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FOREWORD 

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

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

SERVICE DEPARTMENT 

LINCOLN-MERCURY DIYISION 
FORD MOTOR COMPANY 



SECTION 1-WHEELS AND TIRES 
GENERAL DESCRIPTION 

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

Refer to "Specifications-Wheels and Tires" in this 
section of the manual for complete specifications. 

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

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

PERIODIC MAINTENANCE 

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

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

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

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

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

WHEEL AND TIRE BALANCE 

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

Static Wheel Balance 

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

Correcting Static Unbalance 

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

pressure and valve caps in place. 
Accurate static balance may be obtained with use of 

commercial balancing equipment. The placement of bal­
ancing weights and use of the equipment is explained in 
instructions furnished with the unit. 

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

Dynamic Wheel Balance 

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

Correcting Dynamic Unbalance 

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

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

WHEEL AND TIRE REMOVAL AND INSTALLATION 

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

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

2. Raise the car until the wheel and tire clear the floor. 
3. Remove the wheel stud nuts and the wheel and tire 

from the hub and drum. 
4. Clean all dirt from the hub and drum. Be sure that 

the replacement wheel and tire are clean. 
5. Position the wheel and tire on the hub and drum, and 

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

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

TIRE INSPECTION 

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

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

TIRE REPLACEMENT 

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

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

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

Fig. l-l-Bead Loosening Tool-Typical-(60C-280l) 

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. 
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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. 

WHEELS AND TIRES 

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

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

9. Give the tire a few quick bursts of air to seat the 
beads properly, and then inflate the tire to 40 pounds 
pressure. Check to see that the bead positioning ribs 
(outer rings near the side walls) are evenly visible 
just above the rim flanges all the way around the 
tire. If the ribs are not even, deflate the tire com­
pletely, and then inflate it again. 
CAUTION: Exceeding 40 psi on initial inflation to 
seat the tire beads may damage "hung-up" beads. 
Also, the explosive force resulting from a broken bead 
may result in serious injury to persons nearby. 

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

TUBELESS TIRE VALVE REPLACEMENT 

1. Remove the tire from the wheel. 

2. Remove the valve. 
3. Inspect the valve hole in the rim for burrs and sharp 

edges. File or rasp the edges of the hole smooth be­
fore installing a new tire valve. 

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

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

FRONT WHEEL BEARINGS, CUPS AND SEALS 

Front Wheel Bearing Adjustment 

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

1. Raise the car until the wheel and tire clear the floor. 
Rotate the wheel and check freedom of rotation. 
Drag will indicate brakes holding, bearing too tight, 
or defective bearing. 



WHEELS AND TIRES 

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

OUTER BEARING CUP 

ADJUSTING OUTER 

NUT BEARING 

GREAS~ C~~ELL~~D 
CAP~~ ~7 W~HIr1\E\R\\q ,\\"\Ila\\. 

NUT 

HUB BOLT 
COTTER PIN 

HUB AND BRAKE 
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 1/8 turn (1 castellation), but not more 
than 1/4 turn (2 castellations). 

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

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

Front Wheel Bearing Replacement 

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

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

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

3. Remove the grease cap from the hub. 
4. Remove the cotter pin and adjusting nut from the 

spindle, then remove the flat washer and the outer 
bearing cone and roller. 

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

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

Fig. 1-4-Front Wheel Bearing Cup Installation-{60C-2804} 

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

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

14. Place the inner bearing cone and roller in the inner 
cup, and install the grease retainer with the reverse 
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1-4 WHEELS AND TIRES 

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

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

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

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

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

TROUBLE SHOOTING 

Tire Wear 

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

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

Worn or Damaged Front Wheel Bearings 

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

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

Tire Pressure 

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

Underinflation increases the percentage of deflection of 
the tire and causes the tread in the shoulder area to wipe 
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Fig. l-S-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. 

TREAD CONTACT 
WITH ROAD 

TREAD CONTACT TREAD CONTACT 
WITH ROAD WITH ROAD 

Fig. 1·6-Tread Contad-(60C·280S) 
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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. 
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i t· .~~ .... ~----
Fig. 1-7-Tire Cross-Switching Diagram-(60C-2806) 

TROUBLE SHOOTING 

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

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

SPECIFICATIONS 

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

Wheels: 
Type 
Size: 

Steel Disc, Drop Center Rim 

Diameter 
Rim Width 
Mounting Provisions 
Bolt Circle Diameter 

Tires: 
Type 
Number of Ply (Standard) 
Inflation Pressure (P.S.I.) 

Passenger Car 
Station Wagon (No Load) 
Station Wagon (With Load) 
Size 

13 
4.5 

4 Stud Bolts 
4.5 

Low Pressure, Tubeless 
4 

Front Rear 
24 24 
22 26 
22 30 

6.50 x 13 

TORQUE VALUES 

Wheel Nuts 55-85 Ibs. ft. 

SPECIAL TOOLS 

TOOL NO. DESCRIPTION 

1175-AE Remover-Grease Retainer 
1217 -AA Replacer-Front Hub Bearings and Grease Seal 
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BRAKE SYSTEM 

plate. Apply a very light coating of high temperature 
lubricant to the brake shoe-to-plate contact points. 
Be very careful that the lubricant does not touch the 
linings. Install the wheel and drum, and adjust the 
brake again. Install the adjusting hole cover. 

4. Adjust the remaining brakes. 
5. If necessary, adjust the parking brake cables. Refer 

to "Parking Brake Adjustment" for proper adjust­
ment procedures. 

6. 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. Pull the parking brake handle upward until the 
ratchet bar sets at the third notch. Raise the car. 

2. Refer to figure 2-3. Loosen the locknut located on the 
front of the equalizer rod; then, turn the nut located 
on the rear of the equalizer rod forward against the 
cable equalizer until the cable system prevents for­
ward rotation of the rear wheels. 

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

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

5. Lower the car. 

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. Disengage the locking rod and connect the ball end 
of the cable to the slot on the control assembly. 

2. Assemble the pulley to the control handle with the 
clevis pin. 

3. 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 Ibs. ft. 

4. 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 Ibs. ft. 

2-4 

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 

1. Attach the rear of the cable to the equalizer lever. 
2. Thread the forward end of the cable and housing 

through the two holes in the left front side member. 
3. Insert the cable and housing through the hole in the 

dash panel. 
4. Disengage the locking rod and connect the ball end 

of the cable to the slot in the control assembly. 
5. Install the two screws that retain the cable clamp 

to the dash panel and tighten them. 
6. Install the parking brake handle. 
7. 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. Install the cable equalizer and the equalizer rod on 
the cable. 

2. Install the ends of the cable through the holes in 
the carrier plates and connect them to the brake shoe 
levers. 
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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. R~move 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. 

5. Remove the brake pedal spring insulator and spring. 
6. Remove the brake pedal pad and the pedal stop. 

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 
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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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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. Attach the boot to the master cylinder. 

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

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

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

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

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

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

8. Connect the wires to the stop light switch. 

BRAKE DRUMS 

Front Brake Drum Removal 

1. Raise the car so that the wheel is clear of the floor. 

2. Back-off the brake shoe adjustment. 

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

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

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

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

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

4. Adjust the brake as described in this section. 

Rear Brake Drum Removal 

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

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

Rear Brake Drum Installation 

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

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

Brake Drum Inspection and Refinishing 

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

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

Inspect the brake linings. Linings that are worn to 
within 1/32 inch of the rivet head or have been saturated 
with grease or oil should be replaced. Worn linings can 
score the brake drum. Inspect brake shoes for distortion, 
cracks, or looseness. If this condition exists, the shoe 
should be discarded. Refer to "Brake Shoes and Linings" 
for proper replacement procedures. 
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are..-om 0. darrra~. 

c.. I""""" the. bnoltoo "","'" and. il _ Yo ...tin"" 
u ""tlined in thi. Oi'Ction. 

l ining Replo •• ",."' 

I. Rc'''()''-~ I"" old b.-3U lininJ. WAM I"" bTake .hoe> 

Ih<rrou.hly in a d"a" ""h·e"'. R""""", "II bu .... "'" 
"",.h .pot. from .he """". 

2. ('bed II>< i",,"1.> .I .. """", of tho b ... ke " rom If tho! 

"rom ", I""" thon 0.03(1 inch ovcr.;"", " . bn<btd 
II";,, ...... y be ..... :d!rd. 

3. l'os.ition d ... ....., linin, on lhe at.le. 1MCr1 and 
..,.. ... tbo riveu a. tlw 0I1t"" ,......... I ...... U the 
n'm:r.ining ri,-~l8. 1""",11 . 11 pat" ""'PI~io<I in u... kit. 
KrplK<'men, I;ni n (ll ore ,"o"n" .nd .... , .. <1M • 
•• ind i". ;, ....... i ....... 

4. C"""k lhe clAA .. """ bet .. ·","" Ibe lIninll .ond .hoe. 
11", linin. must """I l i~hlly UAi""l W ..00.. ... ith 
001 mo", than 0.00.:; i""h oI""m ...... bet",...," .ny 
tloU riv~ .... 

I. AI'l'lya '..,ry Ii~. tnO'''''' uf hilh I-olm~",lu", lubri­
D"" to tho bnkr ""'-to ..... ".;... pLoI~ I:OfIblct puinl8 

and "" II .. """."k~1 porlion 01 ,he adjuMin, """""'. 
"'" n.y "" ... Iu ' .ha, ,ho lubri .. n l d.n n'" ...... h .... 
Ii" ;,, .... Screor' the :r.dj.."lin ............ into II ... nu l. 

2. Pool.ion ,"" bmk ..,.,.,. 00 tho, , .... ~ry .no.. 
",ill h< al lhe rear .... I"'n piaord In ita proper """"ion 
~",i""l u... OIM";'" pin .... s.... fl,u ... 2·9. 

3. I" ... " Ihe brnk~ "dju.,inl lie"''''' lItol",,,,,,, In., Jmr,'er 
~nd. 01 II .. , b",ke .1><,." ' " U ... I Ih~ III., ... 1_1 will 

be du-.,.,tly ""pooi,~ ''''' 0I .<i ... piA'" Adj ... lin. hul~. 
1 .... "'11 lhe "pri"l HI !'" """'" MId of lno ohoe:o. It.,­
m<r"~ tho brake cylinder claIN' , 

4. PIi>e<o...., v..,., "...,.,..,1;"" in I"""'iuo in I"" hrtoke 
cylincJ.,. and,..,.m.1 u...l>U.ie. plate .. iU, u'" UPP'"' 
..nd uf 'he ""'- in Ii .... " 'i,h It... "nchrw pi"". W ith 
I"" ..... of" ~ , inch puno:h _ ....... I"" _mhly ",ith 

I"" rriIW...- "I"i".I' ",0<1 "':.i ......... O n the ..,ar brak ... 
;n,la1\ th. p."k ... , h •• k~ Ie'· ••• link. and .p. i,,~ 

..-',h lhe ..boc ..... "' bl,. 

6. p",<-" u.., ",,,-·ho. pin 1'1"", (W~, ,I", nnchor pin. In-

" 
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BRAKE SYSTEM 

BRAKE CARRIER PLATE ASS'Y. 

ANCHOR 
PIN 

~-~ 
LEVER ASS'Y. 

NUT ~ 

SECONDARY SHOE AND LINING ASS'Y. 

RETRACTING 
SPRING 

r- _ 
1 () . ~ LINK ~ 

,. ":RlNG fl1 / / ,.J;7 
I RETAINER // .. 

---.J 

RET AINER--_ 

COVER---.; 

tFRONT! 

: ':"-liNK SPRING 1 WASHER 
I 

1- • // SPRING 

•. ' RETAINER \~ ..... / 
• SPRING ~ 

• .'~ ~ ... ~ ~ADJUSTING SCREW NUT 
• \;' ADJUSTING SCREW 

I} //[j;I. ADJUSTING SCREW 

SOCKET 

LINING SECONDARY SHOE AND LINING ASS'Y. 

PRIMARY SHOE AND LINING ASS'Y. 

BRAKE CARRIER PLATE ASS'Y. LINING 

RETRACTING 
ANCHOR SPRING 

~lJ---
~~~.ER 

SPRING 

riWjII:O..---ADJUSTING SCREW NUT 

----- ADJUSTING SCREW 

------- ADJUSTING SCREW SOCKET 

PRIMARY SHOE AND LINING ASSY 

Fig. 2-9-Front and Rear Brakes-Disassembled-(60C-2009) 



BRAKE SYSTEM 

,",,11 1M I'f"""ry shoe f<ltnlClini _inl, !<>lk>wfd 
by the ...........tAry Ihoe "'tractin& _in • . !>-. t\~ ... 
2-11 . 

6. Wi"" 'OIlY dUll "" tho- 1"""1 ... berl opind"'. AppIjo • 
(>"WOli", 01 .. ·heel boarinc ~ to the- "Pind..,. 

7. '''''lAli lhe dntm; then. insta.U 1M .... h<J<:" nnd Ii .... and 
,he hUbaop. Blood and twljuot u.., bnt~ .. ""Uintel 
In ,hi • ......:I"",. 

BRAKE (nINOIR 

1. With Ihe w'-I in • ".;".d pooltion . ... """"" I .... 
.. ·heel and Ihon tho> drum. 

, ,,. l · IO-W .... ' Cyl'~~ .. Cl .... p 'n".II.'; ___ T.~I_ 
lal-CM-2002) 

2.10 

2. R<>rlVlV« 1"-' br..b Ihoe _>bIy 1.,Ik>w",. tho! '"""" 
I'<rvi<>w.ly outlined ill lh" M<"tlo<>. 

3. ria"". cbunp. T ..... I J.M · lli:1. O\"ef thr. """" of u.., 
brakp qlindet. Itele, I<> t\lfIInl 2· 10. 

4. On a lront CYI~, dil>ononntct II,.. J.,n..k., """" U 
the line on u.., ".....,bt,r. "flwon on the lronl or ...,."., 
di ... "OflIlect the hmk H"" or ...... fl"Om tho! bood...ide 
vi ,I>< cyiioo@r. 

.~ . Rrnv>Ve I,he two cylindeT nll3injnl ... ,,..,.,, at tho! 

.. ........ n INPI 

booclr. . i<k 01 the ""IT~ pl~t/'. "nd """,,,@ .1>< oyl· 
inner. T he <rlin"'" d..n nol h.,'e 16 he .~m6V"" fr6m 
,he . . .. ie. pial. for d l ...... mbl y, in .Pft'lon. o • • vn. 
haul. l!.o .. · •• ·~ • • if the huPft' .... ..,no.b ave.., .. M· 

Inl • • d .... ~, u.., <ylin4u "' .... be nl ..... -H 'D' 

..,pI_enl. 

I . Hele. to fi", ... 2-12. lten-. the nlbbe< boot&. He­

"""'" u.. p;'tonI<. <:upo., and ..,tum oprin. lrom tho! 
cylinder l:>on-. 

2, H""""", the bl.,oo.,r ..,,,,W, 

1. Wuh all JIOl"" in ckun .x.n.lIuM'd .Iooh<>l and dry 
.hHn .... ith rompr'OMl"d .ir. 

2 . Chod. a.lJ in","",1 ""tlIo lor "".,.,...j .... _r or dam-
a~ II . "1 in ....... 1 pan ~ .. I .... .-.plu"l, . 1I_lIld 
.... ..,pI.-.J . • \ h . ... y. m.b <'eruln , .... cllind ... <ups 

ha,.. " .. ~elC>i • • • ltd or ,"'ellH. 

3. I .... pect II", cylirdeo- """' fM ..,.... mar'" 01' NOt 
II cit"", rond iti<>n .. """"""t. the oylind..,. ",'-'81 l... 

" 
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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. 

2. Remove the brake cylinder clamp. 
3. Install the brake shoes on the carrier plate. 
4. Using a new gasket, connect the hose to the front 

brake cylinder, then connect the hose to the line 
located on the member. 

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

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

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

BRAKE CARRIER PLATE REPLACEMENT 

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

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

3. 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. 

18 

BRAKE SYSTEM 

2. Brake pedal linkage sticking. 

3. Excessive hydraulic seal friction. 

4. Improperly adjusted master cylinder push rod. 

5. Restrictive master cylinder hydraulic line. 

6. Dirty brake fluid. 

7. Faulty master cylinder. 

S. Lack of lubricant on backing plates. 

Dragging Brakes (One Wheel) 

1. Restriction in hydraulic lines or dirty brake fluid. 

2. Sprung brake shoes binding on backing plate. 

3. Weak shoe retractor spring. 

4. Wheel bearing worn or out of adjustment. 

5. Drum out-of-round. 

6. Brake shoes improperly adjusted. 

7. Faulty brake cylinder. 

Noisy or Grabbing Brakes 

1. Grease, brake fluid or dirt on linings. 

2. Scored drums. 

3. Loose backing plate. 

4. Drums out-of-round. 

5. Distorted or improperly adjusted brake shoes. 

6. Linings glazed or worn. 

7. Faulty brake cylinder. 

Brakes Pull to One Side 

1. Linings saturated with oil or grease. 

2. Drums out-of-round. 

3. Incorrect brake shoe adjustment at one or more 
wheels. 

4. Restriction in hydraulic line to opposite side. 

5. Drum scored. 

6. Improper tire pressure or worn tread. 

7. Improperly adjusted or worn wheel bearing. 

S. Weak retracting springs. 

9. Linings glazed or worn. 

10. Faulty brake cylinder. 



BRAKE SYSTEM 

One Wheel Locks 

1. Defective lining. 

2. Loose backing plate. 

3. Distorted or improperly adjusted brake shoes. 

4. Oil, grease or brake fluid on lining. 

5. Faulty brake cylinder. 

Soft Pedal - Brakes Ineffective 

1. Air in hydraulic system. 

2. Brake shoes improperly adjusted. 

3. Master cylinder seals defective. 

4. Fluid leakage or insufficient fluid. 

Hard Pedal - Brakes Ineffective 

1. Lining glazed or worn. 

2. Mechanical resistance at pedal or shoes. 

3. Brake pedal linkage sticking or damaged. 

4. Grease or brake fluid on linings. 

5. Brake line restricted. 

6. Distorted or improperly adjusted brake shoes. 

7. Improper lining installed. 

Pedal Goes to Floor (Or Almost to Floor) 

1. Air in hydraulic system. 

2. Fluid leakage. 

3. Fluid low in reservoir. 

4. Cracked drum. 

5. Hydraulic piston seal leak. 

6. Damaged linkage. 

7. Distorted or improperly adjusted brake shoe. 

8. Linings glazed or worn. 

9. Faulty master cylinder. 

Brake Chatter 

1. Loose linings. 

2. Loose backing plate or shoe support. 

2-12 

3. Front system is loose. 

4. Lining is greasy, glazed or worn. 

5. Poor lining to drum contact. 

6. Drum out-of-round. 

Shoes Click After Release 

1. "Threads" left by drum turning tool pulls shoes 
sideways. 

2. Shoes bind on backing plate. 

3. Retracting spring binding. 

4. Brakes require adjustment. 

5. 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) 

Fluid Capacity­
(Add as Required) 

Brake Lining Width: 
Front - All Models 

Rear - Models 59A and 71A 

1/4 Inch From Top of 
Master Cylinder 

2.25 

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 

Honed Diameter - Maximum 

Wheel Cylinder Bore: 

Front - All Models 

Rear - Models 59A and 71A 

1.0 

1.003 

Rear - All Models Except 59A and 71A 

1.062 

0.875 

0.8125 

All Wheel Cylinders - Honed 
Diameter (Maximum) 

Pedal Free Play 

Drums - Inside Diameter 

Rebore Diameter - Maximum 

Runout - Maximum Total Reading 

Anchor Pin Attachment 

0.003 Oversize 

5/16-7/16 

9.000 

9.060 

0.005 

Sheer Riveted 

19 
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TORQUE VALUES 

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

Brake Cylinder to Brake Backing 
Plate Bolt 130-160 lbs.-in. 

Hand Brake Control Assembly to Instrument 
Panel Bolt 8-14 

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 

12-18 

15-19 

12-18 

12-18 

10-15 

55-85 

BRAKE SYSTEM 

Wheel, Hub and Drum Assembly to Wheel 
Spindle Nut 12-15 

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 

Tool No. 

LM-119 

2018 

2086-L 

2162 

SPECIAL TOOLS 

Description 

Wheel Cylinder Retaining Clamp 

Brake Adjusting Tool 

Brake Shoe Retracting Spring Remover 
and Installer 

Adapter Cap - Pressure Brake Bleeder 
Tank 



SECTION 3 - FRONT SUSPENSION 

SPRt;C OO~"'; ~t 
~". 

SIJSPfNSlOI'< ~,~-

fig , 3_1_"0"' 5 ........ 100 ...... mby_(61C"'....:I31 

DE$(;RIPT10N 

'N' 

The individual front whool ,usp'""ion u, of tOO ball 
joint-typc. Sec figure 3-1. Thi ....... ""Hsion utilize3 coil 
"I'.inp with rl<>ubl~-.<l(tin~ ~leIICOpic shock abtlorbt-ro. 
to mnb'Ol .prin~ adion. A .btbilu"r 1.0." ", .. difoe. oprinll 
action lOT P"'PC' roll oontrol. 

The 'UiI~nlIion armll "'" !Debtl .uunpinp. '!'he upper 
'WI~lllIion arm i» bolW to th~ ' Ilb-I"""" ~t tho! in"",. 
• halt "I th~ arm. T)", l",.~r 8U1lpc"..ion arm is attached 
to a bracket w~lded onto 1M . 1Ib-1,.,."", "r the unifued 

""" . 
The "pring .nd shock "~rber "'" """"nIM a~ th<l 

UPI>" O\II!~""ion ann. 1M 101' o{ Meh .pring i. ",taine<! 
in a hoUllinl[ that is unitizM with 1M body. 

The front shock "boothe. i. mount.-d within the coil 
spring. and i. attached '" !he UPI"" "lSpcn,;on arm 
.prin~ pad and I<> a bracket at the lop of U", opring 
how.int. 

1'he b",k" backin~ plate is --..red to t"" . _ ring 
spindle. The sleering "pind]" Jinlu! the uppo>r and 1"""" 
",,",,,,Mion aJTM through ball joint. th3.t permit ""'v~ment 
of I"" &pindl~ for _""'ring and .prine action. 

'!'he lront .labi!W,r kr is mountro throu~h rub\w,. in· 
, ulaloro onlO U", Bub ·lra,"", and the end. ~'" mnn<'Cted 
10 linb altacbed to the uppe. ~ide of the Iow~r lus]>e""ion -Fore Qnd Qft mov~,""nl of e.och front w~1 u. control led 
by Q otabili:.:inK olrut I""tenffi to t .... 10_ ' ''''p,,,,.ion 
Qnn and 10 a point fmward on the sub-Itatl><', The 
slabilirinJ[ .trot and the 1000000' MIn lorm the ",,_calJod 
"A" 1m,"", and ~id,.. lhe Iow~r PMt 01 the .pindlc •• 

the w..,.,l JlXI> • .,. throuv> it. leometry lrom jounce \0 
,..,bound. 

1'he up"". and Jm"..,r 1>0.11 joint. "'" 01 . Iandard . _1 
...-""'tnlction and am 01 nf>W df!Oil!" . 1'he lower 1>011 joint 
i, , prinK loaded, ,,'hil~ the upl"'r bo.ll joinl ha. no , prin, 
I""d. This is the r=e"", 01 I>o.ll joinl:l ..- on moot 

P""""nR"r "" ... 

PElIODIC MAINlENANCE 

The fronl ",.pension and ltoorinl linlutge &bould be 
luhri<>lk'd ~,ery 1,000 mil ... wiLIl d_is lubricant. 

AI 6,000 mile inw."al.· rotate "' ...... 1. and Ii"", chock 
w~1 bal.noe; check and adiust .""'rin~ Koa. p",]oo.<is; 
check front w ...... 1 Align"",n! and ad jWlt '" ""luire<! if 
un"",,"1 Ii"" ",...,.. U. indiCiltOO. 

Every 10,000 mileo: ~ brake lininII.; clean and ""-. 
pack lront w"",,,1 bearingS, lUld ",plaoe linin" if required. 

fRONT WHU1 A11GNMINT _ DIiSCRIPTION 

Front wheel alij[rlffienl ( ro.ter, camber, and toe-in ) in­
,pection and .djustm<nt <>pcmtions should be perfonned 
by oomoonc lhol"OU~ly familia. ""ith Illipunent work and 
wilh Ibe eheddnl equipment bein, woed. F or nee ...... ry 
hois!in& .nd jackl"l p«t«<iU tff, refer to "Sfttion U G­
BOOy Fum~." 

An unde"'Ulndinl of the facto", in-.,I,ed in .. '-I 
aliJrrunent is Il<lCCSS'lry before an acc:urale job of ~li~. 
ment can .,., P<'rformed. Refer \0 fiJ(U'" 3 ·2. 

c"" •• 
c".te. u. the forward or rearward tilt 01 the top o f the 

.......,1 .pindle. If the .vindle !ilia \0 the """. "",t"r is 
_ith..,. If the spindle tillll tu the front. "". t,,, is nep.­
tive, Refer to fi J(U'" 3·2. 

Th. oreti .... King Pin In<lination 

11>co,..,tical kina pin inci;""tion u. tho tilt of the tuv 
of the spindle toward the oent.>rline of the co.'. King pin 
inclination is me,..,ly a theoretical v..:Jue 118 the desired 
inclination is built into the car .. t time 01 manufacture 
Iltld ""nnol be ndjusled. 

Camber ill thelltnOUJtl the front ... ....,1. af<! tilt<!d Rt the 
top. If a wheel tilt. outward, ""mb<.r is """iti"". If R 
",hrel lilto inward. camber is """,live. Refer to fiJ(U"" 
3 -2. 

To. ·ln 

Toe-ill i. the tumin~ inward of the lront "''''"''1."'' u-..t 
Lhey are d""". together a t lbe front than at the "'~r. 

" 
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Tu,n ln, Angle 

The ~nRUI,,, rola6"""hip of one front whee! 10 lhe other 
must challlle ,." th" ""hide mill< ..... tunl. TI", turninj; 
~ .. ~Ie 01 an iruoide w",,"' should be 200/, ' when the outJo;d~ 
wbrel .. turned 20' , If u.., tumin~ an~ln does not chnck 
to U- 5pecifications. Cf'OO8-....... of tireo will reoult. s,.nt 
I"'rU ~ ,enerally the "'Hille 01 an incorrect twninll: antle. 

f,onl End 1""!Relion 

W~ lJOIMi~, front ",~J ali"",,"n! ch«:b should 
lor p<>rlorm<>d on s tationary w'-l alil!flinll "'!Ilipm.m L 
In the . t.cnoc of such equipment. ponable equipment 
may be u..oo and the work may be perfurmed on any 
le",l Il00 •. The floor """" Khould be level within V. inch 
from front to rear of the co.. and within I,. inch from ,ide 
to .idR It miKhl .,., w~IL if portable equipment ir. woed 
frequenUy, lO mark off II koown level area on the ohop 
&0,. 

Prior to moiing IlnY check or adjWl~nl oj ""heel 
ali,nrnent I~cto'" (otrut, cast,,". =ber. toe·in) the 1<>1-
lowinc ile",. .hould be cMeI,ed and any ~y ad­
juslmenlll should be made. Any of u.....e unit.. if not in 
pm!>,,' adj .... lment, can . fI'<'ct the __ ring of 1M ca , ""d, 
there(o",. =UAe erronooua "",din" durrnr ... h",,] .. Ii,n­
menl operatK"'o: 

I. Check lor specified air p ...... ure in all 4 lill"8. 

2. Raise the front of tl>o <>I.e of[ u,., floor. The IOlur 
a ,m. u...u ld b" u..-d ... upporb. Shalce each front 
... heeL Checl< the lront .""pension 1>0.11 jointo and 
mountin," foe kaoe"""". ~r. ~nd dR""'lre. Checl< 
the b,ake bo.ckina; pia,., mountings. TorqU<l all ioooe 
nut.. and bolts to Sf'I'CiliCAtion9. H"p~ all ""'" 
p<>rtl. 

" 

fRONT SUSPENSION 

3. Choock lhe . teo,inl lear m<>W1Un,. and all ._ring 
linkage connections 10' Iooocncoo. T""I"" all mount· 
ings to !!pt<OilIcalions. If allY of the Hnka ~~ ;" ""'"' 
or bent. ",pia.,., the part.. 

4 . Make ",.tain the otsbiii.ina: . trut on the 10000r .... -
",,""ion arm is .rljU3ted '0 ilJ! oo1"T1'd. l",,~th of 17% 
inche<o. neler 10 fi,,,,,, 3-3. 

~. Checl< ,he front wh<-el bMring ... If e"""""iv~ I ...... play 
is IlOliord, " djWlt the bearinp. M .... e cen ain the 
whftl turn. f,.,.,I,. &piace worn "'" damored bear­
ingll. 

6. Spin ""ch lront whcd with " wheel .pmn..r. ""d 
chooc1r Rnd hALo""" ""ell w ....... l A. rnquired. 

7. Ch<-d the action of the ~ .I:w:><h<>",. Choock th<l 
.hock "1Jooorl>o,,,, for leakage, and check the insulato .. 
101" damnl C or wear. If thc ohock abaorbe .. are nol 
in good oonrlition. pro",,' ."",nn8 rlut",ctt>,i.tiCl may 
boo all""ded. 

FRONT SUSPENSION ... DJUSTMENTS 

11>0 posilion of the 10""" ..... penxion arm ;" controlled 
by the otabili.ing .. rul. '!'he correct installation of Ihi8 
~tr"t is imporllonl ~nd it.. i""wl1o<I length .ohould hA 
cru,.,le<! """ rorreeted, if """"""""'Y. before checking whe<ll 
alillnm",,!. See figure 3-3 . 

II the .tru, d""" not ""","u,.., 17% incb<>o from the 
back face 01 the in4ulator washe, to the cenler of the 
lowe' arm front Rtwchin~ boll, I""""n both nullI _ -urin. 
the .trul to the frame·body membe,. and adjust llie 
fronl, ue reru- nuts to obtain the opecificd l~nKih of 17% 
in<h<A. Torque the roor nut.. to .ro-.o;.~ n .. II. ~ the 
AdjWltm<mt. 

Ca " . " Comb • • , T_ ·ln ... dju. ' .... nt 

'Ibe facto", 01 alignment a~ ;nle,.,..,lofNI gnd il <mOl . d· 
ju.,......", i. made. another 8djUillm<nt ,nay be affected. 
Tl>t,relore. allo'r an alil',"",nl job i . completed. make a 
complete rechecl: 01. aU adju"'menlJ! '" be..,,,, u... ..,ttin~. 

fig . 3-3 _ Ch_ king , h . Shu' I., Ce"od ~ ... g'h_ Typ.lcol 
161 CM-o<O l) 



FRONT SUSPENSION 

n", "'th'n lhe limi ... Ik ""'" all fronl .....,.,nsion And 
"""rin. IIY>'lem nullO and bol .. ..., 1'_ 1)' Ionj~ btl ....... 
I8k'''1 .n), ..,hf<:ol .li","",,,1 "",dinp. 

CASTU 

Pu..iliuo. II", ..... "n a Lo"..,. Roor or DR fUn..,.)'· ty ..... 
.. "h<>rl ali",,,,,,,,1 equlp",,,nl. P ... il"'" " ... i .. bl~ '''UI'' ..... 
I .... 1"",1 ,.)";"I'aOO <'-It the ca.;!e. anlle_ Co.-roct .... Im' 
;" _i t".,. \4'. 1'1,,0 n. m;II". ';". 'I ...... """i"""" dif· 
Ie."""" tIM .......... .. )v-.ol. ohnuld not ~ ."",,.-t .", ' 1'/, ' I"'" 
Ip.n'd I. 

The .... mo>IaJ o! ""imo ~ t .he Iron! bull "r !h~ iNt. Il,, · 
ti<>n nl ohlmo AI ' ...... ,," bo l. will m"oo t be upper ball 
,In;1I1 t" " .... "" l....-w., d . The .. moval 01 lIhimo a t 1M ...... r 
bolt or .1>0 i"''''II"I''''' 01 oI,i">8 . t tI ... 1 ..... ,1 wit "ill 
cou"" ItIft .... 1I Inlnl k> mo." .""",-, .. -.1 A 1132 I ... .. . h.n~~ 
"I .hlm Ih lckn ... a. ~i.h ...... 1. " 'ill ~ha ... ~ , h •. •• ,,~ • 
• JlJII~ . ppr.Jdm.,~I)' '~ •. ~ dill~.~n"" bet"""" ..... . h im 
,...,It Ihid. ...... It I .... , .... belt . ..... uld 110( UeeH III. 
i .. <II. 

'1'0 ~d)"'1 <'08f .... .....", tho 001 ... K',.r ... "~",, .... 
ino",11 ""irna a' P; ...... . IIP Iron. boll or r8' bolt ., 
Tt-qUlr«I. Shim • .,., .. ,-..iI.bk in I 32 ;lI<:h nn.1 '1-
i"",,, thide_. nw, Il l! in.h . him ...... ~Id " 
pla •• d 0,0:.1 " . 1 , .... _ :r.I •• mo , h..." ",~ •• l. or tid"·..,,, 
Ih~ " i ... h . him o. 

2. Whe"lh<> 00""';' ",Ole, has oc..,n oblllined. tlltqllC II,., 

bull. '" 6-j-OO Ito. II 

CAM'U 

L With ..... Qt, "" runway·'YPf' III \0''-1 ali," ..... nl 
...,.,ip ....... ' or DR a ,",,,,,I 1Ioo.or. I'".i.ion a ... it:lb ... 
,,"U.., w, I'" w ........ ond ~k I'" camb«t .. n~"'. 
C~ no"""," ... I"",iti..., ' 0(,'. plu~ flO' m In .. " 'It"-

3-3 

MlUimum dille"""" be."""", wheel. 01"",1.1 not "". 
.-d ."," 1'1. "",Icn-ed ). 

2. To adjust camlx: •• "'........, or ;nMO n @<I""l ahim 
thiclrnoou ~. both bolt.. SM ft,.. .... 3 .... n.. ,emanl 
of «Iuol .hi ... a. ""' h ""," will "'a • .., l be up~r ball 
Jeln. in,,-u-d.. no.- i'" loUollon 0/ eII ual . iWOK a. both 
.... ". w ill m"'''' ,he bell ;Ui,,' ........ r<!. A I l l: h." h 
"banl< 01 . h i", II>I.k n .... al h ot h holt. " 'iII "ball,l[~ I .... 
"" n lo", 011,1< 11' · . T .... IQ,.I _him " •• k .b ie~_ 
a • .,.oh I.nlt . hnuld 110' ex ....... Ill' ;nob . Shi m. a .~ 
• ... II. ble in 1112 inch . .. d '. lnoh , hl<~ n""",,", Th •. 
1132 'n.h . him , . hould he p l.uri o~ol n" .... b",,>'_ 
!'om" OT be ....... " t ... '. 'neh ""'m •. 

J. Wl><n .... """"'" aim"", I",. ).o",n ...t>u.ined. ""'I"" 
....... holt. to fl.~ _~ lbo. ft. 

• . R<'ChPclt "" ••• ,. ond ~t. 

TO~N AN D SUnlNG _IR AUO_INT ADJUS111\fNll 

Too-in .. I'" dill""""", bo>",,"" • -..~ • ......", 
~I I ..... !dr,,,,,,, front of the ti .... and .. .... -'"'mom, tau.. 
., I .... "d...". Te>lT of thP . i __ .-..tIectinl tho Omnull' .be 
....... 10 nrc wrt\<.'d in. T""'-'n i. n-dj ... :M hy "*1\$ of the 
,,,*,,. _mbly a l ."'" O\I'eT endol Hlrn lie rod. s"., lilfU'" 
.1_ ~ . T""-;n i. <'O<,,-ct w ",,", i. i. in I ..... ron,.. of 'I. in<n 
minimum <md 5/ 16 inch .... . ,mll1" , W32 ind> pre_ 
f~,n'd I. Uefo.e checking O. Qdju6ti,,~ I .... ·'n. be ourn .he 
.,Ii~n"",m m"k 00 the 5~ri"i wheel il lincm UP with 
.11<' nli ~"i,, ~ IT><<.k "n the .nd uf .ho .!""rin" ehtoll _ '1'1", 
~1i~ninll malt on the >holl indlC9'et lhe bi,h point ",.ho! 
"""";II~ C"" , . s.., fig"", J ·6 

Soot II>< Iron. ,,''''''''10 in lho' •• ",I,hl ... ~ """,Iion_ 
T" be ""'" ............. 1.8 .... in M ""';Pt' ahead poU_ 
'ion. push the aor .....,. ......... 1'''''-'Xi ........ I)' ,,;~ l_ 
and ..... n ... ,,11 lhe ..... f."...."rd abou. 'h"'" I ...... & 
"""" tho bot """"""""I 01 1I",.:.or illlorw:o rd to~_ 
.ion tho> ",1_ 10 " .......... 1". 

2. C""". lhe ."'"" ..... _I "pnII:~ I~ltion w~ the 
lront .. ......,10 a .... In 11", . Inojaht Mhead pnoi.ion_ If 
t ...... ..,...""" . ... no' ,n ..... i' no."",l """",."" . hey can 
"" prop<'rly adju,t..,;! .1 th.. '"'tt'''' "m<> thAt ..,...in is 
~dju'led_ Sec filfUTt' 3-6. 

3. I ..... i'ion toe in g""Ir~ uti U", ""hoot. '1m! \:I ke "",d -
in .... II ..... 0''''';''1 .. """, opok"" nrc In Ihe tlonJlll! 
~.,o". 1.......,,, th.. daml'l' Anrl "'n~!hen "" "",-,r.~n 
both 8 ... indl,,~~ rods eq .... Uy w wlOn """""" 
"-in_ s...- lilfU .... ;J.(j dnd J·7. 

• . 1/ the •• ....,;II~ " ',"-1 "r""'''' QtC' not ;n lhei, normal 
",,",lion. k><-.. the cbmpo Anti Noorlen or len,u..,n 
lhe rods. R~fc. w r"UmI 3~ . rod .1.7 . nd """""'" 
lhe .u,.-rillg ",,"-I oli,,,,,,,,,, •. T orqut' clamp boI ... 10 
lfl..l5 11:00. II. 

l OW EI AIM STIUT RtPlAClIIIfNT 

I . R ... , .... ,.., .Irul "'''' in ing nUl. waaher nnd ,,,,,,"'tot •• 
f't"<I' 01 Immc-body u,"",u"r. R<-I .... til Ii,u ... :h1. 

" 



3-4 FRONT SUSPENSION 

TURN 80TH CONNECTING 
ROD SlHV~S DOWNW .... D 

TO .. DJUSI >"On ,"'c===c,,:;~ I'OSlIlON ". 

WH." TO. _'''. ::)~;:: 
IS N O T CO U.CT. 

~ 
SItOlIHN ~ . H ~OD 10 

DfC.~"\.f TOE ,N 

... DJUSI 

I fNC 1 H~N ~ H ~OO 
'N(R~"S~ TOf·IN 

f ;g . '-<>-T ... ,. a.d S" ";.9 WhH' Spoke "'iiI"mon' 
160<:-406) 

2. Remove tho- two alw.ollin~ lx>1t. _minI! the .Irut 
W u.., lu ... ~, ' '''I",,,oi,," arm, Hemove ,he .trut, .paoor 
in""lato,. and "'~sher as a unil 

.1. Ch<-ck ronditinn nl til<' n' ....... ' ;n" .. 18to~ . ... asbe",. 
and '(rut. Repla"" worn 0<" dama~.,d part... lIeplaoo 
the 'pa"", il oltd ...,,,a\'on •• ,. d.m.g~d. 

4. Insu.lI lronl lod~,," ... .-~~be" inoulalor , ""d ' pa= 
on the .t.rut. In""" .. rul tnrougn Irn"..._hndy mom _ 
be,. 

LifT _HAND SLUVI .IGHT _HAND SlUVE 

f ;g. j·1_ Sp;.oIt. Ca •• _ ;nv • .,.j ITo ..... ) .. di . . ..... n. 
16OC-401) 

.~. Sc<:u", the s t rut 10 U'IC lower '''''1''''''';0'' arm with 
two lx>11Il. w"oht-~. and n ulll. Torque the nuto to 
<j().,55 lb.. It. 

6 U.in~ t ile locknut, ndju.t tile length of tbe Sirut 10 
17% inche.! a. ohown in fi,me 3·3. 

7. lmtall ,..."' , iruouiator. waAAeT. ~nd m,t. 1'i ~h"'n lho 
nut , .. 40--(;.(; I ..... ft. Recheck the adju.tment 

fltONT SHOCK ABSOIt!EIt REMOVAL 

1. Raise the fronl end of (he ClU" and pia"" oupporto 
und~, tooth . u . pe""ion lower arm • . Ik .'U<~ that the 
)",,'0< end of ,..., , hock ~b".,r~r romaim a <<e .. ihle 
fOT ..,ni<in~. 

~. Di"""n""'t the shock ahrorbeT lower retainin, n,,'" 
from U., "pring lower ""\.ain;n g plato> (pad). s.,., 
figu", 3 ·8. 

3. R<>""w e the ....,.,k "moo""" upper mounting b",cket 
'~!a;ni"iI llulil. Lift (I", bnick~( and ....,.,k ,w".,ro.,< 



FRONT SUSPENSION 3·5 

/""" , .... """ . M fi~ 3-9 Mid 3·10. 
1 . l(e"""", !he oI l<lC11 .t.uro.., lMm ,he motIlI,in~ 

hmr.k~t. 

' ... ,.,0-..... , §ho.~ ... boo ....... ..... .. I-l iOC ... ' O) 

II. R-__ , .... bushIn, .nd .......... ..,..... the IIho:NIk 
.~. 0Iud. 

'RONT SHOCK ABSORIIR INSTAUATION 

I . l",taU ,..., bu.!>in lrlJ un the Jhock ahoorbo. I(,we, 
at .... chi ... _Iuds. 

2. 1J\fIloJi lho """""', and UPl"" bwihin, on thoo ohock 
~beo<b ... . I ... tall the UJlPl" ", .. , .. nline bnodel. buooh· 
..... r.W.cr. ~nd 'etain,n, nUllo Ihe ohod< a'*>rber. 

3 . Eatend the olou"k .bonrt- and InotaJ.I " onlo the 
""rin~ ~ • ...-tainin. pbtl4!. ' ....... 11 the Jo.o.... buah. 
Jn~ ... nd _n. T ""l"" the nuta '" 12-17 ibol. It. 

4. InstaJJ Ii>< upper nluunt,nl hno~""1 011 Ii>< _,.. 
TOf"Q"" the ..,laininl! nu ,", 10 S-13 It.. It. 

1\. ,'(If"()"" tho _hock al>oiurbo, til """mHn~ brnck~1 nul 
tOJ 15·25 lho.. It. 

"UILIUR UPLACIMINT 

I . Rai .. Ihc...,.. h iJb mau,h '0 _idoo _inK ...,...:e 
. nd plano ... pporto under both front "''-11. 

2. Ile'er to tir;u.e :J-l. 0;""'""", ,ho ~ • • rom 
both ""'_ . ....... DioconMCt hoIh 01lW;liz"r ... tain· 
in~ b....,k~u. and .............. Iho , ...... , """'""""~, ,,,,,rd. Ik """", the , ,_bi ll .... . 

3. 0J0I1 u.., ~ry pa'l!i of the ~tabili...,r with Itu· 
GLYOE or a "". ".,..",ble lubricant. ~nd 8lide "" .. 
,,,,,,,10. ........ onto the otabilize •. 

1. Conn«< the stabilize, "'I~;"in~ bo-ad.rllI. b _tan 
;"""\&10<11 and ~ the ... bilizer to both _ ­
lion anna. Torq"" ,ho nuta to 8 13 lbo. ft. 

{to 1""l.o.Il .be Iron' ~"""'r JWUd. 
6. Uemow. the "']>1>01"18 and luweo- ,t.: ""'. 

UPPIR BALL JOINT UPlAClMINT_ 

IU5PlNSION ARM IN CAR 

An iU",,'mtion. of ,he /""'1 _pension a-.nl.oly if 
...... " in flJlJTe :J-II lor ,.,..,.".......,., durin, du...-mbb 
a nd a~y proceduT<!!l. 

Tho! boon jnint< .,.., ri,", .... to Ih<- ....,. ........ ..-mIl. ~. 

pbcnnt-n' of lhe l.oo.lI join'" will nonno.lly n<>t be ~ 
du';n~ Iho iii. of Ii>< au" providl.., tho ct.a.w. lubriaotion. 
odI«Iule hIIII ~n lollow.)d . 

In the ~v~nt bill! juinl .... pIA,..."""'. i. ""Iuir-.d. lhey 
.... n boo '-"pla<"ed on the Qlr by """,winK , be old ,iveto 
(AI ~ .plai"oo in t he follOWinl)" p""-"'<lu"", ) and retai"in« 
the new bAil ;oint 10 110 ..... 1>/' ......... r", with the nttae"· 
,n, par", fumiohed in tho bAli Joinl kil. 

I. RAj"" the <2J" hiwh . nouJh to provide ,., ..... lUn.ti _ .... 
and J)~" _pporI WIde, tho u_ ann. Soc: II", ... 
3· 12-

2. ~ I"" wt-l and tire. 
3 . U.i .... II",!!" cIt..,l, <:oj of( the th..,., Upp'" hon ;oin t 

",,,, ininr .i,·r "'. 

" 
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NUT~ 

lOCKW ASHER 

II 
~ 

