote register unit, (temperature gauge) mounted
on the instrument panel. See figure 10-12. The principle
of operation is similar to the fuel gauge except that the
resistance of the sending unit is varied by engine tem-
perature. The temperature gauge circuit is shown at the
end of this section.

TEMPERATURE GAUGE REMOVAL AND INSTALLATION

1. Disconnect the negative (ground) battery cable.
Remove the instrument cluster bezel, lens, and
cluster mask from the instrument panel. See figure
10-12.

2. Remove the temperature gauge retaining screws and
pull the temperature gauge from the cluster and dis-
connect the wires.

3. Remove the temperature gauge.

4. TO INSTALL: Position the temperature gauge
assembly to the instrument cluster and connect the
wires.

5. Install the temperature gauge to the instrument
cluster with the retaining screws.

6. Install the cluster mask, lens, and bezel with the
retaining screws. Connect the battery cable.

TEMPERATURE SENDING UNIT REMOVAL AND INSTALLATION

1. Disconnect the temperature sending unit wire at
the sending unit.
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2. Prepare the new temperature sending unit for in-
stallation by applying a small amount of water
resistant sealer to the threads.

3. Remove the temperature sending unit from the cyl-

inder head and immediately install the new tem-

perature sending unit.

Connect the wire to the temperature sending unit.

5. Start the engine and check the temperature sending
unit operation.

CONSTANT VOLTAGE GAUGE SYSTEM
DIAGNOSIS AND TESTING

A constant voltage regulator that is functioning cor-
rectly will cause a voltmeter pointer to fluctuate be-
tween 0 and approximately 7.0 volts when connected to
the output terminal. It will, of course, be impossible to
obtain an accurate voltmeter reading. The fluctuating
voltage reading indicates, however, that the constant
voltage regulator is functioning. The ability to deter-
mine if the constant voltage regulator is or is not func-
tioning, is a satisfactory service test.

Do not attempt to repair or calibrate any panel indica-
tor or constant voltage regulator in the field. Replace-
ment with a new unit is the only practical means of
servicing these units,

Necessary equipment to adequately test the constant
voltage gauge system is as follows:

1. Voltmeter equipped with a scale having a maximum

deflection of 15 volts.
2. A constant voltage fuel gauge sending unit of known
accuracy equipped with a short ground lead and clip.

~

Temperature and Fuel Indicators Read
Higher Than Conditions Warrant
PROBABLE CAUSE:

Poor ground at constant voltage regulator.

TEST PROCEDURE:
Clean and tighten regulator ground connection; recheck
operation.

Both Indicators Read Maximum After Ignition
Switch Is Turned To The Ignition Position
PROBABLE CAUSE:

Regulator has stuck points or open heater windings.

TEST PROCEDURE:
Check voltage at output terminal of the regulator. A
steady 12 volt reading indicates a damaged regulator
which must be replaced.

Fuel and Temperature Indicators Remain On

“E' Or "C" When Ignition Switch Is Turned

To Ignition Position

PROBABLE CAUSE:

Open regulator or open circuit on battery (input) side
of regulator.

TEST PROCEDURE:
1. Check voltage at input side of regulator. If reading
of 12 volts is obtained, replace regulator.
2. If no voltage at input side of regulator is indicated,
check input circuit for open circuit or broken wire.
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Temperature Indicator Functions Correctly,

but Fuel Indicator Registers Too High or Too Low
PROBABLE CAUSE:

Defective fuel indicator or fuel tank sending unit.
TEST PROCEDURE.:

1. Disconnect lead wire at the sending unit; transfer
the wire to a fuel tank sending unit reserved for
testing.

2. Ground the test sending unit to vehicle; place float
in “empty” position.

3. Turn ignition switch to ignition position. The in-
strument panel indicator needle should be at “E.”

4. Move the test tank sending unit float to “full” posi-
tion. Indicator needle should be at “F.”

5. If indicator readings are correct, replace tank send-
ing unit; if not correct, replace indicator unit.

Fuel Indicator Functions Correctly, but

Temperature Indicator Registers Too High

or Too Low

PROBABLE CAUSE:

Defective temperature indicator or temperature sending
unit.

TEST PROCEDURE:

1. Disconnect lead wire at sending unit; transfer the
wire to the fuel tank sending unit reserved for
testing.

2. Ground the testing unit to vehicle; place float in
“empty” position.

3. Turn ignition switch to ignition position. The tem-
perature indicator needle should point to the low-
est indication on the indicator dial scale.

4. Move the float to “full” position. The temperature
indicator needle should point to the highest or “Hot”
indication of the dial scale.

5. If indicator readings are correct, replace the send-
ing unit. If not correct, replace the indicator unit.

Erratic Temperature Indicator Operation
PROBABLE CAUSE:

Loose connections.

TEST PROCEDURE:

Clean and tighten all connections; recheck system oper-
ation,

Erratic Fuel Indicator Operation

PROBABLE CAUSE:

Loose connections or defective fuel tank sending unit.

TEST PROCEDURE:

1. Test the tank sending unit by substituting sending
unit with one of known accuracy.

2. Clean and tighten all connections; recheck oper-
ation.

GENERATOR CHARGE INDICATOR

A red generator charge indicator lamp is used. This
lamp flashes on if the battery is discharging and the
generator is not supplying current. The indicator lamp
is connected between the armature terminal of the gen-
erator regulator and the IGN. terminal of the ignition
switch. See figure 10-14. This actually places the lamp in

parallel with the regulator cut-out contacts, and it will
flash on and off as the contacts open and close, but not in
conjunction with them. If the ignition switch is on (engine
not running), the cut-out contacts are open and the charge
indicator lamp will light up, indicating that the genera-
tor is not charging the battery. The circuit for the lamp
is from the battery, through the lamp, and through
the generator armature to ground. As soon as the gen-
erator output comes up to equal that of the battery, the
lamp no longer grounds at the armature, thus the circuit
is broken and the lamp goes out. At approximately the
same time the cut-out contacts close, and the generator
output will flow to the battery.

Charge Indicator Lamp Test

To test the charge indicator lamp, turn the ignition
switch on with the engine stopped. The lamp should
light. If it does not, the lamp is either burned out, the
wiring to the lamp is defective, or the generator armature
is not grounding.

OIL PRESSURE INDICATOR

All models are equipped with a red indicator lamp
which flashes on when the oil pressure is below a safe
value. The lamp should light when the ignition switch
is first turned on, and it should go out when the engine
comes up to speed. The lamp is connected between the
oil pressure switch (sending unit) and the IGN. terminal
of the ignition switch.

When the engine is not operating, the oil pressure
operated switch is closed. Thus, with no oil pressure,
current flows from the IGN. terminal of the ignition
switch through the lamp, and through the oil pressure
switch to ground.

As the engine comes up to speed, the oil pressure in-
creases. After the pressure has risen to a safe value, the
oil pressure operated switch opens up, allowing the light
to go out. As long as the oil pressure is maintained,
the indicator lamp will remain out. If at any time the
oil pressure in the system drops below about seven
pounds, the switch closes and the lamp lights.

Oil Pressure Indicator Lamp Test

To test the oil pressure switch on the engine (figure
10-13), turn the ignition switch on, engine not running,
the indicator light should come on. If the indicator light
does not come on, short the terminal of the oil pressure
switch unit to ground. If the light now comes on, the oil
pressure switch is defective. If the light still does not
come on, the bulb is burned out or the wires from the
bulb to the ignition switch and oil pressure switch are
defective.

Qil Pressure Switch Removal and Installation

1. Disconnect the oil pressure sending unit wire at the
unit. See figure 10-13.

2. Remove the oil pressure sending unit from the en-
gine.

3. Apply sealing compound to the threads of the unit
to be installed, and install the new oil pressure
sending unit.
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4. Connect the wire to the oil pressure sending unit. SWITCH PLATE
5. Check the operation of the unit. ~ e RETAIMNER

TURN SIGMNAL
The turn signal wiring disgram is shown at the end of
this section.

Turn Signal Switch and Wire Removal

1. Disconnect the horn wire and the turn signal switch
wires under the instrument panel at the steering
column. Slide the insulator tube from the steering
column and wires.

2. Remove the horn bution and spring.

3. Mark the sleering wheel position on the stesring
column. Hemove the steering wheel retaining nut and
remove the steering wheel.

4. Unscrew and remove the turn signal lever.

. Remove the turn signal switch to steering column
retaining screws and pull the switch away from
the steering column fange. See figure 10-16.

6. Remove the steering column flange retaining nuls.

1 i i umn SWITCH
:1'-': bolts will fall into the steering col upper R o
7. Remove the tum signal switch, steering column Fig. 10-16—Horn Button Contact and Turn Signal
flange, sleeve, and wiring assembly from the steering Switch Plate—{80C-7645)
column,

B Hemove the two bolts that fell inte e stearing 6. Position the stecring column flange sleeve and sleeve
ing.
eolumn upper hub, i . -
9, Remove the steering column flange from the turn |+ 1nstall the steering wheel and retaining nut,
signal switch 2 mbslg,r. : 8. Install the horn button and spring.
a9

Slide the insulator over the turn indicator and homn
Turn Signal Switch and Wire Installation button wires and connect the wires,

1. Route the turn signal switch wiring through the hole 10, (heck the turn signal and horn operation.
in the steering column flange, down the steering
column, and out the hole in the steering column Turn Signal Flasher Replacement
under the instrument panel. The turn signal flasher 15 localed on the lefl rear side
2. Position the steering column flange retaining bolts  of the instrument cluster. See figure 10-11. To Temove
to the underside of the lange and start the retaining  the flasher reach up behind the instrument cluster, dis-
nuts. Position the steering column flange to the steer- connect the two wires from the lasher unit terminals,

ing column. and pull the flacher from its spring clip.
3. Tighten the steering column flange to steering col-
wnn retaining nuts, TROUBLE SHOOTING GUIDE-TURN SIGNAL
4. Position the turn signal switch to the sleering column  One Signal Light Fails to Operate
flange and inslall the retaining screws. 1. Burned out bulb.
5. Install the turn signal lever, 2, Loose connection at junction block.
3. Loose connection at bulb socket.
4. Loose connection at switch assembly.
4 BLACK BAMI
b "f“: ’ (- Resuator __ 1 | Al Signal Lamps Fail to Operate
+ = A | I 1. Burned out fuse,
i | 2. Faulty switch assembly,
#18 BLACK-WHITE BAND : : 3. Fmﬂty flagher unit,
<18 YELLOW-BLACK BAMD | 4, Open or shorted wire from flasher unit io switch.
F 5. i igniti i fuse
GENEMTM | 0 YELhCI":-’ ' g d—J | Open or shorted wire from ignition switch to i
_L_{ I R Turn Signal Cancels Prematursl
— = 1. Cam i I itioned . hub of
18 BLACK-GREEN BAND CHARGE INDICATOR LIGHT = r”.:' e e Pf;'“h o hatb ‘ot el
IGHITION SWITCH N2} ON INSTRUMENT PANEL 2. Coil spring on switch plate assembly loose or weak.
One Signal Light Flashes Very Fast
Fig. 10-15—Genarater Charge Indicater Lamp Circuit—Typical L. Burned out b"_ﬂh at frf"'m s
(B1MM-7615) 2. Upen connection or high resistance at front or rear,
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POSITIVE

LEAD HNEGATIVE LEAD

ep———

JUMPER WIRE

Fig. 10-17—Horn Current Draw Test—(&40C-74643)

HORNS

A pair of tuned horns is controlled by means of a relay.
The horn button closes the relay contacts, completing the
circuil lo the horns. One of the horns has a high-pitched
tone; the other has a low-pitched tone.

Test and Adjustment
The only test necessary on the horns is for current

draw. The current adjustment also adjusts the tone of
the horn

CURRENT DRAW TEST

Conneet a voltmeter and ammeter to the horn and
to a voltage supply as shown in figure 10-17. The normal
current draw for the horns at 12 volts is 9.0-10.0 amperes.

ADJUSTMENT

Tone and current are adjusted by changing the can-
tact tension (figure 10-18). Connect the horn as shown
in figure 10-17. Turn the self locking tone-adjusting nut
until the current is within the limits for the horn being
adjusted. Heplace the cover and recheck the current draw.

Horn Removal and Installation

The horns are mounted on each side of the engine com-
partmenl directly behind the radiator deflectors. Re-
moval and installation procedure as follows:

1. Disconnect the horn wire at the terminal,

ENT ADJUSTING
NUT

Fig. 10-18—Horn Adjustment—(60C-7644)

]

Remove the horn mounting bracket to horn retaining
screws and remove the horn.

To install, mount the horn in position, then attach
the hom wire to the horn terminal,

Horn Ring

The horn ring is assembled to the steering wheel. The
horn ring contact makes connection with the horn relay
wire by means of a sliding contact mounted on the end
of the steering colurmm, When the horn ring is depressed,
the horn ring contact makes connection with ground.

Horn Button Contact
REMOVAL

1. Disconnect the blue-yellow band horn wire under
the instrument panel, to the left of the steering col-
ummn.
Press down evenly on the horn button or ring and
turn counterclockwise until it lifts out from the
steering wheel,
Remove the horn button and spring.
Mark the steering wheel position to the steering
column. Remove the steering wheel retaining nuot
and remove the steering wheal,
Remove the turn indicator lever, remove the turn
indicator mechanism retaining screws (figure 10-16),
and lift the mechanism to one side,
Remuve the screw retaining the horn bution con-
tact and pull the contact and wire from the steering
column.

INSTALLATION

1. Install the horn contact wire through the steering
column and install the retaining screw.

Position the tumn indicator mechanism in place and
install the retaining scrows.

Install the turn indicator lever.

Install the steering wheel and retaining nut.
Install the horn button spring and button.

Connect the blue-yellow band horn wire under the
instrument panel

TROUBLE SHOOTING GUIDE-HORNS
One Horn Fails to Operate
1. Shorted or open wire from relay to horn.

2. Out of adjustment,
4. Defective horn,

Both Horns Fail to Operate

1. Loose connection al horn button contact

2. Open wire from junction block to horn button.
3. Open wire from junction block to relay.

4. Inoperative relay.

5. Homns defective or out of adjustment.

Horn Operates Continuously or Intermittently
Without Pressing the Horn Ring

1. Shorted wire from button contact to junction block.
2. Shorted wire from junction block to relay.
3. Shorted relay.

ra

@ o o
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CIGAR LIGHTER

The cigar lighter is protected by a sulphur disc fuse
located at the rear of the socket and retainer assembly.

Removal and Installation

1. Disconnect the negative (ground) cable from the
battery.

2. Disconnect the wire connector from the terminal
at the rear of the cigar lighter socket.

3. Unscrew the retainer from the back of the cigar
lighter and remove the lighter assembly.

4. To install, reverse the removal procedure and test
operation of the lighter.

WINDSHIELD WIPER SYSTEM

The windshield wiper system is link-driven with the
pivot assemblies secured to the cowl top panel as shown
in figure 10-19.

Either a vacuum or an electric wiper motor is used. The
wiper controls are identical for vacuum and electric
motors.

Wiper Performance Check

Before replacing the wiper motor, it should be deter-
mined that the motor is actually the cause of poor wiper
operation. The following sequence is recommended for
checking wiper operation:

1. Check the wiper arms to make certain that they are

properly mounted and that the wiper arm pivots
operate freely.

Check all rubber hoses for a cracked or collapsed
condition. The hose generally collapses where it
connects to the metal tubing. If this condition exists,
remove the damaged portion of the hose. This applies
only to cars equipped with vacuum wiper motors.
Check the wiring and the 12-ampere circuit breaker
located to the right side of the ignition switch on the
lower instrument panel. This applies only to cars
equipped with electric wiper motors.

Test the booster pump vacuum. This applies only to
cars equipped with vacuum wiper motors. The vac-
uum pump should be checked with a vacuum gauge
for sufficient capacity. Disconnect both hoses at the
pump. With the vacuum gauge installed to the in-
board fitting, run the engine to 600 rpm. The vacuum
reading should not be less than 10.0” Hg. If the
pump is under this specification, the pump must be
repaired.

Check the manual control cable to make certain that
it is properly adjusted and attached to the wiper
motor.

Start the engine, wet the windshield, and turn the
wiper control knob clockwise; the wiper should wipe
a long pattern. Then turn the wiper control knob
further clockwise until a detent is felt; the wipers
should now operate faster with a shorter wiping
pattern.

NUT
SPACER

GASKET T~

ARM AND PIVOT
SHAFT ASSEMBLY

WIPER MOTOR

AUXILIARY DRIVE

COWL TOP
PANEL ASSEMBLY

Fig. 10-19—Windshield Wiper Linkage—(60C-8022)
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Motor Removal and Installation

1. Disconnect the negative (ground) cable from the
battery. This applies only to cars equipped with elec-
tric wiper motors.

2. Loosen the control cable retaining screw at the
wiper motor.

3. Disconnect the vacuum hose at the wiper motor. This
applies only to cars equipped with vacuum wiper
motors. Disconnect the windshield washer control
cable, if so equipped.

