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This manual contains the recommended procedures for
servicing and repairing the 1960 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.
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FORD MOTOR COMPANY



SECTION 1—WHEELS, HUBS, AND DRUMS

GENERAL DESCRIPTION

Thirteen-inch diameter disc-type wheels are used on
all vehicles. The model or special equipment application
determines the size of the rim and tire that is used.

Refer to “Specifications—Wheel and Tires” in this
section of the manual.

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”.

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 a
all dirt and weights. The tires must be in good co
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.’

5. 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.
‘indicate brakes holding bearing too tight, or

" ttive bearing. Grasp the tire at the top and bot-
tom, then push with one hand and pull with the other
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hand. Excessive play will indicate either loose, broken
or worn bearings.

2. Pry off the wheel cover and remove the grease cap
from the hub. See figure 1-3.

INN
OUTER BEARING CUP BEAR,E,E,G GREASE
ADJUSTING 1R cup  RETAINER
NUT  gEARING |
CONE AND{
GREASE ROLLER |
¥
®J;
WASHER § ROLLER
NUT WHEEL ASSEMBLY
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, but not more than 14 turn.

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

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 the tool shown in figure
1-4. Be sure to seat the cups properly in the hub.

13. Pack the inside of the hub with specified wheel
bearing grease. Fill the hub until the grease is flush
with the inside diameter of the large bearing cup.

14. 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.

15. Place the inner bearing cone and roller in the inner
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cup, and install the grease retainer with the reverse
end of the tool shown in figure 1-4. Be sure that the
retainer is properly seated.

16. 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.

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

18. 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.

19. 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 -

PROPER
INFLATION

OVER-

INFLATION INFLATION

TREAD CONTACT
WITH ROAD

TREAD CONTACT
WITH ROAD 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.
3. 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.

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.

| =3«

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

TROUBLE SHOOTING CHART (REFERENCE)

Accurate diagnosis of the cause of trouble which shows
up in the form of tire wear may involve examination of
the front suspension and steering system. For this reason,
a composite trouble shooting chart has been provided at
the end of “Section 3—Front Suspension and Steering”,
to bring together the cause and remedy data which applies
to a given trouble symptom. This chart, together with the
information provided in this section regarding Tire Pres-
sure, Irregular Tire Wear and Wheel Balancing, will serve
as an aid to the mechanic in isolating and correcting the
problem at hand.

SPECIFICATIONS

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

Wheels:
Type . . Steel Disc, Drop Center Rim
Size:
Diameter = ... . ... ... ... ... ... .. . .. 13
Rim Width: .
Models—54A, 62A AU 6.00
Models—59A, 71A and R.P.O. .. 6.50

Mounting Provisions 4‘ Stud Bolts

Bolt Circle Diameter = ... ... .. . . 45
Tires:
Type ... .. .. Low Pressure, Tubeless

Number of Ply (Standard) . . o 4
Inflation Pressure:

6.00 x 13 (Front and Rear)" .. = . 24 psi

6.50 x 13 (Front and Rear) 24 psi

6.50 x 13 (Rear—Station Wagon Only) 26 psi
TORQUE VALUES

Wheel Nuts ... . .. 55-85 lbs. ft.
SPECIAL TOOLS

TOOL NO. DESCRIPTION

1175-AE Remover—Grease Retainer

1217-AA Replacer—Front Hub Bearings and Grease Seal
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GENERAL DESCRIPTION

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

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

Each brake assembly incorporates a front (primary)
shoe and a rear (secondary) shoe which are mounted on
the backing plate. An adjusting screw at the bottom of
the brake azsembly provides a link between 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 cylinder should
be checked when chassis lubrication is performed. If this
level is lower than 1) inch from the top of the eylinder
opening, fill with recommended heavy-duly brake fluid to
the specified level.

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

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

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

ADJUSTMENTS — ON THE CAR
Hydraulic System Bleeding

When any part of the hvdraulic 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 alter it has been properly connected to be sure
that all air iz expelled from the brake cylinders and lines,

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

MANUAL BLEEDING

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

Never use brake fluid which has been drained [rom
the hydraulic system.

1. Attach a rubber drain tube to the bleeder screw at
one of the brake cylinders. The end of the tube should
fit snugly around the bleeder screw.

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

3. Push the brake pedal down slowly by hand, allow-
ing it to return slowly to the fully-released position,
Repeat this operation until air bubbles cease to
appedr al the submerged end of the tube.

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

5. Repeal this procedure at each brake cvlinder. Refill
the master evlinder reservoir after each brake cylin-
der is bled and when the bleeding operation is com-
pleted. The fluid level should be within 14 inch of
the top of the reservoir.

PRESSURE BLEEDING

Bleed the longest lines first Never use brake Auid
which has been drained from the hydraulic system.

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

1. Clean all dirt from around the filler opening on the
top of the master cylinder reservoir. Using Adapter
Cap, Tool 2162, attach the bleceder tank hose to the
adapler cap,

2. Attach o rubber drain tube (o the bleeder screw al
one of the brake cylinders. The end of the tube
should fit snugly around the bleeder screw.

3. Submerge the free end of the tube in a container
partially filled with clean brake fluid.

4. Open the valve on the bleeder tank to admit pres-
surized brake fluid to the master cylinder reservoir,

5. Loosen the bleader screw. When air bubbles cease

to appear in the fluid at the submerged end of the
drain tube, close the bleeder screw and remove the
tube,

Repeal this procedure at each brake cylinder.
When the bleeding operation is completed, close the
bleader tank valve and remove the tank hose and
Towl 2162 from the filler opening. Refill the master
cylinder reservoir to within 14 inch from the top of
tha reservoir. Install gasket and filler cap.

o

Hydraulic Brake Adjustment

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

PRELIMINARY INSPECTION

1. 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
worn to within 1/32 inch of the rivet heads, replace
or reline both sets (primary and secondary) on the
front or rear wheels. Under no circumstances replace
one lining only, or one wheel set. Both front wheel
seis or both rear wheel sets should be replaced when-
ever a respective lining or shoe is worn or damaged.
If the drum braking surface is excessively scored,

refinish it. The condition of the remaining front lin-
ings is usually about the same as that of the ome
inspected. The rear brake linings may also need
replacing at the same time.

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

3. Raise all four wheels. Then, with the parking brakes
in the fully released position, check the brake cables.
The cable adjustment should be just tight enough
to remove the slack. Excessive tightening may pull
the brake shoes off their anchors. Refer to “Tarking
Brake Adjustment” in this section of the manual.

4. Check the torque on the front anchor pin bolts. The
bolts should be torqued to 50-100 Ibs. ft.

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. Raize the car until the whaels clear the floor,

2. Memove the adjusting hole cover from the bottom
of the brake carrier plate and turn the adjusting
screw with Tool 2018 until a slight drag on the
wheel is noted. (The adjusting screw has a right-
hand thread.} See figure 2-2.

¥ TOOL 2018
Rl

Fig. 2-2—Typical Broke Shoe Adjustment—(60C-2002)

3. Back off the adjustment just enough to allow the
wheel to rolate freely. If it fails to rotate freely, the
wheel and drum should be removed and the dust
blown off the brake shoes and carrier plate. Apply a
very light eoating of high temperature lubriplate to
the brake shoe-to-plate contact points. Install the
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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.

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
equalizer rod, then turn the nut located in front of
the equalizer rod several turns forward.

Turn the locknut forward against the equalizer rod
until the cable system prevents forward rotation of
the rear wheels.

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

Lower the car. Release the parking brake handle.
Check the operation of the parking brake.

PARKING BRAKE LINKAGE

Parking Brake Handle Assembly

REMOVAL

1. Refer to figure 2-3. Remove the two screws that hold
the handle bracket on the instrument panel.

2. Remove the two nuts and lock washers that secure
the control to the dash panel.

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

4. 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 and 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

e

Attach the rear of the cable to the equalizer bar.
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.

o

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.

6. Connect the brake pedal return spring at the bracket.

7. 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.

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—Brake Pedal and Related Paorts—Standord
Transmission—{&0C-2005)

3. Connect the brake pedal return spring at the hracket.
Connect the clutch pedal rod to the clutch pedal.
Lubricate the front end of clutch pedal, assist spring
with lubricant silicone. Install the assist spring and
adjust the free travel. Refer to “Clutch Pedal Adjust-
ment” in Section T—Transmission and Cluteh™ —for
proper adjustment procedures.

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

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

MASTER CYLINDER
Remaoval

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

2. Dieconnect the brake lines from the brake fitting and
disconnect the stoplight wires See figure 2-6,

3. Hemove the master cylinder retaining bolts and re-
move the cylinder from the push rod, and engine
compartment.,

Disassembly

1. Clean the outside of the evlinder, and remove the
filler cap and gasket. Pour out any remaining fluid.

2., Remove the stop light switch and brake fitting. See
figura 2-7.

3. Bemove the snap ring from the push rod end of the
cylinder,

4. Remove the piston, cup, spring, valve assembly, and
valve seat.

FILLER

BRAKE FITTING

Fig. 2-6—Brake Master Cylinder—Instolled—{&60C-2006)

Inspection and Repair

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

2. Check all openings to be sure they are open and free
from foreign matter.

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

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

FILLER CaAF FUSH ROD

BOOT

STOP LIGHT
SWITCH

BLFMF'ER
PISTON
CYLINDER
smp
FITTING
= RING
ﬁ -&“CUP
-ﬂf SPRING
BOLT

WASHER ™ VYALVE SEAT

Fig. 2-7—Brake Master Cylinder—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 except 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.

2. Install and torque the mounting bolts to 12-18 lbs.-ft.

3. Screw the brake line into the master cylinder fitting,
finger tight.

4. Fill the cylinder reservoir to within V; 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 and the
rubber boot to the master cylinder.

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, tighten the retaining nut
until a slight drag is noted. Back-off the nut to the
nearest serration 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 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 emery cloth. 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 0.03 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.
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BRAKE SHOES AND LININGS

Removal

1. Remove the wheel and tire, then remove the drum,
and install a clamp, Tool LM-119, over the ends of
each brake cylinder, Refer to “Brake Drums” for
proper removal procedure. See figure 2-8,

-

__'" WHEELBRAKE CYLINDER

Fig. 2-8—Wheel Cylinder Clamp Installation—Typical—
(&0C-2008)

2. Disconnect the brake shoe retracting springs and
hold down springs. See figures 2-9 and 2-10.

3. On the rear brakes, remove the parking brake lever
link and spring. Using a %4 inch punch, press inward
on the respective brake shoe retainer spring and un-
hook it from the retainer located at rear of the
carrier plate. Separate the brake shees from the
carrier plate. Do not press the brake pedal down
with the brake drums removed.

4. Remove the adjusting screw assembly and lower
spring and lower spring, then separate the brake
shoes.

Cleaning and Inspection

1. Wash all the paris except the brake shoes in a
cleaning fluid and dry with compressed air.

2, Brush all dust from the carrier plates and interior
of the brake drums.

3. Inspect the brake shoes for distortion, cracks, or
looseness. If any of these conditions exist, the shoe

should be discarded. Do not repair a defective brake
ghoe, Brake linings that are wormn to within 1/32
inch of the rivet head or have been saturated with
greaze or oil should be replaced. Worn linings can
score the brake drum. Under ne circumstances, re-
place one lining only, or one wheel set (primary
and secondary). Both fronit wheel sets or both rear
wheel sets should be replaced, whenever a respec-
tive lining or shee is worn or damaged.

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

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

Lining Replacement

1. Remove the old brake lining. Wash the brake shoes
thoroughly in a clean solvent. Remove all burrs or
rough spots from the shoe.

2. Check the inside diameter of the brake drum, If the
drum is less than 0.030 inch oversize, a standard
lining may be installed.

3. Position the new 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 further
grinding is reguired.

4. Check the clearance between the lining and shoe.
The lining must seat lightly against the shoe with
not more than 0.005 inch clearance between any
two rivets,

Installation

1. Apply a very light coating of lubriplate to the brake
shoe-to-carrier plate contact points and on the thread-
ed portion of the adjusting screw. Screw the adjust-
ing screw into the nut.

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

3. Insert the brake adjusting screw between the lower
ends of the brake shoes so that the star wheel will
be directly opposite the carrier plate adjusting hole.
Install the spring at the lower end of the shoes.

4. Place the shoe assemblies in position in the brake
cylinder and against the carrier plate with the upper
end of the shoes in line with the anchor pins. With
the use of a 1{-inch punch secure the assembly with
the retainer springs and retainers. On the rear brakes,
install the parking brake lever, link, and spring
with the shoe assembly.
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Fig. 2-9—Front and Rear Brakes—Disassembled—{60C-2009)
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5. Place the anchor pin plate over the anchor pin, In-
stall the primary shoe retracting spring, followed
by the secondary shoe relracling spring. See figura
2-11.

6. Remove the brake cylinder clamp and wipe any dust
off the front wheel gpindle. Apply a coating of wheel
bearing grease to the spindle.

7. Install the drum, then install the wheel and tire
Bleed and adjust the brakes as outlined in this sec-
tion.

BRAKE CYLINDER

Removal

1. With the wheel in a raised position, remove the
wheel and then the drum,

«L

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

oy |

Place a clamp, Tool LM-119, over the ends of the
brake cylinder. Refer to figure 2-8.

Remove the brake shoe assembly following the steps
previously outlined in this section.

OUn a front cylinder, disconnect the brake hose at
the line on the frame, Then on the front or rear, dis-
connect the brake line or hose from the back side
of the cvlinder.

Remove the two cylinder retaining screws at the

B'DCIT Ccu C‘l‘LIHbEH - sp-+——R0LEEDER SCREW
| RETURM SFRING BOOT

Jﬂ W)\ ‘"f) i)

FISIGN CuF PISTOM
FRONT BRAKE CYLINDER

msmn} BLEEDER scnsw-.*ﬂ PISTON BOOT

L) me /e

CYLINDER - RETURMN SFRING
REAR BRAKE CYLINDER

Ly

BOOT
CUp

Fig. 2-12—Front and Rear Brake Cylinders—(60C-2012)

back side of the carrier plate, and remove the cvl-
inder. The cylinder does not have io be removed from
the carrier plate for disassembly, inspection, or over-
haul. However, if the inspection reveals severe scor-
ing or damage, the cylinder musi be removed for
replacement.

Disassembly

L

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

2. Remove the bleeder screw.

inspection

1. Wash all parts in clean denatured alcohol and dry
them with compressed air,

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

3. Imspect the cylinder bore for score marks or rust,

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

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 frame.

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

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

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

BRAKE CARRIER PLATE REPLACEMENT

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

2. Remove the brake shoe assembly and brake cylinder

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.

4. If the front carrier plate is being replaced, remove
the four bolts securing the plate to the front spindle.

5. 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.

e R

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.

Dragging Brakes (One Wheel)

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

Ne e W

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

w

10.

© ©® =N o oA

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 Wheel Locks

1.
2.
3.
4.
5.

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
2
3.
4

Air in hydraulic system.
Brake shoes improperly adjusted.
Master cylinder seals defective.

Fluid leakage or insufficient fluid.

Hard Pedal — Brakes Ineffective

A B L o

Lining glazed.

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.

Linings glazed or worn.

Pedal Goes to Floor (Or Almost to Floor)

© ® N e ook W N

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.

o vk W

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.

A

Brake shoe retainer spring is weak or damaged.

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

Brake Type Duo-Servo

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

/¢ Inch From Top of
Master Cylinder

Fluid Capacity —
(Add as Required)

Brake Lining Width:

Front — All Models 2.25

Rear — Models 59A and 71A 2.25

Rear — All Models Except 59A and 71A. 1.50
Lining Wear Limit-— From Top of Rivets. . 1/32
Lining to Brake

Shoe Clearance . ...... 0.005 Between any Two Rivets
Master Cylinder Bore — Standard 1.0

Honed Diameter — Maximum 1.003
Wheel Cylinder Bore:

Front — Models 59A and 71A .0.875

Front — All Models Except 59A and 71A . 1.062

Rear — Models 59A and 71A . 0.9375

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
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BRAKE SYSTEM

TORQUE VALUES

NOTE: All specifications are given in pounds-foot unless

otherwise noted.
Brake Cylinder to Brake Backing Plate Bolt

Hand Brake Control Assembly to Instrument
Panel Bolt

Master Cylinder to Dash Panel Bolt .
Hand Brake Control Assembly to Dash Bolt
Brake Hose Bolt

Brake Pedal Support Bracket to Dash Panel
Bolt

Brake Pedal Support Bracket to Instrument
Panel Nut .

FRONT BRAKES ONLY
Wheel Assembly to Wheel Hub and Drum
Assembly Bolt .

20

8-12

8-14
12-18
15-19
12-18

12-18

10-15

55-85

Wheel, Hub and Drum Assembly to Wheel

Spindle Nut 12-15
Brake to Spindle Locknut 25-35
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 55-85

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
AND STEERING

3A—FRONT SUSPENSION
3B—STEERING

3A—FRONT SUSPENSION

TOWER

SHOCK ABSORBER\E‘& SPRING LOWER
SPRING UPPER i

MOUNTING PAD _—

SPRING
SPRING HOUSING—"""

UPPER /'@
SUSPENSION ARM
LOWER

SUSPENSION ARM&

- LINK

STABILIZER ROD'
STEERING SPINDLE ASSEMBLY

Fig. 3A-1—Front Suspension Assembly—(60C-401)

DESCRIPTION

The individual front wheel suspension is of the ball
joint-type. See figure 3A-1. This suspension utilizes coil
springs with double-acting telescopic shock 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 coil
spring, and is attached to the upper suspension arm
spring pad and to a bracket at 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 is 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 aft 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
construction and are of new design. The lower ball joint
is spring loaded, while the upper ball joint has no spring
load. This is the reverse of ball joints used on most
passenger cars.

PERIODIC MAINTENANCE

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

At 6,000 mile intervals: rotate wheels and tires, check
wheel 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 alignment (caster, camber, and toe-in) in-
spection and adjustment operations should be performed
by someone thoroughly familiar with alignment work and
with 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 3A-2.

Caster

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

21



FRONT SUSPENSION AND STEERING

HEGATIVE FOSITIVE

POSITIVE
1 CAMBER

‘T'.lm TIRE
II

CASTER ~ | | = CASTER

Illi_|

il

FRONT OF
‘ CAR

I

CAMBER
ANGLE

Fig. 3A-2—Caster and Comber Angles—Typical—{60C-402)

inclination is merely a theoretical value as the desired
inclination is built into the car at time of manufacture
and cannot be adjusted.

Camber

Camber iz the amount the front wheels are tilted at the
lop. If a wheel tilts outward, camber is positive. If a
wheel tilts inward, camber iz negative. Refer to figure
34A-2.

Toe-Iin

Toe-in is the lurning inward of the front wheels so that
they are closer together at the front than at the rear.

Turning Angle

The angular relationship of one front wheel to the other
must change as the vehicle makes a turn. The turning
angle of an inside wheel should be 2084 ° when the outside
wheel is 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
he performed on stationary wheel aligning equipment.
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 front to rear of the car and within 14 inch from side
to side. Tt might be well, if portable equipment is used
frequently, to mark off a known level area on the shop
floar,

Prior to making any check or adjustment of wheel
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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 ear and,
therefore, cause erroneous readings during wheel align-
ment operations:

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

2, Iaise the front of the car off the floor. The lower
arms should not 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. Beplace all
worn parts.

3. Check the steering gear mountings and all steering
linkage connections for looseness, Torque all mount-
ings to specifications. If any of the linkage is worn
or bent, replace the parts,

4. Make certain the stabilizing strut on the lower sus-
pension arm is adjusted to its correct length of 1734
inches. Befer to figure 3A-3.

&. Check the front wheel bearings. If any in-and-out
free play is noliced, adjust the bearings to eliminate
the free-play. Make certain (he wheel lurns [reely.
Replace worn or damaged bearings.

6. Spin each front wheel with a wheel spinner, and
check and balance each wheel as required.

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

FRONT SUSPENSION ADJUSTMENTS

Lower Suspension Arm S5trut Adjustment

The position of the lower suspension arm is controlled
by the stabilizing strut. The correct installation of this
strut is important and its installed length should be
checked and corrected, if necessary, before checking wheel
alignment. See figure 3A-3.

If the strut does not measure 174 inches from the
back face of the insulator washer to the center of the
lower arm front attaching bolt, loosen both nuts securing

Fig. 3A-3—Checking the Strut for Correct Length—Typical
(60C-403)



FRONT SUSPENSION AND STEERING

3-3

the strut to the frame-body member, and adjust the
front, or rear nuts to obtain the specified length of 173
inches. Torque the rear nuts to 40-55 lbs. ft. Recheck the
adjustment.

Caster, Camber, Toe-In Adjustment

The fuctors 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 setiings
are within the limits, Be sure all front suspension and
steering system nuts and bolts are properly lorqued before
taking any wheel alignment readings.

CASTER

Position the car on a level floor or on runway-type
wheel alignment cquipmenl. Position a suitable gauge on
the fronl wheels and check the caster angle, Correct caster
is positive 0°-14°, plus or minus 1%°. The maximum dif-
ference hetween wheels should not exceed V' (147 pre-
forred ).

The removal of shims at the front bolt or the installa-
tion of shims at the rear bolt will cause the upper hall
joint to move forward. The removal of shims at the rear
bolt or the installation of shimes 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 caster
angle approximately %", The difference between the shim
stack thickness at the two bolis should not exceed 1/16
inch.

1. To adjust caster, loosen the bolts and remove or
install shims at either the front bolt or rear bolt as
required, Shims are available in 1/32 inch and 14
inch thickneszes. The 1/32 Ineh shims should be
placed against the body-frame sheet metal, or between
the % inch shims.

Fig. JA-4—Upper Arm Adjusting Shims—{60C-404)

2, When the correet caster has been obtained, torque the
bolts to 65-90 lhs. ft.

CAMBER

1. With the car on runway-type of wheel alignment
equipment or on a level floor, position a suitable
gauge on the wheels and check the camber angle.
Correct camber iz positive 0°-14°, plus or minus 14°.
Maximum difference between wheels should not ex-
ceed 157 (14" preferred).

2. To adjust camber, remove or install equal shim
thickness at both bolts. See figure 3A-4. The removal
of equal shims at both belts will move the upper ball
joint inward. The installation of equal shims ut both
balts will move the ball joint outward. A 1/32 inch
change of shim thickness at both bolts will change the
camber angle 1/16°. The total shim siack thickness
at each bolt should not exceed 9/16 inch. Shims are
available in 1/32 inch and % inch thicknesses, The
1/32 inch shims should be placed against the body-
frame or between the 1 inch shims.

3. When the correct camber has been obtained, torque
the bolts to 65-90 lbs. ft

4. Recheck caster and camber.

TOEIN AND STEERING WHEEL ALIGNMENT ADJUSTMENTS

Toe-in iz the difference between a measurement taken
at the extreme front of the tires and A measurement taken
at the extreme rear of the tires, reflecting the amount the
wheels are turned in. Toe-in i=s adjusted by means of the
sleeve assembly at the outer end of each tie rod. See figure
3A-5. Toe-in is correct when it is in the range of §/32
inch minimum and 7/32 inch maximum (3/16 inch pre-
ferred). Before checking or adjusting toe-in, be sure the
alignment mark on the steering wheel is lined up with
the aligning mark on the end of the steering shaft. The
aligning mark on the shaft indicates the high point of the
sleering gear. See figure 3A-6.

1. Set the front wheels in the straight ahead position,
To be sure the wheels are in a straight ahead posi-
tion, push the car backward approximately six feet
and then pull the car forward about three feet. Be
sure the last movement of the car is forward to posi-
tion the wheels properly.

2, Check the steering wheel spoke position when the
front wheels are in the straight ahead position. If
the spokes are not in their normal position they can
be properly adjusted at the same time that toe-in is
adjusted. See figure 3A-6.

3. Position toe-in gauge on the wheels and take read-
ings. If the steering wheel spokes are in the normal
position, loosen the clamps and lengthen or shorten
both spindle connecting rods equally to obtain correct
toe-in See figures 3A-6 and 3A-7.

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

Fig. 3A-5—5pindle Connecting Rod Sleeve—(&60C-405)

WHEN TOE-IN 15 CORRECT

TURN BOTH CONMECTING
ROD SLEEVES DOWMWARD
TC ADJIIST SPOKE

FOSITION

TURN BOTH COMMNECTING
ROD SLEEVES UPWARD
TC ADJUST SPOKE
POSITION

WHEN TOE-IN
IS5 NOT CORRECT

%

\:‘
I
'-..#.:HDETFN LH ROD TO

DECREASE TOE IN

LENGTHEM RH. ROD TOY
IMCREASE TOE-IM

LEMGTHEMN LH ROCD TG
INCREASE TOEIN
SHORTEM RH. RQD TO
DECREASE TOE IN

ADJUST BOTH RODS EQUALLY TO MAINTAIM
MORMAL SPOKE POSITION

Fig. 3A-6—Toe-In and Stesring Whesal Spoke Alignment
(60C-406)

LOWER ARM STRUT REPLACEMENT

1. Bemove strut retaining nut, washer and insulator at
rear of frame-body member. Refer to figure 3A-3.

2. Remove the two attaching bolts securing the strut
to the lower suspension arm. Remove the strut, spacer
insulator, and washer as a unit.

3. Check condition of the rubber insulators, washers,
and strut. Replace worn or damaged parts. Replace
the spacer if end serrations are damaged.
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TURM UPW ARD TURM UP'WARD

TO DECREASE TR%E!NCREASE
N
i ROD LEMGTH TURN LEMNGTH
DOWNWARD DOWHNWARD
TO INCREASE 12 DECREASE
ROD LEMNGTH ROD LEMGTH

LEFT-HAND SLEEVE RIGHT-HAND SLEEVE

Fig. 3A-7—Spindle Connecting Rod (Toe-ln) Adjustment
(40C-407)

Install front locknut, washer, insulator, and spacer
on the strut. Insert strut through frame-body mem-
ber.

5. Secure the strut to the lower suspension arm with

two bolts, washers, and nuts, Torgue the nuts to
40-44 Ths. ft.

6. Using the locknut, adjust the length of the strul io

=1

1744 inches as shown in fizure 3A-3.
Install rear insulator, washer, and nut. Tighten the
nut to 40-50 Ibs, ft. lRecheck the adjustment.

FRONT SHOCK ABSORBER REMOVAL

L.

Raise the front end of the car and place supports
under both suspension lower arms. Be sure that the
lower end of the shock abserber remains accessihle
for servicing,

2. Disconnect the shock absorber lower retaining nuts

from the spring lower retaining plate (pad). See
figure JA-5.

o )

|__ SHOCK ABSORBER
i '||

Pr———

ower = = :
SPRING PAD f!-.r,d

N -

ATTACHING NUT

Fig. 3A-8—5hock Absorber Lower Mounting—(560C-408)
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Fig. 3A.-9—5hock Absorber Upper Mounting—(&60C-409)

3. Remove the shock absorber upper mounting bracket
retaining nuts, Lifl the bracket and shock absorber
from the car, See figures 3A-9 and 3A-10.

Fig. 3A-10—Front Shock Abserber Removal—(60C-410)

4. Remove the shock nbsorber
bracket,
5. Remove the bushing and washers from the shock

ahsorber stud.

from the mountling

FRONT SHOCK ABSORBER INSTALLATION

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

2. 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 Lthe
gpring lower retaining plate. Install the lower bush-
ings, and washers, Torque the nuts to 12-17 lbs. ft.

4. Install the upper mounting brackelt on the body.
Torgue the retaining nuts to 8-12 lbs. ft.

5. Torgue the shock absorber to mounting bracket nut
to 15-25 Ths, ft.

STABILIZER REPLACEMENT

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

2. Refer to figure JA-1. Disconnect the stabilizer from
both lower arms. Disconnect both stabilizer retain-
ing brackets, and remove the front crossmember
guard. Remove the stabilizer.

3. Coat the necessary parts of the stabilizer with Ru
GILYDE or a comparable lubricant, and slide new
insulators onlto the stabilizer.

4. Connect the stabilizer retaining brackets. Install
insulators and connect the stabilizer to both suspen-
sion arms. Torque the capscrews lo 12-17 The (L
Torque the nut for the special 5/16 inch bolt to
12-17 Ibs. ft.

5. Install the front crossmember guard.

8. 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 3A-11 for reference during disassembly
and assembly procedures.

The ball joints are riveted to the suspension arma. He-
placement of the hall joints will normally not be required
durie the life of the car providing the chassis lubrication
acheiule has been followed.

In the event ball joint replacement is required, they
can be replaced on the car 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 kit

1. Raise the car high enough to provide working space,
and place a support under the upper arm. See figure
3A-12.

Remove the whoel and tire,
Using a large chisel, cut off the three upper ball joint
retaining rivets,

e
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&) ~——SPRING SEAT

LOCKW ASHER
i
Fe—CAPSCREW !
I
Z = R<—SNAP RING BUMPER

SHAFT HOUSING

LOCKW ASHER

LOCKWASHER
CAPSCREW

BALL JOINT-UPPER
LOCKWASHER
NUT

COVER

DUST SﬂHIELD

. 7F|TT£G§.¢

UPPER /

~

_ WASHER | . SHAFT ZSEAL-'Q;//’/ D SPINDLE ASS'Y.
- . . COTTER PIN—"’"?
STRUT MOUNTING | BUSHING . ADJUSTING NUT BRAKE BACKING

BRACKET PLATE

SCREWS

SPACER
INSULATOR

LOWER ARM COTTER PIN

3- BOLT
\ ? = COVER
‘ NUT STRUT BALL JOINT-LOWER
LOCKWASHER
NUT BOLT
WASHER WASHER FITTING
INSULATOR
WASHER
NUT
Fig. 3A-11—Front Suspension—Di bled—(60C-411)

26



FRONT SUSPENSION AND STEERING 3-7

FABRICATED
TOOIL

/A

WELD SECURELY

3/8” COLD
ROLLED STEEL—%

OPTIONAL METHOD

N B

_f- RADIUS BOTTOM EDGE

Fig. 3A-12—Upper Suspension Arm Support—{60C-412)

4. Remove the cotter pin and nut from the upper ball 12 Check and, if necessary, adjust the strut, caster,

joint stud camber, and toe-in. Whenever any part of the front

5. Place a box wrench over the lower end of the Ball suspension has been removed and installed, front
Joint Remover, Tool 3006-B with Adapter 3006-C,
and pogition the tools, See fipure 3A-12. The tools
should seat firmly against the ends of both studs, and
not against the lower siud nul. It may be necessary
te remove the lower ball joint cotter pin if it prevents L
the tool from seating on the lower stud. a ADAPTER 3006-C
Tumn the wrench until both studs are under tension, ¢
and then, with a hammer, tap the spindle near the
upper stud to loosen the stud from the spindle. Do
not 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 the arm if it is cracked.

8. Attach the new ball joint to the upper arm. Use only
the specified bolts, nuis and washers. Do not rivet
the new ball joint to the arm. Torgue the nuts to
12-18 lb=. ft.

9. Popsition the ball joint stud in the spindle bore, and
torque the retaining nut to 35-65 lbe. ft. Install a
new cotter pin. Tighten the nut if necessary to line
up the cotter pin hole.

10. Laubricate the ball joint, and install the wheel and
tire.

11. Remove the support, and lower the car. Fig. 3A-13—Ball Jeint Expanding Tool—Installed—(60C-413)

wheel alignment must be checked, Refer to “Front
Wheel Alignment” in this section of the manual.

=

=1
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FRONT WHEEL SPINDLE REPLACEMENT

1.

b

=

10.

11.

12

14.

Raise the car until the front wheel clears the floor
and place the upper arm assembly support under
the arm. Seeo figure 34-13,

Hemove the wheel and tire. Remove the brake drum.
Hefer to figure 3A-11, Remove lhe brake backing
plate from the spindle. Support the plate to prevent
dumage to the brake hosze.

Disconnect the spindle connecting rod end from the
gpindle arm with Tool 3290-B.

Hemove the cotter pins from both ball joint stud nuts,
and loosen the nuls one or two turns. Do not remove
the nuts from the studs at this time.

Tlace a box 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
hall joint studs. The tool should scat firmly againsi
the ends of hoth studs and not against the stud nuts,
See figure 3A-13.

Turn the wrench until the tool places the studs
under tension and, with a hammer, fap the spindle
near the studs to loosen them in the spindle.
Do not loosen the studs in the spindle with tool
pressure alone,

Remove the stud nuts and the spindle from both
studs.

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

Torque the upper stud nut to 35-65 lbs. 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.

Connect the spindle connecting rod end to the spindle
arm.

Install the brake backing plate on the spindle, and
torgque the bolts to 25-35 Ths. ft.

Tnstall the drum and adjust the wheel bearing. In-
stall the wheel and tire.

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

FRONT S5PRING REPLACEMENT
Removal

28

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

Remove the shock absorber lower retaining nuts.
See figure 3A-5.

Remove the shock absorber upper mounting hracket
retaining bolts and remove the bracket and shock
ahsorber, See fipures 3A-Y9 and 3A-10),

Install a safety stand at the front end of the under-
body.

Install Tool 5310-B in the shock absorber lower
mounting holes. Use the tool to compress the spring
2 to 214 inches. See figures 3A-14 and 3A-15.

UPPER SUSPENSICN ARM TOOL 5310.8
v L8
|

- —

LOWER SFRING MGUNTING] {

Fig. 3A-14—Remover ond Replacer Tool—Assembled to Spring
Plate—{60C-414)

e

LY

& “\

TOOL 5310-B

Fig. 3A-15—Compressing or Releasing the Spring—In the Vehicle
(60C-415)

6. Remove the spring lower plate relaining nuts; lift
the spring and the plate, and remove the assembly.

7. Guide the spring and tool down and out the forward
end of the wheelhousing, See figure 3A-16.
Installation

1. If the spring is to be replaced, remove the old spring
from the tool by lightly holding the spring in a vise
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Fig. 3A-14—=Ceoil Spring Removal—(60C-416)

and loosening the nut until the lension has been re-
moved, See figure 3A-17.
2 Install the tool in the new spring with the spring

TOCL-5310-p——n

TOWER

SHOCK
ABSORRER
ASSEMELY

TOOL-5310-8

P
INDEX WITH
SPRING LOWER
PLATE AS
SHOWN

(o LA

Fig. 3A-17—Releasing or Compressing Spring—0On the Bench
(&60C-417)

Fig. 3A-18—Tool Asseombled o Spring and Plate—{&60C-418)

lower plate indexed as shown in figure 3A-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 3A-17.

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

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

5. Install the shock absorber and lighten the upper nut
to 15-25 Ibs. [l. torgue. Torque the lower nut to 15-25
Ihs. fi.

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

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 3A-12,

3. Remove the wheel and tire.

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

4, Place a box 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.
See figure 3A-11.

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

6. Refer to figure 3A-11. Bemove the nut from the upper
stud and lift the stud out of the spindle.

7. Remove the spring.

8. Remove the upper arm inner shaft retaining nuts
from the engine compartment, and remove the upper
arm. Measure and note the total shim thickness at
each inner shaft beolt.

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

Inspection

Inspect the upper arm and the inner shaft for cracks,
bends, or other damage. Replace the parts as required.

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

Install the nut on the ball joint stud, and turn the
stud in the ball joint with a lorgue wrench. If the turning
effort is not within 20-30 lbs. inch torgue, replace the ball
joint.

Bushing and Inner Shaft Replacement

Always replace both upper arm bushings if either
bushing is worn or damaged.

1. Remowve the bolts, lockwashers, and washers from both
ends of the inner shaft.

2. Rotale the inner shaft se that the retaining studs
can be removed. Remove the retaining studs with a
soft mallet.

3. Refer to figures 3A-19 and 3A-20, Place Tool 3044-
AB around the inner shaft with the rounded end
against the bushing to be removed, and install the tool
retaining bolts and nuts. The shaft and tool may have
to be rotated so that the tool retaining bolts will nol
hind on the upper arm brace.

4. Remove the bushing from the shaft using Tools
3044-AB and 3069-H, Be sure that the tool cup rests
sguarely against the upper arm.

TOOL-3069 H

DETAIL AB.2

TOOL-3044. AB

DETAIL AB-3

DETAIL AB-1 TOOL-3068 OR 3068.C

Fig. 3A-19—Upper Arm Bushing Replocement Tools—(460C-31%)
30

TOOL-3044-AB-3

TOOL 3044-AB-1

Fig. 3A-20—Removing First Inner Bushing from Upper Arm
{60C-420)

5. Repeat steps 3 and 4 to remove the other bushing
from the inner shaft. See figure 3A-21.

6. Clean the ends of the inner shaft and install the inner
shaft to body retaining studs.

7. Install the inner shafl in the upper arm,

8. Position Tool 3044-AB on the inner shafl with the
shaft retaining studs through the tool and the tool
tab against the upper arm inner edge. Place bush-
ings on each end of the inner shaft, and with Tools
3044-AB, 3068 and 3069-H, install the bushing with
an arbor press. See figures 3A-19, 3A-22 and 3A-23.

TOOL 3044. AB-3

TOOL-3044-AB1

Fig. 3A-21—Removing Second Inner Bushing from Upper Arm
(60C-421)
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TOOL 30468
OR 3068-C

FLAMNGE
OF TOOL
MUST REST
AGAINST
ARM

TOOL-3069-H

Fig. 34-22—Installing First Inner Bushing—{60C-422)

9. Tnstall the washer, lockwasher, and balt on each end

of inner shaft. Torque the bolts to 40-556 lbs, ft. See
figure 3A-24,

Upper Ball loint Replacement

The upper ball joint cannot be repaired and must be

replaced if it is wom or damaged.

Refer to Ggure 3A-11. Remove the ball juint from
the arm. If the ball joint is riveted to the arm, drill
a 1% inch pilot hole completely through each rivet,
and then drill off the rivet head through the pilot

TOOL-3068 OR 3uaa.c\.,.

TOOL J069-H

Fig. 3A-23—Installing Second Inner Bushing—{&0C-423)

Fig. 3A-24—Tightening Inner Shaft Balt—{60C-424)

hole with a % 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.

Inztall a new hall joint on the arm. Use only the
specified bolts, nuts, and washers. Do not attempt
to rivei the new ball joini to the arm.

. Torgue the ball joint retaining nuts and bolts to

12-18 lba. ft.

Upper Arm Installation

1.

-

® o

Refer to figure 3A-11, Position the upper arm on the
underbody mounting bracket, and install but do not
tighten the nuts and lockwashers on the two inner
shalt retaining bolis. 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 hoth bolts dur-
ing disassembly. Torque the bolts to 656-90 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 Iba. ft. and continue to tighten il until
the cotter pin hole and slots line up. Install a new
cotter pin.

Torque the bolts on the ends of the inner shaft Lo
40-55 Ibs. ft.

Insiall the coil spring.

Install the wheel and Lire.

Tabricate the upper ball joint.

Check and, if necessary, adjust the strut, caster,
camber, and toc.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

L

Z

3.

Raise the car and remove the wheel and tire,
Position the fabrieated tool shown in figure 3A-12
under the upper arm for support.

Remove the colter pin from the nut on the lower ball

a
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joint stud, and loosen the nut one or two turns. Do
not remove the nut from the stud at this time.

4. Refer to figure 3A-13. Straighten the cotter pin on
the upper ball joint stud nut, place a box 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.

5. 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.

6. Remove the nut from the lower ball joint stud.

Remove the stabilizer bar and link retaining nut.

8. Remove the strut to lower arm retaining nuts and
bolts.

9. 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 1% 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.

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 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.

4. Torque the ball joint retaining nuts and bolts to 28-45
lbs. ft.

5. 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 3A-11. Position the lower arm on the
underbody and install the retaining bolt, washer, and
nut.

2. Connect the stabilizer bar and link. Torque the nut
to 12-17 lbs. ft. Connect the lower ball joint to the

32

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 Ibs. ft.

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

4. Torque the lower arm retaining bolts to 30-40 lbs. ft.

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

6. Remove the fabricated tool supporting the upper
arm.

7. 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.

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
14 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 MEASUREMENT

2-Door Sedan — Model 62A 6.45 = 1/ inch

4-Door Sedan — Model 54A 6.35 = 4 inch

2-Door Station Wagon — Model 59A

4-Door Station Wagon — Model 71A —
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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 3A-16 and follow the
instructions noted on the illustration to obtain meas-
urement “C”. Distance “C” should measure 4 and
27/64 (= 34 inch).

LOWER CONTROL

ARM PIVOT \b

MEASURE DISTANCE "A"
MEASURE DISTANCE "B"

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

C=4 27/64%3/8" AT CURB LOAD

LOWER
CONTROL

ZERK
FITTING

o]
l————— > el — ()|

Fig. 3A-25—Measurement of Front Suspension Curb
Load Riding Height—(60C-425)

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.

2. Incorrect front wheel alignment.

3. Incorrect front wheel bearing adjustment.
4. Tire sizes not uniform.

5. Wheel out of balance.

6. Out-of-round wheel or brake drum.

7. Unequal brake adjustment.

8. Sagging or broken spring.

9. Overloaded spring or tire.
10. Loose or worn suspension arm bushings.

Squeals, Thumps, or Rattles

1. Incorrect front wheel alignment.

Incorrect front wheel bearing adjustment.
Wheel out of balance.

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

SRS

Sagging or broken spring.

Loose or worn shock absorber.

Loose or worn suspension arm bushings.
Lack of lubrication.

© ® o,

Sag at One Wheel

1. Incorrect tire pressure.
2. Tire sizes not uniform.
3. Sagging or broken spring.
4. Overloaded spring or tire.

Hard or Rough Ride

Incorrect tire pressure.

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

S e

Loose or worn shock absorber.

Shimmy or Wheel Tramp

1. 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.

®©Ne e W

Loose or worn suspension arm bushings.

Side-to-Side Wander

1. Incorrect tire pressure.
Incorrect front wheel alignment.

Overloaded spring or tire.

2
3. Sagging or broken spring.
4
5. Lack of lubrication.

Pull to One Side

1. Incorrect tire pressure.

Incorrect front wheel alignment.
Incorrect front wheel bearing adjustment.
Tire sizes not uniform.

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

Sagging or broken spring.

No @k N

Body Sway or Roll
1. Incorrect tire pressure.
2. Sagging or broken spring.
3. Overloaded spring or tire.
4. Loose or worn shock absorber.

33
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SPECIFICATIONS

Caster
Degrees — Positive

Difference Between Shim Stack
Thickness at Two Bolts Should
Not Exceed

Change of 1/32 Inch in Shim Thickness

at Either Bolt Will Change
Caster Angle

Camber
Degrees — Positive

Maximum Shim Stack Thickness at

Each Bolt

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

Maximum Difference Between Both
Front Wheel Camber Angles

Caster, Camber Adjusting Shim
Thickness (Inches)

Tread
Front

Rear .

Toe-In
Preferred

Minimum
Maximum

Toe-Out on Turns (Angle of Inside
Wheel When Outside Wheel is
Turned 20°)

Turning Radius (Feet) To Centerline
of Tire
Models 59A and 71A

Models 62A and 54A

Front Springs
Type

Deflection Rate (Lbs. Per Inch)

Design Load:
Standard Transmission

Comet Drive
Free Weight — Approx. (Inches)

Identification — Part Number

Front Shock Absorbers — Type

Front Suspension Strut — Measurement

of Adjusted Length

34

00_1/20 il/Zo

1/16 inch

1/2°

00_1/20 il/2°

9/16 inch

1/6°

s (1° preferred)

1/32 and 4

55 inches
5414 inches

3/16 = 1/32 inches

5/32 inches
7/32 inches

o 20%4¢

37.7 feet
39.3 feet

Coil
170 + 7

1210 = 20 lbs.
1280 = 20 lbs.
16.86 inches

.. Stamped on
pigtail

Telescopic, non-

adjustable

1734 inches

TORQUE VALUES

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

Lower Arm Ball Joint Assembly to Spindle

Slotted Nut 35-65
Upper Arm Bolt Joint Assembly to Spindle

Slotted Nut . 35-65
Bumper Assembly—Suspension Compression to

Body Bracket Stud Nut 12-17
Arm and Inner Shaft Assembly—Upper

Suspension to Body Bolt 65-90
Lower Arm Assembly to Underbody Lock Nut 30-40
Lower Arm Strut to Underbody Lock Nut 40-55
Shock Absorber Assembly to Spring Seat Bolt == 12-17
Shock Absorber to Upper Mounting Bracket

Stud Nut = . . . .. 15-25
Brake Assembly to Front Spindle Lock Nut 25-35
Front Stabilizer to Lower Arm Stud Nut 12-17
Front Strut to Lower Arm Bolt . 40-55
Shock Absorber Upper Bracket to Body Nut 8-12
Front Stabilizer to Body Lock Nut 11-16
Upper Arm Shaft to Upper Arm Bolt 40-55
Shaft—Upper Arm Spring Seat to Upper

Arm Lock Nut 13-18
Lower Arm Ball Joint Preload 20-30*

*Inch-Pounds

SPECIAL TOOLS

Tool No. Description

3006-B Remover Press — Ball Joint Front
Spindle

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

3044-B Remover and Replacer — Upper Arm
Bushings (Use with 3068, 3068-C,
3069-H, and an arbor press

3068 or Adapter Bushing Arm —

3068-C Upper Arm

3069-H Support Cup — Bushing Upper and
Lower Arm

5310-B Remover and Replacer — Front Coil
Spring
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3B—STEERING

DESCRIPTION AMD PRIMNCIPLES OF OPERATION

A worm and recirculating ball-type steering gear is
used on all cars. See figure 3B-1. The gear iz mounted
on the left-hand body frame side member and iz acces-
gible for adjustments and lubrication from the engine
compartment

SECTOR SHAFT
ADIJUSTING

STEERING SHAFT BEARING
<t 4 ADJUSTER_LOCK NUT
BALL

| SHIM ’* \
SECTOR / STEERING
GEAR SHAFT

" STEERING SHAFT

UPPER STEERING
SHAFT BEARING

SECTO n/.”",.

SHAFT -
( BALL RETURN
GUIDE CLAMP
SECTOR =~ )¢
SHAFT / BALL RETURM

:ELISHING GUIDES

¥

LOWER STEERING
SHAFT BEARING CUP

BEARING ADJUSTER |

Fig. 3B-1=Recirculating Ball-Type Steering
Gear—{60C-1201)

The steering gear worm, figure 3B-1, is supported at
each end by preloaded ball-type thrust bearings. The
gear rack (hall nut) is connected (o the worm shaft
through ball bearings. Helical grooves in the gear rack
match helical grooves in the worm shaft. The ball bearings
wilhin the grooves form a thread between the rack and
the shaft. As the shaft is turned, the rack moves along on
the balls as it would on an ordinary screw thread,

The sector shaft incorporates an integral gear sector
which meshes with the ball-driven gear rack

The sector shaft rotates in bushings pressed into the
gear housing

Worm bearing preload iz controlled by the steering
shaft bearing adjuster which threads into the housing.
(Gear rack and sector mesh 1= controlled by the adjusting
screw in the housing cover.

PERIODIC MAINTENANCE

To maintain maximum performance, it is recommended
that the following service items be perindically performed
al the mileage intervals indicated:

1. Lubricate the steering linkage and front suspension
with chassis lubricant every 1,000 miles.
2. Every 1,000 miles, lubricate the lower gearshift

seleclor (standard transmission) with chassis lubri-
cant. Also, check lubricant level of steering gear and
add steering gear lubricant a=s required.

At 16,000 mile intervals check and adjust steering
pear preloads and, check front whesl alignment if
unusual tire wear is indicaled.

Fig. 38-2—Stooring Geor Load Check Using Pull
Scale—Typleoal—{50C-1214)

TORQUE WRENCH

TORQUE WRENCH EXTENSION

Fig. 3B-3—5Steering Gear Lood Check Using
Torgus Wrench—(60C-1203)

a5
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e

JUSTING SCREW N

Fig. 3B-4—5teering Geoar Adjustments—(60C-1202)

ON-THE-CAR ADJUSTMENTS

Steering Worm ond Sector Gear Adjustments

There are two methods recommended for measuring
the worm bearing and =ector mesh load, and checking the
centering of the valve spool. One method uses a spring
scale fo measure the pull on the rim of the steering
wheel, See figure 3B-2. The second method uses a stand-
ard poundinch torgue wrench to measure the effort
required to turn the steering shafi. See figure 38-3.

The specifications given in “Adjusting Worm Bearing
Preload and Seclor Mesh” and “Valve Spool Centering
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 torgue wrench
specification:

STEERING GEAR ADJUSTMENT
SPECIFICATIONS
g Torgue
Spring Scale Wrench
Worm Bearing
Preload Az to 34 Ibs. 3-6 Iba.-in.
Worm Bearing
and Mesh Pre-
load (Total) 1-114 lbs. 8-13 Ihs.-in.

The ball nut assembly and the sector gear must be
adjusted properly to maintain 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-
Lype steering gear, and these should be made in the fol-
lowing order to avoid damage or gear failure:

1. Disconnect idler arm rod end and spindle connect-
ing rod end from sector shaft arm (pitman arm)
with Tool 329)-B.

2. Loosen the steering gear housing attaching bolts at
the underbody side rail to relieve possible binding
between the steering column and the worm shaft.

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

4. Partially tighten the steering column bracket screws.

5. Tuorgue the sieering gear housing attaching holts to
25-35 lbs. ft.
G, Loosen the nut which locks the sector adjusting

serew, and turn the adjusting screw counterclockwise.
See figure 3B-4,

Measure the worm bearing preload. Bead the pull
required to keep the wheel moving for at least one
complele lurn, If the lorgue or preload is not within
gpecifications, adjust a=z outlined in the next step.
8. Refer to fipure 3B-4 and looscn the steering shaft
bearing adjuster locknut, and tighten or back off the
bearing adjuster to 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 Lo either stop, Turn
genily against the stop to aveid possible damage to
the hall 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 rofate the worm past its center. No
perceptible backlash is permissible at 307 on either
side of eenter. When making this adjustment, the
sector shaft adjusting screw should always be turned
in the same direction to 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 backlash adjustment.

13. Torgue the steering column bracket bolts to 10-15
Ih=. ft.

14. Connect the idler arm rod end and spindle rod end

le the seelor shafl arm (pitman arm) and torgue the

retaining nuts to 25-35 Ihs, It. Install cotter pins.

Steering Wheel Spoke Position Adjustment

When the steering gear 18 on lhe 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 shafl 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 “Toe-In and Steering Wheel Adjustments’ in “Section
3A — Front Suspension”,

STEERING WHEEL
Replacement

1. Refer to figure 3B-5. Remove the hom ring
button) assemhly and related parts.

2. Remove the nut from the end of the steering shaft.
HRemove the steering wheel from the shaft with Toaol
3600-AA or 3826, See fipure 3B-6.

[or
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SFRING

| INDEX PLATE HORMN BUTTOMN
-“Nx/_ e
% I
‘G‘ PAD |
CONTACT

FLATE

““"EW CAF SCREWE=!
§ TG
o L
t‘..(.‘lt-HA{.I-"":" _
V. E-":?I by
, INDICATOR CAM
; SPRING
BEARING

EMBLEM SLEEYE
RETAINER . ~

CONTACT PLATE =&
INDEX PLATE—agr o /

SFRING—=#-
HORN BUTTOMN-
ECREW—sv" WITH RING

Fig. 3B-5—5reering Wheel, Horn, ond Reloted Parts—(60C-1213)

3. With the front wheels straight forward, position the
sleering wheel on the steering shaft so that the align-
ment marks on the steering wheel and stecring shaft

Fig. 3B-6—5teering Whoeal Removal—(60C-1204)

5. Install the hom ring (or button)

related parts.

assembly  and

STEERING GEAR
Remeoval

For hoisting and jacking instructions, refer to “13G —
Body-Frame".

1. Raise the fronl of the car and install safety stands.

Remove the drag link end and idler arm end from

the sector shaft with Toaol 3280-B, Remove the sector

coineide, ghaft arm retaining nut und remove the arm from the
4, Install the steering wheel nut on the shaft and sector shaft. See figure 3B 8,
torque it to 25-35 lhe. (L Stuke the nut. 2. Remove the steering gear houging attaching bolts at
SHIFT LEVER JI""'_"'—'Pwll..IT
SOCKET ASS'Y e SPRIHG
BRACKET ASS ?..L_/f b ﬁ( ausil:EJEgE

GROMMET TUBE ASS'Y

BEARING

SECTOR SHAFT———— = CUNE

BEARING ——=*} 3

?g’ "I {L U
PLUG'——"‘
BALL

MUT

SECTOR SHAFT A'EM——':-

e R [T

BOLT yut SEAL :
WASHER INSULATOR ¢ _.h}--—-sruu
- 1
HCODUE‘E’;G ?ﬂ;ﬂg%?ll“(; Q CLAMP AS5Y. \ﬁ“{\::TSHER
GASKET—=" 2/ /
O v STEERING SHAFT . o=
- \ s BEéE’F‘NG = NUT

wae—SCREW AND WASHER

BEARING COMNE
BElRtNG Cup

BEAHIHG—*’S
QIL SEA| —r BC:LT
~a LOCKWASHER

e LOCKW ASHER

FLAMGE BOLT

NUT
= Tvesd '\ FLANGE ASS'Y
-‘, SPRING WASHER

ADIUSTER

WDRM BALLS
EALI. RETURN GUIDE
GUIDE CLAMP

Fig. 3B-7—Steering Gear ond Reloted Parts—(60C-1215)
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Fig. 3B-B=5ector Shaft Arm Removal—(60C-1205)

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

3. Pull the rubber seal up on the steering column, fold
the floor mat aside, and move the dash panel insuls-
Livn out of the way

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

5. Discomnect the horn and turm indicator wires under
the instrument panel, Also, on a car with a Comet
Drive transmission, disconmect the neutral switch
wires.

6. Remave tha horn ring (or button) and spring. Re

move Lhe sleering wheel retaining nut and the steer-

ing wheel. Refer to figures 3B-0 and 3B-6.

Remove the upper bearing sleeve and spring. Re-

move the turm indicator lever.

8. Hemove the sieering column clamp to instrument
panel bolts and remove the clamp (upper and lower
halves) and the insulator.

9, Slide the steering column tube assembly from the
steering gear shaft, guiding the shift leveris) up
through the rubber seal at the dash panel.

1. Remove the stesring gear and shaft assembly out

the front through the engine compartment.

Disassembly

1. Rolate the steering shaft 2-5/16 turns from eithor
stop.

2. After removing the sector adjusting screw locknut
and the housing cover bolts, remove the sector shaft
and the cover. Remove the cover from the shalt by
turning the screw clockwise. Keep the shim with the
SCTewW.

3. Loosen the adjuster nut, and remove the adjuster
assembly and the upper steering shaft bearing.

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

Digassemble the ball nut only if there is indication
of binding or tightness,

5. Itemove the ball return guide clamp and the ball
return puides from the ball nut. Keep the ball nui
clamp-side up until ready to remove the balls.

6. Turn the ball nut over, and rolate the worm shaft
from side to side until all 60 balls have dropped out
of the nut into a clean pan. With the balls removed,
the hall nut will slide off the worm,

7. Remove bearing cup, seals, or bushings only if pre-
liminary ingpection shows damage. Install the steer-
ing gear housing in a vise and remove the lower
bearing cup with Tools 7600-E and 3552-H, See
fipure 3B-9. Discard the upper bearing cup and the
adjuster as a unit if the upper bearing is defective,
Replace the bearing and adjuster with new parts.

8. Press out both sector shaft bushings from the hous-
ing with Tool 3576-AA, See figure 3B-10.

Cleaning and Inspection

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

TOOL 7400.E
WITH JAWS
3552-H

Fig. 3B-9—Stesring Shoft Lower Bearing Cup
Removal—(60C-1204)
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PRESS RAM——=R

TOOL 3576-AA

STEERING
GEAR HOUSING

Fig. 3B-10—Sector Shoft Bushing Remowval—{60C-1207)

and the cups for wear ur irregular surfaces. Check the
housing for cracks, and the bushings lor =coring, pitting,
or other wear,

Assembly

1. I the sector shaft bushings have been removed,
press nmew bushings inlw the housing with Tool
35076-AA a= shown in figure 3B-11,

2. If the steering shaft upper and/or lower bearing cup
has been removed, press a new bearing cup into the
housing with Tool 3576-E. See figure 3B-12.

3. Press a new steering shaft upper bearing cup into
the bearing adjuster. See figure 3B-11.

4. Slide the ball nut over the worm, keeping the posi-

tion of the two parts related as shown in figures
3B-14 and 3B-15,

i. 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 suitable container. This is the
number of balls required to fll one eireuit

G. Work as many of these balls as possible into the
guide holes of one circuit while alternately turning
the worm in opposite directions, Work the balls into
the circuit with a blunt punch or screwdriver while

FRESS RAM

STEERING GEAR
HOUSING

Fig. 3B-11—Sector Shoft Bushing Installotion—{60C-1208)

turning the worm. See figure 3B-15. It may be neces-
sary to work the worm back and forth as well as up
and down to close up the spaces between the balls, Fill

Fig. 38-12—5teering Shaft Lower Bearing
Cup Installation—(&0C-1209)

ig
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TO0L 35376.E

BEARING
ADJUSTER

Fig. 3B-13—5teering Shafi Upper Bearing
Cup Installation—{&0C-1210)

the circuit from the bottom of one guide hole to the
bottom of the other hole.
Coat the groove of one hall of a return guide with
clean chassis grease, and place the remaining balls
in the guide. See figure 3B-16. Add the other half of
the guide and, while holding the two halves together,
push the guide into the guide holes in the hall nut.
If the guide cannot be pushed all the way down
easily, tap it lightly into place.
8. Fill the second ball cireuit in the same manner, then
attach the guide clamp with the lockwasher and re-

LOWER CIRCUIT

UPPER CIRCWLIT

BALL NUT

WORM

NARROW EMND OF TOOTH

Fig. 3B-15—Filling Ball Circuit—Typical—(60C-1218)

taining screw. Check the ball nut to see that il
rotates freely,

9. Coat the threads of the steering shaft bearing ad-
juster, the housing cover bolts, and the sector adjust-
ing screw with a suitable ocil-resistant sealing com-
pound. Do not apply sealer to female threads, and
especially avoid getting any scaler on the steering
shaft bearings.

10. Coat the bearings, bushings, and gear teeth with

light engine oil.
11. Clamp the housing in a vise, with the sector shaft

\ "8 \arrOW END

SN o
Wil

BALL NUT

BALL RETURN

GUIDE

Fig. 3B-14—Relation of Ball Nut to Werm—Typical—{60C-1220)

40

Fig. 3B-16—Ball Guide Filled—Typical—{60C-2017)
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14

15,

axizs horizontal, and position Lhe steering shaft lower
bearing in ils cup.

Position the steering shaft and ball nut assomblies
in the housing.

Position the upper steoring shafll bearing on the top
of the worm, and install the steering shafl bearing
adjuster and the adjuster lock nut. Leave the ad-
juster nut and lock nut looss,

After installing the steering wheel nut on the steer-
ing shafi, adjust the worm bearing preload as out-
lined in “Steering Worm und Sector Gear Adjust-
ments" in this seclion of the manual. New steering
gears are [actory adjusted.

Fosition the sector adjusting screw and adjuster
shim, and check the end elearance which should not
exceed (002 inch between the serew head and the
end of the sector shaft. If clearance s greater than
0.002 inch, replace the shim. See figure 3B-17.

16

17

18,

19,

21.

Fig. 3B-17—Adjusting the S¢rew Clearance in Sector
Shaft—Typicol—{60C-1218)

Start the seclor shaft pilot into the housing cover and
then, using a screwdriver through the hole in the
cover, turn the adjusting serew counterclockwise to
pull the pilot into the cover,

Instzll 3 new gasket on the housing cover.

Rotate the sleering shaft until the ball nut teeth
are in position to mesh with the sector gear, tilting
the housing &0 that the ball not will tip loward the
housing cover opening.

Push the housing cover and sector shaft assemblies
into place, and install the 2 {op housing cover bolts.
The third bolt should be installed after lubricant
i put into the gear houaing, Do not tighten the cover
bolts until it is certain that there is some lash be-
tween ball nut and sector gear teeth. Torgue the
cover bolts to 12-20 I|bs, ft.

After loosely installing the sector shaft adjusting
serew locknut, adjust the sector shaft mesh (back-
lash) a= outlined in “Sieering Worm and Sector Gear
Adjustments” in this section of the manual.
lemove the steering wheel nut.

Installation

1.

10.

11.

12.

Pusition the steering gear and shaft assembly through
the engine compartment, resting the gear sssembly
on the underbody side rail,

Slide the steering column tube assembly over the
stecring shafl, guiding the shifting arms through
the rubber seal at the dash panel.

Position the steering column assembly and retaining
clamp and insulator, and logsely install the retain-
ing bolts and nuts.

Position the upper bearing sleeve and spring, and
position the steering wheel. Install the retaining
nut and torque it to 25-35 lbs fl. Stake the rotain-
ing nut. Install the turn indicator lever.

Install the spring, and heorn ring (or button), then
align the steering wheel to the center point,

Tnstall the steering gear retaining bolts al the under-
body. Torgue the bolts to 25-35 Ths. fi.

Position the sector shaft arm on the steering shalt,
aligning the musier splines, and torque the retaining
mut to 85-110 Ibs, ft. Install idler arm and drag link.
Tomue the mounting nuts to 25-35 lbs. ft. Install
cotter pin.

Lower the car from the mafoty stands, Connect the
hormn, turn indicator wires, and (on curs with a
Comel Drive transmission ) the neutral switch wires.
Connect the transmission shift rodis). Position the
stecring column cover plates and gasket on the dash
panal and install the retaining screws.

Position the dash panel insulstion just above the
steering column. Position the floor mat and pull the
rubber =cal down o the floor pan

Tighten the instrument panel clamp belts to 10-15
Ihs. ft.

If necessary, correcl the adjustment of the shift
lever(s) and the neutral switch. Refer to “Section
T — Transmission,"

STEERING COLUMN UPPER BEARING REPLACEMENT

L

Disconnect the horn wire and the turmn indicator wires
below the instrument panel, and slide off the plastic
insulator. Remove the horn ring (or button) and
spring. Refer to figure 3B-5.

After removing the retaining nut, remove the steering
wheel with Tool 3600-AA. Refer to figure AB-6, Un-
screw the turn indieator lever,

Remove the turn indieator switch serews, and pull
the switch to one side,

Refer to figure 3B-7. Remove the steering column
tube flange retainer nuts allowing the bolts to drop
into the gear shift lever socket assembly.

tube flange, the sleeve, and the turn indicator wiring
assembly from the steering column tube,
Remove the steering column tube flange from the
turn indicator swilch and wiring assembly.

Remove the steering eolumn 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 3B-18, 3B-19, and 3B-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 3A—Front
Suspension.” After toe-in is checked and adjusted,
torque the old sleeve clamp bolts to 10-15 Ibs. ft. Add
four pounds torque if new bolts are used.

Spindle Sleeve Replacement

A spindle sleeve should be replaced if it becomes worn
or damaged. Do not attempt to straighten the sleeve if
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it is bent, or chase the threaded portion if damaged.
Refer to figures 3B-19 and 3B-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 3A — Front Suspension.”

6. After adjustments are checked and completed, 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 3B-19 and
3B-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 3A — Front
Suspension.”

Steering ldler 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
damaged. Do not attempt to straighten a bent idler arm
bracket. Refer to figures 3B-18, 3B-19, and 3B-20.

1. Disconnect the spindle rod, and the steering arm to
idler arm rod from the idler arm with Tool 3290-B.

2. After removing the idler arm retaining nut and spe-
cial washer, remove the idler arm and bushing.
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. 3B-19—5pindle Connecting Rod and Linkoge—{&0C-1211)

Place the new idler arm and bushing assembly into
position.

With the idler arm pointed straight forward, install
the specisl washer and torque the retaining nut to
25-35 lbs, ft. Install a cotler pin in the nul.

& Connect the spindle rod, and the steering arm to idler

arm rod, then lorgue the mounting nuts 25-35 lbs. ft.
Install cotter pinsg in the nuts,

Check and, if necessary, adjust toe-in, Refer to
“Front Wheel Alignment” in “Section 3A — Front
Suspension,”

STEERING
ARM-TO IDLERR
ARM ROD
r

Fig. 3B-20—Stesring ldler Arm ond Linkoge—{60C-1212)

TROUEBLE DIAGMNOSIS

Troubles which occur in the front suspension svstem,
steering svetem, and in wheels and tires have quite similar
symptoms. Pinpointing their cause and remedy may thus
involve careful examination of these svstems as well as a
complete check of wheel and tire conditions.

To aid the mechanic in this respect, a general trouble
shooting puide follows. In those cases where the type of
trouble iz peculiar to one of the svstems or to wheels and
tirgs, applicable trouble shooting information is presentoed
in supplementary trouble shooting guides located in the
section to which they apply.

TROUBLE SHOOTING GUIDE

Jerky 5teering

[

Incorrect front wheel alignment.

Incorrect front wheel bearing adjustment.
Wheel out of balance.

Looze linkage connections.

Incorrect steering gear adjustment.

oS L R

&

Binding front suspension ball joints.

Loose Steering

Incorrect front wheel bearing adjustment,
Improper steering gear adjustment.

R

Worn or damaged upper and lower ball joints.

Loose steering linkage connections.

oo

Loose steering gear mountings.

Hard Steering

Incorrect tire pressure.

Tncorrect front wheel alignment.

Tire size not uniform.

Incorrect steering gear adjustment,

Binding or damaged front suspension ball joints.
Lack of lubrication.

Damaged steering gear or linkage.

Steering linkage binding.

R - R R

Hard Turning When Stationary

Incorrect tire pressure.

Tire size not uniform.

Incorrect steering gear adjustment.

Binding or damaged {ront suspension ball joints.
Lack of lubrication.

Damaged steering gear or linkage.

S R

o
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Rattles or Chuckle Noise

Loose steering linkage connections.
Loose steering gear mountings.

1
2
3. Improper steering gear adjustments.
4. Lack of lubrication.

5

Loose front wheel bearings.

Shimmy or Wheel Vibration

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.

© o N e U L D

Worn idler arm bushing.

=
@

Ball joints worn or damaged.

Pull to One Side

Incorrect tire pressure.
Incorrect front wheel alignment.

Tire size not uniform.

e o=

Steering linkage interference or binding.
Brake system malfunction (dragging brake).
Incorrect steering gear adjustment.
Incorrect front wheel bearing adjustment.

Bent spindle arm.

N

Sagging or broken spring.

Side to Side Wander

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.

1 I A R

Sagging or broken spring.

Poor Returnability

Ll

o o

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.

Steering shaft binding due to misalignment.

Body Sway or Roll

1.

S N

Incorrect tire pressure.

Incorrect front wheel bearing adjustment.
Loose steering gear mountings.
Incorrect steering gear adjustment.
Sagging or broken spring.

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 Non-Perceptible

Torque Pull
Wrench Scale
Worm Bearing Pre-Load
(Pull to keep steering
wheel moving) 3-6 lbs. in. 3%-%4 lbs.
Total Pre-Load —
Mesh Load plus Worm
Bearing Pre-Load (Pull
to rotate worm past
center high spot) 8-13 lbs. 8-13 1bs. in.

Backlash permissible at 30° on

either side of straight-ahead
steering position

Non-Perceptible

Ball Socket Plug Adjustment

Tighten fully;
back off 115
turns
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TORQUE VALUES

NOTE: All specifications are given in pounds-foot unless

otherwise specified.