~~~~\~'" 
NlJT \ \ 

STRUT MOUNTING 
BRACKET 

NUT 

WASHER 

FRONT SUSPENSION 

~""---SPRING SEAT 

FRONT SPRING--:~~~~ 

BUMPER 

\ ~~--SPINDlE ASS'y. 

BRAKE BACKING 

NUT 

Fig. 3-11-Front Suspension-Disassembled-(61 CM-406) 
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FRONT SUSPI:NSION 

~ . ltoo...".. the: cotter pin.nd nul I""" thc: U pp". be ll 
joine MUd. 

::.. ,'100< ... a .... .....rn '- e~ k>wer ffId of !he Boon Juine 
II...,.,....,.. T ool JOO6-B .nth A""I'I~r JOO6 C. and 
fl'"ll'lIion eho tooJa. s.,.. fiJU'" a ·1S. ~ .... ~. oho~ld 
..... Rrmly .... atn.t .he end. ~f ..... h .tud>. 

6. T um the ... "" ocn until IK>th ! htdd a.., under .".,.jun. 
nnd chen . ... i lh a ham""' •. 1"1> 1M . pindlc "" • • U'" 
upper ~.ud 10 I""""" the !cud I.om ehe ""indle . D.,. 
,,,.t I,,,, ... 1M . tud ,,·i.k .",,1 )"I . ... n .... alo" •. ikmm--c 
ehe bell ;...int. 

1. Clt<ln eM.,OO of u.., arm. And ... """'~ aU bu,.,.. I...,.., 
lhe .... 10> .... _ Chrd lor "'~~u In lho metal at lhe 
........ a nd repl ... .., lhe, Inn if ;, is CT1l<"It.d. 

8. A'''' ..... 1"-' new ball joint lu W UI>P"'" a.m. U ... only 
, .... '1'!'C18.d bolts. nuh, .,td "." ......... 00 not , in, 
1M M,,· b.1I jo inl I.,. th • • rm. T n'"'!\!" ' M nut . 10 
12·1~ Ills. It 

9. I' .... ili<>n ,I ... bo.l! join t etud ii, t.ho Wi n<!lp no .... ~nd 
«>r<ltIl' 'M ... tain.i~ nu t \(> 3:i-&i JIloo. It. In''''11 " 
I\('W ..... I~ )"lin. Ti.b,.,n , he nu ' .. n_.~ In ,i..., 
u. d .. .. ~t~. pin boI • . 

10. I..ul>rica'r tho httll joint . And 1 ... ",11 I)", ,,·hoel and 
Ii",. 

3 · 7 

~" .'" SECU Rfll 

I" Cl><:ck "rod. if ,~ry. odJust thc: 81"'1 . .,..IM. 
~ •. ",Id I ..... in. W""n~"" uy ....... of It... I .... n • 
... _ • • ion _ IIftn .....,,,,," ... ~ ;n>l.II,"". I.onl 

" ",,-", .l ipunrD' m ... ' k ~~'"". Iklc. Cu ·· . ·""'1 
\II ....... l AlilT' ..... ,,!·· in !hi, ooction 01 the lJ1IlD ... l . 

II. J{""","C II .. """port .• n<! Jo,o..,.. Wal. . fI,. '.t:I_ .... n .... i.' b .... nd; •• ' ... t_"'''ellod----l'OC''U' 

" 



3·8 

'IONT WMUL S'INOI.I IlPLAClNIlNT 

I. Rai .. the ""'" until the 1...,..1 .. · ..... 1 do...". the !k....­
M,d 1'10 .... the ul'I"" ~rm -.nbly ouppor! under 
1M. arm. ~ 61\1"" 3·12. 

:2 n~mo"" 1"" who.el "nd tir •. Renlo,"" lhe: broh! drum_ 

3. ftj,k. LO ('IUn! 3-11. Ren'I<Wft tho> h .. ~~ twwok ing 
pLale from ..... ""indl<. SUPI">U L"" pl • .., 10 pnnnt 
dama,c~ Ie 1he h .. k~ "'-. 

~. l)ixonnrd the "pind'" con....:tilll nod ~nd from the Opi""'" arm with TOOl 3'.!9(I.l\. 

5. H .. """.., the 0:0'_ pi ... from both ball jWnu,tud nuts, 
~ ~ It.. nutll """ ~ two h, .... , 1)0 not """""'" 
the null from ..... Btud. at In;. tj ..... _ 

fl. MA~ A ",,,,ndI ",'e. the low<'r ~M of lhe BalJ 
Joinl R~mo"~., Tool 3006·8 with A<!aP(.,f 3006-C. 
~nd ;""Iall II>< 1001 bctwc<::n U ... UIIP'" Hnd lower 
ball joinl .. udo. TIM. 1<>01 .hould ... t fI .... I~, Ol oin,1 
the end. of bGth .... d .. g,.,. ftJUTe 3·13, 

7 1\1... lhe wrond> until the '001 ",,"_ ,he stud. 
wdoor 1.0."";"" and ... ~th • hIImme'. tap the . piDdk 
n,,1It 1M ~n><IO 10 ""-II wm in the . p indJoo_ 
0. _ 1-,> ,he " .. d. i .. ,'''' >piodl< ,"'ilk 1001 
P'-"'" . Ione. 

~. Ikmov .. II>< . lud nut. and d.., 'I>jndl~ frum both 
"1",1 ... 

9. Potltlon Ille .pindl~ on hclh lItIll join. dud. and 
;",,1;0)1 .. ". ~ ~I "cl n"to. 

10_ Torque lhe upper stud n~1 1" 35-65 1'-. It_ and tho 
~ 'Iud n~ 1 10 35-65 lboI. n . Con,;n..., '" tighten 
both null un,il tIM' DDt"" pm holes and oIob tm. 
up. l_n _ """tcr pit18. 

11 . C.onnt!C t ..... ""indle con....,tinl rod end I<> W spindl~ 

.~. 

12, In .. ,,11 'M ~ ... ~~ t.ock;n, plate on tho ~iOOle. 800 
(\Irq ... (I", bol .. 10 25,1,~ lho. II. 

1-1, 1",(.0011 1~ drum :md adju.' lhe w'-I boar'n • . In· 
.tall ..... w ..... l and Ii .... 

14_ ChKk 1U>d, if """"""''Y. "dju" .ho< ,trut, <3a_ . 
.. mbu . • nd "",·in RIoI..,. '" ··.·ron. W""",,l Alien' 
""'n''" ,n tllio 8CCIiun of u,., "",nWlI. 

) , Hal.., tM ca, ~OO 'emove the ",...,.,1 '00 tir .... "" 
~..."bly. 

2. I~ ..... ohock abooori;.c, Inoo'", ... taininl no .... 
See fi, ...... 3-& 

3. ~ ,he $bod; a!.DrtlcT UIII"" """"".inl b .... cke. 
...ulnin, bolt. and .... _ the bmckt-, ... >d ..n..ck 
"'-<be. S<lI\ Ii",,,,,, 3 -9 and .1·10 

( . 1 ... 1.0111 .... rdy .tand at the Iron, end of .n. uncr,· 

" 

FRONT SUSPENSION 

~ • . J . .. _ Io_ .. a"" • ....- ,..-1-".. • ...... ~ 
~1.1O-l"CM-601) 

Pi". J· U _(_", ... I"~ ..... 1 .... 1 ...... S",;"" _ lo It.. v .hl, !. 
,.0<:"151 

",",. 
5. 101 ... 11 Tool G31O, B in the &hud< at..orboT "'-, 

"""",Ii"ll .... 1"'" U .. 11M< Iu<>J 10 ..,."p,- ''''' op,inl 
2 10 n 'r ;"rn".. ;;.,., li(1ln'fl .'· 14 "nd 3-11>. 

U. Ikmtnoo: ..... ""'''' """'" pili'" <Maininl nuta; Lilt 
, ..... !'rin. and ,he p\.o ... , ~nd ..,"""'.., .1." _mbly . 

7. Quid.< ,1-0" '!Kinl and toni .......... And "," the lorward 
end of , .... w....,lhou"in~. See fi(1l'" 3·11i 
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Joint Rcn>o:»...".. Tool :JOO6.1J with ... dIlp .... 3006-C . 
• nd ; ... toll , .... looI ~""""n the uppo, •• nd Iowff ball 
ju"'( 0(00.. 'I'M ._1 oh. " ld ~.I IIr~.I)' .... in .. 1M 
cnd. of ..... h .. .. d •. Set. fI~ ... ~· I~. 

5. T urn ,n.. w .... n~h n n til I"" \()QII'I~.,... U'" ,tud, u nder 
ten.lan. Bn<I IIwn I.II.p .1", .pind!" n<'ll r .ho " PI"" .h,rl 
... ilh • hammer to I""""n u..;, . tud In the .pindJ~. Do 
nol I......, .. 'he . Iud in th •• plndle .. ·i.h 1 ..... 1 p ..... " • • 
only . If 1.outh IU"mlI ... '" brin .... m<WO<I. ~ tho­
.......... tud in thc .. me ..... nne. Mo 'Jw "PP'" •• ud. 

6. II..!.,.. IO~ ... . 1·11. a...n.:w. thoo nut lrom thc upper 
.. ud mnd lift the Mud 001 ul tho. oplnd"'_ 

7. H"""" ... tho- ."';nK. 

~. n-e'ho UPI'''' Oml in"", ...... ft ,.,Iloining nut. 
I""" tlv- "".i"" rompartment. OM ",m("", Ih" up])t'. 
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shaft retaining bolts. The specified keystone-type 
lockwashers must be used. 

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

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

4. Install the coil spring. 

5. Install the wheel and tire. 

6. Lubricate the upper ball joint. 

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

LOWER ARM REPLACEMENT 

Lower Arm Removal 

1. Raise the car and remove the wheel and tire. 

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

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

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

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. 

7. 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-
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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 1fs inch pilot hole com­
pletely through each rivet, and then drill off the rivet 
head through the pilot hole with a % 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 
Ibs. 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 3-11. 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 8-13 Ibs. ft. Connect the lower ball joint to the 
spindle, and torque the nut to 35-65 Ibs. 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 bolt retaining nuts to 60-75 
Ibs. 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. 
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TROUBLE DIAGNOSIS 

Vehicle Riding Height 

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

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

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

MEASUREMENT OF REAR SUSPENSION CURB 

LOAD RIDING HEIGHT 

1. Position the vehicle on a smooth level floor. 

2. Inflate all tires to specified tire pressures. 

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

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

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

BODY TYPE 
RIDING HEIGHT 
MEASUREMENTS 

2-Door Sedan 6-9/16" ± 1%" 

4-Door Sedan 6-9/16" 

2-Door Station Wagon 6-15/16" 

4-Door Station Wagon 6-15/16" 

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. 

%" 

1/4" 

%" 

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

4. To obtain the specified front suspension curb load 
riding height, refer to figure 3-21 and follow the 
instructions noted on the illustration to obtain meas­
urement HC". Distance HC" should measure: 
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BODY TYPE Std. Trans. Auto. Trans. 

2-Dr. Sedan 4-3/16" ± %" 4-7/16" ± %" 

4-Dr. Sedan 4%" ± %" 4%" ± %" 

2-Dr. Station Wagon 4%" ± %" 3-15/16" ± 31s" 
4-Dr. Station Wagon 4-1/16" ± %" 4-5/16" ± %" 

LOWER CONTROL ZERK 
ARM PIVOT 

C 

Bl MEASURE DISTANCE "A" 
MEASURE DISTANCE "B" 

FITTING 

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

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

TROUBLE SHOOTING 

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

TROUBLE SHOOTING GUIDE 

Abnormal or Irregular Tire Wear 

1. Incorrect tire pressure. 

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. 

2. Incorrect front wheel bearing adjustment. 

3. Wheel out of balance. 

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

6. Sagging or broken spring. 

7. Loose or worn shock absorber. 

S. Loose or worn suspension arm bushings. 

9. Lack of lubrication. 

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 

1. Incorrect tire pressure. 

2. Wheel out of balance. 

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

4. Sagging or broken spring. 

5. Overloaded spring or tire. 

6. Loose or worn shock absorber. 

Shimmy or Wheel Tramp 

1. Incorrect tire pressure. 

2. Incorrect front wheel alignment. 

3. Incorrect front wheel bearing adjustment. 

4. Tire sizes not uniform. 

5. Wheel or wheels out of balance. 

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

7. Sagging or broken spring. 

S. Loose or worn suspension arm bushings. 

Side-to-Side Wander 

1. Incorrect tire pressure. 

2. Incorrect front wheel alignment. 

3. Sagging or broken spring. 

4. Overloaded spring or tire. 

5. Lack of lubrication. 

Pull to One Side 

1. Incorrect tire pressure. 

2. Incorrect front wheel alignment. 

3. Incorrect front wheel bearing adjustment. 

4. Tire sizes not uniform. 

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

7. Sagging or broken spring. 

Body Sway or Roll 

1. Incorrect tire pressure. 

2. Sagging or broken spring. 

3. Overloaded spring or tire. 

4. Loose or worn shock absorber. 

SPECIFICATIONS 

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

Caster 
Degrees - Positive 

Difference Between Shim Stack 
Thickness at Two Bolts Should 
Not Exceed 

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 

%0 ± %0 

1/16 

%0 

112° ± %0 

9/16 

1/6° 

Front Wheel Camber Angles % ° (% ° preferred) 

Caster, Camber Adjusting Shim 
Thickness 

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 

1/32 and VB 

55 

54% 

9/32 ± 1/32 

% 

5/16 

200/4° 

37.7 

39.3 

Coil 
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Deflection Rate (Lbs. Per Inch) 170 ± 7 

Design Load: 
Standard Transmission 1210 ± 20 lbs. 

Comet Drive 1280 ± 20 lbs. 

Free Height - Approx. 16.86 

Identification - Part Number Stamped on 
pigtail 

Front Shock Absorbers ~- Type Telescopic, non-
adjustable 

Front Suspension Strut - Measurement 
of Adjusted Length 17% 

TORQUE VALUES 

FRONT SUSPENSION 

Shock Absorber Assembly to Spring Seat Bolt 

Shock Absorber to Upper Mounting Bracket 
Stud Nut 

Brake Assembly to Front Spindle Lock Nut 

Front Stabilizer to Lower Arm Stud Nut 

Front Strut to Lower Arm Bolt 

Shock Absorber Upper Bracket to Body Nut 

Front Stabilizer to Body Lock Nut 

Upper Arm Shaft Bushings 

Shaft-Upper Arm Spring Seat to Upper 

12-17 

15-25 

25-35 

8-13 

40-55 

8-13 

11-16 

160-190 

Arm Lock Nut 13-18 

Lower Arm Ball Joint Preload 20-30* 
NaTE: All specifications are given in pounds-foot unless * Pounds-Inch 
otherwise noted. 

Lower Arm Ball Joint Assembly to Spindle 
Slotted Nut 

Upper Arm Bolt Joint Assembly to Spindle 

35-65 

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 

Lower Arm Assembly to Underbody Nut 

Lower Arm Strut to Underbody Lock Nut 
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65-90 

60-75 

40-55 

SPECIAL TOOLS 

Tool No. Description 

3006-B Remover - Ball Joint Front Spindle 

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

3044-AB2 Spacer - Upper Arm Shaft 

5310-B Remover and Replacer - Front Coil 
Spring 



SECTION 4 - REAR SUSPENSION, 
DRIVE LINE, AND AXLE 

REAR SPRINGS 

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

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

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

Removal 

Individual spring leaves are not a service item. 
For necessary hoisting and jacking procedures refer to 

"Body - Frame" in "Section 13 - Body" of this manual. 

SHOCK 
ABSORBER 

SPRING 
CLIP PLATE 

FRONT 

Fig. 4·1-Rear Suspension Assembly-(60C·aO 1) 

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

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

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

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

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

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

Inspection and Repair 

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

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

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

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

Installation 

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

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

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

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

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

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

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

8. With safety stands located under the rear axle, lower 
the car until the spring is in the approximate spring 
load position (plus or minus % 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 Ilcting 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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throui\l the drive oho,ft. The dri,'c line ;. composed 01 a 
. traillhl, tubular, balanced dri"e shalt, \he atlMhin~ 
liang"" and u.., univer.,,1 joint •. Tho ""..ar uni,~..al joint 
i. bolted to the companion llange 01 \he drive pinian shaft. 
TIl<! front univ",..,,1 joint and u.., transrrn."ion outpul 
shoJt a,~ "Pline<'! . Thi. allow. pnou~h drivp Ii"" movement 
to coml"'I1lI1Iu, for lillY rut...Iioll ur Lhe rear a xle a_mbly 
during a""",leration or <ic<:el"ration. A lypi=1 drive shaft 
~ """mbly i . odtown in firure 1-1. 

Periodic Maintenance 

The universal join ts aT(' 01 th<> fl<'f!d l~ b<-.arinK Iype. 
Th~y are prelubri""ted ami """ """pr""" ..... 1. to mini_ 
mize periodic "",,;cin. , Lubricate the ~i"", with "'heel 
beruing I/",a"" every 2-1.000 mil ... o. oftpne.""condition. 
rt'<juire. 

lIemov," 

All drive shal18 are balanced. TIleroloro, il the car i. to 
be undr,KOO.ted, covor the drive shaft to prevent undo._ 
OOIIting material Rettin~ on too shaft or "U"' joint.. 

To i"-'l"'<-1 or repl""" "U" joinl8, Ion,.... this procedure. 
1. neler to flgtl'" 4--4. Dioronnoct the """. "U" joint 

lrom the dri,'" pinion flange. Pull the driv~ shaft 
toward the """ of the "'" until the fronl "U" joint 
yoke el""", the <ran"",i""ion ext<n. inn hou..ing and 
ootp"t .tu.f'. Tn.tall the utemion huwW1K """I dri""r 
in \he """I to p re""n! lransmissiQn lubricant leakage, 
M~,~ the lle<-dle bear;n, <""', .pid~r "".rin~ jour· 
nol •.• nd unh· .. sal joint yoke> . 0 thc put. m.)' "" 
I.t ... ;d"" tir.~d ."d ..,pl.~ in their o.ilinal po>i';on 
il their condition pro,'", ",,".I •• to.~, 

2. Remove tho onap rinp which rcuin the bt-.itrin~ 

in the yoke and dri"" """It. 
3. 8..1""t n !IOOkct .li~htly """,lie-. in its out.id.o diame­

tor than the "U" joint bearinp. S<>leet ~JKlt""r lODCk.1 
.1i~htly lar~r in its iruUd.o d~r than lhe beariI1.ll 
outside diameter. 

4 . Pia"", Ilw! " lJO> joint in a vi"" or under" preos. See 
iiI/ute 4--5. 

5, " Ia"" tha """,k~," ~t opposite ",".aring. "" Uuol tll~ 
1IJWI.n~. lI<>Cl..t l.>.con,..,s a bearing driver and the 
iar\wr !IOCi<c1 become. 3 bearin~ r.eei""r, wlwn the 
~ise ja ... come together, 

6. Clooc the vi.., jaw. until both bearinp arc Iree 01 II>< 
yulre. Remo"" lhe bearings from \he "Pid~r. 

7. Tum tI,e spider % tum and use lhe .. me ~ 
to P"''' the bearinp out of the shaft. 

Cleaning and In>peelion 

CIMn all parto with suitable cleaning ..,lvent. EmlIliM 
the .pid~r journal • . II the journal . urface. show evidenoe 
of wear or have been ope .... ting with lad:: 01 lubrication; 
or if u... l1f!<'iIle ItoAAring:'! ~re nlIlted. burned or . how lack 
of lubrirulion; ",pia"" all parlll. Tn ca ... 01 damage to the 
drl"" ohalt, ropla.,., the enli,.., d,iv~ ilhafi """"mbly. ",hid. 

will include both uni""rso.l joint.., to be .u,.., 01 a balanced 
a_mbly. 

Inolall .. tlon 

1. Check tho now bearings lor adequate ,rea..,. 
2. Wi th the """,lIer socket pre .. one bearing part way 

into pia"" in tM driv~ Malt. 
3. P<>Sition Ih" new .pider in Lit-. """,ly i""tal1"d 

bearinl 
4. PT..... the """",nil boofing into lIla"" in Ihe drive malt. 
~ Ute first ~inl all the ""'Y in. l JUltall tlte 
bearin, retainin, """P rin, .. 

.~ . i'"reso one new beariltll part way into the yoh!_ 
6 , lJUllIlll Ute yoke on the .pido. and PreM the ~ 

yoke bearing in to pIaU!. P.- the finl i>earln.t! all 
lit-. way in. lru.WI the ...... p rin,. Strike tho uni.er­
..I loin .. with . flbe. ",.11 .. to be 'uTe th.t .U L<><k 
tinit>' . r . In plo.., and ti,bt .,ains. the yoke ' UrlO<n. 

7, U ... the """'" p~ure to removc and ... pla"" the 
rMr "U" joint . pider and bearinSl!. 

8. Check the joints for froodom of movement. If 8 bind 
;" p.......,nt ta" the ""'" of Ihe dri'e .""11 llharply to 
r~liev" the bind. Do not in ... U tbe drive . haft unl_ 
the univ~ ..... l joint ..... I ..... ~I bind. 

9. l/ lit-. ru[,l,.,r bello" .. -Lype """I inlIt.>tU"d on the .nd 
01 the transmission oIt<nsion how!inS ;" domared 
in any manner install a new """I. 

10. On Q manual _shill tro.nsmi",inn, lubri""te the yoke 
8J11~ witb COYl""ntional tran5lt1iMion lubricant. lief ... 
to "s..ction 14-Lubrication ... On an automatic tmllS­
mi"';on, lubricate the yoke ""line with wcciaI spline 
lubricant. Re/er 10 "Section 11 - Lubrication" . 'l'his 
."Iine ;" """led !IO that the intrwnw,ion fluid doeo 
not "watd:t" away the 'vlm. lubri"mt. l ""tal! the yoke 
011 the tran.vni.osion output.tu.tt 

" 
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';", ...... «.0' A. I. A ... mbl,_HIOC .. 5201 ) 

I I . IRB"'II the "U" bolts "nd nut... which attach the "U" 
joint to Ibn dri,'~ pinion Range. ,'ip.ten the "u" bolt. 
ev."ly tu 7-10 It.... It. to p ... "'~nt R hinding condition 
in tho "U" joint beo.rin ~ .. 

Rl.I.R AXU 

11.., """ ""Ie a"""mbly is .n ;nwgral-lype houloinI, 
hypoid dcoiln, with the "'HIe,line 01 tho pinion ""I t.>low 
the "",n""li"" 01 tbe rlni: 1"'''_ Sec til{Ul"(! ~ ..(;. 

'Ib< lull lkototing ... I~ "'",It,., are ,..,tain<!d in the hou>ing 
by ball bea,ini" and " bearing retail"" at the ""J~ howoing 
outer ern!.. 

1be differential .....,mhly i~ mounted OJ] two oppool<'(! 

"'l .. r<d roll"" benring •. Th~ bo..,in .. am ",!aino;d in U ... 
ho.rnng by removable caps. Ditre,.""tial b."uj,,~ p",loo.d 
and drjv~ Kea. backJaoh i • • dju . ted by nub locotcd behind 
""ch d ifferential bearu'li cup. 

TI... driv~ pinion aooombly is ,,-,nk'<l on two oppoooed 
taper..:J. ruller bearing,. Pinion bearin.r preload is odjustcd 
by n oollapo;bl~ "p,wer on the pinion shafl . I'inion and 
drke ~ _Ih contact is &dju.ted by ohims t...~n the 
""" Ix,a,i"ll """" and p'n~'n gea,. 

A ('()\'~r on u,., ",ar of th" dilJerenU .. 1 housing provid,es 
"""" .... fnr inspection and !Ix, ",mov81 and installation of 
the diff"rential uoemhly and drive pinion. 

A ,,,,,,,,I la~ •• laml""i with th~ !«"./O' ratio, is ..,.,.,00 to 
the diff~rential housing by 0"" of the O"»'Pr holts. 

A lub,iamt d,,,in plug is not provided. the",forc, " .. 

.ivOOn must be i""""M through th. housinll fill~r plulr 
whenever lubricant i. drained. 

Periodic MClini"tonClnce 

The lubricant le"~1 ""ould tM- che<oked ~v"ry 1,000 mil ... , 
T he lubricant ohould Ix, ,-i.J;ible at the I"",..,r M~C or II><­
fillcr plug hole . l! is unn"", •• """y to periodi".. Hy dmin the 
axle lubricant. The faclo.ry fill ohould remain in the hous­
in, lor the lire 01 the vehicle. e~""pt wMn ""PIIir. are 
mnde. New lub,i",mt mn.t be installed after ".Ie overhaul 

To main"';n rrI/lrituum ,ear IlUspension f"'rl<>nIlllnCe of 
the vehicle, the lollow ing """ce< ""'uld bo f"',IOJ'Tn<'d 
"""'Y 24.000 nlil"", 

1. Check rea, axle "11" 1>01\ torque 

2. Check oboek "bomber moun!inp and bu."hin.ils. 
a. Ch"d, J'ftlr &pring bushinp. 

4, Hepla"" .pring 100.1 line .. ( ;n .. rl>l). 

n. Lubricate drive shaft oiip yo"" (automatic tra""rrU" 
sioll model.). 

Driye Pini on Oil Seed Replocemenl 

The rear ax '" lubri"''''t must t.. drained 10 rev\:",,, tho 
pinion oil .. "l. 
I. Omin th~ ",." ~~l~ lubricant with a .iph"". 
~, Disconnect the drive .haft (rom the drive puuon 

ftan~p . 
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.1. ~, .. k ,he I'inl~n ,hal, nUl, 'h .nd QI the pini~n 
.halt, an d piniGn flange .vlin •• lor r.ali~nment vor--. 4. HoM tl,., Jhul¥~ ",ith t.u<>1485I -K shown in liMure 4-7. 
Remo,"" the pinion ohalt nut and lhe flat wa.he, 

~. RemO\'~ the pinion ftange with tool ~85I-A and 
4221-AL ..,. "' .... ·n in liguM (.jI. 

6. Remove II-... pinion oil _L 

7. Clean the oil _I ..... ,. 1'1", """llubrilli"t-",tum PK'­
... ge mns. t... clear. 

~. COOl the 0"«" edge of the ""'" .. ~l wilh oil-res.istanl 
.. aler, and irut:tll the .... 1, usin, '001 4G7G·G ohown 
in figum 4 ·9 

9. Ali~n the pinion llanie .pli"" mark with the pinion 
"""II spline "",'k. ond in«tall thl> flanK~. 

10. I""tall the ftat washer and II!<, pinion .oolt not. 
.lowly ti,hten the not until the maries are ali¥n..j. 
A litnmenl "I the In d.~ m.,k. <on ,he pInion Hanf" 
pininn . halt and pinion malt nul dDrint auembly 
mu.t t... ~dh" .. d ,,, I". m.;n'"".""" 01 , h. ",ili".! 
hear in, pr.load limits. 

11 . Connoct too drive shalt to Ihe /lanK • . 
12. Fill the lUle \0 """"ilied I""d with new lubric:>n1 . 

Rele' to """cti,,n 12 Maint-onance. 

Re a, Axle Shaft, Wheel lIearinll a nd 
Oil Se al Re moyal 
!. Rem<»'" th~ w"'-"'l and ti,r lrom tl!<, brake drum. 
2. Back .... {f (I", ,,"'" ["."ke .,"'" adj""tmcnt • . Remove 

the nut ... IhIlt S<"C\lJ"e 1M bTake rln,m to tM nxl~ 
flange ~niI IMn T1'm"' .. ~ the drum I,om !he na'IlI • . 

~ Working throuih the hol~ provided in the ~xle ohaft 
n~l\ge. remove tM nub that """'''' the w'-I '-T_ 
in, retainer. Remove the nxlt! m~11 a...,mbly from 
the axle h""""', with Toob B-I60 mid 423.~ ·D. See 
figuro 4_10. U.., oa", to pre""nt dam~t. to ,h. aXle 
malt ",al. Th. broke <~T<j .. pla'~ mu .. not he di,­
lod~Mi. I" ... U one nut to hold th< pl~\< in p!a •• alt • • 
the aXle ,h.1t i. «mo,-cd. 

Re". A><I . Shall, Wheel lIe ", lng and 
011 S ... I In.pection 

I. Check the bearin, 1o, .moo'h . 1,....-, rotation. Chtock 
fOT illd;"",;o,", 01 """I l~.alcai". 

2. Check 1M axl~ .hall 'vl;,,,," for burrs, .... ""r 0' dam­
Qg~. .. 
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3. 1_1 tIM. m:lchinm "",I..". 01 the .uJe wit and 
"",I<> howinS fOO' I'(>IljIh "JIDI> or other irTe~larltLe. 
.. I\ich ... ""Id all .... the _linl actiu.rl ul Lhoo WI _ I. 
(;"".,.,U,. ............. ny buHs or ~ opots.. 

t. Replace any ~r .. ...,..n or d:un>.KftI ""yond ..,., • . 
. ~_ Il lhe I'ftl. "",-I ~"rinl io to be "",La..~ Ioo.!-n IN 

inn.r ..,ui ....... ",.. ...... i ...... ..:illlx>oomc J<,.,.., on the 
ohIIll jJ it i& nick"" .wply in _, [>bcft .. ith "­

m;",,1. U ... c.", no! 10 """'. '" u,., ohaft. 
6. R~r'MV9 tho> tw:oorlng from the axle ..... It with T""I 

122r,.c &how .. in fi,u,," 4·11. 

7. If the nit< oMIt "iI _1 ill to be ""PIa<'<'<l. ren>M"e 
tho> _ I wllh T""l 11 7S_AE as "",-" in HI"'" 4 12. 

t it ........ ,. Studt, Wh_ 1 ..... ing .. nd 
011 Se.>! , " ... 011,,11_ 
I. ('.<»It t .... ""I.ide ed,,," of tI .......... _ I with oil ..... ,,,, 

~nt _lin, compound, lnw.U a ""'" "" ... , in the .. I. 
housl". " 'lIh T ..... l 1177·B. Make '~!1.ln ,1>0 ... 1 1. 

_,Oin>l the U'Oul .... . . .. -;,10 \"" ... Ilnl Ii"" ... in.'" 
.o,,-ar<l 'M differenti,,] ..... mbiy. Scoc f1euno ' ·13. 

2. In'''''1 the oute, nIle ~rj"w ,.,IJI ;" ... "" 'M uk> 
", .. It. (Join , Tool 12'25'8, ProlM ~ ""W """ ",,-1 
~inl <)1)10 U .. IiXle .1\.,It. Th. ~"rln, . bou ld ..,. , 
ftr"'l~ ' J~ ;n>t the . I,g wlder On the ,h.h . !'lHo figure 
4· 14. 

3. I'r_ t~ ~rinR inner r.tai ..... onto the ..... 11 "'ith 
T ool 122.,_A until the ",tiline, _to IIrmly o.,.inOl 
the hP>orinl. 0.. n'" ."~mpt 10 ,.eu Ih. h .... ;n( .nd 
inno, , .... inu on •• tto. "'m' . im". 

4 . No.,. • .- pKc' on the bno .... .,.. ........ lila .......... 
oJide u....u" shaft into t~ housin, U ..... e IG ,....-
, ... " dam'le ... the we &IItof • • n .... L Swt the ode 
. p lirw. into the sid<: , ... , and pwh the """'t inwud 
"".il the b .... ing butl""," in lbe houlin., 

~. 1_11 tM i:o.arin, .... I.o i,"', a nd moun.in. nulA 
T..,...,."" I"" nut.< to ao.JS II ... fl. 11\11.011 II.., to"' .... 
drum. 
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6. In.lal1 1m, ,,·h .. ..,1 >md I"'~ _",~ly "'" nil" dnun and 
"'<"que "'" nul, to M_M It.. II Adjuol "'" brnk ... 

7. ,"""k rroT ~xlc lubricont k ...... 1 

R . .. , ... ,. Hou. ing R.mo~ .. ( 

It..;.., Ih. ClIo. and .up"",l it <WI Ire WKkrLudy, R~(~r 
In •• ~ 13 _ Body" in Ihis mon ... 1. 

2. I..,.,....., "'" carrier ""'r.,... ..... and drftin lho lubricant 
if rNr uJ. _mbly is 10 be ov~rh.oul.-d. Di"""m 
I/wl nld lubricant. 

3. 0;...,.,,,.,.,. u .... dri,'~ """ft a' the d"~e pinion n..n,~. 