4. Remove the wiper motor to auxiliary drive mounting
bolts; remove the wiper motor.

5. To install the wiper motor, reverse the removal pro-
cedure.

Arm and Pivot Shaft Removal and Installation

1. Remove the wiper arm and blade from the wiper
pivot.

2. Remove the nut bezel and gasket securing the pivot
shaft to the cowl.

3. Remove the spring type retainers that connect the
wiper arm and shaft assembly to the auxiliary drive.

4. Remove the wiper arm and shaft assembly.

5. To install the wiper arm and pivot shaft assembly,
reverse the removal procedure.

Control Removal and Installation

1. Disconnect the wiper control cable from the wiper
motor.

2. Remove the setscrew in the wiper control knob.
Remove the knob.

3. Remove the nut securing the wiper control to the
instrument panel and remove the wiper control
assembly from the rear of the panel. Remove the
wiper control cable as an assembly.

4, TO INSTALL: Position the wiper control assembly
in the instrument panel. Install the retaining nut
and tighten it.

5. Install the wiper control knob on the wiper control
assembly and tighten the setscrew.

6. Connect the control cable to the wiper motor. Posi-
tion the cable housing under the retaining screw and
washer and tighten the screw.

7. Check the wipers for proper operation, checking the
windshield washer also (if so equipped) for proper
operation.

TROUBLE SHOOTING

Wiper Control In Detent — No Fast Wiper Operation

If the fast detent is obtained but the wiper fails to
operate in a fast motion and a short pattern, it will be
necessary for the wiper motor to be repaired or replaced.

Wiper Will Not Turn Off

If unit is equipped with windshield washers and the
wipers fail to stop when the control knob is turned off

(counterclockwise), it may be because the washer con-
trol cable is disconnected from the wiper plastic valve.
If this condition exists, it will be necessary to reinstall
the cable into the valve.

Wipers Move Out and Stop

When turning the wiper control knob results in the
wipers moving out but not returning and all cables are
properly engaged, the fault is within the motor.

DASH PANEL WIRING QUICK DISCONNECTS

Instrument panel wiring incorporates the use of mul-
tiple quick disconnects which are inserted into the dash
panel from the passenger compartment side and secured
by metal tabs. See figure 10-20. The mating disconnect
is connected on the engine compartment side of the dash
panel.

There are two multiple quick disconnects located at
the left side of the dash panel on all models. The quick
disconnect on the passenger compartment side can be
removed by depressing the four tabs and pulling the dis-
connect from the dash panel.

DASH PANEL DASH PANELENGINE
PASSENGER COMPARTMENT SIDE
COMPARTMENT

DEPRESS (4)TABS TO REMOVE

CONNECTOR FROM DASH PANEL

Fig. 10-20—Dash Panel Multiple Quick Disconnect—(60C-7647)

Individual wires with molded grommets, for the station
wagon tailgate power window and back-up lamps (Stand-
ard Transmission), are routed through the left side of
the dash panel just below the two multiple quick dis-
connects, on units so equipped.

CIRCUIT BREAKERS AND FUSES

The main light switch junction block which contains
the wires leading to the switch, also serves as the fuse
mounting block. See figure 10-7.

Fuse and circuit breaker location and protection are
given in the Fuse and Circuit Breaker chart.

WIRING DIAGRAM

The wiring diagrams are provided as an aid to the
mechanic in locating and correcting electrical system
failures.

Some basic rules to follow when making electrical
system repairs are:
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1. Disconnect negative (ground) battery cable from prevent damage as a result of short circuits or other-
the battery before removal of any electrical com- wise overloaded circuits.
ponent to prevent the possibility of causing a short 3. Corroded, dirty or loose contact points have a high
circuit. resistance to the flow of electrical current and,
2. In the event of “blown” fuses, the cause should be therefore, may be the cause of an overloaded cir-
determined before replacing the fuse. Fuses, and/or cuit or may be the cause of an open circuit. During
circuit breakers, are an integral part of a circuit to diagnosis, inspect all connections for these conditions.
SPECIFICATIONS

FUSE AND CIRCUIT BREAKER CHART

CIRCUIT PROTECTIVE DEVICE LOCATIONS
Headlamps 18 Amp. Circuit Breaker Integral With Headlight Switch
Park, Rear, Dome and Instrument
Panel Lamps 3AG-15 Amp. Fuse
Turn Signals & Back Up Lamps SFE-14 Amp. Fuse
Fuse Panel on Lighting Switch
Radio SFE-7.5 Amp. Fuse
Heater Blower SFE-14 Amp. Fuse
Electric Windshield Wiper 12 Amp. Circuit Breaker Right Side of Instrument Panel —
Near the Ignition Switch
Cigar Lighter Sulphur Disc Fuse On Back of Cigar Lighter
Electric Window Regulator—Station 30 Amp. Circuit Breaker Mounted on Starter Relay
Wagon Tailgate Control Circuit Lower Back Panel Inboard of
Motor Ground 13.5 Amp. Circuit Breaker R.H. Rear Lamp Wire Grommet
Air Conditioning (Hang-On Unit) 3AG-15 Amp. Fuse Under Panel in Compressor
Clutch Feed Line
BULB CHART LAMP NO. OF PgVAI::LgR TRADE
DESCRIPTION BULBS USED |\t ot oE NO.
LAMP No. oF |  CANDLE TRADE -
DESCRIPTION ButBs Usen| FOWER OR | ‘o, Oil Pressure 1 2 C.P. 57
WATTAGE
Generator 1 2 C.P. 57
Headlamps: Turn Signal 1 2 C.P. 57
Low Beam No. 2 2 50/37.5 W | 4002 Ilumination:
High Beam No. 1 2 375 W | 4001 Cluster 2 2CP. 57
- T S " Radio Dial 1 2 C.P. 57
ront Turn Signa
and Parking 2 |32/4CP. | 1034 Dome Lamp L 15 C.P. | 1003
i Glove Compartment 1 2 CP. 57
Re;:()g‘;& Srll,il_"lal’ *The Lower Bulbs are replaced with Back-Up Lamps,
il: .
hen so equipped.
Sedan 2 |32/4CP. | 1034 v e
: * HORNS, INSTRUMENTS, STOP LIGHT SWITCH
Station Wagon 4 32/4 C.P. 1034 AND TURN INDICATOR
Bagg('iUp Lamps Horn Current Draw at 12V 10-11 Amps.
an 2 21 C.P. 1141
. Fuel and Temperature Gauges
Station Wagon 2 32/4 C.P. 1034 Average Voltage at Gauge Terminals 5V
Rear License Stop Light Switch Operating Pressure 60-110 psi
Lamp 1 4 CP. 67 Turn Indicator Current Draw at 12V 0-4 Amps.
Instrument Panel Heater Motor
Indicators: Low Speed 4-5 Amps.
Hi Beam 1 2 CP. 57 High Speed 5-6 Amps.
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HORN BUTTON
HEADLAMP SWITCH
c ‘

HEATER SWITCH
/\ \V
=) \
BLOWER MOTOR ‘
=HANSN 74
< iy W

]

Za
»
ol

%Q\ WIRING COLOR CODE
PTH ""' "y ) BL-Y BLUE-YELLOW STRIPE
HORN \\N > ;E\(“,) (o) B OLACK
~ v
GENERATOR .~~~ g B-Y BLACK-YELLOW STRIPE
L=\

REGULATOR BR BROWN

R RED
O ORANGE

HORN RELAY
HIGH PITCH HORN

HEATER SWITCH

14 AMP. FUSE A
o—{ }—o o
! Hi — L
BR——O— o
L ;
ACC. TERMINAL OF
HEADLAMP SWITCH

a BLOWER MOTOR

HEATER BLOWER MOTOR CIRCUIT

GENERATOR REGULATOR

B.Y HORN RELAY B
g BATTERY TERMINAL OF l I |/ HIGH PITCH HORN

LOW PITCH

y—(g)——m-y BL-Y — —B HORN
A

“=~— HORN BUTTON HORN CIRCUIT

A INDICATES PART OF MULTIPLE CONNECTOR @ ALL LETTERS CIRCLED AS SHOWN INDICATE CONNECTORS

Fig. 10-21—Heater Blower and Horn Circuits—(61CM-7601)
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OIL PRESSURE
INDICATOR LAMP
TEMPERATURE

MODELS 59A & 71A GAGE FUEL GAGE
N>

/7 FUEL GAGE (TANK UNIT)
b‘% CHARGE INDICATOR LAMP

WIRING COLOR CODE
Y YELLOW

Y-W YELLOW-WHITE STRIPE
-~ N B-G BLACK-GREEN STRIPE
| 1) Wik WHIERED STRPE
’ Z. 9 l R-W RED-WHITE STRIPE
l‘ / -B

TEMPERATURE INDICATOR Y-B YELLOW-BLACK STRIPE

®

ALL MODELS EXCEPT
59A & 71A

FUEL GAGE
(TANK UNIT)

~ \
S
OIL PRESSURE

SENDING UNIT
GENERATOR

GENERATOR REGULATOR FUEL GAGE

IGNITION SWITCH
9 B-G B-G y-w —L ]
oY ® 1O CONSTANT
SPLICE IR MAIN VOLTAGE
WIRING ASS'Y B-G UNIT

FUEL GAGE (TANK UNIT)
CHARGE
OIL PRESSURE
INDICATOR INDICATOR B-G
LAMP g LAMP 1
TEMPERATURE GAGE @
RW—"FR-W
Y-B W-R ]

1

S W-R j\3_0——' |1

OIL PRESSURE TEMPERATURE
INDICA
SENDING UNIT NDICATOR
Y-8
[ B] | F|
™\ GENERATOR

GENERATOR REGULATOR

INDICATES PART OF

A
ALL LETTERS CIRCLED MULTIPLE CONNECTOR
AS SHOWN INDICATE CONNECTORS

Fig. 10-22—Instrument Gauge Circuits—(61CM-7603)
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MODELS 59A & 71A ONLY
REAR TURN SIGNAL
TAIL & STOP LAMP (R.H.)
3 REAR TURN SIGNAL
EN TAIL & STOP LAMP (LH.)
TURN SIGNAL FLASHER *’ (©)
TURN SIGNAL SWITCH 4_;
TURN SIGNAL INDICATOR / / WIRING COLOR CODE
W-B  WHITE-BLUE STRIPE
G-W  GREEN-WHITE STRIPE
O-BL  ORANGE-BLUE STRIPE
O-Y ORANGE-YELLOW STRIPE
G-O  GREEN-ORANGE STRIPE
HEADLAMP G GREEN
SWITCH Y YELLOW
B BLUE

G-Y GREEN-YELLOW STRIPE

[~/ /\\ B-G  BLACK-GREEN STRIPE

STOP LAMP SWITCH
NN~
7
FRONT TURN SIGNAL S — FRONT TURN SIGNAL AND PARKING LAMP (L.H.
AND PARKING LAMP (R.H.) & (LH)

CC. TERMINAL 14 AMP. FUSE
IGNITION SWITCH

———

MODELS 59'A & 71A ONLY

TURN SIGNAL FLASHER
[}
s ®

REAR TURN SIGNAL

~ JAIL & STOP LAMP (RH.)

~
~

N ———

TURN SIGNAL—
INDICATOR LAMP

TURN SIGNAL SWITCH ~—

T ead

"

O-BL

A A
4 +—was—1 1 W-B
FRONT TURN SIGNAL

& PARK LAMP (R.H.) @ @

G-W —-{A: G-W

—o—{_Foc /%G —

FRONT TURN SIGNAL STOP LAMP SWITCH
& PARK LAMP (L.H.)

®

SWITCH DISCONNECT BLOCK

BATTERY TERMINAL OF
LIGHTING SWITCH  SPLICE IN MAIN
WIRING ASS'Y. [

G-Y

15 AMP. FUSE ON HEADLAMP L_
G-O
-~

I
e

A INDICATES PART OF MULTIPLE CONNECTOR @ ALL LETTERS CIRCLED AS SHOWN INDICATE CONNECTORS

G/

REAR TURN SIGNAL
TAIL & STOP LAMP (L.H.)

-~

~~ MODELS 59A & 71A ONLY

Fig. 10-23—Turn Signal Circuit—(61CM-7604)
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10-18 LAMPS, INSTRUMENTS, AND CONTROLS

DOME LAMP

CIGAR LIGHTER

DOOR OPERATED SWITCH
R.H. FRONT

WIRING COLOR CODE

Y YELLOW
DOOR OPERATED SWITCH i )
DOME LAMP FUSE & SWITCH LH. FRONT BL-W  BLUE-WHITE STRIPE
ON LIGHTING SWITCH
0 B-BL BLACK-BLUE STRIPE
G-Y GREEN-YELLOW STRIPE
C\ BL-W 1 o—
SPLICE IN MAIN b
WIRING ASS'Y.
CIGAR LIGHTER CIRCUIT CIGAR LIGHTER
SPLICE IN MAIN
WIRING ASS'Y DOME LAMP SWITCH
l 15 AMP. FUSE / INTEGRAL WITH LIGHTING SWITCH /@
o Y o’{e G-Y 570 “o— B-BL (¥
DOOR OPERATED SWITCH BBL
R.H. FRONT -
a / B-BL O
O—- A
BATTERY TERMINAL
OF LIGHTING SWITCH DOME LAMP
B-BL
G-Yy—0 0—] DOOR OPERATED SWITCH
L.H. FRONT

A INDICATES PART OF MULTIPLE CONNECTOR

At kg@ﬁfg\ﬁ'ﬁam DOME LAMP CIRCUIT

INDICATE CONNECTORS

Fig. 10-24—Dome Lamp and Cigar Lighter Circuits—(61CM-7605)
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LAMPS, INSTRUMENTS, AND CONTROLS 10-19

R.H. REAR LAMP REAR MODELS 59A & 71A ONLY
TURN INDICATOR SWITCH LAMP 0 LICENSE LAMP . R H. REAR LAMP LH. REAR
INSTRUMENT PANEL LAMP - Ng ‘X REAR LAMP

TURN SIGNAL SWITCH Ve (®)

INSTRUMENT PANEL LAMP .
HIGH BEAM INDICATOR. ) S\ 7

RADIO LAMP

R.H.
HEADLAMP

LICENSE LAMP G

WIRING COLOR CODE
O-BL  ORANGE-BLUE STRIPE
G-O  GREEN-ORANGE STRIPE

0 o oRen

HEADLAMP SWITCH B-Y  BLACK-YELLOW STRIPE
‘\)'\;( S G-B GREEN-BLACK STRIPE
RH N /’} 1 R-B  RED-BLACK STRIPE
e S ZIJP@\ mmcara o ! o
HAMP = R-Y  RED-YELLOW
LH. HEADLAMP N\ LH. PARKING LAMP Y STRIPE

BL-R  BLUE-RED STRIPE

L.H. HEADLAMP @ o Y  YELLOW
OUTER G-Y  GREEN-YELLOW STRIPE

= BEAM
C-8 CONTROL
SWITCH

R-B R-B  GB @
R-Y
L.H. HEADLAMP
INNER I \\ LIGHTING B LH. REAR LAMP
—RB—"_"1+0 SWITCH
il BL-R I
]
INSTRUMENT —
LH. PANEL LAMP | s o Fn) LH. REAR LAMP
PARKING LAMP N LAMP d pL 90 I B G.0 MODELS 59A & 71A ONLY
| _G-Y-To-=4 | YO .
A ) 1 O—= =34 !
oY NSaiay | O ;
® N[+ £
= R.H. STOPLAMP |G AlAiP— p
PARKING LAMP B-Y SWITCH T~ o\ A% ?- 0
B-Y
A a g _18 8
<
B-Y BL-R"L A® 0 25 &
3 99 <
c-s|'l B-Y | £ 35 4
= R.H. HEADLAMP o « Zs R.H. REAR LAMP
INNER = MODELS 59A & 71A ONLY
INSTRUMENT @
" PANEL LAMP | | s '
G-B G- BL-R [ 5 J
pi o !g )] ot
R.H. HEADLAMP I .ol O -
OUTER Y o o R.H. REAR LAMP
G-B RADIO o O
i -AF_B_I— ' LAMP E;_ 1 0Bl I
R-B— O-BL

7y SPLICE IN MAIN ) B
ALL LETTERS CIRCLED AS \® WIRING ’;Sﬁ,j 'SIGNAL SWITCH .
SHOWN INDICATE CONNECTORS 5 INDICATES PART OF MULTIPLE CONNECTOR

Fig. 10-25—Exterior and Instrument Lamp Circuits—(61CM-7606)
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10-20

LAMPS, INSTRUMENTS, AND

CONTROLS

SINGLE FILAMENT
LAMP INSULATED

SINGLE FILAMENT
LAMP

DOUBLE FILAMENT
LAMP

INDICATOR LAMP
INSULATED

INDICATOR LAMP

TERMINAL

SPLICE

SINGLE CONNECTOR

DOUBLE CONNECTOR

Wit I B

—3~ O— CIRCUIT BREAKER
®
O ®

H—

IGNITION SWITCH

GROUND

) GOVERNOR SRS
.
00O JUNCTION BLOCK
—> <}—  SPARK PLUG -
HORN RELAY @
-0 o— PUSH-PULL SWITCH I:[’
<
-0 o TOGGLE SWITCH
PUSH BUTTON
—0 O— SWITCH —O' | O—-
g: SWITCH S.P.D.T. L
/0——
(ONONO)
{' v RHEOSTAT g
—dllllllllIIIO—BATTERY S o

FUSE

GENERATOR

ELECTRIC MOTOR

HORN

HORN BUTTON

RELAY

BUS BAR

RESISTOR

VACUUM SWITCH

Fig. 10-26—Wiring Diagram Symbols—(61MM-7828)
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SECTION 11— ACCESSORIES

RADIO

The push bution radio contains 4 tubes and 2 tran-
sistors.