Sector Arm and Idler to Cross Link
Slotted Nut

Spindle Connecting Rod and End Assembly
to Idler and Sector Arms Slotted Nut

Spindle Connecting Rod and End Assembly
to Spindle Arm Slofted Nut

Spindle Connecting Rod Clamp to
Adjusting Sleeve Lock Nut

Idler Arm Mounting Bracket to Underbody
Assembly Lock Nut

Idler Arm Assembly to Idler Arm
Mounting Bracket Bolt

Steering Wheel to Steering Gear Assembly Nut

Cover Assembly to Steering Gear Housing
Assembly Bolt

Sector Arm to Sector Shaft Assembly Nut
Steering Gear to Underbody Assemblies Bolt

Steering Column Bracket to Instrument
Panel Nut

46

25-35

25-35

25-35

10-15

20-25

45-60
25-35

12-20
85-110
25-35

10-15

SPECIAL TOOLS

TOOL NO. DESCRIPTION

3290-B Remover — Ball Stud Connections

3552-H Remover — Cup — Worm — Thrust
Bearing (Use with 7600E)

3576-AA Remover and Replacer — Sector Shaft
Bushings

3576-E Installer — Worm Bearing Cup — Upper
and Lower

3590-E Remover — Sector Shaft Arm (Pitman
Arm) — Reworked

3600-AA | Remover — Steering Wheel

or 3826

3600-F Pull Scale — Steering Wheel




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

” 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 nuts, the “U” bolts, and the
spring plate.

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. Toraue 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 upper bushing and washer 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 14 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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N

LUGGAGE 2
COMPARTMENT AT Fig. 4-3—Rear Shock Absorber Access Cover,
FLOOE anEl_ Hodlh S59A and ?Il—lﬂi-!ﬂ:!]
from the shock absorber studs. Replace damaged
parts.
Installation
1. Install a washer and bushing on the respective shock
absorber studs,

Fig. 4-2—Roor Shock Absarber Access Cover, 9

Models 54A and 62 {60C.802) Connect the upper stud to the bracket and install the

bushing, washer, and nut on the stud. Torque the

" nut to 15-250 pounds-foot. Tnstall the access cover.
3. TInstall the lower stud in the spring plate, then install

1. Refer to figure 4-2 or 4.3 and remove the shock Lthe bushing, washer, and nut on the stud, Be sure the
absorber sccess cover. Hemove the upper mounting spring clip plate is free of burrs at the shock absorber
nut, washer and bushing. stud bore. Tighten the nut 15-25 pounds-foot,

2. Raise the vehicle and place support stands under the 4. Remove the support stands and lower the vehicle to
rear axle, Disconnect the shock absorber from the the fAoor.
spring plate.

4., Compress the shock absorber and remove it from the DRIVE SHAFT AND UNIVERSAL JOINTS
car. lemove the remaining bushings and washers The transmission drive is transmitled to the rear axle

LOCK'WASHER

SNAP RING

BEARING SMAP RING

PACKING BEARING

PACKING

COMPANION
FLAMNGE ASSEMBLY

\ = T SPIDER
ﬁ 1 \ : \
“H“q,.h_h SPIDER _,,—/
"'--__.'_'
SLIF ==
YOKE

Fig. 4-4—Drive Shaft and Universal Joint Assembly—{&0C-B0S5)
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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 Munge of the drive pinion shaft,
The fronl universal joint and the transmission vutput
shaft are splined. This allows enough drive line movement
to compensate for any rotation of the rear axle assembly
during acceleration or decelerntion. A typical drive shafi
assembly iz shown in figure 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 16,000 miles or oftener as conditions
require.

Removal

All drive shaflts are bulanced. Therefore, if the car is to
be undercoated, cover the drive shaft to prevent under-
coating material gotting on the shaft or “U" joints.

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

1. Reler lo figure 4-4. Discormect the rear “U" joint
from the drive pinion flange. Pull lhe drive shaft
loward the rear of the car until the front “U"™ joint
voke elears the transmission extension housing and
output shaft. Install the extension housing seal driver,
Tool T857-G, in the seal to prevent lransmission
lubricant leakage. Mark the needle hearing cups,
spider bearing journals, and universal joint yokes
so the parts may he later identified and replaced in
their original position if their condition proves satis-
factary,

2. Remove lhe snap rings which retain the bearings
in the yoke and drive shaft,

3. Select a socket slightly smaller in its outside diame-
ter than the “U™ joint bearings, Select another socket
slightly larger in its inside diameter than the bearing
vutzide diameter,

4. Place the “U" joint in a vise or under a press. See
figure 4-5.

5. Place the sockets at opposile bearings so that the
smaller sockel becomes a bearing driver and the
larger socket becomes a bearing receiver, when the
vise jaws comn together,

6. Close the vise jaws until both bearings are free of the

yoke. Remove the bearings from the spider,
Turn the spider 14 turn and use the same procedure
o press the bearings out of the shaft.

Claaning 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 baarings are rusted, burned or show lack
of lubrication; replace all parts, In case of damage to the
drive shaft, replace the entire drive shaft assembly, which

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

installation

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,

Press one new bearing part way into the voke

Install the yoke on the spider and press the second

yoke bearing into place. Press the first bearing all

the way in. Imstall the snap rings. Sirike the univer-
sal joints with a fiber mallel to be sure that all lock
rings are in place and tight against the yoke surfnees,

Use the same procedure to remove and replace the

rear “U" joint spider and bearings,

8. Check the joints for [reedom of movement, Tf a hind
is present {ap the ears of the drive shafl sharply to
relieve the bind. Do not install the drive shaft unless
the universul joints are free of hind.

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

10, On a manual-shift transmission, lubricule the voke
apline 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 i= sealed so thal the (ransmission fluid does
not “wash” away the spline lubricant. Install the voke
on the transmission output shaft,

o

=1

RECEIVER

SOCKET
REMOVER
SOCKET

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

11. Install the “1I" holts and nuts which attach the “U™
joint to the drive pinion lange. Tighten the “T" bolts
evenly to prevent a binding condition in the “U”
joint bearings.

REAR AXLE

The rear axle assembly i= an integral-type housing
hypoid design with the centerline of the pinion set 1.5
inches below the eenterline of the 6.75 inch diameter ring
gear. See figure 4-6.

The full floating axle shafts are retained in the housing
by ball bearings and a bearing retainer at the axle housing
outer ends.

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

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

A cover an the rear of the differential housing provides
access for inspeclion and the removal and installation of
the differentinl assembly and drive pinion.

A metal tag, stamped with the gear ratio plus the num-
ber of testh on the ring gear and pinion, is secured to the
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differential housing by one of the cover bolts.

A lubricant drain plug is not provided, therefore, a
syphon must be inserted through the housing filler plug
whenever lnbricant is drained.

Periedic Maintenance

The lubricant level should be checked every 2,000 miles.
The lubricani should be visible at the lower edge of the
filler plug hole. It is unnecessary to periodically drain the
axle lubricant. The factory 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 vehicle, the following services, except item 5, should
performed every 24,000 miles;

Check rear axle “TI" bolt torque.

Check shock absorber mountings and bushings.
Check rear spring bushings.

Replace spring leaf liners (inserts).

Lubricate drive shafl slip yoke (automatic transmis-
gion modelz). This operation should be performed
at 16,000-mile intervals.

PRSI,

Drive Pinion Oil Secl 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 shaft from the drive pinion
flange.
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3. Mark the pinion shaft nut, the end of the pinion
shafl, and pinion Nange splines for realiznment pur-
pOSES,

4. Hold the flange with tool 4551-K shown in figure 4-7.
Remowve the pinion shaft nut and the fat washer.

TOOL 4B51-K

Fig. 4-7—Drive Pinion Shoft Mut Remeoval—(60C-5213)

3. Remove the pinion flange with tool 4851-A and
4221-AL as shown in figure 4-8.

6. Remove the pinion nil seal,

7. Clean the oil seal seat. The seal lubricant-return pas-
sage must be clear.

TOOL 4B51.K

Fig. 4-8—Drive Pinion Flange Removal—{60C-5214)

8. Coat the cuter edge of the new seal with oil-resistant
sealer, and install the seal, using tool 4676-C shown
in figure 4-9.

TOOL 4476.G

Fig. 4-9—Drive Pinion Flange Seal Installation—(60C-521%)

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

10. Install the flat washer and the pinion shaft nut.

slowly lighten the nut until the marks are aligned.

Alignment of the index marks on the pinion flange,

pinion shaft and pinion shaft nut during assembly

must be adhered to for maintenance of the original

bearing preload limits,

Connect the drive shaft to the flange.

Fill the axle to specified level with new lubricant.

Refer to Section 14 — Lubrication.

Rear Axle Shaft, Wheal Beoring and
Oil Seal Removal

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

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

3. Working through the hole provided in the axle shaft
flange, remove the nuts that secure the wheel bear-
ing retainer. Remove the axle shaft assembly from
the axle housing with Tools B-160 and 4235-1D. See
figure 4-10. Use care to prevent damage lo the axle
shaft seal. The brake carrier plaie must not be dis-
lodged. Install one nut to hold the plate in place after
the axle shaft iz removed.

Rear Axle Shaoft, Wheel Bearing and
Oil Ssal Inspection
1. Check the bearing for smooth, free rotation. Check
for indications of seal leakage.
2. Check the axle shaft splines for burrs, wear or dam-
age,

11.
12,
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TOOL B.1&0 -

TOC 117 5-AE

Fig. 4-10—Rear Axle Shaft Removal—{40C-5207)

3. Inspect the machined surface of the axle shaft and

axle housing for rough spots or other irregularities

which would affect the sealing action of tha nil seal.

Carcfully remove any burrs or rough spots.

Replace any parts worn or damaged bewond repair.

5. If the resr wheel bearing i= to be replaced, loosen the
inner retainer. The retainer will become loose on the
shaft if 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 Toaol
1225-C shown in figure 4-11.

Fy

TOOL 1225.C

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

7. If the axle shaft ail seal is to be replaced, remove
the scal with Tool 1175-AE as shown in figure 4-12.

Rear Axle Shoaft, Wheel Bearing and
0il Seal Insrallation
1. Coat the outside edges of the new seal with oil resist-
ant sealing compound. Install a new seal in the axle
housing with Tool 1177-B. Make certain the seal is
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Fig. 4-12—Axle Shaft Seal Removal-{60C-5203)

against the shoulder, with the sealing lips poinied
toward the differential assembly. See figure 4-13.

TOOL N77.-8

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

2. Install the outer axle bearing retainer on the axle
ghaft, Using Tool 1225-B, press a new rear wheel
bearing onto the axle shaft. The bearing should seat
firmly against the shoulder on the shaft. See fipure
4-14.

3. Press the bearing inner retainer onto the shaft with
Teol 1225-B until the retainer seats firmly against
the bearing. Do not attempt to press the bearing and
inner retainer on at the same time.

4. Place a new gasket on the brake carrier plate, then
slide the axle shaft into the housing. Use care to pre-
vent damage to the axle shalt oil seal. Start the axle
splines into the side gear and push the shaft inward
until the bearing bottoms in the housing.

5. Install the bearing retainer and mounling nuts

Torque the nuts to 30-35 lbs, ft. Install the brake
drum.
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Fig. 4-14—Rear Wheal Bearing Installation—{60C-5205)

6. Install the wheel and tire assembly on the drum and
torque the nuts to 55-85 lbs. ft. Adjust the brakes.

7. Check rear axle lubricant level,

Rear Axle Housing Removal

1. Haise the car and support it on the underbody. Refer
to “Bection 13 — Body" in this manual

2. Loocsen the carrier rear cover and drain the lubricant
if rear axle assembly is to be overhauled. Discard
the old lubricant.

Disconnect the drive shaft at the drive pinion flange.
Disconnect the shock absorbers at the axle housing.
Remove both axle shafts.

Remove the hydraulic brake “T" connection from the
axle housing. Do not open the hydraulic brake system
line. Remove the hydraulic brake line from its retain-
ing clip on the axle housing,

7. 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 hydraulic brake lines and the parking brake
cables which are still attached to the brake carrier
plates.

8. Support the rear axle housing on a jack, and then
remove the spring clip nuts. Remove the spring elip
plates and “TU" holts,

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

10. If the old drive pinion and differential caze assem-
blies are to be installed in a new housing, refer to
“Differential Carrier Assembly and Drive Pinion” in
this section of the manual for removal and installa-
tion procedures,

9y En g So

Rear Axle Housing Installation

1. Raisze the axle housing into posilion so that the “T7™
bolts and spring clip plates can be installed. Torque
the spring clip nuts to 13-20 lb=. 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 ecarrier plates.

d. Install the axle shafts, brake drums and wheels,

4. Attach the hydraulic brake line “T" fitting to the

axle housing, and secure the hydraulic brake line in

its retainer on the axle housing.

Raise the axle housing and connect the shock ab-

sorbers.

Connect the drive shaft at the drive pinion shaft.

Clean the gasket mounting surfaces of the inspection

cover and axle housing, Apply sealer (Permatex

No. 2) to both sides of the gasket. Daub the cover

mounting bolt threads with sealer ( Permatex No. 4,

Install the inspection cover and torque the mounting

bolts to 25 lbs. ft. Fill the axle with the proper grade

and amount of lubricant. Refer to “Seclion 14 —

Lubrication” in this manual.

oL

=

Differential Carrier Assembly and Drive Pinion
Removal and Installation

A rear axle should not be dizsassembled until a thorough
diagnosis is made of the trouble and syvmploms observed
during the operation of the car. Hefer to “Rear Suspension
— Trouble Shooting.”

Dirive pinion bearing cup or drive pinion adjusting shim
replacement will require the removal of the rear axle
assemnbly to 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, sn
that the rear axle drops down as far as the springs
and shock absorbers permit. Refer to “Section 13 —
Body" in this manual

2. Loosen the cover from the carrier casting rear face

and drain the lubricant. Remove the cover.

Remove both rear wheels.

Back-off the rear brake shoe adjustments, and then

remove the brake drums.

5. Working through the hole provided in the axle shaft
flange, remove the nuts thatl altach the wheel bearing
retainers to the axle housing. Remove the axle shaft
aszemblies from the axle housing with Tools B-160
and 4235-D. See figure 4-10, Use eare to prevent dam-
age to the axle shaft seals. The brake earricr plate
must not be dislodged. Install one nut to hold the
plate in place alter the axle shaft is removed.

6. Tlisconnect the drive shaft at the drive pinion flanga,

o

Inspection of Differential and Drive Pinion
Assemblies Before Removal

The differential case assembly and the drive pinion
should be inspected before they are removed from the
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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 from 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 indieate defective bearings or chipped gears. Check
the gear teeth for scoring or signs of abnormal wear.

TOOL 4201-C

Fig. 4-15—Drive Gear Backlash Check—(40C-5208)

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

Set up a dial indicator, Tool 4201-C, and check the
backlash at several points around the drive gear. Backlash
ghould be between (003 and 0.0008 inch. See figure 4-15.

If no obvious defect is noted, check the gear tooth
contact. Paint the gear teeth with suitable gear marking
compound, such as a paste made with dry red lead and
oil. A mixture that is too wet will run and smear. Too dry
a mixture cannot be pressed out from between the teeth.
Wrap a cloth around the drive pinion flange to act as a
brake. Rotate the drive gear back and forth (use a box
wrench on the drive gear attaching bolts for a lever)
until a clear tooth contact pattern is obtained.

Refer to figure 4-32, Certain types of gear tooth con-
tact putterns on the drive gear indicate incorrect adjust-
ment, Noise caused by incorrect adjustment can often be
corrected by readjusting the gears. Typical patterns and
the necessary corrections are explained in the assembly
procedures, under “Gear Tooth Contact Pattern Check.”

TOOL 4201.C

Fig. 4-16—Drive Gear Runoul Check—{40C-5215)
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Make a note of the amount of shim correction that may be
requlired.

Gear tooth runout can sometimes be detected by an
crratic pattern on the teeth. However, a dial indicator,
Tool 4201-C, should be used o measure the runout of
the back face of the drive gear, as shown in figure 4-16,
This runout should not exceed 0.002 inch,

Loosen the differential bearing cap bolts, and torgque
them to & lbz. ft. Remove the adjusting nut locks. Care-
fully loosen one of the adjusting nuts to determine if any
differential bearing preload remains. If bearing preload is
lost, the bearings can be reused if inspeclion reveals that
they are not pitted or damaged.

DIFFERENTIAL CASE AND DRIVE PINION
REMOVAL AND DISASSEMBLY

1. Figure 4-17 iz presented for reference during dis-
assembly and assembly procedures. Remove the dif-
ferential bearing adjusting nut locks,

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

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

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

G. If the differential bearings are to be removed, refer
to figure 4-20, then remove the bearings with Tools
4851-A and 4221-AL.

6. Remove the bolts that attach the drive gear to the
differentisl case. Press the drive gear from the case
or tap it off with a soft-faced hammer.

7. With a drift, drive out the differential pinion shaft
retainer. See figure 4-21.

B. Drive out the differential pinion shaft with a drift.
Remaove the gears and thrust washers. See figure 4-17.

8. Hold the drive pinion flange and remove the pinion
nut. Remove the flat washer. Refer lo figure 4-7.

10. Remove the pinion flange. Refer to figure 4-8,

11, With a soft-faced hammer, drive the pinion out of
the front bearing cone and remove it through the rear
of the ecarrier casting.

12, Refer to “Inspection After Removal and Assembly”
which follows. Perform inspection operations noted
under “Bearing Cups,” and “Cone and Roller Assem-
blies.” If inspection of drive pinion gear bearings in-
dicates damage to the extent that respective cup
and cone assemblies must be replaced, it will be
necessary to remove the axle housing assembly. Refer
lo “Rear Axle Housing” in this section of the manual
and perform the necessary “Removal” operations,

13. Install the housing assembly in an arbor press.

14. With the use of Tools 4615-G and 4625-L press the
cups out of the differential housing in the manner
gshown in figures 4-22 and 4-23.

15. Make certain that the pinion cup bore in the differ-
ential housing is clean and free of damage.
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Fig. 4-19—Differential Cass Removal—(&0C-5209)

16. Place the differential housing in an arbor press,
Press the new rear pinion hearing cup into the hous-
ing with Tool 4625-HR. Replace the front cup with
Tool 4615-HF, See figures 4-22 and 4-23, Pinion
bearing cups must be solidly seated. Check the in-
stallation by attempting to insert a 0.0015-inch feeler
gauge bhetween the cups and the bottom of their
respective bore.

17. Remove the pinion rear bearing cone with Tool
4825.F, See figure 4-24. Remove the pinion shim.

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

Inspection After Removal and Disassembly

Thoroughly clean all parts. Always use new solvent
when cleaning bearings. Oil the bearings immediately to
prevent rusting, Inspect the partz for any major defects
Clean the inside of the housing before rebuilding and
installing the parts, Inspect individual parts as outlined
below, °
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TOOL 4851-A

TOOL 4221-AL

Fig. 4-20—Diferential Bearing Remeoval—{&60C-5210)

Fig. #4-21—=Differential Pinion Shaft Retainer
Removal—(60C-5212)

GEARS

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

Examine the teeth and thrust surfaces of the differeniial
gears, Wear on the hub of a differential side gear ecan
cause a “chucking” noise known as “chuckle” when the
car is driven at low speeds. Wear of splines, thrust sur-
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f—— TO 0L 4625-HR
REFLACER

456235-HR
REPLACER

Fig. 4-22—Fron! Pinion Beoring Cup Remowval, or Rear
Pinion Bearing Cup Installation—{&60C-5214)

faces, or thrust washers can contribule to oxcessive 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 attempiing to insert a 0,0015-inch feeler between
these cups and the bottoms of their bores.

TOOL 4&15.HF

4625-|
Il removER

4515-HF
REFPLACER

Fig. 423—Rear Pinion Bearing Cup Remeval, ar Fron!
Finion Baaring Cup Installation—(60C-5215)

Fig. 4-2&8—Pinion Rear Bearing Cons Removal—(60C-5217)

COMNE AND ROLLER ASSEMBLIES

When operated in the cups, bearing rollers must turn
without roughness. Examine the roller ends for wear. Step-
wedr on the roller ends indicates the besrings 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-
maoval} and test the fit of the adjusting nuts in their
threads. The faces of the nuts that contact the bearing
cups must be smooth and square. Polish these with a
fine abrasive on a flat surface, Replace the nuts or exam-
ine the threads in the carrier, if their fil is not proper.
Be sure that the bearing caps are on the side they were
machined to fit,

DRIVE PINION FLANGE

Be sure that the ears of the flange have not been dam-
aged in removing the drive shaft or in removing the
flange from the pinion. The end of the flange that con-
tacts the bearing cone must be smooth. Polish this face
if necessary. Roughness aggravates backlash noisez, and
causes wear of the flange with a resultant loss in pinion
bearing preload.

CARRIER CASTIMNG

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

Carefully examine the case hubs, which may have been
damaged when the bearings were removed. The bearing

57



4-12

REAR SUSPENSION, DRIVE LINE, AND AXLE

assemblies will fail if they do not seat firmly on the
hubs,

Check the fit of the differential =ide gear hubs in the
case.

Assembly and Installation
DRIVE PINIOMN SHIM SELECTION

Pinion bore dimension tolerances and the operating
positions of the gears require the use of an adjusting
shim between the pinion rear bearing cone and the pinion
gear, [efer to fipure 4-17. When the shim thickness is
decreased,the pinion gear is moved away from the drive
gear. When the shim thickness is increased, the pinion

MATCHED GEAR
SET IDENTIFICATION

MARKIMG FOR
SHIM SELECTION

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

iz moved closer to the drive gear. Shims are available
in thicknesses of 0,006, 0,007, 0L008, 0,012, 0.014, 0.018,
0,017 and 0,018 inch.

The drive pinion and drive gear assembly iz alwavs
used as a matched set. The set is designated by an index
number, The drive pinion and drive gear markings are
shown in figure 4-25. The number “5127 is the matching
number that appears on both the drive pinion and the
drive gear. When a new gear sel is being installed in an
axle be sure that a matching number appears on both
the drive pinion and the drive gear.

If a new drive pinion and drive gear set is to be
installed, refer to figure 4-25 and observe the gear end
of the old and new pinion for a plus (+) or minus ()
gign followed hy a number,

Ta sclect the correct shim thickness reguired for in-
gtallation of a new pinion gear, perform the following
steps;

1. Measure the thickness of the original shim pack with
a micrometer and note the reading.

2. Refer to figure 4-26. Note the shim adjustment 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 ohtained from that of the original shim pack
and note the result.

3. To the result ahove, add or subtract the shim cor-
reclion indicated during the gear looth contact pat-

Mew Pinion Marking
Old Pinian
Marking |
—4 =3 -2 -1 o] +1 +2 +3 +4
|
|
+4 40,008 +0.007 | +0.004 +0 005 +0.004 +0.003 +0.002 +0.001 0
+3 +0.007 +0.008 +0.005 +0.004 +0.003 +0.002 +0.001 0 —0.001
+2 +0.0086 +0.005 +0.004 +0.003 +0.002 +0.001 0 —0.00 —0.002
+1 40.005 +0.004 +0.003 +0.002 40,001 o =001 —0.002 —0.003
o 4+0.004 +0.003 +0.002 +0.00% 0 —{0.001 —0.002 —0.003 | —0.004
—] +0.003 +0.002 +0.001 0 —0.001 —0.002 —0.003 —0.004 —0.005
-2 +0.002 +0.001 o —0.0M0 —0.002 —=0.003 —0.004 —0.005 —0.008
—3 +0.001 0 —0,001 —0.002 —0.003 —0.004 —0.005 —0.0064 —0.007
—4 0 =0.001 —0.0032 —0.003 —0.004 —0.005 —0.006 —0.007 —0.008

Fig. #-26—Drive Pinion Adjusting Shim Thickness Changes (60C-5227)
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tern check. This final result is the shim thickness
required for installation of the new drive pinion.

DRIVE PINION ASSEMELY AND INSTALLATION

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

Fig. 4-27—Pinion Rear Bearing Cone Installation—{60C-5228)

2. Place a new pinion bearing preload spacer on the
pinion shaft.

3. Lubricate the pinion rear bearing with axle lubricant.

4. Lubricate the pinion front bearing cone and place it
in the housing.

6. Refer to figure 4.9, Coul the outside edge of a new
oil seal with an oil resistant sealer and install it in
the carrier casting with Tool 4676-G.

6. Insert the drive pinion shaft flange 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 flange with Tool 4851-K and
tighten the pinion shaft nut, As the pinion shaft nut
is tightened the pinion shaft i pulled into the front
bearing cone and into the flange. Sce figure 4-28,
As the pinion shaft is pulled into the front bearing
come, pinion shaft end play is reduced. While there is
still end play in the pinion shaft, the flange and
cone will be felt to bottom. This indicates that the
bearing cone and flange have bottomed on the col-
lapsible spacer.

From this point 8 much greater torque must be ap-
plied to turn the pinion shaft nut since the spacer
must be collapsed, From this point, also, the nut
should be tightened very slowly to the specified

1.
TOOL 4851-K MINIMUM TORQUE

REQUIRED TO
OBTAIN CORRECT
FINIOMN BEARING
PRELOAD.140 FT.LBS.

Fig. 4-18—Drive Pinion Shaft Nul Installation—(60C-5229)

minimum torgque of 140 lbs. [t. The pinion shaft end
play must be chacked often, so that the pinion bear-
ing preload does nol exceed the limits.

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

8. As soon as there is preload on the bearings, turn
the pinien shall in both directions several times to
seatl the bearing rollers.

9, Adjust the preload on used bearings to 10-16 inch
pounds torgue. 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 differential part= with axle lubri-
cant, before they are installed in the case,

2. Place the side gears and thrust washers in the case.

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

4, Turn the pinions and thrust washers until the holes
in the pinion gears align with the pinion shaft holes
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Fig. 4.29—Pinian Bearing Preload Check—(60C-5220)

in the case,

3. Start the pinion shaft into the differential 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,

6. Place the drive gesr on the differential case and n-

stall the boltz. Torque the bolts to 35-45 lbs. ft.

Press the differential bearing cones onto the differ-

ential assembly with Tool 4222-L as shown in fig-

urc 4-30.

=1

12.

. Carefully position the bearing caps on the carrier
casting. Maich the marks made when the caps were
removed.

Insztall the hearing cap bolts and lockwashers, As
the bolts are tightened, lurn the adjusting nut with
Tool 4067-E shown in figure 4-31.

Fig. 4-30—Installation of Diferential Bearing Cones—(60C-5211)

8 Wipe a thin coating of lubricant on the bearing bores
&0 that the differential bearing cups will move easily.

9. Place the cups on the bearings and set the differential
case assembly in the carrier casting, Refer to figure
4-19. Slide the assembly along the bores until a
slight amount of backlash is felt between the gear
teath. Haold the differential case in place.

10, Set the adjusting nuts in the bores so that they jusl
contact the bearing cups.

&0

13.

14,

16,

17.

Fig. 4-31—Backlash and Bearing Prelood
Adjustment—(&60C-5221)

If the adjusting nuts do not turn freely as the cap
bolls are lightened, remove the bearing caps and
again inspect for damaged threads or incorreelly
positioned caps. Tightening the bolts to the specified
lorque is done lo be sure thal the cups and adjusting
nuts are scated. Looscn the cap bolts, and torque
them to only 5 lha, ft, before making adjustments.
Loosen the right-hand nut undil it is away from the
cup. Tighten the left-hand nut until the drive gear
15 just forced into the pinion with no backlash, (He-
check the right-hand nut at this time to be sure that
it is still loose.) The left-hand adjusting nut is on
the drive gear side of the carrier. The right-hand nut
is on the pinion side. Tightening the left-hand nut
moves the drive gear into the pinion te decrease
backlash, and tightening the right-hand nut moves
the drive gear away, _

Tighten the right-hand nut two notches beyond the
posilion where 1t first contacts the bearing cup, Ro-
tate the drive gear several revolutions in each di-
rection while the bearingz are loaded to seat the
bearings in their cups. This step is important.
Again loosen the right-hand nut to release the pre-
load. If there is any backlash belween the gears,
tighten the Ieft-hand nut just enough to remove this
backlash. At this time, make sure that ome of (he
slols in the left-hand nut is so0 located that the lock
can be installed without turning the nut, Carefully
tighten the right-hand nut unitil il just contacts the
cup. Set preload of 214 to 3 notches tight by the
right-hand nut. As preload is applied from the right-
kand side the drive gear is forced away from the
pimon and usually results in the correct backlash.
The specified backlash for new gears is 0003 to
0008 inch.

Torque the differential cap bolts to 30-40 Ths, ft.
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Measure the backlash on several teeth around the
drive gear, If the measuremenls vary more than
0.002 inch, lhere is excessive runout in the gears or
their mountings, which must be eorrectad to obtain
a satisfactory unit. If the backlash is oul of specifi-
cation, loosen one adjusting nut and tighten the op-
posite nut an equal amount, v move the drive gear
uway from or toward the pinion. When moving the
adjusting nuls, the final movemont should always
be made in a tightening direction. For example, if
the left-hand nui had to be loosened one notch, loosen
the nui twe nolches, then tighten it one. This proce-
dure makes it certain that the nul is contacting the
bearing cup, and that the cup cannot shift after
being put in serviee.

Gear Tooth Contact Pattern Check

Paint the gear teeth and roll a contact pattern as de-
seribed in “Inspection Before Removal," Figure 4-32
shows some drive and coast patterns and indicates the
changes required to obtain the correcl operating positions
of the gears.

The desirable pattern shown in figure 4-32 is a pattern
in which there is no load on the gears. Under load, the
pattern (tooth contact) will spread out over most of the
tooth.

The movement of tooth contact patterns with changes
in gear locations can be summarized as follows:

DRIVE SIDE
HEEL TOE

COAST SIDE
10€ HEEL

DESIRABLE PATTERM
SHiM CORRECT
BACKLASH CORRECT

BACKLASH CORRECT
0.004 THINNER SHIm
REQUIRED

BACKLASH CORRECT
0.004 THICKER SHIM
REQUIRED

SHIM CORRECT
DFCREASE BACKLASH
0.004

SHIM CORRECT
INCREASE BACKLASH
0.004

Fig. 4-32—Typlcal Gear Tooth Contact Patems—(&60C-5222)

1. Decreasing bucklash moves the drive gear closer to
the pinion:

a. Drive pattern (convex side of
slightly lower and toward the toe.

h. Coast pattern (concave side of gear) moves lower
and toward the toe,

2. Increasing backlash moves the drive gear away from
the pinion:

a, Drive pattern moves slightly higher and toward
the hesl,
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. Dirive pattern moves deeper on the looth (flank
contact ) and slightly toward the toe

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

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

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

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

5. I the patterns are not correct make the changes as
indicated.

6. When the pattern is correct, remove the marking
compound from the gear teeth. Install the differential
bearing adjusting nut locks and bolts, Torque the
bolts to 12-20 Ibs, ft.

gear] moves

Axle Shaft, Drive Shoft ond Rear Cover Installation

1. If the rear axle housing assembly was removed from
the wvehicle refer to "Rear Axle Housing™ in this
section of the manual and perform the “Installation'
procedures outlined,

2 If rear axle housing removal was not required during
the repair procedures, install the axle shafls, drive
shafl and rear cover. Refer to “Hear Axle Shaft
Wheel Bearing and 0il Seal™ in this section of the
manual and perform “Installation” procedure sieps
“4" through “8",

REAR SUSPENSION TROUBLE SHOOTING
Rear Axle Assembly

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

The most common rear axle complaint is noise. Ex-
cegaive noise usually indieates future trouble in the axle.
However, it must be pointed out thal gears inherently

make some noise, and an absolutely quiet unit is seldom

found. Be sure the noise is not caused by the engine,
lires, transmission, wheel bearings, or some other part

of the car.

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

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

Tire noise can be detected by driving the car 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 bearing noise can sometimes be detected by
jacking up each wheel in turn and feeling for roughness
as the wheel is rotated.

Wheel bearing noise is most obvious during low speed
coast. Applying the brakes lightly while the car is mov-
ing will often reduce or eliminate the noise caused by
a defective wheel bearing.

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

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

2. CRUISE. 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
(very little load on rear axle gears).

4. COAST. Throttle closed — engine is braking the
car. (Load is on the coast side of the gear set.)

Excessive backlash in the axle driving parts may be
caused by worn axle shaft splines, loose axle shaft flange
nuts, loose universal joint flange mountings, excessive
backlash betwen the drive pinion and ring gear, excessive
backlash in the differential gears, or bearings worn or
out of adjustment.

It is sometimes impossible to determine, from a test,
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) {Inches)
54A-62A 5 620-650 75-85 50.0 20
59A-71A[ 5 — — -
Rear Axle Ratios and Gear ldentification
No. of Teeth
Transmission Axle Ratio Driven Gear Pinion
Conventional Drive 3.56:1 32 9
Automatic 3.56:1 32 9
Rear Axle
Backlash Between Drive Gear and Pinion 0.003-0.008
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 Retainer to Carrier Housing
Nominal Shim Increments 0.018
Shims Available: 0.006-0.007-0.008-0.010-0.012-0.014-0.016-0.017

*Drive Pinion Adjusting Shim Thickness Changes—Inches

Otd Pinion New Pinion Marking
Marking 4 ~3 2 ~1 0 +1 2 +3 +4
14 +0.008 +0.007 +0.006 40,005 +0.004 +0.003 +0.002 +0.001 0
13 40,007 +0.006 40,005 +0.004 +0.003 +0.002 +0.001 0 ~0.001
+2 +0.006 10,005 +0.004 40,003 10,002 +0.001 0 —0.001 ~0.002
+1 +0.005 +0.004 +0.003 40,002 40,001 0 —0.001 —0.002 —0.003
0 +0.004 +0.003 +0.002 £0.001 0 —0.001 —0.002 —0.003 —0.004
~1 +0.003 +0.002 +0.001 0 —0.001 —0.002 —0.003 —0.004 —0.005
) +0.002 10,001 0 —0.001 —0.002 —0.003 —0.004 —0.005 —0.006
_3 40,001 0 —0.001 —0.002 —0.003 —0.004 —0.005 —0.006 ~0.007
—4 0 —0.001 —0.002 —0.003 —0.004 —0.005 —0.006 —0.007 —0.008

*Amount of change to original shim thickness.
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LUBRICANT CAPACITIES—APPROXIMATE SPECIAL TOOLS
Application Pints TOOL NO. DESCRIPTION
Rear Axle 2 B-160  Impact Handle — Used with New 4235-D

1175-AE  Remover — Wheel Bearing Seal and Pinion

Seal
TORQUE VALUES 1177-B Replacer — Wheel Bearing Qil Seals
1225-B Replacer — Rear Axle Bearing
Rear Cover Bolts 5 1225-C Remover — Rear Axle Bearing
Differential Bearing Cap Screws ) 30-40 4067-E Wrench — Differential Bearing Adjustment
Differential Bearing Adjusting Nut Lock Bolts 12-20 4201-C Gauge — Differential Backlash and Runout
Rear Shock Absorber to 4209-C Scale — Pinion Tension with Socket 4209-C-12
Rear Spring Clip Plate Assembly Nuts 15-25 4221-AL  Pilot — Differential Bearing Cone Remover

Universal Joint Flange Axle End to 4222-1L Replacer — Differential Bearing Cones

Universal Joint Bearing Assembly Nuts 10-14 4935.D Remover Adapter — Axle Shaft Assembly
Drive Gear Attaching Cap Screws 35-45 4615-G~ Remover — Drive Pinion Bearing Cup —
Rear Axle Shaft Bearing Retaining Nuts 30-35 Front
Spring Clip Nuts (Rear Springs to Axle Housing) 13-20 4615-HF Replacer — Drive Pinion Bearing Cup —
Minimum Torque Required to Tighten Pinion Flange Front . o
Lock Nut to Obtain Correct Pinion Bearing Preload 140 4625-F Remover — Drive Pinion Cone
Pinion Bearing Preload (Inch-Pounds) 4625-HR Replacer — Drive Pinion Bearing Cup — Rear
New Bearings 17.27 4625-L Remover — Drive Pinion Cup -— Rear
Used Bearings 10-16 . .. .
L e 4676-G Replacer — Drive Pinion Qil Seal
Differential Bearing Preload 2% -3 notches tight 4851-A Remover — Universal Joint Flange and
Front Spring to Front Spring Hanger Retaining Nuts 30-40 Differential Bearing Cones
Rear Spring Shackle Bars to Body Retaining Nuts 13-20 4851-K  Holding Tool — Universal Joint Flange
Rear Shackle Bar to Rear Spring Retaining Nuts 13-20 6306-AG-3 Replacer — Drive Pinion Iéearmg COIIjIe
] L .. tensi .
Wheel Retaining Nuts 55.85 7657-G Replacer — Transmission Extension Housing

Bushing and Seal



SECTION 5-— EXHAUS'I' SYSTEM

GENERAL DESCRIPTION

A single exhaust system is used on all vehicles. See
figure 5-1. The system consists of an exhaust muffler inlet
pipe, exhaust muffler, mufler outlet pipe and three mount-
ing clamps 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.
Loosen the muffler inlet pipe to cylinder block mount-
ing clamp and slide the clamp rearward.

Loosen the inlet pipe to muffler clamp and slide it
forward.

3. Loosen the muffler outlet pipe clamp. Separate the
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 mounting clamps (2) on the inlet
pipe. Coat 1% 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 134 inches.

8. Align the muffler, inlet pipe, and outlet pipe, and
tighten the clamps to specifications.

Muffler Replacement

1. Loosen the mufller to outlet pipe and inlet pipe
clamps.
2. Separate the muffler and outlet pipe by sliding the
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.

outlel pipe lv the rear.

Separate the muffler from the inlet pipe and remove
the muffier.

Coat the respective ends of the muffler inlet and
outlet extensions, 1%4 inches from esach end, with
polybutene asphalt sealer.

Position the new muller on the inlet pipe. Slide the
muffler forward into the inlet pipe until the slols in
the muffler extension are blocked, The overlap must
not be greater than 13 inches. Check for possible
interference hetween the “kick-up" and the floor pun.
Align the mulller and tighten the inlet pipe clamp
Slide the outlet pipe forward on the muffler extension
until the slots are hlocked. Tighten the outlet pipe
clamp to specifications.

Exhoust Muffler Outlet Pipe Replacement

L

Loosen the outlet pipe clamp and slide the outlet

pipe off the muffler and remove the nutlet pipe.

2. Coat 114 inches of the end of mufller cutlel extension
with polvbutene asphalt sealer.

J. Slide the new outlet pipe on the muffler extension.
Tighten the outlet pipe clamp to specifications.

TORQUE VALUES—EXHAUST SYSTEM

NOTE: All specifications are given in pounds feet unless

otherwise noted.

“U"-Bolt Locknut  Muffler Inlel Pipe to Engine
Block Bracket 7-9

Locknut—Muffler Inlet Pipe lo Engine Manifold = 23-27

“TU"-Bolt Locknut Muffler Inlet Pipe Clamp lo

Muffler 79
Screw —Muffler Front and Rear Bracketz to Side

Rail 12-18
Locknut— Qutlet Pipe to Muffler Clamp 20-27

Bolt—Muffler Inlet Pipe Bracket to Engine Block 2228

STATION
WAGON

Fig. 5-1—Exhaust System—(60C-7201)



SECTION 6—ENGINE

6A—ENGINE REPAIR PROCEDURE
6B—ENGINE TROUBLE SHOOTING AND TUME-UP
6C—ENGINE SPECIFICATIONS AND SPECIAL TOOLS

6A— ENGINE REPAIR PROCEDURE
GENERAL DESCRIPTION

The Comet Six engine has a piston displacement of Exhausl gases provide the heat necessary to assist in
144 cubic inches and a compression ratio of 8.7:1. See vaporizing the incoming fuel mixture. See figure 6A-4.
figures 6A-1, 6A-2 and 6A-3, The patent plate identifi- To prevent carburetor icing at the throttle plate, an
cation symbal is “8." engine coolant heated spacer is located between the car-
I

Fig. &A-1—Lefr Front 4 View of Engine—{40C-5601) Fig. 6A-3—Right Front Sectional View of Engine—({60C-5603)

Fig. 6A-1—Right Front 14 View of Engine—(60C-5602) Fig. 6A-4—Carburetor Water Heater Chamber—(50C-5604)
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ENGINE (Engine Repair Procedure)

buretor and the intake manifold, as shown in ficure GA-4.
The coolant flows from the front of the engine through
the spacer inlet hose into the earburetor 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 cvlinder head carries the valves, valve rocker arm
shaft assembly, intake manifold assembly, lhe waler
outlet and thermostat. Valve guides are integral with the
head.

The intake
rotating-typo.

The push rods are tubular steel with oil coshioned
sockets, The lappets are the barrel-tvpe. Valve lash is
maintained by zelf-locking adjusting screws.

The camshalt is supported by four bearings pressed
into the block and is driven by a sprocket and timing
chain in mesgh with a sprocket on the crankshaft. Cam-
shaft thrust is controlled by a thrust plate located be-
tween the camshaft sprocket and the front journal of the
camshaft. An eccentric on the camshaft operates the fuel
pump.

The distributor, located on the left front of the cngine,
drives the oil pump through an intermediate drive shaft.

The crankshafl is supported by four main bearings.
Crankshaft end thrust is controlled by the Hanges of the
MNe. 3 main besring.

The pistons have two compression rings and one oil
control ring. The top compression ring is 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,

and exhaust walve assemblies are the

Cylinder Numbering

The cylinders are numbered from 1-6 starling al 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-1-E.,

Engine Lubrication System

(3il from the oil pan sump is forced through the pressure-
type lubrication system by a rotor pump. See figure 6A-5.
A spring loaded reliel valve in the pump limits the maxi-
mum pressure of the system. Oil relieved by the valve is
directed hack to the intake side of the pump.

All the oil discharged by the pump passes through a
full Aow-type filter before it enters the engine. The filter
has an integral relief valve and mounting gasket. The
relief valve permits oil to by-pass the filter il it becomes
clogged, thereby maintaining an emergency supply of oil
to the engine at all times. An anti-drain back disphragm
prevents a reverse 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 camshafl and main
bearings through a drilled passage in each main bearing
weh,

The timing chain and sprockets are splash lubricated
from the oil pan.

1]

(il slingers prevent leakage by directing oil away from
the crankshaft front and rear oil seals.

Cylinder walls, pistons, and piston pins are luhricated
through a drilled hole in each connecting rod which in-
dexes with a drilled hole in the connecting rod journal of
the crankshaft.

Fig. 6A-5—Lubrication System—{&60C-54605)

0il under reduced pressure is fed to the valve rocker
arm shaft assembly through a drilled passage in the
cylinder blogk at the No. 4 comshaft bearing which in-
dexes with a hole in the eylinder head. The oil 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 rolating push rod and assists in lubricating the tappet
and push rod =zeat. An oil outlet in No. 1 rocker arm
shaft support exhausts excess oil from the valve rocker
arm shaft, The distributor drive gear iz lubricated from
the MNo. 1 camshaft bearing, The oil from each rocker
arm draing into the push rod chamber through the push
rodd bore holes in the eylinder head.

The oil in the push rod chamber drains back into the
oll pan through cored openings in each section of the
block.

Crankcose Ventilation

Veniilaling air enters the engine through the nil filler
cap located on the front of the valve rocker arm cover.
Bee figure BA-6. The cap containg a maze filtering
element,

Filtered air from the cap flows into the front section of
the valve rocker arm shaft chamber, Here the air normal-
izrs its temperature hefore contacting contaminating
vapors originating in the crankecase. Warm ventilating air
minimizes the formation of crankease sludge. The venti-
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lating air moves down past the push rods into the
crankease. Air iz diverted from the front section of the
crankecase through holes in the front of the evlinder block
wall to ventilate the timing chain chamber, The air from
the erankease is then directed into the crankease ventila-
tion tube by the rotating activn of the crankshaft.

Fig. 8A-6—Crankcose Ventilation System—{&60C-5604)

Cocling System

The coolant i= drawn [rom the bottom of the radiator
by the water pump which delivers the coolanl o the
cylinder block. Refer Lo figure GA-T.

Fig. 8A-7—Cooling System—|&0C-5607)

As the coolant enters Lhe block, it travels through cored
passages to cool the entire length of each cylinder wall.
Upon reaching the rear of the cyvlinder block, the coolant
ig directed upward into the cylinder head where it cools
the combustion chambers, valves, and valve seals on its
return o the front of the engine.

At thi= point, the coolant flows into the water outlet
connection, past the water thermostat if il is open, into
the top of the mdiator. If the thermostat is closed, a small
portion of the coolant is returmed to the water pump for
recirculation. The entire system is pressurized to 13-16
psi.

PERIODIC MAINTENANCE

To maintain maximum engine performance, it is recoms-
mended that the following service items be periodieally
performed at each of the mileage intervals indicated:

4.-“ Miles

1. Clean crankcase inlet breather cap.

2, Clean carburetor air cleaner filter.

3. HReplace oil filter. (In dusty or sandy areas more
frequent changes may be necessary.)

4. Change engine nil,

10,000 Miles

1. Perform engine lune-up which consists of: compres.
sion check, spark plug eleaning (replace if required),
electrical system inspection (including points and
condenser |, adjustment of drive belts, cooling svatem
inspection, carburctor and automatic transmission
linkage adjustment.

Seasonal Services

1. Flush radiator, spring and fall.

2, Imspect all cooling system hoses and replace if neces-
BATY,

3. Add rust inhibitor to coolant cach spring.

4. Carburetor—position accelerator pump link in proper
lever hole for winter or summer operation.

ON-THE-CAR ADJUSTMENTS
Valve Clearance Adjustment

It is very imporiant that the valve lash be held to the
correct specifications because:

If the lash is set too close, the valve will open too early
and close too late, resulting in rough engine idle. Burning
and warping of the valves will ocour also because the
valves cannot make firm contact with the seats long enough
to cool properly. I the lash is excessive, it will cause the
valve to open too late and close too early causing valve
bounce, In addition, damage to the camshaft lobe is
likely because the tappet foot will not follow the pattern
of the camshaft lobe causing a shock contact between
these two parts.

If the valve rocker arm shaft assembly has been re-
moved and installed, it will be necessary to make a

o7
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preliminary {cold) wvalve lash adjustment before starting
the engine. If the adjustment is made for an engine tune-
up, follow the final adjustment procedure.

The cylhinders are numbered from front to  rear,
1-2-3-4-5-6 and the valves are arranged from front to rear,
E-I-1-E-1-E-E-1-E-1-1-IE.

PRELIMINARY ADJUSTMENT

1. Turn all the valve adjusting screws until interference
iz noted, then check the torgque required to turn the
scrow further. If the torgue required to turn a screw
iz less than 3 pounds-foot (36 pounds-inch), try a
new sell-locking adjusting screw. If this 1= still un-
satisfactory, replace the rocker arm and adjusting
SCTOW.

2. Make two chalk marks on the crankshaft damper.
See figure 8A-3. Space the marks approximately 120°
apart so that with the timing mark, the damper is
divided into three equal parts (1207 represents 1/3
of the distance around the damper circumference—
points YA, "B, and “C" in the figure).

Fig. &A-B—Preliminary Valve Clearance Adjustment—{&0C-5608)

3. Rotate the crankshaft until the No. 1 piston is near
T.12.C. at the end of the compression stroke. The No.
1 piston 1= on T.D.C. at the end of the compression
stroke when both valves are closed and the timing
mark on the crankshaft damper is in line with the
timing pointer on the crankshaft front oil slinger.

4. Using a step-type feeler gauge (“go” and “no go''},
adjust the intake and exhaust valve clearance for
No. 1 cylinder at point A. The preliminary (cold)
intake and exhaust valve clearance should be sel al
0.016 inch.

5. Repeat this procedure for the remaining set of valves,
turning the crankshaft 1/3 turn at a time, in the di-

&8

rection of rofation, while adjusting the valves in the
firing order sequence (1-5-3-6-2-47,

FINAL ADJUSTMENT

Uperate the engine for a minimum of 30 minutes at
approximately 1200 rpm to stabilize engine temperatures.
With the engine idling, check the valve clearance. Adjust
the clearance if necessary. Sce fisure 6A-9. The final
(hot) intake and exhaust valve elearance should be 0.016
inch,

Fig. 6A-F=Valve Clearance Adjustment—(560C-5609)

Checking Comshaft Lobe Lift (Camshaft Installed)

1. Loosen the wvalve rocker arm adjusting scrow.

2. Slide the valve rocker arm to one side and secure it
in this position.

3. Make sure the push rod is in the tappet socket. In-
etall a dial indicator in such a manner as to have
the sctuating point of the indicator in the push rod
socket and in the same plane as the push rod move-
ment. See figure 8A-10.

4. Turn the crankshaft damper slowly in the direction
of enpgine rotation until the tappel i3 on the base
cirele of the camshaft lobe. At this point, the push rod
will be in its lowest position.

5. Zero the dial indicator.

6. Continue to rotate the damper slowly until the push

rod is in the fully raised position.

Compare the total lift recorded on the indicator

with specifications.

2. To check on the accuracy of the original indicator
reading, continue to rotate the crankshaft until the
indicator reads zero,

Checking Vaolve Timing

The valve timing should be checked when poor engine
performance i8 noted and all other checks, such as ecar-
buretion, ignition timing, ete., fail to locate the cause
of the trouble,

Before the valve timing is checked, check for a bent
timing pointer. Bring the number 1 piston to T.ID.C. on
the compression stroke and see il the timing pointer 1s
aligned with the T.ID.C. mark on the damper.
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If the valve timing is not within specifications, check
the timing chain, caomshaft sprocket, crankshaft sprocket,
camshaft, and crankshaft in the order of accessibility.

To check the valve timing with the engine installed in
the car, proceed as follows:

1. Install o quadrant on the crankshaft damper. Back
off the number 1 intake valve adjusling screw, then
slide the rocker arm to one side and secure it in this
positon. Make sure the push rod is 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 GA-10.

TOOL 6565

Fig. 6A-10—Comshaft Lobe Lift—=Typlcal—|{60C-5610)

2 Tum the erankshaft damper slowly in the direction
of rotation until the tappet iz on the base circle of
the camshaft lobe. At this point the push rod will
be in its lowest position. Zero the dial indicator and
continue turning the crankshaft slowly in the direc.
tion of rotation until the dial indicator registers the
specified camshaft lobe Tift.

3, Compare the erankshaft degrees indicated on the
guadrant with specifications. After the valve open-
ing is checked, continue to rotate the engine to check
the valve cloging

ENGINE REMOVAL (LES5 TRANSMISS5ION)

1. Mask the edges of the hood, fenders and cowl to pro-
tect the paint, place the fender covers on the fenders,
and remove the hood.

2  TDrain the eooling svstem and the crankecase.

3. Remove the air cleaner. Disconnecl the batlery
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. Remove

the radiator. Remove the drive belt, and the fan and
pulley.

4. Disconnect the healer hoses at the water pump and
the carburetor spacer. Disconnect the generator wires
al the generator, the starter cable at the starter, he
accelerator rod at the carburetor, and the choke con-
rol cahle at the carburetor.

5, Disconnect the windshield wiper vacuum hose at the
vacuum pump. Remove the fuel pump sediment bowl.
Digconnect the flexible fuel line at the fuel tank line
and plug the fuel tank line.

6, Disconmect the coil primary wire at the coil. Discon-

nect the nil pressure and the water temperature

sending unit wires at the zending units.

Remove the starter and dust seal.

8. On a car with a manual-shift transmission, discon-
nect the clulch retracting spring. Disconnect the
clutch equalizer shaflt and arm bracket at the under-
hodv rail and remove the arm bracket and equalizer
shaft.

9, Raise the car. Remove the fiywheel or converter
housing upper retaining bolts through the access
holes in the floor pan.

10, Disconnect the mufler inlet pipe al the exhaust
manifold, Hemove the inlet pipe clamp at the lower
right rear of the engine, Disconnect the engine right
and left mount at the underbody bracket. Remove
the flvwheel or converter housing cover,

Removal of Engine Front Support

4. Remove the engine support to underbody retain-
ing nuts. See figure 6A-11. The nuts must be
removed from both supports so that the engine
can be raised.

b. Remove the engine support to engine retaining
haltz and remove the support.

ENGINE FRONT SUPFORT

Fig. 6A-11—Engine Front Support—|{60C-5611)



6-6

ENGINE (Engine Repair Procedure)

Front 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.

i For Engine Front Support Installation Procedure, sce
page 6-30.)

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 [rom the flywhesl. Remove the converter hous-
ing lower retaining bolts.

SUPPORT

IMSULATOR

Fig. 8A-12—Engine Rear Support—{60C-5612)

13. Tower the car. Support the transmission and fly-
wheel or converter housing with a jack. The engine
rear support shown in figure BA-12, necd not be
disturbed when removing the engine when it has
been detached from the lransmission.

14. Trsconnect the distributor vacuum line and the fuel
inlet line at the carburetor. Remove the carburetor,

15. Remove the two cylinder head bolls adjacent to the
carburetor mounting flange,

16. Pogition the lifting hook on the engine with the
spacers between the hook and cylinder head. Secure
the lifting hook to the engine with thru bolts, Tighten
the bolts to the proper torque. Carefully lift the
engine out of the engine compartment and install
it on a repair stand. Refer to fipura 6A-13.

70

TOOL 6001 ADS

Fig. 64-13—Installation of Engine en Repair Stand—(60C-5&13)

ENGINE DISASSEMBLY
(ENGINE REMOVED FROM VEHICLE)

1. Disconnect the intake manifold vacuum line at the
intake manifold, Disconnect the intake manifold
vacuum line at the fuel pump and the carburetor fuel
inlet line at the fuel filter. Disconnect the distributor
vacuum line at the distributor. Hemove the three
lines as an assembly,

2. Bemove the bolis fastening the exhaust manifold
assembly to the evlinder head. Lift the exhaust mani-
fold assembly from the head,

4. Disconnect the high tension lead and primary wire
at the onil, Remove the eoil from the block,

4. Remove the distributor cap and spark plug wires as
an assembly. Remove the distributor, fuel pump, and
nil filtar.

4. Bemove the spark plugs.

6. HRemove the lifting hook and remove the valve rocker
ArMm Cover.

1. ‘
r o o
il

Fig. 6A-14—Valve Rocker Arm Shaft Removal—(60C-5614)
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MO, 1 SUPPORT
RETAINING BOLT WASHER

ADJUSTING
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SURPORT WASHER

SUPPORT

SPRING W ASHER PLUG BOLT HOLES

FIN

FRONT OF ENGINE —»

1.

Disassembly of Valve Rocker Arm Shaft Assembly

Shaft Assembly, see page 6-29.)

ENGINE DISASSEMELY (CONTINUED)
8.

10.

11,

Fig. 6A-15—Valve Rocker Arm Shoft Assembly—(60C-5615)

Loosen all valve rocker arm adjusting screws to
remove the valve spring load from the rocker arms,
Remove the valve rocker arm shaft assembly, See
figure 6A-14.

a. Remove the pin and spring washer {rom each end
of the valve rocker arm shaft, See figure 6A-15.

b. Slide the valve rocker arms, springs, and sup-
ports off the shall, Be sure to identify the parts.

c. If it is necessary to remove the plugs from each
end of the shaft, drill or pierce the plug on one
end. Use a steel rod to knock out the plug on the -
opposite end. Working from the open end, knock Fig. 6A-16—Valve Push Rod Removal—{60C-5614)
out the remaining plug.

i For Assembly Procedure covering Valve Rocker Arm
4 B 7716714 x & BOLT. CUT OFF HEAD, TAPER

END AMD 5LOT FOR SCREWODRIVER

Remove the valve push rods in sequence and identify
them so they can be installed in their original posi-
tions, See figure 6A-186,

Remove all cylinder head bolts.

Install the cvlinder head guide studs See figure
6A-17.

Lift the cylinder head assembly off the engine. Do
not pry between the head and block as the gasket
surfaces may become damaged. Fig. 6A-17—Cylinder Head Guide Studs—{60C-5617)

n
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Disassembly of Cylinder Head Assembly

a. Puosilion the eyvlinder head on the holding blocks.
See figure 6A-15. Hemove deposits from the com-
hustion chambers and valve heads with a =seraper
and a wire brush before removing the valves,
Be careful not to scratch the cylinder head gasket
surface.

b. Compress the valve springs. See figure B6A-19.
Remove the valve retainer locks and release the
Spring.

c. Remove the sleeve, spring retainer, stem seal, and
valve, Tlscard the valve stem seals. Tdentifv all
valve paris.

Fig. 6A-1%—Valve Retainer Locks Removal or
installotion—(&0C-5619)

i For Assembly Procedure covering Cylinder Head As
sembly, see page 6-27.) .

ENGINE DISASSEMBLY (CONTINUED)
12, Using a magnet, remove the valve tappets as shown
in figure 6A-20. Keep tappets in order as removed
so they can be reinstalled in their original bores if
inspection reveals a satisfactory condition.

On a flywheel for a manual-shift transmission, mark
the pressure plate cover 50 that it can be replaced in

72

Fig. 8A-20—Valve Tappet Removal—{&0C-5620)

the same position. Remove the clutch pressure plate
and cover assembly.

. Remove the clutch pilot bushing. See figure 6A-21.

Hemaove the flywheal,

1

g ;'

TOOL 7600-E

Flg. 8A-21—Clutch Pilot Bushing Removal—{&60C-5621)

. On a car with Comet Drive, remove the transmission

and converter housing.
Remove the (lywheel retaining bolts and remove the
fivwheel.

. Remove the oil pan. Discard the gasket and seals.

Remove the oil filter, using tool M-207-5-12.
Remove the oil pump and inlet tube assembly. Dis-
card the oil pump gasket.
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a. Remuove the wil inlet tuba from the oil pump and ' TOOL 6545
remove the gasket, See figure 6A-22. ;

b. Remove the cover refaining screws, then remove
the cover. Remove the inner rotor and shaft as-
sembly, then remove the outer race

c. Insert a self threading sheet metal screw of the
proper diameter intn the oil pressure relief valve
chamber cap and pull the cap out of the chamber
Remove the spring and plunger.

BODY .&.EEEMELYH.. >
'le %,.

ROTOR AND SHAFT
ASSEMEBLY

Fig. $A-23 Checking Camahaft End Ploy—[60C-5639)

Zero the dial indicator. Tosition 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, roplace the thrust plate.
24. Remove the crankshaft front oil slinger. Rotate the
INLET TUBE PLATE crankshafl in a clockwise direction (as viewed from
ASSEMBLY = the front) to take up the slack on the left side of
the chain. Establish a reference point on the hlock
and measure from this point to the chain. Rotate
the crankshaft in the opposite direction to take up
g the =lack on the right side of the chain, then force
the left side of the chain out with the fingers and
GASKET measure the distance brtween the refercnce point
and the chain. The deflection is the difference be-
tween the two measurements. If the deflection ex-
ceeds 1% inch, replace the timing chain and/or
gprockets.
Crank the engine until the timing marks are aligned
azs shown in figure 6A-24. Remove the camshaft
sprocket retaining bolt and washer. Slide both

| =]
o

Fig. 84-22—0ll Pump Assembly—(60C-5622)

For Assembly Procedurs covering (il Pump Assem-
bly, see page 6-22.)

ENGINE DISASSEMBLY (CONTINUED)

19. Loosen the generalur mounting bolts and disconnect
the generator adjusting arm at the water pump, He-
maove the drive belt.

20, Remove the fan and pulley, the gencrator and the
water pump.

21. Remove the crankshaft pulley bolt and washer, Slide
the pulley off the end of the crankshaft.

22. Remove the eylinder front cover and gasket (the
crankcase ventilation tube bracket is retained by one
evlinder fronl cover balt),

23. Push the camshaft toward the rear of the engine
Install s dial indicator so that the indicator point is
on the camshaft sprocket eap screw, See figure 6A-23, Fig. &A-24—Aligning Timing Marks—{60C-5623)

73
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Disossembly of Piston ond Connecting Rod
Assembly

a. Mark the pistonz and pins to assure assembly
with the same rod and installation in the same
cylinders from which theyv were removed. Hemove
the piston rings. See figure GA-26.

b. Bemove the piston pin from the piston and con-
necting rod, See figure 6A-27,

TR ...
Fig. 6A-25—Timing Chain and Sprockets Removal—{60C-5624)

sprockets and timing chain forward and remove
them as an assembly, See figure 6A-25,

26, Remove any ridges and/or deposits from the upper
end of the eylinder bores. Remove the evlinder ridge
with a ridge cutter, Follow the instructions furnished TOOL &6135.)
by the tool manufacturer. Never cut into the ring . N
travel area in exeess of 1/32 inch when removing
ridges.

27. Make sure all bearing caps (main and connecting
rocd ) are marked so thev can be installed in their
original locations. Turn the crankshaft until the
connecting rod being removed is down. Hemove the
conmnecting rod cap.

28. Push the connecting rod and piston assembly out of
the top of the cylinder with the handle end of a
hammer. Avoid damage (o the crankpin or the cyl-
inder wall when removing the piston and rod. Re-

IJ“ DETAIL 2

G g : DETAIL 3
move the bearing inserts from the connecting rod
and caps. i
20, Remove the main bearing caps.
DETAIL 1

FROMNT OF ENGIME

Fig. 6A-27—Piston Pin Removal—(60C-5626)

[For Assembly Procedure covering Piston and Con-
necling Rod Assembly, =ce page 6-19,)

ENGINE DISASSEMELY (CONTINUED)

30 Carefully 1ift the crankshaft out of the cylinder block
s0 that the thrust bearing surfaces are not damaged,
Handle the crankshaft with care to aveid possible
fracture or damage to the finished surfaces.

31. Hemove the rear journal oil zeal from the hlock and
rear main bearing cap. Remove the cap lo block side
seals. Remove the main bearing inserts from the
block and bearing caps.

IDEMTIFICATION NOTCH 42, Remove the camshaft thrust plﬂtﬁ.

33, Carefully remove the camshaft by pulling it toward
the front of the engine. Use caution to aveid dam-

Fig. 6A-26—Pisten and Connecting Red Assembly—(60C-5625) aging the journals and lobes.

DIl 5QUIRT HOLE
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34.

Drill a '4-inch hole in the camshaft rear bearing
bore plug and remove the plug az shown in figure
GA-2R

5. Remove the camshaft bearings. See figure 6A-29,

DRILL 1/2-INCH
HOLE IN PLUG

ADAPTER
&261-A8

Fig. 6A-19—Camshaft Bearing Removal or
Installetion—(&0C-5628)

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
all the passages. Blow out all passages, bolt holes,

ele,, 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 to true-up threads and to
remove any deposits.

2. After the block has been thoroughly cleaned, make a
check for cracks. Minute cracks not visible to the
naked eye may be detected by coating the suspected
area with a mixture of 259 kerosene and 757, light
motor oil. Wipe the part dry and immediately apply
a coating of zinc vxide dissolved in wood aleohol. If
cracks are present, the coating will become dis-
eolored at the defective area. Heplace the block if it
is cracked.

3. Check all machined gasket surfaces for burrs, nicks,
scratches, and scores. Remove minor imperfections
with an oil stone, Check the flatness of the cylinder
block gasket surface following the procedure and
specifications recommended for the ecylinder head.

4, Replace all expansion-type plugs thal show evidenes
of leakage.

5. Inspect the cylinder walls for scoring, roughness, or
other signs of wear. Check the cylinder bore for
put-of-round and taper. Measure the bore with an
accurate gauge [ollowing the instructions of the
manufacturer. Measure the dinmeter of each eylinder
bore at the top, middle, and bottom with the gauge
placed at right angles and parallel to the centerline

r'l""—CENTE'Ft LINE OF ENGINE ——
A

A S 'u AT
- RIGHT

1 ANGLE

LINE OF

TO
CEMTER
-
1 ENGINE

.:- E '
4 PARALLEL

1. OUT-OF-ROUND = DIFFERENCE BETWEEMN
A AND B

2. TAPER = DIFFERENCE BETWEEN THE A
MEASUREMENT AT TOP OF
CYLINDER BORE AND THE A
MEASUREMENT AT BOTTOM OF
CYLINDER BORE

Fig. 8A-30—Cylinder Bore Check—(&60C-5649)
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-

of the engine. See figpure BA-3). A standard size cylin-
der bore should nol exceed the limils of 3.5000 o
3.5024 inches.

Refinish cylinders that are deeply scored and/or
when out-of-round and/or taper exceed the wear
limits.

If the cylinder walls have minor surface imperfec-
tions, but the hore wear does not exceed the limits
of 003 inch out-of-round and 005 inch taper, it mayv
be possible Lo remove Lhe imperfections by honing the
cylinder walls and installing new servier piston rings,
providing the piston clearance iz within limits. Use
the finest grade of honing stone for this operation.
Honing iz recommended for refinishing eylinder
walle only when the walls have minor imperfections,
such as light scuffs, seratches, ete, The grade of hone
to be used is determined by the amount of metal to
be removed. Follow the instructions of the hone
manufaciurer. Il coarse stones are used lo starl the
honing operation, leave enough material so that all
the hone marks can be removed with the finishing
hone which is used to obdain the proper piston clear-
ance,

Cylinder walls that are severely marred and/or worn
beyvond the specified limiis should be rebored.

For the proper use of the reboring equipment, follow
the instructiong of the manufacturer. Omly experi-
enced 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,
thoronghly wash the eylinder walls with solvent to
remove all abrasive particles, then thoroughly dry
the walls,

Camshaft

12,

13.

14,

76

Clean the camshaft in solvent and wipe it dry, Inspect
the camshaft lohes for scoring, and signs of abnormal
wear, Lobe wesr may result in pitting in the general
area of the nose portion of the lobe. This pitting is
not detrimental to the operation of the camshaft,
therefore, the camshall should nol be replaced until
the lobe lift loss has cxceeded 0.005 inch.

The lift of camshaft lobes can only be accurately
checked with the camshalt installed in the engine.
Refer to “Camshaft Lobe Lift.” Refer to figure GA-10
in the “Cm-The-Car Adjustments” section.

Check the camshafi journal Lo bearing clearanees by
measuring the diameter of the journals and the 1.1
of the bearings. If the clearance exceeds the wear
limit of .06 inch, the camshaflt journals should be
refinished for undersized bearings or the camshaft
replaced, and/for the bearings should be replaced.
Camshafl bearings are available pre-finished to size
for standard and 0.015-inch undersize journal diam-
eters. Number 4 hearing is not interchangeable with
the other bearings.

Check the distributor drive gear for broken or
chipped teeth.

16.

17,

15

19,

Bemove light scuffs, scores, or nicks from the cam-
shafl machined surfaces with a smooth oilstone,
Position the bearing at the bearing bore and press it
in place. No. 1 camshaft bearing must he pressed in
0.100-0.140 inch below the frond face of the bearing
hore. Press the remaining bearings in sufficiently to
align the oil supply holes.

Clean out the camshaft rear bearing bore plug recess
thoraughly.

Copat the flange of & new plug with waler resistant
sealer and install it with the fange facing out. See
figure GA-31,

TOOL 62466-8

Fig. 8A-31—Camshaft Rear Bore Plug Installotion—(&60C-5629)

0.

Dirive the plug in until it is flush or slightly below
the casting surface.

21. The camshalt and related parts are shown in figure
BA-1Z. (H] the camshall and apply lubriplate to all
camshaft lobes, Carefully slide the camshaft through
the bearings.

22. lInstall the thrust plate and tighten the retaining
serews to 12-15 Ibs. ft. torgue.

Crankshaft

23. The crankshaft and related parts are shown in figure
GA-33.

24. Handle the crankshaft with care to avoid possible
fractures or damage to the finished surfaces.

25, Clean the crankshaft with solvent, then blow out all
oil passages with compressed air,

26, Clean and inspecl each bearing inserl carefully. Make

certain the oil holes are open. Bearings that have a
scored, chipped or worn surface will have to be re-
placed. Typical cxamples of bearing failures and
their causes are shown in figure 6A-34. Dirt or other
foreign material under a bearing insert may have
distorted the bearing. Sound judgment and proper
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BEARINGS

SPACER

—

\cnmsmrr REAR BEARING TIMING CHAIN AND o

SORE HUG CAMSHAFT SPROCKET

CAMSHAFT WASHER

Fig. 8A.-32—Camthaft and Related Parts—(&0C-5630)

CYLINDER BLOCK
MAIM BEARING INSERTS JOURMNAL SEAL

FLY WHEEL
AND RING GEAR

B
ULLEY o ANKSHAFT
F
STRREREY CRANKSHAFT
WAE'T:I
BOLT

FRONT QIL SLINGER

MAIN BEARING CAPS

Fig. 6A-33—Crankshoft and Related Paorts—(80C-5831)
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inspections are necessary when evaluating bearing
failures. Then, inspect muin and connecting rod
journals for cracks, scratches, grooves, or scores.
Diress minor inperfections with an oilstone. Refinish
severely marred journals,

3

OVEELAY GOME

FROM ENTIRE ”“‘“Cﬂtiwﬂ%m
SURFACE INTO BEARING
MATERIAL

TAPERED JOURMNAL

SCRATCHED BY DIRT

'Ll-ij'_'j

TCOL 6701-D

OVERELAY
WIFLD OUuT

LACK OF OIL

BRIGH]
SECTIONS

IMPROPER SEATING

(POLISHED)

T ﬁ;}a

RADIUS RIDE CRATERS OR POCKETS

RADIUS RIDE FATIGUE FAILURE

Fig. 8A-34—Bearing Fallures—Typical —{40C-5474)

Fig. 6A-35—Rear Oil Seal to Block Installation—{40C-5633)

27. Measure the diameter of each journal in at least four
places o determine out-of-round, taper, or undersize
condition. See figure 6A-35.