4 n'''''''''''''1 till" ohock ~I .. """ .. at tre ,...]~ 1>" .... i"8. 
. ~. R~rr ... "i~ both axl~ """'lA, 
R, R~rrHw~ lhe hydraulic h"k~ "T" oon",-"<.1io" (rom Ih" 

.... 10) .,,,,,.in,. Do no, open ,h. h)'dr.uli. h,.ko .)' .. ~n. 
Un •. n""",,'c the b)'drnulic b.~kc lilR (IV'" il-o .... tJtin. 
In. ~lip on u... n'" hnu.inl 

7 R~ ......... " both brnkl- co.ri,,. "bIN frum tho ule hou ... 
;"11' IUId OWI",nd Wm abo\'e , he houoinjr ,.-i,h 
tnf'dvInia .,;,.,,_ Tab <a,~ ' 0 pnnnl da .... (~ ,,, 
. k. hy~r." I;" b .. k. lin'" and , ... ""rkin~ brake 
•• bI .. "'hkb an .!ill ."""M<l 10 'he br.k~ ."" i .. 
"I •• eo. 

S, Support lho ",aT axle houo.ing "" a jack. and Ih<on 
remove the .vrinl[ "U" 0011 n"I ~ , n " mo\-r thr ,,,rinO! 
I,bl'" and "U" bolt .. 

II. t..w.". the ""I<- howinl ~OO ,,"' .... .., il from unti.M­
II.,. Qa'. 

10. If Uoe ,,1<1 d,i~~ pinion And di"~n'ntiaJ C38e _m· 
bl;e. are 10 M inolAl"'" in ~ ...... howoln~ • ..,r ... lu 
··DlII.",n l;"1 Carr;'" A.o;en>IJ1Jr Mild Dri ... PInion'" in 
'hit I«:lion of the rnnnuni fM .....-novlli and in.lalla· 
linn pr"""<lUT<'ll. 

Reor " .. Ie "OUS'''I 1".t"llotl_ 

1. RIoi .. u.. """" bouoinf inlo ]>Ofri tion "" that the "u­
boIt..oo gprinR dip pL,,,,,, Uln to. ill.lHllOO. TO«JUC 
11 ... 'prin~ "U" bolt nut. tu 13·20 It. It 

2, PlIO ...... the brake ca .. ie. plates in Ih<>i, normal posi. 
lion on I"" ~<I~ hot .. I" • . Ii ... new 1.>Iorl. Dn ~.<h 
. ld" nf ,h. brake <.r ri .. pl • .., .. 

3. !nwtaU U ... u'" sho' .... brake drums .00 ""'-1 .. 
• . Attndl the hydraulic bra~ H"" ' 'T' fittinl I<> the 

.de hou.o.inl. And """"'" the h,yd",,,lic bnob: Ii"" in 
illl ",t..il ... r on tho: uk: 1Iou ...... 

S. Raite the ""I.- hoIainl and mmNrl the .hock .1:>­
""""'-

&. Cnnr'>l'ct tho dri .... ohah., !he d,h.., p inion >h:tft. 
7. Cte.n the pokel mO,","i"llIUrf8C1'lO of tt-.. i""peo.-tion 

""ver and axle hnu.inl , A~"ly .. ~I~r ( P"n"" "'~ 
"n. ~) In both , iJt.,j "I 'he , ... kct. o..ub 1M- "",0, 
mu .. ",tin~ bolt th",ado with _Ie, ( f>~"",,"'X No.4 ) . 
InolHlI lho i~ion <'<WM" ,,,,d lo<q"" tbe mounli". 
bolts 10 l.'i .. 2.~ 1""'- h _ ~'il1 tho ad " ..-ith the p...".... 
I",/k IlOd """",111 of luhrimnt. lIe ler 10 '"~ion 12 
_ M";n~'" in thie monuAI. 

Diff • • • n, i .. 1 Corrier .u ..... bly ... ,d D.lv. Pinio" 
R. mo.a l and Ins'alla. lo" 

A ...... ' .... 1" .hoold not "" d i""...,mblOO until 8 tltomt'Rh 
d"'~"",i. ;. mad~ 01 tho> Ir(I"hl~ .00 .ympl<>m. 00.,.,"'00 
dUTln« Ihfo o"""tion of lho ",,,. H~l~r to ··R"". SU"""""iQn 
_ T rouble Shooting:' 

on"r pinion bearin~ '""I' or d,lv" pinion adjWltinl .him 
"'l'lA<:<;o ....... , ",ill '""'Iu ..... the "'n.ova l of thr .. "" ""I.­
...... mbly 10 insure ptOp('r ",plo..,,,,,,,,, of thr. IoMnn. 
CU~ by nteanO of an arbor preMo 

• .. 1. Shcrf1. D.;ve Shcrf1. o"d Conr R . ......... I 
lui"" the e,,, ~nd ~,'ppn ... it nn tho tmd~rbody. 10 
th~t I'" I'ffir "~l ... d""". d"", n u fa. "" tho II>rina • 
~nd .hod ~"""lo-", I""",h. He/". to "'Section 1.l ­
lk<Iy" in this manual, 

2, 1_ t'" cm'~' fmm ,he' Ulrr;"'r ..... Iin~ roo. faoo 
and d ... in lho lubr;""nl. R<-"""", tbe ........... . 

3. R~""",,, botb =r ... ~k. 

• . n.ck.otl" the "",r bno.ke ....... adjuotmen..., nnd Ihc:n 
"'ltJU'r n .. brake dN""'-

c.. Worki". throup, Ih. huIe """';_ in thP nlr 01>.11 
Ibn,.. """""p t'" nu\JI that atbm Ih. .. t-I ,-. in, 
....taint-... '0 I .... uk! hnu.;n.o:. H"'no'.-r the:uJ,., &hofl 
• .... mbl..,. from thr. a.1to h(,,"in. ,,-ith Too,," B·IOO 
and ~2'\.~_D. S<'f' fiJ:ur~ 4· lU. U"" ,,'M,. ID pr~" ~ n' d.", · 
•• ~ to th. ax]" .h.1t .. al •. The brak. <a<r iu ,.IM'. 
mu, t "0' 10<. d i>iodl.,.j. 1"".11 ~n~ nu l .n hnld lhe 
,.1 ••• in pl,",," .flu.he axle ,h.1t i. ",mo,'.,.j. 

6 0;"""""",,1 the dri,-.. .... II " I'" dn"" pinioot 1Io.~ • . 

I,,' .... t ion of Di" . r. " I1 .. 1 ...... Driv. Pinio" 
. ... mbU • • •• 1 ..... R ...... v.1 

,..", dillerentw .,..., tliIliOmbly and the drive pirllon 
......... ld to. i"""""tcd bIOI"", lboy are ren",,-OO frnm the .. 



4 ·8 REAR SUSPENSION, DRIVE LINE, AND AXLE 

"" .. >Inr. '!beoe in""'''''il/llll can ho>lp I<> find the ""' ..... III 
lh~ (rouhlr .nrl to d~te""ine 'h~ """""Ii"". ""'-"<kd. 

Wi"" tho lubriC&HI I""" "'" int~r",,1 wDl'k in ~ j)IO.t.., •• nd 
~j.u"lIy inofl"d tho poN lor "'ear'" """"'~_ 
Rou>~ tb<..,. ... ,,, _ il ""'~ It any mugh,_ which 

.. ",,1<1 indiolte deled' ..... bearin.> or chippood "",IS. (,hed. 
II", .... , , ... tIP. for .",,,In, or "VI" 01 ,wn" .. "",' "'''OT 

CI>«k "'" dill,,",nliel .",.., "nd ,1M! dm ... piniun lor 
.....:I ploo,. 

Set up • di.:ol indlell<><. T",,[ ( 2() I -C, and .,.,....~ lhe 
I)o.ckluh ~t """" ... ll'ulm. a""",d lbe drh~ gea" iJ""kbtoh 
"11m1)d Dr belween 0 ,(01) and 0 ,012 Inch. S<.>c fiKUr<' ~ .1!) , 

H J>Q <lin;"". <kol..cl ;. notPd, ch...:k 'h<- gear h .• ,lh 
u>nur:t. Painl the I"''' '''''lh .. itll ..,1I11hl. If""< rno.rkin~ 
co,,~>wnd. ouch • • " pcut~ made .. Hh dry rro IMd .nd 
oil It mi" "'" thai i.1M _t..,iII run ~nd .. """', Too dry 
.. m'~"'''' """"", be JII"'!'IlO<.'< out frnm hoot_ n tbe ,<,<"II. 
W"'P M cloth "round the d,i,'~ pin;"n f1anl c to a Ct ~. a 
bra"". Rota!<- tho drive lear back nnd forth (""" " """ 
_r.ch on the drl,'~ 11"'" atumin, bolu for • le>'~f l 
umil .. cit-a . tooth conlan PIII""n ;. ,*""inm. 
IWf~ 10 IiIUJ'1' ~-32. C".tain IYP"" of ""'. tooth ..... . 

ud 1'1""'"'" on the iii;"" ren' indj.,.1.o! i""""""",, ftdjusi. 
rnM11. No;"" ca..-l hy i~ " d jw;I",,,m ... n oh~n ..... 
NlT"tfoCI.,d by ""-,,djwtlb'l lit" ~ea.~. Typical I'<ltt~m. nnd 
lilt. ,......, ..... ry oo • .-.!ctioIU an' ~.pho.iMd in til<> ~"""mbly 
~u", .. uodc. ··C ...... Tooth Conlan p .. U"rn ChM"k:· 

Mak~ ~ ""'Ie o f ,be amount of obim",..,....;t\on that trIIIy L., 

''''Iu inod. 
G=. IOOlh runou. CIIn IOmeli~ boo do!l«w\ hy "" 

p""li~ ~t ... m on lhe ,...u.. H.-...-. a dial i""i,-"" tor . 
Tool ~20I ·C. $hould !Jt, uocd to ""","ounl the """"'. of 
the bode fd .... oIlhe d. i~ .. (ftr, .' sI ....... " in fil(U'" 4_16 . 
This runoul ohoukl "'" u......-i 1"1.00"1 indI. 
~n 11>0 dill"o ... nl;,.1 loo .. ,in, cap hol!Jt . and rotorqu<' 

the", \0 ~ 11.00. ft. R~move lho! adjustin, nul Iud,>. C~,.., · 

lully """"'n one of !he adj"'lin, nu'" to oo~tmi"" if any 
dill" ........ I1.1 boorinl "",k:.d """"inL If ..., • • Inl pnl ... d .. 
1",,*, , be bearl",," n m be ..., .. oed i f i ... pertlo" r~."." ,,,," • 
• hey a .., " .. ~i"rd or d . n .. ~,..j . 

DIFFERINTIAL CASI AND DRIVE PINION 
REMOVAL AND DI5A55IM I LT 

1. F i ....... 4·17 i. ~nted lor .... 1,,"""'" durin, dO. 
..-mbly Ilnd -mbiy ~"""'" H<-""",. !he dif· 
1..-\1,,1 be"rinK adj""if1l nut loco. 

2. Ma<k """ dill" ...... nll .. 1 boorin, <><p "nr./ lhe ", ... to 
help »Ofll iw, u.., pa'''' 1>"'I""ly durin. new",bly. s.,., 
ti~"", 4· U.I. 

3. Il.m><wA u.. dillerent;"l bca.inll ""P b<>11O ~nd bearin, 
mpol. lI old .be dill" ..... " i.1 • ___ 1>1,- in lhe 
h . ... lnl d Ie< "'" c ......... .., ... ",·rd. 

4. lu,,,,.,..~ tho- rlill"~ ...... ti:t l ...... and '-rinl ""po.. s..o 
fi~ce 4·19. 

,~. If the din:~)"('ntw.l beIIrin R' ~ •• to "" «>n\<")\-·NI. ,,,fer 
to fil(U'" 4·:.10, IMn «>n>o'~ I},., bmrinu with Tool, 
4&;I·A and 4 221_AL. 

6. II ........... II .... boIllI IhM AI""'" lhr dri .... , ... , to u.., 
dill ..... ;onli$.1 car . .,.,..,. I},., dri, ... _. I""" u.., cruoo-

0' Up ;1 011 ... ·ith ~ ""ft·f....,ro. h.~m""'r . 
7. Wilh n drill. dJ-i"" ",,1 11", dill"e",nliAl pinion lIM it 

... 1II;ne • . s.,., ti",,,, 4·21. 
8. Uri .. ~ nut the dille""nlia) pinion ohMI wilh a drift 

llM'n<lve lho, Ir""'"" ~nd Ih""'l """""""'. s.-.. fi.~ .... 4_ 11. 
9. Huld "'" dri"" pinion fIIInse and .............. lhe pinion 

nul. Rt'111o(».~ I"," II.~' ... shot". Rele. 10 fi~"", 4·7. 

10. It".,..,..~ t~ pinion ft.\n.~. R~f", 10 II"","" 4·S. 
II. W ith a ..,1. faec<l h .. ",,,,,, •• d riv~ lho: pini"" 01.11 of 

If.., f,.,...,1 .,..,...inlr ronr and ."n..,.,.~ il IhMl'gh I ..... roar 
of the (:IOrri". ""'ling 

12. IW.., 't> ··I~ M"" R.,,"""""-l .nd ,,-_mhly·· 
".hic:h fnll_, Perform in"l"'<:tion """ml\Qno notood 
untie. ··u..arin~ CuJII..·· ond '.(:or.. MId Hoi .... A""",,,· 
!.>Ii.,. ... If in 'ptction of d.iv~ pinion I"'" bea.inp in· 
dical ... damaRo to ,f.., cxu-nl II"" tetI""",i,'~ cup 
~niI tone """""lbl;"" mu.' he ..,pla<:<'d. h will he 
n.croMry to """"""" the ul~ hou.in, ~-...bly. Rei".. 
to .'Rtoto. Ad~ H no"nJ' in thio ~iu" uf "'" man ... 1 
~nd I",.form Ih" ~_ry "fUo""".,.I~ __ 110"". 

lJ. lnottlll II", hou.ina Al'EIOmbly in Rn ~.bur P"'"". 
14. With II", UIIC of TO()I~ 4()15·( ; Rnd 46:.!5· L em 462~· 

AA ! ~""'" "'" ell"" 00' 01 .1..., UiJ!e.enliAl h<>!.,.ini in 
tho ma"ne • .boom in h" .... ~ 22 and .... 23. 

1~. M .... c "".&ain thai "'" plnkin cup ~ In 1M dill" ... · 
enliAl howJ.nl '" c,",*n and f.- of tb.rlu",. 
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11:1. PI""" tiM< dift'""""lbol housi", in J1.n arbor preo8. 

p,...., lhe ..,...,..,.,. p inien be.uin, ~I' in ... lhe ~ 
in~ ... ith T""I 4625· HR \<" i(;25·AR I. lIeplA"" rho 
lrunl c"p will. Tool oI{Il:; · H~·. ~ ~iU"" 4·22 and 
" ·23. l' i ~ lun Mo . ln f .upo m ... 1 M .... Iidlr ..,.,d. 
C:itHk I~ 1 ..... lIoti .... ~r . ' ...... pllo'" ' 0 i .. ..,n" . ... Is.­
i""h I..,ler ''' .. ,e Mh.-"" .. ,hor '''P' ."d the boI,,, ... 
of , ... 1 . ..... J>K';, .• I>o.~. 

17. I{"mov~ lhe pinion 1\'''' t.;,~.ln. COIl<' wich T...-.I 
462.)- • . s.... fiKU'~ 4·21 . R""",,'~ tN pinion .... In>. 

III With Il>c '*' 01 " n>'''''''''''-"I"., _"" tN Ihic""",,, 
of ..... "Un and ""'" lhor .... ",linl. 

"" I"<lIon A". ' l .mow .. 1 and D; . .. ...... bl, 

n.oru...hLy c""'n an .... 1&. Ah.-ay' .. '"" ..... ' ..... nD' 
.. ""' duni", burin"", Oil the _,i"", immedi.aI~Ly to 

p<~"""t rut tln,. lJlSll'<'Ct tho. pa rt.< 10' any mo;or <\I\fl'do. 
CIi1Ul u,., in";rl~ of the housinl "'I"'~ rebuj)rli,,~ and 
I",c..llin~ lhe 1)OUt.. l"-'fJO!CI indivKl .... ] I-"'rlI< ~. ou ,iinro ...... .. 

(I~"'lS 

' vc~ •• '" , 

f ;'. 4 · ' t_Dill ......... ' ' ift .... JMh lo, ,,lft .. 
lo", ••• I_ (IIoOC_S1 1tc 

n.e ""UN'" Iloun durl", di....,rnbly ....... 1d b<> h.,JpfuJ 
In Judlin ~ II ~"" .. NOn ... r('U....J.. WOtn Kean a uu",! t.;, 
r~buill In ""t'f<!ct " ""j.y cnn.-liHon. (!.ear . .. "i", I, the 
r"",,11 of u trS6i ... ohod kladinl lit tho ""'" 0/ an tn._. 
n>C1 lulx-icant. Scoo-ft! _ ... annol be ..,.,..... . 

Eu.mi ... I"" IHth and thrw, ""1,,,,.,. 01 It-." <liff" ...... !ia] 

II.~,..· W ... r on .1", h~b nf ~ diJf~"'I\,ia1 . idol !Hr can 
au~ " "chuckinl" ""lee k""",." .. '"chuckle" whe" the 
co, ;" dri'flI ~I k-~ W_ r of IP~ 1htuJ .... ,-
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TOOt 4625·HR 
O. 

4625· ... B 
REf'llICERS 

fi~. 4·11_f,o"' ~iniOn I ."dng Cup Romo",,' . '" h .. , 
' inion _.",ing CUP '"".II.,ion-l" CM·S101 ) 

/3""'. '" thl"U.t w.,",,~ .. can contribut~ '0 en"",,;ue dr;u~ 
II"" backlash. 

I I ... RI NG CUPS 

Ch",k """rin~ Mlp< 1m , lnR'< ""''''''. ~allini. ur e ,nol i~ 
"'ear I"'ttems. P illio .. ~aci .. ~ <upo mm' b.. •• Ildl)" .. a'ed. 

t:IH!<k b)' anrmp'iD( '0 i"",,, • 9.001~.in<h (...,Ior be''' .... n 
,h..., <"I" ""d ,h~ b<.o. (nm< 01 'h,ir 00,,,. 

4625 ·\ 
00 

• 625· ...... 
~EMOv£RS 

4615·Hf 
REPLACER 

f ig. 4·13_lo". ~in;.n I."dog CuP Rom ... I, o. " Onl 
'inion I ... . ;ng Cup 1.""II",i •• _1 6 'CM.S 203) 

CONE ANO 100lIR AS SEMlli ES 

When ui"' '''(.d ;n Ihe <'UP'. loearin;: rolle", mu.( turn 
without rou~h"" ... E""rnifl(" the roll~r ""ds I", wea r. Step· 
wear on the roll~r ends indicat ... lhe beariniS ""'''' not 
pre.loaded properly or lho mile .. ...,,.., .li~htly miAAlip;n<>d. 

DiffEREN TIAl I EAI INO ADJUSTI NO NUTS 

Tem""",rily install the bearing caps in wit prO!l<" 
pcmtion ' p .... vinu. ly noW hy ;nde~ """k. timing ",. 
moval) and tet:;t ti,e r,l o( the .. djuslinll n~t. in lhtoi, 
thread • . Tbe fa""" 01 the nuts that rontact the bm,in~ 

""I'" mu .. I><- lImOO,n and &qu.re. Polish Ih~ .. will. 3 
fine Hbnc;iv~ un H flat . urfu...,. Heplace the null! or exam· 
ine the thread:! in the carrier. il lhoit fit i. not proper. 
KP. ,u r. th8\ ' '''' "'.,In, t a p,' .r~ on ''''' .id e th~y w • .., 
muhinNl to fil. 

Ol IvE PINION H ANGl 

!k . u rn ,hal the "'". 01 tl>< flange h.we not t.wn Mm· 
a god in 'emoving the drive shah or in renx";"~ lhe 
flanlle from the pinion. TI>< end of the flan ge thaI 00II . 
tact. the b<-aring oone m,," t... "mooth. Pulish tru. fa", 
if ''''''''".,,,y. RUUKIu""", ~ ~~",va(.,. b.,ck la.<h no;"" ... 00 
causco wea, 01 the fLmR~ with a ....... It .. nt 1""" in pinion 
tx-..dng preload. 

C ..... ,ER CASTINO 

Make sun:: 'hot the differential bearinlr lourri ~re 
"mouth and t h~ th"'3ru. arc not damatod. 

Dif fERENTIA' CASE 

Ca .... l"lIy exami"" 'he "' ... h il I><. which may luw~ been 
ru." .. ~ed wl"," U ... t-rit..:. were ""mum TIN" bmrin~ .. 
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.. ...,.....,1;'" will fail if wy do n<>t ... 1 6nnly 0<1 !he ,,"," 
Cbodr. the fit ...c Ih .. dille",n!;,,) "Ide """ hut.. in the --

" ...... bl, and !n.,ollotlon 

II"VI PINION SHIM ~UC'ION 

Pinion 1:>ore dim""''''n tol~r8nc. and the <>i><''''tln~ 
!>MIl loN 01 the ,<'<In requir~ LhIl u"" of 8n adjust"" 
oII;m two""""'" ,he pirUoon ...... bhr;n, ~ and the pinIon 
K ...... R~l<!r 10 II ...... ~. 1 7. When u.. "'Im l~ ~ 
~. "'" pinlo;,n par .. 1T"o<l'Wl<I ..... J.y from tho drive 
K"ftr. WhoP .. W Ihim th~ i:I 1 .... ......-1. thf pini<>n 

' ~. 4·25_ 0 •• " Sol M."ki ... -t60C-5211) 

is ~ <:1_. to lhe drive _ •. SIll"," """ available 
in thick ........ 01 0 .008 inch ,,,,,,,-,I> 0 .024 inm in 1I OOl 

Tho rlri..., pinion ~nd dri"" _, a_mbly is nt_YII 
,,!led U K match«! Wf, 1~ "", i . dwi~J"'tt.:I by "n Index 
nurnbel'. " ... dri .. " pink'" and drive rna ' ",,,,kin," am 
......... in figure 4· 25. "'" J1wnb .. ~~12" ill the m>lcl!inS 
,,""""" tho . ~~ on bolh the driWl pmion and tM 
dnY<) ....... "'-ben ....... ~a • ..,1 .. Hi •• imtalld in .~ 
ult be <u"'" ,hal • m ••• h in~ n ..... bet .ppo: ..... n b",h 
1"" d,l .. e pinl"n .nd lhe d<i,'o ro.t. 

If a new d'iv~ pinion anti d.i~e J"'" set io tn hoe 

.. 

installed, ref", to Ii ... ", ( ·25 .nd ~ 'bon 1M. end 
of the old and new piniun for ~ plus j + ) or mlnU8 ( - ) 
ai,n fol1o>W<'1t by a numbol'. 

To IIO!lec:t the a>n»d IlIUm ~ ""IUl1'I!d for in· 
...... Llalion 01 • .- pinioo ,M'. perform the lullowins 
,.u,p.: 

1. M .......... the uu"m.,. of ,"" .... ilinal 01\1", PAd ... ith 
a ",1.".".,...(0" and oote the "",dinK . 

2. ~fer to ti....., 4-26, Note the ohim adjustment nurn· 
~r on hot" the old and II", ....... pin;".., ot-rve 
the .... """,1 oI_n~8hown in the \jb!e....»r ~N ..... 
I>;nion M • • kinI~ IU>d In lirwo with "Old "inion 
MATkln,.~ No,," the ~. Add or eublmct !he 
"",din, ot>tainod from that '" 11", ",i,i,...1 ""1m pttdt 
.nd note II", ......... n. 

3. To \he .nul! ~ • ..<k! or ."b)met tile ahim 00.' 
",.:1>00 indi",ted durin, the ..... t"",h ""'_ pat· 
Ien'I dwcl<. This 11",,1 ,eeull is Ihc! . hun lhic:Ju... 
n.qui...:l 1<# i...u.ILolion "" ,he new drive pinion. 

OR'Vl P'NION AiilMI" ANI) 'NSTAllATION 

1. Pia"" the .hun WJd pinion .... r ~nnl cone un II", 
pinion ...... 11. P.- U .. t-rinK .n<! ehlm lirmly 
.pi ... the piruoo wll .oo..Jck..- ",i,h Toni _ 
AG-3 .. .no.,." in 111""' 4·27_ 

2. l'bce •• e ... pinion b...rina: ~ 8f¥= on the 
pinion oIuIfl. U the .. nil iDcorp<lro'" 0 , .... , >pa<"O'. 
make , un the ,..-•• diameter ~" cl ~r , .... pace. I • 
• ~. In.' ,I,. pi n ion ",or b .. ,ln( 'n ne •••• e. 

3. LubriNl", IJw, pinion rear boeo.riOJ with ulollul>ricanl. 
4. Lubriao", tIw: pinioollronl """"'" .,.,.,. and pt."" It 

in the housinc. 
1>. &,' p, 10 fi""" 4 -9 . C<>at ,h., ouWoJ.. ""'~ nf • '­

"it _I with an oj) _!e1An1 """Ie. Qnd illOl.o.ll il in 
tn. UU".ic. ""stini wilh Toni 4676·0. 

6. 1n ... " 'he d.i..., i,inlon ohalt Atonle into tlv> _I and 
huld II fu-mly a~i~ the pinion front beeorm. .",.., . 
t·""", the .... r III the ... rrit- , ",,",in •• iNert the pinioon 
_ft Into the llanlt>!. 

7. PJ..u, 1M fta .... ~ on tIw: pinion rIvof, and otart 
the nul. Hold the fW.nll" wilh 1'no1 4!1(;l·K and 
ligMen the pinion ohA lt nut. A:I tho pini<>n _It nil' 
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is ti,ht=t:d tl><- pinim mI ... pull<>d Into the {runt 
...... in' ""'" anrl ;nlt> tho- /bo n,.-. s.... ft ... l"f' 4·28. 
Ail tho. pinivn oholt ill puUed into ~ {",,,, t-rini 
cone. pinion oIIal. MId pIAl' I. rodu"""-. Whi", the", is 
s.ill '""" pl~y tn lhe plnlfln .... It. ,'''' /bonk<' and 
rune ..,ill IlO! f~1t l<o bouom. Thi. Indie.ta that 1M 
b<nrinr """" and Ibn", ho.,.., boltomed on the col· 
lapoible "PA<'O" . 

From thUo pojn' ~ much I~I~T tor<l .... mUII\ IlO! ap· 
plkd ", lum ,fw, ('("Ion ~""II "", Ii ...... lho . ,"""" 
mu<' be co.>lla~ . • 'rom lhi.ol puin •. alllO. tN nut 
should be tilh",,,,,,, ""'1")' oJ"""ly to the ,p<x:irl€<l 
minimum '''~ '" 1.o(IlbtI. ft . The I~niun WIt ~nd 
ploy", .... boo <~-kc!<l uften • .., WI .... pinion bear· 
i,.. flI~1oad do .. n<>t ""cr<>d the Ilml,--
If ,he pInIon "'~ft n,,' i> tll h,ened 10 Ihe potn' , h., 
pinion .... . inl p...,lood u....,d. ,t.. lim l .... ,he pinion 
. ... 1' ....... I .. '~m •• ·"" _n~ _ ....... .. tt.""ih(., .'1"""" 
in".UooI. n.. "'" d@cn_ ,be 'nl .... by _ninr 
'he pini ..... h.1t nu'. 1"" will ... """.., the wrnllfW" 
,.",., bo,...,.." ,'''' r>lnion I"",t ~.in. C!Ono! and the 
("OllapoibJ. _. and may permillbo {""" betorinl 
runr 10 lum "" tho rrinion wll. 

I<. A. """" U thcon it prelotu:l on 1M bear ...... I".n 
, he pinion . ... It In tw.,h d l' .... I ........ ~ .... , tim .. t. 
><:.t ,he "".,in, .-...II .... 

9. Adj ... 1 ,he u...,1o.d on u....:l bMrin.,. I<> I().IS inch 
pound. 'orq~. On new bwIrillp. tldjul l lhe f>T(:1oBd 
I<> 17·2'1 ,neb J>OUMI. "' .... = lho prelood with lhe 
T ..... I. 4:1(N.C ~nrl .2QfI.C. I2 ....... n in ft ... l"f' 4·29. 

Diffe re nl;"t C .... A ... ",bf~ and 1", I"II"lIon 

I. Lubricate all th< diff~"'nlin! ""n. w,th ""Ie lubr i· 
...... nt. ""forr 'MY A,.. i""lAl~ ;11 1M """". 

MIN' .. u,. 1010U( 
.(OUII£O 10 

O"AIN COUf Cl 
PINION 1r .... ,NO 

fUIOAr>.I . O "In. 

2. Pia"" Ihe ,Ide gearo ,UI<! thrust ... ·IUihe .. in 1M """". 
~. Place tho Iw<> pinion ~"" .. nntl th",,, wa6hc .. e~. 

Actl)' OI>l>OI5i", oMch OIM. In In. eo .. <>!)<:ninC' and 
in rne!!h with thr . ido "... ... 

4. Turn !be pinions and thruot w"'",,, ,mtil tl", 1",1"" 
In the pini"" gffil1I al,m with the I'inion shal, bote... 
in 1M """'. 

5. Storl !be pinion """I. inl<> the di((~",,'lial CUo!. 
Qon-/uliy align I ........ 11 .... alniAc pin bole with \he 
uin ho]., in !be "'''''. 0,;, ... thr """I, inlt> p~ ~nrl 
In8U\n the """ini,.. pin. Ref .... 1(1 fi ...... ~·ll. 

6 . P i.xe!be dri,.., .... ' on !be difl" ...... tial .... and in· 
.lAn ,"" bollA. T orqup tho hoi ... 1<>.0..0.0 lbo.. II. 

7. ~ tt.., di"""""ial _ri", .......,. onl<> \he di".".. 
ential a.embly with Tool ~:al· '" .......... ·n in lir· 
um h"JO. 

8. Wi"". thin ... tinl of lubriaon' '"' lhe bH.rin, oo.-e. 
.., Iho.l the diH"",ntiaJ bearina" ...... JIOI .. ill move _oily. 

9. 1'40.., 'he ...... P& on u .. _,inp.nd." \he diff""",,;'1 
...... _mbly in !be ............... , in'. fI@fe-r to ft", .. 
~·19. Slide !be ,,_Iy dontr the bo .... until • 
.Ii,ht amount 01 bock1ooh ;. Idt hctw~ tho p. 
I..,th. Jiold the dilferenlial e. .. In r>l.oce. 

10. Se, It.. ~djUlltinl nu« in ,he ~ .... thaI I)w,y jUOl 
con,ad tt.. h •• ,,;n, cu,,". 

11. Ca refulLy positi<>n the """rinl Cltpo on the ",,,.ief 
... "tin~ . M "tc~ tn. "",do., "",rI<> .. fw,n Ifw, "'PO Wl'l"f' 
.... movro. 

I~ . I""tall tt.., be-Mintr cal' bol .... A. lho bol ... ate tlcht • 

., 
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eMd. turn the adju.tin~ nut with TOOl 4067_E a • 
• h<>wn in flli"'" 4·3L 

13_ 1/ the adju.lin, nu,," do nol turn 'r"llly ... the cap 
bol .. are 'i,hten.,d. «=<we the bearin, caps and 
,,-.aln 1"""",,1 1<>< cbma..,.J Ihr .... 1i> nr i ... , ......... ly 
PQtlliwwd "'-I"- Ti~h""'inl the bol .. to Il'w.~ 
torque w done to be...,., tho •• ~ f\lJ'II and adjustin, 
n,," .... _ted. t.o.-:n lhe cal' bnI .... "nd Ionjue 
u..,.., 10 only ... I ..... It. ~I,,", ..... ~i." ~ ... j ... """n .... 

U . J..ooe.n the .i,ht-hand nut until It w away fro ... the 

.. 

cup. TI,hl<'n the left·""ml "ul unW • ..., rlrive ~"" 
i. JuellorM intn the pilli"" with 1\(1 ho~kluh. ( Re 
d~k U,,, ,i,ht·hAnd n .. 1 "t thlt tl"'e \Q be .un thai 
it w l .ilI l00000.) TM "f' ·han ~ od l ... ti", ~ul i .... 
. "- drl'" ,ur . i ... 01 ..... carrier. TM r l,hl'hand Dul 
I. aD ..... pln"'n .i .... Tll h,uinl ..... lelt· ... "d MUI 
'QO'-eo ..... d,"-. p;lIr in t. t"" ,In l .... '0 u,,",,_ 
..... kLo..~. and .itb •• ni", .ke rl. h,.hond nu, mons t"" drl ........ • " -OT. 

U; I_n the ",It-hand OIdj ...... nul I \0 I Y. _ 
T i.htcn the .i,hl-Iwnd .d,,,",,,, "1>, \0 the 1IPt'ciI...:I 
2~ '" a notches beyond , .... puinl .,""re it lint ron· 
.. e .. 'he t...-'lrinl <:up. AI p",lMd .. 8l'plw.:! from the 
,;,h. hand okl<. the dri .... 8('ar i. lo..",.J a...-ay [rom 
.M pinion and us""lly ", ... 1 .. ;n tM """,." , back .... h. 
Th. "I>"'-ifir<! M~kl.oh ill o,ooa tu 0.12 inch_ 

,,, . 4 .. U _ ...... lo. h ..... _ .... , •• t.od 
A.i~'_--I loO(..J.ll 1 I 

111. Torque 11", diffe ..... ,io,l.:ap bol .. to to--OO lba. It. 
!>1M .. ' .. the_ backL ... h un .. """,I t...,th around the 
drlw K'''''_ If lhe """' ... 1"<' .......... vary """" In:.n 
0).002 inch. the", ;., e."" .. ;ve 'UROUt in the t"" .. '" 
,hoi. nlQUnlinll •. which "' ~II M CQI',..cted to obtain 
• lI'illbctnry unit. 11 lhe bOIdd .. "" ;. ""I of "Il'<-"<'ill. 
allinn. Ioooo<n """ ~rlj~tinl nut and tilhlen u,.. <l!>­
fI"I"i'@ nut an «1"'11 .mou"l. In ...,..., the dri..., _, 

aWlIJI lram nr -.d Ii><' pininn. \\'a.n " ."1" 1 I"" 
od julIl " , nut .. the IIn.l mO,'cmen, ..... uld a1 ... y. 
1M made in " li,hieni .... dl ............ For e""",plc. 1£ 
l he lelt ·h. nd nut ... d to ""' '-owd • ..., not<h. 1_0 
, .... n ut .... Dotm."" .h<: .. tI~hten it O n •• Thi. p __ 

dure nlakes i, <erl.;n ,ho' , ... nut i. CGnla<tinr , .... 
heo"ne <up ... "d thol I"" <up ,o .. no' <hIlt .ft~r 

heln. put in """'1 ... 

G . .... loolh Coni .... ,"".,,, Ch.-" 

r,lnl .... treM t""th and roll .. con""" pollem .. d". 
1I(;,1bed in " Inopection Belo,", 1U>m<Mo1." l 'icute . ·32 
......... _ dri~ and COB", po l"""" tond indica_ the 
_n,N n;qui...d to """';n 1M ~ """",ting """I""", 0' the "",no. 

",.. dHl,able pa''''''' io ......... n in fi..,,", 4--3'l. Unde, 
Iootd , In. l>O'torn (tooth mnlllel) will op ,,,,,d out "ve' 
"""I nf .he Iwlh. 

Tn. mnv~ ..... nl 01 tooth ron .. c1 VIlli"",,, with chan,.,. 
in I"'" koeto'iorul con ),., .. ,m_,1ud •• IallowII: 

1. ~inl "".,klaoh """'01$ ,he driv .. .-r "",-, 10 
the pinion: 
• . Urive p" .. .,", (.,.,.,,·u ~idt> of ~) """"" 

."~ht1y ......... and _"rd the ~. 

b. t:ons. "" .... m ("""""" -e lide of ..... ) """ ..... lower 
ond ..... ~rd lhe 1""-
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2. Intr<:n.ing I>ncklash move. the driv~ ~""r away from 
It., pinion, 
a. Driv~ pattern move • • lillhtly hii!h<r and w"",lX'I 

Ihe heel. 
o. Coo..1 IXIttem moves higher and t.<>w"m the 00.,1. 

3. Thicker <him with tbe backlash """"tant JIlO",," the 
pinion d_r w the driw g<'-'I" 

a. Dri," paltern move. d""I-" " on U,~ 1,-",11t ( nank 
culHact ) and ,lightly toward the loe 

b, Coo.st ""ttern mov,,", d«-pm on thr toolh anu 
toward the ht-el. 

4, Thinner shim with the hackla><h """,tanl mov .. the 
pinion further lrom II>< drive i'-""" 
n. Drive pattern move. toward tbe top of Uw tooth 

( fa"" oontactl and tow.rd t"" h",,1 
h. Coatrt I"'tt"m move. lo..-",d U,e lop 01 the looth 

and slightly toward the _. 
5. II II>< 1-<01(",,1tI are not oorroct "", kc lhe chani'" a~ 

indicated. 
6. Wh~Jl th< jl<O.U.,,-n iB oo"'""t. r~movc tho markinllr 

compound lrom the 1Ir"'" teeth. l"-'tall the dine",nt~' I 
b<>Min~ "rlj" .ting nul lock. and !>olt., Torque the 
bolito tv 12-20 U ..... II. 

Axle Shoft, Drive Shaft and Re ar Cover Ins!oIlD!iDn 

I. II the rror ""Ie howin!! a_mbly was removoo from 
the vehicle ,..,Ier to ··fu..qr Axl ... H ou.rni" in Ihi. 

DRIVE SIDE 

HHt 

DISI ..... E 

O.C .... u 
SHIM lH.CItNISS 

INeilAn 
SH IM lHICKH.SS 

DIC"AU ."en"SH 

'HeUAn IAClt lASN 

COAST SIDE 

""",ion of til<> "",n".1 and "",form IN, "Tm", lbhon·· 
p"""-"<l.w-es outliM<!. 

2. If ,,"-'lr axle housinl rcmo-.'al w,," not ' <'Guire<! during 
u,., repair procedureo.. install thp axle .... fa. drive 
shaft and rear <'Over. ltele , l<J ··Rea, Axle Shalt 
\\~_l Rcarin, and Oil ","-'II". in thi. _lion ,,/ th< 
manual and perlorm ··Installalion"' p !'(l()f'<!u rn 01<-"" 
,.,," through "'7"". 

REAR SUSPENSION tIiOURl( SHOOTING 

R. ar Axle Assembly 

A ,ear rutle should ".,1 he rli .. ,,,,,,,mbJoo until a Ibor­
ou~h d~,1{nOOi.ili .. mad. 01 I),,, lroubl" Qlid .ymp\Qmo 00-
"""·00 during I"" OJM>rntion of the ca. 