Tuning iz controlled by 5 push buttons and by the
manual tuning control at the right of the receiver dial.
Volume and tone are controlled by the dual control at
the left side of the receiver dial. The volume control aleo
turns ihe receiver on and off.

Model ldentification

The serial number identification plate gives all the
necessary information for positive identification.

EXAMPLE: 14ME-001(K)1
1 — Model Year — 1961
4 — Tube Complement
M — Mamufacturer — Motorola
E — Vehicle — Comet
001N — Starting Serial Number

L
Adjustments

Be sure to warm up the receiver for five minutes before
making the following adjustments.

ANTENMA TRIMMER

1. Extend the antemna to its maximum length., Turn
the tone control to maximum treble (fully clock-
wize ). Tune in the weakest station around 1400 om
the dial, and reduce the volume until the station is
barely audible.

2. Turn the antenna trimmer knob slowly in either
direction until a peak volume 8 reached, The an-
tenna trimmer knob is located on the right side of
the receiver near the antenna lead-in connection.
See figure 11-1.

AMNTEMMA CONRMECTOR

AMTEMNMA TRIMMER

Fig. 11-1—Antenna Trimmer Adjustment—(60C-7826)

PUSH BUTTONS

Trecise setting of the push buttons is easier with the

tone control turned to maximum treble {fully clockwise) .

1. Pull the push button to be adjusted outward ap-
proximately 14 inch,

2. Reduce the volume to a low value, and tune in the
desired local station with the manual control knoh.
The station is correctly tuned in when the clearest
tone is heard.

3. Carefully push the button in all the way, then re-
lease it.

4. Adjust the remaining buttons in the same manner
to other local stations, then operate the buttons for
“repeat” accuracy.

5. Readjust any buttons that shift from the control
tuning point.

Minor Repairs

FUSE REPLACEMENT

If the radio does not operate, check the radio fuse
(7.5 ampere) which is located in the fuse panel attached
to the main light switch.

Fig. 11-2—Dial Lamp Locatien—{&60C.7801)

DIAL LAMP BULB REPLACEMENT

1. Remove the radio from the car, and remove the dial
and retaining plate. See figure 11-2.

2. Adjust the manual tuning control knob so that the
pointer is at the right end of the dial.

3. Carefully remove the dial background.

4. Replace the dial lamp bulb.

5. To install, reverse the removal procedure.

ANTENNA CHECK

A faulty antenna could cause weak or intermittent
reception, or static in the radio.

If this condition is present, the following checking
procedure should be used,

1. Unplug the existing antenna lead-in cable at the
radio receiver.

2, Plug the lead-in cable of a known good gquality an-
temna info the radio receiver., Hold the test antenna
outside of the car and check radio reception.

3. If the reception i= satisfactory, check the existing
antenna for short or ground. Also check the lead-in
cable for continuity.
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11-2 ACCESSORIES

TUBE TUBE  SPEAKER TUBE TUBE
12BLS | 2a0s PLUC 1 2BL& I ZAES

LEFT
P MOUNTING
MOUNTING STUD
BRACKET
AMTEMMA
TRIMMER i

PAMEL

ANTENNA dhe o i DIAL LAMP
PLUG WIRE
B
- -
-l | | 3 _..___, -
i..- I — d=.
MANUAL TUNIMNG b — - - . i OM-OFF AMD
COMNTROL ? T h e YOLUME CONTROL
PUSH BUTTOMS
ANT White-8lock Bgnd
flasil Houn" '?' 12 x C,'; 75 u "?_ 42 OBV NB 400 ~ AT GRID OF 12AFS "IIC
ANT. 1000 K“i ; 0oo Ko mna KC TO 262.5 KC | 262.5 KC TO 400 ~ FOR | WATT Qufeur
RECEPT, L& 1.2¥ 12BL& IF AMP 12AE&MN DET ANC.AF AMP M ITE PWE AMP
>

: | “AY LEab
Plain 144 YOO
.Ermmnﬂ

Yailow

2 e
= —- =
s ™ 1z anso 1 e
1T D Ll o et oo T _ePHAIE,
| = el v - ERER R I+ + €148 ON-OFF 8w C15
+E s—4x (& i | TCHMAT00MF (ON VOL T
CONMECTIONS Relsmprmw: L | cil EY 0 Loo0ME LOCoam =
rrr, i * oo 1™ ks
AT YEW TR e o C16] spak
s 5‘-“‘”‘2 = cio .00m - e T PLATE
PLATED: PAMEL WIRFN ZH 1 COLLECTOR 3 ' '
G LEGEND EMITITR *--...1‘-. ‘_\K g BAGE
W=8+ == FILAMENT /J. .‘_‘_\
F=fF Fr=Avc PFPF:F aass"f = EmnErt anl ;} o COLLECTOR DMLLE:EMP
AVC IMPUT C W
ﬁ: TRAMSISTOR COMMECTIONS 14.4 VDO
BOT LG VIEW]

CAUTION

A LEAD MUST BE COMMECTED TO POSITIVE (+) SIDE
OF POWER SUPFPLY. RADIO WILL NOT OPERATE AND DAMAGE
TO COMPOMENTS WILL RESULT IF COMMECTED OTHERWISE.
MOTES:
CAPACITORS—DECHMAL VALUES 1M MF, ALL OTHERS IM MMF UMLESS OTHERWISE SPECIFIED.
VOLTAGES —MEASURED FROM POINT INDICATED TO CHASSIS WITH A WTYM = 10%. MO SIGHAL IMPUT.

IMPUT VOLTAGE—14. 4% DC
TUMIMG RAMGE=540 TO 1810 KC

IF—242.5 KC

Fig. 11-3—Radie Circuit Diagram and Tube Arrangement—{60C-78032)
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ACCESSORIES

11-3

ANTENNA REPLACEMENT

1. Disconnect the antenna lead from the radio receiver.

2. Attach a length of cord (or thin wire) to the an-
tenna lead to facilitate routing the antenna lead in-
stallation.

3. Remove the antenna mounting nut, stanchion, and
pad.

4. Lower the antenna slightly to allow the antenna
collar on the underside of the fender to be rotated.
Lift the collar at one end and remove it through the
mounting hole.

5. Remove the antenna assembly being careful to pull
the cord attached to the antenna lead through the
mounting hole.

6. Attach the cord to the lead of the replacement an-
tenna and route the lead to the radio receiver by
pulling the cord.

7. Position the antenna into the mounting hole and
install the collar. It will be necessary to hold the
antenna mast and tilt the collar into the hole.

8. Rotate the collar and/or antenna into position and
pull upward. Hold the antenna with the collar seated
to the underside of the fender.

9. Install the stanchion, pad, and mounting nut.
Tighten the mounting nut, being careful not to dam-
age the stanchion.

10. Complete the routing of the antenna lead and con-
nect the lead to the radio receiver.

STATIC NOISE

A static condition In the radio may be caused by a
faulty radio suppressor, loose engine bond, or hi-tension
ignition wire. This could give a “machine gunning” sound
which would increase in speed as the engine speed is
increased. If this condition is present, the condenser on
the generator regulator, generator, and the high tension
wire from coil to distributor should be replaced individu-
ally to see if the condition is corrected. Also, the engine
to body ground strap and hi-tension ignition wires must
be inspected for loose or poor connections.

If a static con- .tion is noted which increases in speed
in direct proportion to increase in vehicle speed, not
engine speed, the suppressors mounted in the front wheel
dust caps should be checked. These are located in the
front wheels to discharge static electricity which is
created due to the vehicle motion. Bowden cables or
wiring routed over the radio receiver could also cause
static.

TUBE FAILURE

The largest percentage of radio failures is due to tube
failures. There are four tubes in the push button receiver.
See figure 11-3 for tube location and number.

If a tube tester is available, check all tubes and replace
those which do not come up to specifications.

If a tube tester is not available, a test stand may be
arranged by connecting spare components up on a work
bench and using a 12 volt battery as a power source.

An antenna and a speaker must be connected to the radio
chassis. A trial and error method of tube replacement
could be used to correct the condition.

CAUTION: A speaker must be connected to the radio
receiver whenever the unit is on to prevent damage or
failure of the transistors.

An intermittent short in a tube can be located by
removing the antenna lead-in cable, turning the volume
to full, and tapping each tube with the eraser end of a
pencil. Under these conditions, an intermittent short in
a tube will give a crackling noise in the speaker. Make
sure all tubes are securely installed and the receiver
warmed up for at least five minutes.

The radio tubes can be replaced with the receiver
mounted in the car by removing the bottom cover. When
the new tube is installed, be sure that it is firmly seated
in its socket.

CAUTION: Be sure to turn off the receiver before remouv-
ing and installing any tubes as damage may result to
the power transistors.

Radio Removal and Installation

1. Disconnect the negative (ground) cable from the
battery.

2. Remove the control knobs from the front of the
receiver. Remove the two control shaft nut and lock-
washer assemblies.

3. Disconnect the antenna lead-in cable and the speaker
plug. See figure 11-4.

DIAL LAMP
LEAD

TO ANTENNA

TO FUSE PANEL

TO SPEAKER

Fig. 11-4—Radio Wiring Connections—(60C-7825)

4. Disconnect the dial lamp wire and the power lead
at the fuse panel.

5. Remove the radio bracket retaining nut at the left-
hand side and bracket retaining screw at the right-
hand side. Carefully remove the radio.

6. To install the receiver, reverse the removal pro-
cedure.

Instrument Panel Speaker Removal and Installation

1. Disconnect the speaker wires from the radio receiver.
2. Remove the defroster and radio speaker outlet grille
from the top of the instrument panel.

3. Remove the speaker retaining screws and lift the
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11-4

ACCESSORIES

DEFROSTER OUTLET

=l - —

WINDSHIELD -

Fig. 11-5—Rodio Speaker Mounting—(60C-7828)

speaker from the instrument panel. See figure 11-5.
4. Install the speaker to the instrument panel with the
retaining scrows.
5. Install the radio epeaker outlel grille.
6. Connecl the speaker wires to the radio.
7. Check the radio operation.

TROUBLE SHOOTING GUIDE — RADIO

The symptoms and possible causes of minor Lroubles
interfering with normal radio receiver operation are listed
in the Trouble Shooting Guide. The causes given are
not intended to cover all radio reeeiver troubles. How-
ever, they will help locate minor troubles or determine
that the receiver requires major repair.

No Reception

1. Bumed out fuse.
2, If all tubes do not light up, make ccrtain voltage is
available at the “A™ lead (12 Volts).

3. Tf some tubes light up, replace those that do not
light.

4. Defective antenna.

f. Shorted speaker lead or defective speaker.

6. If the radio still will not operate, substitute Lthe lesl

tubes for those in the receiver, one at a time, allow-
ing enough time for each tube to heat up before
guing on lo the next tube,

Be sure lo turn off the radio receiver before re-
maoving or installing the speaker or any radie tube.
Il madio still will not play, remove the recciver for
a major repair,

MNoisy or Erratic Reception

NOISY RECEPTION—ENGINE NOT RUNNING
1. Loose connections,
2. Defeclive radio tubes.
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NOISY RECEPTION—ENGINE RUNNING
1. Defective suppression equipment.
2, Condensers nol properly grounded.
3. Receiver not properly grounded lo instrument panel.

NOISY RECEPTION—CAR IN MOTION

1. Loose or broken lead-in cable.
2, Loose or defective radio antenna,
3. Defective wheel static collector.

Distorted or Garbled Sound

1. Voice coil rubbing on center pole piece of speaker
magnet.
Torn speaker cone.
Foreign material on speaker cone.
Bent or twisted speaker mounting.
Defective radio tube,
Be sure to turn off the radio receiver before re-
moving or installing a tube or the speaker.

ST

Weak Reception

1. Adjustment of the antenna trimmer
2. Defective radio tube,
Be sure to turn off the radio receiver before re-
moving or installing a tube,

HEATER

The fresh air heater is designed to function in con-
junction with the right duct of the fresh air ventilating
gvetem. See figure 11-6. The heater blower couples to
an outlet provided in the right fresh air valve assembly.
A valve in the duct and two valves in the heater housing
are operated by controls located on the instrument panel,

Fig. 11-6—Heater System—(&60C-7829)



ACCESSORIES

11-5

DEFROSTER NOZZLES

DEFROSTER HOSES
PLENUM CHAMBER

HEATER HOUSING

HEATER HOSES

BLOWER MOTOR

~———HEATER HOUSING

HEATER INLET COLLAR

Fig. 11-7—Heater Disassembled—(60C-7832)

allowing the selection of outside air for ventilation or
heating. See figure 11-7.

The defroster control knob operates a valve in the
heater plenum chamber. Pull the knob outward for pro-
portionally more air to the defroster registers.

When the temperature control knob is pulled out it
operates the blend-air valve in the heater blower housing.
The blend-air valve controls the amount of air flow
through the heater core. Any intermediate position of
the blend-air valve allows both cool and heated air to
be mixed in the plenum chamber for lowering maximum
temperatures.

The heater control knob operates a valve in the right
incoming air duct. When the knob is pushed in, air from
the cowl grille enters the heater housing and may enter the
passenger compartment through the register door under
the right side of the instrument panel. Pulling the knob
out, allows the air to enter the heater blower inlet duct.

The heater control knob also controls the two-speed
blower motor. To operate the blower motor, rotate the
knob clockwise. The high speed blower position is the
first clockwise click and the low speed position is the
second click.

Heater Current Draw Test

Connect an ammeter as shown in figure 11-8. The
blower motor will operate independently of the control

switch, and the current draw of the motor will be indi-
cated on the ammeter. Normal current draw should be
5 to 6 amperes for the high speed position (orange wire).
The slow speed current draw (red wire) is 4 to 5
amperes.

Figure 11-9 shows the complete heater motor circuit.

DISCONNECT

TO HEATER SWITCH
AMMETER

BATTERY

Fig. 11-8—Heater Motor Current Draw Test—(60C-7830)
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11-6

ACCESSORIES

BLACK GROUND WIRE

ORANGE (HI)

BROWN

RED {LO}
14 AMP. FUSE

ACC. TERMINAL OF
“" HEADLIGHT SWITCH

Fig. 11-9—Heater Circuit—(60C-7831)

Heater Removal and Installation

Most of the heater repairs can be performed with the
heater assembly laying on the car floor. Therefore, the
following procedure will not remove the heater assembly
from the car. The heater core or plenum replacement
procedures contain the additional required steps to re-
move the heater assembly from the car.

REMOVAL

1. Drain the cooling system.

2. Disconnect the defroster control cable at the heater.
3. Disconnect the defroster hoses at the heater plenum.
4

Disconnect the heater hoses at the water pump and
the carburetor heater. Remove the heater hoses from
the retaining clips.

5. Disconnect the wires at the heater motor and re-
move the ground wire to the firewall retaining screw.

6. Remove the heater and motor assembly retaining
nuts from the firewall.

7. Disconnect the fresh air inlet rubber boot, pull the
heater assembly from the firewall, and lay the heater
assembly on the floor.

INSTALLATION

1. Position the heater assembly to the firewall and
install the retaining nuts.
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Connect the heater motor wires to the wiring har-
ness, and connect the heater motor ground wire to
the firewall with the retaining screw.

Connect the heater hoses and install the hose retain-
ing clips.

Connect the fresh air inlet boot.
Connect the defroster hoses to the heater plenum.

Connect and adjust the defroster control cable to
the heater.

Fill the cooling system, and check the system for
leaks.

Heater Core or Plenum

1.

10.
11.

12.

Remove the heater assembly and lay the assembly
on the car floor.

Remove the blower motor and bracket retaining
nuts from the blower housing.

Disconnect the temperature control cable and fresh
air control cable at the heater assembly.

Disconnect the heater hoses at the heater, and re-
move the heater assembly from the car.

Remove the clips retaining the plenum chamber
halves together and separate the plenum halves.

Lift the heater core from the plenum chamber.

Position the heater core in the forward half of the
plenum, assemble the plenum, and install the retain-
ing clips.

Position the assembly on the car floor.

Install the heater motor and bracket to the blower
housing.

Connect the heater hoses to the heater.

Connect and adjust the temperature and fresh air
control cables at the heater.

Install the heater assembly.

Heater Blower Removal and Installation

1.

Remove the heater assembly and lay the assembly
on the car floor.

Remove the blower motor and bracket to the blower
housing retaining screws and remove the blower
assembly.

Loosen the blower cage set screw and remove the
blower cage from the motor.

Remove the blower motor mounting plate from the
motor.

Install the blower motor mounting plate to the new
motor.

Install the blower cage and tighten the set screw.