A V5 B = VYERTICAL TAPER
C V5 D = HORIZOMTAL TAPER
A V5 C AND B ¥5 D = OUT-OF-ROUND
CHECK FOR OUT OF.ROUND AT
EACH END OF JOURMAL

’
/!
T / B
I /
1 - — L-u— /,
| | i)
\ \ ! ;
\ % t 3
\\ / _‘k-* :’ 4
- : e o ”

-

Fig. 8A-35—Crankshaft Journol Meosurement—{60C-5631)

7B

Fig. 6A-37—5eal te Ring Bearing Cop Installotion—(60C-5634)
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If the journals exceed the wear Himit of 0006 inch
out-of-round or 001 inch taper, they should be re
finished to size for the next undersize bearing.

If the journal will not “clean up" (o give the proper
clearance with the maximum underzize boaring avail-
able, replace the crankshaft.

Always repraduce the same journal shoulder radius
that existed originally. Too small a radius will result
in fatigue failure of the crankshaft. Too large a
radius will result in bearing failure due to radius
ride of the bearing.

31. After refinishing the journals, chamfer the oil holes,
then polish the journal with a No. 320 grit polishing
cloth and engine oil Crocus cloth may be used also
as a polishing agenl.

30.

32, Be sure that the rear journal oil seal grooves are

clean.

Install A new rear journal oil seal in the block, as
shown in figure 6A-36, and rear main bearing eap.
See figure BA-37. After installation, cut the ends of
the seals flush.

34, The main bearing inserls are selective fit, Do not
file or lap bearing caps or use bearing shims (o ob-
tain the proper bearing clearance,

35. Selective fit bearings are available for service in stand-

urd sizes only. Standard bearings are divided into

FLACE PLASTIGAGE FULL
WIDTH OF JOURNAL
ABOUT 1/4 INCH
OFFf CENTER

CHECK WIDTH
OF FLASTIGAGE

0.002
CLEARAMCE

INSTALLING
PLASTIGAGE

MEASURING
PLASTIGAGE

Fig. 6A-38—Installing and Measuring Plastigoge—
Engine Removed—(&0C-5635)

two sizes and arc identified by a daub of red or blue
paint, Refer o Section 6C for the available sizes.
Red marked bearings increase the elearance; blue
marked bearings decrease the clearance.

When replacing standard bearings with new bearings,
it is good practice fto first try to obtain the proper
clearance with iwo blue bearing halves.

He sure the bearing bores are clean. Place the upper
main bearing inserts in position in the bare with the
leng fitling in the slot provided.

47.

41,

47.

48,

49.

Install the lower main bearing inserts in the bearing
caps.

Carefully lower the crankshafl into place. Be care-
ful not to damage the bearing surfaces,

Place a piece of Plastigage on the crankshaft journal
the full width of the bearing cap and about 14 inch
off-center. See figure GA-J8,

Install the cap and tighten the bolts to 65-75 lbs. fi.
torgque, Do not turn the crankshaft while the Plasti-
gage is in place,

2. Remove the cap. Then using the Plastigage scale,

check the width of the Plastignge. When checking
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 i= in
the taper. The specified allowable taper limit is .003
inch (wear limit .001 inch).

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 con-
dition.

After the bearing has been filted, apply a light coat
of engine vil to the journal and bearings, then install
the bearing cap. Main 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. Torque the cap bolis to 65-75 lb=. ft

Repeat the procedure for the installation, or replace-
ment of the remaining bearings.

If the rear main bearing is replaced, replace the
lower oil seal in the rear main bearing cap and the
side seals. The upper oil seal in the block cannot be
replaced with the crankshaft installed.

To replace the lower rear oil seal and side seals, be
sure the rear journal oil seal groove is clean. Check
the installation of the new rear journal oil seal in
the rear main bearing cap; the ends of the seals must
be cut flush,

Dip the side seals in light engine oil, then immedi-
ately install them in the grooves, Do not use sealer
on the side seals. The seals are designed to expand
when dipped in oil. Using sealer may retard this
expansion. It may be necessary to tap the seals into
place for the last 14 inch of travel. Do not cut the seal
projecting ends.

Check the rear main bearing cap side seals for leaks
by squirting a few drops of oil into the parting lines
between the bearing cap and the cylinder block from
the outside. Blow compressed air against the seals
from the inside of the block. 1f air bubbles appear
in the oil, it indicates possible oil leakage. This test
should not be performed on newly installed seals

79
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until sufficient time has been allowed for the seals
te expand inle the sesl grooves.

50. Imstall the thrust bearing cap with the bells finger
tight.

1. Pry the crankshaft forward against the thrust surface
of the upper half of the bearing. See figure GA-39.

52, Hold the crankshaft forward and pry the throst
bearing cap to the rear as shown in figure GA-39.
This will align the thrust surfaces of hoth halves
of the bearing,

33. Retain the forward pressure on the crankshaft.
Tighten the cap bolts to specifications. Hefer to
fimure AA-3E.

5. Force the crankshaft toward the rear of the engine

55, Install a dial indicator so the contact point rests
apainst the crankshaft flange and the indicator axis
15 parallel o the crankshafl axis, See fgure 64A-40,

FGEWARD

THRLST HOLD CRAMNESHAFT
EEA;E{NG

FORW ARD

STEP 1-PRY CRANKSHAFT FORWARD
’ K f? FRY CAF

THRUST EACKWARD

E'-EARING

"
STEP 2-PRY CAP BACKWARD

o7 HOLD CRANKSHAFT
FORWARD

THRUST
BEARING
P

STEP 3-TIGHTEN CAP

Fig. 6A-39<Thrust Bearing Alignment—{&0C-5637)

80

o8

Fig. 6A-40—Crankshaft End Play—(40C-5638)

Set the dial on zero. Push the crankshaft forward
and nole the reading on the dial.

- If the end play exceeds the wear limit of .012 inch,

replace the thrust bearing. If the end play iz less
than the minimum limit (limits are 004 to 008
inch |, inspect the thrust bearing faces for scratches,
burrms, nicks, or foreign matter. If the thrust faces
are not defective, they probably were not aligred
properly. Install the thrust bearing and align the
faces following the recommended procedure (steps
al), 51, 52, and 533 then recheck the end play.

Turn the engine on the work stand so that the front
end 18 up.

Pistons

.

Hemove deposits from the piston surfaces. Clean
gum or varnish from the piston skirt, piston pins, and
rings with solvent. Do not use a caustic cleaning solu-
tion or a wire brush to clean pistons. Clean the ring
grooves wilh a ring groove cleaner as shown in fig-
ure 5A-41. Make sure the oil ring slots (or holes)
are ¢lean.

Carefully inspect the pistons for fractures at the ring
lands, skirts, and pin bosses, and for seuffed, rough,
or scored skirtz. If the lower inner portion of the
ring grooves have high steps, replace the piston. The
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TOOL 6110-E

recheck caleulations befors trving another piston
If none can be fitted, refinish the cylinder for the
next =2ize piston.

When a piston has been fitted, mark it for assembly
in the cylinder to which it was fitted.

If the taper and out-of-round conditions of the
cylinder bore are within limits, new piston rings will
give satisfactory service provided the piston clear-
ance in the cvlinder bore iz within limits. If the now
rings are to be installed in & used cylinder that has
not been refinished, remove the evlinder wall “glaze™.

@D el

61.

62,

6.

67,

68,

Fig. 64-81—Ring Groove Cleaner—(&0C-5640)

step will interferes with ring operation and cause
excesslve ring side clearance.

Spongy, eroded areas near the edge of the top of
the piston arc usually caused by detonation, or pre-
igmition. A shinyv surface on the thrust surface of the
piston, offset from the centerline hetween the piston
pin holes, can be caused by o bent connecting rod.
Replace pistons that show signs of excessive wear,
wavy ring lands, fractures, and/or damage from
detonation or pro-ignition,

Check the piston to cylinder bore clearance with a
tension scale and ribbon and the ring side clearance.
Heplace piston pins showing szigns of fracture or
etching and/or wear,

Replace all ringz that are scored, chipped, or cracked,
Check the end gap and side clearance. It is good
praclice to always install new rings when overhauling
the engine. Rings should not be transferred from one
piston to another regardless of mileage.

The ring side clearance should be within 002-.0035
inch. The end gap should not exceed the limits of
010-.025 inch.

Fistonzs are available for serviee in standard sizes
and 020, 030, (40 and .060-inch oversize. Stand-
ard size pistons are divided into lwo sizes and are
identified by a daub of red or blue paint. Refer to
Spction 60 for the available sizes.

The piston to cylinder hore clearance should be
from 0021-.0027 inch. The wear limit is .005 inch.
If the clearance is greater than the maximum
limit, recheck caleulations to be sure that the proper
gize piston has been selected, check for a damaged
piston, then try A new piston,

If the clearance is less than the minimum limit,

PISTON CLEARAMCE CHART
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70. Caleulate the size of piston to be used by taking a

71

T2.

T4,

6.

cylinder bore check. Refer to figure 6A-30.

Select the proper size of piston to provide the desired
clearance.

Make sure the piston and cvlinder block are at room
temperature {70°F ;. After any refinishing operation,
allow the cylinder bore to cool and make sure the
piston and bore are clean and dry before the piston
fit is checked.

Attach a tension scale to the end of a feeler gauge
ribbon that is free of dents or burrs, The fecler rib-
bon should be 14 inch wide and of the recommended
thickness listed in the Piston Clearance Chart.

Position the ribbon in the cylinder bore so that it
extends the entire length of the piston al 90° from
the piston pin location.

Invert the piston and install it in the bore so that
the end of the piston is about 114 inches below the
top of the cylinder block and the piston pin is
parallel to the crankshaft axis.
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PISTON RING

Fig. 6A-42—Piston Fit—{60C-5641) Fig. 4A-43—Measuring Piston Ring End Gop—(60C-5643)

76. Hold the piston and slowiy pull the scale in a straight 80, Push the ring down into the bore area where normal

line with the ribbon, noting the pull required to re- ring wear is not encountered.
move the fesler ribbon, See figure BA-42, 81. Use the head of a piston to posilion the ring in the
77. In the Piston Clearance Charl, the diangonal lines hore sn the ring g square with eylinder wall, Use
represent feeler ribbons of various thicknesses, the cuution to aveid damage to the ring or eylinder bore.
horizontal lines represent the pounds pull, and the 82, Measure the gap between the ends of the ring with
vertical lines represent the clearances. To determine a feeler gauge. See figure 6A-43 If the ring gap is
the clesrance, locate the line representing the pounds less than the recommended lower limit, try another
pull required to remove the feeler ribbon from the ring set. (Recommended limits are (010-.025 inch )
cylinder bore. Follow the horizontal line to the right 83, Check the ring side clearance of the compression
until it intersects the diagonal line representing the rings with a feeler gauge inserted between the ring
feeler ribbon. Hend down the vertical line for the and its lower land. See fgure 6A-44. The gange
clearance.
EXAMPLE:

a. If a 0.0015-inch feeler ribbon 18 used and it takes
approximately 415-pounds pull to remove the
feeler ribbon, the clesrance is approximately
0.0008 inch, This is determined by locating the
pounds pull (4% and following the line to the
right until it intersectz 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 nb-
bon, the resultant clearance is approximately
(0.0015 inch,

e, If a 0.003-inch fealer ribbon is used and it takes
approximately 4-pounds pull to remove the feeler
ribbon, the resultant clearance is approximately

0.0026 inch.
78. Belect the proper ring set for the size piston to be
used.
70, Position the ring in the cylinder bore in which -
it is going to be used. Flg. 6A-44—Checking Ring Side Clearance—Typical—({60C-5644)
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should slide freely around the entire ring circum-
ference without binding. Any wear that occurs will
form & step at the inner portion of the lower land.
If the lower lands have high steps, the piston should
be replaced.

Connecting Rods

84, The connecting rods and related parts should be
carefully ingpected and checked [or conformance o
ypecifications. Various forms of engine wear caused
by these parls can be readily identified.

A shiny surface on the pin boss side of the piston
usually 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 connecting
rod bearing wear can be caused by either a bent
connecting rod, an improperly machined crankpin,
or a tapered connecting rod bore.

Twisted connecting roeds will not create an easily
identifinble wear pattern, but hadly twisted rods will
disturb the action of the entire piston, rings, and

connecting rod assembly and may be the cause of

excessive oil consumptlion.

87. Clean the vonnecting rod in solvent, including the
connecting rod bore and the back of the inserts. Do
nol use a caustic cleaning solulion. Blow out all

UFFER
COMPRESSION -
RING LOWER
COMPRESSION
RING
OIL RING
ASSEMBLY
J\ _
=
7\ PISTON
PISTOMN PIN

CONMNECTING ROD

BEARING msms@
ey

f9.

passages with compressed air.
Inspect the connecting rods for signs of fractures and
the bearing bores for out-of-round and taper. Bearing
bore out-of-round and taper limits are 0002 inch. If
the bore exceeds the recommended limits and/or if
the connecting rod is fractured, it should be replaced.
(Check the I.T), of the connecting rod piston pin bore
and the 0.D. of the piston pin. Replace the connect-
ing rod if the pin bore is not within specifications,
Replace the piston pin if the pin is not within speci-
fications.

Replace defective connecting rod nuts and bolts.

. The piston, connecting rod, and related parts are

shown in figure GA-45.

The piston pin bore of a connecting rod must be
within the limits of 0.9107-0.9112 inch. The diameter
of the piston pin must be within the limits of 0.9120-
0.9123 inch.

Assembly of Piston and Connecting Rod Assembly

( For Disassembly Procedure, see page 6-10.)

a. Assemble details 2 and 3 of Tool 61351 to the
piston pin.

b. Apply a light coat of engine oil to all parts. As-
semble the piston to the connecting rod with oil
squirt hole in the connecting rod and the inden-
tation in the piston. Refer to figure 6A-26.

Fig. 8A-45—Pisten, Connecting Rod, and Reloted Parts—
{60C-5545)

=—TOOL 6135.)

-—DETAIL 3
_ |—|——DETA|L 2

DETAIL 1

Fig. 6A-46—Piston Pin Installation—{60C-5647)
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c. Start the piston pin in the piston and connecting
rod. With the long pilot (detail 2) entering first
press the piston pin through the piston and con-
necting rodd until detail 2 is seated firmly In
detail 1. See figure BA-456.

d. Follow the instructionz contained on the piston
ring package and install the piston rings. Use
Piston Ring Expander, Tool 61493, to avoid over-
expanding and to expand the ring to a true circle
to avoid distortion.

e. Be sure the bearing inserts and the bearing bore
in the connecting rod and cap are clean. Foreign
material under the inserts may distort the bear-
ing and cause a failure. Install the bearing inserts
in the connhecling rod and cap with the tangs
fitting in the slots provided.

f. After the connocting rods are assembled to the
piston, check them for bend or twist on a suitable
alipnment fixture, Follow the inatructions of the
fixture manufacturer. If the bend and/or twist is
excessive, the connecting rod should be straight-
ened or replaced.

ENGINE ASSEMBLY (CONTINUED)

a3,

=

=)
&

84

Be sure Lo install the pistons in the same evlinders
from which they were removed, or lo which they
were fitted. The connecting rod and bearing cap
are numhbered from 1 to 6§ beginning at the front of
the engine. The numbers on the c¢onnecting rod
and bearing cap must be on the same side when
installed in the cvlinder bore. If & connecting rod is
ever transposed from ome block or cylinder to
another, new bhearings should be fitted and the con-
necting rod should be numbered to correspond with
the new cylinder number.

Make sure the ring gaps are properly spaced around
the circumference of the piston.

5. Install a piston ring compressor on Lhe piston and

push the piston in with a hammer bhandle until it
i slightly below the top of the cylinder. See figure
6A-47. Be sure to guide the connecting ruds to avoid
damaging the crankshaft journals. Install the piston

NOTCH TO FRONT OF ENGINE

Fig. 6A-47—Pisten Installation—(&60C-5648)

a8,

98

108,

104

105.

108,

with the noich in the piston head toward the [ront
of the engine,

The connecting rod besring inserts are selective
fit. Do not file or lap bearing caps or use bearing
shims to obtain the proper bearing clearance.

. Selective fit bearings are available for service in

standard sives only. Standard bearings are divided
into two sizes and are identified by a daub of red
ur blue paint. Refer to Section 6C [or the availahle
sizes, Red marked hearings increase the clearance;
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 bloe 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
cnuse a failure.

Install the bearing insert2 in the connecting rod and
cap with the tangs fitting in the slol provided.

Pull the connecting rod assembly down firmly on
the crankshaft journal.

Flace a piece of Plastigage on the lower bearmg
surface, the full width of the cap and about %4 inch
off center.

Install the eap and tighten the connecting rod
nuts to 19-24 lhs, ft. torque. Do not turn the ¢rank-
shafl while the Plastigage is in place.

Remove the cap, then using the Plastigage scale,
check the width of the Plastigage. When checking
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
clearance, The difference between the two readings
is in the taper,

If the clearance is less than the specified limits of
0006-.0025 inch, try two red bearing halves or a
combination of red and blue, depending upon the
onndition. If the standard bearings do nol bring the
clesrance within the desired limits, refinish the
crankshaft journal, then install undersize bearings.
After the bearings have been fitted, apply a light

Fig. 6A-48—Checking Connecting Rod Side
Clearance—|{&0C-5649)
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107.

108,

108,

coat of engine oil to the journals and bearings.
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 crankshafi
journal.

Install the cuonnecting rod cap, then tighten the nuts
to 18-24 lbs. ft torque,

Aflter the piston and connecting rod assemblies have
been installed, check the side clearance between the
comnecting rods on each crankshaft journal, See
fAgure GA-48. The side clearance should be within
the limits of .007-.0105 inch.

Timing Chain and Sprockets

110,

111.

113

114,

Clean all parts of the timing chain and sprockets in
solvent and dry them with compressed air. Inspect
the chain for bhroken links and the sprockets for
cracks, ond wormn or damaged teeth. It is recom-
mended that all components be replaced if any one
ilem needs replacement.

Lubricate the timing chain and sprockets with
engine oil. Place the keys In position in the slots
on the crankshaft and camshaft,

Position the sprockets and timing chain on the cam-
shaft and erankshaft. Be sure the timing marks on
the sprockets and chain are positioned as ghown in
figure GA-24.

Rotate the crankshaft in a clockwise direction (as
viewsd from the front) to take up the sluck on the
left side of the chain.

Install the camshaft sprocket capscrew and wash-
ors. Install the crankshaft front oil slinger. There
is a pointer on the oil slinger which lines up with
the camshaft sprocket timing mark.

Cylinder Front Cover

115

116

117,
118.
119,

120.

121

122

123.
124,

Drive out the old seal from the cylinder front cover
with a pin punch. Clean out the recess in the cover.
Coat o new seal with greasse, Install the seal, as
ghown in figure GA-49.

Drive the seal in until it is fully seated in the
recess,

After installation, check to be sure the spring is
properly positioned in the seal,

Clean the eylinder front cover and the gasket sur-
face of the evlinder block.

Coat the gasket surface of the block and the cover
with sealer. Position a new gaskel on the block.
Using Tool 6059-D to align the cover seal with the
erankshaflt, install the cover on the block. (The
crankcase ventilation tube bracket is retained by
onc cylinder front cover bolt.) Tighten the screws
to 7-9 Ihs. ft. torque.

Line up the crankshaft pulley keyway with the key
on the crank=haft

Install the crankshaft pulley,

Inatall the water pump, generator, fan pulley, and
fan, Install and adjust the drive belt,

TOOL &700.C

Flg. 6A-49—Crankshaft Frent Oll Seal
Installation—(&0C-5650)

Qil Pan and Qil Fump

126.

126,

127.

128.

129.

130.

131.

133.

Scrape any dirt or metal particles from the inside
of the oil pan. Scrape all nld gasket material from
the gasket surface, Wash the pan in a solvenl and
dry it thoroughly. Be sure all foreign matter is re-
maved from below the haffle plate.

Check the pan for cracks, holes, damaged drain
plug threads, a loose baffle, and a nicked or warped
gasket surface.

Repair any damage, or replace the pan if 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 valve
chamber. Be sure all dirt and chips are removed.

Check the inaside 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 6A-50. The clearance limits are .006-.011 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
siraight edge and the mtor and outer race. See
fipure 6A-51. The recommended limits are .0010-
0035 inch. The outer race, shaft and rotor are
replaceable only as an assembly.

Check the drive shaft to housing bearing clearance
by measuring the 0.D. of the shaft and the IL.D. of
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137. 0il all parts of the oil pump thoroughly.

Assembly of Qil Pump Assembly
{ For disassembly procedure see page 6-9.)

a. Install the nil pressure relief wvalve plunger,
spring, and a new cap.

b. Install the outer race, and the inner rolor and
ghaft assembly. The inner rotor and shafi, and
the outer race are serviced as an assembly.
One part should not be replaced without replac-
ing the viher. Install the cover and tighten the
cover retaining screws to 6-9 lbs, ft. torgue.

¢, Position a new gasket and the oil inlet tube on
the oil pump and install the retaining bolts,

138. Using a new gasket, install the oil pump, and oil
inlet tube assembly. See figure GA-32.

139. Make sure the gasket surfaces of the block and oil
pan are clean.

140). Chnat the block surface and oil pan gasket surface
with sealer and position the goasket on the block.

._,_ See figure 6A-53.
141. Install the oil pan front seal on the cylinder front
Fig. 6A-50—-Checking Outer Roce to Oil Pump Housing cover and the nil pan rear seal on the rear main
Clearance—{&0C-5651)

bearing cap. Refer lo figure 6A-53. Be sure the tabs

) P on the seals are on top of the oil pan gasket.
the housing bearing. The recommended clearance 149  pygition the vil pan on the block. Install the retain-
limits are .0015-.0029 inch, ing screws, then tighten the serews from the center

134, Inspect the relief valve spring for a collapsed or outward in each direction to 7-9 Ibs, ft. torque.
worn condition.

135. Check the relief valve spring tension. The spring
should exert a pressure of 8.6-9.5 pounds at 1.078
inches. If the spring tension is not within specifica-
tions and/or the spring is defective, replace the
spring.

136. Check the relief valve pislon for scores and free
operation in the bore.

FEELER GAUGE

Fig. 6A.51—=Checking Roter End Play—(60C-5652) Fig. 6A-52—0il Pump Pick-Up Tube Installed —(&0C-5653)
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REAR SEAL

FROMNT SEAL

CIL PAN GASKET

Fig. 8A-533—0il Pan Guosket and 5eals Installed—{&60C-6044)

Flywheel

143

144.

. Inspect the Avwheel for cracks, heat cheock, or other
defects that would make it unfit for further service.
Machine the [riction surface of the flywheel if it s
scored or worn. If it 15 necessary to remove morc
than 0.045 inch of stock from the original thickness,
replace the flywheel.

Inspeect the ring gear for worn, chipped, or cracked
teeth. If the teeth are damaged, replace the ring
gear.

Position the fliwheel on the erankshaft and install
the retaining halts, Tighten the bolls to 73-83 lbs. ft.
torgue,

. Imstall the clutch pilot bushing, See fgure 6A-54.
With the flywheel installed on the crankshaft, check
the fvwheel face runout.

5. Imstall a dial indicator so that the indicator point

bears against the Mywheel face. See figure GA-55.
Turn the flywheel making sure that it is full for

TOOL 7600.-C

Fig. 6A-54—Clutch Pilot Bushing Installation—(&0C-5054)

ap i
T
38—

0 c0a ™

TOOL 6565
TOOL 4201.0

14

133,
154,

Fig. 6A-55—Chocking Flywheal Foce Runout—{60C-5655)

g,

ward or rearward so that crankshaft end play will
not be indicated as flywheel runout.

If the runout exceeds the maximum limit of 010
inch, remove the flvwheel and check for burrs be-
tween the flvwheel and the face of the crankshaft
mounting flange. If no burrs exist, check the runout
of the crankshaft mounting fange. Replace the fly-
wheel or machine the crankshaft #yvwheel face if
the mounting flange runout is excessive.

Heat the defective ring pear with a blow torch on
the engine side of the gear, then koock it off the
flywheel. Do not hit the Hywheel when removing
the ring gear.

Heat the new ring gear evenly until the gear
expands enough to slip into the flywheel. Make
sure the gear is seated 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 leeth,
On a ywheel for a manuwal-shift transmission, use
Tool 7363-A to locate the clutch disc, then install
the pressure plate.

Pump, Distributor, Oil Filter, and Tappets

Using a new gaskel, insiall the fuel pump.
Posilion the distributor and intermediate drive
ghaft into the block with the rotor at the No. 1
firing position and the breaker points open. Install
the hold down clamp. Make sure the oil pump
intermediate drive shaft is properly seated in the
oil pump. It may be necessary to reposition the
intermediate shaft in order to engage it in the
oil pump.

Coat the gasket on the oil filter with oil, then place

ar
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Fig. 6A-56—0il Filter Installation—({&60C-5657)

the filter in position on the adapter fitling. Sew
figure 6A-56, Hand tighten the filter until the gosket
contacts the adapter face, then advance it 14 turn.
Dip the tappet foot in Lubriplate, then coat the
remainder of each valve tappet with engine nil. In-
atall the tappets in their vriginal bore.

Cylinder Heod and Valves

157. Check the cylinder head for cracks, and the gasket
surface for burrs and nicks. Replace the head if it is
cracked. Do not plane or grind more than 0,010
inch from the evlinder head gasket surface. Hemove

all burrs or scratches with an oil stone,

Check the flatmess of the cylinder head gasket sur-
face. See figure 6A-57.

Remove all deposits from the valve with a fine wire
brush or buffing wheel. The critical inspection

pointa and tolerances of the valves are illustrated
in figure BA-58.

CHECK DIAGOMALLY
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®
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FOR CHECK FOR
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REFER TO)

SPECIFICATIONS

160

161

162

163.

164,

Fig. 6A-58—Critical Valve Tolerances—{&0C-5658)

Inspect the valve face and the edge of the valve
head for pits, grooves, soores, or other defects. In-
gpect the =tem for a benl condition and the end of
the stem for grooves or Scores.

Check the valve head for signs of burning or ero=ion,
warpage, and cracking, Defects, such as minor pits,
grooves, ete., may be removed. Discard valves that
are severely damaged.

Inspect the valve springs, valve spring retainers,
locks and sleeves for defects, Discard any defective
parts.

Check the valve face runout. See figure GA-59. It
should not exceed the wear limil of 002 inch.
Check the valve stem clearanes of each valve in its
respective valve guide using Tools 6505-G and
4201-D {(or 6565). Sen figure BA-80. 'I'c properly
use tools, install Tool 6505-G on valve stem until
fully =eated and tighten knurled selscrew firmly,
then permit valve to drop away from it= seat until
tool contacts the upper surface of the valve gnide.

F~——— RUNOUT GAUGE

Fig. 6A-57—Checking Cylinder Head Flatness—(60C-5663)

Fig. 6A-59—Check Valve Foca Runout—{80C-5659)
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DIAL
INDICATOR

Fig. 6A-60—Checking Volve Stem Clearonce—(&0C-5660)

Position dial indicatlor with flat tip against the cen-
ter portion of tool epherical section at HM° to the
valve stem. In order to ascertain actual valve stem
clearance, the tool should be moved back and forth

168,

TQOL 40ES- AE

165,

166.

167.

163,

170.

on an axis at a right angle (o the rocker shaft. Take
a reading on the dial indicntor without removing
the tool from the valve guide upper surface, then
divide the reading by two, 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 O0.00058-0.0025 inch. The recom-
mended exhaust valve stem clearance limits are
(.0018-0.0035 inch.

If the valve stem to valve guide clearance exceeds
ther wear limil, ream the valve guide for the next
oversize wvalve stem. Valves with oversize stem
diameters of 0.003, 0.015, and 0.030 inch are avail-
able for service. Always reface the valve seat after
the valve guide has been reamed.

If it becomes necessary to ream a valve puide to
install a valve with an oversize stem as shown in
figure 6BA-61, a reaming kit iz available which con-
tains the following reamer and pilot combinations:
a (L003-inch (0.8, reamer with a standard diameter
pilot, a 0.015<inch 0.5 reamer with a 0.003-inch
0.5, pilet, and a 0.080-inch reamer with a 0.015-inch
(.8, pilot.

When going from a standard size valve to an over-
size: valve, always use the reamers in sequence. Al-
ways reface the valve seat after the valve guide has
heen reamed.

Clean the wvalve guide bores with a valve guide
cleaning tool. Use cleaning solvent to remowve dirt,
grease, and other deposits.

Check the spring for proper pressure, See figure
6A-62, Weak valve springs cause poor engine per-
formance; therefore, if the pressure of any spring
approaches the wear limit, replace the spring. The
spring ehould exert a pressure of 47.75-56.25 pounds

REAMER KIT

&0B 5-AE-1 003-0.5
&085-AE-2 .015-0.5
S085-4E-3 003.0,5

15 HEARD
AMD MULTIPLY READING BY

APPLY TORGIUE UMNTIL
READ TOIRGCUE

SET KHOB 1O
COMFRESSED
B LEMNGTH OF SPRIMNG

Fig. 6A-61—Reoming Volve Guides—(60C-5666)

Fig. 6A-62—Checking Valve Spring Tension—(&60C-5661)

a9
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RUNCUT
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Fig., 8A-63—Checking Valve Spring Squareness—|&0C-5641) Fig. 8A-64—Checking Volve Seat Runout—(60C-5664)

171

178

176,

when compressed to 1,580 inches with a wear limil
of 40 pounds, or a pressure of 112-122 pounds when
compressed to 1,222 Inches with a wear limit of
101 pounds,

Check each spring for squareness using a steel
square and a surface plate. See figure 6A-63. Stamd
the spring and squarc on end on the surface plate,
Slide the spring up to the square. Revolve the
spring slowly and observe the space between the
top eoil of the spring and the square Tf the spring
is out of square more than 1/16 inch, replace it

The valve refacing operation should be closely co-
ordinated with the valve seal refacing operation so
that the finished angle of the valve face will match
thae wvalve seat. This s important sa that the
valve and seat will have a gouod compression tight
fit. Be sure thal Lhe refacer grinding wheels are
properly dressed.

Il the valve face runout is excessive and/or to
remove pits and grooves, reface the valves to a true
44° angle. Remove only enough stock to correct
the runnut or to clean up the pits and grooves. If
the edge of the valve head is less than 1/32 inch
after grinding, replace the valve as the valve will
run lwo hot in the engine,

Remove all grooves or score marks from the end
of the valve stem, then chamfer as necessary. Do
not remuve more than (L010 inch from the stem.
After refacing the valves, it is good practice o
lightly lap in the valves with a medium grade lap-
ping compound (o match the seats. Be sure to re-
move all the compound from the valve and seat
after the lapping operation.

Check the valve seat runout with an accurate gauge.

See figure BA-64. Follow the instruclions of the
gauge manufacturer

177, Measure the valve geal width. See figure 6A-65,

178. Refacing of the valve seats should be closely co-
ordinated with refacing of the wvalve face so the
finished seat will match the valve face and be cen
tered. This s important s0 that Lthe valve and seat
will have a good compression tight fit Be sure that
the refacer grinding wheels are properly dressed.

179, Grind the valve seats to a true 44° angle. See figure
GA-66. Remove only enough stock to clean up

Fig. 6A-65—Measuring Valve Seat Width—{&6DC-5665)
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Lr:.u:!cs—-"-ﬁ-il_dJ
P ——steeve

T REMOVE STOCK TO REMOVE

l USE 507 WHEEL

{;r

S

FROM TOP OF SEAT, STOCK FROM =
USE 307 WHEEL BOTTOM OF SEAT, RETAINER J

e *—— VALVE
o — SPRING

WALVE SEAT
WiIDTH

EXHALST— _ |
VALVE
Fig. 6A-66—Valve Seat Refacing—(60C-5667)
INTAKE VALVE
pits, grooves, or to correcl lhe valve seal runout
After the seat has been refaced, measure the scat
width. Sece figure 6A-65. Narrow the seat, if neces-
sary to bring it within limits.
180, Ti the valve seat width cxeceds the maximum limit,
remove enough stock from the top edge and/or
bottom edge of the zeat to reduce the width to Fig. 6A-67Valve Assembly—{60C-5668)
specifications. See figurc 6A-66,
181. Use a 30° angle grinding wheel to remove stock ¢. Install the valve spring azsembly over the valve,
from the bottom of the seats (raise the seats) and Be sure the valve spring is installed on the
use a 60° angle wheel W remove stock from the valve so that the closed eoils are against the

top of the seats (lower the seats).

182, The finished valve seat should contact the approxi-
mate conter of Lhe valve face. To determine where
the valve seat contacts the face, coat the seal with
Prussian blue, them 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
is satisfactory. If the blue iz transferred to the top
edge of the valve face, lower the valve seat. If the
blue is transferred to the bottom edge of the valve
face, raise the valve seat.

183, After the cylinder head has been thoroughly recon-
ditioned, begin assembly procedure.

Assembly of Cylinder Head Assembly

(For Dizassembly Procedure, see page 6-5.)
a. Lubricate the valve guides and valve stems with
engine oil, Apply lubriplate to the tip of the
valve stems,

ST % .
b. Install cach valve in the valve guide from which UNDERSIDE OF _'.- " SURFACE OF [
it was removed or to which it was fitted, See FRING RETAINER QFS0l © SPRING PAD i g8
figure 6A-67. Install a new stem seal on the Fig. 6A-68—Checking Valve Spring Assembled
valve. Heights—(60C-5669)

@1
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cylinder head. Install the spring retainer and
sleove,

d. Compress the spring and install the retainer
lncks. Refer to figure 6A-19.

e. Measure the assembled height of the wvalve
spring {rom the surface of the evlinder head
spring pad to the underside of the spring re-
tainer with dividers. See fipure 6A-88,

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 spacer(s)
between the cyvlinder head spring pad and the
valve spring to bring the assembled height to
the recommended dimension of 1-9/16-1-39/64
inches. Do nol install spacers unless neccssary,
Never use more than two spacers. Use of more
than the recommended number of spacers will
result 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 head gasketl sealer to both sides of
a new gaskel, Use the brush furnished to spread
the sealer lightly and cvenly over the entire gasket
surface. Position the gasket over the guide studs
on the eylinder block

185. Lift the cylinder head over the guidex and slide
it down carefully. DBefore installing the cevlinder
head bolts, coat the threads of the end bolts for
the right side of the cylinder head with a small
amount of water resistant sealer. Install, but do notl
lighten, two bolts at opposite ends of the head to
hold the head and gasket in posilion.

186. Hemove the guides, then install the remaining bolts.

187. The cylinder head bolt tightening procedure is per-
formed in three progressive sleps. Follow the
sequonce shown in figure GA-69. Tighten the bolts
to 55 Ibs, {1, torque, then tighten the bolts to 65
Iba, ft. torque. Finally, tighten the bolts to 75 lbs,
ft. torgue. After the eylinder head belts have been
tightened Lo specifications, the bolts should net be
disturbed.

Valve Push Rods

188. Check the ends of the push rods for nicks, grooves,
roughness or wear.

189. 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 BA-70, If
the runout exceads the maximum limil al any
points, discard the rod. De not attempt to straighten
push rods,

180, Lubricute both ends of the push rods with engine
oil, Install the push rods in their proper sequence,

2

TORGQUING QF ALL CYLINDER HEAD BOLTS,
IN THE ABOVE SEQUENCE TO BE PROGRESSIVELY
INCREASED IM THREE STEPS:

Ist STEF ENGINE COLD-TORQUE TO 55 LBSFT
2nd STEF ENGINE COLD.TORQUE TO &5 LBSFT
rd STEF ENGINE COLD-TORQUE TO 75 LBSFT.

Fig, 6A-69=Cylinder Hood Bolt Tightening
Sequence—=(460C-5670)

pusitioning the lower end of the rods in the tappet
sockets.

Valve Rockers

191. Clean all parts of the valve rocker arm shaft assem-
bly thoroughly. Make sure that all oil passages
are open.

192. Check the clearance betwen each rocker arm and
the shafi by checking the 1.D. of the rocker arm
bore and the O.1. of the shaft. If the clearance be-
tween any rocker arm and the shafll exceeds 0.006
inch, replace the shaft and/or the rocker arm. In-
spect the shaft and rocker hore for nicks, scratches,
scores, or scuffs Dress up minor surface defects
with a hone.

193. Inspect the pad at the valve end of the rocker arms
for a grooved radius, If the pad is grooved, replace

the rocker arm. Do not attempt to true this surface
by grinding.

PUSH ROD &=
v

DIAL INDICATOR

Fig. 8A-70—Checking Valve Pusth Rod—(&0C-5671)
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194.

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, see page 6-7.)

a. If the plugs were removed from the ends of the
shaft, use a blunt tool or large diameter pin
punch and install a plug. cup side out, in each
end of the shaft.

b. Install the spring washer and pin on one end
of the shaft.

c. Install the valve rocker arms, supports, and
springs in the order shown in figure 6A-15. Be
sure the oil holes in the shaft are facing down-
ward. Complete the assembly by installing the
remaining spring washer and pin.

ENGINE ASSEMBLY (CONTINUED)

195.

196.

197.

198.

200.

201.

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 tcold) valve lash adjust-
ment. Refer to figure 6A-8 The final valve lash
adjustment is made with the engine installed in
the car.

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.

14.

16.

17.

18.

On a car with Comet Drive. start the converter pilot
into the crankshaft.

On a car with a manual-shift transmission, start the
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. Install the flvwheel
or converter housing upper retaining bolts.

Remove the jack from the transmission. Raise the
car.

Remove the guide pin and install the flvwheel 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
Ibs. 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. Connect
and adjust the choke control cable.

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 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 14 inch deflection midway
between the pulleys. Install the radiator. Connect
the radiator upper and lower hoses. Fill and bleed
the cooling system. Fill the crankcase with the
proper grade and quantity of engine oil.
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Flg. 6A-T1—Valve Rocker Arm Cover Gaosket Installation
(60C-5656)

19, 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.

2. Perform the final valve lash adjustment. Refer to
section BA—"0Om the Car Adjustments.”

21, Cement a new gasket to the valve push rod cover,
See figure BA-T1, Install the cover, Install the woil
level dip stick.

22, 0On a car with Comet Drive, adjust the transmission
control linkage, Install the air cleaner.

23. A typical engine installation iz shown In figure 6A-72,

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-

& EMGINE FROMT SUPPORT

- ——

L

SUPFORT BRACKET

3\

X S

L

g’ Al

Fig. 6A-72—Engine Installation—(60C-5672)

94

Fig. 6A-73—Engine Front Support—(&0C-5611)

lation. The front supports are located onm each side of
the crankcase.

REMOVAL

1. Bemove the engine support to underbody retaining
nmuts, The nuts must be removed from both supports
s that the engine can be raised.

2. Raise the engine slightly with a jack and a wood
block placed under the oil pan.

3. Hemove the engine support to engine retaining bolis
and remove the support.

INSTALLATION

1. Place the engine support into position and install
the support to engine retaining bolts. Tighten the
bolta to 23-28 1hs. ft. torque.

2. Lower the jack and guide the support studs through
the holes in the underbody. Remove the jack and
wood block.

3. Install the support to underbody retaining nuts and
lockwashers, Tighten the nuts to 11-15 lhs, ft. torgue.

Engine Rear Support

The engine rear support is shown in figure 6A-T4. It 1s
located at the transmission extension housing.

REMOVAL

1. Bemove the support assembly to underbody retain-
ing bolis, Remove the support assembly to insulator
retaining bolts and remove the support assembly.

2. Remove the insulator to extension housing retaining
bolts and remove the insulator,

INSTALLATION
1. Imstall the insulator assembly on the supporl as-
sembly.
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BRACKET

SUPPORT

INSULATOR

Fig. 6A-74—Engine Reor Support—{60C-5612)

2. Place the assembly in posilion and install the sup-
port assembly to underbody lockwashers and retain-
ing bolts.

3. lnstall the insulator to extension housing lockwasher
and retaining bolts.

Exhaust Manifold
REMOVAL

1. Remove the air cleaner. Disconnecl the muffler inlet
pipe from the exhaust manifold.

2. Bend the exhaust manifold retaining bolt lock tabs

back and remove the relaining bolts. Remove the
exhausl manifold,

INSTALLATION

1, Scrape the old gasket material from the flanges of
the muffler inlel pipe and from the exhaust manifold
inlet pipe flange. Place a new exhaust manifold to
muffler inlel pipe gasket over the studs of the exhaust
manifold.

2, Place the exhaust manifold into position on the
muffler inlet pipe and against the block. Install the
exhaust manifold to block retaining beolts and tab
washers, Torque the retaining bolts to 13-18 Ths, ft.

Lock the bolts by bending one tab of the washer over
a flat on the bolt,

J. Install the muffler inlet pipe to exhaust manifald
lockwashers and nuts. Install the air cleaner,

Cylinder Head

Cylinder head repair operations and checks such as
valve and wvalve seat refacing, cylinder head flatness
checks, etc., are covered in Engine Assembly |(Engine
Removed from Vehicle), under “Cylinder Head” in this
section of the manunl,

REMOVAL

I. Drain the cooling system. Remove the air cleaner.
Disconnect the battery eable at the cylinder head.

2. Disconnect the muffler inlet pipe at the exhaust
manifold, Pull the muffler inlet pipe down. ltemove
the gasket,

3. Disconnect the aceelerator rod retracting spring. Dis-
connect the choke control cable and the accelerstor
rod at the carburetar.

4. Disconnect the fuel inlet line and the distributor
vacuum line at the carburetor. Disconnect the intake
manifold vacuum line al the intake manifold,

5. Disconnect the carburetor spacer outlei line at the
spacer. Disconnect the radiator upper hose and the
heater hose at the water outlet elbow, Disconnect
the radiator lower hose and the heater hose at the
water pump.

6. Disconnect the distributor vacuum line at the dis-
tributor, Disconnect the carburetor fuel inlet line
al the fuel filter and the intake manifold vacuum line
at the fuel pump. Remove the three lines as an as-
sembly. Disconnect the windshield wiper vacuum
line ai the fuel pump.

Disconnect the spark plug wires at the spark plugs.

Remove the valve rocker arm cover.

9. Back off the valve lash adjusting screws to remove
the load from the rocker arms. Loogsen the valve
rocker arm shaft retaining bolt: and remove the
valve rocker arm shafll assembly. See figure 6A-75.
Remaove the valve push rods in sequence. See figure
BA-TH.

L

10. Remove one cylinder head bolt from each end of
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Fig. 6A-76—Valve Push Rod Removal—{60C-5616)

the head at opposite corners and install the evlinder
head guide studs. See figure 6A-77. Remove the re-
maining cvlinder head bulls and remove the cylinder
head Do not pry between the eyvlinder head and
block as the gasket surfaces may become damaged.

INSTALLATION

Clean the head and block gasket surfaces. If the
cylinder head was removed for a gasket change,
check the fatness of the cylinder head and block
Refer to figure 6A-57.

Apply cylinder head gasket sealer lo both sides of
a new gaskel. Use the brush furnished to spread the
sealer lightly and evenly over the entire gasket
surface. Position the gasket over the guide studs on
the evlinder block.

Lift the cylinder head over the guides and slide it
down carefully, guiding the exhaust manifold studs
into the muffler inlet pipe,

Coal the threads of the end bolts for the right side
of the cylinder head with a small amount of water
resistant sealer. Install, but do not tighten, two
bolts at opposite ends of the head to hold the head
and gasket in position, Remove the puides, then
install the remaining bolts.

The cylinder head bolt tightening procedure is per.
formed in three progressive steps. Follow the

7/14".14 = &" BOLT. CUT OFF HEAD, TAPER
END AND SLOT FOR SCREWDRIVER

Fig. 6A-77—Cylinder Head Guide Studs—{60C-5617)

TORQUING OF ALL CYLINDER HEAD BOLTS,
IM THE ABOVE SEQUENCE TO BE PROGRESSIVELY
IMCREASED N THREE STEPS:

lir STEP EMNGIME COLD-TORQUE TO 535 LBS.FY
Znd STEF ENGINE COLD.TORGUE TO &5 LBSFT
3rd STEF ENGINE COLD-TORGQUE 1O 75 LBS.FT

10,

11.

12,

Fig. 8A-TB—Cylinder Head Balt Tightening Sequance
(60C-54670)

sequence shown in figure 6A-78. Tighten the bolts
to 55 lbs. ft. torque, then tighten the bolts to 66
lbs. ft. torque. Finally, tighten the balts to 75 lba. ft.
torque, After the eyvlinder head bolts have heen
tightened to specifications, the bolts should not be
disturbed.

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 sockets
Apply lubriplate to the valve stem tips and to the
rocker arm pads.

Position the valve rocker arm shafl assembly on the
head. Be sure the oil holes in the shafi are facing
downward.

Torque all the valve rocker arm shaft retaining bolts
to 30-35 lbs. ft. Perform a preliminary (cold) valve
lash adjustment. Refer to figure BA-8.

Install the muffler inlet pipe lockwashers and retain-
ing nuts.

Connect the radiator upper hose and the heater hose
at the water outlet elbow, Connect the radiator lower
hose and the heater hose at the water pump, Con-
nect the carburetor spacer outlet line at the car-
buretor spacer.

Position the distributor vacuum line, the carburetor
fuel inlet line, and the intake manifold vacuum line
on the engine. Connect the fuel inlet line and the
distributor vacuum line at the carburetor. Connect
the intake manifold vacuum line at the intake mani-
fold. Connect the battery cable to the cylinder head.

Connect the accelerator rod retracting spring. Con-
nect the choke control cable and the accelerator rod
at the carburetor. Adjust the choke control cable.
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13.

14.

15.

16.

Fig. 6A-79=Aligning Timing Marks—{60C-55623)

Connect the distribulor 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,

Cornnect the spark plug wires, Be sure the wirces are
forced all the way down into their sockets.

Fill and bleed the cooling system. Start the engine
and operate it for a mintmom of 30 minutes at 1200
rpm Lo slabilize engine lemperatures, Adjust the
engine idle speed and the idle fuel mixture, Check
the valve lash with the engine idling and adjust the
lagh il necessary, using step-lype gauge. Refer to
figure GA-9.

Coat one side of the valve rocker arm cover gasket
with oil resistant sealer. Lay the coemented side of
the gasket in place in the cover. Install the cover,
making sure that the gasket seats evenly all around
the hesad.

Crankshaft Pulley
REMOWVAL

|

2

Loosen the generator mounting bolts and the adjust-
ing arm bolts and remove the drive belt

. Hemove the crankshaft pulley bolt and washer, Slide

the pulley off the end of the crankshaft.

INSTALLATION

2

Line up the pulley keyway with the key on the crank-
shaft and slide the pulley on the crankshaft.

Install the washer and retaining bolt. Torgque the
retaining bolt to 45-55 lbs. ft. Install and adjust the
drive belt.

Cylinder Frent Cover and Timing Chain
REMOVAL

1

. Drain the oooling system and the crankecase. Dis-

connect the radiator upper hose at the coolant outlet
elbow and the radiator lower hose at the water pump.
Remove the radiator. Remove the drive belt, fan
and pulley, and the crankshaft pulley,

Remove the cylinder front cover and gasket (the
crankcase ventilation tube bracket is retained by one
cylinder front cover bolt). Remove the crankshaflt
front oil slinger. Crank the engine until the timing
marks are aligned a= shown in figure 6A-79. Remove
the camshaft sprocket retaining bolt and washer.
Slide both sprockels and timing chain forward and
remove them as an assembly.

Remove the oil pan and related parts. Refer to “0il
Pan Removal™ in this section.

FRONT OIL SEAL REPLACEMENT

1.

Z

Drive out the old seal with a pin punch. Clean out
the recess in the cover,

Coat a new seal with grease and install the seal.
See figure 5A-80. Drive the seal in until it is fully
seated in the recess. Check the seal after installa-
tion fo be sure the spring is properly positionad
in the seal

INSTALLATION

i 8

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.
There iz a pointer on the vil slinger which lines up
with the camshaflt sprocket timing mark,

Apply =ealer to the cylinder front cover gasket and
position the gasket on the cylinder front cover. To
align the cover seal with the crankshafl, use Tool
A059-D to install the cover on the block (the crank-
case ventilation tube bracket is retained hy one
cylinder front ocover holt). Torque the retaining
bolts to 7-9 lbs. [t Install the cronkshaft pulley.

TOOL 4700-C

Fig.

6A-B0—Crankshaft Front Oil Seal Installation—{60C-5650)
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Install the oil pan and related parts. Refer to (il
Pan Installation™ in this section

Install the fan, pulley, and drive belt

[nstall the radiator. Connect the radiator upper and
|ower hoses,

Fill and bleed the couling svstem. Fill the crank.
case with the proper quantity and grade of engine
“Ij]

Start the engine and check the ignition timing. Adjust
the ignition timing if necessary. Operate the engine
at fast idle and check all hose connections and
gaskels for leaks.

Camshaft
REMOVAL

.rJ

10
11

98

Drain the cooling systom and the crankecase. Hemove
the air cleaner. Thsconnect the batlery cable at the
evlinder head.

Dizeonmect the radiator hoses at the coolant outlet
clbow and the water pump. Remove the radiator
Remove Lhe grille

Disconnect the accelerator rod retracting spring. Dis-
connect the choke control cable and the accelerator
rod at the carburetor,

Disconnect the fuel inlet line and the distributor
vacuum line al the carburetor, Tisconnect the intake
manifold vacuum line at the intake manifold

Diisenmnect the carburetor spacer outlet line at the
carburetor spacer. Thsconnect the healer hose at the
water pump.

Yiscomect the mufller inlet pipe at the exhaust mani-
fold. Pull the muffler inlet pipe down. Remove the
gnsket,

Disconnecl the distributor vacuom line at the dis-
tributor, Disconnect the carburetor 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 &t the fuel pump.

Disconnect the spark plug wires at the spark plugs
and the coil high tension lead at the coil. Remove
the distributor cap and spark plug wires as an assem-
blv. Disconnect the primary wire at the coil and re-
move il from the retaining clip on the cvlinder head
Disconnect the engine lemperature sending unit wire
al the sending unit. Disconnect the flexible fuel line
at the fuel tank line and plug the line. Remove the
distributor, the fuel pump, and the oil filter,

Remove the valve rocker cover,

Back off the valve lash adjusting screws to remove
the load from the rocker arms. Loosen the wvalve
rocker arm shafl retaining bolts and remove the
valve rocker arm shafl assembly. Refer to figure
6A-T5. Remove the valve push rods in sequence,
Refer to figure 6A-T6.

Remove one cylinder head holt from each end of the

Fig. 6A-B1—Valve Toppe! Removal—(60C-54620)

head at opposite corners and install the eyvlinder
head guide studs, as indicated in figure BA-77, He
move Lhe remaining cylinder head bolts and remove
the cylinder head. Do not pry between the cyvlinder
head and block as the gaskel surfaces may become
damaged.

13, Use a magnct and remove the fappets. See [igure
6A-51. Keep tappets in the order removed so they
can be reinstalled in their original bores if inspec-
tion reveals a satisfactory condition.

14, Hemove the drive bell, fan and pulley, and Lhe
crankshaft pulley

TOOL 4201-D

TOOL 6545

Fig. 6A-82—Checking Comshaft End Play—(60C-5639)
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16.
17.

18.

19.

Remove the oil level dip stick. Remove the oil pan.
Refer to “0il 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-82. 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 % inch, replace the timing chain and/or
sprockets.

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 avoid damaging the journals
and lobes.

INSTALLATION

1.

Oil the camshaft and apply lubriplate to all the
camshaft lobes. Carefully slide the camshaft through
the bearings.

Install the 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.
There is a pointer on the oil slinger which lines up
with the camshaft sprocket timing mark.

To align the cover seal with the crankshaft, use
Tool 6059-D to install the cover on the block ithe
crankcase ventilation tube bracket is retained by
one cylinder front cover bolt). Torque the retaining
bolts to 7-9 Ibs. 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-

10.

11.

12.

13.

14.

16.

18.

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. Install the oil filter.
Position the distributor in the block with the rotor
at the No. 1 firing position and the breaker points
open. Install the distributor hold down clamp.
Connect the engine temperature sending unit wire.
Connect the coil primary wire. Install the distribu-
tor 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.

Install the muffler 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 accelerator rod retracting spring. Con-
nect the choke control cable and the accelerator
rod at the carburetor. Adjust the choke control cable.
Fill and bleed the cooling system. Fill the crankcase.
Start the engine and check and adjust the ignition
timing. Operate the engine for a minimum of 30
minutes at 1200 rpm to stabilize engine temperatures.
Adjust the engine idle speed and the idle fuel mix-
ture. Check the valve clearance with the engine
idling and adjust the clearance if necessary using
a step-tvpe gauge. Refer to “Preliminary Valve
Clearance Adjustment” under On The Car Adjust-
ments in this section.

On a car with Comet Drive, adjust the transmission
control linkage.

Coat one side of the valve rocker arm cover gasket
with oil resistant sealer. Lay the cemented side of
the gasket in place in the cover. Install the cover
making sure that the gasket seats evenly all around
the head. Install the air cleaner.

Tappet Replacement

1.

Remove the cylinder head and related parts follow-
ing the procedure under “Cylinder Head Removal”
in this section.

Using a magnet, remove and install one tappet at a
time. Refer to figure 6A-81. Apply lubriplate to
each tappet foot and coat the remainder of the
tappet with engine oil before installation.

After the tappets are installed, install the cylinder
head and related parts following the procedure
under “Cylinder Head Installation” in this section.
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Camshaft Rear Bearing Bore Plug Replacement

l. On a car with a manual shift transmission, slide the
transmission lo rear and remove the clutch pressure
plate and disc following the procedure in section 7-B.

2. Om a car with Comet Drive, remove the transmission
and converter housing following the procedure in
Section 7-A.

3. Remove the flywheel retaining bolts and remove the
flvwheel,

4. Drill a Ye-inch hole in the camshaft rear bearing
bore plug and use Tool 7600-E to remove the plug.
See figure BA-28 under “Engine Disassembly” in
this seclion,

5, Clean out the plug bore recess thoroughly.

. Coat the flange of a new plug with water resistant
sealer and install it with the flange facing out. Refer
to figure 6A-31 under “Engine Assembly” in this
section.

7. Install the flywheel,

#, On acar with a manual-shift transmission, install the

clutch pressure plate and disc, and install the trans-
mission following the procedure in Section 7-B.

9. On a car with Comet Trive, install the transmission
and converter housing following the procedure in
Section T-A,

Camshaft Bearing Replacement

It will be necessary to remove the engine from the car
to replace camshaft bearings. The bearings are availahle
pre-finished to size and require no reaming for standard
and 0.015-inch undersize journal diameters, Number 4
hearing is not interchangeable with the other bearings.

1. Remove the engine from the car, Remove the cam-
shaft. Remove the rear hearing bore plug. Refer to
figure 6A-28 under “Engine Disassembly” in this
section

2, Itemove the camshaft bearings. See figure 6A-29.

Position the bearing at the bearing bore and press
it in place, No. 1 eamshaft bearing musi be pressed
in 0.100-0.140 inch below the front face of the bear-
ing bore. Press the remaining bearings in sufficiently
to align the oil supply holes,

4, Clean the cumshaft rear bearing bore plug recess

=

thoroughly. Install a new plug as illustrated in
figure 6A-31 under “Engine Assembly" in lhis
section,

Install the camshaft and related parts.
6. Insiall the engine in the car

[=1 |

Main Beaoring Replocement

1. Drain the crankease. Remove the oil level dip stick.
Remova the oil pan and related parts. Sce “0il Pan
Removal™ in this seclion,

9 Remove the oil pump inlet tube assemhly and the
oil pump. Refer to “0il Pomp Removal” in this
sectlon.
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Heplace one bearing at a time, leaving the other
hearing securely [ustened. Bemove the main bearing
caps to which new bearing= are to be installed.
Insert the upper bearing removal lool (Tool &331)
in the oil hole in the crankshaft,

Rotute the crankshall in the direction of engine rata-
Lion to force the bearing out of the block,

The bearing inserts arc selective fit. Do not file or
lup bearing caps or use bearing shims to obtain the
proper bearing clearance,

Selective fit bearings arc available for service in
standard sizes only. Standard bearings are divided
into two sizes and arve identified by a daub of red
ur blue paint. Refer o Section 8C for the availahle
sizes. Red marked bearings increase the elcarance;
blue marked bearings decrease the clearance.

When replacing standard bearings with new hear-
ings, it is good practice to first try to oblain the
proper clearance with twe blue bearing halves,
Clean the crankshaft journal,

To install the upper main bearing, place the plain
end of the bearing over the shaft on the locking lang
side of the block. Using Tool 6331 in the oil hole in
the crankshaft, rotate the crankshaft in the opposite
direction of engine rotation until the bearing seats
itaell, Hemove the tool,

FLACE PLASTIGAGE FULL
WIDTH OF JOURMAL
ABOUT 1/4 INCH
OFF CENTER

CHECK WIDTH
OF PLASTIGAGE

0015
CLEARANCE

\MEAEURING

INSTALLING PLASTIGA GE

PLASTIGAGE

Fig. 6A-83—Installing and Measuring Plastigoge—
Engine Installed—(60C-5634)
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8. Replace the cap bearing,

10, Bupport the crankshaflt so ils weight will not com- TOOL 6701-D
press the Plastigage and provide on erronsous read-
ing. Position a jack =0 it will bear against the
counterweight adjoining the bearing which is being
checked.

11, Place a piece of Plastigage on the bearing surface Mo
the full width of the bearing cap and about 14 inch b
ofl center. See figure GA-53.

12. TInstall the cap and torque the holts to 65-75 lbs. ft. N
Do not turn the crankshaft while the Plastigage is b
in place, X

13. Remove the cap, then using the Plastigage scale,
check the width of the Plastipage, When checking !
the width of the Tlastigage, check at the widest point %
in order to gel the minimum clearance. Check at the );
narrowest point in order to get the maximum clear- v }
ance. The difference between the two readings 1= in s
the taper.

14. Tf the clearance is less than the specified limits of
A005-0025 inch, try two red bearing halves or a
combination of red and blue depending upon the Fig, 6A-84—Seal ta Ring Bearing Cap Installation—{60C-5634)
condition, If the standard bearings do not bring the
clearance within the desired limits, refinish the 19 If the thrust bearing cap (No. 3 main bearing) has
crankshaft journal, then install undersize bearings. been removed, install it as follows:

15. After the bearing has been fitted, apply a light coat Install the thrust bearing cap with the bolts finger
of engine oil to the journal and bearings, then install tight. Pry the crankshaft forward against the thrust
the hearing cap. Main hearing caps are numbered surface of the upper hall of the bearing. Refer to
1 thru 4 starting at the front of the engine. The fipure BA-39 under “Engine Assembly" in this
arrows on the cap should be pointed toward the front section. Hold the crankshaft forward and pry the
of the engine. Torque the cap bolts to 65-75 Ihs, ft, thrust bearing cap to the rear. Thiz will align the

16. Repeat the procedurs for the remaining bearings thrust surfaces of both halves of the bearing. Retain
that require replacement. the forward pressure on the crankshaft. Tighten the

17. If the rear main bearing is replaced, replace the cap boits to specifications,
lower oil seal in the rear main bearing cap and the 20. Clean the oil pump pick-up tube screen. Install the
side seals. The upper cil seal in the block cannot oil pump and the pick-up tube assembly. Refer to
be replaced with the crankshaft installed. To replace “0il Pump Installation” in this section,
the lower rear oil seal and eide seals: 21. Position the oil pan gaskets on the cylinder hlock.

Be sure that the rear journal oil =eal groove is Position the oil pan [ront seal on the cylinder front
clean. Install a new rear journal oil seal in the rear cover. See fipure BA-53 under “FEngine Assembly”
main bearing cap, See figure GA-B4, After installa- in this section, Position the oil pan rear seal on the
tion, cut the ends of the seals flush. Install the rear rear main bearing cap. Install the oil pan and related
main bearing cap, Dip the side seals in light engine parts as explained under “0il Pan Installation” in
oil, then immediately install them in the grooves, this section. Install the oil level dip stick.

Do not use sealer on the side seals. The seals are 22 TFill the crankease, Start the engine and check for oil
designed to expand when dipped in oil. Using sealer pressure, un the engine at fast idle and check for
may retard this expansion. It may be necessary to oil leaks,

tap the seals into place for the last Y4 inch of travel.

Do not cut the seal projecting ends. Connecting Rod Bearing Replacement

18. Check the rear main bearing cap side scals for leaks , i : h
by squirting a few drops of oil into the parting lines s %?n?v;hfhgrg;km% ijﬂgﬁe mtslpﬁfﬂf dl’z mgkl
between the bearing cap and the cylinder block from Pan R P .p&nuﬂm T PATY ACIEE R0
the outside. Blow compressed air against the seals SO-SIRRAR .m = SE" o
from the inside of the block. If air hubbles appear = Femove the oil pump inlet tube assembly and the
in the oil, it indicates possible oil leakage. This test oil pump. See “0il Pump Removal” in this section.
should not be performed on newly installed seals 4. Hemove the cap from the connecting rod to which
until sufficient time has been allowed for the seals new bearings are to be fitted.
to expand into the seal grooves. 4. The bearing inszerts are selective fit. Do not file or lap
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[ =

11

12

13.

bearing caps or use bearing shims to obtain the
proper bearing  clearance,

Be sure the bearings inserts and the bearing bore
in the connecting rod and cap arc clean. Foreign
material under the inserts may distort the bearing
and cause a failure,

Install the bearing inserts in the connecting rod
and cap with the tangs fitting in the slot provided
Tull the connecting rod assembly down firmly on
the crankshaft journal

Place a picce of Plasligage on the lower bearing sur-
face, the full width of the cap and aboul 1§ inch off
coenter.

Install the cap and tighten the connecting rod nuts
to 19-24 lbs. ft. torque. Do not turn the crankshaft
while the Plastigage is in place.

Refer to steps 13 and 14 under “Main Bearing
Replacement™ in this section.

After the bearing has been fitted, apply a light coat
of engine oil to the journal and bearings, then install
the connecting rod cap.

Repeat the procedure for the remaining connecting
rods that require new bearings.

Follow steps 20, 21, and 22 under “Main Bearing
Ieplacement™ in this section.

Pistons and Connecting Rods
REMOVAL

oo

=1

Dirain the cooling svstem and the crankcase.

Rifler o “Cylinder Head Hemoval™ and remove the
eylinder head and related parts.

Remove the oil pan and related parls. Remove the
oil pump pick-up tube and the oil pump. See “0il
Pan" and “0il Pump Removal” in this section.
Turn the crankshaft until the piston to be re-
moved is al the bottom of its travel and place a
cloth on the piston head to collect the cuttings. He-
mave any ridge and/or deposits lrom Lhe upper end
of the cylinder bores. Remove the cylinder ridge
with a ridge cutter. Follow the instructions furnished
by the tool manufacturer. Never cut into the ring
travel ares in excess of 1/32 inch when removing
ridges.

Remove the connecting rod cap.

Push the connecting rod and piston assembly out
the top of the cvlinder with the handle cnd of a
hammer. Avoid damage to the crankpin or the cyl-
inder wall when removing the piston and rod.
Remove the bearing inserts from the connecting rod
und caps. Refer to “"Disassembly and Assembly of
Engine” [or disassembly and assembly procedure
of the piston and connecting rod.

To fit new pisions, rings, or pins, refer to “Engine
Assembly™ in this section.

INSTALLATION

L.
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Clean the oil pump pick-up tube screen, and the woil
pan and block gasket surfaces,

2

3.

-

o,

1,

0il the piston rings, pistons, and cylinder wall with
light engine oil.

Be sure to install the pistons in the same cylinders
from which they were removed, or to which they
were filled. The connecting rod and bearing caps are
numbered from 1 to 6 beginning at the front of the
engine. The numbers on the ¢onnecting red and
bearing cap must bhe on the same side when in-
stalled in the eylinder bore. If a connecting rod is
ever transposed from one block or cylinder to an-
other, new bearings should he fitted and the con-
necting rod should be numbered to correspond with
the new cylinder number.,

Make sure the ring gaps are properly spaced around
the circumference of the pision. Install a piston ring
compressor on the piston and push the piston in with
a hammer handle until it is slightly below the top
of the cylinder. Sec figure 6A-85, Be sure to guide
the connecting rods to avoid damaging the crank-
ghaft journals, Install the piston with the notch in the
piston head toward the front of the engine.

Check the clearance of each bearing following the
procedure under “Connecting Rod Bearing Replace-
ment,” described in this seclion.

After the bearings have been fitted, apply a light
coat of engine oil Lo the journals and bearings,

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. Tnstall the conneeting rod cap, then tighten
the nuls to 19-24 1hs. t. lorque.

After the piston and connecting rod assemblies have
been installed, check the side clearance between the
connecting rods on each crankshalt journal as shown
in figure 6A-48 under "Engine Assembly" in this
section.

Install the oil pump and the oil pump pick-up tube,
Install the nil pan and related parts. See “0il Pump
Installation and "0il Pan Installation” in this
section.

Reler o “Cylinder Head Installation,” in this sec-
tion, and install the cylinder head and related parts.

NOTCH TC FRONT OF ENGINE,

Fig. 6A-B5—Fiston Installation—{60C-5648)
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Fill and bleed the cooling system. Fill the crankcase.

11.

12. 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.

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 housing, explained in Section 7-A.

Remove the flywheel retaining bolts and remove the
flywheel.

INSTALLATION

1.

Oil

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
housing 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.

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 145 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

OIlL 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.

on

o

OIL

ot

~1

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.

PUMP REMOVAL

Remove the oil
assembly.

pump pick-up tube and screen

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.

PUMP INSTALLATION

Using a new gasket, install the oil pump.

Install the oil pump pick-up tube and screen assem-
bly. See figure 6A-52 under “Engine Assembly” in
this section.

PAN INSTALLATION

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-53 under “Engine Assembly” in
this section.

Position the oil pan front seal on the cvlinder front
cover. Be sure the tabs on the seal are on top of the
oil pan gasket.

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.

Hold the o1l pan in place against the block and install
a bolt, finger tight, on each side of the oil pan. Install
the remaining bolts. Tighten the bolts from the
center outward in each direction to 7-9 lbs. ft. torque.
Position the stabilizer bar to the underbody and
install the retaining nuts.

Raise the front of the engine with a jack and a wood
block placed under the oil pan.

Remove the wood blocks placed between the engine
front support and the brackets. Lower the engine.

Install the engine right and left front support to
underbody bracket retaining nuts.

Fill the crankcase. Operate the engine and check
for oil leaks.
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6B—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.

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, disconnect all
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 approxi-
mately 3/16 inch from the exhaust manifold and crank
the engine.

NO SPARK OR A WEAK SPARK AT THE SPARK PLUGS

The cause of the trouble is in the ignition system.

To determine if the cause of the trouble is in the prim-
ary or the secondary circuit, remove the coil high tension
lead from the top of the distributor and hold it approxi-
mately 3/16 inch from the cylinder head. With the igni-
tion on, crank the engine and check for a spark.

If the spark at coil high tension lead is good. the cause
of the trouble is probably in the distributor cap, rotor,
or the spark plug wires.

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.