Tbe 1D05t common rear ad" complaint i. noi"". Ex · 
""",h'~ noi"" UlIu.,lIy indicate. lulure lfUU~le in the ""Ie, 
However, it must be pointed out tha.t lea .. inhcrently 
make """'" no~, and an absolutely quie t unit "' ..,Mom 
lound. Ue sure lhe noi"" is not "."""" by the en, ine, 
Ii"",. transmi",ion, wh""l bea<iJl~'. or "",'"' oth" r """ 
01 Ihe csr, 

Bel"", rOlOd testing the ror. mo kr "1lJ" "ullident lub.-i· 
rnnl i. in the .xt~ hou.inK and inflate Ihe l ires 10 the 
..,,,,,d l'''''''''''''. D,ive II", car for enough to WMm the 
lubriemt to normal o~rat.int: tempe,."tu", belo,.., Ie.ling. 

Engine or uhaust noi ... con be d . leded ~y rWUli,,~ 
the engine "I "",iou, ,i><'<"d" with the t,.,.",mission in 
.... Dlr.1. 

T ire noi"" ca n he rlet<'Ctoo by <lrivin i lhe lOU ""er 
varmu . road ,urI",,,,,,. T ire noi .. i. minimized on smooth 
asphalt or block top roado. Switchin!l ti..,. "",y help to 

isolate or eliminate tire no'-_. 
WI_] b,-,arinllr no~ can ""m<eti,,,,,. be dcl<>cted by 

jacl<.ing up each wbed in tum and f""ling lor rough"""" 
n. lhe wh",,1 is rolated . 

Wh<.>el bearing noi.., i. " """ obvious during low "1-"-"'1"1 
""""I. Applying the bro ke< lill[htly ... hile th<- ror i . mov· 
in g will often rOOm" or elimiT\ll '" 1bJ, noi.,. ""Ulled ~y 
a ddective wh .... 1 bMrin g, 

A car .houl<! be tested lor ""le and drive line noi_ 
by o!>"roting it under four drivinR amdiliono: 
I. DRIVE. H igher than tl<Jtm"l1"(JAd·lood power. wlwre 

tlMo ~peed gradually increa....-s on Ie' ... ] root! ",""," Iera· 
lion, 

2. C HlJISF.. ('"", ,""nl ,,~ ",.,,,, liOll Q\ normal road 
.peed •. 

S. FLOAT: Uoin!! only ellO\,~h throttle 10 ...... p th .. 
car from rlriving th<- en;:in" , Car will .row """"n 
(wry little l""d on reor axle ~"" .. ) . 

4 , COAST. Throttle cloood _~ngi"" i. b",k itijl the 
car. ( l.oo.d is on the oo.-,.t .ide of u,., g ... r ""I.) 

Exressi v~ back la>lh in the ""Ie drivint pa,ts may .,.., 
caused by ",om Qxle shoft .pli","", loose Qd., """ft llanKe 
n u ts, loc<;e uni'·e ..... 1 loint ftanK~ ",owIling,;. ex",,"" '" 
backlash bet"',...,, tbJ, drive v illi"n and ,in~ ~~r, en_i, ... 
h"ckL,sh in 11", d iffet"Cntinl KearS. or t-rin~. worn or 
oul 01 adjuotmcnt 

it i • ..,meti..-- imp", .. ible 10 dewrmi",", lrom a u-.t . .. 
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exactly what internal repairs are needed to correct a TORQUE VALUES Lbs.-Ft. 
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) (I nches) 

54A·62A 5 655·685 75·85 50.0 2.0 

59A·71A 5 860·900 112·122 50.0 2.0 

Rear Axle Ratios and Gear Identification 

No. of Teeth 
Axle Ratio Driven Gear Pinion 

3.50:1 35 10 
c---------

3.56 :1 32 9 

3.89:1 35 9 

Rear Axle 

Backlash Between Drive Gear and Pinion 0.008·0.012 

Backlash Variation between Teeth Max. 0.002 

Runout of Backface of Ring Gear as Assembled Max. 0.002 

Thickness: 
Differential Side Gear Thrust Washers 0.030·0.032 

Differential Pinion Gear Thrust Washers 0.030-0.032 

Pinion Shim Thickness (0.001 inch Increments) 0.008·0.024 

LUBRICANT CAPACITIES-APPROXIMATE 

Application Pints 

Rear Axle 2 

50 

Rear Cover Bolts 15·25 
1--------

Differential Bearing Cap Screws 40-50 

Differential Bearing Adjusting Nut Lock Bolts 12·20 

Rear Shock Absorber to 
Rear Spring Clip Plate Assembly Nuts 15-25 

"-
Universal Joint Flange Axle End to 

Universal Joint Bearing Assembly Nuts 7-10 

Drive Gear Attaching Cap Screws 40-50 

Rear Axle Shaft Bearing Retaining Nuts 30-35 
-

Spring Clip Nuts (Rear Springs to Axle Housing) 13·20 
----

Minimum Torque Required to Tighten Pinion Flange 
Lock Nut to Obtain Correct Pinion Bearing Preload 140 

----

Pinion Bearing Preload (Inch·Pounds) 
New Beari ngs 17 ·27 
Used Bearings 10·16 

Differential Bearing Preload 2Yz -3 notches tight 
--

Rear Spring to Rear Spring Front Hanger Retaining Nuts 30-40 

Rear Spring Shackle Bars to Body Retaining Nuts 13-20 

Rear Shackle Bar to Rear Spring Retaining Nuts 13-20 
--

Wheel Retaining Nuts 55-85 

TOOL NO. 

SPECIAL TOOLS 
DESCRIPTION 

B-160 
1175-AE 

1177-B 
1225-B 
1225-C 
4067-E 
4201-C 
4209-C 
4221-AL 
4222-M 
4235-D 
4615-G 

4615-HF 

4625-F 

Impact Handle - Used with 4235-D 
Remover - Wheel Bearing Seal and Pinion 

Seal 
Replacer - Wheel Bearing Oil Seals 
Replacer - Rear Axle Bearing 
Remover - Rear Axle Bearing 
Wrench - Differential Bearing Adjustment 
Gauge - Differential Backlash and Runout 
Scale - Pinion Tension with Socket 4209-C-12 
Pilot - Differential Bearing Cone Remover 
Replacer - Differential Bearing Cones 
Remover Adapter - Axle Shaft Assembly 
Remover - Drive Pinion Bearing Cup -

Front 
Replacer - Drive Pinion Bearing Cup­

Front 
Remover - Drive Pinion Cone 

4625-AB Replacer - Drive Pinion Bearing Cup--Rear 
4625-HR Replacer - Drive Pinion Bearing Cup - Rear 
4625-AA 
4625-L 
4676-G 
4851-A 

Remover - Drive Pinion Bearing Cup-Rear 
Remover - Drive Pinion Bearing Cup - Rear 
Replacer - Drive Pinion Oil Seal 
Remover - Universal Joint Flange and 

Differential Bearing Cones 
4851-K Holding Tool- Universal Joint Flange 
6306-AG-3 Replacer - Drive Pinion Bearing Cone 
7657 -G Replacer - Transmission Extension Housing 

Bushing and Seal 



SECTION 5 - STEERING 
DESCRIPTION AND PRINCIPUS Of OPlR.,ION 

" _rm and reci.culatinr boll-type ._,in, rear .io 
u..d on all ""fS. s.,.. 1I~,... !\- I . ".., IlI\A' 10 """,n~ 
0<1 the left· hand OOdy ' ..... me lid<> ~. In(! iI ...,.,... 
l ible r.,.. INIj ......... nll and ,,,bridt;"" from tho ~n(ino 
c:omll,n1menL 

f l • . S_I _ T, ..... 1 • • • i .. ~lali" ... II. ' .... i .... i., 
0 ... ,_1100(· 1101) 

-me I,,,,,,;n, FB' W<>Tm, /I~u"" ~ . 1. •• • ""po.V<! nt 
rach MId by pn'IM~ hAll.type Ibm ... bM.rinJt. n.. 
i ....... ,,"ck (boll "u l) ioo c .... uoe.:led 1" the ........ m oluoh 
throulh boll ",""in,.. Heliall Iroov<>I In the rea' rack 
maid> ""Iical K"""""'" in.""...,.,." """It. 'T'he boll boeA,;nl. 
within the lfOOVei lurm " Iht ... d bel,.,,,,,,, the nod< ..m 
the oh:Lfl. A. the wit ill turned. Ihn "",I. ",.,....,. .k>n. on 
thoo hoI .. 8. it ..... ,1<1 on M omi"".,.. ~ t"",,,d. 

The """"" ..baIt ~leII In inlt' ... ' ..".. __ -tor 
.. hid> """""'- with the boll-drlVf'n ~ ... r rack. 

The _ """I TOt8* In bu6hlnp P"-' ;nlO 1"" 
~ huuoIinr. 

Worm bcariJ\i p",bod .. oonlrolled by the oU'erinl 
. haft """,.in, .... jm..,' .. ·Itich ""-It into the houainC. 
r""". ~k and....:tot """'" .. """t1<>IlNI by "'" .dilUlinr 
.."..., .. in u... houtinl ~r . 

.. n loDIC MAINHNANCt 

To ....un .... ;.. lDIUimum Pl'rf,,,,,,,,...,.., it iIo ~ 
lhat the folJo .. dn K .............. it.>ml t... p .. ,W .... lly po.fonnod 
at the mi""',., int."".11 indiaIted : 

1. Lub<;""le u... Oleerin, linka", and fronl O"OI"'O""inn 
with ohuo" lub,;""nt .,.,.,..ry 1.000 mil .... 

2. E ve,y 6,000 milolol. "hN:k W I"hfl",nl ",,,,,I '" th~ 
""",,;nll I"'" .. nd ~dd 11"""". ~~~, lul.>,i, ... nl ~ • 
...-quiml.. 

3. Al 6.000 mile in"',.,. ... I. choeck and adjUit lteerina; 
II"'" p",IOlldo ..00.. <:t-:I! fronl .. t-I .1i.,..""",t if 
unusual Ii,.., or=r u. indiaitOO. 

ON_THE-CAR ADJUSTMENTS 

5_,"11 Worm Dlld SedDr Ge_ Adj ... t .... nlf 

"Ibr", "'" \"", "",\hods ~ fot _rin. 
II", .. """ '-ting pn!bd a nd _ rntth !<»d. Ono 

" 

I 
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methnd U_ A er>rins oca!c \Q ~ ........ tho pull nn u... 
rim "r (h~ ."""inA w",-"" I. &.., flru1'(l ~.2 , Th~ oo=>nd 
method ....,. a 'land",,1 lXlund.incll torque ",,,,,nch to 
me.o ........ lhe ell,.,.! _uirod 10 lu,", \I", ._rin R """t.. 
s... filUJ'< 5-3, 

T1>e Otdj ... ,,,,,,n. pmrndu _ tha t follow Are for """ with 
• """'" ocaIoo """ched Iu tho rim of !he _.m.: whccl. 
n.., foIlowin~ Qble ,i_ the: .,...,I~."'nt WrqUP ........", 
• pecillc.l.i<>n: 

STEERINC GEAR AI)JUSTMENT 
SPECIFICATIONS 

SprinK Sollie T o"'l"" 

W """"" 

Wonn Ueoorinl; ,."'"' ~. to 'Y. It.. 3-6 lbo..·i.n. 

Wonn BMrin, 
and Moeh P .... · 
Ioftd ( T otal ) 1-1 % a •. 8-13 ibo.. in 

'\'he bnll nut ._mbly .nd the IeC'or 11<"1' must be 
adjuoi<>d r«>perly to "",inl.o.in minimum 'IHrini: oh:th 
cnd pboy (. la~""" of»n'buI ~dl\le\""'n\l and minimllm 
baclUuh be""(-"m ""dor ~r.nd bon nut. n.cr.: are only 
tom r-lble ..... j ... """"to within 1M. 1'flclI'<'U1A';nG ball-
1YJ'l' .lftrin. p.o', .nd d .. _ obould ..... "' .... iD the 101-
I ... u.~ ~nkr to .... id . ..... ~ or ,u. ,.Uun: 

" 

I. Ui8COn"""" the idk. !UID rod "nd . .... ""iOOk """. 
r'IH:Ilnl rod ~nd from the 1leCl<>r ..... It a rm ( pilmlon 
Krm l wIth T""I ~290-FI. 

Z. Looocn thc: ~""'ring II"'" I ....... i". ~ llJ",.,ing bol!8 at 
1M """"rlx>dy .ide . aii to ""Ileve I","obl< bindin. 
\.oot .. """ lho, ._rin. cnlumn and the W<)rm oho.fl 

3. r.oo..;,n lhe ...... ring colwnn ..... "hl ~ at u... 
l",tn""ent fIIlMI. 

• . Part;'lIy ri.h"", tho ._ri", coIwnn brackel Ie ........ 

lj. T_~ lho, a'""rino" KNr hnuoin. Allamino" bolt. to 

25·3511». fl 

STURING 

6, I..oo:oIen tho nut ... hid! loeb tho. _r IIdj .... tin • 
.."..,.., " nd turn the .djUlOti",..:nw """nloCrclo<:k,.;". 
See 1\""" 1i---4. 

7. M""." .. the worm bellrinl p..,lno .... R .... d the pull 
I"O<IUl~ to t ",p Ih<o whoel """"In~ fur ~ ( Jeu' 0"'" 
complok tum, If !he torqUII'" ,,~I()/\d ill not wiU,in 
1)"H'Clfication.o, adj",t . , OIItlinNI in t/w> nnt .tcp. 

8. Rpf~r to &""" S·~ .00 IoooJen tbe .,...,.inll wH 
",,".Inl IdjWlIe. lo<knul Ind tirh"'" or ""cit 01[ the 
bH.inJ adj",w. 10 btin. tho "..,Ioad within the 
.P"Ci~ limit.. 

9. T i,hlen tbe l_ring .... 11 boorin. adj"'loCr lock nul 
and recheck the p",load. 

10. 1"um the llcenn, wlwel .~", .. Iy u> pither glOp. Turn 
" n, ly ","inot ,he . top Iv •• 'old "" .. ible dam.g~ 10 
Ihe! boll n.urn luld"".1'hoon. rollotc ,he whocl 2·5/16 
1".11.1 '0 ".",,,,. tn. boon nul. 

lI, Tum "'" """"" adj"'tm. .....,... d,,.,t ... j.., Wllil thfo 
'I*iliod ..,.... bcw-in. Ind rnMh "",Iood ( tollol) ;. 
nc.oc 'OY lO rotate the ""'"" "".t i ... .,.,.t~r. S o 
,.,""""ibl .. hcklaoh ;. ,..mn.-ible It ,.0 u .. i' ..... 
olde . , ~n'''. W .... n m.tln, thl< . dj u ....... ol. , .... 
oed • • • hal. dj .... in. KI"C>" .... ut~ .1 .. ·..,.,. .... '"me<! 
In ,"" .. me d iH<tio" to •• '. id b.d1.olr.. If II>. ""r_ 
iI """., ."dj,, .,e<I "li~hny. ""'ck ·of! 'ho:- ocr<:W a tum 
and .... djw.1 to ~lim i "" ... t .... boockla_h. 

12. Tlrhlt-n 1M _ lor adj",tlnr """w Iocknul. Imd re' 
""""" "'" hockla"" 8r1ju&tmenl. 

13. Torque lhe _"""inc <:ulwnn ell""" nuts ... 9 ·13 In.. It . 

14. C"""",,, "'" id"'r arm rod end and .p~ rod ~nd 
... the _ . wIt ann t pitman arm) and ~ the 
",.ainu.. nu," to 2;0-35 lb!!. II. I ".\jill Ihe <:uU", "ina. 

51 ••• 1". Wh •• 1 Spoke Po. ilIon ... dj .... m. nl 

When the ._rinl rear;' on the hl,h point. 1M front 
wbeell ohould "" in u.., AI .... IShl.8hN<! pooUl ion and tbe 
LI«'rinS ... ~I .",,!teo ohuuld be in thei. roorm:ot ",,"ition 
with the __ ohaIt arm pointin, di!"eetly ' "",,'llfd. II 
"'" .poII; ........ no' in IMi. "" ........ 1 roeitlon, they an boo 
edjUl!1o!(! ... ithout diohublna" the "'" in adj",,""""t. RooI~. 
W ·~I"",,·ln and Su",rinl Wheel AdJ ... II"",nl&'· in '·Section 
3 . '...,.,1 Su..,.,.,.ion··. 

5lURINO W HUL 

Il. plo<. m. nl 

I . Rcle. to II""" i>4. Ile~e lhe I><>m rin, (.,.. ""tton I 
_mbly and ...,Ia~ ""..u. 

2. Re_ the nul fran tho. ~n<I of "'" A ...... ing ohafl 
Hemwe "'" I"""';nl wl\eoel from II", oho1l with T uol 
.'1600- ...... 0. 38'26. See lim'" 5 6 . 



STEERING 

~. Wllh lhe lront ",hook II",i_hl f<, ,,,,.,.rd. pooilion the 
"I .... "" ... '-I 00 the __ rin. , 1",11"" that tho> al ign_ 
menl nJ.ll,b Dn tho> """",;nl ... hf!<oJ nnd 'l""rj.n~ oJur.fI 
",,;nc;"" . 

4. It .. tall II .... u",rin~ "'h<o<!l nul on tlv> 
tarqu< it 1<> 2:>-35 lbo. II. Stake I"" nul. 

mall and 

'·3 

&. I""",I J lhe horn ,in~ (or b\l11Qn ) a_mbly and 
reJ.~ pa,ts 

ITlUINO OEAI 

hmowol 

~'o, ...... Ii'" and jackin« ; .... ,ruction>. rclc, to "13(; _ 
RMy.P"",,",~. 

I. n..iao tho- front of the OIItr ..... d "",,""II .. I~IY _1andI. 
R<-o.""., tlv> d",~ link ~ nnd idLer " rm ~nd lrom 
the ocelOt .1"", with T ool 3:l9O·1I. He""".., u.., __ 
"""I, ~nn rctainirlj! nUI.nd .. """'.'~ the ~nn I,,,,,, the 
".,.:t'" wIt. s...., !il~m .~-A. 

2. R",,..,.e lhto .Ie<!rin. g ... r huuo ..... allacl,j"l wI", lit 

.. 
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the underbody .ide no.il and disoonnee\ the InLns­
mi""ion .hlf! rod ( . ) at th.c: ~""r shiftl""", (. ) . 

3. Full the rubber ...... 1 up on the "teerin, rolurnn. fold 
the Il00, mal a"ide, and mo"" 1M dROh ""nel ;))8ula­
lion 001 of the way. 

4. R<-JIlOw. I .... ,..,"'inin~ """'''''' (rum the . rooring col­
umn ... ·oother .. al on th~ d.-..h """"I. a.,,,,,,,,e the 
olt.>ering oo]umn rover plaooo and ¥H.k~L 

.~_ Du.mnnect tho hom and tum indicator wires under 
the in'trum<lnl 1"""1. Aoo, on " car with " Comet 
Dri"" trnn>mission , disconn",,! tne neu\m1 "witch 
wiJ'.,., 

6 . R.,move the hom .inl ( or hutton ) and .prin~ . R e _ 
IDOV<! the .u.oring w~l ",t.;oi"jllg "U\ H"d tk """,,_ 
ina wt.e.l. 1v.1~, to fig", ... 5-5 and 5-6, 

7. fie"",v. the upper beIo.in, ~I"",ve a nd oprinl . R._ 
move the tum indico,to. le.'e. and the shil\ le,-••. 

R. R""""'e the . ..... ring ""I"rnn d.ml' W in'\mrnent 
""""I bollll and "'DlO"" the damp (uPP<' and 1o,"",. 
halves) and the i"",lat.m. 

~. Slide. the olHr;ng column lut... a_mbl)' from the 
ot.." in, i"R' .hafL iluidin, the .hift le>'er (. ) up 
throuKh the rubber sea! at the dash panel 

10. Remo,,"~ t ..... u,.,ring !«'S' and .haft ~"""mb!y oot 
the front thruugh the . n~i"" COffil"'ru""nt 

Di oa ... mbly 

I. Hula'" the &~rint1 shall 2·5/16 tums from either 
. top. 

2. Af!.>r ,..,moving u,.. """tor adjusting oerew locknut 
>m<I tbe huw!i<tl CU.e, hol1o. ",mo,"" tho """lor ohal\ 
and the covcr. Remove the eowr from the . haft by 
taming u,.. 8CfflW clockwi,..,. K~ the .~i", wit~ th~ 
Kr .... 

3. Looocn the adjUl!ter nut. and "'InOVC u.., adiWlte, 
a_mbly and the UP!>'" "w:rin~ "~.fL t...arinR. 

4 e"mully pull lhe .te.rinK .haIt and ""][ nut fro'" 
tl><! housinl . and =nove the ~r .~ring oIlalt 
bearing. Tn . vnld I""""lbl~ d.m.~. 'fl the boll re­
'urn Kuid . .. k ..,p ,he 10.11 nul from ,un .. in, do ... ·n 
IQ eilhu end of ,he ",.,nn. 

.. 
Di",,_mbIB the ball nut only if there io indi",liun 
01 birnlin~ or tight,..., ... . 

STURING 

G. Rewo,.., Ih. ",,11 ",tum ilu ide clamp and u... ball 
",tum pIidcs from the ball nUl. K""" the boll n u t 
clomp .• id. up until ready to ... ruon the ball •. 

6. Tum tIv! ball nut over. and rol8.'" t .... wonn shall 
from %ide \(I . id. until all ball. MS. dropped uut 
olt"" nut into a dean pan. With tIv! ball. ",moved. 
the ball nut will . lid<-. off thn worm. 

7. Hemove the bearin~ cup. ""al •. or bu<hinl{ll only il 
p,...,liminary in.'pe<:t;on <how. dama~c i""tall Ihe 
su,.,ring SM. hou.ing in a vi ... a nd ",,,toW the l<>w~r 
bearing <"Up with Tool% 7600-E >m<I 3552-H . See 
figu", 5·9. Dis<1Ird the upper bearing ""p ond the 
•• djus!e, "" a unit il th~ up""r bMrin R i . delocli'·e. 
fu,pla"" th~ I.oe.trin~ and adj .... ler with ne ... part.. 

8. Preoo out both sector shalt bushings lrom the ho .... -
iniI with Tool 3576-AA. See figuce 5-10. 

Wolih nil porls in " dcanin( ..,1'.nt. a nd d.y wilh a 
lint_/]· .... doth. Tho Morini' .hould not be 'P" " dry wi,h 
compr.....,d air. In.pod u,. ..... ft and worm for """rinK, 
eracks. or chccb. nnd lor . trnigh',..., ... of the IDalt. Cbcck 
the 8pli""" ond the th,..",d. on t"" _to, shIllt lor ""ear 
>m<I bu,,,," lIlliped the ~ear te. th I", """"lII , pillinK. and 
other ",,,,,r. inspr-ct te., hearing:. for IT<)(; movemen t. 

>;9. ~.9_S' •• 'lftV low .. loo,in. 
.. .. o.ot--l6-0C·12061 
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TOOl ""·"" ___ 1 

and ."" """" lor ....... or i=ruia. I ..rn.U'II. Cheek IhP 
houoini lor cnocu. and .... W!.hinp for ..,.,..ina. pillin,. 
o. other "_r. 

"' .. mltl), 

1. II the _ ...... """I. hushings 110".., _n ..... """""'. 
p..- _ bua/rinp ink> the howIinR .. ith Tool 
3576·AA~. u.own in iiI"", 5·11 . 

2. "the I Ift,ill. w it upper snd/or I"""" _.inl cup 
hal bNm ,..,mo......:l. J)«D m no .. boo" ", CUI> jnw U", 
l>oul l1\11 with Toni 3.~76-F.. See /ilium 5·12-

3. P .... a ......... tet>rillr """It UPIl<'T t-,u" C"IIV inlu 
n .. t-rinll adju.", •. See ft rure 5·13. 

4. SlidII tM. NtH nlll over tho worm. keepinll tho ..... i· 
I;"" of 0", twu pe ........ !aIM ... 01>0...., ;n ft"..ru 
[,. 14.nd 5-15. 

5. Allm the . '"""""" in 1M "'<>rm and noel by lIl,hlln, 
Ihrourh tho !xli ~ IIooleL ("'..,.,nl ono-hatf lhe to\.fll 
numbr. nf ""lis into a ... itable cunlainer. Thlt II lhe 
n~ ... ",r of ball . .... u l'rd •• IiIl ODe d .. ~;L 

Ii. Wnr~ M mo.n.I' of .'- ""It. as pouiblf> ;nl<> duo 
",kit! 001 ... of ..... cirru.il .. hile al",,,,,,1(!11 Iumin, 
the wnm> In <>P ..... itr. dimrtin .... won. tI .. " 110.111 ;nUl 
tho> ciTCUIt w;.h a blunt l)lIn ... h 0 ......... ,lTb ..... while 

5·5 

PRH S .... ,)!.. " 

.uminll tho! worm. So.. II~,.., (>. 15. It ma,. t.. ''"'''" 
M r y 10 ... a rit the ... " ..,.. bootk ."d 10,,10 ... nll .. u p 
an4 40 • .,..e <1_ .. , the._ loeI .. een ,ho ... 1 .... F ill 

,~. S·U_~"'" loIooft L ...... _'Hoe 
cop ,., •• II.' ;_. -ltOC.12010) 

" 
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P~HS "M _ _ 

TOOL ""'. 

';~ . l·n_ S, .. , i"~ Shalt Upp"' .... , i n. 
Cvp ,., •• ".,ion-l6OC-111 0) 

1~ ~;r"";1 from ,.,.. tx>tlom 01 <>nO auidc hole to the 
bottom 0/ the other hole. 

7. Coat the I""" '" of """ half of a ",tum RlliM witl> 
clcon cl>aMis fl"""". and pIa"" the ,e,,,,,ining ball. 
in the ~ide. See figure 5 16. Add the other hnlf 01 
the auKie and. ",hile holdinR tho! two halv .. toR~ther. 
puoh the ",ide into the guide hul ... in L1", l..:J1 nut. 
I! the ,uide """",,\ be p_ all the way down 
..... ;ly. top it lightly into pIA""_ 

B. Fill tn. orcond ball circuit in the "'''''' man""" then 
attach the guide clamp Wilh the lockwa.h .. r and re-

" 

STEERING 

lOW El CIRCUIT 

UPPU '''"'"'' I 

&A LI 

NAUOW 

billjng 1iCn>W. C,,",. Ihe boll ou' to >« th.t it 
rnta,,,,, 1,..,ly. 

R CIWI\ the Ihread. of the sl..,rin~ ohaIl bearin~ ad_ 
just"'". the housillg rover bolt,., And til<> !\OCtor adjtJ:lt­
rng !!CreW with. l<Uilable oil-r ... i.tant """ling com­
pound. Do not ~ppl)' seal .. t. Icm.l~ ,h,ud •. on d 
"'p"ci.Uy .,-Qid ,"tt;n~ any ..,.IOT on the ""erin, 
sha ft bearing • . 

10. Coat the boarings. h""hingo. ""d gedr teeth with 
light engine oil. 

11. Clamp the hou8in~ In a VUiC . with the _r "halt 

'I~. 5·16_ 1 011 Go ld. flllod_Typl .. I-jIl.OC.21l171 



STEERING 

""is horizon""l, and """ition th" .~rini shalt lower 
bearini in iUt cup. 

12. Poollinn the .~ring ohail and bell nut a .... mbli ... 
in tho! housin •. 

13. l'ot<ilion "'" upper . teering , haft OOaring on "'" top 

oj the ""'D!. ant! i<",lall tll~ .""'rin~ sh"ft boorinR 
adjuster and lhe adjuster t""k nUl. I "ave tho! ~d· 
jll""'r nul And loci< nut I~. 

H . All.<!r in.lalling lho .""'rinR wh",,1 nul on th •• leer­
ing >haft., adjuol the wurm bearing prelood at out· 
lined in "S<eerinl Worm and Sector G"", Adju.t_ 
men"''' in Ihi. section of the manunL S'ew .Iur inl 
~urs or. b<tor y adju",.d. 

1.~. Position th. oecto, adj""ling S<:reW and adjusl= 
shim. and cheek th@end dear"n"" whic-h oho.JUld nol 
exceed 0 .002 inch betwt>on the ""l'1'W h<oad And Ih.o 
end of the ~to, .haft. II clea",,,,,,, i. greater than 
0 .002 inch, r'-"Pla"", the.rum. s.,., ~g"re S_17. 

f l • . 5.17_ C .... ki.9 A~i" .. I •• $<..,. CI_.a.,. I. s..to. 
SIwII._ T,pl,a l-l6OC-12 111 
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tnotallation 

1. """iOOn "'" 'W,inK I"'" and ohaft asocmbly tlll'oulh 
the enRin~ compartment. _ling the gMr ..-mbly 
on the und~rbody ";de nUL 

2. Slide the steering oolumo lube Il>SCJllbly over the 
.leering .halt, guiding the , hilling ann8 through 
the rubher """I al the dash I>'ne1. 

J. Pooition the . teering column """"mhly and retoining 
damp and irutulatrn-, and 1""""ly iralall the ",lain­
ina bolt" and n"lI. 

4. Pooition u", up""r t".",rinR 01""". and .pring. and 
"""ilion U", steering wheel. r""tall the relltinm, 
nul and torque il to 2<>-35 lbo. ft . Stall<! the retain· 
ing n"l. j""t/lil the tum indicator lev~r. 

~. I""tall the aprina, and hom rin~ (or button), then 
aliJlIl the . "",ring w~1 to the ~nu,r l>Oint. 

6. '""tal! the . !<>erinK _r ,etoining boll..< at the under­
body. Torque lhe bolts to 25-35 It.. It. 

7. P<><ition the ..ctn, oMit ~rm on the . _rinll" ohIolt. 
aligning u", malltr, .plin ... , and torque the ,elaininj 
nut 10 !!5·110 II>.. It. In.UtI! the idler arm and d,."g 
li<lIi.. Tolque the mounting nut. to 25·35 Ib .. It. In_ 
,tall lhe cotler pin. 

8. 1.o...,r the "'" from the ""r~ly ""'00 .. C'.onnrcl lhe 
hom, 111m indicaloZ" ",ir.". and ( oo CQ'" with a 
Comel Dr;, ... I,."""rniosion ) the ""ulr~1 switcl> wi ...... 

9. Om=ct th. tranami""ion shilt rod (a). Posilion the 
SI<'-<lrin( column co\· ... plat811nd g!lskel on tha dash 
»0.",,1 aoo i..,t811 the relltininl 1ICnW •. 

10. Pooilinn the dash panel ino"I~lion j".! _bo"" the 
. Ieering column. Pooition the fk>or '''8t Qnd pull the 
rul"l".,r """I down to the /100< pan. 

n. Tighten tho! in.,tm""",1 """"I damp null to 9--13 
It.. II. 

12. II ~y, co"..,1 the adjuslment 01 the ohilt 
16. SlIt,l the """tor """It pilot into the hou.ing ",we< and leve' (5) " nd tho neutral ... itch. nd.r 10 "'s""lion 

then, ,,"ing 8 ocrewdriver Ihrou~ the hoI" in the 1 - l'r",wni ... ion." 
co,,,'' . tum the adjUliling ",,,,W counterc1ockwioc to 
pull the jJilol into the .mer. STEERING COLUMN UPP(R BEARtNG REPLACEMENT 

17. 1'"'tall a ''''''' g,.,w,1 on the hou";nK rover. 
18. Rotate the olo!!rin, .baIt until the bal! nul moth 

a'" in pooltion 10 meoh with the """t<>r genr, tilling 
lhe housing II<> thai the ball n,,1 will lip toward the 
howtinK 00"'" o""nin~. 

19. Puoh the howling oov~, and II<'CIor ,halt ..-mblie. 
inlo pIa,"" and install the 2 top housing coVer boll..<. 
The third bolt ohould be installed aflfor lubricant 
ill pul into the I{H.r howtinK. Do not Ii,o:hten t he co,·,,, 
bolts until it i. certain thot 'hore ;. '(H"~ la.h "". 
" ... ,." ,he 1>011 nul .nd ..,ct"r gue l"'lh . TOl"que the 
co,er bolta \0 12·20 lb.. fl. 

20. Alter 1""""ly iruttalling the ...ctor ohalt adjuolinl 
""",W locknut, adjlJlll the lI<'cto.r shall mesh (back­
lash ) at outlined in "Steering Wonn and Sector Gear 
AdjlUllmenta" in th.iit IOeCtion 01 the mo.nual. 

21. Remove the steering wheel nut. 

L DillCOn=ct lhe horn wir~ and t}.., tum indicator wire. 
below the instrument I>'nel. and Illide <>If the plutie 
m.uJator. Hemov" th" hom ring ( or button ) and 
.prin~. Rele, In fiRU'" 5-5. 

2. Afler .... movin~ th~ ... lAininK nul, ... ,,"<>"" the . t...,ing 
w"",,1 with T""I 36OO·AA. Refer to fillUre 5-6. Un­
oerew the tum indicator I""" • . 

3. Remove the tum indicator switcl> ""'"""'" and pull 
the swilm to one ~. 

~ . Rele, to fii(\lre 5 ·7 . R.move the otoorinll column 
luhe fIIlnge ",lIoine, n"", AliowinK the boll> ..... drop 
into the I"'" IIhlIt lever """kel aosembly. 

5. Remove lhe rum indiCAI"," switch. tho! ~teering oolumn 
luhe Hanll"e, the sleeve, and the lum indicalt>< wiring 
aso=>bly lrom the ._rin, column tub<>. 

6. Remove the s!<>erin, column tube IIani<l from the 
tum in<!i""lor ....-itch and wirine """"",bly. 

7. Rcmo.., the """'rin~ column uppe< bm.rint; from the 

" 
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flange. Remove the bolts from the gear shift lever 
socket. 

8. After applying lubriplate, install the new upper bear­
ing. 

9. Feed the turn indicator switch wiring through the 
hole provided in the flange, through the steering 
column, and out through the routing hole under the 
instrument panel. 

10. Position the flange retaining bolts and start the nuts 
flush with the end of the bolts. Position the flange 
and tighten the nuts. Install the turn indicator switch. 

11. Install the turn indicator lever and position the 
bearing sleeve and spring. Install the steering wheel 
spring and horn ring or button. 

12. Slide the plastic insulating tube over the wiring, 
starting the end into the steering column under the 
instrument panel. Connect the turn indicator and 
horn wires and test their operation. 

STEERING LINKAGE 

Description 

The manual steering linkage consists of the sector shaft 
arm (Pitman arm), the steering arm to idler arm rod, the 
steering idler arm, and the spindle connecting rods (tie 
rods). Refer to figures 5-18, 5-19, and 5-20. 

Spindle Connecting Rod End Replacement 

The spindle connecting rod ends, which are threaded 
into the outer ends of the rod sleeves, have non-adjust­
able, spring-loaded ball studs. A rod end should be re­
placed when excessive looseness at the ball stud is noticed. 

1. Remove the cotter pin and nut from the worn rod 
end ball stud. 

2. Remove the connecting rod end from the spindle arm 
with Tool 3290-B. 

3. Loosen the connecting rod sleeve clamp bolts, and 
remove the rod end from the sleeve. Discard all rod 
end parts that were removed from the sleeve. All 
new parts should be used when a spindle connecting 
rod end is replaced. 

4. Thread a new rod end into the sleeve but do not 
tighten the sleeve clamp bolts at this time. 

5. Install the seal on the rod end ball stud, insert the 
stud in the spindle arm hole, and install the stud 
nut. Torque the nut to 25-35 lbs. ft. and install the 
cotter pin. 

6. Lubricate the rod end ball stud and, if necessary, 
the rest of the steering linkage. 

7. Check and, if necessary, adjust toe-in. Refer to 
"Front Wheel Alignment" in "Section 3 - Front 
Suspension." After toe-in is checked and adjusted, 
torque the old sleeve clamp bolts to 10-15 lbs. ft. Add 
four pounds torque if new bolts are used. 
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Spindle Sleeve Replacement 

A spindle sleeve should be replaced if it becomes worn 
or damaged. Do not attempt to straighten the sleeve if 
it is bent, or chase the threaded portion if damaged. 
Refer to figures 5-19 and 5-20. 

1. Remove the spindle connecting rod ends as described 
previously in "Spindle Connecting Rod Replace­
ment." Count the number of turns required for re­
moval of each respective rod end. Note the number 
of turns required for installation purposes. 

2. Install the clamp bolts on the new sleeve. Screw 
the spindle rod ends into the sleeve the same number 
of turns noted for each respective rod end removed 
from the replaced sleeve. Do not tighten the clamp 
bolts at this time. 

3. After installing the seal on the rod ends, position the 
sleeve assembly on the sector shaft arm (or the idler 
arm) and the spindle arm. Install the retaining nut 
and torque it to 25-35 lbs. ft. 

4. Lubricate the rod end ball stud and, if necessary, the 
rest of the linkage. 

5. Check, and if toe-in or steering wheel alignment is 
necessary, refer to "Front Wheel Alignment" in 
"Section 3 - Front Suspension". 

6. After adjustments are checked and completed, align 
the rod ends and torque the sleeve clamp bolts to 
10-15 lbs. ft. Add four pounds torque if new bolts 
are used. 

Steering Arm to Idler Arm Rod Replacement 

The rod connecting the steering sector shaft arm and 
the idler arm is non-adjustable and has non-adjustable 
ball studs. The rod should be replaced when damaged or 
when ball studs are worn. Refer to figures 5-19 and 5-20. 

1. Remove the cotter pins and nuts from the ball studs 
at the sector shaft arm and the idler arm and remove 
the steering arm to idler arm rod assembly with Tool 
3290-B. 

2. After installing new seals on the ball studs, position 
the new steering arm to idler arm rod on the idler 
arm and the steering arm. 

3. Install the ball stud retaining nuts and torque them 
to 25-35 lbs. ft. 

4. Install cotter pins, lubricate the ball stud sockets and, 
if necessary, the rest of the steering linkage. 

5. Check and, if necessary, adjust toe-in. Refer to 
"Front Wheel Alignment" in "Section 3 - Front 
Suspension." 

Steering Idler Arm and Bushing Replacement 

Replace the steering idler arm and bushing if the bush­
ing is worn or the arm is damaged. Replace the idler arm 
bracket if the threads are worn or the bracket is bent, or 
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da"OIO(W. 1)0 Del an.",,, I .... a!.a"h l.n .. ""n l id ler Arm 
b'K~"I. R<>f..,. 10 Ii& ........ 5·18, ~I!I, ~nd S.20. 

1. DiIlD)ltl'lOct the "pindla md, and the .Ie<tin~ ~nn 10 
idlor !trm md from lhe Idler arm with Tool 3290·B. 

~. Af'er removini .ho> i,I I ~, orm "'tainin~ nul .nd I p<>' 
daJ waolvo-r. !'f!mO'>'e lhe idle< arm atld oo";"nl. 

3. Pia"" u... new idler arm And busbin. -.nII]y into ... ,,,,,-
4. With the idJ." arm poinwt _tnip,1 forwa .... i..,l.Io.lI 

It.> .podal ......... , and to"! .... It.. ",tainln, nUl lo 
45.«1 lho. ft . l""t.oIJ " COI,n pin in the nul. 