ACCESSORIES

11-7

7.

8.

Install the heater motor and bracket to the blower
housing.

Install the heater assembly.

Defroster Nozzles Removal and Installation

Remove the defroster outlet register retaining screws
and remove the register.

Disconnect the defroster hose at the plenum.

Remove the defroster nozzle retaining clips and
remove the nozzle and defroster hose. The right and
left defroster nozzles are not interchangeable.

Install the defroster nozzle to the instrument panel.
Install the defroster outlet register.

Connect the defroster hose to the plenum.

Blower Switch and Control Cable Replacement

1.

SIS

Loosen the heater switch knob set screw and remove
the knob.

Remove the heater switch to iInstrument panel

retaining nut and remove the switch assembly.
Disconnect the wires from the switch assembly.
Disconnect the fresh air control cable at the heater.
Connect the wires to the new switch assembly.

Install the heater switch assembly to the instrument
panel with the retaining nut.

Position the knob to the heater switch and tighten
the set screw.

Connect and adjust the fresh air control cable at the
heater.

Check the switch operation.

Temperature Control Cable Replacement

1.

Remove the glove box liner retaining screw and
remove the liner.

Disconnect the temperature control cable at the
heater.

Remove the nut retaining the control cable to the
instrument panel and remove the assembly.

Route the temperature control cable through the
instrument panel and install the retaining nut.

5.

6.

Connect and adjust the temperature control cable
at the heater.

Install the glove box liner.

Defroster Control Cable Replacement

1.

Remove the defroster control cable to the heater
plenum retaining screw and clip.

Remove the defroster cable to the instrument panel
retaining nut.

Remove the control panel through the hole in the
instrument panel.

Route the defroster control cable through the instru-
ment panel hole and install the retaining nut.

Install and adjust the defroster cable to the heater
plenum with the retaining screw and clip.

TROUBLE SHOOTING GUIDE — HEATER

insufficient or No Heat

-
e

© ® =2 e ok W o

Burned out fuse or loose wires to the heater blower.
Defective motor ground.

Fan loose or binding on motor shaft.

Defective heater blower switch.

A kinked or collapsed water hose.

Improperly connected heater hoses.

Plugged heater core.

Improperly installed engine thermostat.
Incorrectly installed and adjusted control cables.

Air leaks in the ventilation system.

Insufficient or No Defrosting

SN

Improperly adjusted defroster control cable.
Disconnected defroster hose.

Binding defroster valve.

Plugged or loose defroster nozzle.

Obstructed defroster openings at windshield.

Too Much Heat

1.

Check for an incorrectly adjusted blend-air valve.
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ACCESSORIES

AUTOMATIC WINDSHIELD WASHER
Description and Operation

The automatic windshield washer consists of a foot
operated pump located on the left side of the front floor
pan under the fresh air duct, a Bowden cable from the
pump to the wiper motor, a reservoir assembly located
on the left front fender apron, two outlet nozzles located
on the cowl fresh air grille, and the necessary hose to
connect the components. See figure 11-10.

Depressing the foot operated pump causes fluid in the
line to be forced out through the washer nozzles against
the windshield. At the same time, the Bowden cable at-
tached to the pump and to the wiper control valve,
starts operation of the windshield wiper motor and blades.
The windshield wiper will continue to operate as long
as the pump is depressed. When the pump is released a
fresh charge of fluid will be drawn up into the pump and
hose line. Continuous operation of the windshield wipers
is provided by turning the control knob clockwise.

ELECTRIC WIPER MOTOR

WINDSHIELD
WASHER
COORDINATOR

ADAPTER

JET &
BRACKET
ASSEMBLY

WINDSHIELD WASHER
CONTROL CABLE

RESERVOIR

Fig. 11-10—Windshield Washer—(61CM-7801)
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SECTION 12— MAINTENANCE

LUBRICATION AND MAINTEMANCE SCHEDULE

Every 1,000 Miles
CHASSIS LUBRICATION

BRear Axle Lubricant (SAE %) COAZ-19580-A
except in sustained temperatures below —25°F, use
Rear Axle Lubricant (SAE 80 COAZ-19580-B. It is
not necessary to periodically drain and refill rear
axle.

1. FRONT SUSPENSION: Lubricate the four (43 BRAKE MASTER CYLINDER: Check the fluid
lubrication points (upper and lower ball joints ) —two level. 1f necessary, add heavy-duty hydraulic brake
(2) each side with chassis lubricant. Lubricate the fluid, BTA-19542 Correct level is % inch from top
ngﬂfansi‘.at pivots—aone (1) each side with chassig of filler cpening.

ri 2 — :

9. STEERING LINKAGE: Lubricate the four (4) tie i?ﬁi;’tii l?fﬁ‘ﬁjﬂi:;‘;imﬁﬂ:k Hhy' A
rod ends—iwo (2) each side with chassis lubricant : .
Tubricate the two [2) connecting Noke—ons (19 e 1Be sure the car is level, plne? the transmiszsion
each side with chassis Tubricant. in neutral “r'd_ apply the f’ml’f'"F brake.

3, CLUTCH EQUALIZER BAR: Lubricate with b. ﬂﬁ“ﬁfmﬁ?ﬁ&“&fﬂﬂﬁﬁiﬁm h:*‘ﬁ'ghfj';ﬂ:ﬂﬁ

1. &%ﬁ;ﬁ%ﬁ%ﬁ, CLUTCH, AND BRAKE LINK- transmission (hrough all drive ranges to assure

AGE: Lubricale ail the linkage joints and pivot
points (except those with rubber insulators) with
BAE 10W engine oil.

GEMNERAL INSPECTION

1.

REAR AXLE HOUSING: Clean the filler plug and
check the axle vent for cleanliness and [reedom of
movement, Clean the filler plug and surrounding
arca before removing the plug. The lubricant level
should be maintained at the filler hole opening. Use

fluid distribution throughout the system; then,
place the transmission in “PARK" position.

¢. Raise the hood and clean all dirt from the fluid
level indicalor cap area.
Remove the indicalor and read the fluid level
If necessary, add Aulomatic Transmission Fluid
C1AZ-19582 to bring the fluid level to the “FULL"
mark on the indicator,
CAUTION: Do not overfill.

f. Replace fluid level indicator.

STAMDARD BRAKE FRONT "U" JOINT YOKE UMIVERSAL
EVERY 2,000 MILES CLEAM FILTER BY BEMDVING TRAMNSMISSION MASTER CYLINDER & TRANSMISSION QUTPUT JOINTS
AMD TAPPERNG IT LIGHTLY T REMOVE DUST EVERY 1,000 MILES EVERY 1,000 MILES SHAFT SPLINES EVERY 24,000 MILES
AMD DIRT. {IM DUSTY OR SAMDY AREAS MORE CHECK LEVEL, ADD CHECK LEVEL, ADD IF EVERY 24 0010 MILES REPACK 'WITH
FREGLIENT CLEANING MAY BE NECESSARY.)  g,p B0 GEAR LUBRICANT ~ REGUIRED. CORRECT |EVEL LISE BEAZ19589-4 BL-19385
REPLACE EVERY 24,000 MILES IF REGLIRED 1s” FROM TOP, BRAKE ;
CRAMNKCASE INLET AUTOMATIC TRAMSMISSION  FLUID E7A-15542 REAR AXLE

WASH IW CLEAMNING FLUID
AMND DRAIM. WET ELEMENT

CARBURETOR AIR CLEAMER

AIR FILTER CAP
EVERY 4,000 PILES

EVERY 1,00K) MRLES
CHECK FEUAD LEVEL

FUID, CIAZIY582-A

WITH EMGIME OF WHEN DRY

EVERY 10,000 MILES
CLEAMN AMD INSPECT

LISE SAE 10 QL s OIL CLR
AMD OR CAM WICK. USE CAM
LUBRICAMT Ot Card LOBES

MAY BF MECESSARY)

REDUCTION

ENGINE

EVERY
£, 000 MILES
CHAMTE CHI
I CRAMKCASE

EMISSION

SYSTEM

DISTRIBUTOR
EVERY 10,000 MILES

QIL FILTER .
EVERY 4,000 MILES =
REPLACE CARTRIDGE (IM TIE RODS AMND g
DUSTY Ok SANDY AREAS FUEL FILTER CONMECTING LINK
MORE FRECIUEMT CHAMGES EVERY 12,000 MILES BALL 5TUDS

REPLACE FILTER EVERY 1,000 MILES

USE AUTOMATIC TRANSMISSICN

(DIFFERENTIAL)
EVERY 1,000 MILES
ADD COAZ17380-A,

IF RECIUIRED

CLUTCH
EQUALIZER BAR
B EVERY 1,000 MILES
USE CHASSIS
LUBRICANT
STEERING GEAR
EVERY 6,000 MILES
CHECE LEVEL
ADD IF REQUIRED
BAA-19575-A
SPRING SEATS
PIVOTS
EVERY 1,000 MILES
OME FITTING EACH SIDF
CHASSIS LUBRICAMT

FRONT
WHEEL BEARINGS
EVERY 10,000 MILES
TWO BEARINGS FACH SIDE
CLEAM AMD REPACK
LUBRICAMT BL-195E3.4

FRONT
SUSPENSION
EVERY 1,000 MILES
WO FITTINGS, EACH SIDE
CHASSIS LUBRICANT

Fig. 12-1—Chassis Lubrication Guide—{&61CM-8402)
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MAINTENANCE

STANDARD TRANSMISSION

Check the fluid level. Use SAE 80 multi-purpose gear
lubricant, if required.

BATTERY
Check the battery electrolyte level; fill, as required.

Every 4,000 Miles
BODY LUBRICATION
1. DOOR LOCKS: Apply lubricant BTA-19584-A, spar-
ingly to the striker plate and rotor. Also, apply light
engine oil (SAE 10W) at rotor shaft.
2. DOOR CHECEKE ARMS: Apply lubricant B7A-
19584-A, sparingly,
3. DOOR HINGES: Apply light engine oil (SAE 10W )
at each hinge point.
4 FRONT SEAT TRACKS: Apply lubricant BTA-
19584-A sparingly.
5 HOOD LOCK: Apply lubricant
sparingly on the lock dowel.
6. HOOD HINGES: Apply light engine oil (SAE 10W )
to hinge assembly pivots,
LUGGAGE COMPARTMENT DOOR LOCK: Ap-
ply lubricant BTA-19584-A, to rotor and latch,

BTA-19G84-A,

=]

4. LUGGAGE COMPARTMENT DOOR AND STA-
TTON WAGON TAIL GATE HINGES: Apply light
engine oil (SAE 10W ) (o hinge assembly pivols (one
point at each hinge).

9. BODY AND DOOR DRATN HOLES: Use a small
serewdriver to clean any drain holes which may be-
come closed with foreign material.

16. RUBBER WEATHERSTRIPS: Apply silicone type
lubricant, BRE-19583-A.

EMGINE LUBRICATION

1. Change the oil in the crankease and replace the.
engine oil filter every 4,000 miles or 4 months, which-
ever occurs first. (See “Lubricants and Capacities™
in this section for proper oil to be used, )

2. (Clean the screen in crankcase oil filler tube cap, Sat-
urate it with engine oil afler cleaning.

CARBURETOR AIR CLEANER

Clean the carburetor air cleaner by removing the filler
element and tapping it lightly to remove the dust and
dirt. Do not use cleaning solvents. More frequent cleaning
of the air cleaner may be necessary if the vehicle is
operated under abnormal or dusty conditions.

HOOD HINGES
USE LWGHT EMGIME OIL
[SAE 10 W) OM
HIMGE ASSEMBLY PIVOITS,

RUBBER WEATHERSTRIPS

LSE SILICOM HIMGES TAIL GATE HINGES
TYPE SEAL LUBRICANT LISE LIGHT EMCSIME QIR USE LIGHT EriGINME OHL
BAE-19583-A. (SAE 10 W] OM HINGE [SAE 1D W) O HINGE

LUGGAGE COMPARTMENT STATION WAGOMN

ASSEMBLY PIWOTS. ASSEMBLY PIVOTS,

LUGGAGE
COMPARTMENT LOCK
USE LUBRICAMT B7 A-17584.4
OM ROTOR AMD LATCH,

HOOD LOCK AND

AUXILIARY CATCH

USE LUBRICANT B7 A-T9584-A

SPARINGLY O LOCK DOWEL
AMD CATCH.

DOOR HINGES DOOR SEAT TRACKS DRAIN HOLES
USE LIGHT ENGIME OHL CHECK ARMS USE LUBRICAMNT LISE A Small SCREW
[SAE 10 W) LISE LLBRICAMNT BFA-19584.4 DRIVER TO CLEAR AMY
AT EACH HIMGE POINT, BFA-17384-A SPARIMGLY., CRARM HOLES WHICH MAY
SPAREMGLY. BECOME PLUGGED,

DOOR LOCKS
LISE g7 A-19584-A
FPARIMGLY OM STRIKER
PLATES AMD ROTOR TEETH, LISE
SAE 10 W QIL ON ROTOR SHAFT,

BODY AND DOOR

Fig. 12-2—Body Lubrication Guide—{61CM-8401) '
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12-3

Every 6,000 Miles
WHEELS AND TIRES

Rotate the wheels and tires and check for tire wear. If
unusual tire wear is noted, check the wheel balance and
front wheel alignment; adjust, as required.

STEERING GEAR:

1. Check the fluid level; use steering gear lubricant
B8A-19578-A, as required.
2. Check the steering gear preload; adjust, as required.

Every 10,000 Miles
ENGINE TUNE-UP

Check the battery, ignition timing, belt tension, carbu-
retor adjustments, transmission linkage adjustment and
shift points; clean and gap the spark plugs, or replace,
if required. Inspect and adjust the distributor breaker
points and rotor, or replace, if required; lubricate the
distributor. Remove and clean the fuel pump sediment
bowl. Clean and inspect the emission reduction systerm.
Under extreme operating conditions, it may be necessary
to clean the emission reduction system more frequently.
Check valve clearance and adjust, if necessary.

WHEEL BEARINGS

Clean and repack the front wheel bearings with lubri-
cant, 8L-19585. Note the condition of the brake linings
and clean the drums; replace the linings, if required.

Every 12,000 Miles
FUEL FILTER

Replace the fuel filter every 12,000 miles or one year,
whichever occurs first.

24,000 Miles
CARBURETOR AIR CLEANER

Replace the carburetor air cleaner filter element.

UNIVERSAL JOINTS

Disassemble and repack the front and rear universal
joints with wheel bearing grease, 8L-19585.

FRONT UNIVERSAL JOINT YOKE AND TRANSMISSION
OUTPUT SHAFT SPLINES

Lubricate with B8A-19589-A, molybdenum base grease.

Seasonal Preventive Maintenance

1. Radiator — flush, Spring and Fall.

2. Add rust inhibitor to coolant each Spring.

3. Add anti-freeze or rust inhibitor each Fall, as re-
quired.

4. Inspect all hoses and hose clamps; replace, if neces-
sary.

5. Carburetor—position accelerator pump link in proper
lever hole for the prevailing climate.

LUBRICANTS AND CAPACITIES

(All Service Capacities on an “As Required” Basis Unless Otherwise Specified.)

LUBRICATION POINT

LUBRICANT

Engine

Capacity

Engine Oil—Classification MS*

4% Quarts Including Oil Filter

Brake Master Cylinder

Heavy Duty-Brake Fluid B7A-19542

*Only those oils which have been tested and certified
by the marketer as satisfying the engine operating
sequences (defined by ASTM Committee D-2 Section
G IV of Technical Committee B and published in the
SAE Handbook, 1960 Edition, describing minimum
requirements for API oil classification “For Service MS”)
should be used.

Certified oils are described on the container by such
phrases as: meets, excels, exceeds, or has proven superior
in the test requirements, test sequences, MS Service Tests,
standards and service requirements of automotive manu-
facturers, auto-makers, car-makers or car manufacturers
for MS Service or Service MS.

0il should be chosen in the viscosity range to accommo-
date the extremes of expected temperatures as shown
below:

TEMPERATURE RANGEF VISCOSITY

+-70°F and Above SAE 30 or 10W-30

+32°F to +70°F SAE 20, 20W, or 10W-30

—10°F to +32°F SAE 10W, 5W-20, or 10W-30

—10°F and Below SAE 5W or 5W-20
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LUBRICANTS AND CAPACITIES (Continued)

LUBRICATION POINT LUBRICANT
Front Suspension Ball Joints Chassis Lubricant
Steering Linkage Chassis Lubricant
Spring Seat Pivots Chassis Lubricant
Transmissions:
Comet Drivet Automatic Transmission Fluid C1AZ-19582
Standard SAE 80 Multi-Purpose Gear Lubricant

(Winter and Summer)

Rear Axle Housing:
Refill Capacity (When Changing Lube Due

to Temperature Requirements) 2 Pts.