A GOOD SPARK AT THE SPARK PLUGS

If the spark is good at the spark plugs, check the spark
plugs and the ignition timing. If the spark plugs or the
ignition timing are not at fault, check the following items:

Choke

Check are choke linkage for binding or damage. Make
certain the choke plate closes when the choke knob on
the instrument panel is pulled out and that the plate
completely opens when the knob is pushed in.

Fuel Supply at Carburetor

Work the throttle by hand several times. Each time
the throttle is actuated fuel should spurt from the accel-
erating pump discharge nozzle.

If fuel is discharged by the accelerating pump, the en-
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gine is probably flooded, or there is water in the fuel
system, or an engine mechanical item, such as valves,
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.
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:
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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 compression test to determine which mechan-
ical 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.

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 compression test to determine which mechan-
ical component of the engine is at fault.
MISSES AT IDLE ONLY
Fuel System

Idle fuel mixture needle not properly adjusted.

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 compression test to determine which mechan-
ical 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.

Cooling System

Engine overheating.

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.

Thottle plate not closing.

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.

ENGINE

Loose engine mounting bolts or worn insulator.
Cylinder head bolts not properly tightened.
Valve lash set too tight.

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.
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Leaky power valve gasket or accelerating pump dia-
phragm.

Dirt or corrosion in accelerating system.

Distributor vacuum passages in the carburetor blocked.

TRANSMISSION

Clutch slippage (manual-shift transmission).
Improper band adjustment (Comet Drive).
Converter One-Way Clutch (Comet Drive).

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
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.

Cooling System

Thermostat inoperative or incorrect heat range.
Thermostat installed incorrectly.

ENGINE AT NORMAL OPERATING TEMPERATURE
Fuel System

Same items as for engine cold.

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

Restricted air cleaner.
Clogged fuel filter.
Same items as for engine cold.

Engine

Perform an engine compression test to determine which
mechanical component is at fault.

One or more camshaft lobes worn beyond wear limit.
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Exhaust System

Restriction in system.

Transmission

Improper band adjustment (Comet Drive).

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 ltems

Check:

Tires for proper pressure.
Front wheel alignment.
Brake adjustment.

Odometer

Check calibration.

Ignition System

Check ignition timing.

FINAL CHECKS
Fuel System

Check:

Fuel pump pressure.

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.

lgnition System
Check:
Ignition timing.
Spark plug condition and adjustment.
Distributor spark advance operation.

Engine

Perform an engine compression test to determine which
mechanical component of the engine is at fault.
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Cooling System

Check thermostat operation and heat range.

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.
Thermostat defective.

Cooling system passages blocked.
Water pump inoperative.

EXHAUST SYSTEM

Restrictions in system.

IGNITION SYSTEM

Incorrect ignition timing.

ENGINE

Cylinder head bolts not properly tightened.
Incorrect valve lash.
Low oil level or incorrect viscosity oil used.

Loss of Coolant
COOLING SYSTEM

Leaking radiator.

Loose or damaged hose connections.
Water pump leaking.

Radiator cap defective.
Overheating.

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.

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
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 for a minimum of 30 minutes at
1200 rpm. 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.

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 wvariation of = 20 pounds from 170 P.S.I. 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-
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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 for a minimum of 30 minutes at
1200 rpm.

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.

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 1is 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

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
in reading
at engine idle.

Excessive back pressure in the ex-
haust system.

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 | carburetor gasket leak.
drifting of the

needle.

Gauge Reading

Engine Condition

-

18 inches. Normal.
TLow 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.
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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.

CHECK THE BATTERY
1. Charge the battery according to recommended pro-
cedure if the specific gravity reading is below 1.225.

2. 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.

2. Inspect the generator regulator and starter relay
for loose mounting and loose connections.

3. Make any corrections necessary. A faulty charg-
ing system will not give the peak voltage required
in today’s engines.
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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.

2.

Tighten all connections and check for firm seating of
all high tension terminals.

Check for frayed or broken wiring harness and for
dirty distributor points.

Inspect primary wire in distributor housing for
frayed insulation or poor connection at terminal lug.
Check distributor primary resistance. If point re-
sistance is high, remove oxidation with a fine stone
or a point file and recheck. Excessively pitted or
burned points should always be replaced. Distributor
point pitting will occur to some extent even with all
ignition components standard. However, excessive
pitting at relatively low mileage may be caused by
distributor condenser. Check condenser and replace
if necessary, Lubricate the distributor before re-
placing the cap.

INSPECT THE CARBURETOR AND FUEL PUMP

1.

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.

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 marks are located

on the crankshaft and camshaft sprockets. 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
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.
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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 15.4 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 2 turns from lightly seated
position. After final adjustment, screws should be within
14 turn of each other. Adjustment of fast idle speed and
dashpot setting 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 at 1200 rpm 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.

4. Apply the service and parking brakes firmly.

Shift the selector lever to D, L, or R.

6. 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.

Stall speed limits are 1740 to 1940 rpm.

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

=

Tune-Up Schedule

The following 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.

PAp ] | )

Check battery state of charge. X




ENGINE (Engine Trouble Shooting and Tune-Up) 6-47

Tune-Up Schedule (Continued) TUNE-UP SPECIFICATIONS
Perform on *
OPERATION : : STANDARD TRANSMISSION
Minor Major VACUUM ADVANCE

ELECTRICAL . Distributor

Check generator output. X Distributor Vacuum Advance
RPM Inches Hg.

Check generator regulator. X Degrees
Check starter motor current 400 33 0
draw. X 600 o1
Check coil output. X 78 Vo1V
Check ignition wiring. X 800 1.30 314-4V%
Perform a primary circuit 1400 3.45 10-114
resistance test. X 1800 5.00 1214-133/
Perform a spark intensity test 2000 5.35 123/-14
of each spark plug wire. X

COOLING SYSTEM Maximum 15%
Inspect Fhe radiator, hoses, *Set test stand to 0° at 300 RPM
and engine for leaks X and 0 inches of Mercury
Add rust inhibitor to radiator
if water is used as coolant. X

DISTRIBUTOR
Check the condition of the "AUTOMATIC TRANSMISSION
breaker points. X VACUUM ADVANCE
Replace the breaker points Distributor
and the condenser. X Distributor Vacuum Advance

; RPM Inches Hg.

Check and adjust breaker Degrees
arm spring tension. X
Lubricate the distributor cam. 700 65 0
Lubricate the distributor 1000 1.27 1%4-2Y
bushing through the oil cup. X 1600 2.93 43/-53/
Check and adjust breaker 2000 3.94 53/-7
point dwell. X

*Set test stand at 600 RPM

Check and adj
eck and adjust vacuum and .48 inches of Mercury

advance. X

Clean distributor cap and

rotor. X X Spark Plug Gap 0.032-0.036 inch
FUEL SYSTEM Torque (Lbs. Ft.) 15-20
Clean the fuel di t
bowl e pumb sedimen X < Distributor Point Gap 0.024-0.026 inch
Replace fuel filter. X Dwell Angle 35°-38°
Check fuel pump pressure Breaker Arm Tension (Oz.) 17-20
and capacity. X Condenser Capacity (Mfds.) 21-25
Clean carburetor fuel bowl Shaft End Play — Distributor Removed 0.028
and adjust float setting. X
J75 Toal sethng Primary Spring-—Color Coded:
ADJUSTMENTS Conventional Transmission Maroon
Check and adjust ignition
timing. X X Comet Drive Gold or Bright Metal
Check and adjust engine Secondary Spring (Nearest to
idle speed. X X Diaphragm) — Color Coded:
Adjust idle fuel mixture. X X Conventional Transmission Gold or Bright Metal
Check and adjust valve lash. X X

Comet Drive Black

IR
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TUNE-UP SPECIFICATIONS (CONTINUED)
Initial Ignition Timing (B.T.D.C.)
Conventional Transmission—
Normal 2° (10° Max. Advance)
Comet Drive-—Normal 6°-10° (10° Max. Advance)
Fan Belts—Adjustment 14 Inch Deflection

Starting Motor Cranking Speed—rpm. 250-290

Engine Idle:

Conventional Transmission 500-525
Comet Drive (Drive Range) 475-500
Compression Ratio ..87:1
Compression Pressure (psi) 170 = 20

Fuel Pump Pressure 3.5-5.5 psi at 500 rpm

Fuel Pump Volume 1 pint in 30 sec. at 500 rpm

Dashpot Clearance . ..130-.150 inch
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ENGINE SPECIFICATIONS

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

General Specifications

Piston Displacement (Cubic Inches) 144
Bore and Stroke 3.50 x 2.50
Compression Ratio 8.7:1
Engine Fuel Requirements Regular
Comp. Pressure — Sea Level @ Cranking

Speed 170 # 20

(Allowable tolerance between cylinders—10 psi)
Brake Horsepower @ Specified

Engine rpm 90 @ 4200

Torque — (Ft. Lbs.) @ Specified

Engine rpm 138 @ 2000

Firing Order 1-5-3-6-2-4
Cylinder and Valve Arrangement 6-O.H.V.
Taxable Horsepower 29.4
Engine Idle rpm:

Conventional Transmission 500-5256

Comet Drive (Drive Range) 475-500
Engine Idle Manifold Vacuum — Minimum

Inches Hg. @ Specified Engine Idle rpm

(Sea Level) . 18
Initial Ignition Timing — B. T.D.C.

Conventional Transmission 2°

Comet Drive 6°
Allowable Range 2°-10°

Engine Oil:
Capacity — Quarts (Add 1 quart when
changing filter) 3%
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Oil Pressure (psi) Hot @ 2000 rpm 35-55
A.P1I. Classification — Lubricating Oils
(Minimum) MS

Viscosity @ Specified Temperatures:

SAE30 Above +70° F.
SAE20-20W +32° F.to +70° F.
SAE10-10W +32° F. to —10° F.
SAE5W Below —10° F.

Change — Normal Operation ——
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
Each 4,000

Clean each 8,000
Replace after 24,000

Pre-delivery 1,000
each 10,000 thereafter

1st at 1,000 and
each 12,000 thereafter

Engine Ventilating System
Carburetor Air Cleaner — Dry Type

Valve Lash Clearance — Check

Belt Tension — Engine Accessories

Dimensions and Clearances
Camshaft

Diameter — All Journals 1.8095-1.8105

To Bearing Clearance (New) 0.001-0.003
To Bearing Clearance — Wear Limits 0.006
Out of Round — Maximum (New) 0.0005
End Play .003-.007
End Play — Wear Limit .012
Sprocket or Gear Contact Face Runout:

T.I.R. — Maximum .001
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ENGINE SPECIFICATIONS (CONTINUED) Side Clearance —- Assembled to Crankshaft

NOTE: All specifications are given in inches, unless (New) 007-0105

otherwise noted. Wear Limit = .. . .. . . 014

Assembled Sprocket Contact Face Runout: Piston Pin Bore -9107-.9112
T.I.R. — Maximum ..006 Out of Round — Maximum .0003

Valve Lift: Taper — Maximum - ..0001

— tical ..361
Intake — Theoretica Connecting Rod Bearing — Copper Lead to
Exhaust — Theoretical === .= . . .359 Crankshaft:

Lobe Lift: Actual Clearance (New) .0006-.0025
Intake (New) 2405 Wall Thickness — Color Coded Red .0564-.0574
Intake — Wear Limit . .2355 Blue .0573-.0578

0.002 Undersize .0583-.0588

Lobe Lift:

Exhaust (New) 2395
Exhaust — Wear Limit . 2345 Crankshaft

Intake Tappet Lift: . Main Bearing Journal:

Opens —B.T.D.C. 0122 @ 15 Diameter — Color Coded Red 2.2486-2.2490
Closes — A.B.D.C. 0152 @ 37° Blue 2.2482-2.2486

Exhaust Tappet Lift: Runout:

Opens — B.B.D.C. 0119 @ 45° Maximum — T.I.R. 0025
Closes — A T.D.C. 0142 @ 7° Wear Limit .0035

Intake Valve Clearance 016 Out of Round:

Exhaust Valve Clearance .016 Maximum 0004

Chain Deflection — Maximum — Inches Wear Limit 0006
(Measured from a Straight Line Position Thrust Face Runout T.I.R. — Maximum .001
Outward) 0.50 Main & Rod Bearing Journal:

Taper — Maximum .0003 Per Inch
Taper — Wear Limit .001

Camshaft Bearing:

Inside Diameter — All Bearings 1.8115-1.8125

Location in Relation to Front Face of
Block Cam Bearing Bore No. 1 Bearing
Only (Distance Between Face and

Bearing) .100-.140

Connecting Rod & Bearings

Connecting Rod
Bore Diameter (Color Coded) Red 2.2390-2.2394

Blue 2.2394-2.2398

Bore:
Out of Round — Maximum .0002
Taper — Maximum .0002
Length — Center to Center 4.854-4.856
Twist Total Difference — Maximum .012
Bend Total Difference — Maximum .004

Thrust Bearing Journal Length 1.275-1.277

Connecting Rod Journal:
Diameter — Color Coded: Red 2.1236-2.1240

Blue 2.1232-2.1236

Out of Round — Maximum .0004

Out of Round — Wear Limit .0006
End Play:

Free .004-.008

Wear Limit 012
Flywheel:

Clutch Face Runout T.I.R. — Maximum .010

Outside Diameter Runout

T.L.R. — Maximum .007

Assembled Crankshaft Sprocket or Gear:

Face Runout T.I.LR. — Maximum .006
Crankshaft Main Bearing — Copper Lead:

To Crankshaft Actual Clearance .0005-.0025
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ENGINE SPECIFICATIONS (CONTINUED)
NOTE: All specifications are given in inches, unless

otherwise noted.

Wall Thickness — Color Coded: Red .0754-.0759
Blue .0758-.0763
0.002 in. Undersize .0768-.0773

Cylinder Block
Bore Diameter Coded Red 3.5000-3.5012

Standard Bore Coded Blue 3.5012-3.5024
.003 O.8. 3.5024-3.5036

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) .001

Taper Maximum — Wear Limit .005

Surface Finish — R.M.S. 15-35
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 .003 in any 6” or .007 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 .003 in any 6” or .007 over-all
Valve Guide Bore:

Intake — Diameter Standard .3115-.3125

Exhaust — Diameter Standard .3115-.3125
Valve Seat:

Intake — Width .070-.090

Exhaust — Width .070-.090

Intake Angle v 45°

Exhaust Angle 45°

Runout T.LLR. — Maximum .002

Runout T.I.LR. — Wear Limit .0025
Head Gasket Surface Finish — R.M.S. . 90-150
Combustion Chamber Volume — CC 43.0-45.0
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Exhaust Valves
Valve Stem:
To Guide Clearance (New)
Wear Limit

Diameter:
Standard

0.003 Oversize

0.015 Oversize

0.030 Oversize
Head Diameter .
Seat Angle

Exhaust Valve Face Runout T.I.R.:
Maximum

Exhaust Valve Face Runout T.I.R.:
Wear Limit

Intake Valves

Valve Stem:
To Guide Clearance

Wear Limit

Diameter:
Standard

0.003 Oversize

0.015 Oversize

0.030 Oversize
Head Diameter
Seat Angle

Intake Valve Face Runout T.I.R.:
Maximum

Intake Valve Face Runout T.I.R.:
Wear Limit

Oil Pump (Rotor Type)

Relief Valve Spring Tension (lbs.) @
Specified Length

Drive Shaft to Bearing Clearance
Relief Valve Clearance

Rotor Assembly — End Clearance

Drive Shaft Length (Measured from Rotor

to Shaft End)

Outer Race to Housing — Radial Clearance

.0018-.0035
.0055

.3090-.3097
.3120-.3127
.3240-.3247
.3390-.3397
1.261-1.271

44°

.0015

.002

.0008-.0025
.0045

.3100-.3107
.3130-.3137
.3250-.3257
.3400-.3407
1.462-1.472

44°

.0015

.002

8.6-9.5 @ 1.078

.0015-.0029
.001.5-.0029

.0010-.0035

2.36-2.38
.006-.011
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ENGINE SPECIFICATIONS (CONTINUED) Rocker Arm Lift Ratio:
NOTE: All specifications are given in inches, unless Push-Rod to Valve .1.50:1
otherwise noted. Rocker Arm Shaft Diameter .780-.781
Push-Rod Runout T.I.R. — Maximum . .020

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
Piston Pin
Diameter:

Standard .9120-.9123
.001 O.S. .9130-.9133
.002 O.S. .9140-.9143

Length 3.010-3.030

To Piston Clearance:
Select Fit .0001-.0003
Wear Limit ...0008
To Connecting Rod Bore:
Interference Fit .0001-.0005
Bushing Clearance — Wear Limit .0008

Piston Rings

Compression Ring:
Width Upper 0.775-.0780

Lower .0775-.0780

Upper .002-.0035
Lower .002-.0035

Side Clearance

Side Clearance — Wear Limit:

Upper & Lower . .006
Gap Width:

Upper & Lower Standard Bore .010-.025
Oil Ring:

Type Segment

Side Clearance Snug

Rocker Arm, Shaft & Push Rod

Rocker Arm Shaft Bore Diameter .783-.784
Rocker Arm to Shaft Clearance (New) .002-.004

Wear Limit .006

Valve and Damper Spring Assembly
Assembled Height
Free Length — Approximately

1-9/16-1-39/64
..2.00
Out of Square Maximum 072

Pressure @ Specified Length — Lbs. (Valve
Spring & Damper Assembly) :

New 47.75-56.25 @ 1.585
Used — Wear Limit . . . o 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

Torque Values — Engine

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 7-9
Cylinder Head Bolts (Oiled) 65-75
Cylinder Front Cover 7-9
Damper or Pulley to Crankshaft 45-55
Exhaust Manifold to Cylinder Head 13-18
Flywheel to Crankshaft 75-85
Main Bearing Cap Bolts (Qiled) 65-75
Oil Pan Drain Plug 15-20
Oil Pan to Cylinder Block 7-9
QOil Pick-Up Tube to Oil Pump 10-12
Oil Pump Cover Plate 6-9
Oil Pump to Cylinder Block 23-28
Rocker Arm Cover 3-5
Rocker Shaft Support to Cylinder Head 30-35

Valve Rocker Arm Adjusting Screw —
Self Locking Minimum Torque to Rotate 3

Water Outlet Housing . .12-15

Water Pump to Cylinder Block or Front Cover 23-28
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SPECIAL TOOLS — ENGINE
Tool No. Description Tool No. Description
M-207-5-12| Strap Wrench — Disposable Oil Filter 6149-3 Piston Ring Expander
3600-E Piston Pull Scale 6261-AB Adapter Kit — Remover and Replacer —
M.410-FG- Camshaft Bearings
20-FM Offset Feeler Gauge 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 600L-FBa| [*°05G Checking Tool — Valve Stem Clearance
used with 6005-BKS on former Engingd [6513-DD Tester — Valve and Clutch Spring
Stands 6513-EE Valve Spring Compressor
6059-D Pilot — Front Cylinder Cover 6565 Dial Indicator — Cam Lobe Lift (Use with
6085-E Reamer Kit — Valve Guide (4 Reamers) 4201-D — Bracket)
6110-E Ring Groove Cleaner 6700-C Replacer — Crankshaft Front Qil Seal
6135-J Remover and Replacer — Piston Pin 6701-D Forming Tool — Crankshaft Rear Qil Seal
6149-A Compressor — Piston Ring 7600-E Remover — Cylinder Block Core Plugs
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SECTION 7—-TRANSMISSIONS AND CLUTCH

7A—COMET DRIVE TRANSMISSION
7B—STANDARD TRANSMISSION
7C—CLUTCH

7 A—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. Figure 7A-2 shows
the air flow around the converter housing.

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.

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

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

Fluid Level Check

The transmission fluid level should be checked at
1000-mile intervals.

1. Make sure that the car is standing level, and then
firmly apply the parking brake.
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Fig. 7A-1—Comet Drive Transmission Assembly—(60C-4401)
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n

Fig. 7A-2—Converter Cooling Air Flow—{&40C-2202)

Run the engine al normal idle speed. If the trans-
mission fluid is cold, run the engine at fast idle speed
iabout 1200 rpm) until the Auid reaches its normal
operating temperature. When the fluid is warm, slow
the engine down to normal idle speed. Do not turn
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 fuid dipstick
cap before removing the dipstick from the filler tube,
Pull the dipstick out of the tube, wipe it clean. and
push it all the way back into the tube,

Pull the dipstick out of the tube again, and check
the fluid level. If necessary, add automatic trans-
mission fluid, “Type A, Suffix A" through the filler
tube to raise the fluid level to F (full) mark on the
dipstick. Do not everfill above (he full mark on the
dipstick.

Fluld Change

The transmission Auid should be changed at 24,000-
mile intervals. The approximate refill capacity is 64
quarts,

1

ta

]

Hemove the cover from the lower front side of the
converter housing,

Remove one of the converter drain plugs as shown
in figure TA-3.

Rotate the converter 180* and remove the other plug,
Remove the drain plog from the transmission oil pan.
When the fluid has stopped draining from the trans
mission and eonverter, remove and thoroughly clean
the oil pan and svreen. Discard the oil pan gasket
Place a new gasket on the oil pan, and install the
screen and pan on the transmission. Tighten the il
pan retaining bolts to 10-13 Ibs. ft. Tnetall the drain

10

11.

LU = i L R -

COMNVERTER DRAIN

-;'- 1 i
TRAMSMISSION DRAIN /‘

Fig. 7A-3—Removing Converter Drain Plug—{&60C-4403)

plug and tighten to 10-15 The. ft.

Install both drain plugs in the converter housing,
and tighten them to 20-28 lhs, [t

Install the converter housing cover.

Add 4 guarts of automatic transmission fluid, “Type
A, Suffix A" through the filler tube.

Run the engine at idle speed for about 2 minutes,
and add 2 more quarts of fluid. Run the engine at
fast idle speed (sbout 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 P, and check the fluid level. If neecssary, add
enough fluid to the transmission to raise the level to
the F ifull) mark on the dipstick. Do not overfill
above the [ull mark on the dipstick.

ON THE CAR ADJUSTMENTS

Preliminary Throttle Linkage

1.

2

(1]

Apply the parking brake. and place lhe selector
lever at N.

Run the engine at normal idle speed. If the engine
iz oold, run the engine al fast idle speed (about 1200
rpm) until it reaches normal operating lemperature.
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 carburetor throttle lever must be againsi the
Idle adjusting serew at 475-500 rpm in D,

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
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its hot idle position. The clearance should be 0.130-
0.150 inch. Adjust as required.

6. With the engine stopped, disconnect the throttle
control rod at its clevis end. Refer to figure 7A-4.
Loosen the clevis locknut.

ACCELERATOR PEDAL
CONNECTING LINK

the throttle control rod clevis must be rotated to
shorten the rod. If the pressure reading is more than
60 psi, the clevis must be rotated to lengthen the rod.
Shortening the rod increases the pressure and length-
ening the rod decreases the pressure.
From the preliminary adjustment (3%4 turns short),
the throttle control rod may be lengthened or short-
ened by 214 turns. If control pressure cannot be
brought into the 55-60 psi 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
Engine Selector *Pressure Limits
Speed Lever Position (psi)
Idle All 40-48
1200 rpm D 55-60
Stall D, Land R 135-155

Fig. 7A-4—Throttle Linkage—(60C-4404)

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 3% 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 mcasurcment 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.

6. Increase the engine speed to 1200 rpm and note the
gauge reading. Engine must be at normal operating
temperature. If the pressure reading is below 55 psi,
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*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 not
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.

Check the pointer alignment for all selector lever

detent positions.

~

o

Starter Neutral 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

The low and reverse bands should be adjusted at
24,000-mile intervals to coincide with fluid changes.
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Fig. 7A-5—Manual Linkoge—(&0C-4405)

Low Band

The low band adjusting screw is threaded through the
left front side of the case,

L

9

Loosen the locknut several turns.

Tighten the adjusting screw with the tool shown in
figure TA-40 until the tool handle “breaks™ over
center. This tool is a pre-set torque wrench which
breaks over center when torque on the screw reaches
10 Jb, 1t

Back off the adjusting screw exactly two turns.
Hold the adjusting screw at this position, and then
torque the locknut to 35-40 Tbs. fL

Reverse Band

1.

Bemove Lhe transmission oil pan drain plug, and
drain the transmizsion, If the same Auid is to be used
again in the transmission after the band adjusiment,
filter the Muid through a 100-mesh screen as it drains
from the transmission., Re-use the fluid only if it
is in good condition.

Remaove and thoroughly clean the oil pan and sereen.
Discard the oil pan gasket

Loosen the reverse servo piston rod locknul and
adjusling nut.

Insert the reverse band adjusting spacer. Tool
7355-A, between the adjusting nut and the piston rod
to actuating lever seat. Refer to figure TA-41
Tighten the adjusting nul with Tool 7355-B until the
tool handle “hreaks” over contor. This tool is a pre-
set torque wrench which breaks over center when
45-50 |bs. in. torque is applied fo the adjusling nut.
Back off the adjusling nul exactly two turns. Hold
the adjusting nut stationary and tighten the locknul
to 15-18 lbs. ft.

-3

STARTER
MEUTRAL
SWITCH

;J r‘1r

Fig. 7A-8—5Starter Meutral Switch Locotion—(60C-4408)

CAUTION: Severe damage may result if the adjust-
ing nut s nof backed off cxactly tuwo [urns.

Remuove the spucer tool from the gerve piston rod,
Place a new gnskel on the oil pan, and install the
screen and pan on the transmission. Install the drain
plus.

Fill the transmission with automatic lransmission
fluid, “Type A, Suffix A" If the Auid that was
drained from the transmission I8 lo be used agoin,
filter the Huid (hrough a 100-mesh screen as it is
poured back inie the transmission. Re-use the fluid
anly if it is in good condition. Do not overfill above
the full mark on the dipstick.

SUB-ASSEMBLY REPLACEMENTS — TRANSMISSION
IN CAR

Control Valve Body

1

e

bl o

on

Rpizse the car so lhat the transmission oil pan is
acoessihle

Remove the drain plug from the oil pan, and drain
the fluid from the transmission. Il the same fluid is
to be used again in the transmission, filier the Muid
through a 100-mesh screen as it drains from the
transmission. Re-use the fluid only if it is in good
condition.

Remove the oil pan and gasket,

Remove the fluid sereen retaining clip and the sereen,
Remove the bolts that attach the comtrol valve body
tn the transmission caze. See figure TA-T.

Carefully lower the control valve body and work the
manual shift link oot of the manual valve

When the control valve body is installed in the trans-
mission, make sure that the manual shifi link i=
connected to the manual valve and that the throttle
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VALVE BODY

TO CA&E BOLTS !

11.

12

Fig, 7A-7—Control Valve Body Installed—({60C-4407)

lever is located between the downshift valve and the
stop plate on the upper hody,

Install the control valve body to case attaching bolls
and torgque them to 8-10 lbs, ft.

Install the screen and screen retainer clip.

Position a new oil pan gasket on the bottom of the
transmission case, and install the oil pan. Torque the
oil pan screws Lo 10-13 lbs. ft.

Install the oil pan drain plug and torgue to 10-15
Ths. ft

Fill the transmission and adjust the manual and
throttle linkage,

Governor

1.

2.

1@ e

=]
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Raise the car o that the transmission extension
housing 15 accessible,

Remove the drain plug from the transmission oil
pan and drain the fluid, If the same fuid is (o 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. Dis-
connect the pressure checking tube and the ail filler
tube at the transmission.

Isconnect the drive shaft at the drive pinion flange
and remove it. Remove the two lower nuts that
attach the rear support bracket to the underbody
cross member,

Place a transmission jack under the {ransmission oil
pan and raise the transmission to take the load off
the rubber insulators.

Disconnect the speedometer cable.

Hemove the cross member from the underbody,
Lower the transmission for greater accessibility, then
remove the extension housing to case bolts.

HRemove the rear support and the extension housing.

o

10

lemove the governor snap ring, using Tool 7064,
governor, and governor drive ball,

Ta install the governor, reverse the foregoing pro-
cedure, Tighten the extension housing to case bolts to
28-38 lbs. ft. Tighten the insulator to cross member
nuts to 23-29 Ths. ft.

Extension Housing Bushing and Rear Seal

=]

Remove the drive shaft and front yoke assembly.
Remove the rear seal with the tool shown in figure
TA-12.

Remove the extension housing bushing with the tool
shown in figure TA-13, Use care when the hushing
remover 15 Installed so thal the spline seal is not
damaged.

When installing a new bushing, use the special tool
shown in figure TA-14.

Before installing new seal, inspect the scaling sur-
face of the universal joint voke for scores. If scores
are found, replace the wvoke.

Inspect the counterbore of the housing for burrs.
Polish off all burrs with crocus cloth,

Coal the vuler diameler of the new seal with a suit-
ahle sealing compound and position the seal in the
hore of the extension housing with the felt side of
the seal to the rear.

Dirive the seal inlo the housing with the tool shown
in figure TA-15. The seal should be firmly scated in
the bore. Install the drive shaft.

Low Servo Piston and Serve Cover Seal

1.

Thain the fluid from the transmission pan. If the
same fluid is to be used again in the transmission,
filter the Auid through a 100-mesh sereen as it drains
from the transmission, Re-use the fluid only if it is
in good condition.

Remove the lock nut from the low band adjusting
SCTOW.

Remove two opposing attaching bolts from the low
BEIVO COVET,

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 servo cover bolts,

Loosen the nuts on the long bolts one turn at a time.
Refer to figure 7TA-34. As the cover separates from the
case, tighten the low band adjusting screw and keep
tightening it as the cover and servo piston move
away from the case. This will cause the strut, be-
tween the low servo piston stem and the low band,
to wedge against the case and stay in position when
the pizston stem moves out of the strut. Remove the
bolts, cover and piston.

Inspect the bail check valve in the low servo piston
for frec movement and proper seating. Il any defect
other than foreign material is found in the ball 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 encugh 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 Ibs. 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.

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.

Remove the drain plug from the transmission pan
and drain the 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 and the pressure check-
ing 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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TO TRAMSMISSION
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1

11,
13,
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14.
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16.

17,

15,

18,
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TOOL 7000-DG

Fig. FA-B—Tronsmission Mounted in Jack—{60C-4408)

verter pilot enters the crankshaft and that the con
verter drive studs and drain plugs enter the openings
in the flywheel,

Raise the transmission and install the engine rear
support member (cross member)

Slowly lower the fransmission cxercising care to
prevent damaging lhe insulator stud threads.
Remove the jack. Install and tighten Lthe insulator Lo
croz2 member nuts to X3-29 Tha, ft

Install the stud nuts and flat washers which attach
the converter to the flyvwheel, Torque nuts to 23.28
lbs, [f, Do not attempt te turn the fAywheel with a
wrench on the converter to flywheel stud nuts, Torgue
the comverter drain plugs to 20-28 lbs. ft.

Install the converler housing lower cover.

Connect the filler tube and the pressure checking
tube.

Connect the throttle and manual linkage.

Connect the speedometer cable. Connect and adjust
the parking brake.

Lubricate the front universal point slip voke with
lubricant BBA-19589-A and install the drive shaft.
Lower the car to the floor. Install the upper two
converter housing to engine block balls,

Install the throttle linkage bracket om the converter
housing.

Install the starler,

IFill the transmission with fluid. Then check the fluid
level with the transmission at normal operating tem-
perature.

With the engine running at idle speed, shift the se-
lector lever from N to I} and from T) hack to N
for at least 10 times, This will fill the low servo
release cavity with fluid.

Adjust the manual and throttle linkage.

Fig. 7A-9—Transmission in Holding Stond—(&60C-4409)

TRANSMISSION OVERHAUL
Qil Pan and Control Valve Body Removal

1. After the transmission has been removed from the
car, remove the converter and place the transmission
aszembly in the transmission helder shown in fig-
ure TA-9,

2, Before removing anv of the transmission sub-zs-
semblies, thoroughly clean the outaide of the trans-
mission case to prevent dirl from getting inside the
mechanism,

3. Remove the oil pan and gaskel

FRY REVERSE RING
GEAR TOWARD FROMT
OF TRAMEMISEION

DAl
INDICATOR

Fig. 7A4-10—Prying Ring Gear Forward—(60C-4410)
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4. Remove the screen retaining elip, and then remove
the screen,

5. Remove the bolts Lhat attach the control valve body
ie the case. Remove the control valve body.

Transmission End Play Check

1. Mount a dial indicator on the transmission case so
that the contact rests on the end of the primary sun
gear (lurbine) shaft. Refer to figure TA-10.

2. Install the extension houging seal replacer or a front
universal joint voke on lhe output shaft apline 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 slighl pressure on the screw-
driver,

4. Now pry the clutch drum 1o the rear. See figure
TA-11. Record the indicator reading for use during
Lransmission assembly. End play should be between
0.020 and 0.039 inch.

5. Hemove the indicator and the seal replacer or voke.

FRY CLUTCH DRU M
TOWARD REAR
OF
TRANSMISSION

INDICATOR

Fig. 7A-11=Prying Clutch Drum Rearwoard—{60C-4411)

Caose and Extension Housing Parts Removal

1. If the exicnsion housing seal amd bushing are to be
replaced, first remove the seal as shown in figure
TA-12,

2. Remove the exitension housing bushing as shown in
figure TA-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
details shown in figure TA-14.

4. Coat the outer diameter of a new seal with a suitable
sealing compound and position the seal in the hous-

EXTENSION HOUSING

EXTEMSION HOUSING SEAL

Fig. 7A-12—Removing Extension Houting Seal—{&60C-44112)

EXTENSION HOUSING

TOOL 7000-AF

Fig. 7A-13—Removing Exiension Housing Bushing—(80C-4413)

LEXTENSION HOUSING
X ™ TOOL 7&57.G

YITH S5LEEVE

EXTENSION HOUSING
BUSHING

Fig. 7TA-14—Installing Extension Housing Bushing—{60C-4414)

ing bore with the felt side nf the seal to the rear.

5. Firmly szeat the seal in Lhe housing with the tool

ghown in figure TA-15.

Remove the exlension housing to case bolts. Remove

the engine rear support and the extension housing.

Remove the governor snap ring, using Tool TOG4,

the governor (figure TA-16), and the governor drive

ball.

8. Remove the bolts that allach the front pump hous-
ing to the transmission case. Remove Lhe fromt pump
and stator support assembly

9, Loozen the low band adjusting screw. Remove the
low band struts. Remove the seal ring from the

-

125



7-10 TRANSMISSIONS AND CLUTCH (Comet Drive Transmission)

i - - EXTEMSION HDUS|NG.
1 %.. F"—F-_ ". SEAL
\

EXTEMSION HOUSING

Fig. TA-15=Installing Extension Housing Seal—&60C-4415)

REAR PLUMP

GOVERNOR

GMAFR RING

QUTPUT SHAFT

STOP RING

Fig. 7A-16—0utput Shoft and Governor—(&0C-3416&)

primary sun gear (turbine) shaft and then remove
the clutch drum. Now, remove the low hand.

10, Pull on the primary sun gear (lurbine) shaft and
remove the integral pinion carrier and output shaft,
and the reverse ring gear (figure TA-17) from the
case.

11. Remove the governor pressure seal rings from the
output shaft.

12. Remove the reverse ring gear thrust washer from
the case.

13. Bemove the rear pump atlaching bolts and remove
the rear pump from the case.

126

14.
15.

Fig. 7A-17—Pinion Carrier and Output Shafi
Removal—{&60C-4417)

Bemove the reverse band from the case.
IMaconnect the by-pass tube from the case.

Overhaul of Sub-Assemblies

During the repair of the sub-assemblies, certain gen-

cral instructions which apply to all units of the trans-
missions must be followed. These instructions are given
hers (o avoid unnecessary repetilion.

Handle all transmission parts carefully to avoid nick-

ing or burring the bearing or mating surfaces.

Clean all parts thoroughly and lubricate all internal

parts of the transmission before assembly with auto-
matic transmission fluid. Do not use any other lubricants.
(raskets and thrust washers may be coated with vaseline
to facilitate assembly. Always install new gaskets when
assembling the transmission,

Tighten all beolts and screws to the recommended

torque.

The only bushing available for replacement is the
extension housing hushing. IT excessive bushing wear is
encountered, the part containing the worn bushing must
be replaced.

FRONT PUMP AND STATOR SUPPORT DISASSEMBLY

L

Remove the bolts that attach the stator support to
the front pump housing. REemove the stator support
ghaft from the pump housing. Refer to figure TA-18.
Bemove the clulch apply pressure seal rings from
the stator support.

Lift the rotor, slippers and slipper springs from the
front pump housing.

Ta remove the converter pressure relief valve and
the converter-out check valve (figure TA-18), use
Fliers, Tool 33621, to remove the snap rings.
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G“—SNAF‘ RING

7z ~ COMNVERTER RELIEF
ﬁithvE AND SPRING

FRONT PUMP A&
SEAL -

PUMP
HOUSING

¥ O RING
R COVER
o SNAE RING

SLIFPER AMD SPRING

CONMVERTER-OU! CHECK VALVE AND SPRING

SELECTIVE THRUST
WaSHER

STATOR
SUPFORT

CLUTCH APPLY PRESSURE SEAL RINGS

Fig. 7A-18—Front Pump and Stater Support—(60C-4418)

FRONT PUMP AND STATOR SUPPORT INSPECTION

1, Inspect the clutch drum journal of the slutor support
for wear and roughness.

2. Check the side clearances between the clutch apply
pressure &eal rings and their grooves in the stator
support. These clearances should be between 0.00305
and 0.0045 inch,

J. Install the cluich apply pressure seal rings in their
normal running position in the clutch drum,

4. Inspect the clutch drom front (seleclive! thruat
washer for wear. Inspect the primary sun gear (tur-
binr ) shaft bushing in the stator support shaft,

5, Check the pump housing and slippers for excessive
WeAar.

6. Inspect the converter pump drive hub bushing in the
front pump housing. Imspect the pump drive hub
seal in the pump housing. Il 4 new seal is to be
installed, use Toal 1175-AF for removal and Tool
T1837-A for installation. See figure TA-19.

7. H the converter slator to impeller clearance is to be
checked, refer to converter checks, in this section
of the manual, for the proper procedure before Lhe
[ront pump i= assembled.

FRONT PUMP AND STATOR SUPPORT ASSEMBLY

1, Instzll the converler pressure rcliel valve and the
converter-out check valve and their related parts
Refor {o fipure TA-18. Use Pliers, Tool 33621, lo
install the snap rings.

TOOL 77837-A~a |

FRONT PUMP

Fig. 7A-19—Frant Pump Seal Installation—{60C-4419)

Place the rotor (flat side up) in the pump housing.
As the slippers and slipper springs are installed be-
tween the rotor and pump housing, make sure each
sgpring 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 to 12-17 lThe. ft

§. Check the pump for free rotation by placing il on the
converler pump drive hub in normal ronning position
and turning the pump housing.

REAR PUMP DISASSEMBLY

1. Hemove the screws that attach the rear pump cover
plate to the housing. Remove the cover plale,

2, Remove the rotor, slippers and springs. Refer (o
figura 7TA-20.

PLMP
HOUSING

ROTOR

= /
E —
-

SLIFPER
AMD SPRING

COVER

Fig. 7A-20—Rear Fump—({60C-4420)

REAR PUMP INSPECTION

1. Inspect the oulput shaft support bronze bushing in
the rear pump housing for wear. Inspect the rear
area of the housing 1.D. for governor pressure seal
ring wear

2. Install the guvernor pressurc seal rings in the pump
housing and check the ring gap. The ring gap should
he 0.001 to 0.009 inch.

3. Check the governor pressure orifice for obstruction

4. Inspect the slippers and pump housing for wear,

REAR PUMP ASSEMBLY

1. To assemble the rear pump, place the rotor in the
pump housing with the fiat side up. T'urn the rotor
so that the flat surface on the I.D. is loward the
hottom of the pump housing, Install the slippers

COVER PLATE

GOVERNOR VALVE
=W
% |'1 ’

v

GOVERMNOR BODY

Fig, 74-21 —Governor—{60C-4421)

and spring= between the rolor and housing. Refer io
figure TA-20.

2. Place the cover on the pump housing and torque the
screws to 50-60 lbs. in.

3. Install the pump on the output shaft in its normal
running position. Check the pump for free rotalion
by turning the pump housing.

4. Before removing the pump from the output shaft,
make sure that the flat surface on the pump rotor
I.D. is toward the bottom of the pump housing.

GOVERNOR DISASSEMBLY

1. Hemove the screws thal attach the governor cover
plate to the housing. See figure TA-21.
2. Remove the governor valve from Lthe housing.

GOVERNOR INSPECTION

1. Inspect the govermor valve and housing for wear.
Crocus cloth may be used to polish the valve if eare
is taken to aveid rounding the sharp edges of the
valve.

GOVERNOR ASSEMBLY

1, Install the governor valve in the governor body and
check the valve for free movement. The valve should
fall of its own weight when dry,

2, Tnstall the governor body cover plaie, und lorgue the
screws Lo 20-30 Tha, in,

HIGH CLUTCH DISASSEMBLY

1. Remove the snap ring that retains the forward sun
gear and flange in the cluich drum. Refer to figure
TA-22, Lift the grar and Aange oul of the drum.

DRIVEN PLATES
CLUTCH HUB

o

CLUTCH DRUM
AMD PISTON

DRIVING PLATES

SNAP RING

Fig. 7A-22—High Clutch Plate Pack—(60C-4422)

2. ltemove the cluich plate pack and the clutch hub.

J. Place the tool shown in figure TA-23 on the clutch
piston return spring retainer, and then place the
clutch drum under a press. Compress the spring and
remove the snap ring. Guide the spring relainer 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 support shaft and front pump housing, See
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PRESS RAm

TOOL 7064

BALL
CHECK YALVE

CLUTCH DRUM

FISTON

FISTOM SEAL

FISTON RETURN RING
SPRING
SPRING
RETAINER

FISTOM

FRONT
PUMP

Fig. 7A-24—Clutch Piston Removal—{60C-4424)

figure TA-24. Apply air pressure at the point shown
to force the piston out of the clutch drum,
5. Remove the piston outer seal from the piston and

the piston inner seal from the drum, Reler to figure
TA-25,

HIGH CLUTCH INSPECTION

1. Inspect the drive plates for damage. These plates

should be flat. If there iz any perceptible dish in
them, they must be replaced, If the old plates are to be
re-used, they musi not be cleaned in a vapor de-
greaser or cleaned with any sort of detergent snlu-
tion. Wipe them clean with lint-free towels.
Ii new drive plates are to be installed, soak them
in automatic transmission fAuid for atl 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. 7A-25—Clutch Drum and Piston—(80C-4425)

-]

Inspect the steel driven clutch plates. These clutch
plates should also be flat. If there is any perceptible
dish in the driven plates, they should be roplaced.
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. Inspect the clutch drum bushing for wear.

HIGH CLUTCH ASSEMBLY

1. Install & new piston inner seal in the clutch drum.
Install a new outer seal on the clutch piston. Refer
o figure TA-25, Lubricate the piston seals with auto-
matic transmission fluid, and install the piston in the
chatch drum

2. Place the clutch piston return spring and spring
retainer on the piston. Place the clutch drum under
a press (figure TA-23) and install the spring retainer
gnap ring.

3. Install the drive and driven plates alternately in the
clutch drum, starling with a steel plate (next to
the piston), Refer to figure TA-22.

4. The last plate in the clulch pack (top of the pack)
should be a non-metallic drive plate.

5. Imstall the clutch hub. There is no washer between
the clutch hub and the forward sun gear flange.

6. Install the integral forward sun gear and flange in
the clutch drum, and then install the snap ring.

CONTROL VALVE BODY

The Comet Drive valve body i= identified by a number
stamped in the lower body. Refer to figure TA-28. Refer
lo figure TA-26 for parls 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

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 7TA-27.

1.

2.
3.

Place the orifice control valve by-pass check ball in
the upper body. See figure 7TA-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 7A-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 1bs. 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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FROMNT PUMP HOLD.-DOWN

CHECK FROMT FLATE

WALVE FUMP

BY-PASS CHECK ey
VALVE BALL SEFARATOR FLATE

~ 1.2 SHIFT VALVE,SPRING
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CHECK VALVE
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TORQUE TO 20.30 LAS. IN CHECK 1.2 SHIFT VALVE
FOR FREE MOVEMENT

Fig. 7A-27—Conirel Valve Body Assembly Procedure—(80C-4427)
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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 control
valve and spring. Install the cover plate for the
throttle reducing wvalve and orificec control walve.
Torgue the screws to 20-30 lhs, in.

12, TIn the lower body, install the 1-2 shift valve governar
plug. Install the cover plate, and torgue the screws
to 20-30 lbs. in.

13. TInstall the compensator cul-back valve and spring.
Install the cover plate, and torque the attaching
gerews Lo 20-30 lbs, in.

14. Install the control pressure repulator valve, spring
seal and spring. Compress the control pressure regu-
lator valve spring and install the spring retainer.

PIMION CARRIER DISASSEMBLY

The primary sun gear must be romoved [rom the pinion
carrier to inspect the primary sun gear front thrust bear-
ing and race, the primary sun gear rear lhrust washer,
and the primary sun gear pilot bushing. To remove the
primary sun gear from the pinion carrier, the short
pinions must be removed from the pinion carricr houwsing,

1. Clamp the pinion carrier in a vise fitted with soft
jaws or wrap the shafl with a clean cloth to prevent
damage.

2. Mark the pinion shafts so that they can be re-
assernbled in the same locations.

3. BRemove the screws that attach the pinion shaft
retainer ring to the pinion ecarvier, Turn the retainer
counterclockwize until the shafts are unlocked,

4. With the tool shown in figure 7TA-29, push a short
pinion shaft out of the carrier until the tool clears
the top of the gear spacer. Now, slide the short
pinion and its upper and lower thrust washers out

PIMNIOM
CARRIER

PINION
SHAFT

TOOL 77184

Fig. 7A-29—5hart Pinion Shoft Removal—{60C-4429)

134

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
SpHECEr,

5 Remove the 2 remaining short pinions and spacers,
using the same procedure.

6. Bemove lhe Inlegral primary sun gear and shaft.
See figure TA-30.

PRIMARY SUN
GEAR SHAFT

THRUST
BEARING
EACE
THRUST
BEARING
THRUST
WA SHER

Fig, 7A-30—Primary Sun Gear ond Shaft Remeval—(&0C-4430)

T

7. With the tool shown in figure TA-31, push a long
pinion shaft out until the tool just clears the pinion
cartier bottom plate. Remove the long pinion gear
with its top and bottom thrust washers oul the center
of the pinion carrier. With the pinion shaft, push the
tool out of the gear. The shaft will hold the needle
bearings, spacer, and thrust washers in position.

8. Hemove the remaining 2 long pinion gears, using the

same procedure,

PINION CARRIER INSPECTIOM

1. Imspect the pilot journal on the primary sun gear
shaft and the pilot bushing in the output shaft,

2, Inspect the primary sun gear rear bronze thrust
washer. Inspect the primary sun gear front thrust
bearing and bearing race.

3. Inspect the converter-out pressure seal ring groove,
which is machined in the primary sun gear shaft at
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FINIOM SHAFT

TOOL 7785

Fig. 7A-31—Long Pinion Shoft Removal—{60C-4431)

the cluteh hub spline. Excessive leakage at this ring
will permit converter-out fluid to by-pass the cooling
system and return to sump through the clutch and
planctary gears.

Inspect the needle bearing thrust washers, Inspect
the needle bearings for wear and roughness,

;¥

o

110,

Inspect the planet carrier for excessive wear at the
thrust washer locations

Inspect the pinion shafts for wear and roughness.
Inspect all gear teeth for burrs, cracks, and nicks.
Inspect the pinion carrier leeth thal are engaged by
the parking pawl

Inspeet the governor pressure seal ring grooves in
the output shafl,

Inspect the rubber seal at the [ront of the output
shaft spline for wear or darmuge,

PINION CARRIER ASSEMBLY

Hefer to figure 7A-32
. Place a spacer in a long pinion, then insert the

dummy shaft (Tool 77185) through the pinion and
SPACeT.

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 vaseline.

While holding the long pinion assembly together,
place it in position in the pinion ecarrier. Insert the
pinion shaft, marked for this location, from the front
of the carrier and push out the dummy shaft. Refer
to figure TA-31.

Using the same procedurs, inslall the remaining
long pinions.

Place the primary sun gear front thrust bearing and
thrusl bearing race on the primary sun gear shaft,
Place the bronze thrust washer on the pilot at the

PINIOMN SHAFT

RALE WASHE

FINION

SEAL RING

PRIMARY SUN
GEAR SHAFT

SHAFT RETAINER WASHER

MEEDLE BEARING
SPACER

g

PINIOMN SHAFT -J: é @

LONG PINION

WASHER
SPACER

MEEDLE BEARINGS (58)
! OUTPUT SHAFT AMD
ITHRUST

FINIOM CARRIER

MEEDLE
BEARING
SFPACER

]
i
@\“_j’_,,-wnsa!lr

MEEDLE BEARINGS (48)

Fig. TA-32—Pinion Carrier and Primary Sun Gear Shoft—{60C-4432)

135



7-20

TRANSMISSIONS AND CLUTCH (Comet Drive Transmission)

rear of the primary =un gear. Hold the washer in

place with vaseline. Make sure the concave side of

this dished washer is loward the rear of the trans-
mission.

Ploce the primary sun gear shaft in the pinion car-

rier, llefer to figure TA-30.

8. Place a spacer in a short pinion, then insert Tool
77184 through the gear and needle bearing spacer
Install 29 needle bearings and a thrust washer at
each end of the gear. Hold the washers in place with
vasaline,

8, Position a short pinion spacer in the pinion carrier.
To mainiain pinion carrier balance, the shart pinion
spacers must be of the same materinl. Hold the
spacer in place with the long pinion dummy shaft
iTool 7T7T185) inserted through the rear of the carrier.

10. Position the short pinion, bearing, and dummy shaft
assembly in the carrier. Insert the pinion shaft,
marked for this location, from the fronl of the carrier
and push out the dummy shaftz.

11. Install the remaining 2 shortl pinions, using the same
procedure.

12, Install the pinion shafll retainer. Install the retainer
to pinion carrier screws and torque them to 20-30
Ibs, in,

Transmission Cose and Linkage Repair
REVERSE SERVO

1. Remove the lock nut, adjusting nut, and the rod seat
it half-hall} from the reverse servo rod.

2. Remove the strut between the apply lever and band.
Tum the band to unhook it from ils anchor and re-
move the band.

3. Remove two oppusing atlaching bolts from the re-
VErSe SPTVO OOVer.

4. Temporarilv install two 3/16" — 18 x 2° bolts and
nuts. Boltom the long bolts in the case. Tighten the
nuts down against the cover, then remove the remain
ing short bolts.

5. Alternately loosen the nuts on the long bolts onc
turn at a time until the spring tension is relieved.
Hemove the bolts, cover, piston return spring, and
the piston rod.

6. Apply air pressure at the reverse serve apply pas-

sage in the case (figure TA-33) and forece the reverse

gervo piston oul of the case.

Hemove the servo piston outer =eal. The sarvo piston

guide may be removed from the piston by removing

the lock ring on the piston guide.

A, Inspect the servo piston and piston bore for wear
and roughness.

9. Install a now seal on the servo piston. Install the
piston in the case. Insert the piston rod through the
servo and into the case.

1. Place a new seal on the scrvo cover.

11. Place the return spring against the piston, then place

the cover against the spring and install the two long
bolts and nuts. Bollom the long bolts in the case.

=}
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CONVERTER FRONT REVERSE SERVDO GOVERMNOR

APPLY PRESSURE

I PUMP QUT
)

CLUTCH

LOW
SERVO

AFPLY REAR FUMP IN

LOW SERVD RELEASE

Fig. 7A-33—Transmission Cose Fluid Possoges—{60C-4433)

12, Alternately tighten the nuts to compress the return
spring until the two regular cover bolts can he
atarted.

13. Remove the long bolts and nuts, then start the two
remaining short bolts.

14. Tighlen the four bolts alternately and evenly until
the cover is seated. Tighten the bolls to 12-15 Ihs. ft

LOW SERVO

1. Remove two opposing atlaching bolts from the low
SETVD COVET,

2 Insiall iwe 5/16" — 18 x 2” bolits and nuts. Bottom
the long bolts in the case. Tighten the nuts down
against the cover, then remove the remaining cover
balts,

d. Alternately loosen the nuts on the long bolls one
turn al a time until the spring tension is relieved.
See figure TA-34. Remove the long bolts, cover, and
cover seal.

Fig. 7TA-34—Remaving Low Servo Cover—{60C-4434)
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4. Remove the servo piston and piston return spring | MANUAL SHIFT LEVER AND SHAFT
from the case,
5. Inspect the servo piston and pision boure for excessive O-RING
THROCTTLE LEVER
wedr and roughness, (OUTER| 4
6. Install a new seal on the low servo piston. Install a r_l_‘: -
new seal on the servo cover. SHAFT AND INMER L
7. Place the piston return spring, piston, and cover in THEDTHE lEVEH
position in the case. The piston ball check wvalve 2+
i ) COMICAL
{figure 7TA-15) must be at the top when the trans- SFRJHG
mission is in normal running pesition. Tnstall the '
two long bolts and nuts through opposing holes in :
the servo cover. @8 %
0 EING PAWL FIH
PAWL RETUR*N
EKFANEJDN

FISTOM

FISTOM

PISTON SEAL
CHECKE VALVE Jf COVYER

SEAL

STEEL
BaLL

COVER

Fig. TA-35—Low Serve Assembly—(60C-4435)

8. Alternately lighten the nuts on the long bolts one
turn at a time until the regular cover bolts can be
started.

2. Remove the two long bolts and nuts and start the
two remaining short bolts. Tighten all bolts alter-
nately and evenly until the cover is seated. Torgue
all bolts to 12-15 lbs. ft.

THROTTLE LINKAGE

1. KHemove the nut and lockwasher from the outer
throttle lever shaft. Refer fo figure 7A-36. Hemove
the lever from the shaft.

2. Remove the sghaft and inner throttle lever from the
case. Then remove the conical spring.

3. Remove the O-ring from the counterbore at the outer
end of the throttle lever shaft hole. Install a new
(-ring.

4. Tlace the conical spring on the throttle lever shaft
with the large end of the spring against the inner
throttle lever.

5. lInsert the throtile lever shaft into the case. Install
the outer lever on the shaft, then install the lock-
washer and nut. Torque the nut to 17-20 Ibs. ft.

SPRING
DETEMT PLUNGER
AND SPRING
PAWL ENGAGING SPRING AND LEVER
FARKING
m

DETEMT LEVER PAWL

Fig. 7A-36—Throttle and Manual Linkage—{60C-4436)

MANUAL LINKAGE DISASSEMELY

1. Remove the nul and lockwasher from the manual
lever shaft. Hefer to fisure TA-36.

2. Hemove the manual delent lever, detent plunger and
spring, and the parking pawl engaging lever (o detent
lever spring.

3. Hemove the parking pawl engaging lever. Remove
the manual lever shafl from the case. Remove the
O-ring at the outer shaft hole counterbore.

4. Release the parking pawl return spring tension.
Slide the parking pawl pin oul 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 shaft hale
counterbore. Install the manual lever and shaft in
the case,

2. Place the parking pawl engaging lever on the shaft.
Refer to figure 7TA-36.

4. Place the detent spring and plunger in the case, then
install the detent lever on the shaft. Install the lock-
washer and nul on the shaft. Torqgue the nut to 17-20
1bs. ft.

4. Compress the pawl engaging lever to detent lever
spring and install it between the levers.

5. Place the parking pawl and spring in position in the
case, then insert the pawl pin. Hook the spring to
the pawl.

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 figure TA-37.

2. Thread a '4—20 bolt | through the drilled hole! into
the apply lever pin and pull out the pin and plug.

137




7-22 TRANSMISSIONS AND CLUTCH (Comet Drive Transmission)

EXP. PLUG /’\‘. T
BAND ANCHOR m W\ NuT
ANCHOR AND APPLY —

LEVER PIM fiz
REVERSE BAND— B

. 7
FISTON RETURN SPRING el °'F 170y (2 brb]
PISTOM L NUT

COVER SEAL ROD

NN

BAND AFPLY
{EVER

REVERSE SERVO PISTON
PISTON SEAL

PISTON GUIDE AND GUIDE RETAINER

Fig. 7A-37—Reverse Servo Piston and
Band Apply Linkage—(60C-4437)

3. Remove the apply lever and anchor from the case.

4. To assemhble the reverse band apply linkage, place
the lever und anchor in posilion, insert the pin, and
install A new expansion plug,

Thread Repair

Figure TA-38 shows the procedure for repairing dam-
aged threads, The repair systemn shown has been de-
veloped by the Heli-Coil Corporation of Danbury, Con-
necticut.

Thread service kits may be purchased from local job-
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 proper special tap and {ap the drilled hole.
The tap is marked for the size of the thread being
repaired, Thus, the special tap marked 5/16—18 will
not cut the same thread as a standard 5/16— 15 tap.
It does cut a thread large enough o accommodate
the inscrt, and afler the insert is installed the origi-
nal thread size (5/16—18} is restored

Select the proper enil inserting tool, These tools are
marked with the thread size being repaired. Place
the insert on the tool (figure TA-38) and adjust the
sleeve to the length of the insert being used.

Pross the insert against Lhe face of the tapped hole,
Turn the tool clockwise and wind the insert inlo
the hole until the insert is 14 turn below the face.

Working through the insert, bend the insert tang
straight up and down until it breaks off at the notch,
Refer to figure TA-38

If the inserts are not properly installed, thev can be
removed with the extractor toul. Place the extractor
tool in the insert 8o that the blade rests against the
top enil 14 to V4 turn away from the end of the coil.
Tap the tool sharply with a hammer so that the
bhlade cuts into the insert. Exert downward pressure
on the tool and turn it counlerclockwize until the
insert s removed

DRILL OUT OLD THREAD USING SAME DRILL SIZE AS
THREAD OD (IN THIS CASE, 5/16 INCH)

HELI-COIL INSERT

1) N
- L A
- "f
COIL INSTALLATION ToOI R {//‘;1-

TAF WITH SPECIAL
TAF (HELI.COIL 5M16)

Fig. 7A-38—Throod Repair Procedure—(&60C-4438)
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INSTALLATION OF SUB-ASSEMBLIES

Transmission Case

a

Install the rear oil pump in the case. Install but do
not tighlen the pump attaching bolts.

Mace the reverse band in the case. The band end
having a guide pin for the strut goes toward the
apply lever strut. Make sure the anchor end of the
band engages the band anchor, Compress the band
und install the strut between the band apply lever
and the band,

Position the reverse servo apply rod In the band
upply lever. Start the rod seat (half-ball}, adjusting
nut, and locknut on the apply rod.

4, Pace Lhe reverse ring gear rear thrust washer on the
rear pump extension at the rear of the case
5. Install the reverse ring gear on the rear pump ex-
tension.
Geaor Train

Place the reverse ring pgear front thrust washer on
the output shaflt and agamnst the flange at the pinion
carrier,

Install the governor pressure seal rings on the output
ghaft, The ring gaps should be at the top as the
output shaft is nstalled.

Turn the rotor in the rear oil pump with "l'ool 77717
until the drive flat is horizontal and toward the
bottom [ oil pan side) of the case.

Pogition the output shaft guide sleeve, Tool 77717,
on the output shaft. Align the flals on the tool with
the oil pump drive [lais on the output shaft

Align one of the flate on the output shafl with the
flat in the rear pump rotor and install the gear train

Fig. 7A-39—Pinien Caorrier and Outpul Shafi
Installation—(&60C-4439)

=3

10,

p B

16.

and output shafl in the case. See figure TA-39. Mesh
the pinion carrier gears with the internal gear and
bottom the complete assembly in the case. Hemove
the guide sleeve from the oulput shaft

Tighten the rear pump allaching bolts. As the bolts
are tightened, furn the output shaft to check the
pump for free rotation. Tighten the bolls to 12-15
lbs, ft.

Install the low band, inserting it through the lront
of the transmiszzion cage. The end of the band having
a guide pin for the strul goes to the adjusting serew
side. In=stall the band struts.

Install the clutch in the case and on the primary sun
gear ( turbine shaft), Mesh the forward sun gear with
the shorl pinion and then bottom the forward sun
gear on the primary sun gear front thrust bearing
and race.

Install the converter-out pressure seal ring on the
primary sun gear shaft. This ring groove is in the
clutch hub spline.

Using the end play reading which was taken during
disassembly, sclect the proper selective thrust washer
to be mstalled on the stator support shaft. Refer to
figure TA-18. Selective thrust washers are available
in thicknesses of 0.0G8, (L075, (0.084 and 0.093 inch.
Install the clutch apply pressure seal rings on the
stator support shaft,

Place a new gasket on the front pump housing, then
ingtall the pump in the casse. Torgue the bolts to
18-22 lbs. ft.

Install the governor on the output shaft,

Place a new gasket on the transmission case, and
install the extension housing and the engine rear
support. Torque the housing to case bolis to 28-38
Iha. ft

Install the extension housing secal replacer tool in
the extension housing to align the output shaft
Check the gear train end play, using the procedure
described under TRANSMISSION END PLAY
CHECK in this section of the manual.

If the end play iz not within 0,0:20-0.039 inch, change
the seleclive washer to bring the end play within
these limits,

Band Adjustments
LOW BAMND

Adjust the low band, using the special tool shown
in figure 7A-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 Tha, ft.

REVERSE BAND

Adjust the reverse band, using the special tools
shown in figure TA-41,

13%



7-24

TRANSMISSIONS AND CLUTCH (Comet Drive Transmission)

TOOL 7345

Fig. 7A-40—Adjusting Low Band—[&60C-4440)

2. Tnserl the spacer, Tool 7355-A, between the adjust-
ing nut and the piston rod to actuating lever seat.

4. Tighten the adjusting nul with Tool 7355-B until
the tool handle “breaks' uver center.

4. Back off the adjusting nut exactly two turns and

remove the spacer tool. Hold the adjusting nut sta-

tionary and lighten the locknut to 15-18 lbs ft

Control Valve Body and Oil Pan

1. Position the control valve body
the inner throttle lever is between

on the case. Be sure
its stop on Lhe

Fig. TA-41—Adjusting Reversa Bond—(60C-4441)

140

upper body and the downshift valve. Connect the
detent plate link to the manual valve.

2. Install the conirol valve body lo case bolts (figure
TA-T) and torgue them to 8-10 Ihs, it

3. Install the oil sereen and sereen clip.

4. Place a new gaskel vn the transmission cose and
install the oil pan, Torque the pan bolls te 10-13
Ibs. ft.

5. Connect the by-pass tube to case.

CONVERTER CHECKS AND CLEANING

The torque converter is permanently enclosed in a
welded steel housing and camnot be disassembled for
Bervicing.

Special tools (fipure TA-42) must be used to check
the condition of the converter. These special tools are
used to check the turbine and stator end play and the
operation of the one-way stator clutch

Turbine and Stator End Play Check

1. Inseri 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 tighlening the adjusting nui. Tighten the
adjusting nut until the tool is securely locked to the
lurbine spline.

4. Attach a dial indicator to the lool. See figure TA-43.
Position the indicator button on the support cap and
get 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.

1HDICATD!

Fig. 7A-41—Converter Checking Tools—(60C-4442)
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TOOL 7937.8 &

Fig. TA-43—Turbine and Stater End Play Check—(&0C-4443)

If the total end play excesds 0.060 inch, replace the
converter.

Stater One-Way Clutch Check

1. Install Tool 7937-B, with the lock pin inscrted into
an oil grove of the stator thrust washer to lock the
stator to the turbine hub. See figure TA-44.

Fig. 7A-44—Checking 5totor One-Way Clutch—{60C-4444)

2. Use a torque wrench to rotate the tool in a clockwise
direction. The tool should rotate freely. If the tool
cannot be rotated, the one-way clutch is binding or

improperly installed and the converter must be re-
placed,

3. Apply 10 lbs. ft. torgque on the tool in a counter-
clockwise dircetion, The clutch should lock and hold
the 10 lbs, ft. pull. Tey the clutch for lockup and
hold in at least five different positions around the
converter.

4, If the clutch fails to lockup and hold a 10 Ibs, [L
torque, replace the converler.

Stator to Impeller Interference Chack

Refer to figure TA-45,

1. Position a stator support shaft on the bench with the
spline end of the stator shaft pointing up.

2. Place the front pump rotor over the stator shaft with
the flal side of the rotor down,

3. Place the convertaer over the stator support shall so
that the front pump driving lugs are in normal (run-
ning} engagement with the pump rotor. The con-
verter pump driving hub will bottom on the rolor.

Fig. TA-45—Stator to Impeller Interference Check—{60C-4445)

4. While holding the stator shaft stationary, try to rotate
the converter counterclockwise. The converter should
rotate frecly withoul any signs of interference or
scraping within the converter assembly.

5. If there is on indication of scraping, the trailing
edges of the stator blades may be interfering with the
leading edges of the impeller blades. In such cases,
replace the converter.

Stator to Turbine Interference Check

Reler to figure TA-46.
1. Position the converter, front side down, on the bench.
2, Install the front pump assembly (complete) to en-
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gage the matling 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-4&6—5tater to Turbine Interfereance Check—|{60C-4446]

4. While holding the pump stationary, attempt to rotate
the turbine with the input shaft, The turbine should
rotate freely in bolth directions without any signs
of interference or scraping noise.

5. If interfersnce exists, the stator front thrust washer
may be worn, allowing the stator to hit the turbine.
Tn =such cases, the converter must be replaced.

Converter Cleaning

The converter canmot be disassembled for cleaning. Ti
there is reason to believe that the converter has an
excessive amount of foreign material in it, the following
cleaning procedure should be used.

1. With the converter aon the bench, remove buth drain
plugs and tilt the converter in all directions to
drain as much Auid as possible.

Install the drain plugs and fill the converter through

the pump drive hub with a light-body oil such as

kerosene, or a cleaning solvent suitable for trans-
miszion cleaning.

3. Imstall Tool 7937-B in the converter and expand the
tool in the turbine spline. Rotate the tool to circu-
late the fluid in the converter,

4. Remove both drain plugs and thoroughly drain the

converler.

Repeat the procedure given in steps 2, 3, and 4, a=

required, to remove excessive foreign material.

6. Install the drain plugs.

b3

= ]
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TROUBLE SHOOTING
Preliminary Checks

When transmission trouble is indicated, the following
preliminary checks should be made in the order given,
1. Check the fuid level, Check the fuid for burnt
clutch plate odor.
2. Check engine idle spced and dashpot adjustments.
3. Check the manual linkage adjustment.
4. Check the throttle linkage for proper adjustment.

S5tall Test

When a transmission stall test is to be made, the fol-
lowing procedure should be observed.

1. Check the engine coolant level and transmission
fluid leval

2. If the engine is cold, run it at 1200 rpm 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
seal.

4. Apply the service and parking brakes firmly.

5. Shift the selector lever to D, L, or R.

6. With a sleady pressure, depress the accelerator podal
to the floor. Hold the pedal at the wide-open throttle
position only long enough for the tachometer rend-
ing to stabilize. Five seconds is wusually adequate
time at widc-open throttle to secure an accurate
reading. Between tests, run the engine for at least 2
minutes at 1200 rpm with the {ransmission in N,

7. Stall speed limits are 1660 to 1860 rpm.

8. If tachometer readings exceed the high limit, or
engine run-away & apparent, release the accelerator
pedal immediately to prevent further damage,

Stall test tachometer readings require careflul interpre-
tation. During a stall test, the engine, the torque con-
verler, and the transmission bands are all under test at
the same time,

Stall Test — Tronsmission Band Check

When the transmission is stall tested in T) or L. the low
band is applied. When it is stall tested in R, the roverse
band is applied,

If the engine runs away on a stall test in D or L, but
is held within limits in R, the low hand is slipping. If the
stall test is normal in R, it is probable that the engine,
torque converter and control pressure in the {ransmission
are also normal and that the trouble is confined to the
low serve and band. In this case, the band 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 control pressure before inspecting the
servo and band.

If the engine runs away during a stall test in R, but is
held within limits in D and L, the reverse band is slip-
ping. Because of the time required to adjust the reverse
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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
Engi Selector *Pressure
Snglr(lie Lever Limits
pee Position (psi)
Idle All 40-48
1200 rpm D 55-60
Stall D, L,and R 135-155
*Fluid must be at normal operating temperature.