5TlElERING 

5. CooItIeCt the spinell. rod. And Ih., . teerin. Arm 10 id"" 
"nn rod. lhen to"!",, u... mounlinl nuto 25.a5 lhe. fl . 
In"tall cotte, p ins in (he nuta. 

6. ChKlc and, il n~1'Y, adjltl' toe· ;n. IUlkr \Q 
..... ""'1 \\'ht",[ AJi,;n"*,,,I" in "S .. cbon a _ r..,.,1 
So'lf'ension. .. 

HOUIli DlAGNOSI5 

Troub..,. which ovcur in the lronl .... pell8wn "Ylte .... 
"""rin~ .y.tem, mnd in wi_hi ... wJli",.lvwe "'nl(> I'",lI" • 
• ympIOtnI. nn •• , pinpointinr their ","us.. «lJId I'f'n>edy 
may ~ .. it-~ .,...,Iul PIIImin;olion of each of 1'- lrt'U. 

TIIOUIU SHOOTING GUIDl 

J .... y 5' ..... 100. 

I . I....".~I lron l whNol alignment. 

2 Inl'()tfect frnn. wl_l IIM'in •• dj""lm<nt, 

3, WMeJ nul "I hol& ..... , 

• . ~Ilnkaa<~ 

5, lnoo......n occ.rin, IN' . d;UM"""'1. 
6. Bindin. fron t """pensiBn ban join ... 

loo •• 5, .. rln. 

Inror,ec1 Iron. w ...... l IIM"n. adjuolmenl. 

2. imprnpPl' ot ...... lrq; _. ""J",lmenl . 
3 ...... om or <huna."", uppe' and low« ball jointl. 

4. I.o:ee """';nl Hnb", """,,,,,,,,ions. 

5, t.oc.... "I-eO!rin,;ear """,nllnr_. 

Ha.d $1 ... 1"1 

I, I~ lir" V .......... 

2. lr.ooilKlfmn • • 'h • ..,1 a1il""",n'. 

3, T ire IW! ""I unifom!, 

• . 11\00._1 .te<rin~ , ... r adjltltmont, 

5. Hindln8 0' <iamaiM front susperuMm ""II juin(lI. 

6. l.-ck of lubrication. 

7, 0.."",,0<1 ._.ing , .... or IInkool~, 

8. StoIIdn, link:a.~ bindin,. 

1. Inco,,,,,,( t.i~ p"""",,*, 

2. 1~~ &lze nol unifom., 

J. I .. MTrect ",,"rin.lOIr ""jlllt""",t. 

4. Bindinl "" ob"",.0<1 fronl _penoWo boll jnintl. 

~ U~~ "f lubnc.Don. 

6. flftmored """'"'" rear .... Linlto.ge, 
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Rattles or Chuckle Noise Poor Returnability 

1. Loose steering linkage connections. 1. Incorrect tire pressure. 

2. Loose steering gear mountings. 2. Tight tie rod ends or steering connections. 

3. Improper steering gear adjustments. 3. Incorrect front wheel alignment. 

4. Lack of lubrication. 
4. Steering gear adjustment is tight. 

5. Loose front wheel bearings. 
5. Insufficient steering gear and chassis lubrication. 

6. Steering shaft binding due to misalignment. 

Shimmy or Wheel Vibration 
Body Sway or Roll 

1. Incorrect tire pressure. 
1. Incorrect tire pressure. 

2. Incorrect front wheel alignment. 2. Incorrect front wheel bearing adjustment. 
3. Incorrect front wheel bearing adjustment. 3. Loose steering gear mountings. 

4. Tire size not uniform. 4. Incorrect steering gear adjustment. 

5. Wheel out of balance or excessive run-out. 5. Sagging or broken spring. 

6. Loose steering linkage connections. 6. Defective or weak shock absorbers. 

7. Loose steering gear mountings. 

8. Incorrect steering gear adjustment. 
SPECIFICATIONS 

9. Worn idler arm bushing. Steering Gear - Type Recircula ting 
10. Ball joints worn or damaged. Ball 

Gear Ratio 20:1 
Pull to One Side 

1. Incorrect tire pressure. 
Over-all Ratio 27:1 

2. Incorrect front wheel alignment. Steering Wheel Turns (Approx. 

3. Tire size not uniform. 
Stop to Stop) 4.6 

4. Steering linkage interference or binding. Sector Adjusting Screw Head to 

5. Brake system malfunction (dragging brake). 
End of Sector Shaft Maximum 
Clearance 0.002 inch 

6. Incorrect steering gear adjustment. 

7. Incorrect front wheel bearing adjustment. 
Sector Shaft End Play-Steering 

Linkage Disconnected N on-Perceptible 
8. Bent spindle arm. 

9. Sagging or broken spring. 
Torque Pull 
Wrench Scale 

Side to Side Wander Worm Bearing Pre-Load 
(Pull to keep steering 

1. Incorrect tire pressure. wheel moving) 3-6 lbs. in. %-% lbs. 

2. Incorrect front wheel alignment. Total Pre-Load-
3. Tire size not uniform. Mesh Load plus Worm 

4. Loose steering linkage connections. 
Bearing Pre-Load (Pull 
to rotate worm past 

5. Loose steering gear mountings. center high spot) 8·13 lbs. in. 8-13 lbs. 

6. Incorrect steering gear adjustment. Backlash permissible at 300 on 
7. Bent spindle arm. either side of straight-ahead Non-Perceptible 

8. Sagging or broken spring. 
steering position 
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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 Slotted 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 Nut 

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 Bolt 
Steering Column Bracket to Instrument 

Panel Nut 

62 

25-35 

25-35 

25-35 

10-15 

13-20 

45-60 
25-35 

12-20 
85-110 

25-35 

9-13 

STEERING 

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-FC Remover - Sector Shaft Arm (Pitman 
Arm) 

3600-AA Remover - Steering Wheel 
or 3826 

3600-F Pull Scale - Steering Wheel 



SECTION 6- ENGINE, COOLING, 
AND EXHAUST 

6A_ Df"11 11''''1 ,.OUDUII 6(_UII.lUST SlSTIII I"A.I 'IKIOIIII 
6I_COOLl.' STSTUI llPAl1 PtOCEDUIE 61-TtOUIU SMOOn ..... 0 TUll-ur 

61- SPI(IFtCATIOIS liD SPECIAL TOOlS 

U - II"I. 11'111 rtOUHll 
GU"UAL DlSCR1PTlON 

'l 'wo .-poeti"" .... ""'3'11...,.,.. "'"nN ore .vailabLe for 
..... on . 11 ~Io of Com<:t YeI,ie\eoo. Buth e"';,- .'" 
bAtl..,Uy \I", INllJle in rl<lllicn. ~ IiJU~ GA . I, 6A·2, ~nd 
SA·a, 

n", Thrift 1'owI>T'" cyli"""" """roe """. ~ ru.. 
pl."""",n' of 144 cubic ,,,,,,- ond • rumprHaion rolio 
of 8.7:1. ~ enrine IdcnllfiaoLw.. oymbol on the ~Lent 
pl~l~ ill "S" Thoo volv •• ocke • • rm "," • • r ond ... burrior 

., 
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• i. d ...... ... ,..In'" 1~U .... I • • ~qin< ' d.",IIk"don 'W._ 
n,., Thrift }'owe. l7U .... ""liMe. ~ine has. piscon 

diq>i.a""n'It'nt d 17(1 ~ ~ and . com.,......,oon "'Ii<> 
of 8.7: 1. Fa. j4"ntlllc.,J,on ""._ the .-.1 .,. "",lion ..... 

... '_ and .Ir . ......... .., ""'n ...... <In • . The .... ifle iden· 
li6cotion IIYmWl ... n I.),..I.o..<iy J)Iltenl pbt.o ill "U". 

To pn!Vfllt aorbu~1Or i";~ a , the throttle plllt/!. an 
~n,lli"" ...... lont '-wi ."""". ill lnnlted betw<'fll the air­
!Jw"lur and lh.lnl8.ke manl/old, .... ahown in Ii",.., fiA"'. 
'Ibc cool"", 110 .... from the front of the cnrine tl,,'ou.h 
tim "p.oI<>!' Inl~1 h<>ooo inlD tho co.mure'm <;00l.nl .p.ooer. 
'J'hc coolant cir<:UIM'" IlImuih the spa"'" and ~ inl<> 
u... t-le. Inlet hoM and fit<> the h<1oto._ On en'" thaI do 
nol t...o~ " """"'" tho ... ill no "'- oonnection 10 the 
coolAnl 'pooer. 

The cylinder '-d carr_ the valves, va.l> ... _. arm 
oIWl _mhly. intab! manifold _mI>ly. the "",In 
ouUcI fJId ~UU. V.I"" culdN are intqral " 'ilh the 
cylinder Mood. 

n.. intake and ~I<hooUIOI v:rJ_ _;". .... tIvo 
"""tina·type. 

TIle pueh I"Ode are tubulac __ I .nth oil ClDhioncd 

...,a.,!L n.. \O.~101 .... the b .. rr~l..ty",," Val"" IAIIh II 
mllintained by .eU·Joel ........ adjustin, .."..,..,.. 

The on"ehllfl III ."I'f"'Irt<>d by fom bee.rinp p.-d 
inlu Lbo block and iI dr;VHI by a .prock~t aM timin~ 
chain b, rne.h with B Ip"",kct "" u... ~",,,kohtolt. Co."" 
sMft thnlSt is oontrolled by .\ tl!nmt plate Ioc3ted be­
t"""" thn "'",,""MIt I"mclltlt Anti thn fmnt ioun\lll nl W. 
camshIlfl. An <U'\'l\1rk: on lhe ""mshAft op." .. t.ol the II>('I -, 

n,. d illttibulur, I....:.Lod "" the kf. lront 01 tho .. n~i"". 
dri...,. the on pump th-'Ih "" in\e'D1ediate dri,~ Ihah. 

'1"1>e c:ranbh:Il\ it lUppori<d by lour main Ix:-&rinp. 
enon_ft """ th ..... ;. ",,",_11M by "'" I'bon ..... nI thn 
No. 3 mIIln hHrln • . 

"The "illlone ....... two """,_ion rinp and one oil 
<nntrn\ rin~ n... InII .....,,, ...... ion rin~ ;. m"""",pI.o"'<l 
IltId the ~ coonp.--ion .ina it pbuopbaltH:udLod. ",., 
oil ""ntrol rin, _",l>Iy """,itill 01" *rr.oted oprina; and 
two chrome·plated _"",I ",if ... 

Cy llnd.r Nu mb • • lng 

1"hI1 cylinM ... "'" num},.,n><! fmm l..(i stordn, AI t il<! lron\ 
0/ II", ~"~i.",,. TI .. nr"'<l ""Ie. ill 1·5-3-ti·2-4. 1'tw. val_ 
nrc arran,cd lrom front to rear E-I·I·E·I·E·E·I·E ·I· I·E. 

(nllino ~ .. b.l . .. tlon Sy".'" 
Oil from thn oil pan lUmp it fol"U'd \luuullh the I'R'IIN"" 

m.. lubrloltlon ")'l!tem by" rol<>< pump. s...l!cu'" &A·S. 
A ""rin. IoIwio!d ",lief , .. l,p' in "'" pump limilll the mario 
mum ~I"(J of the .,..\em. Oil ... 1ievnI by tho ..... 1 ..... ill 
dincWcll»:t to lhe ;"...u &ide cl the pump. 

All tho oil dioduo'1lM by lhe pump _ throuch II 
lull fIow·type iii .... belo", il...,ten the enl!l""_ n... ftl .... 
bu IlD ;"."" .... 1 ",lief .... 1,.., and mountina poket. l1le 
~;'f ... 1 ..... """"illl nil It"> by.PM" the 611H if il beoomH 
clon..d.. tI~y """"tain;"'l"n """'1Vn<:J' II\IpJI\y nf nil 
to the tn.ina at all lin_ An anti-drain b.dr. d.iII;tu>t.IUl 
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~"","II """'~ _ 01 oil ""hen the en,i"" io 1IU>)lIloti . 
From the filter, the oil &.... mit> lhe main oil pJ.lcry. 

11>e oil plIrry ..,ppI;'" oil 10 "II the ... """"'ft.niI ..... i~ 
bellrinp thmu", a dril~ _ In """" main J.-r ...... ..... 

The timin, chain and .prucket.o a ..... pwh lubricated 
Irnm tho oil poon. 

Oil o;Iinl"n p=1 J... ... 1uop by diree1ln, oil ... ay lrum 
the cnmbbah fron! and """ oil _I ... 
Cyli~, -us, piRon-. and pill"" pinll ""' luhriao.o<! 

th"",.h .. drillo<! hole in '"""" """"""'Ine: rod ""hicb in· 
0._ with II drilkd bole in tho """ned;"I rod jououm,olol. 

"" """"'"" OU undM- rorl......t ~ ill fed 10 tho ""I"" ......ur 
arm ohafl ..-.obIy through II drilkd pUIOlI" in ..... 
cylinder block a' the Nu. 4 ~ft ..... rin' ...... id> in· 
~ with II hole in the cylinde< hoeoId. The oil from the 
..... 11 _ throulk drilkd he"'" In _ roclle. ann to 

lubricail! !hi! rocker ann bwoh ln. and tho ,.lve &nd w. 
bell ~nd of tho rod", Bm>. Tko! ""..- oil ."ira" down 
1M mbl.linl puok rod and "",,;"t.o ln luhrlcat!n, the "p~1 
and push rod ... ",l An oi! nu Ul!1 ln No. I rockr:r Brm 
• .... ft .upport e~UiI" n ..... oil fmm tho vol"., roc!u" 
ann 1Ihal1. '1"1>e diotributor drl ... ~r it l..bri<:ated fmm 
the No. 1 camohaf. ,-rin,. The oil lrom """" rna..r 
orm d .. i .... Inlt> u.., »U8h rod ~t throuah thn """" 
rod bo~ he"'" in the cylinder '-d. 

",., nil ;n the puosh rod <hatnbrt d .... i"" t.d! Into tho. 
oil pen throuch cmM oprni~ in 8ch wct;,;,n 01 tho 

""'" c ....... <o .. Vltntil .. rion 

SlilHD .... D Y!NTllAnON 

VIOllti..btin. Bir en"'n the ""11m. IhruUJIb u... oil fttt~. 
""p Ioootod. on the 110<11 of the v,IVil roclle • • nn """~r. 
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s..e ~S'l''''' 6A 6. '!he ""p ...,,,(aim! .. IIlllU fiJte,in, 
element. 

P il",red air Jrom I,h., cap I\ow," into u,.. fronl _lion 01 
the valve rocke, aml ,haft chambee. He", u", aie normal· 
i"". irs t<-mPf'Talm e bo>fme contactin, contaminaling 
vapo .. odlli""tini: in the c,an k"""". Wa"" ven til.ting ai, 
minimires the IO"""lion 0/ crank""", sluol~e. The . 'enti· 
lating ai, mov"", down "",t the push rods into tho 

crnnkC3-"'. Air i. diveded from Ih< lront """,ion 01 u.., 
cmnlr",.., Ihrough holctl in tho lront 01 t he cylind er block 
wall to v~ntilata thA timing chain ch.~mbeL The air lrom 
!he " .... nkease is U",n oliM"ted into the c<onkm ... ventila · 
tion tub.- by the rotating action 01 U ... crankshaft. 

IMIUION UDUCTI ON 5TSTIM 

An ~miMion ,.,durnon 0y",om i. avaHaLI" a. an 
oplional it;,m /", I~ 144 aM 170 cubic inch displacem.nl 
engi""". The fu""lion "f Uw. . y . tem ;,. to ,-Mue.> "'" 
emi .. ion 01 \l ndesirnblo crankcaoo vapor by ·prod uct. inlo 
tl!., Htmosphere. Th;" i. acrompliohed by returning these 
vapors to l ho engino; inolueli"n , y.tem, whe", t .... y a,... 
coruulllPd <luring luel comt.u.tion. See fi(1llre 6A·7. 

'T'his system diffe", from I .... standard ventilation .yo· 
tern in that the I"Ool.d iliall lu b. i ..... pl.eM hy" tube and 
I>o.e con""",;"', "'hich lead.! lrom the crank"""" ' ·enlila· 
lion outlel in Ih< cylind~r block to a crank"""", ven tilation 
",guJator valv~ a_",~ly. The ""~UL~toT v.lve ( co""istin g 
01 . valve body. ,,,lve MKI oprin, ) ""re .... into" fillin~ 
I"",,\o,d i" a ",,;,urelo, ,.,,,,,,r 0/ new desipt. A v"cuu m 
line and I>o.e i . connectOO l>el""",,, u,., lu~l Pl,mp VRCUUm 
booot.., and ~ filling in the cnrbunotor "l"'c..,... 

TI", V"~l.lwn ""1(U1~lm vRlw """...,. manilold VOCUUlll 
and operates acn"di"g 10 ~nii"" domand, !hu. pl'<>vid · 
in~ !he ""rTl'd "..,tett"<! amounl 01 crank"" .. ,~"Iilatio" 
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and va",,,,,,, ""'Ju;r.d by lhe engi"" under ~II ol",..,.'inR 
cundilioruo. 

With lhe c"gin~ shU! 011. (]'" valve ,..,.Is in a !>'rtial ly 
oP<'"l"It>d pooit ion due to a lack 01 .prin.i; tension appli..:i 
10 the valve. Soo fil(U ..... 6A.7. v;"w '·A··. 

"''hen lhe engine Is op."·,,tin~ al idle (high inta ke 
"",,,Ifold "a~"lUm condition ). '·acuum ove"""""", the valve 
"prin~ 1m-a> and scat. the va l", .pool into its conical end. 
'I1,i. aclio .. mil...,. 8 ."",n IIow 01 the _ldctOO "",nk· 
"' ... venlilation ai, and vapor> ta /100,0.. Ihrou~h " drill..:l 
mitia". ",he ... it;" m"""rM into IhP Ri, lu~l mixtu .... ""low 
the tlll"OtUe bOOy. s"., figure. 6A ·? view '·B·', 

When enll"ine . pe<-d i . increased. intake manifold 
"~~·'JUm dec""""", ( road h.d ) ,.00 lhe .pri"ll" 10""' 
(lrnduilily "'"{!1"0011 .... II ... ~acuu'" pull, See figure 6A·7. 
view '"C". The inter·relationship b. lween .·"cuu m pull 
"nd ,·al"" sprinR to..,., l'O'lition, u.., valve '0 provide in· 
c~ indudion 01 ern"\",,,'" '~nlilalio" aie and vap<>< 
by·products into the a ir ·luel mulure "" it HOWl! into !he 
intake rmnilold. 

At low lJt(ak~ manilold ~acuun, (hi"" .~), lhe 
spring 10''''' pooil;"n. lhe val,." to obtain incrt"~ air 
nnd v~l"'r I\ow lor .<l"'lWlle engirl(' ven UI~lion ~nd rna"; · 
mlUu WUlbwlion 01 ",s,"'""" VllPO' by·products. At 
high intake monilold vacuu m ( idle sp«<I ) . lhe ""rtially 
..... 'triclOO '·~nlil"lion . ir Rnrl V'I"'''' .'"" "",;"",\,100 in 
Ih" ~'ll!ine ~nu"'""", a"d lhe o .. ..,red Bow (>mall qu.~n· 
lity ) 01 ventilalion air BJld ,'apo .. i. """"un.ro during 
en~;"" l uel combu.tion 

Due '0 til<" "',tu .... 01 ",."nk",,,,, by-product. ""H~ by 
lhe ventil~tion "y..wm, the valve ,.00 tubin~ a", ouhjN:t 
to loulin~ with oJudR(' and/ or ,·.mish loru",tio"s. How· 
O,"p<. "",."..,.1 "",inte""lK"Oo will a"""", .ffective operation. 
AI regulae i"lervHI>o 01 approximately 10.000 mil"" ( 00-
ponding on operating """dili"",, ) the vHI"" , tubing. con· 
n"",i"" .. alld .......,. should be """""cd lrom lhe engine 
anol cleaned. UndOT roM dimatic condilion.. or ,top and 
KO ope .. lioo. lhe system <DIlY ""lui..., more frequent 
droning. 

Cooling 5yOl,. ... 

The coolant"' .m.wn lrom "'" OOltom of the r:ullator 
by the water pomp which deli,~ .... the oool.nt to the 
cylinder block, Hele, 10 figuro 6A..8. 

A, the """lant ente ... II><> bl(>("k, It t .... vt'b throuKh ""red 
P"M"iCO to cool 11", e"li..., le.lllllh ul ""ell cylinMr wall . 
Upon reaching the """ 01 the C)·linde, bl(>("k , the """lant 
i. dil"Odcd u pwam into the cy\irukr he:ul where il cools 
II", """,bustWn cham"",.... VRIVM •• nd v8he ..,ata on ita 
...,tum to !he lront of II", e"gin~. 

At In;" point. the coolant ~o"'." into the wakr oulkl 
""nnedion. paol the wa .... r the""""",! if it ;" open: into 
t"" top 01 lhe ",diator, If Ihe u",m"",tat;' d",..".j. ~ ."",ll 
portion 01 the. coolanl is rem"""'; to !he wowr pO"" p 10' 
mcil"Clllalion . The ~nli .... . yatem "' pr-..rited to 13 · 1~ 
poi. 

PERIO P IC MAINTENANCE 

To mainL,in maximum engir>e. pe nOrm3Mo . it ;" recom· .. 
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'~ . .... -c-linto S .. '_-Ty ...... I-(IoOC-S60ll 

ml"~ that Ih. t ... n"", .... """",ia> i1Pmo be l'f'r;oo;allly 
Pl'rf""""", ~t each 01 tho ",il",,~. in .... ".-""" indicated, 

4,000 Mil,. 

1. Clean e"",k"""" inlo, """"t"'" ... p. 
~, (:I...,n .... rbu"'''''" air Ck-all'" filler. 
3. R~"'A"'" on fllk!r. (In dus'y or oandy a .... m ...... 

I,,,,, ... nl than ..... TrUly 1:00 """"""",.) 
4. Ctwon,~ en,lne oil. 

10,000 Mit .. 

I . ~d"rm ""~no& IUlW'UP ... hid> """" .. II 01": com" ...... 
lion cI",,*. _rIo pi". clNning I~ if ""IUin>d I. 
electrical Irs=> 'MI>ed.luo ( includinjo; ""inlll and 
<nn<IMl_ I, adj .. """ .. , of v"l"" ckoo.nu" .. " . dri~" 
1;0.1 .... <""linjl 0)'11""" ;~ion. ~. and in,,,,,,,, 
tion of crank_ ~,,.;,,,oo., rroudion "yo'_. alr· 
burN .... ~n<I C"lI<buJ'<,_ linlm'" adj".ln","" 

5 . ... 0"' .. S.,,,,I ... 

I. Fluoh rAIIIALu, •• ",in,: and 1.11. 
2. In&f'O!Oll ~U woling "Y"t.-m .......... and ",pln<>, II nc<'CfI. 

Mry . 
. 1. "lid ",., lnhibilDr In """lam ""dt op,i" • . 
4. C .. bu ... ,or ~;I"'" A~"""'1oT pump link in """"" 

lev..,. hole 10' .. mi., or """""", <>p"", lion. 

O N· 'HI-CA_ AOJUSfMINlS 

V, .. "'. (1.,._ . .. di .. " ....... 
" ;. ,..,r1 '",po,lOn. that ,I>< ".1,,, dearu<e lie hoold 10 

1M ... <n."<I .~lIi<.' I ...... , '-... ,." 
If the clo!i1",,,,,,, ~ "'" I"" cloooe. tho ""'W' will ,~",,, too 

"",Iy .,id ckw "'" 1 ..... _uUin. in """h ~, ... ine idl~. 
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Bum;nr M.d """Ioinc of tho .... 1...,. ... ill _ ..... be<:a""" 
lb .... "' .. cannot "",k~ firm """lad with tho ... t.I lon, 
e"",,~ 10 roo! _rb. 1I tt... d ...... """ ~ e2c-l"", it 
will (10...., tho , ... 1,.., '" open I<>u Ioole """ c~ tno ..ony 
uo,..",. ""I-. ... bou...,... In addition. <bmA,eft 10 ...... cam· 
sMf. Inbe io Hk. ly b.ao._ 1M t.lppt'l 1M' will not futlow 
tt... pj01IHn of ,toe <=I .. I-."J' Ioobc o.uei", • ohock mntB'" 
b.,1 .... ..,n u.."." nm POTIS. 

H tl>e VII!>'e t<JCl<., ann .hall 8 ......... hly ... ~ ""'"" reo 
"",ved and installed. it will be ~y tu matu. _ 
l, ... Uminnry ( f'<) )rl ) v~ lv. d ............ adjUllnlen, bel"", 
."'rt;nl Ill< ~"iline, If ,Ile Adju.,,.,....nt to rrt/Ide for an 
en'i .... I""""p, lollow 'I>e fl",,1 Adj.,.."",,, • ..,...,.,...I" .... 

'UUMIHAIV . DJUSIMIN I 

I. Turn ~n the ""lve ad ju$lln. _I duckw .... unlil 
in""I"",,,,,,, .. noted. tho!n eI>eeIr the 10<1:1"", requin>d 
to tum the """' ... Il!r\bt,t. II the IurQuo! ......,i ..... 10 
'"m a.."...,,' io kM lhan 3 poundo.foot (36 (><>UfJ<Io. 
indo ) , try a "...,. ,,"·Ind<In. adi"'ti", «n:w. If this 
.. .till 1lft5Otiofact.or"y • ...-pboce ...... toeb!-r ~rm and 
""i ... ,;nl ",,",W. 

2. Mnke lwo chalk tIJUb <In w. ""'''ksh.!' pullry. 
Ste fi~ 6A·9. S"""" 0", ",.rb ."""",i"",~ly 1:tO' 
al'",t "" that with W. Iimln8 ma,k . ,toe pulley .. 
divided into th ...... equal PIIr'" ( 120 ' ~nl8 113 
of the diAtaz,a, around 1M dnnlpcr cin:umf., ... ·1a\ 

.... ,into " "". "1'\"'. ~n<l"'C" in the tlJU"'l. 
3. Rn""" lhe cnmkohalt until u.., No. 1 nleton ia ..... r 

'·.O.C. a' the end 01 the o:<)mpn.loo, Itrokl!. n... ,",n. 
J pi"'"n is on T .n .C. ~t the end 01 1M ",,",prewion 
otmke whO'n buth val""" .rtt clnoood ~nd lhe 1imiIq: 
mark on the cranbhoft pult.:y .. In 1m., ... ith Ihe 
.iminl ""inlO'r on thr. cylindoor Iron, C<Wet". 

• 
' It . ..... '-' ....... 1_ .. V.I • • C ... "'~ ........ ,~ . ...... t-Ty~1-

(6IIC·UOll .. 
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4. U81ng a ''''p-tYl'''' I""Jec ~auKc ( " ItO" and "no ~(" ') , 
adjust tho intak@ An~ ex","ust "~Ive clearance ro. 
No, 1 cylinder at point "A_" Th< preliminary ( mM ) 
intAke and .-xh:iUS! vah.., cJ",,= should k oct III 
0.016 inch. 

(;. Repwo.l tlUs pt'UU'dur~ foc the ...,,,,,,ininK .. I oj valve., 
tumin~ tbe crankshaft 1/3 tum at a lim(!, in the di­
_,ion 01 mtation, whHe ~<lju.t;nK the "0)'-"" in W 
/iring oroer ..... ""al"" ( 1-5-3·6-2-4 ), 

FI'-IAL AOJUSTMENT 

Opcral<! the ("JI~i"" until no,,,,,, ] o!,<,mting temperature 
i. read""'. With tilt> ~ngine idling, ched the valve clear­
an"". Adj,,<t '"" el""",n"" if """",,",,"y, s.,., filii''''' HA_lfl 
Tl", fu .. l (hul J iutah and ".I.,,, .. ] v~l'e c["ar"""" .mould 
bt.- 0.016 iMh. 

Ch •• k ing Cam. haft Lo b. Lift (Camsha ft In , t ,>lled) 

I. I..,.,...,,, the ""Iv., rockee arm adjwting !lcr('W, 
~, Slide tho valve rocker am, to one .ide alld """",.., it 

in ,hi. po!Oition . To """"k numbe.- 1 and 6 CIDaU,j 
Iobeo. it ",ill he n"",-"""ry to remt>w the roc~'" ~rm 
MBembly lrom lhe head . 

• ~. M.ke sure lhe pwm rod ill in the Ulppet ooc)-."l In­
olall a di..J indirntOT in ouch a nllUU'H'r Oil to " Me 
the net"",ing point of lhe indicator in tho puoh rod 
"",,"el 3nd in the ... me plane a. II>< push rod move­
""'nl. s.-... fiR""" 61'0._11 . 

1 . TUrn the ernnkshaft pulky .lowly in the di"",!ion 
01 e n gi"" roUllion until the Mppet ill on the .... .., 
circle 01 the camm..ft 100... Allhi. rxoint. the push rod 
will be in i" 10",,,,,1 pooition. 

~. 1.ero the dial indimtor 
6 . Continue to ro~~te th~ pllll~y .lowly until lhe puoh 

rod i. in the fully ",'-I pooilion. 
7. Compare the total Jift ~ un II", i"dirutor 

with ' P"<'ifirntioM. 
8. To cl><"<"k on the accurncy 01 t lK> ori~irull indk-alM 

",,,dinK. contin"," to TOMtc the £",nk.'",fl until the 
ind icator read. '",ro. 

Che<klng Y"lve Timing 

'fhr, valw liming soould be checked when poor eni;'" .. 
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perlorman"" i.o noted and all otller d"",ks •• uen "" <:Il,.. 

b\,retion, ignition timing . etc .. fai l to locate the e,"'o" 
01 the trouble. 

Bring th~ n\,mher I pi>lon to T .ne. on the cornp",._ 
sion stroke and """ iI the timinK pointe r ill "ligned ",ith 
the T .ne. mark on t he pull~y. 

H the va]"" timinK ill not wi thin .pe.cificaliol\8. chcd 
the timinl[ chain. camshaft .proc~ct, cn",kshalt .procJ..I. 
rnmllh.,I ••• nd crankshaft in the order of acrcssibility. 

To d"",,, the ,·alve timin l[ with the e ngi .... i""I.!t11"" in 
lhe =. p,..,.,.,.,.j IlS 1011ows: 

I. IMlall " quad",nt on Ihe <"",-"shaft pulley. Back 
01'1 the number 1 intake valv~ adiusting screw, tllen 
...tide the! rocker "m! to On(' "ide ~nd """-,,,, it in uu. 
_'t;'m. M a ke >ure tn. puoh rod is in the taPPl't 
....,kel. then install 3 dial indirntor in such a manner 
"" to ha,'~ the actu •• ing point of th<- indicator in the 
push rod ooc"et >md in the """'" plane a. 1M push 
rod move"","!. s.,., figure 61'0. -11. 

';~. U . II-Cn .. ~"f' to .. ,,"- , •• ; .. I- (60C.5 6 101 

~. Turn thc! c .. nk,hafl puUoy . lowly in Ihe di"",lion 
01 rotalion until tt-.. t;,ppet i . on lhe base circle of 
the camshalt 1"'-"'. Al thi. point tho> pu.h rod "'ill 
IK> in ita low"st position. kro th" deal ;",lirulo, and 
oonlUme lurnin~ It-.. c .. nkshaft slowly in the di"", · 
tion 01 rotaUon Wllil the d~,l indirntor .... S;.te'" the. ."""ilied =mohalt lobe lift. 

3. Com"" ... the cranklihalt dcR ....... indirute<l on the 
quadrant with 'p""ifi""tiotlll. Alter the valve open_ 
ing i. ch .. de<l . oontinu" 10 rotate the ~nginc to cl""'-" 
the vah'" d""ing. 

fNGINI RIMOVAL (U SS TRANSMISSION ) 
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teet u..., paint, pia"" th~ l"nder covera on (he fender., 
and ",mow the hood. 

2, Drain the coolin . ..... km and the crank"""", 
3, Ren"",e "'" ~ir d""""r. Di=nncct the batkry 

ground cable at the cy liI,d.r l!elld. Di"""nncct Ih<: 
radiator up""r ...,.., at the .... 41<'. ounel holl.;n~ and 
the rad iator I""'er r.- ~t tho wat~r pump. Di.con­
ned tho tronsrnim ion oil inlet amI outlet \I""" lrom 
the nt<li~tor. il the v~hide i • .., "'luippc<i. Hcmove 

the radiator 
4, Diloconncct the hml<'. ~ al the "'Mer fl\Imp and 

the ""rbul"('\<:Ir "1"'001". Dioconnect the K" """,tor .... it ... 
At the ~~neralor, the .larl<'r ruble at the " .... ""'r, Ih<: 
a""d cm"" rod at the carburetor, lie""",,, the. choke 
hmt inlet \1100, 

~ Disronned the win<lshield wil"" vacuum hooe at u.., 
,'a"",mm pump. Remove u.., 1",,1 pump oedimenl howl. 
Disconnect the flexible luel line nt the Iud tank 11= 
and plui' the fuel lank line. 

5. Disconnect the ""it prim:>ry wire at Ih<: coil. Discon­
nect the oil pressure and lhe water wmperatu .... 
..,ndini unit wi .... at the ..,,,dinV wlilS, 

7, Remo'", the ""''','' and dll"t "",,1 
8, On a e,,, "';Ih a manual-M>ilt t ' a""mW';"n . discon· 

nect u.., clulch ,.,lrac1ing "P.inll. Dis<.-o,mect the 
c1utcl> cqunlizcr shalt and arm brn.ckct al lh<l under­
body mil and ,.,move the arm bracket.nd equalize r 
shaft. 

~. [(e mewe t .... flyv.'hool or mnv •• u-. hou. inll UPIl'" 
retain''''i holts thro ugh tbe a""",," holes in the floor 

~" 
10 Di8ronn"d the n"ililer inle t pipe al the e.ilia",,1 

manilold. Remove the inlel pip" damp at the lower 
right ",ar 01 the cn~iJl{'. Di!lO')nnoct the cngiTll' 'ight 
and lel t mount at th<- undett.xly b,a~kel. Remove 
tluo lIywheel or converter howoing cove,. 

~ ENGINE SUPPORT 

(.". /' 
.~ 

• /. , , -, 
-''i{ 
" , 
• --I. 

, , 3RAC KET 

•• e ' 0 

fig . ~"'·l1 _E"glft. f eo.' §.pp,,,'-//>DC.S6' 11 
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Re mo >'o l of ( n,lna fron t Support 

... Remove the en,,,,,, ""PIlOn to . uppc>rt bracket 
r-claininll nut<. See filUre 6A-12. The n~bo mUllt he 
",11lOW!d lrom both "Upporll! "" that u.., engi ... 
can be raioood. 

b, Remov" the engine oup!>,>,t to engine relaining 
bolt. and ,."mov~ the 1lUpprn1. 

!'ronl .nrin •• uppon .~movol, wilb the "n(Jne in_ 
slall<1l. ,,;11 '""lIuUe rai. inr; ti>< ~ntin •• Iightly wilb 
a ja ck a nd a ... God.n blod, pia""'" und., I"" oil pon. 

(s.,., "EIl.im. F ront SUppc>rt I""",It.tion l',,..,..,jure" 
for d<tnits ",,,,rding i""Ulllali"n. ) 

ENGINE REM OVAL (CO NTINUID) 

n , On a car with a manual_shill tralll!lllission, ... "n,,..., 
"'" flywh .... 1 hou"ing lower rela ininil bolb. 

It, On ...... with Comel Dri"". di3con....ct the oon -
verter lrom the tlywhecl. Rcmo"" tho converkr hous. 
ing 10""" "'tAinin~ boll .. , 

,------

lOOt 

f ig , 6A-13 _ I.,'o!lo''''. '" E0 91.0 0" .01><11, 5,on-d_ r ...... I_ 
(/>DC.SI Il) 

13. Lowe. the co.r. Support the tralll!lllioo;Clfl and fly . 
wheel or """'ve'i.er lIousina with .. jack. ",.. en,i"" 
,..,.., support o/>ov.." in Ii",,,, SA-7~, """<f oot be 
d;,,!urbc>d w1N>n removill!l 11><> .n!line alter il 1_ 
been do)tAched from lI", Imn:lmis..ion. 

H . Disronnect the d.il!lribotor vaCUllm I"", and the I_I 
inlet line a t the carburetor. Remove the co.rburetor 

15. Re"""", Ih<: two cylinde. head boll& adja""nt 10 the 
carburetor mountinll l\rut.ie. 

16. Pooitinn the lilting hook on the ell/line with the 
..... "" .. betW<>CII the hook and cylind~r head. Secure 
lhe lifting hook to It.. <'n(line with thru bollo. Tighten 
the holto to II>< proper torqW"~ (;"'",fully lilt the 
en,i"" oul 01 the "n~i ne oompo."menl and .... tall 
ilona """,ir .tand. R~fe. 10 fiil"'" 6A· 13. 

" 
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lNOINt DISASSEMBLY 
(EHGIHI REMOYED fROM YIHICU ] 

I. Dioo:>nr><>et Ih<J in\llke rl'l&nif<>Jd vacuum li,.,. ....... 
in"'ke manifold. ~ the in"'k~ IIMlnilold 
v .... 'U"'" l~ at tho! fuel pu.mp, and the ","",,,,,10. 
lucl InIoII line al !be '''''[ liI_. Oi""""nooct \he ~ 
lributor YKuum lin<! at tho! diotcib .. lot. JU,,,,,,,,,, the 
th""" In- "" an ~~)'. If u,., vml<:1r. 10 "'Iuippe<i 
wilh &n enu...ioo ...duct;"" .,. ......... diecon.neet the 
vacuum Ii"" at the """""" '""" ( ... ] pump, then di.-
...,.,I>/>Ct 1m, v",,,n~1ion lube from the vQIVe 00d~ and 
",tlndol. block. &move , .... _po.,..., """,um line. nnd 
venHl.:>tion lube In)I'II tho! ~~_ 

~ Renw:w~ the hoi.. , .. _In, the r"b"" .. , ..... nifold 
-...biy 10 Ibe cylind<!. heAd.. Ufl tho! ""'''''''''' mani_ 
lold mbly from the "-:I. 

3. Diecunn<ct the hi.1I tension lead and P"""'1')' .... ire 
nl the coil. lkmMe the coil I""", the block. 

~ . R~ the diotributot ao.v and 'PAr~ I'lu( wi_ M 
"" ..-mbly_ ~ the diotributor, 1 .... 1 pump. and 
oU ftltfor. 

II. lu.no- the spark ph,.,.. 

Ii RHnove 1M liftin( IIooC lUI<I """""" the vaJvoe ""'*"'" 
arm "' ...... 

7. l.QQII<n 1111 YlIlvp. rocker arm adjUJtinJ IICTf'WII \() 

U TAI"'I"'G lOll 

$U~~OIT 

"" 
• 

" 

IENGINE (Engin. Repair Procedure) 

~ the ",,],.., aprina Jo.d frum the meler ........ 
Relll<»e the VlO],,, rocker ann ohalt _mbly. ~ 
fllU'" 6A_H. 