For Temperatures Above —25°F Rear Axle Lubricant COAZ-19580-A

For Sustained Temperatures Below —25°F Rear Axle Lubricant COAZ-19580-B
Steering Gear Steering Gear Lubricant B8A-19578-A
Front Wheel Bearings Wheel Bearing Grease 8L-19585
Clutch Release Equalizer Shaft and Ball Chassis Lubricant
Lower Gear Shift or Selector Lever Chassis Lubricant
Universal Joints Wheel Bearing Grease 81.-19585
Distributor:

Cam Lobes Cam Lubricant

Breaker Cam Bearing (I.D. of Cam) Engine Oil (SAE 10)

0Oil Cup Engine Oil (SAE 10)

Cam Oil Wick Engine Oil (SAE 10)

+The transmission vent cap must be free to rotate, and the vent kept open. Otherwise, a build-up of high internal
pressure will cause fluid leaks.
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SECTION 13— BODY

13A—VEHICLE IDENTIFICATION 13E—MOULDINGS
13B—FRONT, REAR, AND LUGGAGE COMPARTMENT 13F—GRILLE
DOORS 13G—BODY— FRAME
13C—WINDSHIELD AND WINDOWS 13H—STATION WAGON
13D—SEATS, TRIM PANELS, AND HEADLINING 13J—FENDERS, HOOD AND BUMPERS

13K—SPECIFICATIONS
13A = VEHICLE IDENTIFICATION

PATENT PLATE ASSEMBLY PLANT CODE LETTERS

The patent plate lists the serial number, body style, CODE ASSEMBLY
body color, trim code, date of assembly, transmission LETTER PLANT
code, and axle ratio code. It is riveted to the rear face H Lorain
of the left front door. See figure 13A-1 for an illustration K Kansas City
of a typical patent plate. R San Jose

Serial Number BODY STYLES

The serial number designates the model year of the

vehicle, the plant which assembled the vehicle, body type NEJ(A)A%ER gToYDLZ BODY TYPE
identification code number, engine identification, and
consecutive unit number. 11 62A 2-Door Sedan
12 54A 4-Door Sedan
MODEL YEAR 21 59A 2-Door Station Wagon
The numeral one (1) denotes Model Year 1961. 22 1A 4-Door Station Wagon

~—1961 MODEL YEAR \/

—ASSEMBLY PLANT

’—BODY SERIES IDENTIFICATION

ENGINE IDENTIFICATION
CONSECUTIVE UNIT NUMBER
MADE IN REG. U.S
S . BER U.S.A.  BY PAT. OFF

*
IH I S 80000]* FORD MOTOR COMPANY
BODY COLOR TRIM DATE TRANS AXLE

AM-1 45-A 15B 1 3 ‘

THIS VEHICLE 1S CONJBTRUCTED|UNDER UNITIED STATES LETTER PATENTS AXLERATIO

BODY STYLE

BODY COLOR

2590719 261768 2631694 2677572 2671574 2683578
TRANSMISSION

2698012 2726894 2782722 2784363 2789621 2810447

2815239 2859998 2862488 Re24593

TRIM MONTH OF YEAR

DAY OF MONTH
OTHER PATENTS PENDING

Fig. 13A-1—Patent Plate—(61CM-8001)
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ENGINE IDENTIFICATION CODE LETTERS

CODE

LETTER ENGINE
S 144 CID 6 Cyl. O.H.V.
D* 144 CID 6 Cyl. O.H.V.
U 170 CID 6 Cyl. O.H.V.

*Low Compression

CONSECUTIVE UNIT NUMBER

Each assembly plant consecutive unit number begins
with 800001.

Vehicle Specifications

The vehicle specification codes contain body style,
color, trim, day and month the vehicle was assembled,
transmission code, and rear axle code.

COLOR CODE

A single letter designates a solid body color and two
letters and a number suffix denote a conventional two-
tone — the first letter, the lower color and the second
letter, the upper color. The numeral “1” following the
two-tone paint codes designates a conventional arrange-
ment.

L%‘T)T%i COLOR "M’ NUMBER
A Presidential Black M30J-1724
D Blue Haze M30J-1361
E Saxon Green Metallic M30J-1364
H Empress Blue Metallic M30J-1367
J Signal Red M30J-1232
M | Sultana White M30J-1238
Q Sheffield Gray Metallic M30J-1371
R Columbia Blue Metallic M30J-1372
S Green Frost M30J-1373
W | Regency Turquoise Metallic M30J-1385

TRIM CODE

A two digit number indicates the type of trim and the
trim color.

If, due to unavailability or other difficulties in produc-
tion, a particular trim set is not intended for service
(minor deviation from intended trim), the patent plate

code will be followed with a numerical designation —
For example: 45-1.

If the trim set is serviced directly, the patent plate
code will bear an alphabetical suffix — For example: 45-A.
TRIM
CODE
10*
12*

TRIM

SCHEME
White Vinyl and Black 3-D B/cloth
Blue Vinyl and Blue 3-D B/cloth
13* | Green Vinyl and Green 3-D B/cloth
15* |Red Vinyl and Black 3-D B/cloth
40 |[White Vinyl and Blue-Green B/cloth
42 |Blue Vinyl and Blue-Green Tweed B/cloth
43 |Green Vinyl and Blue-Green Tweed B/cloth
45 |Red Vinyl and Red-Gray Tweed B/cloth
75*% | White and Red Vinyl
76* | White and Black Vinyl

*Deluxe RPO Trim
DAY AND MONTH OF YEAR CODE
The number indicates the day of the month vehicle was

built and the letter indicates the month. Following is the
month of year code chart:

\EVTER MONTH \EVTER MONTH
A January G July
B February H August
C March J September
D April K October
E May L November
F June M December

TRANSMISSION CODE
The transmission code number indicates the type of
transmission installed in the vehicle.

CODE NUMBER TRANSMISSION

1 Standard
3 Comet Drive (Two Speed)
|IREAR AXLE RATIO CODE
CODE NUMBER RATIO
1 3.56:1
2 3.89:1
J 3.50:1




13B— FRONT, REAR, AND LUGGAGE COMPARTMENT DOORS

FRONT AND REAR DOORS

The doors are double panel construction with a steel
inner panel welded to a curved outer panel. The door
hinges are of the offset concealed type, and are attached
to the body pillars. The front doors hinge to the body
front pillars and the rear doors hinge to the body center
pillars.

Door checks are an integral part of each lower hinge
and serve to retain the doors in the open position.

The locking mechanism consists of the door lock, lock
striker plate, lock cylinder, inside and outside handles,

270

and the linkage connecting these units. The lock cylinder
is separate and uses an offset operating lever to actuate
the locking mechanism.

Alignment

To check a door for proper alignment, remove the door
lock striker plate from the body pillar, thus permitting
the door to hang free on its hinges. The door is properly
aligned when it is centered in the door opening.

The door can be aligned by adjustments provided at
the door hinges.
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DOOR ATTACHING
BOLTS LOWER

PILLAR ATTACHING
BOLTS-LOWER

Fig. 13B-1—Front Deor Hinge Adjustments—{&40C-8025)
Fromt door hinge-to-pillar bolts are accessible after
removal of the cowl side trim panel. Rear door hinge-to-
pillar bolts are accessible after removal of the center body
pillar inside finish panel. See fipures 131-1 and 1382

Fig. 13B-2—Rear Door Hinge Adjustments—|60C-8026)

for adjustment points,

After adjustment at the hinge attaching points, check
the alignment between the lock rotor and striker plate
for proper door closing.

Striker Plote Adjustments

The door striker plate can be adjusted up or down and
in or out. See figure 13B-3. The vertical adjustment is
provided to accommodate any change in the height of
the duor resulting from door misalignment. No attempt
should be made to correct door sag ai the striker plate.
The door should be properly aligned and the striker
plate assembly adjusted to the door. The load carrving
bearing on the rotor shaft will thus ride lightly on the
door lock striker auxiliary plate when the door is closed.
Excessive lift of the door by the striker plate assembly
will result in premature wear of the striker plate.

To adjust the striker plate vertically, loosen the striker
plate screws and move the striker plate up or down as
NeCcessary.

To adjust the striker plate assembly horizonlally, seribe
a pencil line on the lock pillar along the bottom of the
striker plate to maintain the vertical adjustment. Loosen
the striker plate screws. Move the siriker plale assembly

SHIM

STRIKER

. *WMHAHDLE

; el %ASSEMELV
smabd B

b B

wapad Lol O paaet

5_.‘.;$ .....

il

=

DOORLOCK

RETAIMNER

Fig. 13B-3—Front Door Lock and Handle—{&60C-B047)
in or out until the door will close with a normal swing and
hold tight enough to prevent the door from rattling,

The striker plate assembly can be shimmed so that
the rotor on the door lock i properly centered in the
siriker plate assembly. At no time should there be more
than two shims between the striker plate assembly and
the lock pillar.

1f proper centering of door lack rotor in striker plate
assembly cannot be obtained by shimming, align door
fore or aft at door hinges,

a7
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Front Door Lock Assembly Removal and Installation
REMOVAL

i. Remove the trim panel and the trim panel upper
retainer. Pull the water shicld away from the access
holes.

2, Remove Lhe lock inside door handle and the remote
control attaching scrows.

3. Working through the access hole, disconnect the
remole cuontrol link at the remote control, See
tigure 13C-6.

4. Lower the glass, remove the rear run retaining serew,
and pull the lower end of the run forward and up,

5. Remove the lock push-bulton, the lock retaining
screws, and the lock (along with the two links).

INSTALLATION

1. Position the lock assembly in the door, and install
the lock relaining screws.

2 Position the remote conlrol, connect the hink, and
install the retaining screws finger-tight. Install the
handle.

3. Adjust the remote control, as necessary, and tighten
the screws,

4, Install the rear run retaining screw, adjusting the
run os Necessary,

5. Tnstall the lock push-button and check the operation
of the lock. If necessary, adjust the lock striker plate,

6. Carefully eement the water shield to the inner panel,
and install the trim panel upper retainer and the
trim pancl.

Rear Door Lock Assembly Removal and Installation
REMOVAL
1. Remove the lock push-button, the trim panel. and

PUSH BUTTOMN ROD

LOCK REMOTE
CONTROL CLIP

DOOR LOCK

( CLip
&)
BELL CRAMNK

REMOTE CONTROL

DOOR OPEMING
REMOTE CONTROL LINK

Fig. 13B-4—Rear Door lock ond Remote Control—{60C-8030)

the trim panel upper retainer. Pull the water shield
away from the access holes.

2. Remove the bellcrank pivot screw and the remote
control mounting rerews. See Figure 130C-10, Remove
the remote control.

3. Raise the glass, remove the lock retaining screws,
then remove the lock, links and bellorank as an
assembly. See figure 13B-4.
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INSTALLATION

1. Position the lock assembly in the door, and install
the lock retaining screws.

2, Connect the remote control to its link, and install
the mounting screws finger-tight,

J. Install the bellerank, adjust the remote contral, and
tighten the mounting screws.

4. Insiall the lock push button and check the operation
of the lock. If neerssary, adjust the lock striker plate,

5. Carefully cement the water shield to the inner panel,
and install the trim panel upper retainer and the
trim panel,

LOCK CYLINDER (3
RETAINING CLIPy =

B —— =

h '; g &

Fig. 138-5—Door Lock Cylinder Removal—(40C-B031)

Door Lock Cylinder Removal and Installation

1. Carefully pull aside the front door weatherstrip,
remove the lock cvlinder retaining elip and withdraw
the cvlinder. See figure 13B-5.

2, Install the lock cylinder and insert the retaining
clip. Make cerlain that the outer end of the clip
is tight against the door inner panel.

3. Cement the door weatherstrip in place,

Door Outside Handle Removal and Installation

1. Remove the trim panel and the irim panel upper
retainer. Pull the water shield away from the door
handle screw access hole.

2, Remove the handle retaining screws, and remove
the hondle. See fgure 13B-3,

3. Cement mounting pads to the handle and install
handle.

4. Cement the waler shield to the inner panel, install
trim panel upper retainer, and install the trim panel.

LUGGAGE COMPARTMENT DOOR

The luggage comparlment door is mounted on hinge
assemhblies incorporating two torsion rods which assist
in raising the door and retaining it in the open position.
The torsion rods are mounted on the left- And right-hand
hinge brackets. A rotary type, ratchel lake-up lock,
located in the door, is released by turning the key one-
quarter turn,

The two single-pivot type hinge assemblies are secured
Lo the door by two capscrews al each side. All holes in
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Fig. 13B-6=Luggoge Compariment Door Adjustments—
(60C-8002)

the hinges are elongated to permit adjustment of the
door. See figure 138.6.

Adjustments

To adjust the luggage compartment door [ore or all
and side to side, loosen the four capscrews that secure
door to the hinges. Lower the door and shift it as
required. T'ighten the capscrews 15-20) lbs, ft.

The luggage compartment door is adjusted up or down
by looscning the capserews which secure the hinges to the
mounting hrackets, With the door in the closed position,
raise or lower the forward edge of the door, as necessary,

LOCK CYLINDER AND
SLEEVYE

ASSEMBLY 7\
LOCK CYLINDER

RETAINING CLIP . — =
DOCR LOCK

LOCK ASSEMBLY ) |

] STRIKER

'
i

I.. .-_::h :3.;_}_
il 5 .
11 L ]

TORSION RODS

Fig. 13B-8—Removing Luggage Compartmen! Torsion
Rods—(60C-8004)

Tighten the capscrews 15-20 lbs, ft.
Two adjustable rubber bumpers are provided at the
lower edge of the luggage compartment door lo maintain

proper alignment of the door at the lower edge, when
lncked,

Tension on the torsion rods can be increased or de-
creased by moving the rod wind-up ends to a forward or
rearwand notch on the hinge bracket. If the door is too
hard to close, decrease the lension by moving the rod
ends forward. IT the door will not stay in a [ully opensd
position, Increase the tension by moving the rod ends
rearward.

The luggage compartment door lock siriker plate is
adjuszable up or down. The door lock is adjustable [rom
side 1o side.

To adjust the striker plate, loosen the two capscrews
and move it as required. Tighten capscrews. To adjust
the door lock, loosen the four capscrews and move il as
required, Tighten the capscrews. See figure 1383-7,

I.UB“a‘I L

Fig. 138-7—Lluggoge Compartment Door Lock Adjustments—
(60C-BO50)

Fig. 13B-2—Torsion Red Replacement Tool—(&60C-B8003)
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Torsion Rod Removal and Installation INSTALLATION
REMOVAL 1.
1. With the luggage compartment door propped in the

Insert the stationary end of the torsion rod into the
hinge arm.

full open position, place the service tool on the 2. Position the service tool on the wind-up end of the
wind-up end of the torsion rod. See figure 13B-8. rod in the same manner as outlined under the re-
This tool can be made locally from 34 inch bar moval procedure. See figure 13B-8.

stock. See figure 13B-9. 3. Insert the rod into one of the adjusting slots in the
Pull the tool rearward to move the rod out of its hinge plate and rotate the rod into the horizontal
horizontal slot in the hinge plate. Move the tool slot in the hinge plate.

and torsion rod downward until there is enough 4. Perform steps “1” through “3” at the opposite hinge

clearance to unwind the rod.
CAUTION: Use a firm grip on the tool when reliev-
ing tension.

plate to install the second torsion rod.

Door Removal and Installation

. Disengage the stationary end of the torsion rod from 1. Place a protective covering on the body back panel
the hinge arm and remove the rod. Torsion rods and quarter panels.
overlap each other at the center. Always remove the 2. Remove the four capscrews which secure the door
bottom torsion rod first. hinges to the door.

. Perform steps “1” through “3” at the opposite hinge 3. To install, reverse steps “1” and “2”, and realign

plate to remove the second torsion rod.

door to opening. Tighten capscrews 15-20 lbs. ft.



13C— WINDSHIELD AND WINDOWS

WINDSHIELD

The windshield is of the curved type mounied in a
rubber weatherstrip. The weatherstrip with sealer elim-
inates water leaks and will act as a cushion for the glass.
The removal and installation procedure is the same for
all models.

Windshield Removal

1.

274

Remove the windshield wiper arms and blades.

. Tape the roof panel at the upper corners to prevent

scratching, and remove the moulding joint covers.
See figure 13C-1. The covers are retained by a snap
fit.

Fig. 13C-1—Meoulding Joint Cover Remaval—(60C-8040)

Remove the top moulding retaining screws. See
figure 13C-2.

Remove the side garnish mouldings and the rear view
mirror,

Push outward along the edges of the windshield, and
remove the windshield (with the weathersirip and
the outside mouldings}.

MOULDING RETAINING SCREW =

Fig. 13C-2—Windshield Top Moulding—{60C-8041)

If complete disassembly and reassembly is necessary,
continue by removing the oulside mouldings and
then remove the weatherstrip from the glass,

Clean the glass or the weatherstrip and the opening
flange,

Apply sealer all the way around the glass groove in
the weatherstrip.

Position the weatherstrip on the glass, and then in-
stall the outside mouldings in the weatherstrip.
Insert the draw cord in the weatherstrip. See figure
13C-3. Apply soap solution to the weatherstrip sur-
faces that will contact the windshicld opening flange.
Apply a bead of sealer to the windshield opening
flange. See figure 1304,

Windshield Installation

Install the windshield assembly, using the draw cord
to pull the weatherstrip over the windshield opening
flange. See figure 13C-5. Be careful not to allow the
windshield sealer to contact the headlining.
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2. Install the resr view mirror and the garnish mould-

ings
3 Install the top moulding screws and the moulding
joint covers. Remove Lhe tape.