CONTROL PRESSURE RISE

In the D, L, and R selector lever positions, control
pressure should rise from 40-48 psi at engine idle to 135-
155 psi at wide-open throttle (stall).

In the D position, control pressure should rise to 55-60
psi at 1200 rpm.

If this pressure rise does not occur, there are four prob-
able 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 135-155 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
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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)
Position 10 20 30
mph mph mph
Wide Open 154 82 72

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 10 mph 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 20 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” D,B

2. Slips or chatters in “D” or “L” C,A,B,Y,E,F.H,0,8
3. Slips or chatters in “R” C,AB,Y,.E G H,P,S
4. Creeps excessively in “D” D
5. Slips during 1-2 upshift A BEFHQ,J
6. Momentary lockup during 1-2 upshift A BEFQ
7. Severe 2-1 downshift on coast DBHEF,J
8. No 1-2 upshift in “D” ACJHEQQ2N
9. Delayed 1-2 upshift B.J,E H Q1
10. Slips continuously after 1-2 shift A B,EQHR,
11. No. 2-1 forced downshift (kickdown) B,H
12. No. 2-1 downshift on coast H,J
13. 0Oil forced out filler tube or vent AW, X
14. Transmission overheats AEUTM1
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 CHNKQ1O
18. Park lock does not hold or binds C,Z
19. Delayed initial engagement AM2T1

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

rType

RATIOS AND STALL SPEED

Single Stage, 3 Element Torque Converter
with 2 Speed Planetary Gear Train

Gear Ratios
. Stall Ratio| Sf!l Speed
Low Direct | Reverse Engine rpm
1.75:1 1.00:1 1.50:1 24:1 1660-1860

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 Gauge
Engine Speed Lever Reading
Position (psi)
1dle R, N, Dand L 40-48
1200 rpm D 55-60
Stall R,Dand L 135-155

CONTROL PRESSURE VARIATION —
WITH ROAD SPEED

Average Control
Thr.ottle Pressure (psi)
Position
10 mph 20 mph 30 mph
Wide Open 154 82 72

145



7-30

TRANSMISSIONS AND CLUTCH (Comet Drive Transmission)

LUBRICANT REFILL CAPACITY

Approximate Capacity (Quarts) 61,

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

Manual Lever Shaft to Case Nut 17-20
0il Filler Tube to Case Fitting 40-50
Oil Pan to Case Bolts 10-13
Oil Pan Drain Plug .. 10-15
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 12-15
Stator Support to Front Pump Housing Bolts . = 12-17
Throttle Lever (Outer) Shaft to Case Nut 17-20

SPECIAL TOOLS

35-40 lbs. ft.
Reverse Band Adjust screw to 45-50 lbs. TOOL NO. DESCRIPTION
Adjustment in. torque, and back off
two turns. Lock jam nut 1175-AE Oil and Grease Seal Remover (Universal
to 15-18 lbs. ft. Use)
Accelerator Pedal 4 inches above floor mat 7000-AF Extension Housing Bushing Remover
Height Adjustment
7000-DE Air Nozzle and Rubber Tip
Anti-Stall Dashpot 0.130-0.150 inch
Clearance 7000-DG | Transmission Holding Stand
7064 Snap Ring Pliers
TORQUE VALUES
. . . . 7345 Front Band Adjustment Wrench
NOTE: All specifications are given in pounds-feet un-
less otherwise noted. 7355-A Rear Band Adjustment Spacer
By-Pass Tube Fittings 912 7355-B Rear Band Adjustment Wrench
Case Gauge Hole Plugs 10-15
Control Assembly to Case Bolts 8-10 7657-G Exlf{ensiion Housing Bushing and Seal
Control Assembly Stop Plate and epracer
End Plate Screws : 20-30 Lbs. In. 7937-B Thrust Washer and Clutch Checking Tool
Control Upper Body to Lower Body Bolts 6-7 : -
Control Upper Body to Lower 33621 Snap Ring Pliers
Body Screws 20-30 Lbs. In. | 77184 Planet Pinion Pilot Pin—Short
Converter Drain Plugs 20-28
Converter to Flywheel Nuts 23.98 77185 Planet Pinion Pilot Pin—Long
Engine Rear Support to Cross Member Nuts 23-29 77515-A Clutch Compressor
Extension Housing to Case Bolts 28-38
xtension g 77717 Output Shaft Assembly Sleeve
Front Pump to Case Bolts oo 18-22
Governor Cover Plate Screws ... . . 20-30 Lbs. In. | 77820-B Pressure Test Gauge Assembly
Low Band Adjusting Screw Locknut . ..35-40 77820-C Pressure Test Adapter
Low Servo Cover to Case Boits . .. ... 12415
Low Servo Mfg. Hole Plugs . ... ..... .. ... .. ..10-15 77837-A Front Pump Seal Replacer
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7B = STANDARD TRANSMISSION

DESCRIPTION

The standard transmission (figure 7B-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 constant mesh with countershafl
gears, The constant mesh second (intermediate) and
third (high) gears are engaged by a synchronizer which
reduces the possibility of gear clashing. The shift forks
are operated by cam and shaft assemblies which pass
through, and are supported by, the transmission case,

The main drive gear (input shaft) is supporied by a
ball bearing which is pressed onlo the shaft and is car-
ried in a bore at the front of the transmission case.

The forward end of the oulput shaft is supported
by needle bearings installed in the main drive gear. A hall
bearing supportz the output shafi at the rear of the trans-
mission case, A bushing supports the output shaft at
the rear of the transmission exitension housing.

PERIODIC MAINTENANCE

To maintain proper performance, it 15 recommeonded
that the following service items be performed at 1000
mile intervals.

Geor Shift Linkage Lubrication

Lubricate gear shift linkage points (except those with
rubber bushings) with S.AE. 10W engine oil

Lubricant Level Check

The lubricant level should be maintained at the bollom
of the filler hole, If necessary, add S A E. 80 multi-purpose
gear lubricant,

ON THE CAR ADJUSTMENTS
Gear Shift Linkage

If the transmission shifts hard, or if it will not engage,
the gear shift levers may need adjustment at the cross
over. Move the gear shift lever through all shift positions
to see that the crossover operation is smooth. If the
cruss-over operation i not smooth, adjust the gear shift
lever(s).

1. With the selector lever in neutral, remove the cotter
pins and fal washers from the connecting rod adjust-
ment sleeves, and pull the sleeves out of the gear
shift levers.

2. Looscn the locknut on each sleeve, and then slide the
sleeves up or down on the rods until smooth cross-
over operation results when the sleeves are attached
to the levers. Then tighten both locknuts securely.

Fig. 7B-1=Standard Tronsmission—(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 3B 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

WEATHER SEAL—~——»

STEERING COLUMN TUBE
GEAR SHIFT

LEVER SOCKET

TURN INDICATOR
SWITCH .«

SECOND AND HIGH

Lo SHIFT LEVER

SPACER

W A TUBE INDEXING
L SPRING
FLANGE LOW AND REVERSE
SELECTOR——» SHIFT LEVER

LEVER < 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 23-29 lbs. ft.

6. Connect 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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TOOL 711-F
COUMNTERSHAFT

Fig. 7B-4—Countershaft Removal—{&40C-3604)

shaft out of the cluster gesr and transmission case
leaving the tool in the cluster gear. Then carefully
lower the cluster gear assembly to the bottom of
the case.

Remove the input shaft bearing retainer and gaskel.
Bemove the oil zeal from the retainer. Remove the
input shaft assembly and fromt svynchronizer block-
ing ring from the transmission case. See figure 7TB-AO.

INPUT SHAFT

Fig. 7B-5—Input Shaft Removal—(&60C-3805)

5. Hemove the synchronizer retaining sosp ring lrom
the output shafl, Then, while holding the synchro-
nizer assembly topether, pull the output shaft out of
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the transmission case, Lift the synchronizer assem-
bly, intermediate, low and reverse sliding gears oul
of the case and remowve the two shift forks. For
reference in assemhbly, mark the end of the synchro-
nizer hub which faces the front of the case,
9. Using & long, thin brass dreifl, drive the reverse idler
gshaft out the rear of transmiszsion cuase, Lift the
reverse idler gear and cluster gear out of the case.
From the underside of the caze, use a 4" %14 pin
punch and sharp, Grm hammer blows (do not tap
lightly ! to drive out the tapered pins that hold
the cam and shaft azzembliez in the case. Refer lo
figure TR-6.

1k,

TAPERED
RETAIMNING
PIMS

Fig, 7B-6—Retaining Pin Removal—{&0C-34608)

11. Using a plastic hammer. drive the intermediate and
high cam and shaft toward the oulside of the cuase
and scparate the balls and spring from the plunger.
Dirive out the cam and shaft assemblics, and remove
the plunger.

Bemove the shift lever cam and shaft oil seals as
shown in figure 7B-7.

12

TOOL 3552-H

X ‘__|L___.-'
TOOL 7600-E
OIL SEAL

Fig, 7B-7—Cam and Shaft Qil Seal Removal—{&0C-3407)
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13. Remove the snap ring securing Lhe input shaft bear-
ing, and press the input shaft out of the bearing and
oil slinger using Tool 4625-F or 7025-B.

14. Remove the snap ring securing the output shaft

bearing. Remove the bearing as shown in figure
TH-8,

TOOL 4421-F
BEARING

Fig. 78-8—Output Shaft Bearing Removol—(60C-34608)

15. Remove the synchronizer blocking rings, inserts, and
ingerl springs from the synchronizer hub.

16, Hemove the thrust washers, dummy shaft, spacer,

flat washers, and needle bearings from the cluster

gear

CLEANING

1. Wash all parts, exvept the ball bearings. in a suitable
cleaning solvent. Brush or scrape ull foreign matter
frum the parts. Be careful not to damage any parts
with the scraper. Dry all parils with compressed air,

2. Rotate the ball bearings in a cleaning solvent until
all lubricant is removed. Hold the bearing nssembly
to prevent il from rotating, and dry it with com-
pressed wir,

4. Lubricate the bearings with transmission lubricant
and cover with a clean. lint free cloth unlil ready
for use,

INSPECTION

1. Replace a case having worn or damaged bearing bores
or damaged threads. If a crack does not enter a
bearing bore or mating surface, the crack may be
repaired; otherwise, replace the case.

Remove any burrs from the front and rear mounting
surfaces which could cause transmission misalign
ment,

3, Inspect gll gears for pxcessive wear or tooth damage.

[£=

B.

&

10.

Tf either condition is present replace the defectlive
paris.

If the bushing in the reverse idler gear is worn, a
new gear and bushing assembly must be installed
Inspect all shafls for excessive wear, spline, or looth
damage. 1f one of these conditions is present, replace
the shaft.

Inspect the bearing assemblies for cracked races, and
the balls and rollers for looseness, wear, end play
vr other damage. Replace the bearings if these con-
ditions cxist,

Inspect the cluster gear thrust washers for excessive
wear and replace them if necessary,

If the transmission jumps oul of low gear, check the
fit of the low and reverse sliding gear on the splines
of the oulpul shaft. Replace the gear or output shaft
if there is excessive wear

Inspect the extension housing vil seal and bushing.
If replacement is required, temporarily atiach the
extension housing to the case and proceed with the
following steps.

Remove the cxtension housing seal as shown in
fignre TH-9,

=,
.

XTEMSION HOUSING SEAL

Fig. 7B-%—Removing Extension Housing Seol—(60C-4413)

EXTENSION HOUSING

TOOL 7000-AF

Fig.

11.

12

7B-10—Removing Extension Housing Bushing—{&60C-4413)

Remove the extension housing bushing as shown
in figure TB-10.
Install a new extension housing bushing az shown
in figure 7B-11.
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N <

ENQTEMSIOH HOLISING

TOOL 7457.G
WiITH SLEEVE

Il SLIMNGER

BEARING
EXTEMNSION HOUSING
BUSHIMNG

Fig. 7B-11—Installing Extension Housing Bushing—{60C-4414)

13. Imstall a2 new extension housing =esl using the
gpecial tool shown in figure 7B-12,

—-—..H;LEI FENSIEN HOUSING

EAL
Fig. 7B-13—Input Shaft Bearing Installotion—{60C-3609)

plunger. Apply grease to each ball and pesition in
edch 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 shaft slots with the openings in
the shaft bosses, and install the retaining pins from
the top of the case.

EXTENSION HOUSIMNG 7. Position the reverse idler gear and, from outside the

case, insert the shaft through the case just far

enough to hold the gear.

Assembly 8. After assembling the thres inserts in the synchro-

Fig. 7TB-12—Installing Extension Housing Seal—(60C-4415)

1. Press the input shaft bearing and oil slinger onto
the input shaft, using the tool shown in figure 7TB-13
and install the snap rings on the shaft and bearing. FROMNT END —»

2. Press the output shaft bearing onto the output shaft OF QUTPUT SHAFT
as shown in figure TB-14 and install the snap rings i
on the shaft and bearing,

J. Install new ghift lever shaft seals in the case using
oil seal replacer, Tool TGE8.

4, Insert the spacer and dummy shaft (Tool 7111-F)
into the cluster gear assembly. Install one flat washer
at each end of the spacer. Apply grease to the
negdle hearings and assemble the needle bearings
around the dummy shaft at each end of the gear.
Apply a coating of grease to the other two flat
washers and the thrust washers and assemble at
each end of the cluster gear. Note the position of
the tangs on the thrust washers. Refer to figure 7TB-3.
Position the gear assembly in the bottom of the
transmission case with the larger gear toward the
front of the casa.

5. Install the reverse and low shift lever through the -
case opening. Assemble the spacer and spring in the Fig. 7B-14—Output Shoft Bearing Installation—(60C-3410)

BEARING

TOOL &059-B
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11.

13.
14.

16.

17.

18.

19.

20.

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.

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.

Install the shift forks in the shift lever shaft assem-
blies, with the large fork in the intermediate and
high shaft assembly.

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.

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.

Install the synchronizer hub and the snap ring.
Install the input shaft and front synchronizer block-
ing ring.

Install a new oil seal in the input shaft bearing
retainer using the oil seal replacer, Tool 33565.
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 Ibs. ft.

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.

Align the retainer slot and drive the reverse idler
gear shaft into position. Install the retainer.

Install the speedometer drive gear and ball and
secure with the snap ring.

Using a new gasket, install the extension housing
and the engine rear support bracket. Tighten the
bolts to 37-42 lbs. ft.

Install the shift levers on the lever shafts,

Check transmission operation through all shift
positions.

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 lbs. ft.

TROUBLE SHOOTING—STANDARD TRANSMISSION

Transmission Noisy

1.
2.
3.

Misalignment due to loose mounting bolts.
Flywheel housing misalignment.
Dirt or metal chips in the lubricant.

4. Insufficient lubricant in the transmission.
5. Worn or damaged parts.

Transmission Shifts Hard

1. Clutch linkage out of adjustment.

2. Binding caused by bent or worn parts.
Improper lubricant in the transmission.
Worn or damaged gear(s).

o

Worn synchronizer.

Transmission Will Not Engage

1. Cross-over mechanism worn or out or adjustment.

Transmission Locks Up

1. Worn or defective shift mechanism.

Transmission Jumps Out of Gear

1. Partial gear engagement when shifting.

Worn. bent, or improperly adjusted shift linkage.

3. 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
gear and the output shaft.

o

-

(W2

Transmission Leaks

1. Overfilled transmission.
2. Improper lubricant.
3. Worn or damaged seals.
4. Worn or damaged bearing retainers and gaskets.
5. Plugged transmission vent.
SPECIFICATIONS
TYPE 3 Speed, Selective Slidingj
Gear
GEAR RATIOS
Low 3.29:1
Second 1.75:1
High 1.00:1
Reverse 4.46:1
LUBRICANT
Capacity 215 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”
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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 Inpuf

Shaft Bearing Replacer
Engine Rear Support Bracket to Support 6059-B Output Shaft Bearing Replacer
Member Nuts ... ... ... .. ... ... .. 23-29 7000-AF Extension Housing Bushing Remover

7025-B Input Shaft Bearing Remover

Extension Housing Bolts ... .. ... ... ... ... .37-42 7064 Snap Ring Pliers

7111-F Cluster Gear Roller Retainer Pilot

G hift Le to C d kn ... 12-15
ear Shi vers to Cam and Shatt Locknuts 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 Rem‘over _ _
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 single dry-disc and pressure plate type clutch is
used. Refer to figure 7C-1. The cluteh 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 clutch dise when clamped between the
pressure plate and the flywheel,

OMN-THE-CAR CLUTCH PEDAL ADJUSTMENTS
Adjust the elutch pedal whenever the clutch does not

CLUTCH DISC PRESSURE PLATE
RELEASE FINGER

 RELEASE BEARING

RELEASE
BEARING HUB

FLY WHEEL

TRANSMISSION
INPUT SHAFT

FLYWHEEL HOUSING
RELEASE LEVER

Fig. 7C-1—Clutch—{60€-3201)
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disengage or engage properly, or when new clutch parts
are installed. Both the total travel and the free travel of
the pedal should be adjusted. Improper adjustment of the
cluich pedal is one of the most frequent causes of clutch
failure and ean be a contributing factor in some trans-
mission failures.

1. To check pedal assist spring tension, measure the
distance between the inside radius of the spring
hook and the front face of the link. Refer to figure
7C-2, This distance should be 1-3/16 inch. Turn
the nut on the retainer to obtain proper pedal asaist,

2, Measure the total travel of the pedal. See figure 7C-3,
If the total travel i= not within 6"-614", move the
pedal bumper and bracket (figure 7C-27 up or down
as necessary. Always check and adjust total travel
before checking free travel.

3. To check pedal free travel, depress the pedal slowly
until the release fingers contact the relesse bearing,
and note the reading on the rule. The difference
beiween this reading and the reading when the pedal
is released iz the free travel measurement. If free
travel is not within 75"-143", loosen the pedal-to-
equalizer rod nuts (figure 7C-2) and rotate the
equalizer bar as required. Securely tighten both
equalizer rod nuts.

CLUTCH REPAIRS

Clutch (ond Broke) Pedal and/or Shaft Bushing
Replacement
Refer to figure 7C-2.

1. Depres= the clutch pedal. Loosen the nut on the
clutch pedal assist spring retainer, and remove the
assist spring.

2. Remove the bumper and bracket.

3. Disconnect the pedal 1o equalizer rod from the pedal.
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VPILOT BUSHING

WASHER
o WASHER (FELN

EQUALIZER ' 1 BUSHING
INNER BALL} _*‘3*@;/-?'

RELEASE ROD~__ >- /A e
5 ! ‘--"'\3/
i -

RETRACTING |
SPRIMG

ADJUSTING NUTS

)

&

EQUALIZER BAR
BUSHING

PQG RELEASE BEARING HUB
- RELEASE LEVER
@ \ [j’/ BRACKET

AMTI-RATTLE ;
/ SFRH“G '.'I. 4
==Y RELEASE LEVER/

WASHER {FELTJ/

CLIF

SPRING WASHER
BUSHING

PEDAL SUFPORT

e
o TELR il

RETAINER

ASSIST S5PRING
FEDAL

BUMPER AMND BRACKET
FEDAL-TO-EQUALIZER ROD

4
%—KE{}UALIZER OUTER BRACKET

Fig. 7C-2=Clutch Pedal Mounting and Linkoge—=(&0C-3202)

4. TDisconnect the bruke master cvlinder push rod from
the brake pedal

5. Remove the retaining clip spring washer and flal
washer [gom the cluteh pedal pivol shaft, and remove
the clutch pedal and shaft assembly, brake pedal,
brake pedal return spring, and the pedal shaft
bushings

6. After lubricating the bushings, position the bushings,
brake pedal return spring, brake pedal, and clutch
pedul and shaft assembly in the pedal support
bracket. Install the spring washer, flat washer and
pivat shall retaining clip.

7. Connect the brake master cylinder push rod to the
brake pedal and adjust brake pedal free travel {Sec-
tion 2.

B, Connect the cluich pedal to equalizer rod, and
install the bumper and bracket.

9. Install the clutch pedal assisi spring, then adjust
the assist spring tension

10. Adjust cluotch pedal travel,

Equalizer Bar and Bracket and/or Bushing
Replacement

1. Disconnect the clutch pedal to equalizer rod at the
pedal shaft, remove the lower adjustment nut, and
then disconnect the equalizer bar from the rod.

Remove the equalizer bar outer bracket attaching

]

nuts, and remove the bar, bracket, bushings, and
felt washers.

3. Replace as applicable.

4. Position the flat washer, felt washer, and the split
bushings on the inner ball.

-

COMPLETELY
DEPRESSED

FREE TRAVEL
77871 /B

Fig. 7C-3—Checking Clutch Pedal Travel—Typical—(60C-3203)
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5. Puosition the felt washer and split bushings on the
equalizer bracket ball, then position the equalizer
har on the hushings.

6. Position the bracket and equalizer assembly in the
car with the inner end of the bar mating with the
aplit bushings on the inner ball,

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 25-32
Iba. ft.

B. 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. -RHemove 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 egualizer bar.
Refer to figure 7C-2.

4, Remove the release bearing and hub assembly,

5. Remove the Mywheel housing dust cover. Remove
the flywheel housing.

6. Remove the pressure plate assembly and the clutch
dise from the fywheel.

INSPECTION

The release bearing is pre-lubricated and should not he
cleaned in saelvent,

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 oul of the
bearing. Assemble a new bearing on the hub with the
tool shown in figure TC-4,

CLUTCH RELEASE
BEARING

Flg. 7C4—Ralease Bearing Installation—(40C-3204)
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2 Inspect the mput shaft bearing retainer and the
inside diameter of the release bearing hub for hurrs
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 ecareful not to scratch the surface, place the
pressure plate on the floor. Force each finger down,
and then quickly release. If the finger does nol 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 dise if it is greasy or oily, and check
for possible sources of the grease or oil, Excessive
transmizsion lubricant or a plugged transmission
vent can force lubricant along the input shaft and
on ta the clutch disc. Excessive lubricant on the pilot
bushing, release bearing, or bearing hub may also
reach the disc during operation,

Inspect the clutch dise for worn and/or loose fac-
ings, loose rivets al the hub, broken springs, rusty
or burred splines, and distortion. Il any of these
conditions are present, replace the disc. Loose disc
springs will not affect the efficient, quiel operation
of the clutch dizc.

6. Check to be sure the pilot bushing iz 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 remowver,
Tool T600-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 alechol. Do not use

an oil base commercial cleaner or solvent.

2. Place the clutch disc and the pressure plate and
cover assembly in position on the fiywheel. Start
the retaining bolts finger-tight.

3. Align the clutch disc with the pilot bushing, and
then evenly torque the cover bolts to 23-28 Ihs. ft.

4. After lightly lubricating the release lever fulecrum
and ends, position the release lever in the flywheel
housing. Crimp the dust seal bool 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 huh.

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 40-50 Ibs. ft. Install the dust cover, and
torque the bolts to 17-20 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.

1.

2

3. Assist spring rubbing.

4. Retracting spring rubbing.
5

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.
3. Pressure plate fingers binding.
4. Pressure plate lugs binding on cover.
5. Pressure plate fingers at uneven height.

6. 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.

A

Pressure plate fingers at uneven height.

SPECIFICATIONS

Dry,
Direct to Flywheel

Type Single Plate
Drive

Clutch Pedal:

Free Travel " —1kg"

Total Travel 6" —615"

Assist Spring Adjustment

Measurement 1-3/16”
Finger Height Variation (Max.) 0.031”
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TORQUE VALUES SPECIAL TOOLS
NOTE: All specifications are given in pounds-feet unless
otherwise noted. TOOL NO. DESCRIPTION
Clutch Cover to Flywheel Bolts 23-28 7580-A Clutch Release Bearing Replacer
Clutch Equalizer Bar Underbody Bracket Bolts. 25-32
Flywheel Hous'ing Dust Cover Bolts 17-20 7600-E Clutch Pilot Bearing Remover
Flywheel Housing to Engine Bolts 40-50
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SECTION 8 —COOLING SYSTEM

GENERAL DESCRIPTION

The engine is equipped with a hidden spring sleeve-
type thermostat, mounted in the cylinder head at the
coolant outlet elbow mounting surface.

The standard production thermostat operating tem-
peratures are from 177°-182°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.

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:

2,000 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 engine until coolant is warm, then shut
engine off.

b. Open radiator drain cock to drain coolant. The
drain cock is located at the right rear bottom
radiator tank. The cylinder block has one drain
cock located at the right rear of the block, ahead

of the starter.
c. Close drain cock, refill with hot water, run en-

gine for five minutes; then drain system again.

UPPER HOSE THERMOSTAT
QUTLET ELBOW

! A
S Py
A0
- WATER PUMP

Y WATER PUMP HUB
WATER PUMP PULLEY

LOWER HOSE

WATER PUMP AND
GENERATOR BELT

Fig. 8-1—Radiator and Related Parts—(60C-6001)
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COOLING SYSTEM

d. Use rust inhibitor after the cooling svslem has
been cleaned, during non-freezing months when
no antifreeze 15 used, to prevent additional cor-
rosion or rugt. Rust inhibitor does not remove
rust nor dissolve rust. It is a preventive only and
not a cleaner.

e, Il scale or rust is too great for this procedure
use a suitable 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 necesary 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 direetion of
conlant flow.

COOLING SYSTEM REPAIRS

Radiator Replocement

REMOVAL

1. Drain the cooling system, Disconnect the radiator
upper and lower hoses at the radiator.

2. Remove the radiator to support bolts and remove
the radiator.

Fig. B-Z=Thermostat Installotion—{&60C-4007)

140

INW ARD DEFLECTION /27

Fig. 8-3—Drive Belt Deflection—Typical—{60C-6008)

INSTALLATION

1. If a mew radiator i= to be installed, remove the drain
cock from the old radiator and install it in the new
radiator,

2. Position the radiator assembly and install the retain-
ing holts,
3. Connect the radiator upper and lower hoses.

4. Close the drain cock. Fill and bleed the cooling
systom.

5. Operate the engine and check for coolant leaks.

Rodiotor Hoses

Hadiator hoses should be replaced whenever they
become cracked.

REMOVAL

Drain the radiator. Loosen the hose clamps at each
end of the hose to be removed 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 slide the clamps into
position. Fill the radiator. Operate the engine for several
minutes and check the hoses and connections for leaks.
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HUB

SHAFT AND BEARING

SLIMGER

IMPELLER

SEAL

FUMF BODY

Fig. B-4—Waoter Pump Assembly—{60C-600%)

Thermostat
REMOVAL

1. Drain the cooling system to below the level of the
coolant outlet elbow,

2. Remove the coolant outlet elbow retaining bolts and
glide the elbow with the hose attached to one side.

3. Remove the thermostat and gasket.

Do not attempt to repair the thermostat: It should be
replaced if it is not operating properly.

TEST

1. Imsert a picce of 0.003-inch feeler stock, or nylon
string, 4 inch under the valve. Suspend the ther-
mostat, by the feeler stock, in a large container of
water g0 that it is completely submerged, and 1 to
2 inches from the bottom.

Suspension of the thermoslat 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.

2. Suspend the thermostat in the waler so that the

bulb is atl the same level as the thermostat 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 slart-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
sleeve valve should open 0,26 inch minimum from
its seat in boiling water. If the valve will not open
this far, the lhermostat should be replaced.

INSTALLATION

L

Clean the coolant outer elbow and cylinder head
surface. Coat a new coolant outlet elbow-gasket with
sealer. Position the gasket on the cyvlinder head. The
gasket must be positioned on the cylinder head before
the thermosiat is installed,

Coat the recessed bore in the coolant outlet elbow
with water pump grease for thermwostat adhesion
Then replace the thermostat in the bore. Sce figure
B-1.

FPosition Lhe coolant outlet elbow carefully so as not
to dislodge the thermostat. Install the retaining
SCrews.

Fill the radiator. Operate the engine and check for
coolant leaks,
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ARBOR PRESS

TOOL 1225-D

ADJUSTMENT

Loosen the generator mounting holts and the generator
adjusting arm bolt. Move the generator loward or away
from the cngine until the correct belt deflection is ob-
tained.

The deflection should be L5 inch. See figure 5-2. After
the correct deflection is obtained, tighten the generator
adjusting arm bolt and the mounting baolts,

The fan belt should be properly adjusted sl all times.
A loose bell causes lmproper generator, fan, and waler
pump operation. A belt that is too tight places a severe
strain on the water pump and the gencrator bearings,

Woater Pump Removal and Installation
REMOWVAL

1. Drain the cooling syvstem.
2. Disconnect the radiator lower hose at the water
pump. Remove the drive belt, fan, and water pump

pulley.
3. Disconnect the heater hose at the water pump,

4. Remove the water pump.

INSTALLATION

1. Clean the gasket surfaces on the water pump and
evlinder hlock.

Fig. B-5—Hub Remeval—Typical—(60C-60032)

Fan
REMOWVAL

Remove the fan blade retaining bolts and remove the
fan and pulley.

INSTALLATION

Position the pulley and fan on the water pump hub and
install the retaining bolts.

Drive Balt
REPLACEMENT

1. Loosen the generator mounting bolls and the gen-
erator adjusting arm bolt. Move the generator toward
the engine. Remove the belt from the generator,
crankshaft pulley, and water pump pulley., Lift it
over the fan,

b2

FPlace the belt over the fan, Insert the belt in the
water pump pulley, erankshaft pulley, and generator
pulley grooves. Adjust the tension,
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ARBOR FRESS

TQOL 8501-CD-1%

Fig. 8-6—5haft and Bearing Removal—(60C-6003)
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ARBOR PRESS

BAR STOCK

TO0L 10074

Fig. B-T—Impeller Removal—{40C-6004)

2. Unat a new pgasket on both sidea with sealer and
position it on the cylinder block.

3. Position the water pump in place and install the
lock washers and retaining bolts (the generator ad-
justing arm is retained by one waler pump bolt),

4, Connect the radiator lower hose and the heater
hose to the waler pump.

&n

Install the fan and water pump pulley,
Install and adjust the drive bell,

Fill and bleed the cvooling system. Start the engine
and check for leaks.

-

Water Pump Disassembly and Assembly
DISASSEMBLY
The water pump assembly is shown in figure 8-4.

1. Use Tool 1225-D and remove the hub from the im-
peller ghaft. See figure 85,

Position the pump on an arbor press, use Tool
B8501-DD-19, and press the shaft and bearing out of
the housing., See figure 8 6.

3, With Tool 10094, remove the impeller [rom the
ghaft. See figure B-7.

3=

ASSEMBLY

1. Clean all gasket material from the pump. When re-
assembling water pump, always use new gaskeis,
seal, shaft and bearing assembly.

2. Coat the bearing outer diameter with grease, position
the shafltl assembly, and with Tool 8501-DD-19 press
it into the housing. See figure 5-8,

3. Apply a light film of waterprool sesler on a new
seal, Use Tool 8501-DD-18 and press the seal into
the housing. Sewe figure 8-9.

4. Replace the impeller if it is worn or damaged.

5. Lightly coat the seal rubbing face of the impeller
with grease. Use Tool B501-DD-18 and press the
shaft into the impeller. See figure 5-10. Press the
shaft into the impeller just far enough so that the
pump housing lightly touches the face of the adapter
ring. If excessive pressure is cxeried on the shaft
after the rear face of (he housing contacts the
adapter ring, the pump bearing will he damaged. The
impeller to pump body clearance should be 0.0035-
0.0031 inch after the impeller is installed.

TOOL
8501-DD19

Fig. B-B—=5hofi Installotion—(60C-6005)
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F.—-ﬂl

ARBOR PRESS

=—TOOL B501-0D-14

TOOL 160%4

Fig. 8-9—5eal Installation—{60C-5006)

6. Adjust the set screw in the bottom of the fixture
plate until the screw louches the end of the shaft.
D not 1ift the pump body. Position the water pump
hub aver the shaft. Use Tool 8501-DD-18 and press
it into place, holding the specified distance from the
housing mounting face to the hub front face. Sec
figure 5-11.

TROUBLE SHOOTING

Engine overheating and slow engine warm-up are the
two engine troubles most commonly attributed to the
cooling syslem,

Loss of coolant and the accumulation of rust and
scale in the system are the main causes of overheating.
Coolant loss can be caused by external leakage at the
radiator, pressure cap, water pump, hose connections,
heater, and core plugs. Coolant loss can be caused by
internal leakage due to a defective cylinder head gasket,
improper tightening of the cylinder head bolls, or warped
cylinder head or block gasket surfaces.

Internal leskage 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
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leakage in the engine block. Also, water formation on the
oil level dip stick could be an indication of internal
leakage,

Rust and scale that form in the engine water passages
are carried into the small passages in the radiator by the
circulation of the coolant, This clogs the radiator pas-
sages and causes overheating, Rust can be detected by
the rusty or muddy appearance of the coolant.

A defective thermostat valve that remains open will
cause slow engine warm-up.

Trouble Shooting Guide

1. ENGINE OVERHEATS
a. Insufficient coolant.
b. Cooling system leaks.
¢. Belt tension too low.
d. Radiator fins obatrucled at front. (Insects, leaves,

et )
g. Thermostat defective (stuck closed ).
f. Late ignition timing,
g. Brakes too tight.

ARBOR PRESS

TOOL 8501-DD-18

Fig. B-10—Impeller Installation—(&60C-6010)
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ARBOR PRESS

] \~—TOOL 8501.DD-18

STRAIGHT EDGE

TOOL
8501-DD-22

Fig. B-11—Hub Installofion—{60C-6011)

h. Faulty radiator pressure cap.

i. Cooling system passages blocked by rust or scale,
or other foreign matter.

j. Waler pump inoperative.
k. Alechol base antifreeze with high temperature
thermostat.

2. ENGINE FAILS TO REACH NORMAL OPERATING
TEMPERATURE

a. Thermostat inoperative (stuck open) or heat
range on thermostat too low.
b, Temperature sending unit defective (causing

gauge to indicate low engine temperature).

¢. Temperature gauge defective (not indicating true
engine temperaturc ),

3. LOS5 OF COOLANT

a. Leaking radiator.

b. Loose or damaged hose connections.

¢. Water pump leaking.

d. Cylinder head gasket defective. Improper tighten-

ing of cylinder head bolts,

e. Alcohol base antifreeze with high temperature

thermostat.
f. Cylinder block core plugs leaking.

g. Cracked cylinder head or block, or warped cylin-

der head or block gasket surface,
h. Radiator cap defective.

SPECIFICATIONS

NOTE: All specifications are given in inches, unless

otherwise noted.

Water Pump

Dirive Arrangement — Water Tump, Fan and

Generator Single
Pulley or Pulley Hub to Housing Face
Dimension 3.94
Impeller to Housing Clearance 0LO06-0,051
Pulley to Engine Ratio 1.04:1
Fon Belt
Bell Deflection Between Generator and Water
Pump Pulley 15 inch
Thermostats
Opening Temperature *F — Low
Temperature 157"-162°
Fully Opened *F — Low Temperature 182°
Opening Temperature *F — High
Temperature 176°-180°
Fully Opened "F — High Temperature 200
Fan
Type — Standard Cross 4-Blade
Ouiside Diameter 14
Blade Spacing 16"
Minimum Fan to Radiator Clearance:
Fan to Upper Tank 1.06
Fan to Core 0.91
Radiator
Drain Cock:
Location Right Rear, Bottom
Cap — Type Atmospheric
Operating Pressure — Psi 13-15
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SPECIFICATIONS — (Continued)

Cooling System
Capacity (Quarts) :
No Heater .. ... . . .
With Heater . ... .. .. . . .. L

TORQUE VALUES

Fan Blade to Water Pump . o
Water Outlet Housing . . o
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.87
97

.. 15-18

12-15

Water Pump to Cylinder Head .. . . ... .23-28

10094
1225-D
8501-DD-18
8501-DD-19
8501-DD-21
8501-DD-22

SPECIAL TOOLS

Remover — Impeller

Remover — Hub

Replacer — Seal

Remover—Seal and Replacer—Bearing
Replacer — Impeller

Replacer — Ring



SECTION 9—FUEL SYSTEM

9A—FUEL TANK, LINES, FILTER AND AIR CLEANER
9B—FUEL PUMPS
9C—HOLLEY SINGLE-BARREL CARBURETOR

9A—FUEL TANK, LINES, FILTER AND AIR CLEANER

CARBURETOR

FUEL PLIMP 5 =

SEDIMENT BOWL

—

—_®
I'\&H\___F.

T—

A=

e —

SRy
///'E;‘i\:

EL TANK

4 | FLEXIBLE FUEL LINE

FUEL
FILTER

Fig. 9A-1—Fuel System Installation—Typical (60C-6801)

GENERAL DESCRIPTION OF FUEL SYSTEM

The fuel system consists of the fuel tank, fuel lines,
fuel pump, disposable-type in-line fuel filter, air cleaner
and carburetor. A typical fuel system installation is shown
in figure 9A-1. The [uel tank eapacity is 14 gallons.

FUEL TANK
Removal

1L
2.

3.

Raise the rear of the car.

Remove the fuel tank drain plug and drain the fuel
into a suitable container,

Disconnect the fuel gauge sending unit wire at the
sending unit.

Loosen the hose clamp, slide the clamp forward and
disconnect the fuel line at the fuel gauge sending unit,
If the fuel gauge sending unit is to be removed. turn
the unit retaining ring counterclockwise and remove
the sending unit retaining ring und gasket

Remove the spare tire from the luggage compartment.
Full the compartment floor mat out of the way for
access to the fuel tank

7.
B

9.

10,

Remove the fuel tank filler neck relaining screws.
Loosen the filler neck to tank hose clamps. Remove
the filler neck, mounting gasket, and filler neck to
tank hose,

Remove the fuel tank to luggage compartment floor
pan retaining screws.

Move the fuel tank up and out through the Tuggage
compartment area.

Installation

Is

If the fuel gauge sending unit was removed, make
gure all the old gasket material has been removed
from the unit mounting surface on the fuel tank
Using a new gaskel, position the fuel gauge to the
furl tank and securc with the retaining ring.
Make sure all the old scaler was removed from the
fuel tank mounting flange and mounting surface at
the luggage compartment (oor pan. Apply caulking
cord to the fuel tank mounting surface al the luggage
compartment flvor pan.
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3. Position the fuel tank to the luggage compariment
floor pan and install the retaining screws.

4. Position the hose and filler neck assembly and gasket
to the hody hack panel, then position the hose to the
fuel tank neck.

5. TInstall the filler neck to body back panel retaining
serews and tighlten the hose clamps.

6. Position the luggage compartment floor mat and
install the spare tire.

7. Connect the fuel gauge sending unit wire to the send-
ing unit.

8, Connect the fuel line at the [uel gauge sending unit
and install the hose clamps. Install the drain plug.

9, Fill the tank and check all connections for leaks.

10. Lower the car,

FUEL LIMNES

Inspection

Fuel lines should be inspected occasionally for leaky
fittings, split tubes, crimps or dentz, If an unusual amount
of dirt is found in the fuel pump sediment bowl, the fuel
line should be disconnecled at both ends and blown clean,
using compressed air. Blow air in from the front (o [oree
dirt oul.

Removal and Installation

The fuel tank metal line that runs from the fuel pump
flexible hose to the tank is not scrviced as an assembly,
It must be made up from 5/16-inch (0.D.) line serviced
in 25 fool rolls,

1. Thrain the fuel from the tank. Disconnect the fuel
line at the flexible hoses at the fuel pump and fuel
tank, Hemove the line from the holding clips along
the underbody.

2. Cut the new line to approximately the same length as
the vriginal line. Square the ends of the line with a
file. Heam the inside edges of the line with the reamer
hlade on the tube cutter. Be sure that the metal chips
are removed from the inside of the tube,

3. Bend the line to conform with the contour of the
original line.

4. Position the line in the underbody elips. Connect the
line to the flexible hoses. Install 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
increazed life, improved Gliering characleristics and mini-
mizes the poszibility 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 fitting
connection at each end and no gasket areas.

The fuel filter screws into the fuel pump outlet. See
figure 9A-2,

1468

SEDIMENT
BOWL

Fig. #A-2—Fuel Filter Installation—(60C-6802)

Periodic Maintenance

There is no provision for cleaning the fuel filter. The
filter should be changed every 12000 miles or 1 year,
whichever accurs first.

Remowval

1. Disconnect the fuel line at the filter,
2. Bemove the filter from fuel pump.

Installation

1. Install the filter into the fuel pump outlet. Use only
the filter hex connection adjacent to the maling part
for applying torque, Tighten hand tight plus 214
turns.

CAUTION: Under no conditions should torgue be
transferred through the filter case.

2. Any misalignment between the fuel line and the filter
must he corrected prior fo connecting line to filter.
Bend the line only. Do not attempt to bend the filter
to meet the line. The fucl line should be bent so that
the normal free floating position of the end iz in
proper alignment with the filter (o avoid inducing
any stress in the filter case,

3. Connect the fuel line to filter and tighten fuel line

hex nut 180-200 pounds inch.
CAUTTON: While tightening the fuel line to the
filter, use a second wrench on the filier hex connec-
tion to avowd transferring torgue through the filter
Cose,

AlR CLEANER

The engine is cquipped with a dry-lype air cleaner that
has a replaceable cellulose fiber filtering element. See
figure 9A-3. The air from the engine compartment enters



FUEL SYSTEM (Fuel Tank, Lines, Filter and Air Cleaner)

9-3

the air ¢leaner through the opening and passes through a
silencing chamber and then through the filter element,
After leaving the filter element, the air is deflected down
into the carburetor. The dust particles are trapped in the
filter element as the air rushes through it

REMOVABLE
ELEMEMNT

5|LENC1NG/""“

CHAMBER

Fig. 9A-3—=Air Cleaner—{60C-6803)

Removal

1. Remove the wing nut retaining the cover on the air
cleaner, then lift the cover off.
2, Lift the element out of the air cleaner body

3. To remove the air cleaner body, loosen the clamp
and lift the air cleaner body off the carburetor.

Cleaning

1. Hald the filter element and strike the sealing surfnces
guarely against a flat surface. Do not tap hard
enough to deform the element. Do not immerse the
element in a cleaning solvent.

2. Clean compressed air can also be used to clean the
element. Direct the air stream against the element

in the opposite direction of normal air low, that is,
from the inside of the filter out
3. When the clement is cleaned or replaced, clean the
air cleaner body and cover in cleaning solvent. then
wipe it dry.
Installation

1. Position the air cleaner body on the carburetor with
the baffle toward the front of the engine. Tighten the
clamp by rotating the eve bolt. See figure 9A-4. The
eve bolt is located directly behind the oil filler cap
when air cleaner hody is correctly positioned on the
carburetor.

2 Place the filter element in the alr cleaner body.

3. Position the cover and install the wing nut,

Fig. 9A-4—Air Cleaner Installation—{60C-6804)
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FUEL AND VACUUM BOOSTER PUMP

A combination fuel and vacuum booster pump is stand-
ard on vehicles equipped with vacuum operated wind-
shield wipers. Booster pump vacuum supplements engine
vacuum to operate the wipers. See figure 9B-1.

Operation of Fuel Section

A flexible fuel pump diaphragm is operated by a com-
bination of rocker arm action and calibrated spring
tension.

On the intake stroke, the camshaft eccentric causes the
rocker arm to force the fuel pump diaphragm upward
against 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 from the fuel
tank through the fuel intake line to refill the sediment
bowl. As the cam continues to rotate, the rocker arm

relieves the pressure on the diaphragm spring, allowing
the spring to force the diaphragm down. This action
causes the pump inlet valve to close and opens the outlet
valve. The fuel is then forced through the outlet to the
carburetor. See figure 9B-2.

Fuel is 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 float 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 not now strong
enough to force the diaphragm down against the fuel
pressure built up in the fuel inlet chamber of the fuel
pump. Thus, the rocker arm action continues, but the
fuel pump diaphragm remains stationary (lifted), until
fuel pressure against the float is relieved by a demand for
fuel to the carburetor.
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Fig. 98-1—Fuel and Vacuum Booster Pump—Typical—{60C-6B05)

The fuel pump pulsator diaphragm, and pulsator body,
secured to the fuel pump body, dampens the effect of fuel
pump pressure pulsations on the carburetor fuel inlet
needle valve,

Operation of Vacuum Booster Section

Figure 9B-3 illustrates schematically the following
explanation of vacuom booster pump operation.

As the rocker arm forces the diaphragm upward
against spring pressure, the outlet valve opens forcing
the air in the upper chamber out through the exhaust
pori. At the same fime, a vacuum is created in the lower
chamber. This causes air to be drawn through the inlet
port on the hooster, 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 inlet chamber and then through the upper cham-
ber inlet valve into the upper chamber, This type of
vacuum booster makes il possible to supply vacuum to
the windshield wiper motor on both the upward and
downward stroke of the diaphragm.

When the windshield wiper valve is closed or when
engine vacuum is sufficienl to operate the windshield
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wipers, vactium holds the diaphragm near the center of its
stroke.

Testing Fuel Pump and Vacuum Booster

Incorrect fuel pump pressure and low volume are the
two most likely fuel pump troubles that will affect engine
performance. Tow pressure will cause a lean mixture at
high speeds and cxcessive pressure will cause high fuel
consumption and carburetor flooding. Low volume will
catige fuel starvation al high speeds

The tests are performed with the fuel pump installed
on the engine.

PRESSURE TEST

1. Remove the air cleaner,

2. Dheconnect the fuel line al the carburetor,

3. Install a pressure gauge and a T-fitting with a pet-
cock between the gauge and carburetor inlet fitting,

4. Vent the system, by opening the petcock momen-
tarily, prior to taking a pressure reading. Operate the
engine at 500 rpm and observe the pressure gauge.
After the pressure has stabilized, it should he within
specificationz of 3.5-5.5 psi

VOLUME TEST

Perform this test only when the pressure test is wilthin
gpecifications.

1. Operate the engine at 500 rpm.

2. Open the peicock and expel the fuel into a suitable
container. Observe the time reguired to expel one
pint. One pint of fuel should be obtained in 30 sec-
onds or less,

3. If the volume iz not to specifications, remove the fuel
filler from the fuel pump and take another volume
check.

If the volume is within specificalions with the fuel
filter removed, the fuel filter was restricted and a new
one should be installed.

If the volume is not within specifications with the
fuel filter removed, the fuel pump is defeclive,

FUEL PUMF VACUUM TEST

1. Disconneci the [uel line from the tank at inlet side
of pump.

2, Install the adapter in the pump inlet fitting. Connect
the vacuum gauge to filling.

3. Operate the engine at 500 rpm and observe the gauge.
Fuel pump vacuum should not be less than 6 inches
Hg.

4. Slop the engine. The gauge should continue to
indicate a vacuum for 10 seconds.

VACUUM BOOSTER TEST

1. Connect 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 aft 600 rpm and observe the
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Fig. 9B-2—Fuel Pump Operation—Typical—(60C-6806)
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Fig. 9B-3—Vacuum Booster Pump

Operation—Typical (60C-6807)
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vacuum gauge. The vacuum should not be less than
10 inches Hg.

Major Repairs — Fuel and Vacuum Booster Pump
REMOVAL

1. Disconnect the fuel line at the pump and fuel filter.
2. Disconnect the vacuum lines at the vacuum booster.
3. Remove the pump and gasket from the block.

DISASSEMBLY

See figure 9B-4 for parts identification and proceed as
follows:
1. Remove the sediment bowl, gasket, and filter screen.
Remove the fuel filter.

VACUUM PUMP 11
COVER ; GASKETS
VALVE ASSEMBLY{% SPRING

SEAT

VACUUM
VACUUM
DIAPHRAGM DIAPHRAGM
SPRING ASSEMBLY

SEAL RETAINER

VALVE ASSEMBLY S5 5| seAL

VACUUM

p=
LINK T GASKETS
WASHER~ 7w FUEL PUMP BODY

BUSHlNG/’*’VI
ROCKER————W‘ =
ARM /

FUEL PUMP

Xy s PN

©~————OIL SEAL
S T———SEAL RETAINER

LINK ST o
SPACER WASHER
@ SPRING
ROCKER RETURN
SPRING SEAT
SPRING @k
. << VALVE ASSEMBLY
FUEL PUM
DIAPHRAGM @ GASKETS
ASSEMBLY 3.
FUEL PUMP COVER

PULSATOR/§\
‘ PULSATOR CHAMBER
\

GASKET/’\FILTER SCREEN
BAIL ASSEMBLY——Q FUEL BOWL

Fig. 9B-4—Fvel and Vacuum Booster Pump Disassembled
(60C-6808)

2. Scribe a line to identify the pulsator chamber posi-
tion. Remove the pulsator chamber retaining screw
with a clutch-type screw driver. Then remove the
pulsator chamber and pulsator.

3. Scribe a line on the fuel pump cover and body to
identify their original position.

4. Remove the fuel pump cover.

Remove the vacuum booster cover.

6. Remove the vacuum diaphragm spring and spring
seat.

@
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7. File or grind the peened end of rocker arm pin flush
with the washer. Remove the retaining washer. Using
Tool 9350, drive the pin out of the main body. See
figure 9B-5. Work the fuel pump and vacuum booster
links out of the diaphragm stems.

TOOL 9350

8. Remove the vacuum booster diaphragm.

9. Remove the fuel pump diaphragm, spring seat, and
spring. Remove the rocker arm and link assembly.

10. Remove the staking marks around the valves and flip
the valves out with a screwdriver. Note the position
of the inlet and outlet valves so the new valves can
be installed in the same manner.

11. Remove the vacuum booster valve located in
pump body near the mounting pad.

the

12. Scrape away the staking marks and remove the
other valve.

13. Scrape away the staking marks, and remove the
valves in the cover.

14. Scrape away the staking marks, and remove the

diaphragm rod oil seals and retainers.

CLEANING AND INSPECTION

Clean the sediment bowl, filter screen, 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 spots. Inspect the mounting flange for
distortion. Replace the pump body or lap the distorted
flange if necessary.

ASSEMBLY

Install all the parts included in the overhaul kit. The
combination fuel pump and vacuum booster is shown
disassembled in figure 9B-4.
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1. Using Tool 9350-C, install the fuel and vacuum dia- up, inside the return spring retainer spacer. Place this
phragm rod oil seals and seal retainers. See figure assembly inside the vacuum pump link (long link).
OB-6, Stake the seal retainers in place. Place all these parls inside the rocker arm, and install

the bushing. Make sure the cam contoet surfoee of
the rocker arm faces down.

5. Install a thin washer, then a thick washer on each
end of the bushing.

TOOL 2350-C 6. Place the rocker arm return spring over the boss in
the pump body. Place the rocker arm and link assem-
bly in the pump body and hold them in place with
Tool 9350,

7. Install the rocker arm pin, driving Tool 9350 out of

the body. Place the retaining washer on the end of

the pin, then peen the pin.

Lubricate the fuel pump diaphragm rod with grease,

Assemble the spring seat (cup side toward the

spring? and spring on the fucl pump diaphragm rod.

Insert the rod through the fuel pump ol seal, and

honk the rod slot over the short link with Tool 93504,

See figure 9B-8.

s oo

Fig. ¥8-6 Diophragm Rod Qil S5eal and Retainer Installation
{&0C-5810)

2. Using Tool 9350-E, press the booster pump valves
and gaskets in the pump body and vacuum pump
cover, See figure 9B-7, Stake the valves in place,

TOOL 9350-A

Fig. 9B-8—Diophragm Installation—(&0C-68132)

10, Lubricate the booster diaphragm rod with grease.
Ingert the booster diaphragm rod through the oil seal,
and hook the slot in the rod in the long link.

11. Install the spring seat with the cup side toward the
diaphragm.

12, Position the spring and cover in place. Hold the
cover tight against the diaphragm and pump body,
and install the cover retaining screws. Make sure
the diaphragm extends evenly around the edge of the

Fig. 7B-7—Booster Pump Volves and Gaskets— cover. Tighten the screws evenly.
Installation—{60C-6811) 13. Place the fuel pump cover on the diaphragm, align-
ing the scnbed bne on the cover with Lhe line on
3. Using Tool 2350-C, install the gaskets and fuel valves the pump body. Be sure the diaphragm extends
in the fuel pump cover, then stake them in place. evenly all around the edge of the cover. Compress
4. Flace the fuel pump link (short link ), with the hook the spring with the rocker arm, and install the cover
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retaining screws. Tighten the screws evenly, then
release the rocker arm.

14. Install the pulsator diaphragm and the pulsator
chamber. Be sure the scribe marks on the pulsator
chamber and fuel pump cover are aligned.

15. Position the filter screen, and sediment bowl gasket
on the sediment bowl. Position the assembly on the
pump. Rotate the bowl against the gasket before
tightening the bail nut to make sure the bowl seats
evenly against the gasket. Install the fuel filter.

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 9B-9.

GASKET
ROCKER ARM /
RETURN SPRING @<———RETAINER
LINK
SPRING DIAPHRAGM
SEAT - VALVES

&
I @——FPULSATOR
PULSATOR——*@
CHAMBER s
4 pe—FILTER SCREEN
GASKET——g™)

BAIL

Fig. 9B-9-—Single Action Fuel Pump Disassembled—(60C-6813)

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.”
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Major Repairs — Single-Action Fuel Pump

REMOVAL

1. Disconnect the fuel line at the pump and fuel filter.

2. Remove the two pump retaining screws, then remove
the pump and gasket.

DISASSEMBLY

See figure 9B-9 for parts identification and proceed as
follows:

1. Remove the sediment bowl, gasket, and filter screen.
Remove the fuel filter.

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.

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 9B-5.

6. Turn the diaphragm slightly to unhook the eye in
the pull rod from the rocker arm, then remove the
diaphragm and spring.

7. 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.

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 9B-6. 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 9B-8.

5. Install the rocker arm return spring in the rocker arm.
Install the valve gaskets, then press the valves in
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place using Tool 9350-C. Stake each valve at 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
around the cover. Install the screws and tighten them
evenly.

7. Using the scribed lines as guides, install the pulsator
and the pulsator cover. Install the filter screen, bowl
gasket and sediment bowl. Install the fuel filter.

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
Ibs. ft.

4. Connect the fuel inlet and outlet lines. Operate the
engine and check the fuel pump and connections for
leaks.

FUEL PUMP SEDIMENT BOWL
A wire filter screen is used in the fuel pump sediment

bowl. See figure 9B-10.

Removal

Loosen the bowl bail assembly and remove the sedi-
ment bowl, gasket, and filter screen.

FILTER SCREEN ——

Fig. 9B-10—Sediment Bowl Disassembly—(60C-6814)

Cleaning and Inspection

Clean the sediment bowl and filter screen in cleaning
solvent and dry them with compressed air. Replace the
sediment bowl gasket if it is not serviceable.

Installation
1. Place the gasket and filter screen on the sediment
bowl.

2. Position the sediment 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
1. Restricted fuel filter.
Diaphragm ruptured, stretched or leaking.
Spring weak.
Rocker arm worn.

AN Sl

Excessive clearance between rocker arm, vacuum
link, and fuel pump link.

Fittings loose or cracked.

Fuel line cracked or broken.

Leak in diaphragm.

Valve improperly seating.

10. Dirt in the fuel tank and/or lines.

11. Fuel tank vent restricted.

12. Diaphragm ruptured.

O X oe

High Fuel Pump Pressure
1. Diaphragm spring too strong or improper spring.

Fuel Pump Leaks Fuel
1. Main body retaining screws loose.
2. Diaphragm defective.
3. Fitting loose.
4. Threads on fittings stripped.
5. Body cracked or warped.

Fuel Pump Leaks Oil
1. Pull rod oil seal defective.
2. Fuel pump mounting bolts loose.
3. Mounting gasket defective

Fuel Pump Noise
1. Mounting bolts loose.
2. Rocker arm worn.
3. Rocker arm spring weak or broken.

Loss of Booster Pump Vacuum
1. Vacuum pump cover retaining screws loose.
Valves not seating properly.
Spring weak.
Diaphragm defective.
Worn linkage.

S
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SPECIFICATIONS — FUEL PUMP

SPECIAL TOOLS

Minimum Intake Vacuum (Hg.) @ 500 6
Engine rpm

TOOL NUMBER

DESCRIPTION

Eccentric Total Lift 0.290-0.310

Minimum Booster Pump Vacuum (Hg.)
@ 600 Engine rpm 10

Fuel Pump Static Pressure psi @ 500

Engine rpm 3.5-5.5
Min. Fuel Pump Volume (Flow) @ 1 pint in
500 Engine rpm 30 seconds

9350-F

9350

9350-A
9350-C
9350-E

Overhaul Kit — Fuel Pump

CONSISTS OF
Assembly Tool
Positioning Tool
Replacer — Valve and Seal
Replacer — Booster Valves




9C— HOLLEY SINGLE-BARREL CARBURETOR

DESCRIPTION AND OPERATION

The carburelor consists of two main assemblies: the
main hody, and the throttle body. See figure 9C-1.

The carburetor has four fuel melering systems to pro-
vide the correct fuel-air mixture for all phases of engine
operation. The lour systems are: the idle fuel syetem, the
main fuel system, the accelerating system, und the power
fuel system. In addition, a fuel inlet system regulates
the fucl supply to the varivus systems, and a choke pro-
vides an enriched mixture to aid in starting and running
a cold engine,

FUEL BOWL
THROTTLE BODY

Fig. 9C-1—Haolley Single-Barrel Corburetor—(60C-6807)

Fuel Inlet System
The fuel inlet system consists of a fuel bowl, a foat
assembly, and a fuel inlet needle and seat assembly.

Fuel, under pressure from the fuel pump, enters the
fuel bowl through the fuel inlet needle and seat assembly.
See figure 9C-2. The amount of fuel entering the fuel
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bowl is regulated by the distance the (uel inlet needle
is moved off its seat and by fuel pump pressure. Move-
ment of the 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
float lowers, lowering the fuel inlet needle. When the
fuel in the fuel bowl reaches a preset level, the [loat
moves the fuel inlet needle to a position where it restricts
the flow of fuel, admitting only enough fuel to replace
that being used. Chunges in the fuel level cause a corre-
sponding movement of the floal which raizez or lowers
the fuel inlet needles to maintain the present fuel level
This fucl level must be maintained because the carburetor
iz calibrated to deliver the proper mixiure only when the
fuel is at the proper level. A spring, located in the (uel
inlet needle seat and bracket, assists in stabilizing float
bounce.

A spring and pin, inside the hollow fuel inlet needle,
cushions the fuel inlet necdle against road shocks and
vibrations. A clip, to assure reaction of the fuel inlet

BALAMNCE TUBE

YENT

FUEL VALVE

FUEL INLET CLIF

FITTING

FUEL INI.ET T
NEEDLE

SPRING
AMND PIMN

FLOAT TA
g Y FLOAT LEvER

Fig. 9C-2—Fuel Inlet System—(40C-6815)
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necdle to any float movement, is allached to the needle
and float.

ldle Fuel System

Thring idle operation, fuel passes through the main
jet intu lhe boltom of the main well. See figure 9C-3,
High manifold vacuum acting through the idle passages
draws fuel from the main well through a short horizontal
passage into the idle well.

The fuel is metered through a calibrated restriction,
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 acls
#s # venl to prevent siphoning at high speeds or when the
engine 18 stopped, The fuel-air mixlure travels down the
idle channel past two idle transfer holes in the throttle
budy end is discharged through the idle discharge hole
below the closed throttle plate. As the throttle plate is
moved past the two transfer holes, during off idle, each
haole begins to discharge fuel as it is expossd to manifold
vacuum. The transfer holes act as additional air bleeds
at idle.

Fuel discharge at idle is controlled by an idle adjust-
ing needle which seats in the discharge hole.

DIAPHRAGM
SPRING

DIAPHRAGM
RETURN SPRING

FUMP DISCHARGE
WEIGH!

FUMF

RETAIMER DISCHARGE

FUMP ROD

i
FUMP OPERATING| LEVER PUMP IMLET BALL CHECK

IDLE TRAMSFER HOLE IDLE AIR BLEED

IDLE IDLE FUEL IBLE FUEL
DISCHARGE PASSAGE RESTRICTION
PORT
IDLE FUEL MAIN
ADIUSTING WELL
MNEEDLE Rk Al

JET

™ 4= FUEL
2/ ! = FUEL-AIR

— <oam

Fig. 9C-3—idle Fuel System—(&0C-6814)

Accelerating System

Upon acceleration, the air low lhrough the carburetor
responds almost immediately to the inereased throttle
opening. There is, however, a brief interval before the fucl,
which is heavier than air, can gain speed and maintain
the desired balance of fuel and air. The accelerating sys-
tem operates during this interval to supply fuel until
the viher systems can provide the proper mixture. See
figure 9C-4.

When the throttle is suddenly opened, the diaphragm,

Fig. 9C-4—Acceleroting System—[60C-6817)

which iz connected by linkage to the throttle, forces fuel
from the accelerating pump chamber into the discharge
passage. The fuel, which is under presure, forces the
discharge ball check and weight up. The fuel then passes
into the discharge nozzle where it is spraved into the air
stream of the venturi. The discharge nozzle is vented
lo prevent siphoning at high engine speeds.

When the throttle is closed, the returm spring forces
the diaphragm toward the back of the chamber, drawing
fuel into the chamber through the inlei. A ball check in
the inlet opens to admit fucel from the fuel bowl and
closes when the accelerating pump is operated lo prevent
a reverse flow of fuel. The outlet ball check provents air
from entering when the diaphragm draws fuel inlo the
chamber.

Main Fuel System

As engine speed increases, the air passing through
the carburctor creales & vacoum in the venturi. The
ammmt 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 syslem.

From the main jet, the fuel passes into the bottom
of the main well and flows up the main well. Seo figure
O9C-5, Air passes through the high speed air hleed into
the air bleed well and enters the main well through three
short horizontal air pussuges. 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
also 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 air stream passing through the carburetor.
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MATH
DISCHARGE
MOZZLE

HIGH SPEED
AR BLEED

(O FUEL-AIR
{3 AIR

Fig. $C-5—Main Fuel System—{60C-4818)

Power Fuel System

During periods of increased road loads or high speed
operation, the ratio of the fuel to air must inercase for
added power. The added {uel required during this period
is supplied by the power fuel svstemn. See figure 9.6

The power fuel systermn iz controlled by manifold
vacuum, which gives an accurate indication of the power
demands placed on the engine. Manifold vacuum is
highesl at idle speed and decreases as the load on the
engine 1= increased,

Manifold vacuum is transmitted from an opening in
the ihrolile body below the throttle plate, through a
passage in the throttle body and main body to the vacuum
chamber ahove the diaphragm. At idle and normal speeds
the manilold vacuum iy great encugh to hold the dia-
phragm up against the tension of the diaphragm spring.
This raizes 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
below 6-7 inches of mercury, the diaphragm can no
longer overcome the tension of the diaphragm spring and
the diaphragm stem is foreed down on the power valve.
This depresses the pin in the center of the power valve,
opening the valve. Fuel from the fuel bowl flows into the
power valve. From the valve, the fuel passes through a
restriction and then into a horizontal passage which leads
to the main well. Here, the fuel is added to the fuel from
the main fuel system,

ADJUSTMENTS — ON THE CAR
Idle Speed

A stop screw controls the engine idle speed. See figure
AC-7. Operate the engine until the engine temperature
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WA CLILIM
PASSAGE

DIAPHRAGM
AMD STEM

MAIM WELL

VACLILUM
PICK-UP
PORT

Fig, 9C-6=Power Fusl System—(60C-6819)

has stabilized. Turn the idle speed stop screw in to
incresse the engine speed and out to decrease the engine
idle speed.

Om cars with a convenlional drive lransmission, place
the transmission selector lever in neutral position. Turn
the engine idle speed adjusting screw in a direction to
obtain the idle speed of 500-325 rpm. Open the thraottle
by hand and allow it to close normally. Becheck the
engine idle speed.

O cars with an automatic transmission, set the engine
idle speed in drive range. Set the hand brake and place
the selector lever in the drive range position. Check the

ENGINE IDLE SPEED \BLE FUEL

Fig, 9C-F=Idle Adjustments—|60C-6820)
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engine idle speed. Adjust the engine idle speed to the
drive range specification of 475-500 rpm

Final engine idle speed may be varied to suit the condi-
tions under which the car is to bhe operated

Idle Fuel Mixturs

The idle fuel mixture is controlled by the idle fuel

mixture adjusting needle. See figure 8C-7, Turn the screw
in to lean the mixture, and out to enrich the mixture,
Muke the initinl mixture adjustment by turning tha needle
in until it lightly touches the seat. Then back off the
serow 1-114 turns,
CAUTION: Da not turn the needle ogainst its seal tight
enough to groove the point. If the needle s damaged, it
must be replaced before a proper mixture adjustment
can be oblained.

With the engine at normal operating temperature,
slowly lurn the mixture adjusting needle in until the
engine begins to run rough from the lean mixture. Slowly
turn the needle out until the engine runs smoothly. It may
be necessary (o reset the engine idle speed after the cor-
rect idie fuel mixture is obtained.

Antistall Dashpot

Adjust the engine idle speed, Hold the throttle in the
closed position, and depress the anlistall dashpot plunger
with a screwdriver blade, then turn the adjusting screw
in the dashpol operating lever in a direction to provide
the specified clearance of .130-.150 inches

ACCELERATION PUMP STROKE

SUMMER FPUT ROD IN HOLE A
WINTER FUT ROD IN HOLE ®

ADIUSTING SCREW

Fig. 9C-8—Antistall Doshpot Adjustment—{60C-6821)

Accelerating Pump Stroke

The quantity of fuel discharged by the accelerating
pump is controlled by changing the position of the pump
link in the throttle lever holes. The inner hole (hole

Fig. 9C-9—Accelerating Pump Stroke Adjustment—(&60C-6822)

closest to the throttle shaft) is for average or hot weather
operation, and the outer hole is for cold weather
operation. Sce figure 9C-9,

Fuel Level

To check the fuel level, remove the power valve dia-
phragm cover and valve assemhbly. Place the fuel gauge,
Tool 9550-AE-4, in the opening and crank the engine
The fuel should touch the tip of the “low™ gauge pin and
should not touch the tip of the “high” gauge pin. See
figure 9C-10.

If the fuel level is too high or too low, remove the
fucl bowl and drain the fuel in a suitable container. Install
the dummy bowl, Tool 9550-AE-1, using the fuel howl
gasket and three of the retaining screws. See fipure 9C-11.
Position a suitabhle container under the earburetor to
prevent fuel from splashing on the engine and manifolds.
To adjust the fusl level, bend the float arm tab with
Tool 9550-AE-2. Start the engine and recheck the fuel
level.

=Y
"LOW" -
41 I'

Fig. 9C-10—Fuel Level Check—(60C-5823)
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RAISE
FUEL LEVEL

e LEvER " aum —

- ToOoL
550 AE 1
PLACE SLOTTED END OF BENDING TOOL OVER TAB ON
FLOAT ARM, HOLD FLOAT AND BENDTAR TO
CHAMNGE FLUEL LEVEL,

Fig. 9C-11—Fuel Level Adjustment—(&0C-6824)

Threttle Linkage Adjustments

MANUAL SHIFT TRANSMISSION

Adjust the engine idle speed to specifications. Set the
accelerator pedal height to 4-5/16 inches and adjust the
carburetor connecting link, ss necessary, See figure 20-12,

COMET DRIVE

The throttle linkage adjustments for thiz transmission
are covered in Section TA.

MAJOR REPAIRS

Carbureter Removal

Remaove the air cleaner. Disconnect the accelerator rod,
choke control cable, fuel line, and the distributor vacuum
line. Remove the carburetor hold-down nuts, then remove
the carburetor and gasket from the manifold,

Carburetor Disassembly

Use & separate container for the component parts of
the wvarious assemblies to facilitate cleaning, inspection,
and assembly.

MAIN BODY

1. Remove the colter pin from the acceleralor pump
link at the throttle lever,

2. Remaove the two throttle body screws and loackwash-
ers, Separate the throttle body and main body, and
remove the gasket.

3. Remove the aceelerating pump discharge nozzle and
gazkoet.

4, Remove the four fuel bhowl retainer screws, lock-
washers, and clamps. Remove the relainer and gaskel
and the fuel bowl and gasket.