DI ........... ,,. of Y,dve Rock .... Ann Shaft ......... bl,. 

e . Remov<o tho pm and aprin, 1O'Mbe, !nxa ....m end 
of !he> ""I.., rvc:Ur ..... W'L s.., fi&urc 6.\·1(;. 

b. !Ollde .M ,.&!"" rodte ........ ..,rin~. And ... p 
1"'1"11 off tho oho'L lie tun: It> index !he paffll , ..... 
n:plAooment pur~. 

c. If;\ i. ~y to "'"_ m., plull'l 'n>m f<I.<:h 
~nd ,,' u.., ..... 'L drill or p;""", the pl ul un """ 
rNI. Uoe. __ I nod '" k"""k out the pluS on the 

NO 1 SU"Oll 
WA SMU 

~'.ONT 0 ' IHGIH._ 



ENGINE (Engine Repair Procedure) 

oppoSite end , Working rmm , he opon end, k nock 
<>ut the remaining plug. 

(Set, '"A_l!lbl ~ o( Vah'e Rock",. "= Sh.,ft A"""mbly" 
for """"mbly p_ure. ) 

ENGINE DISA55EMBL Y ICONTINUED) 
8 Remove ,he valve push rod, in ""<!uen",, ~n<l inrlcx 

them "" th/oy C'ln he irultallod in th~ir orilli",,! pooi. 
tiun •. s.,., figo ... 6A· \6-

9. Rem,,,,c all cylin der head bolt.. 

10. Install II .. cyltnder head guide ,tuds. See ll,,,,,, 
6A·17. 

• ~ !on CUT o~ ~ H!"O. tAP ER 
HID 5101 fO~ SC ~EWDRTV E~ - -, 

o 

11. Lin II .. cylinder head '\'.'."IW[y olI Ihe engine. 00 
"0' pry 1><,,,''''''' tl,e hOMd M"d bl""L a. ,he la,ket 
oorl., .. ,.., .y b<, ome dam'lM. 

DI.a .... mbly of Cyllnd .. , He ad A .. e mbly 

a . l'ooit.ion the cylind~r head on the boldin, block>. 
See filU'" 611·18. R""",,'c dcpooilJl from til<- aom · 
h,e<tion cMmtoe,. and valve heat!. ,,·ith • """POT 

""d " ... ire bra,.), belolc rem,,.in~ th., ""Iv,,", 
Ik ru.,(ol not to ",ra ' on In" ""linde. I><ad la, kec 
'0./0,.... 

b . Comp""", the valve .prini!O. s..... fi llU'" 6A·19, 

6·9 

Remo~ the val..., ",laWI lock!! and 1~1",,~ the 
opnn R. 

C Rcmov<) the ol"<,,,c .• p,in~ rdai"", . • tem ""aI. and 
,,,lve. Viseard the , · ... lvo .tern "",d~. 100"" all 
v.lw pm-t. f<>, ,,"1'[;,"""""" PU'~' 

(See "A...,mbly of Cylind.r H""d A_mbly" lor 
."",mbl }· p,..".,....!" ..... ) 

12. Using a ""'JIlf't. ,,"mov~ u.., ,'~J"" tappoto lIs,!>own 
in Jigu.., ljA ·:IO. K ... ~ ,ap,..', in o.du a. ",mo"ed 
"" they •• n b< ...,inst.UM in their or i,io.l Iw"", H 
im!"'<tio" .",~.l. a .... i<ia<.or y condition. 

1.1. em 3 ftywh.¥l fo, a rrumual ·ohift t",ruom;"';':on. IIUlU 

the p ...... u'"" Vlale cuv~< rIO IMt it can be ",pL"tOed in 
u.., ""II'" ..... ition. He"I0"~ tbe duteh pressure pLo.Ic 
and CQV~I _rnbly. 

14. HeJllQ\le the d ukh vil"t bushin,. S<><" figure 6A·21. 

I~. R~rn(we ,he ftywh.¥1 .... "'ining bol ..... 

16, Rp"Nw9 thP ftywh<'<' l. 

17. Hemov" II", oil """. mocard the gMkct and ..,.u.. 

18. ltem,we u,., "il VWIIV ~nd inkt tube ...... mbly. D is 
<>in! th" "il VWHP ,,,,,ket , 

f ig. ~"· 1 9_Valo. ~~.iftO . .... in • • t<><b " .. 0 00 1 0 ' 
' n" "II",lon-!6OC·J61 91 

" 
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o; ......... bly 01 Oil P""'P ""-,,,bly 
.. ~!be on Inlet tube from tho u.iI JIUITlp.nd 

...,.,..,"" lbe P»l<r.1. 5ft /IiUn'o GA ·22. 
h. H~ ........... the <nWlr ... "'ininl """"'"", then """""" 

tIwo ""'''''. R~e the inner rolor ond .haft as· 
.eml)ly, Ib.n ... move Ib. ootcr "'''''. 

t . l"""rl • ..,l1 lhtMdinl "'-1 "",tal ...-ew of tho 
prnpt'l" diameter 11'110 t1", "i1 __ ... relief valve 
cI>ounOO cap and pull tho: cap 00\ '" Ib. cMmbe •. 
Rt::move tho opri", And pi......, •. 

{5ft ' ·A-=bly of Oil Pump A......,.,bly·' I", detail. 
.... g.rdin •• ...,mbly. ) 

,,. . .... ·Zl _Ct~'.~ 'ilot .".~"" ._ • ..!_Ty .... ' .... 'OC.'Ulj 

" 

ENGINE (Eng In. "pair Proc:.dure) 

aODY "'''"'''_~ 

INUT TUH 

(NGINI DI SA.S5lMllT (CONfiNUIDI 

19. ~ tho ....-.olor mounlinl bulbi and dieoonnoct 
the ",,,,,,,,[0>< adjuatins arm at the water pump. fW. 
""''''' I~ dr,,,,, belt. 



ENGINE (Engine Repair Procedure) 

20. Remo"" the Ian and pulley, tho generatur and the 
water pump. 

21. R<>move Ihe cnulkshaft pulley bolt and ",ash'lT. Slide 
the jJu!ley <>11' the end of the cmn\cM.<lft. 

2'2. Remove the cylinder front rover and l1asket (the 
cran k"""" ventilalion lut.. blllCkcl i. retained by 0"" 
cylinder (ront ""ver bolt ) . 

23. Push the camshalt toward the l"f'.'" 01 the en~;"". 
1",18.11 a du,1 indico.tor "" ll"'l lh. ind icator point ;" 

Of! the uunsluoJt .procket cap ocrew. See /i~ 6A·23. 
Zero the dial indicntor. Position a wrge """,""driwr 
betwoon the ca"",haft "prockel and th~ block. run 
the caIIIlib.all forward and ..,Ir-"",> it ('.<>mp.,,,, thc 
dinl indicator reading with .pecifications. If the end 
play is ex""",;ve. repla"" Ihe thrust pla~. 

24. Rem':..-e the crankshaft front oil .tinier. notate the 
crnnk..t."ft in " dod,wi .. di"",tinn (a. V;"WM Imm 
tho fron t) to Ul ke up tho . \.qck on the I~rt . ide 01 
the chain. Establish a releren"", point on the block 
and mca..um lrom thill point to the chain. RotJtte 
lh" ~nu!ld",1l in the ojJJ!OOi~ di=!ion 10 tJtke UjJ 
the oJack on the riKht .ide of the chain. then 10"-'" 
the left oide of the chain out wilh the fin gers and 
n .. "."uno th. d.i.tan"" b..tween tho ",Ie",n"" po;nt 
and the chain. The deflection i. the dift'el"CllOO be­
tw""n the two "","",uremenbo. 1/ the dellection "" . 
ooed. 'Y2 inch, ",plam the !iminR ch.o;n aoo / or 
"[!rockets. ReI., to figu", 6A-49. 

~ 

6-11 

2;). Crank Ihe enl~ until the timing marks a", ali~ 
... shown in fi~ro 6A -2-I . Rem"ve the ,",""""'It 
"pmclo:et retaininll bolt and "=her. SUdoo both 
. proc.kebo and timing chain (Orw3.rd and remove 
them ... an _",lol.y. &.., fil(U'" SA _25. 

m . Remov," any rid""" and/or d """"i t;s lrum the up"", 
end of the cylinder boy",,- IWmon the cylinder ridg" 
with n rid~ culler. Follow the instruction. (llTnished 
by the tool manulacturcr. SHer out inM tbe ring 
IranI ana in eX<H< " I 1/32 inob " 'hen r.mQY;'" 
rid, ... 

27. Make .U~ alt bmring enpo ( main and cmmectinR 
rod ) a", marked "" they <an be '""tolled in their 
<>rigiMI I"""tio.,.. Turn the cr.>nbhaft until the 
eonMctin, rod beinll ",movo<! is down . Remove the 
oonr.ecting rod cap. 

28. Push the """"""l ing rod and p;"ton aMf>mhly out 01 
the top of the cylinder with the handlo! end 01 8 
hammor. A,·oid da .... g~ to Ih~ ... nk p in or tbe 0,-1· 
inde. ,. . 11 ... h.n ro movill.l' tbe pi.ton and r<>d. R<>. 
move the bearini iruoerto from the """necting rod 
and '"'PO and inde~ them for roplS"''''''''! p,,,_ . 

29. Remove the main beru-in$ C8)J8. 

I 
'~QNJ a J f N OI NI 

I 

HOlE 

\ ""''''''' ' "'0' NOTCH 

Dioa ... mbly of Pl,lon and Connecllng Rod 
Aue mbly 

o. Mork the pistons and pi"" to OMure .... embly 
with the s,.,,.., rod and installation in the ... me 
cylindel1 from which they" .. " .. , removed. Remove 
the p ;"lon ring •. g"., figu", 6A-2G. 

b, R.movt the p;"ton pin (rom the piston and ron­
"""ling rod. See fil(U'" SA-27 

\ See ",u""mbly of Piston and C<>nr>e<:tinJ Rod A_m_ 
f ig . .... ·25_Tlmino e .... in Dnd Sp, .. h" h", •• al---(60e_561~ 1 hly" lor a_mhly rlo>tRil •. ) 

" 
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fUSS 

---" 'o,,, ~lJj. J 

INO INI DtSAUlMilY (CONTIHUIO) 

t-- DnA'! 3 

0-°(1.0.11 

3(1, Carefully lilt tlM! cnonUhafl 0111 of II>< eylinder bh.>d, 
.., lhat the thruIt """,in, ""ri"""" ue not darnD..od. 
llon d l. ,be cr onk.ohaft . ';,h ...... '0 avoid _Ibl~ ".(tIl •• .., ~ .... ",~ ... the ft nlol>eol .",1-... 

31. R"mtn..,!he .... , joumaI oil _I frum u.., bloclt .l'Id 
rtar IllILin !...an". ""p. [~mcMl 1M main bNnn. 
in"" ... from the bl",-i< and _.in, "" ..... and , • .u.. 
them 1m .... plAc"ment pur~. 

32. ~ the <amtI .. fL thrual pl~te, 

:D. C",..,fully,..........., t/wo "" ....... 11 by pU\1in& i. UtWIIrd 
1M front of the ~1IJi"". UK u .. , l"" I ...... it! ~ ..... 
-.cIq ,be ;'u. ull IlDd lobe>.. 

3( . Drill a Y,.lnch .,.,Ie in the OIImthnh rear ht.rinS 
In .... pl"g and ,..,move 1h. plu_ ~ •• hown in fir"l\1 
6A,.28. 

35. I~ the CIImthoJI beatin ... SM ftrure 6,,\·29. 

ING INI A$$IMU Y 
(INGIN[ REII\OVt D "OM VEHICLE) 

Ct"nd ar ' Iock 

I 'I'boroud>J.y elMn Ihe blood< In 001""",-~ <lid 
.. """ material from.n "",chinrd ....n..-. RemoYe 
all pipe plup .midi ~ oil r--. \hen cltooon .... 

" 

ENGINE (Eng in_ Repair Procedure) 

.11 Ihe ~. Blow out .11 _ ..... bolt boJo.. 
dc., with cornp.-,d air. Make ....... the ~ in 
the cylin<Ler ~ bolt hoIet are c!.an. Oirt in tho 
IhrMda ""'Y ......... bind in, and """II In a f.boe 
to""," ' ..... :ling. U"". tap 10 lrue_up threada nnd '" 
I"<'ffiO"if lIlY depooit.. 

2. AI"', the blood: Ms II«!n thon>uV>Iy deened. "",ke. 
m..dt I .... cra<:b. Minull! eracU nul v;,,;hIoo to tho 
nalwd ",... mooy boo ~ by .... tin, the .... pmro 
........ wIth. mirtu .... 01 2[;% kroooo"" ~nd 15% lirbl 
mol<'>, (Ii!. W iflO' It.. I>'Iri dry and j:n",,,dilolOly appJy 

f ;'. ..... n---C.no. __ Iooto I_I .. 
Ift . ... " . ' _ -(IoO(.561 I ) 



ENGINE (Engine Repair Procedure) 

a coaling uf oinc o~ide d~lved in wood alcohol. If 
cracks IUe p..-nt. the <=I.tin& will become diA­
colorM at tho defecti"" """'-. Rcplaoc the bl""k if il 
~ cracked. 

3. Chtdr. all toochined IInskcl .un .. """ fo. bu,..,..., nicb, 
""""Ichco. and """""". R<>mov~ minor imperfectk"'. 
with an oil .tone. Chtdr. u,., Ilameoo of thr. cylind.". 
hlnck gasket ouri""" following the pl"<>Cedure and 
~""";r.",,tions reorunmenMd for the cylinder hrod. 

4. Repla"" all expa ... ion·type plugs that ohow ~vid"""" 
olleabJre· 

.~ insPl"'t tb" cyHnde. wnJIlI for ...,ring. J"O\l~h"""", ur 
uther oi"", 01 """".. Chook tho cylinder 00..., fo. 
out-<>f_mund and lap"r. "'.~ the bo ... with on 
accumk lIauge foUowinv; the iAAtn1<:timul 01 the 
",anufactu",r. M"""ure the diamot.<. "I ""ch cyl.ndc. 
~ at the toP. middJ~, I1n<l ooltom with the g~ug. 
pl~ood at rillhl angles and s:w-rulel w tho ""nkrline 
01 th<> ""line. s.-., ~If\l"" SA,1O. A .tanWu-d m'M cylin' 
de. bore ohould not uc-d the limit. 01 3.5000 to 

3i1024 inch .... 
6. Rclinish cylind~", that are d ... ply ...,=:1 and/or 

... hen out-ot·round alld/o. taper CI "'-"<I the ""'Ar 
limilB. 

7. II \h~ cylinder wall. have minor . urIa"" imperi"". 
Ii""". bul the bo", wear d""" not exa><'d the limits 
of .003 inch out-<>f-r",,,,d and .00;; iud, tape,. ;t may 

liNE Of E;N;G::":':':~;; , 
" ~ IGHT 

ANGIE 
'0 

CENTER liNE Of 
ENGINE 

1. OUT·Of ·R OUt-<D DiffERENCE BfTWEEN 
A AND I 

2 . TAPER DIFfUENCE BETWEEN THE A 
MEASUREMENT AT TOP Of 
CYliNDER BORE AND THE A 
MEASUREMENT AT BOTTOM Of 
CYIiNDf R BORE 

f i~. 6A..J<).-C.lind • • ..... Ch.,Jo-_I6Q(:.5".9) 
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1001 t>166_1 

he pooIIIible to ",,,,,,,'e Ih<- ;mpoeriectiom by honing the 
cylin<k. wau' """ imlHllin~ n . ..... ",i"" p;'lon rinp, 
providinl the piswn ele.'J."""," Is ... illtln limits. U .. 
the fi"",,1 g"H!" 01 honinll .I<me for th.Uo operal;"n. 

S. HoniD.tl is recommended 10< refini·hing cylinde. 
waJ 13 only when the w~ll~ have minn. imperiectiona. 
.uch,.. lip,t oc"lb. ocral<::OOo. etc. The grade 01 hone 
w he used iA determined by the amount 01 metal to 
be '""""' . ...:1 . Follow the i""tn.lCt;""" of the hone 
rrumufactu", •. If coo."", .10.- ....., ..-! w owt the 
honini operation. lenve enous/! mo.tcrinJ ... thai all 
the hone mlUks can be • .-moved with the tini""in~ 
hone which " uoed W ohtain the pT<lPl'r piAton clear· -Cylinder waH. thai R'" lIfWe",ly marred and/o. worn 
beyond the opec-if!ed limits ohoold be ...,oor<.'d. 

Fo. the proper u"'" of the .... horin~ "'lUi""",nl, follow 
the in<'rucliono of the tool ""'nWad"", •. 0,,1,. U· 

~ri. ncd p",""o nc! ,ho,uld 1>< allo"'K '0 ~rform 
lhi. wo.k. 

Alter the final operation in either of the two refini.oh­
ing "",\hoi! .. and prior to chKkin& lho piotoD fii. 
thomu~hly ... ash U'" c~li"de. _H, with 001"",,1 10 
remove all abrasive porticl.es, then thoroulP>ly dr~ 
the ... an •. 

Cam , h aft 

12 Clp,;m the "", .. Iwl iu ...,Iy~nt and wipe il dry. inspec-t 
the lliIllIlhalt lobco fo. ocorinK, and . ;g ... 01 abnonnAI 
,...,ar. Lobe ,..00' may ..."mll in pilling in the ¥"""",I 
arOO 01 the nose port ion "I the lobe, ThiA pilting io 
no' detrimental to the opcrabon of the """"""It. 
U,.,,,,lo,..,. the ='"""-It """"Id no' be ",pbood until 
lho lobe lif' I".. halo uc-'oo 0,00{; ;"<:h. 

" 
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",. lift of CSl,...n..tt 1<>beI! m n only bo a"""rat.,ly 
cbIrl<.,.J with tho ",un.hllt! installed in the en,i"". 
R~Ie!" to ·"(:........n.-dt l.oboe lifl: ' RrlM" U> ft",re 6A· il 
In !be '"On.-n.....-ea.. AdJ,..tnwon\8·' .ection. 

13. CMcl the CIlm5haIt journal ID beoarinl ck .. m"""" by 
""""'urin~ the diatnel<'. or tll~ iuumal. And the. I.D. 
"I the beoarinp. If lhe d e""""", no...do tho wMr 
limil of .006 Inch, Ihe """""'"It joorno.lt ahould bo! 
rflinisho>d for undorsiztd bt<atrinp M the <3mOh:Lft 
~. and/o. the beerinp ohould L... ""pla<nl . 

i~. Camoh:oft brBriJ\iS ani R~.ilRble pre-lInWIO'd l<J .iu 
fo •• tontl.rd 800 O.OlS-lnch unde .. it<! }oumal diam_ 
eu,n. Tho """rin,. ar~ flOC LnL<-rd.on' .... h l • . 

I I">. Cbeck the d iotribuID, drlv« «-"ar for bruun Of 

chipp.,.J teeth. 

16, Remow. U,ht ecufls . _",", or nicb from tho earn · 
ohalt "",chi""" . ur/acea wilh R 8",uulh ni l.t.me. 

I' 1'001;"" the ",,"rin, a t the t..w-i.n.J< t.nt.o ~nd PI"""" il 
In ~. s •. , <amiluoll "..-iDl: "' ...... ... ,1"ftIoed In 
1.1 ..... , .. In<h bel" ,,· 1m, fren' r ..... 01 ,be be .. in, 
1m...,. Pr ... 1M .... m.inln . !..,.rin,. In .ut'H.I~n'ly 10 
.I;~ the "il . upply hoi ... 

18. CI ... n out the ca",. h" ft ""' . bMrin, borr. plu g ~ 
thorou. hly. 

19. Coa, tho 1Ie~ of a TIo!w plu ... .,th ",.t-.< ""'''tllnt 
..... I~, and ;nol.1l1 it ,.;th Ih" n..n," fAcing olll See 
fi lUm 6A·31. 

U .II"GS 
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ENGINE (Engine Repair Procedure) 

20. Drive the plug in unlll it ;,. II ..... h' l lightly beLow 
\he cu,;n. 0",1...,.. 

21 . Tho .......n.it and relatrd pnrU . ... II"""" in lIcu"" 
6A.;J2. O il the .,. nlShaft a nd . Wl y 'ubo-iplau> to . n 
amehall lob«o. C",..,/ully . IRk tM ... """"'fl Ihrou,h 
!h. brn,ingo. 

Z2, lnst.,l1 lhe "pac<" nnd tJ,,,,,,, pLa'e. Tighten IhI> 
",mln ln, •• ,"' ... ID IZ·U Ibo. Il Iorqu<:. 

('onluh .... 

2:l The ...... nk.Ju./t and ,..,lo '-"<l l"" to Brt! ohown in Ii,,, ... 
6A~"\3. 

2~. Handl. lbe ... ank"".It .. ith "",. ,,, noi. _iblo 
f, KI ........ dam .. ~ , .. 1m, fiDUhe<I . url..,... 

M . CI-n tM ""'nbh..lt with 001""",1, then bkn< nut RU 
njJ _,~ with ..,mp"-<! air. 

26. Clean And i"s~t .... m t-rina: irwM"t ... ",rul ly . M ak. 
aorta!n lhe oil ~ ""' DP"". Reerln~ thol ",-,e. 
ocun.d. thipp.,.J Of """"' our(""" will ha, ... to be .... 
pIaaod. Typi....t eumplN of ~ri .... fall""", a nd 
thei, ... u_ """ ohQwl, in fi~rn 11'\4' . DIn 0' ",m" 
fu'~iJn ma, .. iol under a be.,in, ln~rt mo,. hove 
d; 5fO,I.d tho, bu,ln, . SO .. nd j ud,t:menl and p rope ' 
ilUpedloo>. are 0_ ' " ,,'bu e .. al ..... iDz "". , in, 
failw-. ~ lneped main . IId ,"o." .. !Ctin, rod 
joumolo I.,.. "","cu. """,tdIN. Iro<W .... 0.- ..., ..... 

I:),-.,.. mino, inl",r/oetlono with an nll,ton. . R~nni.1! 

..,....",ly """ red i<lU1"hAl • . 



ENGINE (Engine Repair Procedure) 

fR O NT Oil Sli N GER 

TAPERED JOURNAL 

lACIC Of OIL 

RADIUS RIDE 

INTO SEARING 
MATERiAl 

SCRATCHED BY DIRT 

IMPROPU SlATING 

fATIGUE fAILURE 

INS ERT S 
CYl iND ER ~IOC~ 

JOURN Al SEAl 

~~ 

and " Ia t.<! ~arf>..-l6OC·5631 ) 
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:n M""suro tbe diamcu,,- 01 each "",in and ooru\a1in, 
rod journal in at 1"".t lOll, pla_ \(l dek'nnine out_ 
of-rowm. tal't"r. or u,me ... iu «",dition. s.". fi g"'" 
HA·;j.';. 1l~I~f to S"ction 6E to obtnin the ~\.Ondard 
mIlin "nd rrmnec(ing ,00 journal d"'-lero. 

I 
I 
\ 
\ , 

.. VS B :0 ~E ~nCAI TA ... 
e ~5 D = HORII ONTAI TAPrR 
A ~~ e AND • ~S 0 = oo1·0I'·RooNO 

CN£C ' fOR OUT OI' · ~OUN D AT 
EACH END 01 JOURNA l 

/ \ / '\ , 
• I • 

I 
-, L, 

I 
\ 
\ 
\ / 

I 
I 

I 

I 
/ , , 

I 
I 

, \. /, , / / 

-~-

, 
/ 

. / 
~--

" 



6.16 ENGINE (Engine Repair Procedure) 

''- ""-'16-1_. 0;, het .. . , ......... t' ...... _T, ,.; •• I_ 
t60C-5UI) 

28. 11 the journoJ. el")e~d 1M .',"", limit of _0006 Inch 
out",'·round or ,('J()I inch L~p<:' I"" ;",:h . '''''y Ahould 
"" roftnJsho,d I<> .i.., lor lho ,,",xl untkr-..ize _rln,. 

6701 ·D 

> 

29. II the joum.oJ will 1> ... \ "clNt.~ IlP" to ~iv~ Ille proPOT 
clt",,,,noe ",ith t/x, "",.In,um undo",; • ., bearin, ~~8il­
able. ",,,Ia,,", tho cranltaNtfl. 

30. AI ... ". .~prud""" .he _ ioumaI """ul""," rsdi ... 
that Mined oria-inally. Too omalI a rod;". ",ill remit 
in IAII"", lailu", of the "",n-"ha1L Too lafie • 
",di ... ",ill f'ft!Ult in hl'ntln~ failum rlup I<> rodi ... 
ride 0/ ll", booarinK. 

31 . Aile. ""ftnWtina the j" .. "",II. chaml~, ll", uit holet!. 
tho .. politi> th<, ;o..rnal wHh. No">. 320 Jtil poJ~1 
doth .nd pnrine oil. L'rot;ut cloth ""'Y be .- nbo 

"". poll6hinK avnt. 
32. Be ... '" that tho ...... r journal oil _I ~_ An! 

,,~ 

.'1.1. I",tall a ,,",W ~ joumal nil ... ! in the bluck. a. 
u-'n in ftpt,.., 6A·36, and ....... main bH..i,. cop. 
Sec ft"' .... 6A.J7_ AI1M' ;",taibtion. cui tho! ~nn. 0( 

\he _II flush. 
34, "." ""'in _.in, m..-n ....... kcti,.., r.t . [)o hoI 

61. ~r lop be.rinl "P" V' use ...... lnr >hln" t~ ~lJ. 
ta ill ,h. P"'P'" .... arln' dunn ... . 

35. S<1«t1"" 61 boou-in,;. A'" A~.iLa.b1e 101" ....... ieto in .",nd_ 
o.rd .i1eo only. SlIrndard _rinp anl divided inl<> 

! .1 , 
I"'U . i .... ~nd ~~ i.wntitlt-d by It daub ... f rtd 0< bh", 
""inl lIef~. I<> s..:tion 61:: lor .he .... i"'b~ ....... 
Rod ..... k~ be ... i .... i ....... .., ..... d .... on.e< 1>1 ... 
mark"" _.iD, • ...,., ....... , .... .. ~ ..... ~. 

:Jti. W""n ..... pl ... i ..... ando.d budnl' .. i. h n~ .. · "" • • ino. 
i. I. ,GOd p .. di,~ 10 Bro. try h. obt~ln .he p"'~r 
dntan •• wll h t ..... I>lue bu. i ... I>alv .. , 

3;. u.. """, lho:! '-rinII bon!o And u-rU.'" ~ItouL PIa<r 
.he upper main I>H.rinJ ;r-n.. in pooi • ..,.. in tt.. 
\>or., "'"h !hi. WI, HItUIII in tt.. >lot pnwic\lod. 

AA. 1",,\1111 ,he ioweT main bearinl ''''''' ..... In the bearln, 
rujJO, (;.. ... h'lly I""'N 1M cmnhhaft inl<> 1'10"., D • 
•• rdul nO' '0 d.",a~. Ih. bU';"l .urlon •. 

:¥.!, :< .. 1" b .... inl <al" to,.., "u""btttH. I oltt ... u(h 'I, >tani"l 
•• II>e f .... ' G' ,"" ~I ..... The .rt ...... "" ,ho ".1' 

,,-. ..... :U _ _ ri ... c., hel ' ....... _ _ T •• i<.I-tIlOC-I U . ) ."" .. Id ;,. point ... '0 .... ,4 'M Iron. 01 the ..... ine. 

" 



ENGINE (Engine Repair Procedure) 

Iru;tall nil main ooaring "'"I'S and in .. r .. nnd lighten 
the bolt< to 1:it>-75 lbo. h . \(l'qu" . 

10. Che<k the cI~.r.n<~ .. I tho c",,~ive main hurilll{o. 
"ne j" ~tn .. 1 a ' • t;m~. Th~ ,~mM;n;ng rna;" lou<in~ 
up bolt. mu,t nmain 10rQu"" to s~<ifi<ation> to 
p",not an orrolloou. plaltiKaKe <udinK. fu""",~ the 
,"'pectin beaTing cap. Plilce a pi""" 01 plastil3ie 
on the ~..,mkshoft "","",I th<>. lull widtn of tn .. hP1ir· 
iug <:av. about '/ . j,,,,h oJI.."ule<. s...., figu.., 6A·38 

U Install the cap and ti~ht<n the bolts to 65 75 lb.. It 
torquo . 1)0 not Inn ,h@ <rank..hall ,,-hil. 1M l' I • • t!_ 
~ag. is in pl • .,... 

42 Remove the ""p. Then uMnil the P lastiP l c "",Ie, """"k til<' width of tho f't."Ii~a~. _ WhPn d"",kin ll 
lhe wid th 01 the 1'19.il\igllge. d"""J.. at lh~ ",id "", !'Oint 
in orne, to RCt the minimum denrnnoo . Chc<:1< 0' the 
M!TOWf<lt point in orne. to ~I tho mrutiJnurn elI'l\T_ 
An"",. 'I'hP dille",,,,,, het"""n the Iwo readin,. ;. in 
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til<' "'""T. The 'p"dfif'fl Rl lnwahl~ a.""" limi' i8 .001 
incn lB.""c ""r inch. 

~3 . II U", de,mul<." ;. I ...... 11!W, II.., .1"",if,.,.,J limib 01 
J)()(l6· '()025 inch. try two red bearin K hol,~ or • 
rombi""tion of.od and blue depending upon the con­
dilKln. 

4~. Alltoc the t-<inll I"", be<,,, !ilk<!, apl>ly a liKhl OOIlt 
01 ~ngifl(' oil to the journal nnd bearing .. then ,,,,,tall 
tbe bearin~ cap. To"l= the cap bolto to 6.~_75 lb.. It. 

45. R Cl"'nt the prooodu l'<! for the inolalLotion . or replace­
_nt of tho "''''''inina; bearings. 

46. Insta.U the thrust hearing cap with the bolt3 finKeT 
tiKIlt. 

47 . I'T) ' the crankshaft forward arainst the !hru. t . urinoo 
01 the up"",r hall 01 the hP1i,in R. s.,., fig"'" 6A-39. 

4~. Hold tho cnonlulholt forward and I'<Y the thrust 
bearini cap to the ",ar all IIhnwn in fi g"'" 6A~~9. 
This ..-ill alien the thru.t .. "I ...... ul bot h halve. 
01 the hrA~rinR. 

4~. R~ ... in the lorwru<l pre.....,,,, on the "",uk"halt. 
Tillhlton the '--""p holb< to ' pecificatioDII. nefer 10 
figul'<! 6A~~9. 

50. }'""", the cranx-n.f( towu" the ...... T of the e ngi ne. 

51. In.tall a dial inrliCIIW "" lhe rontact point ...,.~ 

against the CI'9.lIkIll",fl funge and the indi""tor axil! 
i. ""rallel 10 the crnnbhnft axi • . See fiW"'" 6A-f(). 

" 
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ENGINE (Ensine Repair Procedure) 

<'Yundt. w..., Fullow the hnrimn",lliM \0 lhe ,i",1 
unlil ;\ ;n\enKtl m., din",,"'1 10"" ",,,,,,,,,,,,,tin_ thoo r-"" ribb<>n, R..ad dnoo'll !.he ~ Ii"" fo< tho; 
c1Mrance, 

"'''0 01 (" ..... NC. e M .... 

n ..... "o '" lHeM .. 

EXAMI'T.F.: 

l oo. :! '11101< 
o"i.DO. 111101< 

,DOH 11110N 
.00l "IIION 
001:1 I III-ON 
. 001 IJ!IION 
.00 ':1 11110.0 

•. If n O.OOI<i·lnch I ... Je, ribbon is uoed ."d it t..ket 
nppro~j''' .. leJy 4'/d,,,, ,nd. pull to ,..,roo"" the 
I ... le, ribbon. ,ho- de","""", ;., BwroxilMl<'ly 
0,0008 h .t>. Thio u. r\el<lrmin<d by Ioo>.linl tl\tl 
pound. ""n (4 ''.) JtDd lolJ ..... in~ I .... Ii .... \0 lhe 
";SI>I unlll il inlerrrto with u,., dia..,,,,,l liM 
~nlin. ''''' O.IXli5-i""" !...Je-r ribban. Rl'OII 
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doa1l tho. nrlical linfllrw 1M clMra~ (appn:W­
"",~)y 0 .0008 indo). 

b. II .. O.OO3_i""" 1.,.,1<, ribbon ill u-' and it takeA 
8ppmri""'to>ly ~poundo pun \0 re ........ ~ u,., ,w. 
bun, the mull .. "t c~",~ ill 8 l>pro>rimat.ety 
O.OOI<i indo. 

c. If. O.OO3-inch 1_"', ribbnn io ......:I and it w... 
oppro~imatdy 4-poundi 1)\111 w "', .... "" tho 1..,1<, 
r ihh,o"" !he .... uJlAnt d....-anoo ill .. wro~ima\ely 
0,0026 i,K-,ll. 

72. II lhe cit"",,,,,,,, i. I",ater thnn 1ha mo.;",u", li",it . 
"KJ",ek ",,1cuL:ttioTUl to be 'u1'(' that II .. prol .• " ,.;.., 
,,;"Ion ho, '-n ... 1<'<'10<1, <"lwdt 10<. da""'lro pi. ton. 
then Iry a ....... p;'tun. 

73, If lhe clea .... "", ;" to, .. lhan 1M min,mum limil. re-
chood co.lrulatiom bel.,.... try[n. ~"uU- pislon. If 
"""" can be tiltl'd, ..,!;nieh tho ('ylinder lor tho: ne:<1 
aize piston. \\". .. . ,Oton .... Mea /It'd, .... tl< i , 
f . . ........ bly in the .,-lindt, , .. .. ·hi.h i . .... fin...t. 

74. Rfoplaa..ll rinp lhat lin' _rod. dtippod, ... crad"ld. 
11 .. loud pnctic.. 10 alw~y. 1,..",11 _ rin.p .. lw:n 
"""rhaulin, tho: =,ine. Kin,> >ho-Ioltl "01 be ..... &­

fH~ 10· ..... 0""' pi""n to .noM .... . ...-.rtl..,.. .f 
'nilt •••. 

75. IIlhe tape, ltIld ..... t..,f·rouM """"ilioN! 01 !.he rylin. 
rlo>, 00'"' are within Jimi"'. ~ 1'[&((>" ,in •• will .;ve 
... ti,1aclory """;"" provid...t \he piot<m d«ran ... in 
,he ryHnder oore i. within lim;",. If !.he ""w rinp 
sre 10 ~ rn.laJIro ;n A uOlO'!d cylinde, ,hot N" nol 
...... n rdiniJobod. """""" lhe qli~, wall "lIMA'''. 

76. &I<ct the proper Tint ..,1 lot tho: .i~ pl,1on 10 be ..... 
i7 ....... .;.de ~~ for lhe u"""," wmp..,..inn rin, i. 

" 
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.OO!U 0041 inch. n,., " .... m""" ,,,. IN hou"", rum­
p_inn rin .... 00%-.0045 inch. "1>e oil <ina" io "­
'''111 Ill. Uoirlii K (""k, lallI. ul W _, .hicl<n<-M. 
d>eck 1M .~ doar"""" of """h 1'101.01\ <o",p""",i"" 
rin. ,n i,. "'"p<>cti"e .rnov~. Thi~ Is """" b~ placin, 
a f""l~r ~a"g~ ~Hd I;" oulo, "<ill" of ,n. ,...."'>cti,·p 
,inl in the pi.ton (T"OC>'''. nn<:! I"OlIh'lIlhc . In~ e"tirely 
Amun<:! tho pi,ton cil-cum!e,... ...... ~ R~ur~ GA-43. 
TIl<) IIIU.~ ohould oli"" ! ...... I~ .......... ,oj ,ho ent i,... rin. 
cir'CO'mr •• ~ ...... ,,-[thoul bindinC 

111 I"Wtlon tilt ring in the cyH ....... ""'" in " hK-h 
il io ",inC 10 "" word.. 

;g. p"",, the rinl do.m into u... "" .. A_ ...... '" normal 
rinl wenr io no. encountcn'ld. 

!!O. U .. lhe heo.d of a piston to Jl(4i1;"" the rin. in ,I><> 
\.0.0 ... J<I tho ri n, io !<QUA'" wllh cylinder wall. U"" 

ENGINE (Engine Repair Procedure) 

~ ... ln",," T .... >pe<riMd ten~h. '~'n '~, ' 0 ,""otH. lor 
,"" 144 <ubi< it><h en~i .. ~ I. 4.a.H.I.:i£ in~""" Thor 
Ion,th f .... t .... 178 r u bi, inch .n.ln~ I, '.71 H .715. 

&;. A "'ioy ..,ri""" on , I ... pi" ~.idr o f . u""" p;"'"",", 
u.oU/tlly indim ...... IMI a ron"ccl in~ rod i>o ben. oc 
II", ]llil.t.>u "in hole i. 001 I" PI"QI"" ",lation 10 II,. 
piel"" ,kirt a n<:! ring gl"OO_. Abnorm;ol m nl)('(Otin, 
rod ...... rina" ""''''' can "" c.r.,Okd by dtho, A ,,",nl 
oullll<'Cl.in. ><>d. an iml''''I)ootly "".d>i""" "rsnkpin. 
n. A IAroorM oont>OCtinr rod bo",. 

86. TwiotMI mn....otiRJ rodo will IIQC nnl. an r,..ily 
identi&bI<: ...... , po.llom. bul hadly Iwit<lod rod, will 
dislurb tM action of the ~nlJn, P"''''''. rinp, and 
""''' ..... ~m. rod """"",Ny .nd may be II", """"" nf 
cx".,..l ..... "il oonwmplion n;"",rd \>enl 01" t...-iot..>d 
""n"""rlng rod. 

•• ull" " I~ . ' ·"'d d.m.g~ to the '\"1 nr '~Iind .. oorr. 1!7. Clr..,n ,he oonn""" in~ rod In IIOlv~"I, including Ih. 

81. M .... "m W. PI' bel"·..,,, the MWIs cof lho- pil.inn rinK 
..-ith a 1 ... 1 ... pUle. s.,., Ii ....... 6""" . 

82. n.e ......,if ..... <"UmPf""aion nnc PI' io .010·.020 inet.. 
The .. ""';!i.od ~I> "I the viI tint .. ,I. io .0\ $..~ indt. 
If nna 1111> ~~ .pecillrn t!.e>nt. Ir~ ~no'h,,, ring .,. 

t'>l Ind". the ""~p'-'di",, rjn~. 0<) Ih"l , .... y will ""' in­
.1~1I<.'d on !.he piston and in lilt. 001'(1 I<> whid> , .... y 
w~"" tiltnl. 

., 

TI .. ""'.....,.'n. ><>do <UId .... ta .. d I""" ohould I><> 
........ fully Inet'O'<1<.'d and chPekod I.". cnnf....".,.""" 10 
.~iACIO\iont. If il ~ ... .-....... '7 to ,..,,1-. " 
• • "nKlinl .noI. il >hcr .. ld _ "<>I'" that d~ I_ , .... 
difl~,~,..,., in , .... ~ .. ter t .. ,,"1 .. Ir .... h .. f , ..... n. 