- CEAW CORD
WEATHERSTRIF

Fig. 13C-3—Draw Cord Installation—{&0C-80412)

4. Check for leaks, and install the wiper arms and

blades
h, Clean the glass and mouldings.

FRONT DOOR WINDOWS

Adjustments

Refer (o Agure 13C-6.

1. Bemove the trim panel and water shield, The window
run assemblies can then be adjusted to tilt in or out
by locsening the run lower attaching screws,

2. The front run can be adjusted fore or aft by using
guitable shim stock between the front run and the
vent window divizsion bar. The front and/or rear run

can also be shimmed al the lower altaching screws.
3. The window lower stop can be adjusted up or down
—
P

Fig. 13C-4—Windshield Sealer Application—{60C-8043)

Py

LS I-I-} -'I /

o |

DRAW CORD

Fig. 13C-5—Windshield Installation—{60C-8044)

BELT LIME LOCK
WEATHERSTRIF FUSH BUTTOMN

DOOR HAMNDLE
RETAINING SCHEWS

REMOTE
CONTROL
RETAINING

SCREWS

REMOTE
COMNTROL

REGULATOR GLASS
HETAIMNING RUN STOP RUN
SCREWS RETAINING RETAINING RETAINING
SCREW SCREWS SCREW

Fig. 13C.4—Front Door—=Inner—{&0C-B028)

by loosening the attaching screws

Vent window operaling lension can be increased or
decreased by lurning the tension adjusiing nut. See
figure 13C-7.
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RAIN SHIELD

UPPER PIVOT
RETAIMIMNG SCREWS

WEATHERSTRIP

TENSION ADIUSTING MNUT

Fig. 13C-7—Vent Windew Assembly—(60C-8037)

A, The door frame mounting holes arve elongated to pro-
vide a tight fit for the vent window frame in the door
{rame.

Removal

1. Remove the trim pancl and the trim panel upper
retainer. Pull the water shield away from the access
holes.

2. Bemove the door window stop and lower the glass.
Remove the regulator arm roller from the glass
channel.

3. Loosen the front run attaching serew and remowve the

DOOR GLASS
FROMNT RUMN

GLASS LOWERED |

A g

|
|
L

o
s
e e

e

.
D g
TR ERANT

.|
i

r
iy
E

RUM RETAIMIMG
BRACKET

Fig. 13C-8—Doer Glass Run Removal—{&60C-8038)
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run retaining bracket from the inner panel. See figure
1308,

4. Remove the front run from the vent window division
bar by pulling rearward on the edzes of the run.

3. Remove the glass. See fioure 1300-9.

Fig. 13C-9—Door Glass Removal—(60C-B03%)

Installation

1. Position the glass and run assembly in the door,

2. Install the regulator arm roller in the window chan
nel and install the run into the vent window division
bar.

3. Imstall the run retainer bracket and window stop.
Adjust the run and stop,

4. Install the trim panel water shicld, upper retainer,
and trim panel.

DOOR VENT WINDOWS
Removal

1. Removo the trim panel and the upper retainer. Tull
the water shield away (rom the access holes,

2. Remove the door window stop and loosen the front
run attaching screw. Remove the run vetaining
bracket [rom the inner panel.

3. Lower the glass completely and remove the front run
from the vent window division bar. Remove the run,

4, Carefully pull away the door weathersirip at the
forward door frame and remove the vent window
frame mounting screws,

5. Remove the upper pivot from the frame, and remove
the lower pivot spring assembly. Note the position of
the stop washer and the Aat washers. Remove the
wealhersirip. See lgure 13C-7.

Installation
1. Install the weatherstrip. Install the pivet and the
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pivot spring assembly. Adjust the spring tension.

2. Install the vent window and frame in the door frame.

3. Install the run, retainer bracketl, and window stop.
Adjust the run and stop.

4. Tnstall the trim panel water shield, upper retainer,
and irim panel.

5. Coement the door weatherstrip at the forward door
frame.

REAR DOOR WINDOWS
Adjustments

Refer to figure 130210,

1. Bemove the trim panel and water shield, The window
run assemblies can be adjusted to tilt in or out by
lonsening the run lower attaching screws.

STATIOMARY
GLASS

RETAINING
SCREWS

BELT LIME
WEATHERSTRIF

RUM

REAR RUM
LOCKNUT

Fig. 13C-10—Rear Door—Inner—{&0C-B052)

2. The front run can be adjusted fore or aft by using
suitable shim stock between the front run and the
door frame.

3. The window lower stop can he adjusted up or down
by loosening the attaching screws,

Removal

1. Remove the trim panel and the trim panel upper
retainer. Pull the water shield away from the access
holes.

2. Bemove the window regulator and the stop, and lower

the window to the bottom of the door.

3. Remove the rear run adjusting nut, Disconneet the
remole control anti-rattle elip. See fipure 13C-10.

4. Pull down the rear run enough to clear the door
frame, and then remove it by pulling it forward and
out of the division bar.

a. Tilt the rear edge of the glass to the bollom of the
door and then remove the glass,

Installation

1. Position the glass and run assembly in the door,

2, Imstall the run in the division bar, and install the
run adjusting nut finger-tight.

3. Imstall the regulator and the stop, adjusting the stop
as reqguired.

4. Connect the anti-rattle clip and make any necessary
in or out adjustments in the runs. Tighten the ad-
justing nuts,

5. Imstall the water shield, the trim panel upper retainer,
and the trim panel.

REAR DOOR STATIOMARY GLASS OR WEATHERSTRIP
Removal and Installation

1. Remove the rear run adjusting stud lock nut, pry the
run from the division bar, and remove the run.

2. Carefully pull aside the door weatherstrip, remove
the window frame retaining screws, and remove the
window frame and glass.

3. Tleassemble the window frame and install a new
plass if required. When installing the glass, apply
scaler between the glass and the weatherstrip. See
figure 13C-11.

)

o

*7-_‘ RETAIMIMG SCREWS

WEATHERSTRIP

WINDOW
FRAME

GLASS

| I RETAINING SCREWS

Fig. 13C-11—Stationary Glass—(60C-8053)

4, Install the glass frame in the door and cement the
door weatherstrip in place.
f. Install the run, adjusting it as necessary.

QUARTER WINDOWS
Adjustments

1. Remove the rear seat cushion and seat back.
2, Remove the gquarter trim panel.
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3. Fore or aft adjustment can be made at the rear run
attaching screws, See figure 13C-12,

REAR RUMN
RETAINING S5CREWS

REGULATOR
RETAINING SCREWS

REGULATOR
ROLLER

Fig. 13C-12—Quarter Window—{60C-8010)

4. After the necessary adjustments have been made,
carefully install the quarter trim panel waler shield.

3. Install the quarter lrim panel, rear seat back, and
the rear seat cushion

Removal

1. Hemove the rear real cushion and back.

2. Remove the trim panel and the trim panel upper
retainer. Pull the water shield away {from the acerss
hialie,

Fig. 13C-13—Quarter Window Gloss Removal={461CM-8010)

3.
4.
2

Remove the lower and front garnish mouldings.
Remove the rear run.

Lower the window until the regulator rollers are
accessible and disconnect the front roller {rom the
channel.

G. Lower and tilt the glass and then remove it See

78

figure 13C-13.

Installation

1. Position the glass in the quarter panel, and connect
the front rollers.

2. Install the rear run, adjusting it as necessary,

3. Install the garmish mouldings, the water shield, the
trim panel upper retainer, and the trim panel

4. Install the seat cushion and back.

BACK WINDOW

The back window is of one-piece tempered glass con-
struction. The glass is mounted in a rubber wealherstrip
which fits over a body flange that encircles the back win-
dow opening. The removal and installation procedure is
the same for all models.

Removal

1. Remove the outside moulding retaining screws and
remove the mouldings, See figure 13014,

P RETAINING 4
L | SCREWS

Fig. 13C-14—Bock Window Outside Mouldings—{&61CM-8002)

2. Place a protective covering on the rear upper body
panel tn prevent damage. To remove the window
from the back window opening, place a hand on the
upper part of the gluss and push outward Continue
pushing on the glass until the weatherstrip and glass
can be lifted from the opening. The glass is removed
with the westhersirip assembly,

Installation

Itemove the weatherstrip from the glass

2. Visually inspect the weathersirip for cracks or lears
and replace 1t if necessary. If the weatherstrip does
not have to be replaced, clean it thoroughly
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Remove all old sealer from the body opening pinch-
weld flange.

Apply sealer all the way around the glass groove in
the weatherstrip.

Install the weatherstrip on the back window glass.
Install a draw cord in the weatherstrip and apply
soap solution to the weatherstrip surfaces which
will contact the back window opening flange.
Apply sealer all the way around the edge of the
body opening pinchweld flange.

With an assistant, place the back window assembly
in the body opening.

Position the bottom of the glass in the body recess

10.

11.

12.

and, with one man on each side of back window, push
the window into the body recess until the weather-
strip contacts the body pinchweld flange. Be careful
not to allow back window sealer to contact the head-
lining.

Pull the inner lip of the weatherstrip over the pinch-
weld flange. This is accomplished by pulling the two
ends of the sash cord out toward the bottom corners
of the back window and across the top.

Complete the remainder of the installation by revers-
ing the removal procedure.

Clean the back glass and test it for water leaks. Seal
the back window if leaks are evident.



13D — FRONT SEAT, TRIM PANELS AND HEADLINING

FRONT SEAT the frame.
Work, other than that of minor nature, is more easily 4. Transfer the seat adjusting lever knob to the new left
performed when the front seat assembly is removed from hand track assembly.
the car. The procedure is as follows: 5. On a car with a solid seat back, remove the bolts
Seat and Track Removal and Instaliation and washers attaching the seat back. Remove the
1. Disconnect and remove the front seat track assist hairpin clips from the pivot pins.
springs from the seat frame. See figure 13D-1 6. On a car with a split front seat back, remove the
Detail “A”. hairpin clip from the center seat back studs.

" SEAT ASSEMBLY

N
T WING

NUT —
=
g

TRACK ASSEMBLY |
(RIGHT)

HANDLE
ASSEMBLY

TRACK ASSIST SPRING
RETAINER

Fig. 13D-1—Front Seat—(61CM-8008)

2. Remove the four nuts retaining the seat tracks to 7. Remove the seat back from the seat.
the floor pan and lift the seat assembly from the car. 8. TO INSTALL, position the seat back assembly on
3. Disconnect and remove the tie rod from the turn- the seat. On cars with the spilt back seat, install the
buckle on the frame. Remove the seat tracks from hairpin clip at the seat center bracket.
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9. Install hairpin clips on the seat back pivot pin. On a
car with a solid seat back, install the bolts and
washers attaching the scat back to the seal.

1. Position the new seat tracks on the frame and install
the retaining bolts and tie rod.

11. Position the seat assembly in the car and install the
nuls, Install the assist springs.
CAUTION: Hook the springs in the holes located
on the gussels in the rear of the seat frame. Do not
hook the springs on the seal tracks.

Tie Rod Adjustment

Tie rod maladjustment will affect only the passenger
side of the seat. In case the lalch retaining the track fails
to release, turn the turnbuckle clockwise enough turns to
shorlen the tie rod travel sufficiently to release the track
latch. If the latch fails lo secure the seat travel, turn the
turnbuckle counterclockwise to lengthen the le rod travel
enough to allow the latch to snap into locking position,

DOOR AND QUARTER TRIM PANEL
Removal and Installation

Rasically, all door and quarter trim panels are retained
in Lthe same manner. In view of this, one removal and
installation procedure will cover all models,

1. Remove the window regulator handle with Tool
21812 A, See figure 13D-2. Insert the tool belween
the control handle and the friction plate. Turn the
tool against the spring clip until the handle can be
released fram the shall.

2, Remove any screws relaining the frim panel to the

Fig. 13D-2—Handle Removal — Typical—{&0C-8001)

inner panel, such as the arm rest retaining screws.
See figure 13D-3.

3. With a pully knife, pry the trim panel retaining
clips out of the inner panel at each side.

4. Bow the trim pancl oul of the retainers, and care-
fully loosen the plastic water shield, if necessary,

5. Place a daub of sealer over each trim retaining clip
hole to seal the retaining clips when they are pushed

280

UPPER RETAIMER

SR LOWER RETAINER Sl

Fig. 13D-3—Deor Trim Panel — Typical—($0C-8036)

into the door. Also, apply this sealer around the win-
dow regulator shaft, and other existing holes.
Fusten the plastic water shield to the inner panel
with trim vement.

7. Make sure all the retaining clips are lnstalled in the
trim panel, place the lower adge of the trim panel in
the retainer, insert the upper edge of the trim panel
in the retainer and push the retaining clips into the
holes in the door inner panel,

Install the arm rest retaining screws.

Insert the spring clip in the handle, position the
regulator handle epring, place the [riction plate
against the trim panel and push the handle onto the
shaft until the spring clip snaps into the groove.

&

@ o

HEADLINING REMOVAL AND INSTALLATION—
MODELS 54, 62

Ramoval

1. Remove the sun visors.
2. Remove the windshield side garnish mouldings,
4. Remove the rear view mirror.

4. Remove the rear seal cushion and rear seat back
cushion,

5. Remove the coat hooks.

6. MODEL 62: Remove the quarter window upper gar-
nich mouldings.

7. MODEL 54: Remove the center pillar garnish mould-
ings.

8. Remove the dome lamp assembly.

8, Remove the back window assembly. Refer to *“Back
Window Removal,” Section 13-C,
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VIEW.CC
ASSEMBLED

ROOF HEADLINING
SUPPORT RETAINER

EXTENSION

VIEW.AA
COLOR

CLARIFICATION CHART
BOW NO. COLOR

1 BLACK

2 WHITE

3 BLUE

4 YELLOW

10.

11.

12.

13.

14.

15.

Fig. 13D-4—Roof Bow Color Chart—Models 54, 62—(60C-8060)

Remove the windshield assembly. Refer to “Wind-
shield Removal,” Section 13-C.

Pull the headlining loose where it is cemented around
the windshield and back window opening. Bend
back the tabs in the depression at the sides of the
package tray to remove the rear lower headlining
retainers.

MODEL 62: Pull the headlining loose along the
lower edge of the roof rail at the quarter windows.

Insert a blunt 1-inch putty knife between the windlace
and headlining side retainers and pry the retainers
away from the roof rails about 1/ inch. Unhook the
headlining from the tabs on the retainers.

Starting at the windshield header and working toward
the rear, pry the roof bows out of the retainers. Re-
move the two rear headlining support retainers.
Remove the headlining assembly with roof bows. The
roof bows are of different lengths and are marked
as shown on the Roof Bow Color Chart, figure 13D-4.
If identification is lacking on the roof bows, mark
each bow to assure proper installation of the bows
on the headlining.

Remove the roof bows from the headlining. Check
the headlining retainers and roof bows to see that
none are distorted. Check the roof panel insulation
to make certain it is not loose at any point.

Installation

1.

Insert the roof bows into the listings of headlining.
Refer to the Roof Bow Color Chart, figure 13D-4, to
make sure each bow is in its proper listing.

Starting at the rear of the body, insert the cut-off
end of the rear (No. 4) bow into the roof headlining
support extension. See figure 13D-4. Insert bow into
retainers on the roof side rail. Install the two head-
lining rear support retainers. See figure 13D-4.

Insert the cut-off end of the No. 3 bow into the roof
headlining support extension. See figure 13D-4. Insert
the bow into the retainers on the roof side rail. Next
install roof bows 2 and 1, respectively.

Stretch the headlining toward the front or rear as
required to take up any slack in material between
the bows. The headlining can be properly centered
by pulling the material on the sides. In some cases,
it may be necessary to cut the ends of the head-
lining listings in order to stretch the material tight.

Using a suitable trim cement, cement the front edge
of the headlining to the windshield header, starting
at the center and working to the sides of the roof panel.

Pull the rear end of the headlining down, starting at
the center, and cement the headlining to the back
window opening reinforcement pinchweld. Do not
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pull the headlining down too tight as the contour will
be lost at the rear corners.

MODEL 62: Cement the headlining to the underside
of the side rail in the quarter window area.

Tuck the side edges of the headlining under the
retainer strips with a dull putty knife and secure it
to the metal prongs on the retainer strips. Secure the
lower rear edge of the headlining with the retainer
and metal tabs at each side of the package tray.

Install the remaining parts by reversing the order of
the removal procedure.

HEADLINING REMOVAL AND INSTALLATION-
MODELS 59, 71

Removal
1. Remove sun visors.
2. Remove windshield side garnish mouldings.
3. Remove rear view mirror.
4. Remove coat hooks.
5. MODEL 59: Remove quarter window garnish mould-

ings.

MODEL 71: Remove center pillar garnish mouldings
and stationary window front garnish mouldings.

Remove stationary window upper corner mouldings.

8. Remove dome lamp assembly.

10.

11.

12.

13.

14.

15.

Lower back window and remove side and upper
glass runs.

Remove stationary windows. Refer to “Stationary
Window Removal,” Section 13.