#. Remaove the fuel inlet fitting with a box wrench, and
remove the gasket.

6. Remove the fuel inlet set screw and gasket located
in the fuel inlet opening.

7. Remove the fuel inlet necdle seat and bracket assem-
bly, and the gaskel from inside the main hody,

8. Remove the floal hinge pin, releasing the float, Slide
the fucl inlet needle assembly retainer off the fAoat
lever tab.

9. Remove the three power valve diaphragm screws and
lockwashers, thon lift the power wvalve diaphragm
and stem assembly out of the main body. Separate
the cover from the diaphragm and stem assembly.
Remove the gasket.

10, Hemove the antistall dashpot if so equipped.

11. Remove the five main well screws and lockwashers,
then remove the main well,

12, Remove the accelerating pump return spring from
the metal dise on the accclerating pump piston, then
remove the spacer gasket.

13, Pull the accelerating pump diaphragm out of the
main body,

14. Remove the accelerating pump operating lever re-
tainer, then slide the lever off the siud.

15, Tf it is necessary to remove the choke plate or shaft,
drive the fuel distribution pin out of the shafl, See
figure 9C-13. Remove the two choke plate screws, and
slide the choke plate out of the slot in the choke

L4 )

O,

— — . CARBURETOR
CONMNECTING LINK

ACCELERATOR
PEDAL

THROTTLE
RETURM SFRIMNG

4 5/16 INCHES
AFPROXIMATELY

Fig. 9C-12—Manual-5hift Throttle Linkage—(&0C-6825)
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Fig, 9C-13—Distribution Pin Removal—(9E-7106)
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shaft. If the tips of the screws are flared excessively,
file off the flared portion to avoid damaging the
thrcads in the choke shaft. Be careful not to damage
the choke shaft or venturi while filing the screws.
Remove the shaft and bracket.

16. Remove the main jet.

17. 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 dis-
charge weight and ball to fall out into the hand.

18. Press the accelerating pump rod sleeve toward the
diaphragm until the sleeve retainer ball drops out.
Remove the sleeve and spring.

THROTTLE BODY

1. Remove the antistall dashpot operating lever if so
equipped.

v

Remove the idle adjusting needle and spring.

3. Remove the cotter pin from the accelerating pump
link, and remove the link.

4. Remove the spark control valve and gasket. At times
it may be necessary to remove the throttle plate and
shaft to accomplish a thorough cleaning job. If this
is done, lightly scribe the plate along the throttle shaft
before removal so it can be installed in exactly the
same position. Throttle plates and shafts cannot be
interchanged between carburetors, nor are they serv-
iced as separate parts.

Cleaning and Inspection

The cleaning and inspection of only those parts not
included in the carburetor overhaul repair kit are covered
here. All 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 1s 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 4 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
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 9C-14.

THROTTLE BODY

1. 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.
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 screwdriver
handle to seat it, then tighten the screws.

2. 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.

3. Install the idle adjusting needle and spring. Turn
the needle in gently with the fingers until it seats,
then back it off 1-1%5 turns for a preliminary idle
adjustment. To avoid grooving the tip of the needle,
do not force the needle against the seat.

4. Install the spark control valve and gasket.

5. Install the antistall dashpot operating lever on car-
buretors so equipped.

MAIN BODY

1. Position the choke bracket assembly on the protrud-
ing boss on the main body, but do not install the
screw and washer.

2. Slide the choke shaft and lever assembly into the
main body. Turn the choke lever so the swivel is
directly beneath the choke shaft.

3. Insert the choke plate in the shaft with the poppet
valve spring up. Be careful not to damage the main
discharge nozzle with the edge of the plate.
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Fig. 9C-14—Holley Single-Barrel Carburetor—Disassembled—(60C-6826)

Turn the choke lever counterclockwise, centering the
plate in the venturi opening, and install the two
choke plate screws. Tighten the screws just enough
to hold the plate.

Align the distribution pin hole in the choke shaft
with the corresponding hole in the choke plate. Drive
the distribution pin into position in the choke shaft.
Brace the shaft on a length of brass tubing for this
operation to prevent bending. Install the distribution
pin so that the clearance between the throat of the
venturi and the ends of the pin is equal on both sides
when the plate is in the full open position.

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 hold-
ing the choke plate in the full closed position. Stake
the screws.

Install the choke bracket screw and lockwasher.
Place the accelerator pump nylon lever on the lever
stud of the main body and install the retainer.
Place the spring on the accelerating pump diaphragm
rod, and press the rod sleeve onto the rod to compress
the spring. Drop the rod sleeve retainer ball into the
hole in the sleeve.

Position the accelerating pump assembly in the main
body. Place the main well spacer gasket over the
accelerating pump assembly.

Insert the accelerating pump inlet and discharge balls
in the main well. The inlet ball is slightly larger

12.

13.
14.

15.

16.

17.

than the discharge ball. Be sure they are installed in
their proper chamber. Seat the balls with one gentle
tap of a light hammer and a soft brass drift. Be sure
the balls move freely in their chambers.

Install the inlet retainer and the discharge weight
and retainer.

Install the main jet in the main well body.

Seat the large end of the accelerating pump return
spring in the metal disc on the diaphragm.

Position the main well body screws and lockwashers
in the body. The two long screws are placed in the
center top and center bottom holes; the short screws
are used in the three remaining holes.

Insert 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 index finger against the
protruding end of the accelerating pump rod
sleeve to fully compress the accelerating pump
return spring.

b. As the spring is being compressed, thumb press
the main well body into position. This will pre-
vent the return spring pressure from disturbing
the alignment of the holes in the diaphragm,
spacer gasket, and main body.

c. Before releasing the accelerating pump rod sleeve,
tighten the five main well body screws.

Position the power valve gasket, power valve dia-
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18,

19.

20.
21.

22,

phragm slem assemhbly, and the power valve cover
in the main body.

Insiall the power wvalve cover screws and lock
waszhors.,
Clip the fuel inlet needle un the float lever tab. Guide

the fuel inlet needle into the seal, and position the
float lever belween the two float hinge bracket arms.
Do not attempt to interchange fuel inlet needles or
seats; they are matched assemblies.

Install the floal hinge pin.

Install the fuel inlet needle seul screw gasket on
the screw, and insert the screw through the fuel inlet
filling boss. Place the seat gasket on the threaded
end of the inlet seat screw which protrudes into the
fucl bowl,

Set the fuel inlet needle seat and bracket, float,
and fuel needle assembly into position, and install
the fuel level gauge under the float hinge bracked
to prevenl the assembly from tilting when the seat
screw 1s tightened, Tighten the screw securely, then
remove the gauge.

Install the fuel inlet fitting and gasket

Invert the main body assembly, and check the s=lling
of the float with the gauge (MC-157) provided in
the repair kit, See figure 9C-15. Tl necessary, bend
the tab on the float arm to bring the float setting
within limits, Thizs should provide the proper fuel
level.

TOOL MC.157

Fig. 9C-15—Float Setting—Bench Check Only—{9E-7108)

. Install a new fuel bowl gasket into the recess in the

main body.

Install the retainer gasket over the bowl. Place the
retainer on the bowl, and set the bowl into position.
Install the four clamps, screws, and lockwashers.
Tighten. the two center screws, then the two end
screws, alternately, to evenly compress the gasket

29,

a0,

31

32,

(approximately 8-10 pounds-inch lerque). Do not
overtiphten these screws as the bowl may crack.
Install the accelerating pump discharge nozzle and
gasket. Align the accelerating pump discharge nozzle
so that the stream of fuel will be directed through
the opening in the choke plate when the plate is
closed.

Install the antistall
cquipped.,

Place a new throttle bodv 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.

Insert the upper end of the accelerating pump link
through the hole at the end of the pump operating
nvion lever,

lnsert the two throttle body screws and lockwashers
through the throttle body and gaskel to maintain
gasket alignment, then set the main body on the
throttle body, lnvert the carburetor, and tighten the
two throttle body screws evenly.

dashpot, on ecarburctors so

Installation of Carburetor

If the carburetor to intake manifold gasket is not
serviceahle, ingtall a new ome,

Place the carburelor on the manifold, and secure it
with the lockwashers and nuts. Tighten the nuts
evenly.

Connect the choke and throttle linkage to the car-
buretor, and adjust the linkage if necessary.
Connect the fuel line and the distributor vacuum
line.

Install the air cleancr,

Adjust the idle fuel mixture, engine Idle speed, and
the antistall dashpol (automatic transmission).
("heck the fuel level, and adjust it if necessary,

TROUBLE SHOOTING GUIDE — CARBURETOR
Hard Starting

e

Incorrect choke linkage adjustment.
Incorrect idle adjusiments.
Binding linkage or choke plate.
Air leaks into vacuum passages.
Improper fuel level

Laaking fuel bhowl.

Stalling When Accelerator is Released Suddenly

1.
2
3.

Improperly adjusted dashpot
Defective dashpot,
Ineorrect idle adjustment or idle rpm,

Rough Idle and Stalling

B 0B

Improper idle adjustment= or idle rpm
Damaged tip on idle mixture screw,
Clogged air bleeds or idle passages.
Leaking carburetor gaskets.

Improper fuel level.

Loovse power valve diaphragm,
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Poor Low-Speed Operation

1. Idle adjusting screw improperly adjusted.
2. Clogged idle transfer holes.

3. Restricted idle air bleeds and passages.

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.

O NP AW

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.

RS ol

SPECIFICATIONS

NOTE: All specifications are given in inches, unless
otherwise noted.
Type
Venturi Size
Float Setting — Dry (Preliminary dry setting,
recheck fuel level after installation
on vehicle) .160-.191 from roof of float
chamber to lowest point of
float, carburetor inverted
23/32 below power valve
mounting surface
+=1/32
.130-.150
1-1V5 turns

Single Downdraft
1 1/8

Fuel Level Setting

Allowable Tolerance
Dashpot Clearance
Idle Mixture Screw Initial Setting—Open
Engine Idle R.P.M,
Automatic Transmission
Standard Transmission

475-500 (in drive range)
500-525 (in neutral)

184

Main Metering Jet Identification

Numbers Std. Transmission
0-5000 ft. alt. 52
5000-10,000 ft. alt. 52
10,000-15,000 ft. alt. 51

Main Metering Jet Identification

Numbers Auto. Transmission
0-5000 ft. alt. 51
5000-10,000 ft. alt. 51
10,000-15,000 ft. alt. 50

Power Valve Diaphragm Operating
Vacuum Limits (Hg™) 415-6
Spark Control Valve Number 55

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 20-25
Choke Cable Clamp Screw 15-20
Choke Plate Attaching Screws 7-10
Dashpot Assembly 30-40
Dashpot Operating Lever Screw 15-20
Power Valve Diaphragm Cover Screw 13-17
Flange Nuts 12-15 Lbs. Ft.
Fuel Bowl to Main Body Screw 10-15
Fuel Inlet Fitting 75-100
Fuel Inlet Valve Seat 50-75
Main Jets 25-30
Power Jet and Main Well Screw 7-10
Spark Control Valve 90-100
Throttle Body Screws 20-25
Throttle Lever Ball Stud Nut 20-25
Throttle Plate Screws 7-10

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
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10A—GENERATING SYSTEM, STARTER AND IGNITION SYSTEM

10B—LAMPS, INSTRUMENTS AND CONTROLS

10A—GENERATING SYSTEM, STARTER AND IGNITION SYSTEM

GENERATING SYSTEM

The generating system consists of three principal units;
the generator which converts mechanical encrgy to the
electrical energy used for ignition, lights, and wvarious
accessories; the regulator which controls the generator
output according to needs; and the battery which stores
electrical power for starting the engine and for operating
electrical units when the generator is not delivering
sufficient output.

A wiring diagram of the generating circuit is shown
in figure 10A-1. Color codes are shown to aid in tracing
the circuit,

IGNITION SWITCH CHARGE INDICATOR LAMP

BATTERY TO
GROUND CABLE

EATTEET TERMIMNAL
OF STARTER RELAY

GEMERATOR

REGULATOR GEMNERATOR

Fig. 10A-1—-Generating System Wiring Diogram—{60C-7660)

GENERATOR

The generator is a shunt wound type with an output
rating of 25 amperes. The voltage and current are
regulated externally by a generator regulator. Vanes
on the drive pulley provide ventilation and cooling for
the generalor.

Phe armature shaft rotates on two ball tvpe 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 gencrator.

Diagnosis and Testing

Before testing the gencrator circuit or replacing lhe
generalor, make a visual inspection as follows to deter-
mine possible cause of low generator oculpul or failure as
shown in figure 10A-2,

GENERATOR OQUTPUT TEST

The generator output may be lesled as follows; See
figure 10A-3 for test lead connections.
VOLT-AMPERE TESTER AND VOLT-AMPERE
MODEL VAT-6 TESTER CONNECTIONS

1. a. Voll-Ampere Tester: Turn control knob to “Di-

rect” position,

WORM, BURNED
OR GREASY
COMMUTATOR

WORM, FRAYED
CR LOOSE

BELT
Y

FRAYED THROWN
INSULATION SOLDER

LOOSE
MOUNTINGS

CORRODED
TERMINALS

CRACKED

CASE PLUGGED

VENT L
CONNECTIONS

10A-2—Visunl Inspection of Charging Clreuil—{60C-T4&1)

b. Volt-Ampere Model VAT-6 Tester: Turn con-
trol knob to “No. 17 position.

Turn vollmeter selector to 16 VOLTS position.

Disconnect BAT. wire from generator regulator ter-

minal and connect negative ammeter test lead to

generator regulator BAT. wire.

Connect the positive ammeter test lead to generalor

regulator BAT. terminal.

Conneecl the posilive voltmeter test lead to the ARM.

terminal of generator regulator and negative volt-

meter test lead to a good ground.

d. 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. lerminal
of the generator and other field jumper lead to
FIELD terminal of generator. All lights and elec-
trical equipmenl must be turned off.

TEST

Starl engine and gradually incresse speed to 1500
rpm.

CAUTION: Do not exceed specified engine speed.
Possible damage to ignition system can result be-
cause of high voltage if specified engine speed is
exceeded.,

Read the test ammeter for maximum generator oul-
put., Read voltmeter for maximum output.
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Fig. 10A-3—Connections for Generotor Output Test=({40C-T662)

TEST CONCLUSIONS

L. If the reading is less than 30 amperes or erratic,
check for slipping drive belt, worn or sticking
brushes, low brush spring tension, broken field or
armature wires and dirty commutator.

2. 1If the ammeter does not show any reading but the
volimeter indicates a reading above 168 wolts, the
cutoul relay is not closing or the wire leading from
the armature to regulator i=s open.

3. If the ammeter and voltmeter both show a low or
no reading, polarize the generator (sce “Polarizing
Generator” ) and repeat lest. If the ammeter and
voltmeter both still show a low or no reading, the
generator is defective,

4. 1f output iz not satisfactory, remove generator for
repair or replacement.

CHARGING CIRCUIT RESISTANCE TEST

If the generator output is known to be normal and
trouble is experienced in the charging circuit, a test of
the charging circuit resistance should be made. Resistance
in the charging circuil reduces the charging current to
the hatterv. The Generator Circuit Resistance Test meas-
ures the amount of resistance between the armaiure
terminal of the generator and the positive battery ter-
minal. See figura 10A-4.

VOLT-AMPERE TESTER AND VOLT-AMPERE
MUDEL VAT-6 TESTER CONNECTIONS

1. a. Voli-Ampere Tester: Turn control knob of tester
to “Direct” position.
b. Volt-Ampere Model VAT-6 Tester; Tumn con-
irol knob of tester to “No. 1" position.
2. Turn voltmeter selector to 4 VOLTS position.

188

Fig. 10A-4—Connections for Charging Circuit Resistonce Test
(40C-76463)

3. Adjust zero corrector of voltmeter until meter poinler
reads ZERD at left of scale,

4, Disconnect BAT. wire [from gencrator regulator
terminal and connect negative ammeler test lead to
generator regulator BAT. wire.

5. Connect the positive ammeter tesl lead to pener-
ator regulator BAT. terminal.

6. a. Volt-Ampere Tester: Connect a short jumper wira
from the ARM. terminsl of the generator to
FIELD terminal of gencrator,

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
FTIELD} terminal of generator.

Comnnect the positive voltmeter test lead to ARM.

terminal of generator and negative voltmeter test

lead to starter reluy battery terminal,

=1

TEST

1. Slurt engine and adjust engine rpm until ammeter
reads exactly 20 amperes.

2, Voltmeter shonld indicate a reading of not more than
8 volt.

TEST CONCLUSIONS

A voltmeter reading of not more than .8 volt indi-
cated normal circuil resisbance,

If volimeter reading is more than .8 volt, excessive
circuit resistance is indicated. Inspect all wiring and
connections from generator armature terminal to posi-
tive battery terminal and inspect cutout relay points.
Isolate point of excessive resistance by checking voltage
drop over circuit sections.
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GENERATOR GROUND CIRCUIT RESISTANCE TEST e CRRELMIE ORMUE
- —
Resistance in the ground side of the charging circuit "FIELD" TERMIMAL, “ARMT TERMIMNAL
will affect generator performance in the same manner INWSA-I;:EE:}SR' BRUSH SCREW
as resistance on the insulated =side. Thercfore, good AND MUTS SPRING THROUGH BOLT

electri “ground” contact must be made through the

generator mounting to engine and negative battery cable

lo engine connections for efficient performance of the

generating s=ystem. High recistance in the penerator

ground circuit may be found as follows: See figure

10A-5,

1. Make tester connections hy following Steps 1
through 6 of “Charging (lircuit Resistance Test™

2, Connect the positive voltmeter test lead to starting
motor rear end plate cap screw.

3, Connect the negative voltmeter test lead to gen-
erator frame.

Flg. 10A-5—Connections for Generator Ground Circuit
Resistance Test—(60C-7654)

TEST

1. Start engine and adjust engine rpm until ammeter
reads exactly 20 amperes. Read voltmeter.

TEST CONCLUSIONS

A reading of more than .1 volt indicates cxcessive cir-
cuil resistance. Inspect ground cable and connections
between battery and engine and inspect grounding of
generator.

GEMERATOR REPAIR

The complete disassembly procedure follows “Hemaoval
and Installation” However, armature replacement, com-
mutator turming and undercutting, bearing replacement,
and brush replacement can be accomplished after re-
moval without completely dizsssembling the generator,

AT
ARMT
TERMIMAL
INSULATOR,
WASHERS
AND MNUTS

SHOE
\\SCREW

EER

"GRDT TERMIMAL MUTS AMND WASHERS

FPULLEY BEARIMNG KEY
NUT =
m@g/@ I
: BEARING

LOCKWAZSHER FROMNT STOF RING
END PLATE

ARMATURE

Fig. 10A-5—Generater Disassembled View—(60C-7665)

A disassembled view of the generator is shown in figure
10A-6G,

Removal ond Installatien

1. Disconnect the negative (ground) cable from the

batterv, Disconnect the armature, field, and ground
wires at the generator terminals,

2. Remove the adjustment arm to generator bolt. Re-
move the two pivot bolts from the mounting bracket

from underneath the car. Bemove the generator and
belt, See figure 10A-7,

Fig. 10A-T—Generator Mounting—(60C-7&66)
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Fig. 104-8—Testing Armature Windings for Shert Circulrs
(&DC-T667)

3. Ta install the generator, elean the mating surfaces of
the generator frame and mounting bracket,

4. Install the generator in the bracket with the two
pivot bolts and lockwashers.

5. Install the generator belt, and the adjustment arm to
generator bolt,

6. Adjust the belt tension and tighten all bolts securely

7. Connect the armature, field, and ground leads on the
generator terminals

8. Start the engine and check the generator operation.

Disassembly

1. Remove the generator splash shield Cheek the len-
sion of each brush spring with the nse of a pull scale,
The spring tension must be between 32 and 40
ounces. Replace spring if tension is incorrect,

2, Hemove 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 generator frame. Refer to figure
10A-6 fur parts identification,

4. Place armature in a vise equpped with pieces of
wood between jaws.

CAUTION: Tighten vise only sufficiently to hold
armature securely,

Remove pulley, Woodruff key, and drive end plate
from armature shaft Remove any burrs from the
keyway before removing drive end plate.

4. TPry out the bearing stop ring (snap ring! and push
the bearing out of the front end plate,

CLEANING AND INSPECTION

1. Wash all parts except the armature, field coils and
bearings with a clean solvent. Wipe off the arma-

=

ture and ficld windings, commutator and armature
shaft Inspect generator end plate assemblies. Ex-
amine the brushes to make sure they are free in
their holders, and that the brushes have not worn
lo less than Y% inch in length. Replace brushes if
they are defective or worn bevond their useful limait.
Clean inside of the brush holders with No, 00 sand-
paper,

Check condition of hearings. If they are worn or
scored excessively or have lost their lubricant, they
must he replaced.

Check armature and ficld windings for worm insu-
lation, overheating and poor connections. Solder
any connections as required

Check armature on a test growler (or shorted wind-
ingz. Place the armature on the growler and wiih
the unit turned on, place a hacksaw blade within
a fraction ol an inch of the aArmature core slot as
shown in figure 10A-8. A short circuit in the arma-
ture windings or between commulalor segments will
be indicated if the hacksuw blade vibrates or is
drawn to the armature. Replace armature if windings
are shorted.

Check armature for short circuil o shall by placing
one test prod from a test light instrument {a scries
connected light and batlery will be satisfactory if
a commercial test instrument 1= not available) to the
armature shafl and the other test prod to one of the
commutator segments. See figure 10A-9. Lighting of
the test lamp will indicale a short circuit of the
armature winding to shaft. Replace armature if short
circuit is indicated.

Check armature for open circuit by placing arma-
ture on tester and contacting twoe commulator =zeg-
mentz with contact bullon each time, until all seg-

——

Fig. 10A-F=Testing Armoture for Shert Circuit te Shaft
(60C-T7668)
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ments have been checked., Move one segment at a
time. Low readings on two adjacent segments indi
cate open circuil.

. 1f the commutator is rough, scoved or out-of-round,

it should be turned down on a lathe. Hemove only
cnough commutator surface Lo clean up scoring or
roughness. Do not remove more than 3/64 inch maxi-
mum from diameter of commutator, Undercut the
mica between the commulalor segments after turn-
ing down commutalor; then polish the commutator
wilh No. 00 sandpaper. Do not use emery cloth.
Inspect the armature shaft. Ti it is badly scored,
replace with new armature.

Check field coils for open circuit by first removing
the ground wire from the generator frame and sus-
pending in mid-air, See figure 10A-10. Contact the
ficld terminal wilh one lest light prod and the sus-
pended ground wire with the other prod, Tf the light
failz to glow, the field cirenit is open. Check for
loose or broken conneclions at the ground and field
terminals and the wire which connects the two field
coils logether, If tests still indicate an open eircuit,
replace field coils. Test the feld coils for ground by
contacting the field terminal with one test prod and
the generalor frame with the other test prod. If the
light glows the ficld eirenit is grounded and must be
repaired or replaced,

Fig. 10A-10—Testing Field Coils for Open Circuit—(60C-7869)

1. To replace field coils, remove the ficld coil terminal

from gencrator frame. Remove the two pole screws
with Pole Serew Remover Tool 10044 by clamping
tool and generalor frame together in a vise as illus-
trated in figure 10A-11,

CAUTION: Tighten vise only sufficiently to hold
toel in recess of pole svrew while remoning, Exces-
sive vise tension may distort generator [rame. Turn

11.

12.

Fig. 10A-11—Removing Pole Screws—{&0C-7670)

tool with a wreneh in a counterclockuwise direciion
until pole ptece is free. Replace field coils and retest.
Check the insulated brush holder by placing one
test prod on the brush holder and the other prod
on the end plate. Test light should not glow, If the
light glows, replace lhe end plate See figure 10A-12.
Inspect the bearings, front and rear end plates.

Replace end plates if defeclive.
T

Fig. 10A-12—Testing for Grounded Brush Holder—[60C-7671)

13.

Replace bearings if the races are excessively loose,
noisy, or if discolored due to overheating, See steps
14 through 17.

To remove fronl bearing, pry out snap ring and
press bearing from end plate.

To replace front bearing, press bearing on outer
race into end plate until firmly seated and insert
snap ring.

To remove rear bearing, support armature in a
vise with picces of wood belween jaws of vise and
armature. Tighten wvise only =ufficiently to hold

189
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armature securely. Use a battery terminal remover
tool or other suitable tool to draw bearing off arma-
ture shafl. Distortion of bearing will occur when re-
moving from armature shaft. If necessary to remove,
replace with new bearing.

17. To replace rear bearing, place bearing on armature
ghaft, With the use of a 7/16 inch socket, or spacer
of same dinmeter so that driving pressure will be on
inner race, drive besring on armature shaft with a
fiber mallet,

Assembly

1. Imsert brushes in holder and place ends of springs
over brush ends. Cheek brush lead connections at
brushes and terminal clips. Bewring snap ring must
be in position against bearing in drive end plate.

2. Place drive end plale on armature shafi, 1f nec-
essary, use a deep socket and apply pressure on the
bearing inner race to install drive end plate and seat
bearing. Insert Woodruff key in slol in armature
shaft and assemhle the pulley, lockwasher and retain-
ing nut. Place armature in vise with pieces of wood
between jaws and tighten pulley retsining nut to 30
o 50 Ibs, (L
CAUTION: Tighten vise only sufficiently to hold
armature securely.

3. Field eoila must be in place securely and pole screws
tightened. Assemble field and ground lerminal parts.
Field terminal insulators must be in good condition,

4. Position connecting wire of field coils to clear the
armature and through bolts.

5. Insert armalure in frame, commutator end toward
terminal end of frame. Be sure field wires clear the
armature.

6. Place brush end plale on armature shaft, Make

sure hrushes are lifted to clear the commulator,

Align Lhe locating rivet on each end plate with the

notch on cach cnd of generalor frame.

Assemble lockwashers to through bolts and insert in

holes in brush end plate. Screw bolts into drive end

plate and tighten securely.

8. Instull the generator rubber splash shield.

=J

Polarizing Generator

After the installation of a new or rebuilt gencrator,
make sure the generator has the correct polarity before
starting engine. Heversed polarity will cause Lhe cutout
relay and limiter contact points to vibrate and burn. To
assure correct polarity, disconnect wire from FIELD
terminal of generator regulator and momentarily touch
it to the BAT. lerminal of the regulator. The quick
surge of current will correctly polarize the generator.
CAUTION: Dov 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

190

armature and front end plate assembly out of the

frame.

Clamp the armature in a vise equipped with sofi

jaws, and remove the retaining nut, lockwasher,

pulley, and Woodruff key.

3. Remove any burrs or scratches from the kevway

or shaft, and slide the drive end plate off the shaft.

Tnstall the front end plate on tha new armaturc.

f. Install the Woodruff key, pulley, lockwasher, and
retaining nult.

6. Blide the armature and front end plate assembly
into the frame, aligning the dowel with the frame
glot.

7. Install 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 =lot) . Install the through bolts with lockwash-
ers and nuis,

0, Use a piece of stiff wire with a hooked end to reach
through the ventilaling slots, and position the brush
springs on top of the brushes.

10. Install the rubber splash shield,

K

-

Commutator Turning and Undercutting

Check the commutator runcut, If the surface of the
comnmiulater is rough or more than (.02 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 tumed down, undercut the
mica between the bars 1/32 inch below the copper u=ing
the undercutting tool. Figure 10A-13 illustrates samples
of proper and improper cummutator undercutting. 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 Remeval and Installation

Replace the gencrator brushes when they are worn to
Lo inch. Always change both brushes when replacement

HIGH | 100
B MIC A S

COMMUTATOR WALLS mUST
BE CLEANED OF ANY MICTA

Fig. 10A-13—Examples of Undercutting—({60C-7672)
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it required. If the brosh wear has been excessive, check
the condition of the commutator, and turn it down if
nNecessary

1. Remove the two through bolts from the generator
frame,

2. Hemove the brush end plate and the armature and
front end plate assembly from the generator [rame.

3. Disconnect the brosh terminals and remove the
hruahes,

4. Clean the carbon and dirt from the brush end plate,
Repair or replace the insulation between the hrush
holders and end plate and the armature terminal and
end plate if it iz worn or cracked,

5. Make sure that the new brushes slide freely in the
hrush holders. Seat the new brushes by sanding as
shvwn in figure 10A-14.

6. Hetract the brushes until the brush springs ride
against the side of the brushes, to retain them in the
relracled position.

Install the armature and fronl end plale sssembly

and the hrush end plate {(aligning the dowels and

the frame slols),

Ingtall the through boltz with lockwashers and nuts.

B, Use a piece of stiff wire with a hooked end to reach
through the ventilating slots and position the hrush
gpringe on top of the brushes

-

GENERATOR REGULATOR

The generator regulator assembly contains three con-

HOLD END PLATE
FROM TURNING

USE SANDPAPER OMLY
CUT STRIP SLIGHTLY
WIDER THAN BRUSH

SOFT JAWS
IN VISE

PULL IN DIRECTION
OF ARMATURE ROTATION™ .‘
-

Fig. 10A-14—Generator Brush Seoting—(60C-7473)

trol units, cach performing a separate function of control
with respect to generator outpul, battery condition and
elecirical load. The individual units are the (1} voltage
limiter, (2} current limiter and (3) cutoul relay. Each
unit is adjustable to provide the proper regulation and
cutout opening and closing. If adjustments fail to provide

FIELD CURRENT (POINTS CLOSED)

VOLTAGE CURRENT CUTOUT
LIMITER  LIMITER RELAY

GEMERATOR
FIELD CURRENT
STARTS HERE é

b

_

TO GENERATOR FIELD

\_SHUNT winpING ~ /f =
SERIES WINDING
FIELD CURRENT ]
| gL FIELD []
] | S

FIELD CURRENT (POINTS OPEN)

VOLTAGE LIMITER POINTS OFEN

Fig. 10A-15~Generator Regulator Operation—{60C-T474)
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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 10A-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 instances,
raise the operating voltage of the generator. See figure
10A-16.

VOLT-AMPERE TESTER AND VOLT-AMPERE
MODEL VAT-6 TESTER CONNECTIONS

1. a. Volt-Ampere Tester:

“Direct’ position.

b. Valt-Ampere Model VAT-6 Tester: Turn control
knob to “No. 2" position.

Turn control knob  to

Fig. 10A-16—Connections for Regulotor Ground Circult Test
(60C-THTS5)

2. Turn volimeler selector switch to 4 VOLTS 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.

. Connecl 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.

TEST
1. Start engine and while watching voltmeter, slowly
increase engine rpm from idle to 15080 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.

CUTQUT RELAY TEST

The cutout relay may be tested on the vehicle with the
use of a Volt-Ampere Tester., Before testing or adjusting
the regulator, the battery must be in good condition and
the charging circuit resistance must not exceed specifica-
tions. Test cutout relay as follows: See figure 10A-17,

Fig. 10A-17—Connections for Cutout Relay Test—(60C-7476)
VOLT-AMPERE TESTER AND VOLT-AMPERE
MODEL VAT-6 TESTER CONNECTIONS

1. a. Volt-Ampere Tester: Turn control knob to

“Direct” position
b. Volt-Ampere Model VAT-6 Tester: Turn control
knob to “No. 2" position.

2. Turn wvoltmeter selector switch to 16
position.

3. Disconnect BAT. wire from regulator and connect
negative ammeter tesl lead to regulator BAT. wire.

4. Connect the positive ammeter test lead to the regu-
lator BAT. terminal,

5. Connect the positive voltmeter test lead to the ARM.
terminal of regulator and negative voltmeter test lead
to the regulator base.

6. a. Volt-Ampere Tester: Connect a short jumper
wire from the ARM. lerminal of generator to tha
FIELD terminal of gencrator

b. Volt-Ampere Model VAT-6 Tester: Connect one
field jumper lead of tester to AHM. terminal of
the generator and the other field jumper lead to
FIELD terminal of generator.

VOLTS

TEST

1. Start engine and slowly increase engine rpm. Note
the voltage at which the cutout relay points close,
Closing voltage is indicated by a slight drop-back of
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the needle. At the same time, deflection of the test
ammeter needle will be noticed. Closing voltage musl
be 12.4-13.2 volts. Repeat this step several times to
make surc cutout relay operales esach time. See
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 slowly decrease engine rpm and observe 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 current [discharge direction). See specifica-
tions.

TEST CONCLUSIONS

If the cutont relay does not open or close at the speci-
fied settings, regulator cover must be removed and cutout
relay inspected and adjusted.

Inspect for pitted or burned contact points and general
condilion of the unit.

VOLTAGE LIMITER TEST

The correct setting of the voltage limiter is essential
to the electrieal systom 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
tests of the generating circuit must be made before test-
ing or adjusting the voltage limiter. See figure 10A-18
fur 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.

VOLT-AMPERE TESTER AND VOLT-AMFERE
MODEL VAT TESTER CONNECTIONS

Volt-Ampere Tester! "I'urn control knob to “Fixed
Load” (14 OHM position.
b, Volt-Ampere Model VAT-6 Tester: Turn con-

1. a.

trol knob to “No. 3" (1j OHM) position.
2 Turn volimeter selector switch to 16 VOLTS posi-
tion.

3. Disconncet BAT. wire from repulator and connect
negative ammeter test lead to regulator BAT. wire.

4. Connect the positive ammeler test lead to regulator
BAT. terminal.

i. Connect the positive voltmeter test lead to the ARM,
terminal of regulator and negative vollmeter test
lead to the regulalor buse.

6. Attach Regulator Temperature Gauge Tool M-183-
RTG-5 (calibrated in volts) to regulator cover, Sec
figure 10A-19.

TOOL M- 1B3 RTG.5

Fig. 10A-18—Connections for Veltage Limiter Test—(80C.7677)
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Fig. 104A-19—Temperature Gouge for Voltage Setting—{BM-7781)

TEST

Before making test, calibrate voltmeter as follows:

Press voltmeter check button and adjust zero corrector,
il necessary, so meter pointer reads on voltmeter check
line. Release wvoltmeler check button. Meter poinler
should returmn to black bar at lelt 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),

Ileduce 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 810 amperes i= indicaled on am-
meter.

= 0
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5. Read the voltage indicaled on voltmeter, This is the
present voltage limiter setting.

TEST CONCLUSIONS

Compare the voltage reading on voltmeter with read-
ing on Temperature Gauge. If the voltage readings do
not ceincide | 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
prevenis the generator from exceeding the current output
for which it was designed.

To test the current limiter, it i5 necessary to create a
condition that will cause the current limiter lo operate,
This is accomplished by placing a load on the generator
as described in the following test procedure. See fipure
10A-20.

Fig. 10A-20—Connections for Current Limiter Test—(60C-T7&78)

VOLT-AMPERE TESTER AND VOLT-AMPERE
MODEL VAT-6 TESTER CONNECTIONS

1. a. Volt-Ampere Tester; Turn control knob to “Fixed
Load" (14 OHM! position.
b, Vaolt-Ampere Model VAT-6 Tester: Tumm con-
trol knob o “No. 3 (14 OHM) position.

2. Disconnect BAT. wire from regulator and connect
positive ammeter test lead to regulator BAT. termi-
nal,

4. Connect the negative ammeter test lead to the
regulator base.

TEST
1. Start engine and increase engine speed to 1500 rpm.

2. Turn control knob slowly toward “Variable” position
until highest possible ammeter reading iz obtained.

TEST CONCLUSIONS

The highezt ammetsr reading obtained is the setting
of the current limiter.

If setting is not within the limits of the specifications,
then regulator cover must be removed and spring tension
of the current limiter adjusted to obtain specified setting,

Adjustments

If adjustments are necessary, remove the two screws
holding the cover in place and remove cover o provide
access to the adjustments, See figpure 10A-21. When re-
placing the regulator cover use a new cover gasket if the
old gasket will not provide a good secal.

The generator regulator adjustments are as follows:
Use Bending Tool 10505-F,

CUTOQUT RELAY
VOLTAGE LIMITER

CURRENT
LIMITER

BENDING
TOOL 10505-F

<

BEMD TC ADIUST

Fig. 10A-21—Regulotor Adjustment—(&0C-7679)

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
at a higher voltage. A decrease in the spring tension will
cause the cutout to close at a lower voltage. Do not bend
the armature stop. This adjustment controls the point
gap and should not be touched,

VYOLTAGE LIMITER ADJUSTMENT

The principal adjustment that can be made i= bending
of the spring support. Raising the spring support to
increase the spring tension will raise the voltage setting.
A decrease In spring tension will lower the voltage set-
ting. The final test of the voltage limiter must be made
with the regulator cover in place.

CURRENT LIMITER ADJUSTMENT
If amperage differs from that specified, adjust as fol-
lowa:
1. To inerease current output, raise the spring support
slightly upward.
2. To decrease current output, bend the spring support
slightly downward.
3. Recheck current with regulator cover in place,
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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 bafle 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.

4. Grounded or open field lead.

5. Field and ground wires reversed on generator.

6. Broken drive belt.

Generator Has Low Output

Slipping fan belt.

Low current or voltage limiter setting.

High resistance in charging circuit.

Defective generator.

Regulator field circuit has excessive resistance.

S

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 battery used is 12 volts, 6 cell construction with
a rating of 40-ampere hour capacity. Sealed cell connec-
tors 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 1009,
1.250 75%
1.220 50%
1.190 259
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. 587%,

10° F. 50%

0° F. 409,

—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 became 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 wate
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. If total charging veltage 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 wvolts, replace the
battery.

198

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
10A-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. 10A-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 more 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 10A-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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Fig. 10A-23—Battery Individual Cell Test—{40C-7601)

2. Connect the AMP test leads to the battery. Con-
nect positive test lead to positive battery post and
negalive test lead to negative battery post

3. Tum the Baltery-Starter control in a clockwise
direction until the ammeter reads the required load

3 times the ampere hour rating of the hattery ). It
is important to maintain an even load on the battery
while testing the individual cells.

4. Connect voltmeter test leads to two awls so battery

sealing compound can be penetraled on connector

slrups in taking voltmoter readings. Test sach cell
in turn and note the individual cell vulluges under
load, Individual cell voltages should not vary more
than .2 volt from each other, Press realing com-
pound back into holes caused by awl penetrations.

CAUTION: Avoid leaving the high discharge load

on the baltery for periods longer than 15 seconds

After completing this test, turn the control knob to

OFF position before disconnecting clips.

el

NEGATIVE BATTERY CABLE RESISTANCE TEST

The Negative Battery Cable Resistance Test sorves
to quickly indicate presence of a pour connection or
defective ground cable by reading the voltage drop be-
tween the negative battery lerminal post and the point
of connection on the engine. Make the (est as follows:
See figure 10A-24,

1. Turn the voltmeter seloctor switch of the Batlery

Starter Tester to 4 VOLTS position.

2, Connecl the voltmeler test leads across the battery
ground cable, negative lead tv negative battery
terminal and positive lead to head bolt un cylinder
head. Be sure test leads make gond electrical contact.

3. With starting motor engaged, the voltmeter should
read .1 volt or less,

4. I the voltmeter reading is greater than .1 voli,
clean and tighten connections or replace eable
Always test the voltage drop across the buitery cuble
hefore making test of the starting motor.

POSITIVE BATTERY CABLE AND STARTER RELAY
RESISTANCE TEST

To determine the presence of high resistance in the

Fig. 10A-24—Connections for Negative Botlery Coble
Resistance Test—(60C-T482)

pogitive starter cables and starter relay, make the follow-

ing test: See figure 104-25

1. Turn the volimeter selector switch of the Battery-
Starter Tester to 4 VOLTS position.

2. Connect the positive volimeter test lead to the
positive terminal of the battery and the negative
voltmeler test lead to the starter terminal,

3. Connect a “jumper” wire from coil “DIST.” {erminal
to ground.

4. Crank the engine with the use of the starier relay
control switch. Note the reading on the voltmeter.

Fia. 10A-25—Connectlons for Positive Battery Coble
ond Starter Relay Reslstance Test—(60C-7683)
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o

With the starting motor cranking the engine, the
reading on the voltmeter should not be greater than
A3 volt. If the voltmeter reading is greater than 3
valt, test the voltage lnss of the cables and the relay
separately to locale the point of high resistance

If the voltage loss readings are higher than specified,

clean and tighten commections or replace the cables

ar starter relay.

B. To tesl the starter cables and solenoid separately,

gel voltmeter selector switch to 4 VOL'I'S position,

The voltmeter reading should not exceed 0.1 volt.

The test connections are as follows:

a. Posilive volimeter lead to positive battery ter-
minal. Negative voltmeter lead to batlery lerminal
of starter relay.

b. Positive test lead to battery lerminal of starter
relay. Negative test lead to starter terminal of
slarter relay.

¢. Positive test lead to starter terminal of slarter
relay. Negative test lead to starter terminal.

Removal of Battery
To remove battery from compartment. proceed as fol-
lows:

1. Remove negative (ground) cable from battery ter-
minal. Then remove positive cable from battery ter-
minal. If the terminal clamps do not remove casily,
use Terminal Clamp Lifter Tool M-276-21. To re-
maove terminal with Tool M-276-21, press upper ex-
tension on jaws and drop lifter over terminal clamp
as far as possible. Release pressure and lurn screw
to the right until clamp s lifted or removed.

2. Remove the bottom hold-down bracket bolt and
bracket.

3. Lifl the ballery from the compartment with a carrier
strap secured to each terminal post.

Installation of Battery

Before installing hattery, inspect the battery tray and
hold-down brackel for possible damage caused by acid
corrosion from the battery. Make sure comparlment is
free of hardware or objects which would cause damage to
the battery case. Corroded parls, cable terminal clamps
and battery top may be cleaned with water to which somae
houwwhold ammonia or sodium bicarbonate (baking soda )
has been added. Scrub with a stiff bristle brush, Do not
file or scrnpe the lead coating off the brass terminal
clamps. Dry the steel parts and painl with a black acid-
proof paint.

Do not paint battery lerminals or cable clamps. Fx-
amine cables {o be sure that insulation is adequale and
that the cable clamps and hattery terminals are clean
Inspect cables for broken or fmyed conductors. Battery
terminale and the inside of the cable clamps should be
cleaned with sandpaper or wire brush. A thin film of
mineral grease or vaseline should be applied to the cable
¢lamps and over the bolt studs after connection. Check
starter connections at the starter relay for tightness.

1. Attach a carrier strap to each terminal of the bat-
lery and place battery in its compartment, Make

sure that the battery extension fits firmly under the
lip of the tray.

2. Install the hold-down brackel over the battery exten-
sion and tighlen the hold-down bholt.

J. Spread the cable clamps apart with a wide blade
serewdriver sufficiently to allow an easy fit over the
battery terminal. Firsl install positive starter relay
cable to positive lerminal of battery. Connect nega-
tive {ground) cable (o battery terminal last. Tighten
cable clamp bolts sccurely.

CAUTION: Correct installation is necessary other-
wise damage to the electrical sysiem will result,

TROUBLE SHOOTING GUIDE — BATTERY
Battery Uses Excessive Amount of Water

1. Voltage limiter setting loo high
2. Cracked case.

Battery Will Not Remain Charged

Defective generator.

High resistance in charging circuit.

Vollage or current limiter setting too low.

Short circuit in vehicle wiring,

Excessive idling or low speed driving while operating
ACcessories.

6. Generator regulator cut-out points stick closed.

i 82 =

= ]

Battery Will Not Accept Charge
1. Sulphated battery.

2 Open circuit belween cells or internal defect or
damage.

STARTING MOTOR AND DRIVE

The starting motor is a 12-voll, series-parallel wound,
four pole, four brush type unit. The circuit to the starter
is completed by means of a relay controlled by the igni-
tion switch. Figure 10A-26 shows the starter mounted on
an engine.

The starter contains a positive engagement drive
mechanism. The drive pinion gear is engaged to the flv-
wheel by lever action before the molor is encrgized,

When the ignition switch key i3 moved to the start
position (circuit is closed), current flows through the

Fig. 10A-26—5tarter Mounting—{&0C-7684)
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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 movahle pole, which i= part of the lever, to be drawn
downward to its seat. The lever assembly fork slides the
drive gear pinion into engagement with the fAywheel.
Refer to figures 10A-27 and 10A-28.

FORKS HOLD DRIVE ASS5'Y
AWAY FROM FLYWHEEL

N T
’:E’mmg ; FIVOT PIN
DRIVE RETURN SPRING
caiL

THI5 SLEEVE IS KEYED
TO SPIRAL GROOVES
IN ARMATURE SHAFT

DRIVE END
BEARING

ARMATURE
SHAFT

OVERRUNNING

T
THIS SPRING COMPRESSES WHEMN RS

GEAR ABUTMEMT 15 ENCOUNTERED

Fig. 10A-27—Starter Drive Disengaged—{60C-7484)

MOVABLE POLE SEATED BY MAGNETIC
ATTRACTION OF ENERGIZED DRIVE COQIL

FORKS MOVE DRIVE ASSY
INTO ENGAGEMENT

STOF COLLAR LIMITS TRAVEL
[RETAINING CLIF)

Fig. 10A-18—Starter Drive Engoged—(&60C-T68T)

When seated, the movable pole functions as a normal
field pole and the drive coil functions as a field enil. 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 to rolate. A

holding coil i= 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 [rom 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 return spring, and the drive pinion
is dizengaged from the fAywheel.

Ground Contacts

If the coil were not grounded (by closed ground con-
tactz) 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 flow would be insufficient to create a magnetic field
strong enough to pull the shoe into position and engage
the starter. When the current through the coil goes
directly to ground, however, there is little resistance and
the current flow 15 heavy. The ground contacts are neces-
sary, therefore, to create a field strong enough to perform
the engagement operation,

Holding Coil

Although the strength of the drive coil is considerably
reduced by the opening of the ground contacts as the
starter is engaged, the coil is still strong enough to hold
the shoe and lever assembly in engagement during most
of the cranking operation.

Toward the end of the cranking period, however, dur-
ing that short period when the engine is trying lo start,
the mechanical load on the starting motor decreases and
increases intermittently. This load change decreases 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 so doing, momentarily close the ground
contacts. On the subsequent increase in current fow, the
actuating shoe and lever assembly would immediately
return to full engagement opening the contacts apgain.
This intermittent reduction in magnetic field strength
would cavse the contacts to chatter and arc.

To prevent arcing at the end of the cranking period, a
smaller holding coil is wound in parallel with the drive
coil and is connected permanently between the starter
terminal and ground. The holding ooil exerts sufficient
magnetic =trength to compensate for the momentary
magnetic decrease in the drive enil. Together with the
drive coil and supplemental to it, therefore, the holding
coil holds the shoe and lever assembly in full engage-
ment (and consequently the contacts remain closed) until
the engine iz running and the starter ecircuit is open.
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STARTING SYSTEM DIAGNOSIS AND TESTING
Cronking Voltage Test

Before proceeding with the Cranking Voltage Test of
the starting motor, the battery, cables, and starter relay
should be tested. See “Battery Thagnosis and Testing”
in this section of the manual, The Cranking Vollage Tesl
serves as a quick over-all check of the sfarting motor
gystem and if the lesl is salislaclory, 1L is an indieation
that no major trouble exists in the starting motor system.
The test must be made with the engine at normal oper-
ating temperature, Sce figure 104-29 for test connections.

1. Connect a "jumper” wire from the coil “"DIST." ter-
minal to ground.
2. Turn the wvoltmeter 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 voltmeter
lead to the starting motor through bolt.
4. Crank the engine for 15 scconds.
A. The starting motor should crank the engine at a
normal rate of speed {approximately 230 rpm) with
a voltmeter reading of 9.5 volts or more. If the crank-
ing voltage is found to be less than 9.5 volts, then
further tests must be made of the starting motor to
determine the =ource of trouble,
6. Remove the “jumper” wire from the eoill “DIST.”
terminal to ground.

gine), Il the current during the following test exceeds

150 amperes, the starting motor should be removed and

repaired. See figure 10A-30 for fest connections. The en-

gine must be al operating temperature for the Starling

Motor Cranking Test which follows :

1. Turn the Batterv-Starter Tester control knob to the
“OFF" position.

2 Bet the voltmeter selector switch to the 16 VOLTES”
position.

3. Connect the positive voltmeter and ammeter leads

to the positive hattery post and the negative volt-
meter and ammeter leads to the negative battery
post,
CAUTION: Connecting a “standard” ammeler aoross
the battery terminals would short ecircuit the battery
and damage the meter. Use a test instrument such as
that shown in figure 10A-30 with built-in series re-
sistance, when making this fest. Be sure to connect
velimeter leads directly to the ballery terminals and
not to the heavy ammeler lest clips.

4. Connect a “jumper” wire from the coil “DIST.” ter-

minal to ground.

Crank the engine for 15 seconds; note the exact read-

ing on the voltmeter scale.

6. Turn the ignition key to the “OFF" position. Turn
the control knob of the Batterv-Starter Tester clock-
wise unlil the vollmeter reads exactly the same as
with the starter motor cranking the engine.

bt | §

7. Head the test 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. 10A-29—Connections for Starting Moter Cranking
Voltoge Test—(&0C-768B)

Starting Motor Cranking Test
{Amperage Drow)

The Starting Motor Cranking Tesl with a cranking
load is made to determine the current drawn by the
starting motor under a normal cranking load (free en-

202

Fig. 10A-30—Connections for Starting Motor Cranking
Test—{60C-T689)
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Starting Motor No Lood Test — Bench Test Only

The NO LOAD test will indicate the condition of the
starting motor by comparison of test ammeter readings
against specified no load operaling current. See figure
10A-31.

Fig. 10A-31—Connections for Starting Motor No-Load
Test—($0C-7690)

1. Turn the Battery-Starter Test control knob to the
“OFF" position.

2, Set the voltmeter selector switch to the *16 VOLTS"
position.

3. Connect the ammeter positive lead to the positive
battery terminal and the ammeter negative lead (o
the starter terminal. Connect a lead from the battery
negative terminal to the starter ground.

4, The starter will run at no-load, and the current draw
indicated on the ammeter should be 70 amperes
maximum at 12 Volts.

Removal and Installation of Starting Motor

1. DMsconnect the negative (ground) cahle from the
battery.

2, Remove the slarter eable from the starter motor ter-
minal.

3. Unscrew threc capscrews securing the starter drive
end plate to the flywheel housing. Remove the starter
and the rubber dust ring.

4. To install the starler, position the rubber dust ring
on the fiywheel housing, position the starter assembly
to the fiywheel housing, and start the retaining
SCTEWS.

On a car with an aulomatic transmission, the trans-

mission dipstick tube bracket is mounted under the
starter side mounting holt.

H. SBnug all retaining bolts, then torgue them to 12-15
Ibs. ft., tightening the middle balt first.

STARTING MOTOR REPAIR

In many cases it will not be necessary to completely
disassemble the starter to accomplish repair or replace-
ment of certain parts

Before disassembling the starting motor, remove the
starting motor cover band by loosening the cover band
screw sulficiently to allow the band to =lide off the end of
the starter frame and remove the starter drive actuating
lever cover. Examine the brushes to make sure they are
free in their holders. Replace the brushes if they are
defective or worn bevond their useful limit. Check the
tension of each hrush spring with a pull secale. Spring
tension should be 48-566 vunces. Figure 10A-32 illustrates
a dizsassembled view of the starting motor.

BRUSH COVER Ikwnﬁ‘
STARTER DRIVE
ACTUATING LEVER

COVER

ACTUATING LEVER
RETURM SPRING

RETAIMING CLIP

BRUSH END FLATE
ARMATURE
STARTER FRAME
STARTER DRIVE
T

DRIVE GEAR
HOUSING

Fig. 10A-32—5tarting Motor — Disossembled View—(60C-7685)

Disassembly

1. Loosen the brush cover band retaining screw and
remove the brush cover band and the starter drive
actuating lever cover.

2. Remove the through bolls, slarter drive gear hous-
ing, and the silarler drive actuating lever relurn
spring.

J. Remove the pivet pin retaining the starter gear
actuating lever and remove the lever.

4. Disconnect the commutator brushes from the brush
holders. Use a hooked tool to lift the springs. Remaove
the bruzh end plate.

5. Remove the armature.

6. Remove the spring clip retaining the starler drive
gear o the end of the armatore shaft, and remove
the starter drive gear assembly.

7. Remove the upper and lower ground brush o frame
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LFPER
GROUND BRUSH—={3 TERMIMAL
STARTER DRIVE RLBEH
ACTUATING COIL
HOLDING
colL
TERMINAL
LOWER :
FIELD COIL
GROUND BRUSH BRUSHES

Fig. 104-33—Field Coil Assembly—{60C-7691)

serews. Hemove the lower brush., Refer o figure
10A-33.

H. Separate the holding coil terminal from the upper
ground brush terminal. Refer to fipures 10A-33 and
10A-35.

Cleaning and Inspection

Wipe the field coils, armature, and armature shaft
with a clean cloth. Wash all other paris in solvent and
drv the parts.

END PLATES AND ARMATURE

1. Examine the bushings in the brush end plate and
the drive gear housing. If they arc scored or worn
excessively, replace the assembly.

2. Check the brush holders for hroken springs and the
insulated brush holders for shorts (o ground. Replace
A% TICCOSSATY.

3. Check the brush spring tension. It should be 48-536
ounces. Heplace the springs if the tension is nof
within limits,

4. Check the brushes for wear. Replace the brushes
when they are worn to 5/16 inch in length. Follow
the steps listed under “Brush Replacement” in this
section,

5. Test the armature for open windings and short cir-
cuit to armature shaft. Follow steps listed under
“Repairing Generator'” in this section.

6. Tf the commutalor is burned or has a rough surface,
or i8 more than 0.002 inch out of round. turn it down
in a lathe or with a turning tool. Polish the commu-
tator with #00 or &M sandpsper o remove any
burrs left hy the turning operation.

CAUTION: Do not use emery cloth. Remove only

204

enough commutator surface to clean up roughness
or scoring. Do not remoce more thon 3764 inch maxi-
mumt fram the diameter of the commutator. Replace
the armature i the bearing surfaces wre badly scored
ar if the shaft is bent or damaged.

Check the starter drive for free operation on the
armature shaft.

=1

FIELD COIL ASSEMBLY

1. Inspect the field coill assembly solder connections
and insulation,

2, Tesi the field coils for a short circuit to the starter
motor frame. Block the drive coil contact assembly,
on top of the starter, open with a piece of wood or
heavy cardboard to prevenl grounding of the field
circuit. Connect a lest lamp and batterv in series
and touch one test prod to the starting motor ter-
minal screw, and the other prod lo the starting
modor 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.

d. Test the holding coil for continuity by placing one
test prod on the holding coil tenminal and the other
prod at the drive coil terminzl. Lighting of the test
lamp will indicate continuity of the coil. If the test
lamp does not light, an open circuit 15 indicated.

Field Coil Assembly — Remeval and Installation

1. Insert the starter frame and pole screw remover tool
10044 in a vise; remove the three pole screws secur-
ing the field coils to the starter frame. See figure
10A-34.

CAUTION: Tighten the vise only sufficiently to hold

OOL 10044
|

|

Fig. 10A-34—Removing Pole Screws — Storter—(60C-7692)
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10.

11.

12,

13.

14.

15.

16.

the tool in the head of the screw while remouving.
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

205
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from the emd of lhe armature shaft and remove the
starter drive,

6. Apply a film of grease (light grade svathetic sili-

cone ) to the armature bearing surfaces and spiral

teeth.

Slide the drive assembly onto the armature and

install a mew retaining clip.

3. Install the armature and the movable pole together,
Make sure thal the lever forks engape the ears of
the drive assembly plate,

9. Install and lubricate the lever pivot pin. It iz re-

tained by the cover,

Place the steel washer on the armature shaflt drive

end, and the leather washer on the commutator end.

Pull the brushes out through the access opening

nearcst their assembled locations.

12, Position the brush end plate and through bolts in

the frame.

FPlace the brush end plate locating dowel in the

gtarter frame,

Tosition 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 bhetween the brush plate and the frame,

15, Inslall the brushes in the brush holders. Be sure to
center the brush springs on the brushes,

15. Position the drive gear actuating lever cover on the
starter and install the brush cover band. Tighten
the band relaining screw.

17. Check the starter no-load amperage draw,

Commutator Turning

Check the commulator runout with snitable equipment.
If the surface of the commutator is rough or more than
0,002 mnch out-of-round, turn it down in a lathe or with
a turning tool.

Polish the commutator with #00 or #0000 sandpaper
to remove all bures left by the turning operation.

Be sure that no copper particles remain on the insula-
tion between the segments, It is not necessary to undercut
the mica on the starter motor commutator.

Brush Replacement

Replace the starter brushes when they are worn to 5/18
inch in length. Always install a complete set of new
brushes,

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.

4. Hemove the drive gear housing, and the actuating
lever return spring.

4. Hemove the starter drive actuating lever pivot retain-
ing pin and remove the lever.

4. Ddscommect the brushes from the brush holders,
Use a hooked lool to lift the springs. Remove the
bruzh end plate. Remove the armature,

6, Cut the upper ground brush wire at the terminal
block as shown in figure 10A-35.

206

UPFER GROUND
BRUSH WIRE

UFPER GROUMND
BRUSH TERMINAL SCREW

HOLDING

Fig. 10A-35—Upper Ground Brush Wire Terminal—={&0C-7693)

T
i

=

14,

Remove the upper and lower ground brush terminal
screws and remove the lower brush, Refer to figure
10A-33.

Cut the two field coil brush wires at the welded
field coil junction as shown in figures 10A-33 and
T0A-36,

Bend the field coil junction slightly inward for work-
ing clearance.

To install the field coil brushes, place a =ervice clip
on the uninsulated part of the new brush wires
Straddle the copper strap field coil junction with

FIELD COIL BRUSH WIRES

Fig. 10A-36—Field Ceil Brush Wire Terminal—(80C-7694)
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LOWER GROUND BRUSH TERMINAL SCREW)

SERVICE CLIP

IELD COI

L BRUSH WIRES

Fig. 10A-37—Field Coil Brush Wire Installation—(60C-7495)

the clip and close the clip with pliers. See Ngure
10A-37,

11. Solder the clip and brush wires to the field coil
junction

12, Install the lower ground brush and relain wilh one
HUTEW,

13, I'o install the upper groond brush, place the brush
terminal screw in the frame. Place the unthreaded
new brush terminal and the holding coil lerminal on
the screw. Install the ground contact wire terminal
lu the screw and tighten securely. See figure 10A-38

14. Using =00 or #000 sandpaper, clean the commulator

UNTHREADED BRUSH TERMINAL
HOLDING COIL TERMINAL

Fig. 10A-18—=Uppar Ground Brush Installation—(60C-7696)

15. Apply a film of grease (light grade synthetic =ili-
cone) to the armature bearing surfaces and to the
spiral teeth

16. Imstall the armature and the movable pole togelher.
Make sure that the lever forks engage the ears of the
drive assembly plate

17. Install and lubricate the
retained by the cover

18, Place the steel washer von lhe armalure shaft drive
end and the leather washer on the commutator end.

1. Pull the brushes out through the access opening
nearcst their assembled location,

2. Tosition the brush end plate and through bolts in
the frame.

21. Place the brush end plate locating dowel in the
starter frame.

29 Position the starter drive actuating lever relumn
spring and the drive gear housing to the frame and
install the through bolts. Do not pinch the brush
leads betwen the brush plate and the frame.

23. TInstall the brushes in the brugh holders. Be sure to
center the brush springs on the brushes,

24. Position the drive gear actuating lever cover on the
slarter and install the brush cover band. Tighten the
band. Tighten the band retaining screw.

25, Check the starter no-load amperage draw,

lever pivol pine It 1

TROUBLE SHOOTING GUIDE — STARTING MOTOR
Starter Will not Crank the Engine

1. Low batterv,

2. Defective starler relay.

3. Defective wire from ignition switch to relay.
4 Defective ignition switch

i. High resistance in starter or hattery cables.
6. Defective starter

Starter Cranks Engine Very Slowly

1. Low battery.

High resistance in starler or battery cables.
Defective starter.

Tight engine.

B

Starter Spins But Does Not Engage Drive

l. Starter drive or actuating lever mechanism worn or
broken.

IGNITION SYSTEM

The ignition system consists of the distributor assem-
bly; ignition coil; an ignition resistor wire assembly;
spark plugs and wiring necessary to connect the com-
ponents. See wiring diagram figure 10A-39. The purpose
of the ignition syslem is lo have available, al the proper
spark plug, enough voltage to cause a spark to jump
the spark plug gap for ignition of the fuel-air mixiure
in the cylinder Two basic circuits, the primary (low
voltage ) circuit and the secondary (high vollage ) circuit,
are contained in Lhe ignition syatem,

207
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IGNITION SWITCH

.||_.j

&\  BATTERY B
0 @‘. =] IGNITION
‘ TERMINAL
R- i
Y GiGNITION = OF STARTER
l RESISTOR = | RELAY
WIRE-PINK <

oS |

STARTER RELAY

IGNITION COlL
DISTRIBUTOR TERMINAL

DISTRIBUTOR

Fig. 10A-39—Ignition 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 10A-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 to the distributor passes
through a spark control valve located in the vacuum
passage from the throttle bore. Under normal road load
conditions, the spark valve is held open against the
pressure of a calibrated spring by a combination of
atmospheric pressure outside of the spark valve dia-
phragm and manifold vacuum from within. When accel-
erating, manifold vacuum momentarily drops below a
predetermined point and the calibrated spring closes
the spark valve shutting off manifold vacuum to the dis-
tributor preventing excessive 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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Fig. 10A-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 to distinguish the positive (battery)
terminal and negative (distributor) terminals. When
it is necessary to disconnect primary ignition wires
from the coil terminals for removal or service of ignition
or engine components, care should be exercised in con-
necting the wires to the correct coil terminals. 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 10A-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 1ignition 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 sufhi-
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 not 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:
Cracks and chips on the insulator inside and outside.
Blow-by marks on the outside of the insulator.
Excessive electrode erosion.
Blistering and erosion of the insulator tip.
. 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

Gk Lo
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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. See preceding
section.

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.

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 10A-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.

o

Testing Spark Plugs

1. Install spark plugs in tester and attach high tension
lead to the plug. See figure 10A-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. 10A-41—File Ends of Electrodes Flat—(BM-T7626)

3. With spark plug still in tester and air pressure ap-
plied, test for compression leakage by placing a few
drops of engine vil on the terminal end of plug and
on the insulator where it joins shell. If any leakage
iz present it will be indicated by air hubbling
through the oil. If test indicates leakage replace the
spark plug as it may overheat and cause pre-ignition.
If test results are zatisfactory, clean the spark plug
porcelain before installing.,

Installing Spark Plugs
Defore installing a mew plug or one that has been

Fig. 10A-42—Testing Spork Plugs—(LMOM-1474)

cleaned, alwavs be sure gap has been set to specifications.

1. Check threads in eyvlinder head. It should be possible
to seat a new plug by hand. If threads require clean-
ing, apply a few drops of penetrating oil or kerosene
on threads., Oblain an old plug of lhe same size,
inspect plug threads to make sure they are in good
condition and screw this used plug into the cvlinder
head as far as it will go. Work plug in and out till
it can be seated by hand.

2. Check fapered seat surface on both cylinder head
and spark plug shell, Seal must be clean and (ree
from dirt to assure proper seating of spark plug.
(zaskets are not used with the 18 millimeter spark
plug,

3. Imstall spark plugs by hand to make sure plugs scat
properly.

4. Mighten each plug 15-20 lhs. ft.

DISTRIBUTOR CAP AND SPARK PLUG WIRES

In addition to itz function of directing the secondary
voltage to the spark plugs, the distributor cap provides
atmospheric venting to the distributor through six equally
spaced breather ports in the cap assemhbly, which,
through natural ventilation prevent vapor and condensa-
tion formations inside the distributor.

The terminals inside the distributor 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 lerminal on each spark plug wire has
a protective neoprene boot. When the wire i connected
to the spark plug, the boot provides a snug fitting insula-
tor which resists spark plug misfiring by prolecling the
plug and terminal against short circuits through damp-
nezs, dirt or grease.

IGNITION S5YSTEM TESTING

There are two approaches o ignition lesting and serv-
iee, the preventive maintenance diagnosis requiring the
more elaborate type of eguipment, and the guick check
designed for corrcctive tvpe work where a specific com
plaint iz to be eliminated. The quick check, or tune up
tests can be performed with diagnosis tvpe equipment or
a less elaborate type of equipment designed for the
purpose,

When disgnosing ignition lroubles it should be remem-
bered that the condition of the battery, battery cables,
starter relay, starter motor, generator, and generator
regulator could affect the operation of the ignition system.
Ihifficult starting often attributed to faulty ignition can
many times be traced to excessive voltage drop due lo 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 starting, while a gen-
erator regulator that permits too high a charging voltage
will cause burning of the hreaker points. Therefore, any
investigation of the ignition svetem rhould begin with the
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previously mentioned items, with the required corrections
being made as their need is discovered,

It is recommended that all tests of the ignition svstem
be made with the aid of precision test cquipment of
reputable manufacture. Several types are available, but
only two will be used for purposes of illustration. How-
ever, il equipment of annther type is used the procedures
of the equipment manufactiurer should be followed, bul
ignition system calibration and adjustments should be
to Comet specifications, Many of the procedures for the
use of the two testers ( Motor tester and Tune-up tester)
ire similar 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
correctly calibrated. The calibration instruction of the
equipment manufacturer should be careflully followed
before any lesls are made

Ignition Timing Test

The distributor, il properily adjusted, automatically
provides the correct spark advance for besl performance
and economy al any given engine speed or load when
properly timed to the engine.

The ignition timing test will indicate the timing of the
spark in relation to No, 1 piston position only at idle.
Ignition timing at speeds above idle can besl be accu-
rately tested and adjusted by removing the distributor
from engine and testing in a distributor tester.

1. Disconnect vacuum line from the distributor dia-
phragm assemhly
Remove No. 1 spark plug wire and install adaptor
on spark plug and reconnect spark plug wire on
adaptor.

[

=1

Connect secondary (blue! lead of Power Timing
Light to adaptor. Connect red primary lead to posi-
tive terminal of battery. Connect black primary lead
to negative terminal of battery. See figure 10A-43
Be sure liming light iz designed to operale on 12
volts before making any connections

The timing pointer has four timing marks ranging
from top dead center (T.IDLC.) to 10° before top
center (B.T.TLC. ). The marks are T.IDLC. (top dead
center) and 2°, 67, 10°, (before top dead center:.
The crankshaft pulley has a timing notch. See figure
10A-44. Clean the dirt from the timing marks and
notch. If necessary chalk the timing marks and notch
to improve legibility

Start engine and operale at normal idle speed | trans-
mission in neulrul). Use timing light to observe
posilion of crankshaft pulley notch on timing mark.

If the indicated ignition timing 15 nol within specifi-
cations, as listed at the end of this section, perform
step 2 through slep 5 of “Ignition Timing Adjust-
ment.”

If spark timing is correct, reconnect vacuum line to
the vacuum diaphragm,

Check the distributor to determine if the advance
mechanizm is aperaling. To do this, hold the timing
light 20 that the timing marks and the nolch can be
seeon, and accelerate the engine. The timing notch
should move along and beyond the pointer. If no
advance 13 evident, one of the following is the prob-
able cau=ze; no vacuum available at the distribotor
or the vacuum advance diaphragm is leaking or it s
disconnecled from the breaker plate, or the breaker
plate is binding in the housing or on the bushing.

Fig. 10A-43—|gnition Timing—(60C-7702)
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Fig. 10A-44—Timing Marks—(&60C-7703)
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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 affocts the
spark timing; it is therefore important that the distributor
be in good mechanical condition before making this
adjustment.

1. Perform steps 1 thru 5 listed under “IGNITION
TIMING TEST.”

2, Loosen distributor clamp screw and rotate distrib-
utor housing so that timing mark and notch are in
alignment according to specifications. | Refer (o figure
10A-53 ). Move the distributor housing clockwise to
retard timing and ecounterclockwise to  advance
timing.

3. Tighten distributor clamp screw after timing has
been properly set.

4, Hecheck timing adjustment with Power Timing

Light.
5 Conneci vacuum line to distributor vacuum dia-
phragm.