" ..... 1", ...,.. bo ..... fur I~ and rit r uhi. inch <",i...",. 
' M .0nn .... I", ."d. ue not 'n l. ,.banlcaM, ~"."," 

oon,...,;;, inl ><>d 00'" anti It.., ""dt "I the i_r'" 1M 
nol u"" a ..... ",i, du .. lnl ... 1"li" ... Ulow out ~n 
""_ ..... ..-ith oomp.-....od 01. 

88. tNlp<'<"! tho> <o"n<'CIinI rods for ,i."11 oIl ... ctu .... ~nr1 
tI", ...... 'inl bo"", I", ""I-d·roond and .... pet". s...rin!l 
bore out 01--.0<1 and tope, IImill<~'" .0000l inch. If 
W. hn ... ~.""""" the """"""",rrdt-d luni'" and/or il 
11140 ronnrctinr rod .. f",r.lu.-ed. iI OII>ouJd bc "'pla<:ed. 

a9 R~pta ... <kfrch '" crmnl'C'lina rod ""III "nd bol ... 

UPPf R 
CO MPIISSION _ 

RING 

o",,"01~ 
ASSf "'ll'\~ 

"',",",," 

lO WER 
CO MPRE SSION 

liNG 

_ _ ","",,,,",, '0' 

"0< 

C_""_i... ..... • .. ~ "kI~ ,. ... _ 
{/rOC_) ... ) 



ENGINE (Engine Repair Procedure) 

90. The pi,lon pin boor.> of " ronn<'CtinR rod mUllt be 
within the limit. 01 O.9107-{1.9112 i"d, tt> ool~i" ~ 
I-'WP'" in\<'drl"(m"" fit with the piston p in. 

91 , Th~ pi.ton, u)JIDectinll rod, "od ",1"100 I"',t.<; "l'C 

01 ... """ in fiJ(ll'" 6A 45. 

Au em bly o f Pi .. ,," and Conn e "ing Rod Assembl y 

' Fo. di~mbly pro<'<'d" ..... _ " O i",.,..mbly 01 Pi,ton 
"nd Connecting Hod A_nobly" ,) 

". A"""mh[" details 2 and 3 01 "1'0<>1 6135·J to (h" 
piston pin. 

h. Apply a lip,t COllI of enline oil to a ll 1",,18. As­
""mhlp tJw> p;,;ton 10 u... conn ..ctinK rod with oil 
",jui,t hu1~ in (]'" col\l,,,ding rod and tM inden_ 
Ultion in tM piston facina; "" , hown in ligme 
6A_Z6 

PiES S 

f-. "", 6135 ·J 

~OEUII 3 

c~-..-

c. Start tM piston pin in the piston Mid ronneclint 
rod . With the long pilOI , detail t l entering finn. 
P"''' (he. piston pin throurh lhe vi. ton and con· 
necting rod until deuil 2 io "",ted finn!y in 
tktai] I. s...., figure 6A-46. 

d. Follow tM i""lnlM;""" conta inl!d on lhe pi"ton 
rinll PQcMge alld ""'tall the p;'lon ,inK" the 
1';"lon Hing "xpandc •• Tool 61 49-3, to avoid "' .. ,,_ 

6·21 

~"P"nding and to expand the . inS W" Inle ci",ie 
10 ~.uitl tli.tmtion. 

e . Aft", tM crmnocting rods a , e a_mblcd to It.. 
piston, check them fur bend ur twist (}n ~ ollit"b le 
~Iign""'nt fi.I"",. ~'ollow the "",'ructions of 1M 
fixture manufactUl"N. if thp hend lotal dilfe",,,,,,, 
e xC<'f!ds .004 in"" ur u.. tv.-iot total diff~re"", 
ex~ • . 012 inch. 'h~ <>J,a_'ling rod IIhonld to. 
«,pb<:ffi. 

ENGINE ASSEMIIL Y {CONTINUED ) 

93 He ".« '0 ; n,t.ll ,h. pi010ns in the sa.,,< <~Bndn. 
f.om ,.-bich .heJ w • ..., remo,·",s. ,,' In which tMJ 
,.-e .. lined. The , o"""<;l;n¥ 'od .od beuinl ca p 
.... nUtnl>f!..,d f'nm 1 to 6 1><-,in ni n , at ,10". I'"nl o f 
lh . eng in •. The numbu. on .ho oono,""ln( .od 
and bearin, cap m .... I>< on ,"" . am •• id. ,.-hen 
;n' \all.d ;n ,h. <lU nde. 00,..,. 11 • ronlleetilll rod i. 
el'" tunsposed f.om OnO bI""k ,,. 'J·n nd~, '0 
.",,,h,,. , ,,0,,· I, ,, . ' ;n~' , ho"hl I .. ro,.. d ~ nd the ron. 
neco;nr roo .ho"l~ be "umbe..,d to cocuslK'nd ..-ith 
the ne ,.- cylind .. numb ... 

94. Mak~ l u rn the rin K ~jlII a1'<' properly '""eM al'<)Und 
Uw.; ci,cumf,-"",,,,· of th,- piston. 

1)" . I".l>Ill a piotun ring """11""""'" "" U,e I-'i.ton and 
pum Ihe pillion in ",ilh 3 hammer handle until it 
;. oili~htly b<-Iow tho> U>!> 01 thfl cylin.t.t, s.... fig,,'e 
6"' -47. Be SUI"(! to guide tt.. ""n""",ing rod, 10 avoid 
dama~inlr the cmnkshalt journal;. Install .ho pi<lon 
",ilh Ih. notch in Ille piston hood to..-a.d .h. f.o", 
of , "" .. ,(i",. 

00. Thr- <:onn<'ctin~ TOO n...nn~ ;no,,,,'" a ....... I.-di,·p fit. 
Do not m. o. lap b<uin~ ,a ... o. UM beuin~ . h im. 
'0 ob,.in the p.ope. bearinl doau"..,. 

97. Sel""ti,," fi t brorin~. a~ a"aibble for so"'i"" in 
standard s i .... only . Standatd brorinl/s 'Ir~ divid<)<i 
in'" two ,i"" and '1'<' id~ntificd hy A .-!allh 01 re<l 
Or bl"e l",;nl. Refer 10 &-Clio" 6E for the avaibhle 
. ize!t. lied lI,ar~ed heati"l> ;"cr.~,c 'he dCM,.n<c; 
blue marked t.e. ,in(, d"",u ... th. <-I .... n«. 

, >V. U .... 7_ ~; . ... " t""a lla';an_!1tOC_5UII 

" 
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98. When "'~I"'nr ... ,,~ •• d " .,..I np ..-i,h _ . Mar_ 
l" . .. II I ....... 1I .... i ... ' 0 lint ...,. ' 0 obl . in 1M 
1"" ...... Ieo'a ..... ,,'i,h ,,.'" 1,1"" be..i", h.h·n, 

99. 0., ~ u.. '--,inI; m...rta and thr. brannK 00.., in 
thoo """nl'<:Un. rod " nd ""I> "", ck-en. F" ... im , ... IC· 
rial under lhe lnee." ..... y distort the burin, and 
<::II .... 8. lail,,~ 

100. IM l!Ill lhe bfA,ln, 1r\Oe'" in d", <'!:If\MCIini rod and 
cap wilh thn U,nl' fittin. in the . 101 provid..;!. 

101. T\ll l the OOI1ll<>Clln, "'" """"mbly down firmly On 
!he £ .... lkIhl<ll }<>ur .... J. 

102, T'lac. a pll'(e nl rl~.tigai~ on lhe 1,,_, 1>0.1';1\11 
... ,1 .. ",. !he full widlh 01 lhe."p and .bu,,1 'I, inch 
olf "..,11' • . 

un. l notall t .... "'1' and li,hum the connectin, rod 
"tlU I<> l!f.:l-! Ibs, It. Iorq"". 00 ..... t UrD 1M <r.n ~· 
.... tt " 'h lle the PW'!,o:a,e i . In pi ..... 

UU. -.-.. tho "I'. \ho-n ... inC the Pbo.lip", .... 10,. 
ct..ck !he wi(h h of !he l,\ ... ~ ""boon <bodr."" 
u... ...dlh of thr. Plu'ipv. dvock a l tbe wid .. 1 
poin' In ord<-r 10 Vi the minimum d"" .. ...,.,. ~k 
&1 ,he noo ............. ' l",in' in.-.n-!e. to!r'Ol t;., ", ... imu", 
cl",,"""-'!. n... dill.",nee \.ool ... ""n u.. I,." I"ea<!inWi 
ill in tha bp"r . 

105. 11 tht> <I"" ... n ... ill c., .. than tht> . p<><ifi...J limi .... I 
,CJOOij"OO27 ;"d" Iry Iwo .ed bt-a.lni hal",. or ~ 
combinalion 01 ,tod and blu., de~ndinr "pOn lhe 
""ntlil;"" . If tho . tandom hr"rin~ rio nol hrin, ,II<­
clta ... 1lOO within 1M ooired limi .... ",/in ieh the 
ct1!nkehofl jo, ... nool . ........ , ... 1.<011 "nd.roi.e _.in,., 

106. AIle, II", l>..o.,;",. hs", t-n 61W, .wly • lilhl 
00II.1 of mIllie oil "" u"" joumab and bearinll". 

107. Turn u... cranbhal. th ...... It> tM bo.tom of I~ 
"TOke. ohm push It.. piston a U It.. ... -.y dooo.n unlil 
It.. conrooectlne rOO bnrin~ .... to on the cranbhaft 
;""....,1. 

lOll. I ... ",U the ODIIlIllCtin, mel ""P. the" Ii,hlen II", nu ll! 
10 19·:z. It.. It. It>rqu~, 

109. Afte, II,.; pitton and Ct:Itln<ctinl; rod ~mblieo lui,,,, 
b<x>n i ... !.Olled. cht<:k tbe . ;de cknromre 1>01",,,,," Ill" 

f it!. U"'I_C h..,klft, CennO<!I,.. ."" S14. 
C 1 .. " o n .. -4 6OC.S""9) .. 

ENGINE (Engine Repair Procedure) 

<X>IlN-'riinl rook on ...:II CflInhhloll journal. SN! 
ft""" SA-4.8.. n.e ncor rod .rId _ ",..nQlw,II ai<k 
elNo ... ...".. ohoold be wilhin the lifnitl of .QGI,·.Oll 
[Mh . '"'" lIIILIlimum d_ra""" 8))"""'''''' lor • .-d 
rod and crankshaft ill- .014 ind1. 

f l ... 1 .. , Ch .. ln .... ,. Sprockel. 

110. Ck-en a)) poulo 01 \he lim;n, <:hain and IProck~tI in 
!l<.>"",,nt and d.y them with ""nlJ1~ ai r. , ... ""'" 
,II<- .hoin In. broken linke and 1M 'J)r-od<~tI 10. 
c",d ••• and wum or da" "'led t ... lh , It io Tr!<X>m· 
n .. n<kd lhat a il ",mponenlo be r<!pi4ood il any 0 ... 
iU!m.-..ed. ropc..c.,,,,,,nt . 

III. LtJb,I""I<' tho limine dl:t.in and ",rockd " wilh 
enline oil P ia"" the k6ya in pr.-ll;"" in tM ok>tI 
on the .,.."b/>olt and aornsNll. 

112. Pnoi,;"" the ~'" and timin. clwoin on ,he <am­
,", ... 11 .....:l <'I1lIlUhalL 0., -., \he tim .. " tnIlJ"U on 
\he "Iorocketl and diaiII """ aUened ............ in 
filfU'" 6A·24. 

113. Rota!" tbe cnmbhalt In a c\ocltw\te dl.....:-tioo {a. 

vie .... ~ lrom I"" ('unl l to ~ "p the.1nck on tho 
1~lt .1"" of u.. <:hain. E,I.;bli'" I .... ,""""'" point 
nn tbe bkrl and """'''''' .. , fro", ,hi. I .... ,n' to the 
.hoin, M. ke. ""Ie 01 the """",,,,,,,,,,,nl. Rota'" ,"" 
cm"bhalt in the "ppooi,~ di"""i<>n to '~k. up th~ 
I !oek in ,he chain. 1'0",," the I~" ,;d~ Of the chain 
"""".m "';Ih lhe fini"ra and "",aoum 'h<- diftc,"",,,,,, 
bottw",," ,ho ...,feren"" ""i~1 AM ,f>!, chain, The 
dcflc<tion ;., tOO dill.",,,,,,, bel", ..... tho\ Iwn ""'AO· 
"'~"""" .... '1-,... <l<-n.-elion -'1<:1 not cXC«!d 'h inch. 
R., f~r to 61"'" SA-49. 

11 4. 1",,1811 lhe ~I . pn><:i<ct "".,..,.-.,w and ",,,.h.,,. 
1nst.,U thr cnonbho lt lTOnl oil tlinceo-. 



ENGINE (Engine Repair Procedure) 

Cy Under fronl Coye r 

115. Dr;"" out the old _I from I.h. cylinder fronl oo,'e . 
",ilh a pin punch. Clean out tho """""" in tho cover. 

116. Coal" new ."al with arM"" I""t;,ll the .. a i, a. 

,"lO,,'n in /iau,," fiA~'\O 

117. Dri"" the """I in w,lil it is luily ..... t...l in II"" 
~ 

118. After irunalb';on , ch""k to ... . ,,'" the "p rin g ;. 
properly positionc<l ;n the ",,"I. 

11 9. Clean ,n., cylinder lront <Xlver and the lI:uket "",­
la"" 01 I.h. cylinder bloel<. 

6-23 

dry il tborou~hly. ~ Oure "II fureien mo.ttcr ill ",. 
moved from below u,., b!dI\e pla~. 

126. Cbeck the pan lor crnch, hoI.... ru.m.aed drain 
plul th",ads. a I"""" bam.,. and" nidc<l or warped 
~a<b' . "'Ia ...... 

127. R~p.,ir nny ru.m.<Ig". or .... 1'1."'" t ..... pan if re]"lllira 
""nnot be "",de. 

128. W...b."ll part.. of the oil pump in a IOlv" .. t and d ry 
them thorou!lhly. U .. a bru,h to dean the inside of 
th~ ""mp hffil ,in~ and the p~UT(! ",liel val...., 
d",,,,t., .. &- Sure all dirt Hl><l dIips are ,-"ruuv...d. 

120. C"",t tbe II"-'kc, su,loC<! 01 the block and U,,' wv~r 129. Check the "",ide 01 tho pump housinK and the ouler 
with ..,al"r. P""ition a new gasket on th< block, "''''' and rotor for damage or cxressi,.., """". 

121, Uain;: Tool 6059·E 10 ali~ tho> cowr .... al with th" 
crankshaft, install the WH' on the block . (1'\leo 
crnnk"""" v~ntilation n,be bracht '" retained by 
one cylinder lront OO~~r bult. ) Tigh("n the ""rew>!' 
1(1 7-~ 100. It. to"'1"". Rein to figure 6",-81. 

122. Li"" up thl- c""nb,,,,/t p ulley keyway ",ilh the key 
on Uw cnmkshalt, 

12~. In .. al l the crankshaft ",,!ley , wa.<ber . nnd "'Utin_ 
ing bolt . Tor<l"e tn., boh to 4:>·5-5 It... It. 

124 l""'Utll ,n. "'~Ier pump, generaUtr, hn ""lley. and 
fan Install and rul ju", the drh·e bell. lIef~r 1<> 
&..~ion 6E I", ,n., a'ail~lole Iorque ~ajue. and dr;v" 
.,..,I( don",(ion. 

Oil Pa n and Oil Pump 

125. Scrape any dirt or moL,1 ""rtiel ... from the "",ide 
ul the oil pan . Scm"" all old ~asket mJI~rial l rom 
thl- gash' .u,la".,. W""II the j.<ln in a ""h'cn' ~nd 

' ig . 6.l-S0-(:'~n~.h~ll f ,on' Oil 1 ... 1 
In".I I .li~n----{6' ' ..... '61 ~ I 

130. Chc!ck the """ing .urla"" 01 the pump cov~r lor 
"'<'Rr. If thp """er malin~ 3urh"" i3 wurn. """red. ur 
groo,ed, repla"" Ih~ OOy~,. 

131. Mea'Uf<! the outer m"" 10 hoosin~ deMan"". See 
61 u~ 6A·51. The elM"''''''' lim it.< a .... JIOt>_.fI12 inch. 

132. With the rotor <usombly iJUltalloo in the housinl, 
pla.", a . traiit/lt 001{<) ovcr tho> rolor ......,mbly and 
the hffil,ing. M""-3u,"" U .... el"""""", bel_n the 
slntiKhl ,,(]~e and thr rotor and o u[(,r ",re. s.,., 
figu", 6A_[;2. 11", """"",wn~,od"(] limi", """ .0011. 
.0041 inch, Tbe ou'er ur~. shaf' altd rotor ore 
...,plare.ble onl )' u an a...,mhly . 

133. ChKk the dri,'~ 0",,11 10 h<:>Ilo;n~ be.oring cl ..... 'ann­
by IDe:l5UrinR the 0 .0 . 01 11", oJ",ft and the 1.0. 01 
the hou.ing bearinll. The """'lIlID<nd.cd clcamncc 
liuIi!.\o Hre ,0015,.0029 inch. 

134. l rul"'<t the ",liN ",1, ... 'prin g lor ... oollap!l<"d or 
worn condition 

' I • . 6.l_S 1--!:loo<k'no O~'.r lo.w to Oi l ~u "' P HGv.i~g 
CI ... ,~n .. ----{6-OC_SU 1 I .. 
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13.'0, Cht<:k W relicl ""e. ... _in, It',.,iun. n.. .... 'inr 
....... Id ~""rI ~ p_'" of 1!..&9~ poundrr _t 1.078 
indwt. If ,"" 1jIfinJ; 'rruoion ill no' within apooCLI'>ao. 
tium and/or the! ~in. is dMccti ........ p"'~ the 
~prinJr. 

136. Check .ew ",1;'>1 .... I,'r pu.lon for oro .... and f_ _"",ion in the Ix>n!. 
13i, Oil.il poI.1Ir uf the> oil pump .h<>T"ughly 

" .. em"', of on Pump ....... m .. I, -.f Oi l Pon 

I F .... d_Iv ~ur~ ..... ""g~ 6-10_) 

.. ItIIl.IlI II", .,,1 P""'.""" ",lief ,,,,I,,, plun", •• 

ENGINE (Engine Repuir Procedure) 

""' . .". and "'" oil pan rrv.. _I on ."- ..... , onain 
bo-to.inl <3p. Rele. to furu", 6A.{,oI l\r ,un . br , .... 
on the ...,.1 •• .., on ,op of.he all pan ... k~ •. 

142. Po.,.ioon thr oil pan on 1M block. ' .... lall the ",,"'in_ 
in, .."...,.... tto.... li,ht.,n lho """""" fmm tho- Ol'Il"r 
"''''''''''d in Mdl dire::rion to 7·9 Ibl. fL ~. 

""rin,. _ aoP. and C<I"~' pin. Uend u-.- pin . ,,,,. 6A·U-'li1 ....... p. Pid.-Up T~'" ' '''''''''''-t6OC--i6SJI 

b. l .... ul1 I~ ""'rr f'l<'<'. nod the innrr .,"'" An<! 
llhafl __ mbly. TIw inor. rO'ot Mnd .10.1, .• nd fly",," •• 1 
.ho Oulet Un .,~ ..,n-i,...:1 ., .n ._mbl). 
0 "" 1'." .... mld 0>0' I", ,.pl.<H ",'ith~u' 'epl.,. 
in, tile o.he • . In",all I"" ,"'''' and liKht~" tho 
Mv~, ",Uti"in. """""" I" 6-9 lbo. ft. to",,,,,. 

c, ",,",,00" a , ........ ra.krt and oil inlel 'ube nil Ih<­
oil Il"mjl. II><-n .ilhl~ll the> If!t:lininR -"", ...... W 
12· 1~ 1 .... fL I-O"IUP. 

1."111 I...."I.M oll r>ump in'e .. ,~;"1t' obo.fI and "",.1><-, 
_mbly i"lu I"" "iI pump I ... WI the oil ""'''~ 
And in"'''''''''iA''' .,..It .......,.,hly on tho- ryhndN 
block. T.-..qu~ lhe ~inin, buillr \0 12-11'> ,t... II. 
s.,.. ftW'" 6A.o.~. 

139_ Make .. "" the "'-""", .. rf~ __ ol .ho block I n<! oil 
pon Are cIMn 

B O. (:'-"1 the bIoclt IUrl~"" and "il pan pok.,1 ourf<>tl' 
""itl, ..... Ie, """ _";."., the ,"'kct un the block. 
s... ftJU"" 6.\.;)4. 

141. '",ull the oil pon f",nl ... al on tho- cylin<kt lronl .. 

11:J, 1"-,,,,",,,,,,,, /Iywhe..llo, crACklr. '-I d", .... or oil .... 
<Ie(o>(;l0 tha, "'0\11<1 ""'h il ""ftt I .... lu" ........ rv'''''. 
Mach ine .he friction ourl,,-"" 01 the JI.y ... t...e1 II il "' 



ENGINE (Engine Repair Pra[edure) 

>lCUrM or w<>m. If it is _y to re","",'e _"" 
than O.04.~ inch of stock Iw", !he orilinal tilicluteo8, 
",pl~"" tile AywJx.e1. 

114 , ]RIlpect the ring gear for "'urn, dupvro, or cra.-kod 
trot h. 11 the _th rue drunallcd. replace the rinll" 
genr. 

145. Pooihon the flywh",,] un the cranbhaft and inotall 
the retaining bo} .... Tighwn ,'''' bol ... to 7~IlS lbo. It. 
to.que. 

146. In.",l1 the cl u .e., pilot buohing. s..., figu ... 6A-55. 
I H. Wilh If><. fl}'Wr-1 i""lalle<! on the cranbhalt. check 

!he lIywl_1 f~c" runout. 
148. Im,tall a dial indirutor.., that the indicator poinl 

bears against the lIyw ..... 1 f~"", s.... ligure 6A-56. 
'TUm the fIy ... h",,1 milking au..., \lUll it ill lull fur­
wani ur ... arwa1'rl II<> thaI cmnkl<ha/! end ptay will 
no1 be indicated a. Oywhee] runout. 

149. 11 the nmout .xcced..o the "",,;mum limit uf .010 
inch, remove the flywl"",] and check for 00"'" !)p. 

lwef>n the Ayw",,",,1 and the fare of U", crankshaft 
mountinll IlanJic. II no huTI'!\ exi, ,, ched< the runout 
01 t~ cr~nbhnft m",unti,,~ OKll~e. Repla"" the lIy • 
... ·h""J "r ""'chi .... the crankl<halt lIy ... """l fa"" i f 
the mounting nange rut1Qut ill eXCftlJOiw. 

100, H""l the defective ring gear " 'itil a blow lOl'Ch on 
tbe ""Kine 3i<ie uf the llear. then knock it utI !hoc 
ff}""h""I, Do Hot hit t he n~''''''''''1 WMH r~movinc 
'M rin~ ~~. r. 

1M . Heat the new rinl Kear evenly until the gear 
exparub "'''>I'Kh to . Iip onto the nywhed Mak~ .= tho gear u. """l<'tl properly 3~in"t the .MuldeL 
Do not Mat nny p<lrti~h ulthe Koar to ... mpeutur~ 
hilhe r t han 5OO ' f . If tbis limit i. u<.",d<d. Ih .. 
,om!>"r ,,'ill J,., romo,'~ 1.-..," th~ rin; go.r t""'b.. 

f i • . U,_SS_(I,,"k Pilot I".~ I". 1"."'lIa'i ... _T~pi,al _ 
I60C40HI 
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TOO l """ 

152. Ott a fiywhe;,1 for a manual-.ruft transmiMion, """ 
Tool 7:i63-A 10 locnte tho clutch dioc. then ins tall 
the p..-u,~ pia", in alir"""'nl with th<: ioo(!Y 
markll p"",iorn>ly ""ribo,d durin~ the 1'.",,,,,,a \ PI'<>­
cOOu .... 

fu. 1 Pump, 011 flit •• , and Tappets 

1.0;.1, V.ing a new g..,ket, ""'tall the fueJ pump. 

l~. CUIt\ Ill" tI""ktot on the oil Illter with nil. then pia"" 
the Hiler in pooitKffi on the a<io.pl<!, fitting. s...., 
fi RU'" 6A~~7. 

f i.< .... .57_ Q;] ,ilt., Ih. I<tIlGtlon-l6OC.5657 ) 

" 
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151>. HAnd II.hten the filler until the paUl "",,\aCI.o 
the .dapter I ..... tho!n ....tvanc. il 'h tun:L 

156. Oip u.. Ia~t /00. in I..,briplate. then ..,.1 the 
remainder of DACh ""I ,~ Ia~t with ~ oil. In· 
.lall thft Upp"te in wi. ori&ina.l Ixm!. 

CylinMr H. "d " .... .",,1 .... 

157. ('~k the C)'1iJ\der I>ead lor crach, and the ~kat 
ourt."" 1M buml Rnd nicb.. 1tepla"" the hetod if it it 
CTIlIdoo. Do> no' pllU>e nr r r lnd .... r~ thon .,tl0 
In<h Irnm tM .yll "d~r .... d I . .... ~ " orlou. R~mnv~ 
.11 bu ... or """,u:hH with an oil . """", 

158. Cheek the 110_ "I the C)'lind<"r he"d pojrel IUr 
r ..... , See (,"' ... 6A068. 

159. R~"""'" all doePOl11a Ir"m W vah .... llb ~ II ...... i.,. 
bruoh or bu~ .. 1-1. '"'" criti",,1 lnIpedion 
puinla and wlo .. _ <If the ",,1_ or.. iltuotraied 
in H,;ure 6A.:;e. 

CHICK .C.O~~ CfN IU 

160. illOJlO(:! the val ..... I""" and the f'dV ul the .-.Jv~ 

'-tl lor pi .... ~ . .......... or othH d.-fec:ta. In 
IpecC the l!em for. ben! rondiLiun and Ihe HId <If 
the lwon for .""""'" or _ . 

161. Check the v.l"" Iw!a.tI fur •• ,110 of burnin,i or@ .... ion . 
.... <JIIl",. and croekln,. n.,{.cta, ouch ... mlno. pila . 

.. 

• n>OVt!II, etc.. 1'1\0,)' boo """"""". Dio<:ard val~ that 
an! .. """,l~ .... ""',.,.:t. 

INGINE (Ingine Repair Procedure) 

162. l nopecl Ihe ,,,,I,,, .priTtl'!. "",1"" Ip.ln. relit;"" .. , 
loeb and ~_ (or doleell. Dilal"d Iny deffC\i,.., 
~~ 

un Chood the VIII, ... fa"" """"'I. See II""" 6A.80. 
VRI"" face runou! obould "'" e~ .0015 indo 
1.002 Wftlf limit ). If the "' ..... 1 exo. ........ poocifico· 
I.iono "'trind '" ... pIaoe the .... 1"" 

1601 . CIoMn lhe valve ,wdo. 1><> ..... wI,h R val"e ruid~ 
cll"'llin, 1001. U.., dooninw ..,1,,,,,1 '" "''''''''" 1_"". 
diT< anti foreign _~.;..l. 

ISS. CMck m., ,,~ I,,~ .tern cl ....... "'-'" of each v~I"" in ita 
'!'IIpoodi"" val"" ",ide uoinll Tooll 65(16.(; anti 
.201·D ( nr 6.'i6-~ ). s... llJUl"c 6J\--6\. To pTO]>erly 
UeO) '0010. inolaJJ Tool ~ on valv~ "em unlil 
Iully .... ted and tillhten knurl...-t "1IICre'r firmly, 
then """"it ~..:t"" 10 drop ..... y II"O)nl ita _t until 
1001 mn\acto th.r Upp'" ..,rI~ of W Yal"" ruidc>. 

"""ilion di.oJ indicalOr with Ile.I lip ",,,\nol the a.n· 
J«, Jlodion of tool oph"'iMl lleClion .t 00' lit the 
Val"" .tem. I n o«ler 10 _""',l<Iin actual val,.. 8tem 
el"" ... """. the 1001 ahouJd b<> m(I'l.'d bock and forth 
on an""";".,,, riKht angle 10 the rocker ohnfl. T ake 
a J'Ndin.I on 'h" ili«1 indiaolO' .. ithool """"",i,.. 
the "",I fl"O)nl the >-alve rulde upper f\lff~. then 
divido. the =dinr by""". the dlv.ion factor of 
!hto I00I_ 

166. If ..... d ....... """ ~ the _"'k<o .... limi ... try 
. ...... ,·01.,.,. ,-"., nomm .... ndo!d intaU ""I"" ._ 
dcanm<r limit. an. .Q008..flO2.'\ il>ChH for • ""'" 
""I"" in _ .taDdard , .. 1ye IUw... The .... rimum 
.11o,..~bl~ """,r limit for ~ .....t va)"" ill .(lOt.(; inch. 
1M rea)nm\Cfldcd ~u...Wlt v.IVfI 0It!m clea ... """ 
limil.o~..., .001!>-.00J5 inch I.row Inch ,,'M' limil ) . 
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167. 11 (h" ""I .... """" '" ~aJ¥e 1[Wd< c(",,",nOI) ".~ 
I ... ""«lr limit. ""'," 11>0, ¥alv~ 1fUid.- 101" the ne><1 
ov~,..; .... vAlve ~I~m. Valv,," wiij, """n>.i"" .1"", 
Illn",.lo!<II "I 0 .003. O.oJ.~ •• n<! O.IJJO inch a"" aVRil · 

.. bl@ lor ooervKr. AI .. IOY' rd .... I'" ~.Iv .... , alte. 
1M .-aln pida .... been reA","-

168. If it I>oroa... ..,.,.,..ry '" MlIIi • ""Jyp l(Uidoo to 
inolalJ .. ",,11 ... with ." oven.ize ."'m .. ohown in 
Ii,...., 61\-02 ... .-min~ kit Ie • ...J1abIe wbid> ....... 
""III! the loIJowina: """""'. and pilot ..,...binationo: 
• O.OO3·inch O.S ....... "- with •• ttondnr"ll diamelO'r 
1>;1ot. a O.Ol[,.inch 0.8. ...... m." with II 0.003·1ncb 
D.S. 1',1<>1.. And .. O.o:JO.inch ... atn(>r wIth .. Q.OI5-inch 
O.S. pilot. 

169. WNon lo;ng from a . tandnr"ll IIlte val,'~ 1.0 an ewer· 
oiz., ,·wve. alway;, u .. the......".ro in eeque""". 

170. Tho ,·.In ",Ia<in~ oper.no ...... lIld hoo d.ely ... 
ol"1iin',..j "'ioh .... uh'" ... 1 ,efo.in, qoera. ien ... 
lha, the Ilni>hed ..... 1" . 1 I"" nh'" la." will .... Ido 
oJ .. u ln ..,al. Tbi. i. j"'pol"lUI ... 'u, ,he nl ve 
olld .... 1 " 'iII h.,·~ • ,ood .... np ..... ion 'ia:h. 6. •. 
Se su"" th." It.. .. Ia • .,. .. Indln, .. he<lo .r<: 1>"'1'" 
~r' Y d~d. 

171 If tho ,,"Ive fae"" rUllOUl i. @.ooe.ivn nM/o, \0 

"'''''''''' pit3 and ''''''''''"' ... fA .... I .... 'al_ It> •• rue 
~. nnlle. Removt! only enou,t. .tock to >:u<""'1. 
the runoul or I<> de, ... u~ the pill! and 11'OCWcs. If 
tho- odie 01 ,I>< val,'. "".d 1. leN th ... lI n indo 
af ..... indjn ~. repl ..... 1M valve .. the vah' ... ·m 
..... 1_ "'" on the ellllin. 

1;2. R ......... ..,.lJ KJ'OOV1'S or IIODte mII,a I...,... the end 
of the val .. ", sten~ u..... <:hamf.,.. ~. ~. Do no. " !",n'"'' more than 0.010 Inch r ........ the s ....... 

17J. Ch<d< u.., "a l"" _t tw>uUt"';!h ~n.ocunt'" P.UI"­
Ru'-"t should nol uoocd .002 inch T 1 R. (.00".l5 
inch .. """ limit ). 
s.,.,. figure 6A 63. 1',,110,,· th. ;nltru<:t""'. tof lhe 
~nu,e " .. n"faciu"" . .. 
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174 M~-"surc th" val," ""'" width. 'IN> width . h....,ld 
not ""~ the . pocificd lim;ts of .070-.080 inch. 
s..... IiRU"' SA.&! 

175. Jkfadnli 0] \1>., ,,,h'e ""at< ""ould ~ c~ly ro· 
nrdi""ted wi\h ",(acin, of the val"" flw" so the 
finished "",,\ will mAtch the ,'a l'-e lace and be cen ­
!crod. Thi< i. important 110 .hat tOO vak" ond ""'" 
",ill Nwe a good compreu;on tigh t fit. Be oure ,h>o.l 
the ," fa~.., r .rindinK 1"'-1. a,.., proP<'<"ly dr.,..,.."j, 

176. (;,ind Ih< , ... Ive oealS to a t~ 45" anRI@. Soo figu,... 
6A-&>. Rt'mOVe only enou gh stock to dean Dp 

pits, 1"'<>' ..... or 10 correct It-.. valv~ """t runout. 
After tbc oro' has oo.n ...,{".,.,d , """,""r~ the om' 
width . See ft~Ule 6A·64. Narrow the .. aI, il ~ 
..... y 10 hfinl[ it within limito. 

177. If the ,.,.I'-e """, width ""~. til<! rrun;mll m lim;., 
re",,,,,e 0"",,;1> .tock from the top oolle and/or 
bottom ed~e of th~ _I t.o ,<'<iuee the width to 
spccifirotionll. S- fill"'" 6A-65. 

178. u ..... :JI)' a ngle IIrindinr who .. l to "'0>(-"" .tock 
from the bottom of tho """'" ( r.;ioo the "",!lI ) and 
"fie " 60' aDllle wheel 10 remo,'~ .toe\: from W 
top of tho ",,\I, ( Iov.'er the """Ill ) . 

179 Afkr ",faring the val" .... il i. !rood prnctioo 10 
lil/htly lap in the val_ ",ith" medium !{mde 1<01>­
pin!r cmnpound to match the llCats_ He su", 10 ",. 
mm" all th., comvound lrom lhe valve and """I 
alter ..... lappi,.. "1>"",liol). 

18U. '1be finished valve ""'" .h""ld contact lhe approxi ­
mate "".filer of .he valve fa",,_ T o determine who ... 
• he "alve .. 81 COntacb th<o f.ce. COllI .be """I wilh 
Pru ... ian hlue. tben .'" tJ", ,"I,e in pia"". ROlate 
u.., veal".., with li~ht press",.,. If tbe blue i. '",ru;. 

lerred to Ih<- celll." 01 the va h ... face , the rontoct 

ENGINE (Eng ine Repair Procedure) 

10 Rl'MO"f ~lOCK 
f RO", lOf O f !.EAI, 

U5f lO' wHfEl 

10 RfMOVf 
Slon fROM 

SOIlU" Of >fAI. 
U>f 1>0' WHffl 

i. "",n.la<1ory_ 1/ the bl"" ;. t ransferred to tI.., lop 
ed!lc of the valve face, lower the "" lve _I. 11 the 
hlue i . transferred lO t)", bullom edlle 01 tho valve 
fa"". ra;'" the valve _t 

1111 . CI_J< each spring lor iq"""'Il<OllI. WliOR " s teel 
iqua.re and a ouriace pla",_ &.. fie"'" SA-&;. Stand 
the sprilLll. wi,h the d <W><l ooil. I"cin,; d",'mwaro 
on the surf"ce plale. Revolve the . prinR .:lowly and 
01.0..,,,,,, th~ <"""" bellO...,,, the lop roil of Ih" .prinl 
and the oq"",.,. If .he .pri,,~ i. out of >quare more 
than 1/ 16 inch. ",pi""" i ,. 

182_ Check the 'P,inK lor proper p,.,,.,ure . &.. fig"", 

..OT MORf 
Itl ... .. III()" 

O U T Of 



ENGINE (Engine Repa ir Procedure) 

SA-37. W.,.I< v.l ..... oprinp ... """ poor "",ine per-
I""""no:;!; theref"",. if the " ........ ,.., of . ny APrina 
approo.chH the ... "'" limit. r<!pla"" II ... ol>l"'nl. The 
.",il lil otwuld ~"'"rt. p ......... ,.., of 47 .7().56.25 pounds 
' "",at limit 40 POUlld..) wl",n mmprnued In l.r.Il6 
;n('/'l<'o, _nd 112-122 pounds (wen, I"nit 101 !><>UncIA) 
,.1",,, ... """","""" tn 1.222 inc ...... 

IKI. Alter the cylindr.< hMd hao been thoroughly ' !'COII' 
d itioned. berin the 1lU<."Tl"Ib1y 1""""'<1."",. 

A ... mbly 01 Cyu"e.. H.ad ...... mbly 

(s"" ·· Imoo-.nhly of Cyl~r Head ~mbly~ fur 
rusa-mt>ly ~"'" o;!o,tai.la. ) 

II. LubriCIIlt! tho! ""I ..... l"iM and ""I"" I tt.".. ... jlb 
enrine oil. Apply luhripJ.a~ ... the tip of the 
v.I ..... _ 

b. Install,..cI"t ",,1.~ in the nl ..... I"ide from .... hich 
it ...... n~ 0' to wh",-h il wu fitte<!. s.... 
611""" 6A-66. Install a new .tem _I un l.ht 
,·al,·e. 

c. Itl.iltall thn VII, ... 8fIrini a&Ilembly over the v.lv~. 
11<> .u , •• bo valve .prin~ [. ;n ... Ue<! On ,I.e 
.-.1 ...... hot the . I .... d "",I •• '" ••• in.! ,he 
oyllndu hed. 1-..11 lhe spri .. , retai"or ...w ...... 

d. Cum)Jtell ~ ..,..in& and u.u.U the ...,"',,,.,. 
loci<&. Relet 10 fi~ 6A·19. 

o. M......." tho! _tbItd .... i£bt of the vat..... 
opt .... from l.ht oturface aI ~ cylinder heed 
_ln~ pad ... the! undentide of the aprin. .... 
~.t with divido-rs. Se. tiau", 6A--69. 

I. et-. the djy~ alaino! a too:2Ie. If the....,..,..· 
bIt!d ho-j.ht io R ..... t.r than 1-39/ 64 lncbM. in· 
lUlU the '-'Y 0.0,1O-i""" thick "_ (0) 

6-2. 