Remove windshield assembly. Refer to “Windshield
Removal,” Section 13.

Pull headlining down where it is centered around
windshield, stationary windows, and back window
openings.

MODEL 59: Pull headlining loose along lower edge
of roof rail at quarter window.

Insert a blunt 1-inch putty knife between windlace
and headlining side retainers and pry retainers away
from roof rails about 14 inch. Unhook headlining
from tabs of retainer.

Starting at windshield header and working toward
the rear, pry the roof bows out of retainers. Remove
the two rear headlining support retainers. Remove
headlining assembly with roof bows. The roof bows
are of different lengths and are marked as shown on
Roof Bow Color Chart, figure 13D-5. If identification
is lacking on the roof bows, mark each bow to
assure proper installation.

VIEW-BB

ROOF HEADLINING
SUPPORT RETAINER

VIEW-.AA

COLOR
CLARIFICATION CHART

BOW NO,. COLOR

1 BLACK
2 WHITE
3 BLUE
4 RED
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Fig. 13D-5—Roof Bow Color Chart—Models 59, 71—(60C-8061)
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16. Remove roof bows from headlining. Check head-

lining retainers and roof bows to see that none are
distorted. Check the roof panel insulation to make
certain it is not loose at any point.

Installation

1. Insert roof bows into listings of headlining. Refer to

Roof Bow Color Chart, figure 13D-5, to make sure
each bow is in its proper listing.

Starting at the rear of body, insert end of the rear
(No. 4) bow into retainers on the roof side rail.

Install the two headlining rear support retainers.
See figure 13D-5.

Insert the remaining roof bows into the respective
retainers on the roof side rail.

Stretch the headlining toward the front or rear as
required to take up any slack in material between
the bows. The headlining can be properly centered
by pulling the material on the sides. In some cases,

it may be necessary to cut the ends of the head-
lining listings in order to stretch the material tight.

Using a suitable trim cement, cement the front edge
of headlining to the windshield header, starting
at the center and working to sides of roof panel.

Pull the rear end of headlining down, starting at
center, and cement headlining to the back window
opening. Do not pull the headlining down too tight
as the contour will be lost at rear corners.

Tuck the side edges of headlining under retainer
strips with a dull putty knife and secure to metal
prongs on retainer strips. Secure lower rear edge
of headlining with metal tabs at each side of body.

Cement headlining to stationary window area.
MODEL 59: Cement headlining to underside of side
rail at quarter window area.

Install remaining parts by reversing order of removal
procedure.



13E — MOULDINGS

OUTSIDE MOULDING INSTALLATION type of moulding retainer used, whether the respective

Figures 13E-1 and 13E-2 show the various methods of door trim, quarter trim, or luggag.e compa}rtment trim
retaining the body outside mouldings. Before removing should be removed. Bolt-on moulding retainers require
any outside moulding, it should be determined by the removal of the trim panel, before removing the moulding.

(ﬁ D000 0000-0-@0—@-@-0—0—0
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Fig. 13E-1—Moulding Installation—(Models 59 and 71)—(61CM-8004)
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Fig. 13E-2—Moulding Installation—(Models 54 and 62)—(61CM-8005)
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13F — GRILLE

The grille is a single stamped piece. Dual headlamps
arc set in the outer ends. The headlamp doors are
attached to the grille and can be removed individually.

Removal and Installation

1. Raise the hood and prop it in the open position with

the hood support rod,

Remove the screws securing the headlamp doors.

Remove the headlamp doors.

3. Remove the grille assembly attaching screws. See
13F-1, Remove the grille by lifting up and outward.

4, To install the grille assembly, reverse the remowval
procedure.

[

Fig. 13F-1—Grille Assembly Attaching Points—[&61CM-8004)

136— BODY-FRAME

GEMERAL DESCRIPTION

The Comel s of a unitized body-frame construclion,
The body shell and underbody are welded into one unit.

The front suspension member assembly which supports
the engine and fronl suspension is structurally similar
to the front end of the frame tyvpe assembly. The front
side rails incorporate provisions for accommodating
bumpers, suspension, stabilizer, engine, sleering and
transmission.

The rear suspension member assembly is similar to the
rear portion of the frame type assembly. Provision is
made in the rear for axle, springs, and shock ahaorhars,

ALIGNMENT

Before checking underbody and suspension member

alignment, inspect the suspension member assemblies for
damage and loose parts. Inspect all members for eracks,
twists, or bends. Check all welded connections for eracks.
Misalignment can allecl and be detected in front wheel
misalignment, vibration and abnormal wear of chassis
parts.

Muost alignment problems can be corrected, and minor
collision damage can be straightened, by use of existing
frame aligning and straightening equipment. Several
i¥pes of frame aligning equipment are available com-
mercially. Manufacturers of such equipment usually sup-
ply complete instructions with each unit, See figure
13G-1.

HOISTING INSTRUCTIONS
Special precautions are necessary when hoisting the
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Fig. 13G-1—Underbody Dimensions—(61CM-8009)
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car because of the design of the front and rear suspension
and the unitized body-frame construction. Failure to
observe these precautions will result in unsafe hoisting
and/or possible damage to the vehicle.

Drive-On Hoist

To prevent possible damage to the underbody, do not
drive the car onto a drive-on type hoist without first
checking for possible interference between the upright
flanges on the hoist rails and the underbody. Should
there be interference, the hoist flanges should be modi-
fied as necessary and/or the approach ramps built up
to provide the needed clearance.

Rail Type — Free Wheeling Hoist

The front adapters or hoist plates must be carefully
positioned in contact with the lower suspension arms to
assure safe, secure lifting. Further, the hoist adapters
must be positioned carefully under the rear axle to pre-
vent damage to the shock absorbers or right rear wheel
brake line when the car is raised. The hoist rails should
be raised slowly and the position of the adapters checked.

Fork Lift — Twin Post Hoist

To assure safe hoisting, the front post adapters must
be positioned carefully to contact the lower suspension
arms.

To prevent damage to the shock absorbers or brake
line, the rear forks must contact the axle at points not
farther outboard than 1 inch from the circumference
welds near the differential housing.

Carefully raise the rear post and check the position of
the fork.

Frame Contact Hoist

Particular care must be exercised when raising the
vehicle on frame contact hoists. Specific underbody areas,
which will sustain the weight of the vehicle, are desig-
nated as hoisting areas. Hoist adapters are necessary to
lift the vehicle. The hoist adapter pads must contact the
underbody members at the recommended contact points.
See figure 13G-2.

JACKING INSTRUCTIONS

When jacking up the vehicle for tire changing or any
other reason, specific areas and methods must be utilized.
Adherence to the following instructions will assure safe
jacking and minimize the possibility of damage to the
vehicle.

Floor Jack

Various acceptable jacking locations are available to
the mechanic when it is necessary to raise any one por-
tion of the car.
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COMET FRAME LIFT DIMENSIONS

A B C D

E F G

22.3180.3[14.2(22.4

3.0 (1.5 | 4.8 | 4.

Fig. 13G-2—Frame Contact Hoisting Locations—(60C-8062)
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When a stationary floor jack or a roll jack is to be
used, there are several specific recommended points of
contact. Either side of the car may be raised at the
front by jack contact at the lower arm strut connection.
Either side of the front end of the car may also be
raised by jack pressure on the front crossmember, or on
the crossmember to which the stabilizer is connected.

Either side of the rear end of the car may be raised
by jack pressure on the rear crossmember. Do not put
pressure on the fuel tank.

Bumper Jack

The transmission shift lever should be positioned in

reverse, or in cars with an automatic transmission, the
selector lever should be set in “P” (park) position. With
either type of transmission, the parking brake should be
set, and the wheels blocked to prevent the car from
rolling,.

To raise the front of the car with a bumper jack, posi-
tion the jack on either side of the bumper lower attaching
bolt.

To raise the rear of the car, the bumper jack should
be placed betwen the bumper upper and lower attaching
bolts.



13H — STATION WAGON

STATIONARY WINDOW REMOVAL AND
INSTALLATION

Removal

1. Working inside the car, remove the inside front
moulding. Remove the rear stationary window upper
corner moulding and pillar plug button o gain
acoess to the outside rear pillar moulding retaining
nuts,

2 Remove the outside rear pillar moulding assembly.
See figure 13H-1.

3. Remove the screw securing the end of the outside
upper moulding.

4, Carefully push the stationary window outward in-
vluding the weatherstrip and the upper and front
outside mouldings.

Installation
1. lRemove the mwouldings and the weathersirip from

CUTSIDE
REAR
MOULDING

QUTSIDE
FRONT MOULDING

QUTSIDE
UPPER MOULDING

SEALER

WEATHERSTRIP

the glass. Carefully inspect the weatherstrip for

cracks and tears and replace it if necessary. If the

weatherstrip does not have to be replaced, clean it
thoroughly to remove all old sealer.

Remove all old sealer [rom the window opening,

3. Apply sealer around the glass groove in the weather-
strip and install the weatherstrip on the glass.

4, Install the upper and front mouldings in the weath-
crstrip.

5. Install a draw cord in the weatherstrip, apply sealer
around the window opening, and install the window,
Be careful not to allow scaler to contact headlining.

G, Install the upper moulding retaining screw and in-

stall the oulside rear pillar moulding.

Install the inside upper corner moulding,

moulding, and plug bution

5. Clean off all excess sealer,

LATCH STRIKER
PLATE

HINGE
ASSEMBLY

[

front

LATCH

RELEASE
LEVER

HAMDLE
(MANUAL)

TAILGATE LATCH

STRAP ASSEMBLY"

Fig. 13H-1—Stationary Window—({60C-8021)
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Fig. 13H-2—Tail Gate Assembly—(&60C-8013)
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BACK WINDOW REMOVAL AND INSTALLATION

Removal

1. Lower the tail gate.

2. Disconnect the {ail gate supports at the tail gate.
Secc figure 13H-2.

3. lemove the screws securing the inside cover panel
to the tail gate, ltemove the cover panel See figure
13H-3.

4. Remove the retainers from the window channel
rollers, Separate the regulator arms from the rollers.

3. Slide the gluss out of the tail gate. See figure 13H 4.

Installation

1. Install the retainers in the window channel rollers,
Lubricate the rollers and window channel.

2. Install the rollers in the window channel, Slide the
window into position in the lail gate. Align the
rollers with the regulator arm pivots, then press the
pivots into the rollers to seat retainers in the pivot
ETOOVES.

3. Install the inside cover panel and the tail gate
supports. Seal all mounting surfaces with a bead
of sealer,

TAIL GATE LOCK REMOVAL AND INSTALLATION

To remove either lock assembly, procesd as [ollows:

1. Lower the tail gate and disconnect the tail gate
supports at the tail gata,

2, Remove the screws securing the inside cover panel
to the tail gale. Hemove the cover panel.

3. Remove the screws securing the latch assembly to
the cover panel and disengage the latch (rom the
release link., See figure 13H-3.

4. The tail gate latch, release and link assembly can
be removed al this time if replacement is required

5. To install, reverse the removal procedure.

BACK WINDOW REGULATOR HANDLE REMOVAL
AND INSTALLATION

Refer to figure 13H-5.

1. Unlock the handle assembly.

2. Hoiate the handle assembly to a horizontal position
lo obilain access o Lhe lwo mounling screws,

TAILGATE LATCH RELEASE
AND LINK ASSEMBLY

““TAILGATE INSIDE
COVER PANEL
ASSEMBLY

=

Remove the handle assembly mounting screws.

HRemove the handle assembly and rubber pad.

Turn the key in the lock cylinder until the cylinder

locking pin is aligned with the access hole in the

handle assembly. Depress the locking pin and remove

the cylinder from the handle.

6. Remove the rubber “0" ring from the eylinder.

. Re-install the rubber “0" ring on the cylinder and
install the cyvlinder in the handle assembly,

8, Install the handle assembly and rubber pad to the

lail gate panel.

Rotate the handle to a horizontal position and

attach it to the panel by two sorows,

=

=

AMCHOR PLATE FLAT HEAD

MACHIME SCREW
PAM HEAD SCREW

Fig. 13H-5~Tail Gats Window Handle Installation—(&1CM-BO11)

TAIL GATE COUNTERBALANCE SPRING REMOVAL
AND INSTALLATION

Removal

1. Remove the counterbalance spring access cover
plate. See figure 13H-6,

2, Working inside the vehicle with the tail gate cloged,

I 'WEATHERSTRIP

. REGULATOR ASSEMBLY
ASSEMBLY \

Fig. 13H-3=Tail Gate Cover Panel—(&0C-8014)

Fig. 13H-4—Tail Gate Window Mechanism—(&60C-8015)
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insert a 12 inch or longer screwdriver through the
hooked end of the spring and into the hole provided
in the rear member.

3. Pivot the screwdriver forward and up until the
spring hook is clear of the retaining pin. Then pivot
the screwdriver rearward to relieve spring tension.

4. Remove the screwdriver and disconnect the spring
from the tail gate strap. Remove the spring.

Installation

1. Position the counterbalance spring and connect it to
the tail gate strap.

2. Insert the screwdriver through the hooked end of the
spring and into the hole in the rear member.

3. Pivot the screwdriver forward until the spring hook
is in front of the retaining pin. Then move the
screwdriver downward to engage the spring hook on
the retaining pin.

4. Remove the screwdriver, seal all mounting surfaces
with a bead of sealer, and install the access cover
plate.

MANUALLY OPENING BACK WINDOW IN EVENT
OF REGULATOR MECHANISM FAILURE

If the regulator mechanism should fail when the
window is not in a fully opened position, the tail gate
cannot be lowered without removing both side and upper
window runs.

ANTI.RATTLER 4 COVER PLATE

COUNTER
BALANCE
SPRING

7

ANTI-SQUEAK

Fig. 13H-6—Tail Gate Counterbalance Spring—(60C-8016)

1. From inside of the vehicle remove the upper corner
garnish mouldings and pillar plug buttons to gain
access to the outside rear pillar moulding attaching
nuts. Remove the pillar mouldings.

2. From inside of the vehicle remove the screws attach-
ing the side and upper window runs to the pillars
and roof rail.

3. Unlatch the tail gate and carefully press the back
window and runs rearward. Use an assistant to hold
the tail gate from the outside.
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4. Lower the tail gate and position a support under the
back window.

5. Remove the side and upper window runs, the tail
gate cover panel, and proceed as required to correct
regulator mechanism failure. There are stops incor-
porated in the rear floor rails to prevent the tail gate
from contacting the rear bumper impact bar when
the tail gate supports are removed. The stops limit
the travel of the counterbalance springs. However,
care should be used to prevent over-riding the stops
while performing repairs.

ELECTRICALLY OPERATED BACK WINDOW

The electrically operated tail gate back window con-
sists of the following components:

1. A reversible motor and window regulator mechanism
is provided to raise and lower the back window.

2. A limit switch is located at the right side of the
tail gate pillar post preventing the back window from
raising when the tail gate is open. When the tail
gate is closed, the switch is actuated, thereby closing
the back window circuit.

3. A single-pole, double action toggle type control
switch is located on the instrument panel above the
ignition switch.

4. A key operated switch is provided on the upper
center of the tail gate outer panel to lower and raise
the back window from the exterior of the vehicle. To
lower the back window, insert the key and turn it
clockwise; to raise the back window, turn the key
counterclockwise. The key switch functions only on
the operation of the back window and has no elec-
trical or mechanical connection with the tail gate
latch handle located on the tail gate cover panel.

5. Two protective circuit breakers are provided in the
circuit. One 30-ampere circuit breaker is attached
to the starting motor relay in the engine compart-
ment and a 13l45-ampere circuit breaker (motor
ground) is located on the inner lower back panel.
See wiring diagram, figure 13H-6.

Interior Switch Circuit Operation

Current from the battery terminal of the starting motor
relay flows through the 30-ampere circuit breaker to the
control switch. Actuation of the control switch closes the
circuit to the closed limit switch, through the back win-
dow motor armature and field winding, and to ground at
the 13l45-ampere circuit breaker.

Key Operated Switch Circuit

Current from the battery terminal of the starting motor
relay flows through the 30-ampere circuit breaker to the
key switch. When the switch is closed, current flows
through the limit switch and to the motor.
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30 AMP. CIRCUIT BREAKER STARTER RELAY

BACK WINDOW

ELECTRIC BACK
WINDOW SWITCH

e
e
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Fig. 13H-7—Back Window Circuit—(61CM-8007)
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Trouble Shooting

A prod type continuity test lamp, with improvised
bullet connector leads and a test supply of known good
comparative amperage circuit breakers (with leads), will
save considerable time in testing switch terminal blocks
and circuit breakers on the vehicle.

CAUTION: When testing a circuit with tail gate lowered
and limit switch held closed, operate the circuit momen-
tarily and not continuously. Continuous back window
operation in the horizontal position imposes undue loads
on back window motor and regulator, which could be
damaging to the motor.

In all the tests listed, all wiring should be checked
for continuity to determine if there are any shorts or
open circuits.

BACK WINDOW WILL NOT GO UP BY OPERATING
EITHER SWITCH

1. Test for voltage passing through the 30-ampere cir-
cuit breaker. If there is no voltage, check the circuit
breaker and the wire between the circuit breaker
and the starting motor relay. If there is voltage,
proceed to Step 2.