Distributor Resistance Test (On Car)

This test is made to determine if excessive resislance
exists in the distributor primary (low voltage) eircuit,
For purposes of this test, the distributor primary cireuit
includes the small wire from the coil to the distributor,
the distributor primary terminal screw and wire, (he
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. Calibmte Tach-Dwell Unit and leave test seleclor

switch in the CALIBRATE position.

2, Connect test leads as shown in figure 10A-45, black
lead to a good engine ground and red lead to DIST.
terminal of coil.

Remove high tension lead from enil.
Turn ignition switch ON.
Disconnect starter swilch lead (red wire with blue
connector) from starler relay and connect one lead
of an anxiliary starter cable to siarter switch ter-
minal, other lead to hattery terminal of starter relay.
Momentarily “bump"” engine a fraction of a revolu-
tion at a time until highest reading is obtained on
Dwell Meter. Wilh breaker pointz closed, pointer
should be in BLACK BAND at right end of scale.
6. If pointer is in black band, distributor resistance is
satisfactory. Readjust dwell regulator until pointer
iz again on SET LINES and proceed with dwell
tesis,
If pointer is outside (to left) of the black band,
resistance iz pxcesgive and can be found by procesd-
ing as follows:
a. Move red lead to distributor primary terminal.
If pomnter moves to black band, replace wire from
coil to distributor,

oo
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Fig. T0A-45—Distributer Resistance Test—(60C.7704)

b. If pointer is not in black band, move red lead to
distributor housing, lf pointer moves to black
band examine distributor primary and ground
wires for loose connections, bruken strands and
chafing. Check breaker points for pitting, bum-
ing, improper alignment, and oil on the contact
surfaces.

¢, If the pointer does nol move inio the black band
when the red lead is connected to the distributor
housing, remove the distributor and clean the
area, where it contacts the cyvlinder block, 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 (gap) and that the dwell
angle falls within the specified range to assure maximum
coil efficiency.

The Tach-Dwell Unit must be properly calibrated and
distributor resistance test made before making the dwell
test.

1. With the test leads connected as shown in figure
10A-45, black lead to a good engine ground and red
lead to DIST, terminal of coil, turn selector switch
to the 6 LOBE position.

2. Start engine and operate al 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 sccondary circuils. However, high resistance
in the circuits and its cause can be found with simple
elecirical tests to be illustrated later in this section of
manual.
1. Calibrate Tach-Dwell unit and make distributor re-
sistance and dwell lests.
2, Note dwell reading at idle, slowly increase engine
gpeed to 2,000 rpm.

3. Note echange in dwell as rpm is incredsed, If dwell
changes more than 3° make the sceondary and pri-
mary circuil resistance tests which follow, 1f tests
indicate satisfactory cireuit conditions, remove dis-
tributor and test for mechanical wear in a relinble
distributor lester,

Secondary Resistance and Polarity Test
(Milliampere Current ot Spark Plug)

This lest is made to determine if excessive resistance
is present in the secondary (high voltage! circuit. The
Coil Test Unit or Ignition Test Unit is used to make the
test,

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 SECONLD-
ARY RESISTANCE i Secondary Efficiency or Mil-
liampere ) position. Yero the pointer on meter and
connect the red lead to a good engine ground.

4. Zero tachometer, turmn lobe selector to the 6 LOBE
position. Turn seleclor switch to the 5,000 rpm
position.

5 Conneet Tach Dwell Unit leads, black lead to a good
engine ground and red lead to ignition coil DIST
terminal, See figure 10A-46.

6. Start engine and turmm hot engine idle adjustment

screw  clockwise until Tachometer indicates 1,000
rpm ( L300 for the Tune-Up Tester)

7. With red lead of Coil Test Unil 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 connected to the coil improperly
(reversed).

8, Hepeat test on remaining spark plugs.

8. Turn hot engine idle adjustment screw counterclock-
wige until correct engine rpm is obtained. Momen-
tarilv open throttle slightly and then allow throttle
to cloze. Recheck engine idle rpm and readjust if
NeCESSATY.

10, Stop engine, remove adaplors, reconnect =park plug
wires {o spark plug terminals

TEST CONCLUSIONS

If the reading=s arc all lower than normal, but even,
completely test coil, coil high tension lead and the igni-
tion primary circuit for excessive resistance.

Readings, thatl are lower than normal for one or two
plugs only, usually indicate loose connections or corro-
sion in the distributor cap sockets. Uneven readings at
the plugs can also be caused hy “open’ spark plug wires.

Primary Circuit Resistance Test (Including
Resistor Wire)

This test is made to determine 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 reliable voltmeter is necessary to make
this test.

Flg. 10A-46—Secondary Resistance Test—(860C.7705)
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Fig. 10A-47=Primary Circuil Resistance Test—(460C-7740)
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1. Turn voltmeter selector switch of the Volts Ampere

Tester to the 8 VOLTS position.

Connect lest leads as shown in figure 10A-47. Con-

nect red voltmeter lead lo Positive terminal of bat-

tery and hlack voltmeter lead to battery terminal of
coil.

4. Conneet a “jumper” wire from DIST, terminal of
coil to ground.

4. Tuwrn ignition swilch on. Veltmeter should read not
maore than 7.0 volts or less than 5.5 volis,

B, Turn ignition switch off and on several times. If
reading iz not the same each time switch 1s turned
on, replace ipnition switch.

6. Test all wires In circuit for tightness. Move wires
and watch for any change in meter reading. 1f any
change in the reading occurs while moving o wire,
look for a lovse connection at a wire end, or a fraved
or partially hroken wire.

To insure an accurate test, the entire ignition ecircuit
must be stabilized by operating the engine until it
reaches normal operating temperature.

(=]

TEST CONCLUSIONS

If the reading exceeds the specified voltage, excessive
resistance is indicated. To determine the point of high
resistance, connect the voltmeter leads on each end of
each wire and connection in turn. The ignition resistor
wire assembly should read 5.5 to 6.5 volts while the
reading across any one connection should be zerv. The
reading across any one wire should be proportional to its
length, and allowable voltage drop [or the enlire primary
circuit, of .5 volts, not including the resistor wire.

Ignition Coll Tests

The operation of the ignition coil, described earlier in
this manual, involves the lransformation of battery volt-
age (12 wolis) fo a sufficient high voltage to jump the
rotor gap in the distributor and the spark plug gap while
under compression. The most common coil failures are
ag follows:

1. High resistance due to corrosion at connections or
broken wires.

2. Short circuits or breakdowns of insulation between
the turms of the coil windings.

3. Breakdown of insulation between the windings and
the core or case,

The procedure for (esting a ceil 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 Tesler
procedure to follow.

TESTING COIL WITH MOTOR TESTER

Tn assure accurate tests of the ignition coil it is im-
portanl that the coil tester 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, Secondary continuity.
3. Coil capacity,

COIL HEAT (ON OR OFF THE CAR)

Before testing any coil it must first be brought to nor-
mal operating temperature. T the coil is on a vehicle that
has been operating a sullicient period of time to bring
the eoil to normal operating temperature, it will not be
necessary lo provide additional heat. If, however, the coil
is not up to normal operating temperatore, it will be
necessary to heat the eoil,

1. Disconnecl primary ignition wire at distributor and
remove high tension lead from coil tower.

2. Insert adapter lead in ooil tower and connect Coil
Tester leads as shown in figure 10A-48,

3. Turn master switch on,

Fig. 10A-48—Heating Coil—-(&0C-7706)

4. Turn selector switch of Coil Tester to COIL HEAT
position.

5, Heat coil 8 minutes only.
CAUTION: Do not touch leads while heating a coil.
To avoid shock turn selector switch to SECONDARY
EFFICIENCY ¢ Miilinmpere) position before at-
templing to remave test olips.

SECOMNDARY CONTINUITY (SECOMDARY 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 iz part of the Coil Test Unil,

CALIBRATION OF OHMMETER

Before measuring the resistance of the coil, or other
unit, calibrate the ohmmeter as follows:

1. Turn test selector switch to SECONDARY EFFI-
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CIENCY (Milliamp! position. Adjust to ZERO at
left end of scale with zero corrector. See figure
10A-49,

2 Connect red primary and blue ground lead clips
together us ghown by dashed lines.

3. Tum lest selector switch to DWELL-OHM position
and adjust dwell ohm regulator until pointer falls
on SET LINE al right end of scale.

4. Disconnect the leads. Any resistance up to 100,000
ohms may now be measured by connecling the re-
sisgtance between red primary and blue ground lead.

Fig. 10A-49—Coil Secondary Resistonce Test—(40C-7707)

SECONDARY CONTINUITY TEST

Coil must be at normal operating temperature before
making this test.

1, Calibrate the Ohmmeter.

2, Disconnect distributor primary wire from DIST.
terminal of enil and remove high tension lead from
vwil lower sochel.

3, lnserl adapter lead in coil tower and connect Coil
Tester leads as shown by =olid lines in figure 10A-
49, red ( primary ) lead to DIST, terminal of coil and
blue (ground) lead to adapter lead in coil tower

4. The meter should read less than 10,000 ohms resist-
ance. If the reading is greater than 10000 chms,
coil iy defective and must be replaced.

COIL CAPACITY TEST

This test is made to determine the condition of the
windings of the coil. After completing the coil Second-
ary Continuity {resistance) Test and the coil Capacity
(insulation) Test, the results will indicale whether the
coil is eatisfactory for use in the vehicle.
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COIL CAPACITY TEST PROCEDURE (OMN CAR)

i

Remove primary wire from DIST. terminal of igni-
tion cuil.

Remove high tension lead from coil tower socket.

Connect primary leads (red and black) to BAT,
terminal and DIST terminal of cwil as shown in
figure 10A-50. It is not necessary to observe polarity
when conneeting lest leads to eoil,

Fig. 10A-50—Coil Copacity Tesi—(58L-419)

Turn voltage selector switch to 12 VOLTS position.
Turn vehicle ignition switch on.
Turn master swilch of Motor Tester on.

Turn selector switch to COIL SET position and
adjust coil. Sel Regulator (left hand control) until
meter pointer indicates 7 on coil set hand.

Turn selector swilch to COIL TEST position and
nbserve meter reading. Meler pointer should indi-
cale a steady reading within the GOOD (blue)
coil band. An unsteady reading of 3 divisions within
the good coil band or a reading oulside (to the laft)
of the good coil band indicates the coil to be defec-
tive. If coil tests are unsatisfactory on vehicle, it
should be removed and retested.

COIL CAPACITY TEST PROCEDURE (OFF CAR)

1.

]

Connect primary leads of Coil Tesler ( red and black)
to primary (DIST. and BAT.) terminals of coil
Connect hlue (ground) lead of Coil Test Unit to
body of coil.

Follow test procedure as described in preceding steps
6, 7 and 8, oullined under “Coil Copacity Test
(Om Car).”
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IGNITION COIL AND SECONDARY INSULATION TESTS
[TUNE-UP TESTER)

This is a combined test that is made with the Tune-
Up Tester and takes the place of the coil and secondary
insulation tests made with the Motor Tester. By follow-
ing the procedure carefully, the condenser, eoil, distribu-
tor cap and spark plugs wites can be tested for leakage
i defective insulation),

Both the lgnition Test and Tach-Irwell UInits of the
Tune-Up Tester must be used to make this test. The
ignilion eoil must be at normal eoperating temperature
{warm (o touch) before making the tesi.

1. Check breaker point spacing and adjust if necessary,

2. Zero the meters on both the Ignition Test and Tach-
Diwell units. See “Motor Tester and Tune-Up Tester
Tach-Dwell Unit Calibration.”

4. Connect leads of Tach-Dwell unit as shown in fig-
ure 10A-51. Connect hblack lead to a good engine
ground, red lead (o the ignition coil DIST. terminal.

Fig. 10A-51—Ignition Coil and Secondary
Insulation Tests—[&0C-7708)

4. Connect the leads of the Ignition Test unit as
shown in figure 10A-51. Connect black lead to igni-
tion coil DIST. terminal, red lead to ignitivn coil
BAT. terminal.

A, Start engine and adjust engine speed to 100D rpm
by turning hotl engine idle =crew clockwize.

f. With the selector switch of the lgnition Test unit

in the IGN. TEST posilion, adjust the Ignition

Calibrator so that the pointer reads on the SET

LINE for 6 cylinder.

With shockproof pliers remove No. 1 spark plug

wire from spark plug and hold so that it iz impos-

sible for a spark to jump to any part of the vehicle,

If coil, condenser, rotor, cap and spark plug wire

=1

are good, pointer will move from RED BAND up
into BLUUE BANTD,

8. Reconncet No. 1 spark plug wire to spark plug and
repeat glep 7 on each of the remaining spark plug
wires after each test,

9. Heduce engine speed o 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 if necessary.

10, Bemove all test leads.

TEST CONCLUSIONS

If, 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 is defective and should
be tested with the Motor Tester as previously outlined
in this manual. If a Motor Tester is not available the
offending component can be [ound by substitution of a
new unit for those suspected.

If the pointer slays in the red band when i(he wire
iz removed from one or two plugs bul moves up into
the blue band for the remainder of the cvlinders, a
cracked distributor cap or lesking spark plug wire on
the low reading evlinders is the cause. To isolate the
offending unil, 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 remeoved from
the cap, the pointer moves into the blue hand, the
spark plug wire is defective and should be replaced.
Tf the pointer remains in the red band the distributor
eap is cracked or has a high voliage leak.

Errors in test may be introduced by the following:

1. Coil not at operating temperature.

2. Improper engine speod.
3. Improper Ignilion Test Set Line.
4. Breaker point setting not within apecified limits.

Condenser Tests

The vondenser prevents excessive arcing at the hreaker
points and thus aide in the rapid collapse of the coil
magnetic field. In order to accomplish this, the condenser
must have three important characleristies:

1. Minimum series resistance.
2. Specified capacity.
4. Maximum insulation breakdown resistance,

The following tests will determine the condition of the
condenser.

CALIBRATION OF COMDENSER TESTER (MOTOR TESTER)

. Comnect the condenser tester wire clips together.
‘I"'urn master switch on.

Turn switch of Condenser Tester Unit to MICRO-
OHM position and allow a shorl period of time for
tester to warm up.

4. Turn regulator knob until meter reads on SET
LINE,

AR
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oF,

Leave switch in MICROHM position and proceed
wilth condenser test

MICROHM (SERIES RESISTANCE) TEST

Defore testing the condenser, disconnect the primary dis-
tributor wire at the coil and hlock open the breaker
points with a pleee of fAber placed hetween the rubling
hlock and cam, Do not insert fiber between the breaker
points.

1.

[

After calibrating the Condenser Tesater, leave swilch
in MICROHM position and connect tester leads to
distributor as shown in figure 10A-52. (One wimn
connected to primary terminal of distributor and the
other wire o distributor housing )

Meler pointer should read in BLUE BAR marked
MICROHM at righl end of =cale.

If reading is not in BLUE BAR, move ground tesl
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.
Move condenser “pigtail” lead about, If a deflec-
tion of the needle is observed, the lead is not prop
erly connected within the condenser and condenser
musl be replaced

MICROFARAD (CAPACITY) TEST

1.

L]

Turn Condenser Tester unit switch to MICRO.
FARAD position

The capacily of the condenser in microfarads will
he indicated on the center band of meler. Condenser
capacily must be within limiis of 21 to .25 micro-
farads

MEGOHM (INSULATION) TEST

Turn Condenser Tester unit switch to MEGOHM
position.

The pointer should be in the BLUE BAR marked
MEGOHM (at lefl of scale),

If pointer is out of BLUE BAR to the right, it is
an indication that the condenser insulation is poor
und condenser must be replaced,

Condenser insulation is good i pointer is to the
left of BLUUE BAR.

DISTRIBUTOR REMOVAL AND INSTALLATION

Removal

1.

po

Disconnect the primary wire at the coil. Disconneet
the distributor vacuum line at the distributor. Re-
move the distributor cap.

Scribe a mark on the distribulor 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 used as guides
when installing the distributor in a correctly timed
engine

Fig. 10A-52—Testing Distributor Condenser—(60C-T7709)

4. lHemove the screw, lockwasher and clamp and pull the
distributor cut of the block. | Refor to figure 10A-531.
Do not rotate the crankshaft while the distributor
is removed or it will be necessary to time the engine.

Installation
1. If the crankshaft har not been rotated while the dis-
tributor was removed, position Lthe distributor in the
hlnck with the rofor 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

Fig. 10A-53—Distributor Installation—(40C-7710)
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1f ignition timing is required, rotate the crankshaft
until Na. 1 piston is on T.10.C. after the compression
stroke, Position the distributor in the block with the
rotor at the No, | firing position. Make sure the
oil pump intermediate drive shall is properly seated
in the oil pump. It may be necessary to crank the
engine with the starter afier the disiributor drive
gear is partially engaged in order to engage the
intermediate shafi fully in the oil pump. Install,
but do not tighten, the distributor retaining screw.
Rotate the distributor body clockwise until the
breaker points are just starting to open. Tighten the
retaining screws.

2 Connect the distributor primary wire. Install the
diatributor cap,

3. Start the engine and check the ignition timing with
a timing light. Connect the distributor vacuum line,
and check the advance with the timing light when
the engine is acvelerated.

DISTRIBUTOR TESTS AND ADJUSTMENTS
Visual Inspection of Distributor

Before placing the distributor in a Distributor Tester,
remove any accumulation of grease or dirt [rom the
distribulor housing and breaker plate assembly. Inspeet
ns follows:

1. Check distributor shaft side clearance and end play.

2. Inspect distributor shaft bushing for wear and
smoothness of operation

3. Check breaker plate operation to insure there is no
bind

4. Breaker cam must be smoolh and lightly lubricated

5. Imspect condition of flexible leads.

6., Check breaker contacl points for alignment, pit-
ting, burning, and the rubbing block for wear. Ex-
cessive metal transfer between contact points s
generally caused by a fuully condenser or improp-
erly adjusted voltage limiter.

7. Inspeet vacuumn advance linkage for alignment and
WEPAT,

Shaft and Bushing Wear Test

An excessively worn distributor shaft bushing can
cause erratic and incorrect spark liming as engine spead
is changed. If excessive wear is indicated, both distributor
shaft and bushing musl be replaced.

1. Install distributor in Distributor Tester.

2, Turn Tach-Dwell switch to the 6-LOBE posilion,
and adjust Dwell Regulator until pointer is on set
line.

Cormect red lead to distributor primary treminal,

Turn battery switch to ON position.

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 lop of distributor shaft Be sure ring is down
against top of eam 80 ring contacts shaft on smooth
round area.

o ode T

|

Pull with hook end of Spring Tension Tesler (Tool
12151 ) until scale reads 16 ounces. Keep Spring Ten-
sion Tester at right angle to distributor sghaft, See
figure 10A-64. Observe Dwell Meter while tension
iz being applied to distributor shaft. If dwell angle
changes more than 3 degrees excessive wear 18 indi-
cated.

B. To replace vacuum diaphragm assembly, breaker
plate, distribulor shaft and bushing, see “DIS-
ASSEMELY OF DISTRIBUTOR"” and “ASSEM-
BLY OF DISTRIBUTOR" seclions of this manual.

9. Tf the Preliminary Tests indicate that the distribu-

tor is in good mechanieal eondition, proceed with

the following tests and adjusiments.

-

Fig. 10A-54—Shafl and Bushing Wear Test—(&60C-7711)

Breaker Point Tests
BREAKER POINT SPRING TENSION

Low spring tension will result in “point floaling” 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.

l. Perform steps 1, 2, 4, and 4 of Shaft and Bushing
Wear Test,

2, Raise Tester Turntable and rotate by hand until
breaker points are closed.

3. Turm Tach-Dwell switch to CALIBRATE position.

4. Place hook end of Spring Tension Tester (Tool
12151} over movable breaker arm opposite Lhe con-
tact point and al a right angle to the pivot

f, Tumn battery switch to the ON position.

6. Pull ring of Spring Tension Tester slowly until
dwell meter pointer falls back, indicating the open-
ing of the points. Sec figure 10A-55.

ne



Fig. 10A-55—Breaker Point Spring Tension Testi—{60C-7712)

7. 'I'he Spring Tension Tester will now read the spring
lension 1N OUNCes.

8. 11 gpring tension of the breaker arm i= not within
the Hmita of 17 to 20 ounces, adjust as outlined in
"ADJUSTING BREAKER POINT SPRING
TENSLION."

ADJUSTING BREAKER POINT SPRING TEMNSION

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 &pring retaining nut sufficiently
breaker wrm spring to be moved

3. Move spring in the direction which will give the de-
gired tension. Moving spring toward breaker arm
pivot will decrease the spring tension. Moving spring
away from pivot will increase the gpring tension.
Tighten nut securcly and check spring tension. Re
peat the adjustment until specified spring tension
ig nhtained.

to allow

DISTRIBUTOR RESISTANCE

The Distributor Resistance Test i3 made to detect
excossive resistanee in the distnbutor primary  and
ground wires, comnections, and breaker points. The lesl
i= made with the use of the Dwell Meter of the Distributor
Tesier

l. With hattery switch in the OFF position, tum tester

switch to CALIBRATE pesition, and adjust Dwell
Regulator until pointer of Dwell Meter is on SET
LINE,

2. Raise turntable of distributor tester and rolule by

hand until the breaker pointe are closed,
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3. Turn the battery switch to ON position. Indicating
needle of Dwell Meter must register within the
BLACEK BAR for satisfactory lesl,

4. If reading i= not in black bar it is an indication
of dirty peints, logse connections or resistance within
the distributor circuit.

5. To locate the point of high resisltance (poor con-
tact or loose connections), move the red-tipped test
lead step by step through the connecting points
of the distribulor circuit until meter reads within
the NLACK DALR.

G. After the cause of the excessive resistance has been
eliminated and pointer is within the black bar, re-
adjust Dwell Regulator until pointer is again on
SET LINE. This compensates [or the normal resist-
ance of lhe distributor being tested

ALIGNING AND GAPPING BREAKER ARM CONTACT POINTS

1. Check alignment of the hreaker points with a mag-
nifving glass. This may best be accomplished with
the distributor in the Tester Unit and the controls
adjusied as [ollows:

A, Turn Tach-Dwell switch to the 6-LOBE posi-
lion.

b, Torn 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 Hreaker points must be aligned to make full face
contact.

3. U alignment is necessary, use Tool 12150-D. Use the
slotted end fo bend the fixed contact support to
obtain the correct alignment of points. See figure
10A-56.

Fig. 10A-56—Adjusting Point Alignment—{60C-T713)
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4. With the comtrols of the tester turned OFF, turn the
distributor turntable by hand until the breaker arm
ritbbing block rests on the high point of the cam.

5. Measure the spacing of breaker points with a (eeler
gnuge. Gap should be between 024" to 0267 Do
not use feeler gauge on pitted poinls. See figure
10A-57. Feeler gauge must be free of oil or dirt to
avoid transfer to the clean points.

Fig. 10A.57—Adjusting Point Gop—{&0C-7714)

6. If adjustment is necessary, slightly loosen both
screws on the stalivnary breaker point bracket,

7. With screwdriver end of Tool 12150-D inserted in
the slolted hole, turn the tool slightly to the right or
left to obtain the desired spacing.

8. Tighten brackel relaining screws securely and again
check lhe point spacing. Hepeat steps 6, T and 8
until corrcet spacing is oblained.

BREAKER POINT DWELL TEST

1. Calibrate Dwell Meter and make Distributor He-
sislanve Test. The dwell meter must be recalibrated
to compensale for nermal distributor resistance. Sew
step 6 of the “DISTRIRUTOR RESISTANCE
TEST."”

2. Turn the Tach-Dwell switeh to the 6-LOBE position,

3. Turn Molor-Switch to right-hand position, and ad-
just Speed Control until Tachometer reads 200 rpm.

4, Head Dwell Meter, Dwell angle should he between
a5 to 38 degrees.

BREAKER POINT BOUNCE TEST

1. Slowly increase speed from 200 to 2000 rpm while
observing arrow flashes, If extra flashes are seen at
certain speeds the contact points are bouncing. Check
for rough, worn, or dry cam. Try increasing or de-

creasing breaker poinl spring tension within the
specified range.

If extra flashes are nol seen, reduce speed lo 500
rpm and procesd with next lest.

=

CAM LOBE ACCURACY TEST

Worn cam lobes will cause the affected cylinders to
“fire out of time" and result in a loss of power.

1. Turn graduated Degree Ring until one arrow flash
appears at “(L."”
Check to see if all flashes appear at intervals of
60 degrees plus or minus | degree.
3. Il Nashes appear at uneven intervals 8 worn cam or

bent distributor shaft is indicated.

o

Distributor Advance Tests

To perform an accurate check of distributor spark ad-
vance operation, it is recommended that the following
tests be made, using a reliable stroboscope-lype distrib-
utor {ester.

VACUUM DIAPHRAGM LEAK TEST

The ohjective of this test is lo detect leakage of the
vacuum advance diaphragm and housing assembly. The
test should be made with the diaphragm housing attached
o the distributor.

1. Install vacuum adapter fitting in diaphragm housing.

2, Turn distributor tester vacuom pump on. Place
thumb over end of vacuum pump hose and adjust
regulator control knob until vacuum gauge reads
25 inches with hose closed ofl.

J. Altach vacuum pump hose to adapter installed in
diaphragm housing. Vacuum gauge should hold on
maximum vacuum obtainable if no leaks exist.

4, Observe bLreaker plate action while performing leak
test to check rvesponse of breaker plate to vacuum
advance. The breaker plate should instantly responed
to pull of diaphragm, rotating freely without any
bind or drag.

5. If leakage is indicated by test, check all connee-
tions. Il leakage pemists, replace diaphragm housing
assembly.

YACUUM ADYAMNCE TEST

1. Inmstall vacuum adapter fitting in diaphragm housing,
and attach distributor tester vacuum pump hose (o
fitting.

Turn Tach-Dwell switch to 6-LOBE position.

Turn batlery switch ON.

Turn motor switch to RICHT-HAND rotation. Ad-
just tester speed control to operate distributor at 200
rpm (distributor rpm).

5. Align “0" of tester degree ring with one of the
arrow flazhes.

Turn distributor lester vacuum pump on. Check the
operation of the vacuum advance at the lowest and
highest vacuum and rpm settings. See the specifica-
tions at the end of this section.

= 310

o
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If the spark advance is not within the limit under low
vacuum, the primary spring adjustment is at fault. If the
spark advance is not within the limils under high
vacuum, the secondary spring adjusiment is at fault,

Release the tension on the retard springs by turning
the adjusting posts as requircd using Tool 12150-T2, See
figure T0A-58. Adjust the primary spring (farthest from
the vacuum chamber) first, for the low vacuum settings,
and the secondary spring last, for the high vacuum set-
tings. As a final check, check the advance throughout
enlire range,

SECOMDARY SPRING
CONTROLS HIGH
VACUUM ADYAMNCE

PRIMARY SPRIMNG
CONTROLS LOW
VACUUM ADVAMNCE

ADJUSTING POSTS

Fig. 10A-58—Vacvum Advance Adjustments—(60C-7715)

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. I[ the advance characteristics still cannot he
brought within specifications, check to make sure the
proper diaphragm assembly iz installed.

DISTRIBUTOR OVERHAUL

A disassembled view of the distributor is shown in
figure 10A-59.

Disassembly

1. Install the distributor in a visc or distributor tester,
2. BRemove the rotor and retainer.

4. Remove the vacuum advance rod retainer. Push the
rod out of the plate., Hemove the vacuum unit from
the distributor.

Disconnect the primary and condenser wires from
the breaker point terminal.

Remove the condenser.

Remove the breaker point assembly.

Release the tension on lhe return springs and dis-
connect the springs. Do notl sireich the springs as

=

= o

221

BREAKER PLATELN\ @/ . /
\ o & DIAPHRAGM
5 &“rﬁlﬁ ASSEMBLY
“Rwry =
f.am '_'.':_‘-F:r."_-"lll
‘“-a._._._Er'-E:j

COMNDEMSER

Jys—-RETAINING CLIF
-

DISTEIBUTOR SHAFT

BREAKER FOINT
ASSEMBLY

GROUND WIRE

LOCK RING \

“DISTRIBUTOR
b, HOUSING

PRIMARY

WIRE———

O-RING

/& SEAL
DISTRIBUTOR GEAR F—rpin

Lk

11.

12,

13.
14.

Fig. 10A-.5%9—Distributer Disassembled—(60C-771&)

distortion may resull, maeking it impossible to obtain
an adjustment. If the springs are distorted, discard
them.

Bemove the distributor from the vize. Remove the
distributor cap clamps. If a solid-tyvpe drive gear pin
iz used, file the peened end from the pin. Drive out
the pin with a punch (figure 10A-60}.

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.

Press the gear off the shaft using Tool 12390-C-1
ifigure 10A-61). Slide the distributor shaft cut of
the body.

Position the distributar in a vize or distributor tester.

Remove the lock ring attaching the breaker plate to
the bushing | figure 10A-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.

Remove the ground wire.

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 12380-12, drive out the
bushing (figure 10A-63), (Remove center screw from
Tool 12390-ID.)
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TQOL 12131-C OR E
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F/al-

Fig. 10A-60—Gear Pin Removal—{&60C-7717)

Cleaning and Inspection

Soak all paris of the distributer assembly [ except con-
denser, breaker point assembly, diaphragm assembly, and
electrical wiring) in & mild cleaning solvent ur 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,
serub the parts with a soft bristle brush. Do not use a wire
hrush, file, or other abrasive object, Dry the purls with
compressed air,

Examine the bushing surfaces of the distributor shaft

F PRESS Ham

TOOL
12390-C

Fig. 10A-41=Gear Removal—(60C-T7718)

Fig. 10A-621—Leck Ring Removal—[80C.7719)

and examine the bushing for wear. The minimum allow-
able shaft diameter at the bushing is (L4675 inch. The
maximum allowable inside diameter of the bushing is
0.465%0 inch. Replace wormn parts,

Inspect the cam lobes for scoring and signs of wear
If any lobe is scored or worn, replace the shaft,

Inspect the breaker plale assembly for signs of dis-
torlion or other defecta, Replaee it if il is defective,

The breaker point assembly and condenser should be
repliced whenever the distributor is overhaunled

Inspect all electrical wiring for fraying, breaks, eic.,
and replace any that are not in good condition,

L
N

TOOL 123%90-D

1001 12132-H1 & H2

Fig. 10A-63—Bushing Removal—{&60C-7720)
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TOOL 12132 A i

ADAPTEE\

BUSHIMG

£

GROUND WIRE
adiiad

Fig. 10A-64—Bushing Installation—{60C-7721)

Check the distributor base for eracks 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 condenscr
on a test set. Replace it if il does not meet specifications.

Assembly

1. 1l the bushing and position it in the body with the
lock ring end up. Install the bushing using Tool
12132-A and adapters (figure 104-64 ). Turn the tool

Fig. 10A-66—Primary and Greund Wire Installation—(60C-7723)

until the adapter botioms firmly against the distrib-
utor body.

2. Burnish the bushing to the proper size
10A-65).

3. Pass the primary wire assembly through the open-
ing in the distributor, working from the inside to the
vutside of the distributor housing. Pull the wire
through the opening until the locating stop is flush
with the inside of the distributor (figure 10A-B8).
Install the ground wirve.

4. TPosition the breaker plate in the body, Install the
lock ring to secure the plate (figure 10A-67).

[ figure

TO0L 12132

Fig. 10A-65—Burnishing Bushing—(&0C-7722)

224

Fig. 10A-67—Lock Ring Installation—{&0C-7724)
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GROUND WIRE GAUGE
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12390.0

PRIMARY SPRING SecONDARY SPRING

10,

11.

13,

Fig. 10A-68—Breaker Plate Installation—{&60C.-7715)

The breaker plate is shown installed in figure 10A-88,
Position a new breaker point assembly on the
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 adjustment slol. Install the other
screw and lockwasher at the opposite end of the
assembly.

Install & new condenser, Place the condenser lead,
primary lead, lockwasher, and nut on the primary
terminal.

Install the two return springs on the adjustment and
breaker plate post. Make certain that the secondary
spring is installed adjacent to the vacuum chamber.

Install the vacuum unit on the distributor body.

Insert the tip of the vacuum rod Lhrough the breaker
plate. Attach the rod with the retainer.

Slide the shaft into the body, using care not to dam-
agr the rubbing block on the breaker points. The
shaft and gear arc replaced as an assembly. One
part should not be replaced without replacing the
other.

Press the gear on the shaft (figure 10A-89) until an
end clearance of 028 inch is obtained between the
gear enllar and the distributor body, If a new shaft is
being installed, drill the shaft with a L4-inch drill,
using the pin hole in the gear shoulder as a gnide,

Install the pin through the gear and shaft (figure
10A-60). Peen the pin il the solid-type pin is used.
Install the distributor cap clamps. Lubricate the cam
with high temperature, non-fiher grease,

SRR e L
TIGHTEMN SCREW
JUST ENOUGH TO
. TAKE UP ALL
=END PLAY OF SHAFT
L} IN HOUSING

-

Fig. 10A-69—Gear Installation—{60C-7724)

14 Make the following checks and adjustments as de-
seribed previously in this section,
Breaker point spring lension.
Align the breaker points and adjost the gap.
Vacuum advance.

Check the breaker point dwell and resistance.

SPECIFICATIONS
Generator
nnmuﬁ“{t"’_;‘_’g#'-

Voltage 15
Amperes 25 J0
Cut-In Speed | Generator rpm) 1400 | 1300
Rated Qutput Speed (Generator rpm)| 2450 | 2525
Brushes |

Number Used 2

Original Length 86 in

Brush Spring Tension 32-40 ox.

Wear Limit L2 in. i
Pulley K

Pitch Diameter 270 in.

Number of Sheaves 1

Ratio 2:1

Belt Widith 34 in.
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Generator Regulator

Starter and Drive

Cranking @ Normal Engine

sTANDARD|OFTIONAL Operating Temperature
®RP.0) Amperes Draw 150 maximum
Amperes 25 30 Voltage Draw 9.5 minimum
Cutout Relay Cranking No Load Test On Bench
Volts to Close 12.4-13.2 Free Run @ 12 Volts
Maximum Amperes 70
Reverse Current to Open — Amps. 3-7 Type Drive Positive
Voltage Limiter Regulation @ 75° F. Engagement
Volts 14.6-154 Brushes—Number Used 4
Original Length .46 - 48 in.
Current Limiter Regulation — Amps. | 23 - 27| 28 - 32 rl%’ma n.g m
Spring Tension 48 - 56 oz.
Wear Limit 5/16 in.
VOLTAGE REGULATION SETTING N‘;’.’b.er of Teeth 9
VERSUS AMBIENT AIR TEMPERATURE mnion
Ring Gear 132
Ambient ; .
Temperatue Voltage Regulation Setting (Volts) Ratio 147:1
°F.
Ignition System
25 15.1-159 .
Spark Plugs—Type Champion F-14-Y
35 15.0-15.8 Size 18 mm
45 14.9-15.7 Gap .032 - .036 in.
Torque 15 - 20 lbs. ft.
55 14.8-15.6 Coil
65 147 - 155 Amperes Draw at Engine Idle 2.5
Amperes Draw, Engine
75 14.6-154 Stopped 45
85 14.5-15.3 Ignitiqn Resistor Wire
Resistance @ 75° F. 1.3- 1.4 ohms
95 14.3-151 Initial Timing
105 142150 Standard Transmission Normal 2° B.T.D.C.
) ) 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 Flr.mg Order 1-5-3-6-2-1'1
Contact Point Spacing .024 - 026 in.
sTaNpaRD  OFTIONAL Dwell @ Idle 35° - 38°
Vol 12 Breaker Arm Spring Tension 17 - 20 oz.
oltage Shaft End Play
Rating — Ampere Hour 40 55 (Removed from Engine) .022 -.030
Shaft Diameter
Plates 54 (at Bushing) — O.D. 0.4675 - 0.4680 in.
Specific Gravity — Full Charge 1.270 - 1.290 Shaft Bushing — LD. 0.4680 - 0.4695 in.
Condenser Capacity —
Terminal Grounded Negative Microfarads 21-.95
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Vacuum Advance Characteristics —

Standard Transmission

SPECIAL TOOLS

Set test stand to 0° at 300 rpm
and 0 inches of mercury (Hg.)

TOOL NUMBER

DESCRIPTION

10044

Pole Screw Remover

10505 — C2or I

Bending Tool—Generator Reg-
ulator Adjusting

Distributor Advance Vacuum

(rpm) (Degrees) (Inches of Mercury)
400 0 .33

600 5 to 1, .78

800 314 to 4% 1.30

1400 10 to 1114 3.45

1800 12145 to 133/ 5.00
2000 123/, to 14 5.35

Maximum Advance Limit:

153/ Degrees.

Vacuum Advance Characteristics —
Automatic Transmission

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

Set test stand to 0° at 600 rpm
and .48 inches of mercury (Hg.)

12132 — H1 and H2

Remover—Distributor Shaft
Bushing

Distributor Advance Vacuum
(rpm) (Degrees) (Inches of Mercury)
700 0 .65
1000 1Y, to 21, 1.27
1600 4%/ to 5%, 2.93
2000 534 to 7 3.94

12150-D Wrench——Distributor Adjusting

12151 Scale-—Distributor Point
Tension

12390-C1 Remover—Distributor Drive
Gear

12390-D Installing and Locating Fixture

—Distributor Gear




10B—LAMPS, INSTRUMENTS AND CONTROLS

LAMP CIRCUITRY

Figure 10B-1 shows the wiring diagram for the exterior
and instrument panel lamps. See figure 10B-23 at the
end of this section for a complete electrical wiring
diagram.

HEADLAMPS

The dual headlamps used on all models are the plug-in
“Sealed Beam” type lamps. The two outer lamps have
50 and 37.5 watt filaments and are identified by the figure
“2” moulded into the lens at the top of the bulb. The
inner lamps have a single 37.5 watt filament, and are
identified by the figure “1” moulded into the lens at the
top of the bulb.

The headlamps are turned on by moving the headlamp
switch knob to the full “out” position. After the head-
lamps are turned on, selection of the highway (upper)
beam or traffic (lower) beam is made by depressing a
foot control switch. The 50 watt filament of the outer
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 located in the left center of the speedometer dial
will light to indicate that the high beam lights are on.

Beam Adjustment

Two adjusting screws on each headlamp mounting
flange provide aiming of the light beams. The vertical
adjusting screw is located at the top of each headlamp.
The horizontal adjusting screws are located at the side
of each headlamp flange assembly. See figure 10B-2.

The following procedure is performed using a wall
chart. The headlamp bulbs incorporate aiming pads
which are optically ground to permit the use of approved
mechanical headlamp aiming equipment. When using a
mechanical aiming device, follow the manufacturer’s
recommended procedure.

Adjustments are as follows:

1. Place the car on a level surface 25 feet from a verti-
cal wall or screen. Headlamp adjustment should be
performed with the car unloaded, and the trunk
empty except for spare tire and jacking equipment.
The fuel tank should be at least half full, and the
correct air pressure in the tires.

2. Rock the car gently sideways to equalize the springs.

HIGH BEAM

1. Determine the horizontal centerline of the head-
lamps by actual measurement of the distance be-
tween the floor and the lamp center. Both sides of
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GREEM YELLOW BAND WAGON
TO MAIRN CHHLY
4 WIHING ASSEMBLY YELLO W G ¥
FH HEADLAMF BLACK.YELLOW BAND /D LIGHT RIGHT
LOW AND HIGH it o SWITCH
BEAM SIGMNAL |h:.¢|.{]iC'~,,\I m";{,'aq__v
AND__| : HC . ¢
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LOW AND HIGH BEAM WITCH WAGON OMLY

Fig. 10B-1—Exterior and Instrument Panel Lamp Circuit—(80C-7625)

the wehicle should be measured to determine the
horizontal centerline of the bulbs,

2. Dwraw a horizontal line on the screen 2 inches below
the horizontal centerline of the headlamp bulbs, See
figure 1013-3,

HEADLAMP RETAIMING VERTICAL ADJUSTING

B oy

'-_.'. Y (s ) I

| |HEADLAMP _

" RETAINING|
SCREWS ™ =

ro

HORIZOMNTAL ADJUSTING SCREWS

Fig. 10B-2—Headlamp Beam Adjusting Screws—|60C-7626)
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Tocate and mark the center of the vehicle on the
SCreen.

Draw a wvertical 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. Depress the foot control
switch for highway (upper) beam if necessary.
Obzerve 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 center distance of the
headlamp bulbz. The vertical limils are = 2 inches
and the horizontal limits + 6 inches,

If the high intensily area is not centered at this point,
remove the headlamp door and adjust the headlamp
assembly to correct alignment by means of the head-
lamp adjusting screws. See figures 10B-2 and 10B-3.
CATUTION: Alwavs adjust the giming screw's coln-
terelockwise, then clockwise until the high inlensity
zone of light is properly aimed. This will bring the
beam into final position with the unit held under
proper tension when the operation s compleled,
Check and adjust the opposite inner headlamp in a
like manner, obscuring the light from the other
headlamps.

LOW BEAM

1

Beeause of the greater distance between the two outer
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HIGH INTENSITY
ZONE OF
BEAM PATTERN

25 FEET

e LINETOF
ADJUSTMENT __-

HIGH BEAM
*NOTE

THIS DISTANCE EQUAL TO
HEIGHT OF LAMP CENTER
FROM FLOOR - FORACTUAL
DIMENSIONS EACH VEHICLE
MUST BE MEASURED DUE TO
MANUFACTURING VARIATIONS
IN HEIGHT.BOTH SIDES OF
THE VEHICLE SHOULD BE
MEASURED TO DETERMINE
HORIZONTAL CENTERLINE OF
BULBS.

HORIZONTAL ¢ OF HEADLAMPS

VERTICAL ¢ OF LEFT
HAND INNER HEADLAMP
~18Y"

VERTICAL ¢ RIGHT HAND

.. ¢ FRONT SURFACE
Y /OF HEADLAMP BULB

. VERTICAL LIMITS *2 INCHES
“SCHORIZONTAL LIMITS * 6 INCHES

SURFACE OF CHART TO
BE PAINTED FLAT WHITE

SURFACE ON WHICH WHEELS STAND
MUST BE LEVEL WITH CHART

Fig. 10B-3—Headlamp High Beam Aiming Chart—(60C-7627)

headlamps, draw a vertical line on the screen 273/
inches on each side of the car centerline. See figure
10B-4.

2. Turn on the headlamp switch. Depress the foot con-
trol switch for traffic (low) beam. The high beam
of the two outer headlamps is correct when the
traffic (low) beam is properly adjusted.

3. Cover one headlamp and observe where the light in-
tensity 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 figure 10B-4. The verti-
cal limits are = 2 inches and the horizontal limit
is 6 inches to the right of vertical. That portion of
the high intensity pattern that is shown to the left
of the vertical centerline is “stray light” and should
be disregarded.

4. If the high intensity zone is not centered as specified,
remove the headlamp door and adjust the headlamp
assembly to correct alignment by means of the ad-
justing screws. See figures 10B-2 and 10B-4.
CAUTION: Always adjust the aiming screws coun-
terclockwise, then clockwise until the high intensity
zone of light is properly aimed. This will bring the
beam into final position with the unit held under
proper tension when the operation is completed.

5. 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 two headlamp door retaining screws
and remove the door assembly.

2. Loosen the bulb retaining ring screws; rotate the ring
counterclockwise and remove the ring.

3. Pull the headlamp bulb forward far enough to dis-
connect the wiring assembly plug. The inner and
outer headlamp bulbs 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 bulb
is marked with a figure “2.”

4. To install the bulb, reverse the removal procedure.

Trouble Shooting Guide—Headlamps

1. INDIVIDUAL LAMPS DO NOT LIGHT.
a. Burned out bulb.
b. Loose or broken wires to the bulb.
2. ALL HEADLAMPS DO NOT LIGHT.
a. Loose battery cable.
b. Loose or broken wire from the battery to the
mainlight switch.
c. Defective mainlight switch.
d. Disconnected or broken wire from the mainlight
switch to the beam selector switch.

229




10-46

ELECTRICAL (Lamps, Instruments and Controls)

STRAY
LIGHT
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«NOTE LO BEAM
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MUST BE MEASURED DUE TO
MANUFACTURING VARIATIONS
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Fig. 10B-4—Headlamp Low Beam Aiming Chari—(60C-7628)

e, Defective beam selector switch.
All headlamp bulbs burned out. This may be
caused by a defective or improperly adjusted
generator regulator.
3. LAMPS BURN OUT REPEATEDLY

a. Loose or corroded electrical connections,

b. Excessive vibration.

¢. Improperly adjusted or defective generator regu-

lator.

i

PARKING LAMP BULE REMOVAL AND INSTALLATION

The parking lamp bulb is the double contact bayvonet-

lype for use with the turn signal indicalor, See figure
10B-2,

To replace the bulb, unscrew the two lens retaining
serews, lift out the lens and gasket and remove the bulb,

REAR LAMP BULE REMOVAL AND INSTALLATION

The rear lamps for passenger car and station wagon
are shown in figures 10B-5 and 10B-6. Each bulb acts
as a stop, turn signal and tail lamp To replace the
bulbs, remove the iwo lens retaining screws, the lens,
and lift out the bulb

REAR LICENSE LAMP REMOVAL AND INSTALLATION

The rear license lamp i= shown disassembled in fig-
ure 10B-7. The bezel and lens assembly snaps into the
socket assembly which then mounts into the bumper.
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DOME LAMP BULE REMOVAL AND INSTALLATION

The dome lamp is a plastic unit, which is held to
the roof by two screws. Remove the dome lamp lens
retaining screws, lens, and then remove the bulb.

Fig. 10B-5—Rear Lamp—Possenger Car—{60C-7629)
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Fig. 10B-é—Rear Lamp—Station Wagon—{60C-7430)

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 switch, disconnect the negative
{ground) battery cable,

Mainlight and Beam Salector Switch Tests

The following test may be made to determine whether
a mainlight switch or a beam selector switch is defective.

Set the mainlight switch to the ON position, and oper-
ate the beam selector switch. If none of the headlamps
turn on when the beam selecior switch is operated, vet
the instrument panel lamps operate, the mainlight switch
or the red-yvellow band wire from the mainlight switch
to the beam control switch is probably defective. Sub-
stitute a known good switch for the suspected switch
to determine whether the switch or the wiring is at fault,

If the headlamps operate only with the beam control
gwitch in one position, the switch or the wiring from the
switch to the headlamps is defective. Substitute a known

SOCKET ASSEMBLY

BULB
ﬁ!f BEZEL

GASKET

“o

LEMS

Fig. 10B-7—Rear License Lamp—Disossembled—{40CT831)

good switch for the suspected switch to determine
whether the switch or the wiring is at fault.

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. Disconnect the fuse panel from the switch. See
figure 10B-8.

4 TO INSTALL: Plug the fuse panel to the main-
light switch.

Position the switch assembly to the instrument panel
and install the switch retaining nut.

6. Install the switch knob.

Check the operation of the switch.

PARK. REAR AND DOME LAMP

15 AMPERE FUSE

o

=]

FADTD TERMINAL
7.5 AMFFRE
FUSE
TURKN
SIGHAL
AND
BACK-LF
LAMF
TERMIMAL
ORANGE
YELLOW
BAND
14 AMPERE
FUSE

YELLOW.GREEM
BAND

BLACK-BLUE BAND

BLACK-YELLOW
BAND
BLUE-RED BAND
BLACK

YELLOW
BLACK.GREEM BAMD

HEATER TERMIMAL
BROW M
14 AMFERE FUSE

Fig. 10B-8—Mainlight Switch and Fuse Panel—(60C-7632)

Headlamp Beam Control Switch

Removal and Installatien

1. Lay the floor mat back from the area of the switch,
and remove the mounting plate screws.

2. Remove the switch from the mounting plate, and
disconnect the wire terminal block from the switch.

3. To install the switch, connect the terminal block to
the switch, mount the switch on the mounting plate,
and install the plate and switch to the floor.

4. Replace the floor mal.
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Stop Light Switch Removal and Installation

Disconnect the wires al the bullet connectors, and
unserew the switch from the master-cylinder. See figure
10B-9,

Dome Lamp Switch Remeoval and Installation

The dome lamp switch is a part of the mainlight switch.
It is actuated by rotating the switch control knob to the
maximum counterclockwise position. The dome lamp and
mainlight switch is replaced as a unit.

Fig. 10B-9—Stap Light Swirch—{60C-7633

lgnition Switch and Lock Cylinder
Removal and Installation

1. Discomnect the negative (ground) ecable from the
battery.

2. Turn the ignition kev lo the accessory position.
Slightly depress the pin shown in figure 10B-10,
turn the kev counlerclockwise, and pull the key
and lock cyvlinder out of the swilch assemhbly. If
only ithe lock cylinder is to be replaced, proceed
to step B,

34, From under the instrument panel, remove the nut
from the back of the ignition switch. Remove the
nccessory and gauge feed wires from the accessory
terminal of the switch, Pull off the insulated plug
from the rear of the switch

4. Tress in on the rear of the swilch and rotate the
gwilch 14 turmm counterclockwise, Remove the bezsl,
ewitch and spacer.

5. TO INSTALL: Position the spacer on the swilch
with the open face away from the switch.

6. Place the switch and spacer to the switch opening
and press the switch toward the instrument panel
and install the bezal,
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e

RELEASE-PIN HOLE
Fig. 10B-10—Ignition Switch Removal—{&60C-7634)

7. If a now ignition switch is to be installed, insert
a screwdriver info the lock opening of the ignition
switch and tum the slot in the switch to a full
counterclockwise position.

8 If a new lock cylinder is to be installed, insert the
key in the cylinder and turn the key to the acces-
sory position. IMace the lock and key in the igni-
tion switch, depress the plunger slightly, and turn
the kev counterclockwise. Push the lock cylinder
intn the switch, Turn the key to check the lock
eylinder operation,

9, Connect the insulated plug with wires to the back
of the igmition switch. Posilion the accessory and
gauge wires onto the ignition switch stud and in-
stall the relaining nut,

10, Connect the battery cahle and check the ignition
switch operation.

Starter-Neutral Switch Adjustment

The starter-neutral switch is localed on the top side
of the steering column under the instrument panel, See
figure 10B-11.

1. To adjust switch, loosen 2 screws attaching switch

to steering column.

2. Position switch so that starter circuit is closed
when selector is in the “N" neutrsl or “P" park
pozition. Tighten the 2 attaching scrows.

3. Check starter circuit in all selector lever posi-
tivne. Circuit must be open in all positions cxcept
“N™ neutral or “P" park.

INSTRUMENTS AND CONTROLS

This =ection containg information on operating prin-
ciples and tests of the various units in the instrument
cluster assembly. A circuit diagram showing the con-
nections of the gauges is shown in figure 10B-12.

The instrument cluster ag shown in figure 10B-13 in-
cludes a charge indicator lamp, fuel gavge, temperature
gauge, oil pressure indicator lamp, hi-beam indicator
lamp, turn signal indicator lamp and speedometer, A
gauge voltage regulalor maintaine a constant voltage
supply to the fuel gauge and temperature gauge eircuits,
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8" STARTER
NEUTRAL

Fig. 10B-11—5torter-Neutral Switch—{80C-7635)

All of the inslruments are electrically operated except
the speedometer.

It i= not necessary to remove the entire inslrument
eluster in order to remove the individual instruments,
ag the instruments are mounted on the outer surface of

FUEL G‘”‘”Gﬁﬂ YELLOW WHITE BAND
o o a -
s | B FUEL TANK
VOLTAGE BLACK GREen SEMDING UNIT
REGULATOR BAND TEMPER ATURE
L/-'\ SENDING UNIT
O O -
RED.WHMITE BAND
TEMPERATURE
INDICATOR LAMP
Il PRESSURE
SENDING UNIT
CHARGE WHITE-RED
INDICATOR LAMP BAND
:ﬁvmow.amcx BAND
T BLACK | TO ARM TERMINAL OF
GREEM GEN, REGULATOR
BAMND
TELLOW SFLICE IN MAINM WIRING HARMNESS

Fig. 10B-12—Instrument Gaouge Circuit—(60C.7636)

cluster lens retaining screws and remove lens. Remove
the instrument retaining screws, pull the instrument
away from the panel and disconnect the wires or cables,

CONSTANT VOLTAGE GAUGE SYSTEM

the cluster. To remove any instrument, remove the A constant voltage regulator is placed in series be-
IMSTRUMENT PAMEL COMSTANT YOLTAGE TURKM SIGNAL
LAMP REGULATOR FLASHER
BLACK GREEN TURM SIGHAL INSTRUMEMT PAMNEL
BARND INDICATOR LAMF LAMP
RED-WHITE BLUE-RED BLUE-RED BLACK.GREEM
BAMND BAMND BAND BLUE BAND

GEMERATOR CHARGE
INDICATOR LAMF

TEMPERATURE
GAUGE

SFEEDOMETER HIGH BEAM

INDICATOR LAMP

_‘ i’_,__l./

[ FUEL GAUGE

QIlL FRESSURE ORAMGE YELLOW
IMDICATOR LAMP BAMND

BAND

Fig. 10B-13—Instrument Cluster Rear View—(60C-7637)
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tween the ignition switch accessory terminal and the
fuel and temperature indicator circuits. Refer to figure
10B-12. Input voltage to the fuel and temperature indi-
cator circuits is limited to a constant average value of
five volts. Regulation of the input voltage to a predeter-
mined constant value provides gauge accuracy and sta-
bility. There are no service adjustments on the con-
stant voltage regulator other than removal and replace-
ment of the regulator assembly.

CAUTION: Avoid even momentary shorting of the con-
stant voltage regulator. Disconnect the negative cable
from the battery before doing any work around area of
this regulator.

Constant Voltage Regulator
Removal and Instaliation

1. Disconnect the plug on type wire connectors at the
constant voltage regulator. See figure 10B-13.

2. Remove the regulator retaining screw and remove
the regulator.

3. Install the constant voltage regulator in place with
two retaining screws.

4. Connect the wires to the regulator.

5. Check the operation of the gauges.

Fuel Gauge System

The fuel gauge system consists of a sending unit,
located in the gas tank, and a remote register unit (fuel
gauge) mounted in the instrument cluster. The remote
register unit pointer is controlled by a bimetallic arm
and heating coil. The sending unit is a rheostat that
varies its resistance depending on the amount of fuel
in the tank. The fuel gauge circuit is shown in figure
10B-14.

GAUGE UNIT

A
(HEATING oL R5

BIMETALLIC
ARM

VOLTAGE o
REGULATOR—]

TO IGNITION
SWITCH

\ 4

\_TO OTHER GAUGES

RESISTANCE WIRE

GROUNDED
SLIDING
CONTACT

FLOAT

Fig. 10B-14—Fuel Gauge Circuvit—(60C-7638)
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FUEL GAUGE REMOVAL AND INSTALLATION

1. Remove the instrument cluster bezel, lens, and
cluster mask from the instrument cluster housing.
See figure 10B-15.

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.

Install the fuel gauge with the retaining screws.

5. Install the cluster mask, lens, and bezel with the
retaining screws.

L

FUEL TANK SENDING UNIT REMOVAL AND INSTALLATION

1. Remove the gasoline from the tank. As the fuel
tank is not equipped with a drain plug, the gaso-
line 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 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. Clean the fuel gauge sending unit mounting 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 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, (figure 10B-16) and
a remote register unit, (temperature gauge) mounted on
the instrument panel. See figure 10B-15. 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 in
figure 10B-17.

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
10B-15.

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.
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FUEL GAUGE

' HI BEAM
——|NDICATOR LAMP

GEMER ATCJR‘ CHARGE
INDICATOR LAMP

OIL PRESSURE
IMDICATOR LAMP S

TEMPERATURE GAUGE

TURM

SIGHAL

INDICATOR LAMP

Fig. 108-15—Instrument Cluster—(&60C-7639)

TEMPERATURE SENDING UNIT REMOVAL AND INSTALLATION

1. IDhgconnect the temperature sending unil wire at
the sending unit.

2, Prepare the new temperature sending unit for in-
gtallation by applving a small amount of water re-

DIL PRESSURE SENDING UNIT

Fig. 108-16—0il Pressure Switch and Temperaoture
Sending Unit—(&0C-7640)

4.

sistant sealer to the threads.
Remove the temperalure sending unit from the cvl-
inder head and immediately install the new tom-
perature sending unit,
Connect the wire to the temperature zending unit.

HEATING
COIL
BIMETALUIC v#-'-&wﬁ"
ARM
VOLTAGE
ELECTRICAL
CONDUCTING | RECURATOR
SPRING
= .
TEMPERATURE
SENSING = "
ELEMENT IGNITION
HEAT
CONDUCTOR “\ Sch
DISC TO GAS
GAUGE

Fig. 10B-17—Temperature Gauge Circwit—(60C-T641)
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5. Start the engine and check the sending unit oper-
ation.

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 or more.

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:

1. Clean and tighten regulator ground connection; re-
check 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:

1. Check voltage at output terminal of the regulator.
A steady 12 volt reading indicates a damaged regula-
tor 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.

Temperature Indicator Functions Correctly,
but Fuel Indicator Registers Too High or Too Low

PROBABLE CAUSE: Defective fuel indicator or fuel
tank sending unit.
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TEST PROCEDURE:

1. Disconnect lead wire at the sending unit; transfer
the wire to the 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 sender 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:
1. Clean and tighten all connections; recheck system
operation.

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. 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
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with them. If the ignition switch is on (engine not run-
ning), 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
10B-16), 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.

Oil Pressure Switch Removal and Installation

1. Disconnect the oil pressure sending unit wire at the
unit. See figure 10B-16.

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.

4. Connect the wire to the oil pressure sending unit.
5. Check the operation of the unit.

TURN SIGNAL

The turn signal wiring diagram is shown in figure
10B-18.

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 button and spring.

3. Mark the steering wheel position on the steering
column. Remove the steering wheel retaining nut and
remove the steering wheel.

4. Unscrew and remove the turn signal lever.

5. Remove the turn signal switch to steering column
retaining screws and pull the switch away from
the steering column flange. See figure 10B-21.

6. Remove the steering column flange retaining nuts.
The bolts will fall into the steering column upper
hub.

7. Remove the turn signal switch, steering column
flange, sleeve, and wiring assembly from the steering
column.

8. Remove the two bolts that fell into the steering
column upper hub.

9. Remove the steering column flange from the turn
signal switch assembly.

Turn Signal Switch and Wire Installation

1. Route the turn signal switch wiring through the hole
in the steering column flange, down the steering
column, and out the hole in the steering column
under the instrument panel.

#18 WHITE-BLUE 1o\ i gGnaL #18 ORANGE-BLUE

BAND INDICATOR BAND
\ #1g —
ORANGE-YELLOW
— o BAND
PARKING / #18 BLUE
LAMPS - 4
10
#18 FLASHER  FUSE
GREEN-BLACK | #18 GREEN PANEL
BAND #18 GREST:N%RANGE

TO STOP LIGHT REAR LAMP@

SWITCH
= Lo [. =
SWITCH SWITCH

POSITION o] POSITION
FOR FOR
RIGHT TURN LEFT TURN

Fig. 10B-18—Turn Signal Wiring Diagram—(60C-7642)
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2. Position the steering column flange retaining bolts
to the underside of the flange and start the retaining
nuts. Position the steering column flange to the steer-
ing column.

3. Tighten the steering column flange to steering col-
umn retaining nuts.

4. Position the turn signal switch to the steering column
flange and install the retaining screws.

5. Install the turn signal lever.

6. Position the steering column flange sleeve and sleeve
spring.

7. Install the steering wheel and retaining nut.

8. Install the horn button and spring.

9. Slide the insulator over the turn indicator and horn
button wires and connect the wires.

10. Check the turn signal and horn operation.

Turn Signal Flasher Replacement

The turn signal flasher is located on the left rear side
of the instrument cluster. See figure 10B-13. To remove
the flasher reach up behind the instrument cluster, dis-
connect the two wires from the flasher unit terminals,
and pull the flasher from its spring clip.

TROUBLE SHOOTING GUIDE—TURN SIGNAL

One Signal Light Fails to Operate

1. Burned out bulb.

2. Loose connection at junction block.
3. Loose connection at bulb socket.

4. Loose connection at switch assembly.

All Signal Lamps Fail to Operate

1. Burned out fuse.

2. Faulty switch assembly.

3. Faulty flasher unit.

4. Open or shorted wire from flasher unit to switch.

5. Open or shorted wire from ignition switch to fuse.
Turn Signal Cancels Prematurely

1. Cam improperly positioned on hub of wheel.

2. Coil spring on switch plate assembly loose or weak.

One Signal Light Flashes Very Fast

1. Burned out bulb at front or rear.
2. Open connection or high resistance at front or rear.

HORNS

A pair of tuned horns is controlled by means of a relay.
The horn button closes the relay contacts, completing the
circuit to 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
Connect a voltmeter and ammeter to the horn and
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NEGATIVE LEAD

JUMPER WIRE

Fig. 10B-19—Horn Current Draw Test—(60C-7643)

to a voltage supply as shown in figure 10B-19. The nor-
mal 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 10B-20). Connect the horn as shown
in figure 10B-19. Turn the self locking tone-adjusting nut
until the current is within the limits for the horn being
adjusted. Replace the cover and recheck the current draw.

Horn Removal and Installation

The horns are mounted on each side of the engine com-
partment directly behind the radiator deflectors. Re-
moval and installation procedure as follows:

1. Disconnect the horn wire at the terminal.

2. Remove the horn mounting bracket to horn retaining
screws and remove the horn.

3. To install, mount the horn in position, then attach
the horn 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 column. 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-
umn.

2. 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 nut

and remove the steering wheel.

5. Remove the turn indicator lever, remove the turn
indicator mechanism retaining screws (figure 10B-
21), and lift the mechanism to one side.

Ll
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‘________._.——-CLIR‘RENT ADJUSTING

MHUT

Fig. 10B-20—Horn Adjustment—{60C-7644)

6. Remove the screw relaining the horn button con-
tact and pull the contact and wire from the steering
column.

INSTALLATION

1. Install the horm contact wire through the steering
column and install the relaining screw.

2. Position the turn indicator mechanism in place and

insiall the retaining screws.

Install the turn indicator lever.

Install the steering wheel and retaining nut.

Install the horn button spring and button.

Connect the blue-vellow band horn wire under the

insirument panel.

o & L3

-

TROUBLE SHOOTING GUIDE—HORNS
One Horn Fails to Operate

1. Shorted or open wire {rom relay to horm
2. Out of adjustment.

HORM
COMNTACT

SWITCH
RETAIMING SCREWS

3. Defective horn.

Both Horns Fail to Operate

Loose commection at horn button contact.
Open wire from junction block to horn button.
Open wire from junction block to relay.
Inoperative relay.

Homnzs defective or out of adjustment.

Gh o Lo B2

Horn Operates Continvously 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.

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.

DASH PANEL WIRING QUICK DISCONNECTS

Instrument pancl 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 10B-22. The mating disconnect
is connected on the engine compartment side of the dash

1.
pan"['l:n&re 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-

DASH PANEL DASH PANEL ENGINE
PASSENGER COMPARTMENT SIDE
COMPARTMENT

DEPRESS (4)TARS TQ REMOVE
CONNECTOR FROM DASH PAMNEL |

Fig. 10B-21=Horn Butten Contact—{60C-7645)

Fig. 10B-22—Dash Panel Multiple Quick Disconnect—(60C-T647)
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connect from the dash panel.

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 10B-8.

Fuse and circuit breaker location and protection are
given in the Fuse and Circuit Breaker chart.

SPECIFICATIONS
FUSE AND CIRCUIT BREAKER CHART

Wagon Tailgate Control Circuit

CIRCUIT PROTECTIVE DEVICE LOCATIONS

Headlamps 18 Amp. Circuit Breaker Integral With Headlight Switch
Park, Rear, Dome and Instrument

Panel Lamps 3AG-15 Amp. Fuse
T Signals & Back Up La SFE-14 Amp. F

Hrn S1gna’s ack Yb mamps mp. 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 Behind Instrument Panel —

Right Side of Ignition Switch

Cigar Lighter Sulphur Disc Fuse On Back of Cigar Lighter
Electric Window Regulator—Station 13%4 Amp. Circuit Breaker Right Side of Dash Panel in

Engine Compartment

Motor Ground 5 Amp. Circuit Breaker Lower Back Panel Inboard of

R.H. Rear Lamp Wire Grommet

BULB CHART
LAMP NO. OF chv;‘:lgg TRADE
DESCRIPTION BULBS USED | "0 s ok NoO.
CANDLE
LAMP NO. OF | - or TRADE _

DESCRIPTION BULBS USED| "\ o oE NO. QOil Pressure 1 1.5 C.P. 1445
Headlamps: Generator 1 1.5 C.P. 1445
Low Beam No. 2 2 50/37.5 W | 4002 Turn Signal 1 1.5 C.P. 1445

High Beam No. 1 2 375 W 4001 Illumination:

Front Turn Signal Cluster 2 2 C.P. 57
and Parking 2 32/4 C.P. 1034 Radio Dial 1 2 C.P. 57
Rear Turn Signal, Dome Lamp 1 15 C.P. 1003

Stop and Tail: " :
laced with Back-
Sedan 2 |32/4 C.P. | 1034 ;IV‘}}]‘;LS‘(’)W: u?p‘g:j are replaced with Back-Up Lamps,
Station Wagon* 4 32/4 C.P. 1034
Back-Up Lamps HORNS, INSTRUMENTS, STOP LIGHT SWITCH
Sedan 2 21 CP. | 1141 AND TURN INDICATOR
Station Wagon 2 21 C.P. 1141
- Horn Current Draw at 12V 9-10 Amps.
Rear License
Plate 1 4 CP. 67 Fuel and Temperature Gauges
Average Voltage at Gauge Terminals 5V
Instrument Panel - . : .
Indicators: Stop Light Switch Operating Pressure 5 psi
Hi Beam 1 1.5 C.P. 1445 Turn Indicator Current Draw at 12V 0-4 Amps.
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5@ CIRCUIT BREAKER 8-BL BLACK-BLUE BAND BL-W.BLUE-WHITE BAND G W GREEN-WHITE BAND R RED W BL-WHITE BLUE BAND
{3 DISCONNECT B-G- BLACK-GREEN BAND BL.Y. BLUE-YELLOW BAND G-Y GREEN YELLOW BAND RB  REG-BLACK BAND W R. WHITE-RED BAND
£3 SWITCH B-R- BLACK-RED BAND BR BROWN @] ORANGE R-BL ReD-BLUF BAND Y YHLIEOW
B-W- BLACK -WHITE BAND (@3 GRFEN O-BL- ORANGE-BLUE BAND R.-G  RED-GREEN BAND Y8 YELLOW BLACK BAND
@ SINGLE FILAMENT tamP B-Y- BIACK-YELLOW BAND  G-B- GREFN-BLACK BAND 0-Y ORANGE-YFLLOW BAND R-W RED WHITE BAND Y W YELLOW WHITE BAND
@ DOUBLE FILAMENT LAMP BL- BLUE

Fig. 10B-23—Wiring Diagram—(60C-7646)
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WIRING DIAGRAM 2. In the event of “blown” fuses, the cause should be
determined before replacing the fuse. Fuses, and/or
circuit breakers, are an integral part of a circuit to
prevent damage as a result of short circuits or other-
wise overloaded circuits.

3. Corroded, dirty or loose contact points have a high
resistance to the flow of electrical current and,

The wiring diagram, on page 10-57, is 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:

1. Disconnect negative (ground) cable from the battery therefore, may be the cause of an overloaded cir-
before removal of any electrical component to pre- cuit or may be the cause of an open circuit. During
vent the possibility of causing a short circuit. diagnosis, inspect all connections for these conditions.
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SECTION 11-FENDERS, HOOD, WINDSHIELD
WIPERS, SPEEDOMETER, AND BUMPERS

Fig. 11-1—Front Fender Attaching Points—(60C-8008)

FENDERS
Removal and Installation

1. Remove the radiator grille assembly. Refer to “Grille
Removal and Installation.”

2. Remove fender to radiator shroud retaining bolts

and stone deflector to fender bolts. See figure 11-1.

Remove fender to fender apron bolts.

4. Remove fender to front pillar retaining bolts. Lift the
fender up and out, and remove it from the car.

5. Transfer any fender ornaments and mouldings to
the new fender.

6. 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.

7. Shift the fender to the best alignment and fit using
shims where necessary, and tighten all bolts.

8. Install the grille assembly.

w

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 11-2). 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.
(See figure 11-3.) The elongated mounting bolt slots in
the hood lock provide side-to-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-
able rubber bumpers on the support.

Removal and Installation

1. Scribe an index mark on the hood around each hood
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FEMDER AFPRON

SAFETY CATCH

Fig. 11-3—Hood Lock Adjustments—(60C-8004)

hinge to facilitate filling when being insballed.

2 With an assistant supporting the hood, remove the
four capscrews that attach it to the hinges.

3. Carcfully lift the hood from the car,
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4, TO INSTALL: With an assistant holding the hood
in place on the hinges, install the four attaching
capscrews, Tighten the screws finger tight.

8. Shift the hood a= necessary to alisn the index marks
with the hood hinges.

&, Tighten the four attaching screws.

Hinge Removal and installation

1. Bemove 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
serews attaching the hood hinge to the fender apron.

4. Install the hood.

5. Carefully close the hood and check alignment. Align
the hood as necessary.

WINDSHIELD WIPER SYSTEM

The windshield wiper syztem i link-driven with the
pivel assemblies secured to the cowl top panel as shown
in figure 11-4.

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 wiper arms to make certain that they are prop-
erly mounted and that the wiper arm pivots operate
freely.

(Check rubber hose for a cracked or collapsed con-
dition, The hose generally collapses where it con-
nects to the metal tubing. If tnis condition exists,
remove the damaged portion of the hose. This applies
only to cars equipped with vacuum wiper maolors,
3. Check the wiring and the 12-ampere circuil breaker
located to the right side of the ignition switch om
the lower instrument panel. This applies only to cars
equipped with electric wiper motors.
4. Test booster pump vacuum, This applics enly to cars
equipped with vacuum motors,
The vacuum pump should be checked with a vacuum
gauge for sufficient capacity. Disconnect both hoses
at the pump. With the vacuum gauge installed to
the inboard fitting, run the engine to 600 RPM. The
vacuum reading should be not less than 10.0" Hg,
If the pump iz 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

]
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NUT

SPACER ™

GASKET N AUXILIARY DRIVE

ARM AND PIVOT
SHAFT ASSEMBLY

COwWL TOP
WIPER MOTOR . PANEL ASSEMBLY

Fig. 11-4—Windshield Wiper Linkage—(60C-8022)

should now operate faster with a shorter wiping Control Removal and Installation

pattern. . .
1. Disconnect the wiper control cable from the wiper
Motor Removal and Installation motor. ) .
2. Remove the setscrew in the wiper control knob.
1. Disconnect negative (ground) cable from the battery. Remove the knob.

This applies only to cars equipped with electric 3.
wiper motors.

2. Loosen the control cable retaining screw at the wiper
motor.

3. Disconnect the vacuum hose at the wiper motor. 4
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 mount-
ing bolts; remove the wiper motor.

5. To install the wiper motor, reverse the removal pro-
cedure.

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.

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

1. Remove the wiper arm and blade from the wiper operation.
pivot.

2. Remove the nut bezel and gasket securing the pivot Trouble Shooting
shaft to the cowl.

3. Remove the spring type retainers that connect the IMPROPER FAST SPEED OPERATION WHEN CONTROL

wiper arm and shaft assembly to the auxiliary drive. IS FULLY CLOCKWISE

Arm and Pivot Shaft Removal and Installation

4. Remove the wiper arm and shaft assembly. If a fast speed short stroke does not result as the
5. To install the wiper arm and pivot shaft assembly, control is turned to the extreme clockwise position, it is
reverse the removal procedure. necessary to make the following corrections:
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1. Loosen the upper screw and remove the upper cable
assembly from the motor.

2. Turn the wiper control knob to the extreme clock-
wise position. A distance of 29/32 between the end
of the sheath and the end of the cable wire is
required. Measure thiz distance. If the distance is
short, perform the following steps:

a. Cut the peened area from the end of the cable
wire.

b. Remove the small washer.

c. Measure again the distance from the end of the
wire cable to the end of the sheath. Mark the
gheath and cut off enough coils to make the dis-
distance 29/32" (approximatelvy 4 ecoils).

. Install the small washer onto wire.

¢. Using vise grip pliers crimp the end of the cable
to a maximum of 1/16" to retain the washer,

Install the cable assembly to the wiper motor so that

the end of the sheath is against the stop in the block.

WIPER CONTROL IN DETENT—MNO FAST WIPER OPERATION

When the above steps have been performed, and 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 BLADES 5STICK OR “CHATTER"

After the above steps have been performed, and wiper
action is still sluggish, or the blades chatter on a semi-wet

windshield, the blades should be replaced with graphited
blades. The graphited blade will reduce the wiper blade
to windshield friction. To identify thizs blade, b it on
a paper. If graphited, it will leave a black mark.

WIPER WILL NOT TURN OFF

If unit is equipped with windshield washers and the
wipers fail to stop when control knob is turned off
{counterclockwise ), it may be because the washer con-
trol cable is disconnected [rom 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 wipers
moving out but not returning and all cables are prop-
erly engaged, the fault is within the motor.

SPEEDOMETER
Removal and Instoliation

The speedometor is connected to the output shaft of
the transmission by means of a flaxible shaft, and a drive
gear localed inside the transmission.

1. Disconnect the speedometer cable at the speedometer
head.

2. Remove the instrument cluster bezel retaining screws
and lift the bezel, lens, and cluster mask plate from
the cluster housing. See figure 11-5.

=LEMNS RETAIMING SCREWS

HI BEAM

TEMPERATURE GAUGE

GENERATOR CHARGE Ju*
INDICATOR LAMP

OIL PRESSURE
INDICATOR LAMF

'—-F co

SLENS RETAINING SCEEWS

Y I TURN SIGNAL

INDICATOR LAMP

Fig. 11-5—Instrument Cluster—(50C-7639)
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3. Remove the speedometer assembly retaining screws
and lift the speedometer from the cluster housing.

4. Position the speedometer assembly to the cluster
housing and install the retaining screws.

5. Position the cluster mask plate to the cluster housing.
Clean and position the instrument cluster lens in the
bezel.

6. Install the instrument cluster bezel and lens to the
cluster housing.

7. Connect the speedometer cable to the speedometer
assembly.

Drive Cable Replacement

1. To replace the cable core, disconnect the cable hous-
ing at the speedometer and pull the cable core out of
the housing.

2. Insert a new cable core into the housing, twisting
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.

3. If 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 into
the transmission. Be certain that 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.

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 are bolted to the front side rail members. See
figure 11-6.

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

OQUTER ARM

)

ftet,q o
"mr:.’
5

Fig. 11-6—Front Bumper Assembly—(60C-8023)

247



11-6 FENDERS, HOOD, WINDSHIELD WIPERS, SPEEDOMETER AND BUMPERS

Rear Bumper Removal and Installation 2. With an assistant supporting the bumper, remove
the bolts securing the bumper arms to the side mem-
ber assemblies.

Remove the bumper bar and arms as an assembly.
To install, have the assistant hold the bumper in
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.

The rear bumper is a one-piece design and is sup-
ported by bumper arms which are secured to the rear
side member assemblies. See figure 11-7. 4.

Removal and installation is effected as follows:

@

INNER ARM

IMPACT BAR

Fig. 11-7—Rear Bumper Assembly—(60C-8049)
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SECTION 12— ACCESSORIES

RADIO

The push butlon radio contains 4 tubes and 2 tran-
sistors

Tuning is controlled by 5 push buttons and by the
manual tuning conlrol 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 contral also
turns the receiver on and off.

Model Identification

The serial number identification plale gives all the
necessary information for positive identification.

EXAMPLE: 14ME-O01001
1 Model Year — 1960
i — Tube Complement
M — Manufacturer — Motorola
I§ — Vehicle - Comet
(01N — Starting Serial Number

Adjustments

Be sure o warm up the receiver for five minutes before
making the following adjustments.

ANTENNA TRIMMER

1. Extend the unlenns to its maximum length, Turn
the tone control to maximum treble (fully clock-
wise !, Tune in the weakesi station around 1400 on
the dial, and reduce Lhe volume until the station is
barely audible.

2, Turn the antenna trimmer knob slowly in either
direction until a peak volume is reached. The an-
tenna trimmer knob i= loeated on the right side of
the receiver near the antenna lead-in connection.
See ligure 12-1

ANTENNA CONNMNECTOR & -7 =

AMTEMNMA TRIMMER

Fig. 12-1-Antenna Trimmer Adjustment—(40C-7826)

PUSH BUTTONS

Precise seiting of the push buttons is easier with the

tone eontrol turned to maximum treble (fully clockwise) .

1. Pull the push buttom to be adjusted outward ap
proximately V4 inch,

2. Reduce the volume to a low value, and tune in the
desired Tocal station with the manual control knob.
The station is correclly tuned in when the clearest
tone iz heard

3. Carcfully 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 oporate the bultons for
“repeat” accuracy.

5. Readjusl any buttons that shift from the control
tuning point.

Minor Repairs

FUSE REPLACEMENT

If the radio does nol vperate, check the radio fuse
(7.5 ampere! which is located in the fuse panel aitached
lo the mam light switch.

DIAL LAMP

Fig. 12-2—Dial Lamp Lecation—(60C-TBO1)

DIAL LAMP BULB REPLACEMENT

1. Remove the radio from the car, and remove Lhe dial
and retaining plate, See figure 12-2,

Adjust the manual tuning control knob so that the
pointer iz at the right end of the dial.

Carcfully remove the dial background,

Replace the dial lamp bulb.,

To install, reverse the removal procedure,

b

S o

ANTENNA CHECK

A faulty antenna could cause weak or intermittent
roceplion, or static in the radio

If this condition is present, the following checking
procedure should be used.

1. Unplug the existing anlenns lead-in cable at the
radio recciver.

2, Plug the lead-in cable of a known good quality an-
tenna into the radio receiver. Hold the test antenna
outside of the car and check radio reception.

3. If the reception is satisfactory, check the existing
antenna [or short or ground, Also check the lead-in
cable for continuity,
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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 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. 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 individually to see if the condition is cor-
rected. Also, the engine to body ground strap must be
inspected for loose or poor connections.

If a static condition 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 12-3 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 js 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.

Be sure to turn off the radio before removing or in-
stalling any tube.

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 12-4.

DIAL LAMP

TO ANTENNA

TO FUSE PANEL

TO SPEAKER

Fig. 12-4—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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Fig. 12-5—Radic Speaker Mouniing—(60C-7828)

speaker from the instrument panel. See figure 12-5,

4, Tnstall the speaker to the instrument panel with the
refaining  screws,

5. Install the radio speaker outlet grille.

6. Connect the speaker wires to the radio,

7. Check the radio operation.

TROUBLE SHOOTING GUIDE — RADIO

The symptoms and possible causes of minor troubles
interfering with normal radio receiver operation are listed
in the Trouble Shooting Guide. The causes given are
not intended to cover all radin rveceiver troubles. How-
ever, they will help locate minor troubles or determine
that the receiver requires major repair.

MNo Reception

1. Burned out fuse.

2. If all tubes do not light up, make cerlain voltage is
available at the “A" lead (12 Volts).

3. If some tubes light up, replace those that do not
light.

4 Defective antenna.
5. Bhorted speaker lead or defective speaker.
6. If the radio still will not operate, substitute the test

tubes for these in the receiver, one at a time, allow-
ing enough time for cach tube (o heat up before
going on to the next tube.

Be sure to turn off the radio receiver before re-
moving or installing the speaker or any radio tube.
1f radio still will not play, remove the receiver for
a major repair.

Moisy or Erratic Reception

NOISY RECEPTION—ENGINE MOT RUNMING
1. Loose connections.
2. Defective radio tubes.

252

NOISY RECEPTION—ENGINE RUNNING

1. Defective suppression eguipment.
2. Condensers not properly grounded.
3. Receiver not properly grounded to instrument panel.

MOISY RECEPTION—CAR IN MOTION

1. Loose or broken lead-in cahle,
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 zpeaker cone.
Forcign material on cone,
Bent or twisted speaker mounting,
Defective radio tube.
Be sure to turn off the radio receiver before re-
moving or installing a tube,

U

Weak Reception

1. Adjustment of the anlenna trimmer.
2. Dwfective radio tube.

Be sure to turn off the radio receiver before re-
moving or installing a tobe.

HEATER

The fresh air heater iz designed to funclion in con-
junction with the right duct of the fresh air ventilating
g¥stem. See figure 12-6. 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. 12-6—Heater System—(&0C-7829)
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DEFROSTER NOZZLES

DEFROSTER HOSES
PLENUM CHAMBER

HEATER HOSES

HEATER INLET COLLAR

Fig. 12-7—Heater Disassembled—(60C-7832)

allowing the selection of outside air for ventilation or
heating. See figure 12-7.

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 passenger compartment through
a register under the right side of the instrument panel.
Pulling the knob out, allows air to enter the heater blower
inlet duct.

When the heater control knob is pulled all the way
outward it 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. Always
turn the blower switch to the off position before pushing
in the heater control knob.

Heater Current Draw Test

Connect an ammeter as shown in figure 12-8. 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 12-9 shows the complete heater motor circuit.

D'SCONNECTW

TO HEATER SWITCH
AMMETER

BATTERY

Fig. 12-8—Heater Motor Current Draw Test—(60C-7830)
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e

RED {LO}
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ACC. TERMINAL OF
" HEADLIGHT SWITCH

Fig. 12-9—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.

Disconnect the wires at the heater motor and re-
move the ground wire to the firewall retaining screw.

Remove the heater and motor assembly retaining
nuts from the firewall.

Disconnect the fresh air inlet rubber boot, pull the
heater assembly from the firewall, and lay the heater
assembly on the floor.

INSTALLATION

1.
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Position the heater assembly to the firewall and
install the retaining nuts.

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 (Removal and Installation)

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.
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8.

The heater motor and blower assembly are balanced
as an assembly and should not be mixed.

Install the heater motor and bracket to the blower
housing.

Install the heater assembly.

Defroster Nozzles Removal and Installation

1.

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.

A

Loosen the heater switch knob set screw and remove
the knob.

Remove the heater switch to instrument 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 limer.

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

R R o R

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

ARSI

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 12-10.

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

/

L= — - N _
ADAPTOR/'@ @ -
-

VACUUM WIPER MOTOR

JET & BRACKET
ASSEMBLY

WINDSHIELD WASHER /

CONTROL CABLE

W”\

VALVE

BRACKET

RESERVOIR

Fig. 12-10—Windshield Washer—(60C-7833)

256



SECTION 13— BODY

13A—VEHICLE IDENTIFICATION 13E—MOULDINGS
13B—FRONT, REAR, AND LUGGAGE COMPARTMENT  13F—GRILLE

DOORS 136—BODY—FRAME
13C—WINDSHIELD AND WINDOWS 13H—STATION WAGON
13D—SEATS, TRIM PANELS, AND HEADLINING 13 )—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
T Metuchen
Serial Number
The serial number designates the model year of the BODY STYLES
vehicle, the plant which assembled the vehicle, body type CODE BODY BODY TYPE
identification code number, engine identification, and NUMBER STYLE
consecutive unit number. 01 62A 2 Door Sedan
02 54A 4-Door Sedan
MODEL YEAR 06 59A 2-Door Station Wagon
The numeral zero (0) denotes Model Year 1960. 07 71A 4-Door Station Wagon

1960 MODEL YEAR
ASSEMBLY PLANT
BODY SERIES IDENTIFICATION
ENGINE IDENTIFICATION
CONSECUTIVE UNIT NUMBER

MADE IN REG. U.S.
BER U.S.A. BY PAT. OFF,
e
OH OI S

\
800001 FORD MOTOR COMPANY
BODY COLOR TRIM DATE TRANS AXLE

62A IM-1 20 158 1 3 ‘
|

THIS VEHICILE 1S CONSTRUCTED|UNDER UNIT[ED STA[TES LETTER PATENTS LALLELLYUY
2590719 2617681 26316/94 267|757 267574 2683578

TRANSMISSION

2726894 27827\22 27844363 2789621 2810447

2859998 2862488 Re2(t593 MONTH OF YEAR

OTHER PATENTS PENDING DAY OF MONTH

BODY STYLE BODY COLOR TRIM

Fig. 13A-1—Patent Plate—(60C-8048)
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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.
(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.

AT COLOR “M” NUMBER
A Tuxedo Velvet M30J-1724
C Crystal Turquoise M30J-1139
E Cote D’Azure Blue Metallic M30J-1225
F Inlet Blue M30J-1226
H Javelin Bronze Metallic M30J-1230
dJ Signal Red M30J-1232
K Twilight Turquoise Metallic M30J-1233
M Sultana White M30J-1238
N Sahara Beige M30J-1249
Q Royal Lilac Metallic M30J-1248
R Buttercup Yellow M30J-1275
T Valley Green Metallic M30J-1273
U Bronze Rose Metallic M30J-1266
w Cameo Green M30J-1274
VA Cloud Silver Metallic M30J-1287

TRIM CODE

A two digit number indicates the type of trim and the
trim color.

TRIM TRIM

CODE SCHEME

01 | White Vinyl & Sapphire Tweed B/cloth

02 | Green Vinyl & Sapphire Tweed B/cloth

03 | Red Vinyl & Sapphire Tweed B/cloth

04 | Turquoise Vinyl & Sapphire Tweed B/cloth

05* | Green Vinyl & Green Honeycomb B/cloth

06* | Red Vinyl & Black Honeycomb B/cloth

07* | Turquoise Vinyl & Turquoise Honeycomb B/cloth
08* | White & Black Vinyl

09 | Red 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)

REAR AXLE RATIO CODE
The rear axle ratio code “1” indicates a ratio of 3.56:1.
No other axle is presently specified:

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
cylinder, inside and outside handles, and the linkage
connecting these units. The lock cylinder is separate and
uses an offset operating lever to actuate the locking
mechanism.
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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.

Front 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 figures 13B-1 and 13B-2
for adjustment points.

After adjustment at the hinge attaching points, check
the alignment between the lock rotor and striker plate
for proper door closing.
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[T FiLLAR ATTACHING
BOLTS.UPPER
1C

DOOR ATTACHING
EDLS-UPPEH

B ™.

DOOR ATTACHING
BOLTS.-LOWER

PILLAR ATTACHING 2
BOLTS-LOWER

Fig. 13B-1—Front Door Adjustments—(60C-B025)

Striker Plate 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

Fig. 138-2—Rear Door Adjustments—(60C-80264)

the door resulting from door misalignment. No attempt
should be made to correct door sug at the striker plate.
The door should be properly aligned and the striker
plate azsembly adjusted to the door. The load carryving
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 resull in premature wear of the striker plate.

To adjust the striker plate vertically, loosen the siriker
plate =crews and move the sinker plate up or down as
NCCeSSATY.

T'o adjust the striker plate assembly horizontally, scribe
4 pencil line on the lock pillar along the bottom of the
striker plate to maintain the vertical adjustment. Loosen
the striker plate scrows. Move the striker plate assembly
in or nut until the door will close with &8 normal swing and
hold tight enough to prevent the door from ratiling.

The striker plate assembly can be shimmed so that
the rotor on the door lock iz properly centered in the
striker plate assembly. At no time should thore be more
than two shims between the siriker plate assembly and
the lock pillar.

If proper centering of door lock rotor in striker plate
assembly cannot be obtained by shimming, align door
fore or aft at door hinges.

—

SHIM

STRIKER || |AUXILIARY

PLATE

‘HANDLE
ASSEMBLY

M

LOCK
CYLIMDER

RETAIMNER DOOCR LOCK

Fig. 138-3—Door Lock and Hondle—(60C-8047)

Front Door Lock Assembly Removal and Installation
REMOWVAL

1. Remove the trim pancl and the trim panel upper
retainer. Pull the water shield away from the access
holes.

2. Remove the lock inside door handle and the remote
control attaching screws,

3. Working through the access hole, disconnect the
remote control link at the remote control. See
figure 13C-6,
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4. Lower the glazs, remove the rear run retaining screw,
and pull the lower end of the run forward and up.

5. Remove the lock push-button, the lock retaining
serews, and the lock (along with the two linksa).

INSTALLATION

1. Position the lock assembly in the door, and install
the lock retaining screws.

2. DPosition the remote control, cunneét the link, 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 A8 NECESSAry.

O, lnstall the lock push-button and check the operation
of the lock. If necessary, adjust the lock striker plate,

6. Carefully cement the water shicld to the inner panel,
and imstall the tnm panel upper retainer and the
trim panel

Rear Door Lock Assembly Removal and Installation
REMOVAL

1. Remove the lock push-button, the trim panel, and
the trim pancl upper retainer. Pull the water shisld
away from the access holes,

2. Remove the bellcrank pivot screw and the remote
control mounting serews. See Figure 13C-10. Remove
the remote control,

3. Raise the glass, remove the lnck retaining screws,
then remove the lock, links and bellerank as an
assemhbly. See figure 13B-4.

PUSH BUTTON ROD

LOCK REMOTE
CONTROL CLIP

REMOTE CONTROL

i
DOOR OPENING
REMOTE CONTROL LINK

DOOR LOCK

5

[BELL CRAMK

Fig. 13B-4—Rear Deor Lock and Remete Ceontrol—(60C-8030)

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.

3. Install the belicrank, adjust the remote control, and
tighten the mounting screws,

4. Tnstall the lock push button and check the operation
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of the lock. If necessary, adjust the lock siriker plate.

5. Carefully cement the water shield to the inner panel,
and install the trim panel upper retainer and the
trim panel.

Door Lock Cylinder Removal and Installation

1. Carefully pull aside the front door weatherstrip,
remove the lock evlinder retaining clip and withdraw
the cylinder. See figure 13B-5.

2, Install the lock cylinder and insert the retaining
clip. Make certain that the outer end of the elip
iz tight against the door inner panel

3. Cement the door weatherstrip in place.

LOCK CYLINDER s
RETAINING CLIFy

?

Fig. 13B-5—Door Lock Cyllnder Removal—{60C-8031)

Door Outside Handla Remaval and Installation

1. Remove the trim pancl and the trim panel upper
retainer. Pull the water shield away from the door
handle screw access hole.

2. Remove the handle retaining screws, and remove
the handle. See figure 133-3.

3. Cement mounting pads to the handle and install
handle,

4, Cement the water ghield to the inner panel, inslall
trim panel upper retainer, and install the trim panel.

LUGGAGE COMPARTMENT DOOR

The luggage compartment door is mounted on hinge
assembliez incorporating two torsion rods which assist
in raising the door and retaining it in the open position.
The torsion rods arc mounted on the left- and right-hand
hinge brackets. A rotary type, ratchet 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
to the door by two capscrews at each side. All holes in
the hinges are elongated to permit adjustment of the
door. See firure 13B-6.

Adjustments

To adjust the luggage compartment door fore and aft,
loosen the four capscrews that secure door to the hinges,
Lower the door and shift it as required Tighten the
CADBCrEwS.
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Fig. 13B-6—Luggage Compartment Door Adjustments—
{60C-8002)

The lugguge compartment door is, adjusled up or down
by loosening the capserows which secure the hinges to the
motniling brackels. With the door in the closed position,
raise or lower the forwerd edge of the door, 45 necessary.
Tighten the capscrews

Two adjustable rubber bumpers are provided at the
lower edge of the luggage compartment door fo maintain
proper alignment of lhe door at the lower edge, when
locked.

Tension on the torsion rods can be increased or de-
credsed by moving the rod wind up ends to a forward or

LOCK CYLINDER AND
SLEEVE

ASSEMBLY 7\ I
EGCK C"I'UNDER,H._.__“:_:“__H_ b
ETAINING CLIP™ == .- ,___'! "?
~._ DOOR LOCK e
., AETUATING ! "" FPAD

Li

TORSION RODS

Fig. 138-8 -Removing Luggoge Compariment Door
Rods—(60C.-8004)

rearward notch on the hinge bracket. If the door is too
hard to close, decrease the fension by mwving the rod
eneds [orward, 11 the door will not stay in a fully opened
position, incresse the tension by mwving the rod ends
rearward.

The lugpage compartmenl door lock siriker plate is
adjustable up ur down. The door lock is adjustable from
zide to side,

To adjust the striker plate, lovsen the two capscrows
and move it as reguired. Tighten capscrews. To adjust
the door lock, loosen the four capscrews and move 1L us
required. Tighten the capscrews, See figure 1.H1-7,

Torsion Rod Removal and Installation

REMODVAL

1. With the luggage eompartment door propped in the
full open position, place the service tool on the
wind-up end of the torsion rod. See figure 138B-8
This toul can be made locally from %% inch bar

gtock, See figure 13B-D,
3’8 “1 }‘]'

518" DIA

Fig. 138-7—Luggage Cempartment Door Lock Adjustmenis—
(&0C-8050)

Fig. 13B-9-Torsion Rod Replacement! Tool—{80C-B8003)
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2.

a4,

4.

Paorition the service tool on the wind-up end of the
rod in the same manner as outlined under the re-
moval procedure. See figure 13B-9.

Insert the rod into one of the adjusting slots in the
hinge plate and rotate the rod into the horizontal
glot in the hinge plate.

Perform steps 1" through “3" at the opposile hinge
plate to install the second torsion rod.

Door Removal and Installation

1.

2.

3,

Place a protective covering on the body back panel
and guarter panels.

Remove the four capscrews which secure the door
hinges to the door.

To install, reverse steps "1 and “2", and realign
door to opening.

13C— WINDSHIELD AND WINDOWS

2. Full the tool rearward to move the rod out of its
horizontal slot in the hinge plate. Move the tool
and torsion rod downward until there is enough
clearance to unwind the rod,

CAUTION: Use a firm grip on the tool when reliev-
ing tension.

3. Disengage the stationary end of the torsion rod from
the hinge arm and remove the rod. Torsion rods
overlap each other at the center. Always remove the
bottom torsion rod first.

4. Perform steps “17 through “3™ at the opposite hinge
plate to remove the second torsion rod.

INSTALLATION

1. Insert the stationary end of the torsion rod into the
hinge arm.

WINDSHIELD

The windshield is of the curved type mounted in a
rubber weatherstrip. The weatherstrip with sealer elim-
inates water leaks and will act a8 a cushion for the glass.
The removal and installation procedurc is the same for
all models.

Windshield Removal

l.
2.

Remove the windshield wiper arms and blades.
Tape the Toof 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.
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Fig. 13C-1—Moulding Joint Cover Remeoval—(&0C-8040)

Remove the top moulding retaining screws. See
figure 13C-2.

Remaove the side garnish mouldings and the rear view
mirror.

Push outward along the edges of the windshield, and
remove the windshicld (with the weatherstrip and
the outside mouldings).

If complete disassembly and reassembly is necessary
continue by removing the outside mouldings and
then remove the weatherstrip from the glass,

f

B.

9.

10.

11

MOULDING RETAINING SCREW

Fig. 13C-2—Windshield Top Moulding—{60C-8041)

Clean the glass or the weatherstrip and the opening
Nange.

Apply sealer all the way sround the glass groove in
the weatherstrip,

Position the weatherstrip on the glas=, and then in-
stall the outside mouldings in the weatherstrip.
Insert the draw cord in the weatherstrip. See figure
13C-3. Apply =oap solution to the weatherstrip sur-
faces that will conlact the windshield opening flange.
Apply a bead of sealer to the windshield opening
flange. See figure 13C-4,

Windshisld Installation

Install the windshield assembly, using the draw cord
to pull the weatherstrip over the windshicld opening
flange. See figure 13C.5. Be careful not to allow the
windshield sealer to contact the headlining.

Install the rear view mirror and the garnish mould-
ings.

Install the top moulding screws and the moulding
joint covers. Remove the tape,



BODY

13-7

4 Check for leaks, and insiall the wiper arms and
blades.
Clean the glass and mouldings.

[={.

b DR AW CORD
WEATHERSTRIF

Nl T BELT MOULDING
Fig. 13C-3—Drow Cord Installation—{60C-8042)

FRONT DOOR WINDOWS

Adjustments

Refer o figure 13C-6.

1. Hemove the trim panel and water shield. The window

riun assemblies can then be adjusted to tilt in or out

by loosening the run lower allaching screws,

The front run can be adjusted fore or all by using

suitable shim stock between the front run and the

vent window division bar. The front and/or rear run

can also be shimmed at the lower attaching screws.

3. The window lower stop can be adjosted up or down
by loosening the attaching screws.

4 Vent window operating tension can be increased or
decreased by turning the lension adjusting nut. Sec
figure 13C-T.

pa

Fig. 13C-4—5ealer Application—({60C-8043)

Fig. 13C.5—Windshield Installation—(60C-8044)

BELT LIMNE
WEATHERSTRIP

LOCK
FUSH BUTTON

DOOR HAMDLE
REMOTE RETAIMIMNG SCREWS
CONTROL
RETAINING

SCREWS

REMOTE
CONTROL

REGULATOR GLASS GLASS REAR
RETAIMING RUN STOP RUN
SCREWS RETAINING RETAINING RETAINING
SCREW SCREWS SCREW

Fig. 13C-6—Front Door—(&0C-8018)

5. The door frame mounting holes are elongated to pro-
vide a tight fit for the vent window frame in the door
frame.
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HAIN SHIELD

UFPER FIVOT
RETAIMNIMNG SCREWS

WEATHERSTRIP

e TENSION ADJUSTING NUT

Fig. 13C-7—Vent Window Assembly—(60C-8037)

Removal

1. Bemowve the lrim panel and the (rim panel upper
retainer. Pull the water shield away from the access
holes.

2. Remove the door window stop and lower the glass
Remove the regulator arm roller from the glass
channel.

3. Loosen the front run attaching screw and remove the
run retaining bracket from the inner panel. See figure
13C-8,

e
DOOR GLASS
" FRONT RUN

FRONT RUM

RUN RETAINING
BRACKET

4. Remove the front run from the veni window division
bar by pulling rearward on the edges of the run,
fi. Remove the glass. See figure 13C-9.

Fig. 13C-B—Doer Glass Run Removal—{&0C-B0O3B)
164

Fig. 13C9—Doar Glas: Removal—|60C-8039)

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
har.

3. Instsll the run retainer bracket and window stop.
Adjust the run and stop.

4. Insatall the trim panel waler shield, upper retainer,
and trim panel,

DOOR VENT WINDOWS

Removal

1. Remove the trim panel and the upper retainer. Pull
the water shield away from the access holes.

2. Remove the door window slop and loosen the front
run attaching screw. Remove the run retaining
bracket from 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 weatherstrip 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 flat washers. Remove Lhe
weatherstrip. See figure 13C-7.

Installation

1. Install the weatherstrip. Install the pivot and the
pivot spring assemhbly, Adjust the spring tension,
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2. Install the vent window and frame in the door frame.

3. Install the run, retainer bracket, and window stop.
Adjust the run and stop.

4. Install the trim panel water shield, upper retainer,
and trim panel,

b, Cement the door weatherstrip at the forward door
frame.

REAR DOOR WINDOWS
Adjustments

Refer to figure 13C-10,
1. Remove the trim panel and water shisld. The window
run assemblies can be adjusted o tilt in or out by
loosening the run lower attaching screws,

STATIONARY
GLASS

RETAIMING

BELT LIMWE
WEATHERSTRIF

QOR GLASS
RUM

REAR RUN

REMOTE CONTROL LOCKNUT

STOP

Fig. 13C-10—Rear Door—(60C-8052)

2. The front run can be adjusted fore or aft by using
suitable shim stock belween the fronl run and the
door frame.

3. The window lower stop can be adjusted up or down
by loosening the attaching screws,

Remeoval

1, Hemove the trim panel and the trim panel upper
retainer. Pull the water shield away from the access
holes.

2. Hemove the window regulator and the stop, and lower

the window to the bottom of the door.

3. Remave the rear run adjusting nut. Disconnect the
remote control anti-rattle clip, See figure 13C-10,

4. Pull down the rear run enough lo clear the door
frame, and then remove it by pulling it forward and
out of the division bar,

5. Tilt the rear edge of the glass to the boitom of the
door and then remove the glass.

Installatien

1. Position the glass and run assembly in the door,

2. Install the run in the division bar, and install the
run adjusting nut finger-tight,

3. Install the regulator and the stop, adjusting the stap
as requircd.

4. Connect the anti-rattle clip and make any necessary
in or put adjustments in the runs. Tighten the ad-
justing nuts.

5. Install the water shield, the trim panel upper retainer,
and the trim panel.

REAR DOOR STATIOMARY GLASS OR WEATHERSTRIP
REMOVAL AND INSTALLATION

1. Hemove the rear run adjusting stud lock nut, prv 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. Disazsemble the window frame and install a new
glass if required. When installing the glass apply
sealer between the glaszs and the weatherstrip. See
figure 13C-11,

RETAIMIMG SCREWS

WEATHERSTRIP

WINDOW

CLASS FRAME

| _—
;RET.&JNING SCREWS

Fig. 13C-11=5tatienary Glass—(60C-8053)

4. Install the glass frame in the door and cement the
door weatherstrip in place.
5. Install the run, adjusting it as necessary,
QUARTER WINDOWS
Adjustmeants
1. Remowe the rear seal cushion and seat back.
2. Remove the quarter trim panel.
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3. Fore or aft adjustment can be made at the rear run
attaching screws. See fipure 13C-12.

REAR RUN
RETAIMING SCREWS

REGULATOR
RETAINING SCREWS

|

REGULATOR
ROLLER

N \r‘F‘

Fig. 13C-12—Quorter Window—(60C-8010)

4. After the neceseary adjustments have been made,
carefully install the guarter trim panel water shield,

5. Install the quarter trim panel, rear seal buck, and
the rear seat cushion.

Removal

1. Remove the rear seat cushion and back.

2. Bemove the trim panel and the trim panel upper
retainer. Pull the waler shield away from the access
hole.,

Fig. 13C-13—Quarter Window Gloss Removol—{&40C-8011)

3. Remove the lower and front garnich mouldings.

4. Remove the rear run,

5. Lower the window until the regulator rollers are
aecessible and disconnect the front roller from the
channel

6. Lower and tilt the glass and then remove it. Sec
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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 garnish mouldings, the water shicld, 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 mountled in a rubber weatherstrip
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 13C-14.

RETAINING

SCREWS

2. Place a proteclive covering on the rear upper body

panel to prevent damage. To remove the window
from the back window opening, place a hand on the
upper part of the glass 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 weatherstrip assembly.

Installatien

1. Remove the weatherstrip from the glass

2. Visually inspect the weatherstrip for cracks or tears
and replace it if necessary. If the weatherstrip does
not have to be replaced, clean it thoroughly.
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3. Remove all old sealer from the body opening pinch-
weld flange.

4. Apply sealer all the way around the glass groove in
the weatherstrip.

5. Install the weatherstrip on the back window glass.

6. Install a draw cord in the weatherstrip and apply
soap solution to the weatherstrip surfaces which
will contact the back window opening flange.

7. Apply sealer all the way around the edge of the
body opening pinchweld flange.

8. With an assistant, place the back window assembly
in the body opening.

9. 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

Work, other than that of minor nature, is more easily
performed when the front seat assembly is removed from
the car. The procedure is as follows:

Seat and Track Removal and Installation

on the frame. Remove the seat tracks from the frame.
Transfer the seat adjusting lever knob to the new left
hand track assembly.

On a car with a solid seat back, remove the bolts
and washers attaching the seat back. Remove the
hairpin clips from the pivot pins.

1. Disconnect and remove the front seat retracting 6. On a car with a split front seat back, remove the
springs from the seat track. See figure 13D-1. hairpin clip from the center seat back studs.
WING NUT

TRACK
ASSEMBLY

RETAINER

FRONT SEAT
ASSEMBLY

HANDLE
ASSEMBLY

ANTI-SQUEAK

Fig. 13D-1—Front Seat-—(60C-8009)

2. Remove the bolts and nuts retaining the seat tracks
to the floor pan and lift the seat assembly from the
car.

3. Disconnect and remove the tie rod from the eye bolt

7.
8.

Remove the seat back from the seat.

Position the seat back assembly on the seat. On cars
with the split back seat, install the hairpin clip at the
seat center bracket.
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8. Install hairpin clips on the seat back pivot pin. On a
car with a solid seat back, install the bolts and
washers attaching the seal back to the seat.

10, Position the new geat tracks on the frame and install
the retaining bolts and tie rod.

11. Position the seat assembly in the car and install the
retaining boltz and nuts. Tnetall the retracting springs

Tie Rod Adjustment

Tie rod maladjustment will affect only the passenger
gide of the seat. In case the latch retaining the track fails
to release, remove the tie rod from the adjusting eve
bolt and loosen the wing nut. Turn the eve bolt clockwise
enough turns to shorten the tie rod travel sufficiently to
release Lhe track latch. If the lateh fails to secure the seat
travel, turn the tie rod adjusting eye bolt counterclockwise
to lengthen the tie rod travel enough to allow the latch to
snap into locking position. Tighten the wing nut and
position the tic rod on the adjusling eve bolt.

DOOR AND QUARTER TRIM PANEL REMOVAL AND
INSTALLATION

Hagically, all door and quarter trim panels are retained
in the same manner. In view of this, onc removal and
installation procedure will cover all models.

1. Remove the window regulator handle with Tool
21812-A. See fipure 131-2, Insert the tool between
the conirel handle and the friction plate. Turn the
tool against the spring clip until the handle can be
released from the shaft

Remove any screws retaining the trim panel to the

b

Fig. 13D-2—Haondle Removal — Typical—{60C-8001)

inner panel, such as the arm rest retaining screws.
See figure 13D-3.
3. With a putty knife, pry the trim panel retaining
clips cul of the inner panel at each side.
4. Bow the trim panel out of the retainers, and care-
fully loosen the plastic water shield, if necessary,
Place a daub of sealer over each trim retaining clip
hole to seal the retaining clips when they are pushed

L]
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UPPER RETAIMNER

WINDOW REGULATOR HANDLE

'R LOWER RETAINER Zaii i i

Fig. 13D-3—Deor Trim Panel — Typical—{60C-8034)

into the door. Also, apply this sealer around the win-
dow regulator shaft, and other existing holes.
6. lasten the plastic water shield to the inner panel
with trim cement
Make sure all the retaining clips are installed in the
trim panel, place the lower edge 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 pancl.
B. Install the arm rest retaining screws.

8. Insert the spring clip in the handle, position the
regulator handle spring, place the friclion plate
against the trim panel and push the handle onto the
shaft until the spring clip snaps into the groove,

HEADLINING REMOVAL AND INSTALLATION—
MODELS 54, 62

Removal

1. Remove the sun visors,
Remove the windshield side garnish mouldings.
Remove the rear view mirror.

Remove the rear seat cushion and rear sest bhack
cushion.

Remove the coat hooks.

MODEL 62: Remove the quarter window upper gar-
7. MODEL 54: Remove the center pillar garnish mould-
ings.

-~ LW

o o

m

Remove the dome lamp assembly.

9. Remove the back window assembly. Refer to “Back
Window Removal,”" Section 13-C,
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ROOF HEADLINING
SUPPORT RETAINER

VIEW.CC
ASSEMBLED

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—Meodels 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. NOTE:
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 14 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

269



13-14

BODY

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

A

Remove sun visors.

Remove windshield side garnish mouldings.
Remove rear view mirror.

Remove coat hooks.

Model 59: Remove quarter window garnish mould-
ings.

Model 71: Remove center pillar garnish mouldings
and stationary window front garnish mouldings.

10.

11

12

13.

14.

15.

Remove stationary window upper corner mouldings.
Remove dome lamp assembly.

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 Y4 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 of bows on headlining.

ROOF HEADLINING
SUPPORT RETAINER

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.

5. 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.

6. 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.

7. 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.

8. Cement headlining to stationary window area.
MODEL 59: Cement headlining to underside of side
rail at quarter window area.

9. Install remaining parts by reversing order of removal
procedure.

13E — MOULDINGS

OUTSIDE MOULDING INSTALLATION

Figures 13E-1 and 13E-2 show the various methods of

retaining the body outside mouldings. Before removing
any outside moulding, it should be determined by the

type of moulding retainer used, whether the respective
door trim, quarter trim, or luggage compartment trim
should be removed. Bolt-on moulding retainers require
removal of the trim panel, before removing the moulding.

)V*@ ”,

D

FsHowN
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SHOWN C

TYPICAL

Fig. 13E-1—Moulding Installation—(Models 71 and 59)—(60C-8059)

271



TLT

BSHOWN
JTYPICAL

Fig. 13E-2—Moulding Installation—(Models 54 and 62)—(60C-8058)

91-€l

AQog



BODY

13-17

13F = GRILLE

The grille consists of a double row of concave vertical
segments with dual headlamps 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.

2. Remove the screws securing the headlamp doors.
Remove the headlamp doors.

3. Remove the grille assembly attaching serews. Sec
131)-1. Remove the grille by lifting up and forward.

4. To install the grille assembly, reverse the removal
procedure,

Fig. 13F-1=Grilla Assembly AHaching Points—{&60C-B0O07)

136G — BODY-FRAME

GEMNERAL DESCRIPTION

The Comel is of a unitized body-frame construction.
The body shell and underbody are welded into one unit.
The [ront suspension member assembly which supporta
the engine and front suspension is structurally similar
to the front end of the frame type assembly. The front

gide rails Incorporate provisions for accommodating
bumpers, suspension, stabilizer, engine, stesring and
{ran=mission,

The rear suspension member assembly is similar to the
rear portion of the frame typr asembly. Mrovision is
made in the rear for axle, springs, and shock absorbers,

ALIGNMENT

Before checking underbody and suspension member

alignment, inspect the suspension member assemblies for
damage and lonse parts. Inspect all members for cracks,
twists, or bends. Check all welded connections for cracks.
Misalignment can affect and be detected in front wheel
misalignment, vibration and abnormal wear ol 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
types of frame aligning equipment are available com-
mercially. Manufacturers of such equipment usually sup-
ply complels instructions with each unit. See figure
13031,

HOISTING INSTRUCTIONS
Special precautions are necessary when hoisting the
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[+—19.87

58.50

UPPER SUSPENSION
MOUNTING HOLE-FRONT

MOUNTING HOLE
(RH. SIDE)

F -— G
PLAN VIEW
UPPER SUSPENSION
MOUNTING HOLE-REAR
REAR BUMPER
MOUNTING

FRONT HANGER

77

MOUNTING HOLE

STEERING GEAR MOUNTING HOLE (LH. SIDE)

SIDE VIEW
LOCATION POINTS AND MEASUREMENTS
MEASUREMENTS | MODELS | MEASUREMENTS | MODELS

A 48.79 54.62 |E 4276 54.62
A 48.4] 59-71 |E 42.30 59.71
B 37.50 54.62 || F 35.99 54.62
B 37.44 59.71 | F 35.50 5971
C 178.57 54.62 |G 80.51 54.62
C 173.52 59.71 |G 75.88 5971
D 89.95 54.62 |IH 4.82 54.62
D 85.72 5971 | H 3.30 59-71

THE DIMENSIONS

BETWEEN POINTS "X" AND

"Z" AND BETWEEN POINTS "Y"
AND "Z" CAN ONLY BE MEASURED
WITH THE ENGINE REMOVED.

THE REMAINING DIMENSIONS
SHOWN IN PLAN VIEW CAN BE
PROJECTED DOWNWARD AND
MEASURED ON A LEVEL SURFACE.
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Fig. 13G-1—Underbody Dimensions—(60C-8056)



BODY

13-19

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

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-
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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
usedd, 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 slrul connection.
Either side of the front end of the car may alsa be
raised by jack pressure on the front crossmember, or on
the crossmember to which the stabilizer is connectled.

Eilher side of the rear end of the car mav 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 care with an automatic transmission, the
selector lever should be set in “P" (park) position. With
either tvpe of transmission, the parking brake should be
gpt, and the wheels blocked to prevent the car from
rolling.

To raise the front of the car with a bumper jack, posi-
Lion the jack on either side of the bumper lower atlaching
bolt.

To raise the rear of the car, the bumper jack should
be placed betwen the bumper opper and lower attaching
bolts.

13H — STATION WAGON

STATIONARY WINDOW REMOVAL AND
INSTALLATION

Removal

I. Working inside the car, remove the inside front
moulding, Remove the rear stationary window upper
corner moulding and pillar plug button to gain
access 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-
cluding the weatherstrip and the upper and front
outside mouldings.

Installation

1. Remove the mouldings and the weatherstrip from
the glass. Carcfully inspect the weatherstrip for
cracks and tears and replace it if necessary. If the
weathersirip does nol have tn be replaced, clean it
thoroughly to remove oll old sealer.

Remove all old scaler from the window opening.

Apply sealer around the glass groove in the weather-
strip and install the weathersirip on the glass,

4. Install the upper and front mouldings in the weath-
erstrip.

Inutall a draw cord in the weatherstrip, apply seuler

around the window opening, and install the window,
Be careful not to allow scaler to contact headlining.

(=]

6, Install the upper moulding retaining screw and in-

QUTSIDE
QUTSIDE

REAR
FRONT MOULDING

MOULDING
SEALER :
UPFER MOULDING

OUTSIDE
WEATHERSTRIP

& WEATHERSTRIP
4 il [[=""54 LA
JINSIDE COVERF

LATCH STRIKER
PLATE

HINGE
ASSEMBLY

SUPPORT -GA._-
ASSEME! Y o2

IMAMNUAL]
TAILGATE LATCH

STRAP ASSEMBLY”

Fig, 13H-1—Stationory Window—(60C-8021)
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stall the outside rear pillar moulding.

=1

Install the inside upper cormer moulding, front

moulding, and plug button,
d. Clean off all excess sealer,

BACK WINDOW REMOVAL AND INSTALLATION

Removal
1. Lower the tail gate.

2 Disconnect the tail gate supports at the tail gate.
See figure 18H-2.

3. Remove the screws securing the inside cover panel
o the tail gate, Hemove the cover panel, See figure
13H-3.

4. Remove the relainers from the window channel
rollers. Separate the regulator arms from the rollers.

5. Slide the glass out of the tail gate. See figure 13H-4,

Installatien

1. Imstall the retainers in the window channel rollers,
Lubricate the rollers and window channel,

Install the rollers in the window channel, Slide the
window into position in the tail gate. Align the
rollers with the regulator arm pivots, then press the
pivols into the rollers to seat retainers in the pivot
grooves.

pa

3. Install the inside cover panel and the (ail gate

supports. Seal all mounting surfaces with a bead
ol sealer.

TAIL GATE LOCK REMOVAL AND INSTALLATION
To remove either lock assembly, proceed as follows:

1. Lower the tail gate and disconnect the tail gate
supporls at the tail gate.

2. Remove the screws securing the inside cover panel
to the tail gate, Hemove the cover panel.

3. Remove the screws securing the latch assembly to

TAILGATE LATCH RELEASE
AND LINK ASSEMBLY

TAILGATE INSIDE
COYER PANEL

ASSEmBLY

the cover panel and disengnge the latch from the
release link. See figure 13H-3.

4, The tail gate latch, release and link assembly can
be removed at this time if replacement is required.

5. To install, reverse the removal procedure,

BACK WINDOW REGULATOR HANDLE REMOVAL
AND INSTALLATION

1. Remove the back window assembly. Refer to “Back
Window Removal and Installation.™

2. Remove the screws attaching the regulator assembly
to the tnil gale inner panel. Remove the regulator
by lifting up and out.

3. Hold the window regulator handle assembly; while
working through the upper center access hole, re-
maove the nut attaching the regulator handle assem-
bly fo the tail gate. Remove the regulator handle
assembly,

4. To install, reverse the removal procedure

TAIL GATE COUNTERBALANCE SPRING REMOVAL
AND INSTALLATION

1. Remove the counterbalance spring naccess cover
plate. See figure 13H-5.

2. Working inside the vehicle with the tail gate closed,
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.

WEATHERSTRIP

——— .
REGULATOR ASSEMBLY
T

Fig. 13H-3=Tail Gate Cover Panel—(&0C-8014)

GLASS LOWER SIDE RUN ASSEMBLY

Flg. 13H-4~Tail Gate Windew Mechanism—(40C-8015)
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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.

_COVER PLATE

ANTI-RATTLER

PIN

COUNTER
BALANCE
SPRING

Fig. 13H-5—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.

4. Lower the tail gate and position a support under the
back window.

5. Remove the side and upper window runs, 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

278

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 located on
the right side of the dash panel in the engine com-
partment and a 13l%5-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 battery terminal of starting motor relay
flows through the 30-ampere circuit breaker to the con-
trol 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 13%4-ampere circuit breaker.

Key Operated Switch Circuit

Current from battery terminal of 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.



BODY

13-23
STARTER RELAY 34 AMP. CIRCUIT BREAKER
o BACK WINDOW
. MOTOR
................. syir
.............. e

ELECTRIC BACK
WINDOW SWITCH

..
WIRING COLOR CODE U ~~~~~~~~~~~~

B BLACK eSS T
G GREEN e U
R-O RED-ORANGE BAND I 4 U

R RED

Y YELLOW I

13 1/2 AMP
ELECTRIC BACK WINDOW CIRCUIT

KEY SWITCH

BREAKER
BATTERY TERMINAL OF
STARTING MOTOR RELAY
30 AMP. CIRCUIT BR R
‘ BREAKE LIMIT SWITCH. BACK WINDOW

\ MOTOR
@A . @ _D/H—J-R-@J- _C‘F'_\
R-O @ ©a l ; ®A
e L I

| SNLIENCJSIVS gCVCI"I'(CH { ®‘
Y| @ Y_@A I\ @

.-'-:u

R |® G ®A[

13 1/2 AMP.
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Fig. 13H-6—Back Window Circuit—(60C-8057)

279



13-24

BODY

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

280

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

6.

7.

Remove the screws attaching drive assembly to the
regulator and remove the drive.

To install, reverse the removal procedure.

1. Lower the tail gate.

2. Remove the tail gate cover panel (back window in BACK WINDOW SWITCH AND HANDLE REMOVAL
the up position). AND INSTALLATION

3. Disconnect motor wires at the quick disconnect. 1. Lower the tail gate.

4. Remove the nuts securing the motor to the window 2. Djsconnect the battery ground (negative) cable.
regulator .drlve assembly. Pull the motor shaft from 3. Remove the tail gate cover panel and back window
the coupling and remove the motor. assembly.

5. To install, reverse the removal procedure. 4. Disconnect the switch and regulator motor wires at

the quick disconnects.
5. the back wi 1 -
BACK WINDOW REGULATOR DRIVE REMOVAL ?ef;?o‘l’;e ¢ back window regulator and motor as
AND INSTALLATION 6. Working through the access hole in the tail gate,
Lower the tail gate. remove the regulator handle retaining nuts, control
h 'l | and back wind switch, and handle assembly.

2. Remove the tail gate cover panel and back window 7. To install, reverse the removal procedure.
assembly.

3. Disconnect the regulator motor wires at the quick pack WINDOW LIMIT SWITCH REMOVAL AND
disconnect. INSTALLATION

4. Remove the window regulator and motor assembly. .

CAUTION: The regulator assembly arms must be 1. Lower the tail gate.

securely retained when disengaging quadrant from 2. Remove the screws securing the back window limit
the drive assembly gear to prevent the counterspring switch assembly to the tail gate pillar.

from unwinding the regulator quadrant and causing 3. Remove the back window limit switch assembly
possible personal injury. from the pillar.

5. Remove the nuts securing the motor to the regulator 4. Disconnect the limit switch wires at the bullet con-
drive assembly. Pull the motor shaft from the cou- nectors.
pling and remove the motor. 5. To install, reverse the removal procedure.

13) — SPECIFICATIONS
GENERAL INFORMATION
COMPO- CONSTRUCTION OR COMPO- CONSTRUCTION OR
NENT OPERATION NENT OPERATION
Body All Steel Welded — Unit Body Doors :
Design Type Double Panel Construction 14 Door
Only with Separate Upper
Hood . Window Frame
Type Double Panel Welded Construction Hinges
— Front Opening — Supported Type Offset Concealed Type. Door Checks
. .. Integral with Lower Hinges
by Rod Wh O Position
y o e in Dpen Fostho Location Front Hinges — Mounted on Body
Hinges Front Pillars
Tg Sei Rear Hinges — Mounted on Body
ype cissor Center Pillars
Location Mounted on Fender Apron
Door Handles
Type —
Hood Lock .
Type Safety Lock g;l:)s;di Push Button
Location Hood Inner Panel Inside Lift, Handle
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COMPO- CONSTRUCTION OR DESIGN ADJUSTMENTS
OPERATION
NENT LOCATION ADJUSTMENT
Door Locks -
. — — D
Type Safety Type Rotor and Striker Plate Hood — At Hinges Fore or Aft—Up or Down
Adjustable Bumpers Up or Down
qur Lock Assembly Side to Side
Windows
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
At Hinges Fore or Aft—Up or Down
Luggage
Compartment Torsion Rods Adjustable Tension
Door le Panel Welded C " Adjustable Bumpers Up or Down
Type Double Panel Welded Construction 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
ook DESCRIPTION TORQUE
C Front and Rear Door Hinges 28-32 lbs. ft.
Type Two Latch Type Controlled by a Door and Quarter Windows
Central Release (Manual) Up or Down Winding Effort—
Weather- Not to Exceed 25 lbs. in.
proofing
Outside Rubber Weatherstrip LUBRICATION AND MAINTENANCE
Inside Windlace — Polyethylene Sheeting COMPONENT LUBRICANT
on Door Inner Panels and Quarter Hood
Inner Panels Lock Lubriplate 8L-19586-A
Windshield Hinges Light Engine Qil
Descriptior] One-Piece Wrap-Around Door
Type of Lock Rotor Light Engine Oil
Glass Laminated (Safety) Hinges Light Engine Qil
Back Window Check Ar‘ms Luk?riplate 81.-19586-A
Descriptior] One-Piece Curved Lock Cylinder Lock Lubricant, B5A-19587-A
Type of Luggage Compartment Door
Glass Tempered Plate (Safety) Hinges Light Engine Oil
Windshield Lock Rotor Light Engine Qil
Wigef 1 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
Fresh Air Ducts Lock Cylinder Lock Lubricant, B5A-19587-A
Type Dual, Right and Left Hand, Fresh Front Seat
Air Intake Ducts Track Lubriplate 8L-19586-A
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SECTION 14 - LUBRICATION

LUBRICATION AND MAINTENANCE SCHEDULE
Every 1,000 Miles

b

STANDARD TRANSMISSION: Use SAE =0
multi-purpose gear lubricant ns required.
3. REAR AXLE HOUSING: Clean filler plug and

FRONT SUSPENSION AND STEERING LINKAGE surrounding area before removing plug. Lubricant
'. FRONT SUSPENSION: Lubricate four lubrication el should be maintained at filler hole opening
puints (upper and lower ball joints), two each side e oov type hypoid gear lubricant SAE 90,
: : ; ; : g MG-19581-B. In sustained temperature below —25°
with chassis lubricant. Lubricate spring seat pivots— : ;
: : ; £ ', use SCL type hypoid gear lubricant SAE "0,
ome each side with chassis lubricant. MGI9ESIA. D A todleally dial ot
2. STEERING LINKAGE: Lubricate four tie rod ends <3 i @ ot perlodically drain and refill
two each side with chassis lubricant, Lubricate 2 TONE T

eomnector links  one each side with chassis lubricant. 4. BRAKE MASTER CYLINDER: Use heavy-duty
hydraulic brake fluid, parl number MK-19542. Cor-
rect level is 1 inch from top of filler opening,

CHASSIS LUBRICATION (EXCEPT FRONT SUSPENSION AND f. ?I:]Tmmr?:' ITl;‘ir}almﬁsmNs: Check  fluid
STEERING LINKAGE): EVEL a00n g o (] ing procedure:

. i i 4. Be =ure that the car is standing level; place the
1. CLUTCH EQUALIZER BAR: Lubricate with chas- transmission in neutral and apply the parking
sis lubricant. 1

brake.
2. TRANSMISSION, CLUTCH AND BRAKE LINK. b W the . i = g }
AGE: Lubricate at linkage joints and Sivot volinle q hen engine and transmission have reached

: * biend : : their normal operating temperature, shift the
(except those with rubber insulators) with SAF. 10W transmission Lhrough all drive ranges lo sssore

engine oil. fluid distribution throughout the system, then
place the transmission in PARK position.
¢. Raise the hond. Before removing the fluid laval
GEMERAL IMSPECTION indicator, clean all dirt from the fuid lewvel indi-
i i for 1,
Check the following fuid levels: SR )
1. STEERING GEAR: Use steering gear lubricant d. Hemove indicator and read Muid level,
LA-19578-A as requirad, c. Add Type “A, Suffix A" Automatic Transmis
CARBURETOR STANDARD BRAKE
AR CLEAMER TRANSMISEION F MASTER CYLINDER UNIVIRSAL JOINTS
EVERY 4000 MilES EVERY 1| 000 smills EVERY 1,000 siiFs WprACK
CLEAN RITER BY REMOVING CHECE LEVEL -ADD CHECE LEVEL ADD iF IVERY 15000 MILES
AND TAPHNG IT LIGHTLY 10 SAL B0 GEAR LURAC ANT EEQUIRED CORRECT LEVE
REMOVE DUST AND DIRT §n DUsTY I ERIUmED P FROM 1OP BRANE
OF SANDY AREAY MORE FREQUENT AUTOMATIC TRANIMISSION FLIED: M- P53 543

CLEAMING MAT BE MECESSARY)

CH FLLW Wil 13
REFLACE EVERY 20,000 MILES .;E..—,.EETLHU %::;: :,v:um '“1"'11‘:1'{:”
EVERY 24000 Ml 1sE K0 MILES
“l.‘lllu=:l.?rll IET..IT AUTTMATIC TRANSMISSON FLUID CHECK LEVEL
EVERY 4,000 MILES IVPE AT SUMIL A B9L-IPASOR ¥ MEGURED
WASH IM CLEANING FLUID
AMD'DRAIN, WET ELEMEMNT
WITH [Numtv Oil WHEN CLUTCH

FOUALIZER BAR

ENGIME USE CHASSIS LUKRIC AMT
i i
EVERY EVERY 1,000 MILES
A4,000 MILES
CHAMGE L STEERING GEAR

M CRAMECALE EVERY 1L,0DD MIlES

CHECK LEVIL
ADD W REQUIKED
LA-FPITE A

DisSTRisuTOR
EVERY 10000 wmILES
USE SAR M0 Ouf N
OiL CUP AND ON CAM
PICE. USE CAM LUBRICANT
O CAM LOBES

SPRING SEAT PIVOTS

EVLETY 1,000 milks
OMNE ATTING, EACH SIDE
CHASSIS LUBRICAMT

FRONT
FROMT WHEEL BEARINGS SUSPENSION

! EVERY 10,000 MiLES EMERY 1000, La.ES

WO HTTINGS, EACH Si0€
TWO BEARIMNGS FACH Siof
TIE RODS AND STEERING STOPS CLEAN AND REPACK CHASSIS LussicANT

oIL FILTER

EVERY 4,000 MiLES
REFLACE CARTRIDGE |ind

DUSTY OR SANDY AREAS
MOHE FREQLUENT CHAMNGES FULL. rYEN CONNECTING LINK EVERY 100D MILES IUBRICAMT. WHEEL
MAY DE MECESSARY ) ~ EVERY 12.000 MILES BALL STUDY USE LUBRICAMT 819588 BEARING GREASE
REH) LTER EVERY 1,000 MiLE ME POINT EACH SIDE lpian

Fig. 14-1—Chassis Lubrication Guide—(50C-8401)




14-2 LUBRICATION
HODOD LOCK AND STATION WAGON RUBBER WEATHERSTRIPS
AUXILIARY CATCH TAIL GATE HINGES LUBRICATE, USING SILICON

USE LUBRICAMNT BLI195ES USE LIGHT EMGINE OIL TYFE SEAL LUBRICAMNI. LUGGAGE

SPARINGLY ON LOCK
DOWEL AMD CATCH.

M HIMGE ASSEMBLY PIVOTE

COMPARTMENT LOCK
USE LUBRICAMT BL-19584
ON ROTOR ANMD LATCH,

HOOD HINGES
USE LIGHT ERGINE OiL
(SAE 1OW) OM
HINGE ASSEMBLY FIVOTS

i

; DoOR
DOOR HINGES CHECK ARMS
USE LIGHT ENGINE QIL  |jsE LUBRICANT
(SAE 10 W) 8L-19586
AT EACH HINGE POINT, SEARINGLY. MA

JSE A SMALL SCREW
DRIVER TO CLEAR ANY
CREAIN HOLES WHICH

LUGGAGE COMPARTMENT
HINGES
USE LIGHT EMGINE OIL
{SAE 10W) OM HIMGE
ASSEMBLY PIVOTS. |

i
BODY AND DOOR
DRAIN HOLES DOOR LOCKS
AFPPLY LUBRICANT BL-19586.
USE SPARINGLY ON STRIKER
FLATES AND ROTOR TEETH. USE

¥ BECOME FLUGGED. SAE 1OW OIL ON ROTOR SHAFT.

Fig. 14-2—Body Lubrication Guide—(60C-8402)

gion Fluid, if nccessary, to bring the fluid level
to the FULL mark on the indicator,
CAUTION: Do not overjill.
f Replace fluid level indicator.
A DIRIVE BELTS: Imaspect tension of all drive belis,

Every 4,000 Miles
BODY LUBRICATION

1. DOOR LOCES: Apply lubricant. part number
8L-19536, sparingly to striker plate and rotor. Also,
apply light engine oil (SAE 10W! at rotor shaft.
DOOR CHECK ARBRMS: Apply lubricant, part
number 8L-19586, sparingly.

MR HINGES: Apply light engine oil (SAE 10W)
{four lubricalion points al sach door).

HOOD AUXILIARY CATCH: Apply lubricant,
part number SL-19586, sparingly.
HOOD LOCK: Apply lubricant,
BL-195386, to lock dowel cateh.
HOOD HINGES: Apply light engine oil (SAE
LOW ) o hinge assembly pivols.

LUGGAGE COMPARTMENT DOOHR LOCK:
Apply lubricant, part number BL-19586, to rolor
and latch.

LUGGAGE COMPARTMENT DOOR HINGES:
Apply light engine oil (SAE 10W) to hinge nssem
bly pivols (one point at each hinge).

BODY AND DOOR DRATN HOLES: Usse a small

part number
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screwdriver to clean any drain holes which may
become closed with any foreign material.
LIIBRICATE RUBBER WEATHERSTRIPS:
Usze silicon type seal lubricant.

0.

EMGINE LUBRICATION

1. Change il in crankease and replace vil filter car-

tricdlge every 4.000 miles or 4 months whichever occurs
first.

Clean sereen in crankease oil filler tube cap. Saturate
screen with engine oil after cleaning,

Clean carburetor air cleaner by removing filter and
tapping lightly to remove dust and dirt. The filter
elemenl may also be cleaned with compressed air
observing the following precautions:

a. Care must be exercised so thal the filtering fiber
is nol ruplured by the air stream.

Direcl the air siream against the element in a
direction opposite that of the intake air flow.
Do not wse cleaning solvents and be surc the
compressed air is clean. More frequent cleaning
of the air cleaner may be necessary if the vehicle
is aperated under abnormal or dusty conditions.

by

Every &,000 Miles
WHEELS AND TIRES

Rotate wheels and fires and check for tire wear. If
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unusual tire wear is being experienced check front wheel
alignment, adjust as required.

Every 10,000 Miles
ENGINE TUNE-UP — MINOR

Check battery, ignition timing, carburetor adjustment,
transmission linkage adjustment and shift points, clean
and gap spark plugs, replace as required, inspect and ad-
just distributor breaker points and rotor, lubricate dis-
tributor.

WHEEL BEARINGS
Clean and repack front wheel bearings. Note condi-
tion of brake linings, replace if required.
Every 12,000 Miles
FUEL FILTER

Replace fuel filter every 12,000 miles or 1 year which-
ever occurs first.

Every 16,000 Miles
STEERING GEAR

Check and adjust steering gear preload, if necessary.

U-JOINTS

Repack with wheel bearing grease.
FRONT “‘U’’ JOINT YOKE AND TRANSMISSION OUTPUT
SHAFT SPLINES

Lubricate with B8A-19589-A, molybdenum base grease.

Every 20,000 Miles
CARBURETOR AIR CLEANER

Replace carburetor air cleaner filter.

Every 24,000 Miles
AUTOMATIC TRANSMISSION

The transmission should be drained and refilled, using
the following procedure:

1. Remove converter housing lower plate.

2. Drain converter by removing one drain plug, then
rotate converter 180° and remove the second drain
plug. Use starter jumper wire to rotate converter.
Do not use studs or ring gear to pry on.

3. Remove drain plug from transmission oil pan and
drain fluid. Remove and clean oil pan and fluid
screen.

4. Install fluid screen and oil pan with new gasket.
Install drain plugs in converter and oil pan.

5. Add 4 quarts of automatic transmission fluid type
“A, Suffix A.”

6. Start engine and allow to idle approximately two
minutes, then add approximately 2 quarts of fluid
to transmission.

7. Operate transmission through all ranges, then place
in “PARK” and check fluid level. If oil is not up
to dipstick level mark, add as required. The correct
fluid level is determined by the “FULL” mark on
the dipstick rather than by the quantity of fluid
added.

CAUTION: Do not overfill.

It is suggested that the transmission band adjust-
ment be checked whenever the oil pan has been
removed for cleaning (fluid change) or other service
work.

Seasonal Preventive Maintenance

1. Radiator flush, spring and fall.

2. Add rust inhibitor to coolant each spring. Add anti-

freeze each fall, if required.

Inspect all hoses—replace, if necessary.

4. Carburetor—position accelerator pump link in proper
lever hole for warmer or cooler areas.

w

LUBRICANT SUMMARY CHART

DESCRIPTION LUBRICANT CAPACITY
Engine Oil Classification MS*
+70° and Above SAE 30 314 qts.—Add 1 qt. With
+32°F to +70°F SAE 20 or 20W Oil Filter Change
—10°F to +32°F SAE 10 or 10W
—10° and Below SAE 5W

*Do not use multi-viscosity oils (5W-20, 10W-30, 20W-40) except those which are certified by the marketer to
satisfy ASTM G-IV Test Sequences which describe the minimum requirements for oils for American Petroleum

Institute classification MS.
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LUBRICANT SUMMARY CHART — (Con’t.)
DESCRIPTION LUBRICANT CAPACITY
Transmissions:

Comet Drive*

Automatic Transmission Fluid
“Type A, Suffix A” (B9L-19A509)

1214, pts. (approx.)

Standard SAE 80 Multi-Purpose Gear
Lubricant (Winter and Summer) 214 pts.
Rear Axle
Above —25°F SAE 90 (MG-19581-B)
Below —25° F SAE 80 (MG-19581-A) 2 pts.

Brake Master Cylinder

MK-19542 SAE Heavy
Duty Type

As Required

Steering Stops

8L-19586 Grease

As Required

Steering Gear

Steering Gear Lubricant
(LA-19578-A) or (B8A-19578-A)

8 oz.

Front Wheel Bearings

MC-19585 Front Wheel
Bearing Grease

As Required

Chassis Lube Fittings:
Front Suspension Ball Joints
(4 fittings)

Chassis Lubricant

As Required

Clutch Release Equalizer
Shaft and Ball (1 fitting)

Chassis Lubricant

As Required

Lower Gear Shift or Selector
Lever (1 fitting)

Chassis Lubricant

As Required

Spring Seat Pivots, Tie Rods
and Connecting Link Ball
Studs (8 fittings)

Chassis Lubricant

As Required

Universal Joints

MC-19585 Wheel Bearing Grease

As Required

Distributor
Cam Lobes

Breaker Cam Bearing (I.D.
of Cam)

0Oil Cup
Cam Oil Wick

Cam Lubricant

SAE 10 Engine Oil
SAE 10 Engine Oil
SAE 10 Engine Oil

As Required

As Required -
As Required
As Required

*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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