2. Test for voltage at the red orange band wire con-
nection on the tail gate switch in the instrument
panel. If there is no voltage, check for a broken
wire or loose connection in the red orange band wire
between the switch and the 30-ampere circuit
breaker. If there is voltage, proceed to Step 3.

3. With the control switch in the up position, test for
voltage at the terminal where the green lead wire
connects to the instrument panel control switch.
If no voltage is available, the switch is defective. If
voltage is available, there is a loose connection or
broken wire between the control switch and the
motor, a defective motor or, a defective motor
ground.

4. With the switch in the window up position, if there
is voltage at the switch terminal to which the red
lead wire is connected, the switch is good. If there
is no voltage, the switch should be replaced. If the
switch is good, proceed to Step 5.

5. Remove the screws securing the limit switch to the
tail gate pillar post. Pull the switch through the
opening till the switch terminals are in the open.
With the switch in the released position (contacts
open), voltage should be available at only one of
the switch terminals. If no voltage is available, there
is a loose connection or broken wire between the
limit switch and the control switch on the instru-
ment panel. If voltage is available, proceed to Step 6.

6. With the limit switch out of the pillar post and in
the actuated (closed) position, voltage should be
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available at both of the limit switch terminals. If
not, the limit switch is defective. If voltage is avail-
able, proceed to Step 7.

7. Remove the tail gate cover panel. Check the red lead
wire at the motor for voltage. If no voltage is avail-
able, there is a loose connection or broken wire
between the motor and limit switch. If voltage is
available, the control circuit from the instrument
panel switch is proven good. Proceed to Step 8.

8. With the instrument panel control switch still in the
up position, test for voltage at the green motor lead
wire. If voltage is not available, check for a loose
connection or broken wire. If voltage is available,
proceed to Step 9.

9. Ground the black lead wire coming out of the motor.
If the motor does not operate, replace the motor. If
the motor operates, the 1314 ampere circuit breaker
is defective or the black lead wire between the motor
and the circuit breaker is broken or has a loose con-
nection. The black wire is used for the motor ground
circuit.

BACK WINDOW WILL NOT GO DOWN

1. Follow the same procedure as Step 1 and/or 2, in
“Window Will Not Go Up.”

2. With the control switch in the window down posi-
tion, test for voltage at the switch terminal to which
the yellow lead wire is connected. If voltage is avail-
able, proceed to Step 3.

3. Remove tail gate cover panel. Check the yellow lead
wire at the motor for voltage. If no voltage is avail-
able, there is a loose connection or broken wire be-
tween the motor and the control switch. If voltage
is available, the control circuit has been proven good.
Proceed to Step 4.

4. Ground the black lead wire coming out of the motor.
If the motor does not operate, replace the motor.
If the motor operates, the 1314-ampere circuit breaker
is defective or the black lead wire between the motor
and the circuit breaker is broken or has a loose con-
nection. The black wire is used for the motor ground
circuit.

The control switch in the tail gate can be tested in the
same manner as the instrument panel control switch.
But, when the motor does not operate, it is much easier
to test the instrument panel control switch circuit.

If the system operates through only one control switch,
the other switch should be tested. If the switch proves
to be good and the switch still does not activate either
the up or down circuit, inspect for a loose connection or
broken wire.
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BACK WINDOW REGULATOR MOTOR REMOVAL
AND INSTALLATION

Lower the tail gate.

2. Remove the tail gate cover panel (back window in
the up position).

Disconnect motor wires at the quick disconnect.

4. Remove the nuts securing the motor to the window
regulator drive assembly. Pull the motor shaft from
the coupling and remove the motor.

5. To install, reverse the removal procedure.

BACK WINDOW REGULATOR DRIVE REMOVAL
AND INSTALLATION

Lower the tail gate.

2. Remove the tail gate cover panel and back window
assembly.

3. Disconnect the regulator motor wires at the quick
disconnect.

4. Remove the window regulator and motor assembly.
CAUTION: The regulator assembly arms must be
securely retained when disengaging quadrant from
the drive assembly gear to prevent the counterspring
from unwinding the regulator quadrant and causing
possible personal injury.

5. Remove the nuts securing the motor to the regulator
drive assembly. Pull the motor shaft from the cou-
pling and remove the motor.

6. Remove the screws attaching drive assembly to the
regulator and remove the drive.

7. To install, reverse the removal procedure.

BACK WINDOW SWITCH AND HANDLE REMOVAL
AND INSTALLATION

1. Lower the tail gate.
Disconnect the battery ground (negative) cable.

3. Remove the tail gate cover panel and back window
assembly.

4. Disconnect the switch and regulator motor wires at
the quick disconnects.

5. Remove the back window regulator and motor as-
sembly.

6. Working through the access hole in the tail gate,
remove the regulator handle retaining nuts, control
switch, and handle assembly.

7. To install, reverse the removal procedure.

BACK WINDOW LIMIT SWITCH REMOVAL AND
INSTALLATION

1. Lower the tail gate.

2. Remove the screws securing the back window limit
switch assembly to the tail gate pillar.

3. Remove the back window limit switch assembly
from the pillar.

4. Disconnect the limit switch wires at the bullet con-
nectors.

5. To install, reverse the removal procedure.
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FENDERS

Removal and Installation

1.

2.

Remove the radiator grille assembly. Refer to “Grille
Removal and Installation.”

Remove fender to radiator shroud retaining bolts
and stone deflector to fender bolts. See figure 13J-1.
Remove fender to fender apron bolts.

Remove fender to front pillar retaining bolts. Lift the
fender up and out, and remove it from the car.
Transfer any fender ornaments and mouldings to
the new fender.

After applying sealer to all the attaching screw holes
and to the upper edge of the fender apron, position
the fender and loosely install the attaching bolts.
To prevent damage to the fender do not close the
front door before the fender alignment is made and
bolts tightened.

Shift the fender to the best alignment and fit using
shims where necessary, and tighten all bolts.

Install the grille assembly.

HOOD

The hood opens from the front and is mounted on
scissors type hinges. The hood lock is located at the front
center of the hood and grille center support. The hood
will stay in a raised position when opened by position-
ing the hood support rod. A safety catch at the front
end of the hood prevents the hood from opening while
the car is moving forward, if the hood is not completely
latched.

Alignment

The hood is provided with fore and aft, vertical, and
side-to-side adjustments. (See figure 13J-2). These direc-
tions refer to the position of the hood when it is fully
lowered. The elongated bolt slots in the hinge at the hood
provide the side-to-side adjustment. The enlarged holes
in the hinge at the fender apron provide both vertical and
fore and aft adjustments.

The outer panel support is adjustable to provide proper
fit of the hood at the cowl pad.

The hood locking latch and catch are also adjustable.
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{See figure 13J-3). The elongated mounting bolt slois in
the hood lock provide side-lo-side adjustment. To adjust
clearance between the front of the hood and grille, loosen
the locknut on the hood catch. Adjust the hood catch
up or down as required, tighten the locknut and adjust-
ahle rubber bumpers on the support.

HOOD

GUTER .PANE-L
| _SUPPCIFH

Removal and Installatien

1. Seribe an index mark on the hood around each hood
hinge to facilitate fitting when being installed.

2. With an assistant supporting the hood, remove the
four capscrews that attach it to the hinges.

3. Carefully lift the hood from the car,

4. TO INSTALL: With an assistant holding the hood
in place on the hinges, install the four attaching
capscrews. Tighten the screws finger tight

5. Shift the hood as necessary lo align the index marks
with the hood hinges.

6. Tighten the four attaching screws.

FEMDER AFRON

Hinge Removal and Installation

1. Remove the hood,

2. Remove the screws attaching the hinge to the front
fender apron and remove the hinge.

3. TO INSTALL: Hold hinge in position and install L %
screws attaching the hood hinge to the fender apron, Fig. 133-2—Hood Adjustments—(60C-8045)
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Fig. 13J-3—Hood Lock Adjustments—{60C-8008)

4. Install the hood.

5. Carefully close the hood and check alignment. Align
the hood ns necessary.

BUMPERS

Front Bumper Removal and Installation

The front bumper assembly is a single impact bar with
the contact area along the heavy rib at the upper edge.
Parking lamps are set into the bumper at the outboard
ends,

Each side of the bumper assembly is supported by
an inner arm and an outer arm, and a bumper to fender
bracket. The arms extend from the bumper assembly
and arc bolted to the front side rail members. See
figure 13J-4.

Removal and installation procedure is as follows:

1. Raise the front of the car to facilitate bumper
assembly removal.

2. Remove the parking lamp lens and compress the
rubber lamp body; pull the lamp body out from the
rear of the bumper.

3. With an assistant holding the bumper assembly,
remove the bumper assembly to the front side rail
member attaching bolts.

4. Remove the bumper assembly from the car by mov-
ing the assembly forward and away from the car.

5 To install, have the assistant hold the bumper
assembly in position on the car while the bolts
are installed. Align the bumper assembly before
tightening the bolts,

6, Install the parking lamp body from the rear of the
bumper, then install the lamp lens.

IMPACT BAR

\J

INNER ARM

OUTER ARM

BRACKET

Fig. 13J-4—Front Bumper Assembly—{60C-8023)
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Rear Bumper Removal and Installation 2. With an assistant supporting the bumper, remove
the bolts securing the bumper arms to the side mem-

The rear bumper is a one-piece design and is sup- ber assemblies.
ported by bumper arms which are secured to the rear 3. Remove the bumper bar and arms as an assembly.
side member assemblies. See figure 13J-5. 4. To install, have the assistant hold the bumper in
Removal and installation is effected as follows: position while the bolts are loosely installed. Adjust
1. Disconnect the license lamp at the ‘“quick-dis- the bumper to the proper position before tightening

connect.” the bolts. Connect the license lamp.

% OUTER ARM

" n\‘.““@.‘
S?

INNER ARM

/8

IMPACT BAR

Fig. 13J-5—Rear Bumper Assembly—(60C-8049)



13K —SPECIFICATIONS
GENERAL INFORMATION

COMPO- CONSTRUCTION OR
NENT OPERATION
Body All Steel Welded — Unit Body
Design
Hood
Type Double Panel Welded Construction
— Front Opening — Supported
by Rod When in Open Position
Hinges
Type Scissor
Location Mounted on Fender Apron
Hood Lock
Type Safety Lock
Location Hood Inner Panel

COMPO- CONSTRUCTION OR
NENT OPERATION
Doors
Type Double Panel Construction 145 Door
Only with Separate Upper
Window Frame
Hinges
Type Offset Concealed Type. Door Checks
Integral with Lower Hinges
Location Front Hinges — Mounted on Body
Front Pillars
Rear Hinges — Mounted on Body
Center Pillars
Door Handles
Type —
Outside Push Button
Type —
Inside Lift, Handle
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COMPO- CONSTRUCTION OR DESIGN ADJUSTMENTS
1
NENT OPERATION LOCATION ADJUSTMENT
Door Locks ;
Type Safety Type Rotor and Striker Plate Hood — At Hinges Fore or Aft—Up or Down
Adjustable Bumpers Up or Down
Door : :
Windows Lock Assembly Side to Side
Operation | Manual Lock Hook Up or Down
Type of Doors — At Hinges Fore or Aft—Up or Down
Glass Tempered Plate (Safety) In or Out
Quarter Lock Striker Plate Fore or Aft (By adding
Windows Shim) —Up or Down
Operation Manual In or Out
Type of Luggage Compartment
Glass Tempered Plate (Safety) Door
Luggage At Hinges Fore or Aft—Up or Down
Compartment Torsion Rods Adjustable Tension
Door Double Panel Welded Constructi Adjustable Bumpers Up or Down
ion
Type ouble tane ¢ided Lonstrie Lock Striker Plate Up or Down
Hinges ) Tail Gate — At Hinges Fore or Aft—Side to Side
Type Torsion Rod Counterbalance —Up or Down
Lock Lock Striker Plates Fore or Aft—Side to Side
Type Rotary Type, Ratchet Take-Up Lock (By adding Shims)
Up or Down
Tail Gate
Type Triple Panel Construction with
Detachable Cover Panel TORQUE VALUES
— DESCRIPTION TORQUE
C Front and Rear Door Hinges .. . .. oo, ..28-32 lbs. ft.
Type Tvg) I;at(l:hRle pe Controlled by a Luggage Compartment Door Hinge
entral telease Capscrews . ...........1520 lbs. ft.
Door and Quarter Windows
Weather-
catne (Manual) . .. "Up or Down Winding Effort—
proofing .
Outside Rubber Weatherstrip Not to Exceed 25 Ibs. in.
Inside Windlace — Polyethylene Sheeting
on Door Inner Panels and Quarter LUBRICATION AND MAINTENANCE
Inner Panels COMPONENT LUBRICANT
Windshield Hood _
Description | One-Piece Wrap-Around L(_>Ck ...................... Lubrlpla.te 8L-19.586-1.§
Type of Hinges . ... .. ... .. ... . .. ... ... Light Engine Oil
Glass Laminated (Safety) Door ,
Lock Rotor . ... .. ..... ... .. .. ... Light Engine Qil
Back Window Hinges ... ... .. ... . ... .. ... .. .. Light Engine Oil
Description | One-Piece Curved Check Arms . ... ... .. .. . .. . Lubriplate 8L-19586-A
Type of Lock Cylinder ... . .. Lock Lubricant, B5A-19587-A
Glass Tempered Plate (Safety) Luggage Compartment Door
- Hinges ... .. . ... .. ... . . .. .. .. Light Engine Oil
Windshield Lock Rotor ............... .. .. .. Light Engine Oil
Wiper Lock Cylinder ... . .. Lock Lubricant, B5A-19587-A
Type Two-Blade, Vacuum or Electrically Tailgate
Operated Hinges ... .. .......... ... .. .. .. Light Engine Oil
Support Arm Pivot Points ... . . Light Engine Oil

Type

Fresh Air Ducts

Dual, Right and Left Hand, Fresh
Air Intake Ducts

Lock Cylinder . .
Front Seat
Track ... ..

.. Lock Lubricant, B5A-19587-A
... Lubriplate 81L-19586-A
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SECTION 1 — WHEELS AND TIRES

GENERAL DESCRIPTION
PERIODIC MAINTENANCE

WHEEL AND TIRE BALANCE
WHEEL AND TIRE REMOVAL AND INSTALLATION
TIRE INSPECTION
TIRE REPLACEMENT
TUBELESS TIRE VALVE REPLACEMENT ......................
FRONT WHEEL BEARINGS, CUPS AND SEALS
TROUBLE SHOOTING
SPECIFICATIONS
TORQUE VALUES
SPECIAL TOOLS

SECTION 2 — BRAKE SYSTEM

GENERAL DESCRIPTION
PERIODIC MAINTENANCE
ADJUSTMENTS — ON-THE-CAR
PARKING BRAKE LINKAGE
HYDRAULIC LINE REPLACEMENT ................ . c.cocn..,
BRAKE PEDAL (WITH COMET DRIVE TRANSMISSION)

REMOVAL AND INSTALLATION ........... ... ... ... ...,
BRAKE PEDAL (STANDARD TRANSMISSION)

REMOVAL AND INSTALLATION
MASTER CYLINDER
BRAKE DRUMS ... . ittt et e ienas
BRAKE SHOES AND LININGS
BRAKE CYLINDER .. .. ittt i e ee i
BRAKE CARRIER PLATE REPLACEMENT
TROUBLE SHOOTING GUIDE
SPECIFICATIONS
TORQUE VALUES
SPECIAL TOOLS

SECTION 3 — FRONT SUSPENSION

DESCRIPTION ... e s
PERIODIC MAINTENANCE .. ... ... et
FRONT WHEEL ALIGNMENT — DESCRIPTION
FRONT SUSPENSION ADJUSTMENTS
LOWER ARM STRUT REPLACEMENT
FRONT SHOCK ABSORBER REMOVAL .......................
FRONT SHOCK ABSORBER INSTALLATION
STABILIZER REPLACEMENT .. ........... .. .,
UPPER BALL JOINT REPLACEMENT — SUSPENSION ARM IN CAR ...
FRONT WHEEL SPINDLE REPLACEMENT
FRONT SPRING REPLACEMENT
UPPER ARM REPLACEMENT
LOWER ARM REPLACEMENT
TROUBLE DIAGNOSIS
TROUBLE SHOOTING
SPECIFICATIONS
TORQUE VALUES
SPECIAL TOOLS

SECTION 4 — REAR SUSPENSION,
DRIVE LINE, AND AXLE

REAR SPRINGS ... .. . . . e
REAR SHOCK ABSORBERS . .............. ... . s,
DRIVE SHAFT AND UNIVERSAL JOINTS
REAR AXLE .. ... e
DIFFERENTIAL CASE AND DRIVE PINION

REMOVAL AND DISASSEMBLY . ............. .. ...,
REAR SUSPENSION TROUBLE SHOOTING
SPECIFICATIONS
TORQUE VALUES
SPECIAL TOOLS

SECTION 5 — STEERING

DESCRIPTION AND PRINCIPLES OF OPERATION
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