&---0'1 

Y"'IY ! 
5P I ING 

I I YAlYf 

ho!_ the cylinder ,"-d opt!", PlOd . nd 1M 

""In """in. to hrinl the -.nbled ""iPlt to 
the recomm""d"d dUtto.,..;.", of 1-9116 to 1-39/6( 

,,, . ...... ' _Cto.cklft' V.I •• lfo"~' ......... ~I .. 
H ... ~6OC-.I ... , 

" 
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inc:hoo. Do *'01 Inll.1I 'J'*«'" un l_ n_,,.. 
Ne ..... u !o't "'_ .tw. .... . »a«' .... U.., .. , mo. " 
iliad . ............... e ............... , of .~.. " '111 
.... 1lI. i ...... ~..,..,......; ... 1M v.ln . prinp an<! 
.'· ... ' .... ;n' 'M r .... .Juoh Iob<s ,,-JUdo ... 10'01 ,,, . .. 
10 .,dll,l break .... and .. ·0 .... ..... rJuol, IoboH. 

INGIHI AUlMILY (CONTINUID) 

1M. Apply .:ylinder ho!ad la_ .... ~t ... le, to both .1<k!fI of 
• new lallke!. Uee the bruah fumillhtod to oprue! 
,he _I~, n.hlly .nd ~""nly OVO< the enli", ~Ak~1 
ourl. c... Po6lLion tho Pike! over u... ,;uide ,Iud. 
OD the cy linder blocl<. 

1!S5. Lift the cylinder !wad 0,",,' the lUi"'" and .Iide 
it down ", ... fuUy. s.,,..,., ir .. U.llinll \be cylindto< 
haod boIli. _ I the 1h"",<10 01 u.. rnd bo.ill lot 
lhe ,i(hl . I&! 01 the cylinde< head with • _II 
oomuunl '" .... "". nooilIIanl _leo-. 1",,"'11, bol do ~ 
tilhl<'ft, two boJlI •• oppooile <'nd& of the head 10 
hold IN '-<I .nd pJIkel in .-,ilion. 

186. Rc!rnovf! tIwt llUidI!o., then inm.ll the lflnIlinin, bolli. 
187. TIM! cyli...w. wd bnllli,h_inl proced-= lo PM' 

'"."...:1 in tI""" procre>o<i"" .lepo. F oIk>w lhe 
-.qu,,,,,,,, II>own in fill''''' GA·70. TI,hto:n In. boJlot 
10 &5 II • . It. 1tIfQ ..... th<>n t ilh"," thc hoIt.o to 65 
1'- It. torque. FInally. !;lIhlen the bolt. to 7~ 1110. 
ft . torque. 

v .. h·. Pu. h R ..... 

Iss. Cl....:k th" ~l)W ,,/ u... ""oh rocl>< I"" nicb. '''''''''''. 
"""ru- or Wl'C>'. 

1119. ~ ""'" rode can ~ visually cho>ckod r<or .lnUlhl. 
.- " 'hil<! lMy .'" i ... ",nod in tho enIino by rotal· 
"" them wllh the ""hoe cJo..:i. Tlwy .1,., can be 
_«I with " d;"1 indi<ato<. s... IIIIW" 6A·71. II 
tho ........... t UCII!eIb u.. .....nmum limil at an)' 
pOin"" d'-rd the rOO. Do not one ... pC ,. " "i.clllen 
~"d> ....... 

100. Lubricate both endo of the push rod. .. ith rn.i~ 
"it iRilall tho! 1>1>"" rndo in !.h.oir proper oequ.eno;,. 
pOIIil lonln, the \uIo.,.. end of u.., mil " in the tappel . ,,"'~ 

19L C~n 811 films of lhe val"e rocker an" llhafl ..... m· 
bly thuruu.ldy . Make 8Ule lho.l ~Il oil po._.,-", 
• ..., open. 

HI',/" Cb.ck the! elm"""'" bo.t"i~n eadt m<:~ ~rm and 
the ..... It IIy <:I>«kinr tlr 1.0 . 01 u... rucker ann 
bon! and the 0 .0 . 0( the wll. If tho d".",~ boo· 
n.-. any ~, a nn..nd tho! ..... f, uCftds 0.006 
indo, repl.o'-"! lhe w it .ndlor tho, rocker Rnn. Tn· 
&pod the ohIoI, lind 1"OXb, ......, roo- nicks. ocratct-. 
........,., or oculi .. 0.-.... up minor ....ru..:.. dcfeo:u 
wilt. a horIe. 

193. l""'Pt"CI 1M porl a' the ... 1"" <'»Ii ul the m<:kO!'< ft ...... 
for. JlU."'ed ",diu •. If the ])<UI ill ,...,.,....:1.. ,..,pllooe 

" 

f:NGINE (Engine Repair Proc:.duro ) 

10~OUING OF ... n CYlINO U H'''' O lOllS. 
IN IH ' UO~' ~[QUU"Ct 10 U nOGU551VIlY 
INCI''''SE!> IN IHIH 5J!~S' 

h ' 51H 'N(;1N' COIO·IO.OU! 10 55 IU," 
,.~ $I" !NG'N E COIO_IO.OU! to 1>5 In" 
J.d SII' ! NGIN! COID_TO.OUf 10 15 nHT 

the rocIc~. Mm. Do DO' ouempt to "\Ie ,h i. ou,/ace 
loy , r lndin,. 

\ \11 , l.ubr;mle n il ptr14 wilh en,in" oil. Apply !ubri· 
plate'o the ""d of Ih. v~lve rtI<:""r n",.... 

.. .... mltly .. f V .. I"e R ... ke. SII .. h Aloemllly 

( F .... "ioa_mb!y pJ"'OC<'duro d<>",Ua _ "Oi...-mbly 
of VIII,'. Rodter Arm SIvo II A-..bly." ) 

• . If u.. pl1lll1 ...,..., "",""'.,.) ltum tho! """" nI llor 
..... '1. u"" ... blw>' 1<101 or Ia'1C diameler pin 
punch and iDolall • pl ... , <:up eide ""I, in each 
end nI the _fl. 

b. In5I.all tlr oprin& """"""". llal ,"..wwr. and pin 
nn """ end or the IhaII. 

e. 1.,. •• U IOe " •• "" ""' .... , amu. IUppnrta. ~nd 
8Prinlll in u.. order ohown In ftrure 6A·15. B< 
IU,"" .he oil ""leo In the . haft a re f .. ln.!: "':n.n • 



ENGINE (Engine Repair Procedure) 

ward. Complete the assembly by installing the 
remaining spring washer, flat washer, and pin. 

ENGINE ASSEMBLY (CONTINUED) 

195. Apply lubriplate to the valve tips. Position the 
valve rocker arm shaft assembly on the head. 

196. Tighten all the valve rocker arm shaft retaining 
bolts to 30-35 lbs. ft. torque. 

197. Perform a preliminary (cold) valve lash adjust­
ment. Refer to figure 6A-1O. The final valve lash 
adjustment is made with the engine installed in 
the car. 

198. Rotate the crankshaft until number 1 piston is on 
T.D.C. (after the compression stroke). Position 
the distributor in the cylinder block with the rotor 
at the number 1 firing position. Make sure the 
oil pump intermediate shaft and distributor shaft 
is properly engaged. It may be necessary to turn 
the crankshaft slightly after the distributor drive 
gear is partially engaged, to properly seat the dis­
tributor on the camshaft drive gear. Rotate the dis­
tributor body clockwise until the breaker points are 
just starting to open. Install the distributor clamp 
and tighten the retaining screw snug tight. 

199. 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. 

200. 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. 

201. 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. 

202. 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. 

2. Install lifting hook. 

3. Carefully lower the engine into the engine com­
partment. 

4. 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. 

5. On a car with Comet Drive, start the converter pilot 
into the crankshaft. 

6. On a car with a manual-shift transmission, start the 
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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. 

7. Remove the engine lifting hook. Torque the cylinder 
head mounting bolts to 75 lbs. ft. Install the flywheel 
or converter housing upper retaining bolts. 

8. Remove the jack from the transmission. Raise the 
car. 

9. Remove the guide pin and install the flywheel or 
converter housing lower retaining bolts. 

10. On a car with Comet Drive, attach the converter to 
the flywheel and tighten the retaining nuts to 23-28 
lbs. ft. torque. 

11. Install the flywheel or converter housing dust cover. 

12. Install the engine left and right mount to the body 
bracket. Install the support to the underbody retain­
ing nuts and lockwashers. Tighten the nuts to 11-15 
lbs. ft. torque. Install the sediment bowl on the fuel 
pump. 

13. 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. 

14. 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. 

15. Position the carburetor gasket on the spacer. Install 
the carburetor. Connect the accelerator rod. 

16. Position the carburetor fuel inlet line, the distributor 
vacuum and the intake manifold vacuum lines on 
the engine. Connect the fuel inlet line at the fuel 
filter and at the carburetor. Connect the distributor 
vacuum line at the distributor and at the carburetor. 
Connect the intake manifold vacuum line at the 
intake manifold and the fuel pump. Install the auto­
matic choke heat inlet tube. 

17. Install the crankcase vapor emission system com­
ponent parts, if the vehicle is so equipped. 

18. 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. 

19. Install the fan and pulley, and the drive belt. Adjust 
the drive belt tension to Ih inch deflection midway 
between the pulleys. Install the radiator. Connect 
the radiator upper and lower hoses. Connect the 
automatic transmission inlet and outlet oil transfer 
lines to the radiator, if the vehicle is so equipped. 
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Fig. 6A-72-Valve Rocker Arm Cover Gasket Installation 
(60C-5656) 

Fill and bleed the cooling system. Fill the crankcase 
with the proper grade and quantity of engine oil. 

20. Install and adjust the hood. Operate the engine 
at fast idle and check all gaskets and hose connec­
tions for leaks. Check for proper lubrication at the 
rocker arms. 

21. Perform the final valve lash adjustment. Refer to 
section 6A-H On the Car Adjustments." 

22. Adjust the initial timing and check the advance 
timing. Make the necessary carburetor adjustments. 
If the vehicle is equipped with an automatic trans­
mission, refer to "Section 7 A" and adjust the trans-

~ 
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Fig. 6A-73-Engine Front Support-(60C-5611} 

mission linkage according to the recommended pro­
cedures. Install the air cleaner. 

23. Cement a new gasket to the valve push rod cover. 
See figure 6A-72. Install the cover. Install the oil 
level dip stick. 

~ ..... _---REINFORCEMENT 

Tt? ..... ·---WASHER 

~. BOLT 

STD. TRANSMISSION ® ..... ---WASHER 
9. NUT 

Fig. 6A-74-Rear Engine Support Assembly-(61CM-5611} 
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REPAIR PROCEDURES - ENGINE INSTALLED 

Engine Front Support 

The engine front support is shown in figure 6A-73. The 
procedures given apply to either a right or left instal­
lation. The front supports are located on each side of 
the crankcase. 

REMOVAL 

1. Remove the engine support to underbody retaining 
nuts. The nuts must be removed from both supports 
so that the engine can be raised. 

2. Raise the engine slightly with a jack and a wood 
block placed under the oil pan. 

3. Remove the engine support to engine retaining bolts 
and remove the support. 

INSTALLATION 

1. Place the engine support into position and install 
the support to engine retaining bolts. Tighten the 
bolts to 23-28 lbs. ft. torque. 

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 lbs. ft. torque. 

Engine Rear Support Assembly 

The respective engine rear support assembly for stand­
ard or automatic transmission equipped vehicles are 
shown in figure 6A-74. 

Engine Rear Support Bracket Replacement 

1. Raise the vehicle and drain the fluid from the trans­
mission. To drain a standard transmission, remove 
the drain plug. To drain an automatic transmission, 
start at either rear corner of the transmission oil pan 
and alternately remove the bolts so that the pan can 
tilt downward at one corner. If the transmission fluid 
is to be reused, drain it into a clean container. Filter 
the fluid through a fine mesh screen before pouring it 
back into the transmission. 

2. After the fluid has drained, install the standard 
transmission drain plug and torque it to 20-28 lbs. ft. 
Torque the transmission oil pan mounting bolts to 
10-13 lbs. ft. if the vehicle is automatic transmission 
equipped. 

3. Position a transmission jack under the transmission 
to relieve the weight on the support member. 

4. Remove the 3 bolts attaching the bracket to the 
transmission extension housing. 

5. Remove the mounting nuts securing the bracket to 
the insulators. 

6. Raise the transmission slightly and remove the 
bracket. 

7. Check the insulators to make certain they are seated 
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properly on the support member. Install the new 
bracket on the extension housing. Torque the re­
taining bolts to 23-28 lbs. ft. for the automatic trans­
mission, or 37-42 lbs. ft. for the standard transmission. 

8. Lower the transmission and make certain the bracket 
is seated correctly on the insulators. Install the two 
nuts that secure the insulator to the bracket; then 
torque them to 23-29 lbs. ft. 

9. Lower the car, then fill the transmission to the 
required level with fluid. 

Rear Support Insulator Replacement 

1. Raise the vehicle. Remove the upper and lower in­
sulator mounting nuts and washers. 

2. Position a transmission jack under the transmission, 
then raise the transmission to allow clearance for 
removal of the insulators. 

3. Install new insulators and secure them to the bracket. 
Make certain they are properly seated, then torque 
the mounting nuts to 23-29 lbs. ft. 

4. Lower the transmission onto the support member. 
With one hand, move the extension from side to side 
to assure the insulators are seated properly on the 
support member. Install the insulator support to in­
sulator mounting nuts and washers. Torque the 
nuts to 23-29 lbs. ft. 

5. Remove the transmission jack, then lower the vehicle. 

Rear Support Member Replacement 

1. Raise the vehicle. Remove the lower insulator to 
support mounting nuts and washers. 

2. Position a transmission jack under the transmission 
and raise it until the insulator studs clear the support. 

3. Disconnect the parking brake linkage from the equal­
izer bracket. Remove the equalizer bracket. 

4. Remove the reinforcements, bolts, and washers secur­
ing the support to the underbody. 

5. Position the new support on the underbody. Install 
the reinforcements, washers, and mounting bolts. 
After tightening the mounting bolts, bend over a tab 
of the respective washers. 

6. Lower the transmission onto the support member. 
With one hand, move the extension housing from 
side to side to assure the insulators are seated prop­
erly. Install the insulator support to insulator mount­
ing nuts and washers. Torque the nuts to 23-29 lbs. ft. 

7. Install the equalizer bracket on the support. Install 
the parking brake linkage. Refer to "Parking Brake 
Linkage" in "Section 2-Brake System" for proper 
procedures. 

8. Remove the transmission jack and lower the vehicle. 

Exhaust Manifold 

REMOVAL 

1. Remove the air cleaner. Disconnect the heat inlet 
tube from the automatic choke and remove it from 
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the rm.. ... ' manifold. I)iKonnocI the mulllo>. ml~t 
pipe 1l0III the e1ho. .. , ..... nilold. 

Z. Bend \he em.utt manifold ,~Wninl bolt Ioo:k talJoo 
beclr. .....:I remove the ...,<ainina; bolts.. Remove the 
~Wlt ..... nil<>lo1. 

INSTAlVoTIOH 

1. ScnoT'f" The old ""hI _!erial from the Ibnl" <II 
the nt ~m.., inlet pipe and fmm the p~hlIust mIIni lold 
inlet pipe I'IIInll:<'. P bI"" R !WI" .,hllus' ",.nil"ld 10 
mllme. Inlet pipe g.ek(>! 0"," the s'udo 01 tho uhll.uat 
manif"lli. 

2. P lace 1M UM<u1 m:uU1old into pooition on 1M 
muJr... IRlM pi"" and "lI"i ... , . ..... ~.ylin<IH '-d. In_ 
IUlIl the exha .... ' p>ani/oLd 10 "Ylinde. t-d ",uoillin.( 
bolu and lab .. -ashen. TOf"<IU<' Ibe ~ bolt. 
10 13-18 11>0.. II. l..nd: !he hoi", by ","ndin, one ... 11 
<II u.., .. - ~"' .......... .,.. • Ita, WI u.., holt. 

3. 1 ....... 11 the mu&.r inl ... pi"" 10 ..u...WI' ..... nllold 
1ucI. ............. d nullo. truotaU !he hml inJ.,t tuboo in 
tho nhoUlI m,,,,i,.,1d "ItW<"; then. ~ It 10 the 
. ,,""""Ii<: d • ..a.:~ . I"" ... n tho- .1, d ... "" •. 

Cylind • • H ... d 

Cylil.u.r h ... d r~l",ir """rali""", and dice"" ouch U 
.aJv~ and valv~ .... ~t ",focinl. "Ylinde, I>eod Il/llneIIe 
check.!; ~I.c . , .re oo,'e,t'd ill Elll;"" Aloiembly (Enl"'" 
H~moved lrum Vehlcle ), under "Cylinder H rod" In tllil 
-.-lion of lho "",nWlt. 

1. o...in the cm!in •• y~m. Re...,..., I .... 8i, (~net. 

Reruov" u... ."W<n><tic d."u hml inlel Iub<. Dill­
COlIJ>fICt !be ban ... y <Db!<: a . the <ylindcr ~. 

2. ~ the u...m." inkl pipe at Ibe ~J<M_ 
manifold. ¥Ull Ibe muftlt:. in'<:I pi~ <bwn. RemoV<! 
the ~ok1lC. 

l . ~ lbe a"""I.",,,, .. rod ", . ... ~ing spri ..... 1)11. 
connect tho .,.,.,~ """Iml ",ble and the a""",lerllw, 
rud &1 Ih. "",lou",w.. 

4, OioJCort:>tct \he (IIeI inlet line . and tho di""ibuto' 
VKC'UUm liM a. <a.burelor, m"""nnect the intake 
manif,,]d Vd.:tlW" [i"" Dt the inL~ke ''''mirold. Tr tM 
Y~hjde II <'quiPl>«f will. &n erni",iuo ~uction ",.. 
tern, diomn1\H"t lhe cr&nkCll!oe "",Iilalion tube and 
y~u", Ii .... ' lhe filii ... on "'" """"'",lor ~r. 

5. T">ioooorIned lhe car""""''''' -= ..... loCo , oolld liM " 
the ~. 0 ........ ""'" ,he tadia"" .. ~ _ .....:I 
the """I." t.o.e at II ... wale. ou,Jr. ~I_. T>iIooonnfd 
u.. rad iator .......... _ a nd u.. '-I.e< ..... a, tho 
..... Iet pump.. 

6 . O~ tJwo <li",";OOl"" ,""""urn line ,,' Ih. dill­
trloolOo". D~ tho <:IImu""",, f",,1 inlet line 
at tho Iud /lIte. ,"d lho, vacuum Ii ..... ~t the 1",,1 
pump. Remove 'be va""",,, line" " . an a.....",hly . .. 

ENGINE (Engine Repair Procedure) 

1 ~ w carburetor. 'pO""'. MId • .....,ts.. Tliacon­
....:t the ~ plul ".;"'" '" !be ..,..k "'up. 

Ro ~. the >-..lye rocker arm """". 

9. &ck <>If Ibe v:aln lv.h ""ill.,ln. ~ to """"'''' 
tho load from the t'OCI<.,.- anno.. ......... tho ""I, ... 
1'(ICic~. arm oMfl ",<ainina; bolu 4 nd ..,"'."... I"" 
""["" rock~, 1nn llhalt _mbly. s... firnre 6A_7S. 
R~"-,,, the ~al,.." pulIb rod. in """""flO" ~ /lg"", 
6'\'·76. 

10, H~"",,"e ""'" cylinder 11md oolt IMm Meh fnd of 
lhe> he"d at "pposi", com~'" .. 'w i, .. IKII IhI! cylinder 
"""rl ,u;de "uds. See lI(ure 6A·17. R~mov. III. ,e­
"",minl <ylinder hRad oolU.nd ... move lbe cylinder 
head. 0., nol P') bel"-..,,, the r,-Under hood ond 
bl""k .. ,he I nk'" . ",Ia_ Ina,. be<:<.",e d.m_r"d. 

II. Bend Ibe ~ locking *"'~ th.!n .... move the u­
Must n..ru/old Hlo .. n'ina boll .. "nd the "",nifnld. 

INSTaIl.TION 

I . Clcoom the ..... ,,;fold. cyli ........ heeod. arid ~Iiltder bIodt 
1f"SI<e .... rf ........ CJco&n the muller ~t pil>O IIanv_ 
" tIwl <y1i.w,. """d ' ...... Ift»<W'ed lor II caMel chn ..... 
cbeck ll", &1lrloI of Ihr. <yllntIer '-<l .rId bloc.k. 
lief .. to II~", 6A--{.8, 

2. Apply cylinder head ~n.ket _I~, '" oolh ';d .. tlf 
~ new _noko,. II .... he brush I~rnillhc>d to Ip",nd ,he 
ocaler liBhlly and evenly over til<- ""Tt"" JMk~I 

""t."", i'u!ition the> pokct ""~, the rui(\\' .Iudo on 
lhe <y[indo. hlock, 

3. Inslall the ""hallSl maniIold on Ihr. ~lindeT 1-.1 
and lonj"" the mou"tin~ MI~ 10 13-1811:0<1. It. llend 
the IocIrin .... be; of lhe ... aohe ... Inltall a ...,. p.b. 
ron tM uhaUM mul8eo- inlet P;P<'. Uft II,. l')llindrr 
heeod _ the rW<leo and .. lie» it dnwn ~u1Iy, 

....hiJ,e auidinll the ezh8ust tt>lnlJ"k) lit",," in", the 
"",1IIPr in!.-t pi"". 

4. (".<IA' the tI" ..... d. of the """ botll ror the ..;,hl aili 
01 the! <yllnd., head .. ith a ....... 11 a mounl of ""'..". 
Ie!!.stanl ~r. l rutall. but du ..... 1i~1I."". two 
bnlt ••• op"""iw ....... ul the head tel bold II .... hoad 
"rid p.k., in pooilion. Rffl>m.-e IIIe JIll""'. then 
lnl\8.11 lhe ...,m:tinin~ bolli. 
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S, TIl<- ryl!nder I",,,d bolt ti~ht"nin, I''''''''<lure is 1><>1". 
In,.,....,..J h' t hroe Proi"~6ih'~ .I~PII. Fol low the 
8<!<'!u~"u, shown in fiiurc 6A 78. Tililten tho, boll>! 
to M 11>0. fl. Iorq"". thFn tlKhltn tho bolts to G.~ 

I .... It lOr<'Iue . • ·inaUy. tip""" II ... boltll to i.~ 11>0. II. 

"""~ 6. LulNicoo,~ ... ch f'TMI 01 \he poM/> <OCb "';th cnBine oil. 
I .... lall the pu.h rod. in tht-i. MiSI .... l 1>0."". position· 
In, , .... luwe. end of the rvch inw "'" to W N MCIIe .... 
AvvlJr lubn" ... .., to tI ... ~ah"e It<"m t!~ . nd to th" 
I"<ICk .... a"" p"d .. 

7. Potit;on II", lialve roc!.." "m1 """II a ..... mbly on Iho 
~d. B. ~ure the Qi! ho!e. in lh~ Iluoft Uf fA.I" , 
do .. ·" .... rd. 

8.. T """"p ~II 1M- val"" rock .... ,'" ""'It OUVi><'<t '~"'i.r,. 
ill, bult. to :JO..."l.~ 11>0. II. I'erionn " prlOliminary 
( cold ) , ... 1,." laoh adju>unen' . R.e/<-r It> ft.ru_ 6.11·9 
• nd M ·JO. 

9. Jnuoll .......... ~. inlet pi"" "",n. .. "", .. and ",lllin· i.,. tluho. POO.ion ......... . 00"'1<.0. ' I)ru;er be""""" two 
""'" ",,1<.-10. '''Sl.>tll !he poketll nnd "l"'eer RO . unit 
on t .... intake manifold. J""",JI the ""rbu",lor. 

10, (;on"",-1 li><o ""rli9 to. "])1"" h<>ee and tho hcntcr "'*' 
nt the wa\i', outlel elbow. Cnn1'H'C'l the radiator I""",. 
hair and II>< hen .. " hole al II", ... ,.1 ... pump. Con· 
"",1 1hI! carbu ... tor Ofll\OI!r ""tlet Ii .... U !he car· 
bu"1lOf fl"""". 

1/1~ .10 • 6 lOll CUI O!:"~:::i.'~": '''''''-, INO AND SIal fa. S 

1010U' N G Of All CnIN O! . " '''' 0 'OilS. 
IN I "E ... ,OVE n O UE"CI 1 0 H P.OGIHSIVH T 
' N ( IIA $IO ' N I "H! Sli PS. 

I " $I EP ENG IN! COLO 10.Q U! TO H [lU I 
2" " Sli P ! " G ' ''E CO l O· I O IQU! 10 ~~ 115.0 1 
),. SI ! ' £"GIN! COID. IO I QU ! TO 7 ~ IIHI 

f1to . ..... 1I-C.II..d .. _ .. ~ TI.hI_ .... kq_ 
j6OC.l . 70 f 

11 I'wtion tho dio,ribulor vacuum Ii~ \he <='bureto. 
fu~1 in!"t Ii ..... 3.Jld 1M lnljO,k~ mttnifoLd v~cuu", Ii"" 
on II", ~nKj"". ConlW'ct thoo Iud inlet fu", and tho 
di5tributor 'a~"U um liM at the ('art.un,tor . Conn..ct 
thl! 1"1<0~ manifold vacuwn JiM 0' the intake monl 
I"ld. I .. ",n tho! .u\()m:otic d><>k(! "-t til"". II lho 
vchld" i. ",,-.ipp<d wi. h " " eno in;'" I'HM<Iltoa '1'"' 
..... . <ODMfl tloe ' ·""u m lin a nd ...... 'i'. lion _ 
«,U Hf'", ... th,. " • • b .. te'o. _ . 

I"L COflD<'CI!he ....".trn.l<lt rod mtracTinc oprin(. Coo· 
nect 1M a roo"""'\or rud .1 lho! ",rhu ret.or. 

13. Connect tho d i.lribueor 'acuum Ii .... 81 the d i.lTih,, · 
tor. eon"""" (I", ",rlJu"'lM fuel Inlet line at the lu~1 
ft l",. ~nd the iniaL: mQnifuld ,·. <"U um Ii .... ~1 the fuel 
pump. Connect I .... windahieJd .. ipcr 'SCUurn lirM! ot 
II>< fuel pump. 

14. Connoo<t 1M _rk plUi " ', ...... Ik our. ''''''.,..;~ on> 
lo.~ . 11 , ... ..... 1 do,,·" inl~ ,""'i • ...artl.. 

" 



6·36 

TO O l ".~., 

l.~, "' ill and bleed the coolin~ sy.I(!,,,, Start U,., en~ille 
an<! opera~ it until nonnal opcratinR t"mpcroturc 
i. ",ad~. Adju.st th<- enRin~ itlk sl'<'ed and Ihe idle 
Iud mi . lur<'. Check II ... ,'~I.~ Ja:.h wilh the e n gine 
iril inR aM .ri),,,,t the I""h il nc<:cssary, u,inR ,!<,p_ 
Iyp" trauge . lIeier to fiRUr<' 6A_1O 

16, Coat one .o.idc 01 tho val.," ""'~e' ~'m co.e, i" ...... et 
with nil "'.,i.tam ... l~,. lay the cemented oi<k 01 
II", i""ket in v lace in the OOV~'. In.tall the "".er, 
""'king ""1'(' tho ' I)'" tI8..kel ..... 1. evenly all around 
the head . 

Crank-haft Pull. y 

~ IMOVA l 

1. u..-u Ih g."",rawr mnuntin~ holt..< .ntl ti>e adj,,<I . 
inK arm bolts ond ""ny'e (! .. driv~ belt. 

Z. Remove thr tTankshal1 pulley ""Ioini"g wI! ,,,KI 
wa>lh.,... Slide tho pull<-y "If ,n.- er.d 01 the- c'.n~­

shofe 

' ''\TALLATION 

,. Lill" uv the vuHey k~yw.y wil11 .he ~ry on lhe 
~,ankshaft and . Iitle ,)", pulley un !he t'nmkshalt. 

2 . 1""",11 .hP "'".t..., and ,etain in!! bolt. To"'lU<O tl.,. 
,,,winir..: wI! 10 4.'}.5.~ II-.., ft. lnst..H and adjust !he 
drh'c bdl. 

Cy linder fro ... Co .. e r and Timing (h"in 

~lMOVA L 

1. Dnoin the <""ling .y.to.m ~nd the crankca..." Dj~_ 

connect the ",d;"Io, UPIl"" 00.., at ,he ooo)""t outlet 
~)bo,,· and the radiator lowe' I""", at the wat", pump .. 

ENGINE (Engine Repair Procedure) 

Di..,.,.""",1 the tnln8mi""ion oil inle t and outlet jineo 
lrom the rnd~,to" if thc v"hid~ is II(} f'quippOO. 

? Rem,,"e (he ",di~lor. l\elDO'"e !he t1,ivr bel., fan 
and vulley, and the crankshaft pulley. 

J . Hemove (he <'ylinder fron' co.,,, and 8n~ket ( the 
crank""", """tilation n,t." b",cket is ret~i1l<'d by 0,"", 
cylinder Iront ""' .. " boh , . HerrKJ"e !he cnmkohatt 
fronl oil slinger. "tank the encino until the timinl 
ma,k> are aligned as mown in fi~u," 6A_7!i. fu"..".'. 
the CIlm>hoft ",l1'ockct ,..,lnining bolt find W3S) ... ,. 
Sl irl<' bot h .p...-...kel.< 'ntl timing cl",in lo" ... ~,d Hntl 
rerrKJ'e them .... an a....,,,,bly. 

1. Rerr"N~ U,e oil pan and relHteti I-"',t... Hefe, t<> "Oil 
Pan Removal"" in this """tKIn 

'.ONT Oll SU,I IIPLACI",I'" 

,. Drive out the "ltI ",,~I with a pin punch, Cl .... n OUt 
(! .... ,""""" in the ""ver. 

2. Cool a ,..,.... ..... 1 with g, ...... and ifi>lall (he :oeaJ. 
Sec 1i1[UI"C GA 80. Dri"" the acal in untij it ;. fully 
.... ,...-1 in the ~ .... f"ho><'k I .... !!e.1 "ft~, i""t...It .... _ 
lion to lo, lIU,e !he 'vriu~ i. VWll"'rly """ilioned 
in the ..,aL 

'NSTAli ATlO" 

L P.-..ition lhe <procht. anti t i min~ eMin "" (I.e uun­
'hall alld cnlllk sh.'l.fl . Be 8ure (m, timin~ marks on 
the .procket. and chain are pos.itionod as shown in 
Ii~u", GA·;!!, In<L,n the ~.'rmMft .pmckN ""Jl"<''''W 
and ....... 01,..,. !",!<oll th~ cnUlk.h.a/t front oil .Jm~ ... 

2. Apply ..,ole, t<> Ihe cylinde' front cove r gas1<et and 
"""ition tt... g~"kel on tho; cylinder front rover. In, 
'!.all lhe cove, on the cylinder block. Install the 
mountin, holl.<, but d" not ti~hten tlwm . Alig" !he 
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cover ""al to Ie., cnLuhhafL with Tool 6O.'\9.E all 

Mown in nrure 6A·8L TighICn Ihe lOOWlting 0011. 
to 6-9 It.. IL to""", . i The crnn.k<=e ventilation tube 
brocket i. "'Ia;n"'} loy "ne cylinderlront cowr hoh l. 

3 Install the cnmk.ru.h damper. I,..t<l1I the oil Il'In 
.nd rel~tod I><'rl • . H"Ie, 10 "Oil Pan l""lan~li(}n" in 
Ihi. 8ection. 

4, h"l<tll the fan, pull~y. and d,iv~ bell. AdjWlI the 
~"""tator 10 obtnin the ."""ified belt deftj,ctjon. 

~, lru;\alllh~ ,adialo,. O:m"",,! Ihe ,~dia!or uppe' and 
I"""" r...e.. 

6, Ell and blood the cooling 'y,,,,m. Fill tboo crank· 
"""" with the proP<" qlJanlily and Krad~ of ~nKine 
oil Conned the transmi .. ion oil coole, inlet and 
outlet Ii"" •• if the vehicle ill "" <quipped. 

7. Starl ~ enKin< and ~h",* t;'" illnilion timinl. Adjillll 
thr. iPIition timing if """""""'y, Operal<! thr. enKi"" 
"t f.", idle and d",,'k all hooc OOJIJl(!C!ion. and 
~aakels for l""k>. 

Camshaft 

llMOVAL 

1. Drain the moline oyo\cm and Il", cr~"k,-""". lIemove 
Ihe air deaner. DiMx>nr.ect the battery cable at tboo 
cylindt-r hood. 

2 Disconncd the ... diato, ho.eo at the coolant outlet 
elbow and the w~l<"r I'U,up. Diocuru"-"'t the Lrlilwnil!. 
.ion oil inlel and outlel linM 31 the ,adiator. if tho 
,..,hicle i. 80 ,-,<!uivped. Remo,'o the radi.<o!or. Remow 
the grille. 

.1 n;"""nnedtl><- a"""leralor rod "'tmetinr sprin g, Dis­
rom"",t !he a"""lcraUl' mel at !he ""rbur~to" 

4, D~nn«-1 tbe fuel inlet lin~ Md the di>tribu!o, 
V~ClJum line at the m,burdor_ Do.ron1\f'Ct tM intA k~ 
",anifold ,a~'Uum line at th~ inl>lke ",.nifold. II !he 
,ehide ill equipped with an emi""ion reduction .ys_ 
tern. disalnncct Lhe cnuok"""" ventilation tuho! and 
vacuum line at the littinr on the carbure!or spa""" 

5 Thoronn""t u,.. Nlrbure!or Sj"ccr outlet Ii ... a t the 
carburetor spa"",. DiJoconn<>ct the """'ter t-ooo. al LI><­
water pump. 

6, Uiscunn<"<.1 the mum"r inlet pil'<' aL Lhoo tlha.ust mani· 
fold . Pull tho mum .... inlet pipe down. Remo>@ .he 
~nsLot. 

7, Di5conncct the <l.i.I,ibuLor "a~'Uum Ii"" at the diB­
Itibulor. UiBconn<ct the cnrburetor {""I inld Ii"" at 
the fUf!1 filu.r and the int3ke manilold vacuum Ii"" 
at tho fu~1 pump. R"ID.",e the th..,.. Ii"". a. an 
""""mbly. Dioconnect thr. wirKbhield wiP<'r V~~'UWD 
line .. t th~ fuel pump. 

S. Disronn",,1 the ' p"'k plug wi_ ~t the . park plu,o 
nnd tho <:oil high tenalo" l""d al thr. roil. Remove 
the rlil;tributor ""p 3nd .park plUI wi,es aa an """""'­
bly. DiBwnnect the primary wire at the roil and "'_ 
move il lrom the rel<oillil\~ dip on th@cylindorhMrl . 

9. Diloc-onnect thr. cnli"" lemP<'nlt"", ""ndin~ unit wi", 

6-37 

at (!'" "",oWn, unit. Di!lCOnnect the ftnibk l!>elli"" 
~t the luel tank Ii"" and I'lul the line. Remov~ thr. 
di.olributor and the fuel I'WllI', 

10. R~mo,'@ the valve rocke, ''''''.". 

11. R..ck off lhe ,,,Iv,, lash adjWltin, """CWO to ,..,"""'" 
the load lrom thr. rock~I' "rmA. Loo",.,n the valve 
rocker ann IIhnlt ,..,tainin, buh. and remcr.-e the 
vol"", rock.,r ann !!haft a-.mbly. Refer 10 firure 
6A·75. Remove tho Vlllv~ puoh mel. in ""'I""""" . 
n~ler to fiJUre 6A-76. 

12. Remove 0"" cylinder lle<Od boll from ""ch ~nd "f u... 
head at opposite rornen and install the cylinde r 
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head guide studs, as indicated in figure 6A-77. Re­
move the remaining cylinder head bolts and remove 
the cylinder head. Do not pry between the cylinder 
head and block as the gasket surfaces may become 
damaged. 

13. Use a magnet and remove the tappets. See figure 
6A-82. Keep the tappets in the order removed so they 
can be reinstalled in their original bores if inspec­
tion reveals a satisfactory condition. 

14. Remove the drive belt, fan and pulley, and the 
crankshaft pulley. 

15. Remove the oil level dip stick. Remove the oil pan. 
Refer to "Oil Pan Removal," in this section. Remove 
the oil pump and pick-up tube assembly. 

16. Remove the cylinder front cover. 

17. Push the camshaft toward the rear of the engine. 
Install a dial indicator so that the indicator point 
is on the camshaft sprocket capscrew. See figure 
6A-83. Zero the dial indicator. Position a large 
screwdriver between the camshaft sprocket and the 
block. Pull the camshaft forward and release it. 
Compare the dial indicator reading with specifica­
tions. If the end play is excessive, replace the thrust 
plate. 

18. 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. Refer to figure 6A-49. 

19. Remove the timing chain and sprockets. 

20. 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. 

2. Install the spacer and thrust plate and torque the 
retaining screws to 12-15 lbs. ft. 

3. 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. 

4. To align the cover seal with the crankshaft, use 
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Tool 6059-E to install the cover on the block (the 
crankcase ventilation tube bracket is retained by 
one cylinder front cover bolt). Torque the retaining 
bolts to 6-9 lbs. ft. Install the crankshaft pulley. 

5. 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. 

6. Install the fan and fan pulley, and drive belt. Adjust 
the belt tension. Install the radiator and the grille. 

7. Dip the tappet foot in lubriplate, then coat the re­
mainder of each valve tappet with engine oil. Install 
the tappets in their original bores. 

8. 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. 

9. Using a new gasket, install the fuel pump and 
connect the flexible fuel line. 

10. Crank the engine to position the number one piston 
on T.D.C. of the compression stroke. Position the 
distributor in the cylinder block with the rotor at the 
number one firing position. Make sure the oil pump 
intermediate shaft and distributor shaft is properly 
engaged. It may be necessary to turn the crankshaft 
slightly after the distributor gear is partially engaged, 
to properly seat the distributor on the camshaft drive 
gear. Rotate the distributor body clockwise until 
the breaker points are just starting to open. Seat the 
distributor and tighten the retaining screw snug tight. 

11. Connect the engine temperature sending unit wire. 
Connect the coil primary wire. Install the distributor 
cap, and connect the spark plugs and the coil high 
tension wire. 

12. Position the distributor vacuum line, the carburetor 
fuel inlet line, and the intake manifold vacuum line 
on the engine. Connect the lines. Connect the wind­
shield wiper vacuum line at the fuel pump. If the 
vehicle is equipped with an emission reduction sys­
tem, connect the crankcase ventilation tube and 
vacuum line at the fitting on the carburetor spacer. 

13. 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 
transmission oil inlet and outlet lines, if the vehicle 
is so equipped. 

14. Connect the accelerator rod retracting spring. Con­
nect the accelerator rod at the carburetor. 

15. Fill and bleed the cooling system. Fill the crankcase. 

16. Start the engine and check and adjust the ignition 
timing. Operate the engine until normal operating 
temperature is reached. Adjust the engine idle speed 
and the idle fuel mixture. Check the valve clearance 
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wilh I~ ~.ir.e Idlu.. and adjUIII u,., ,,~ if 
.--r), Ullin, a .~.ypo pUg<\. RefeT I() .or.. 
Iimi .... ry V.I .... el ........ """ Adj ... l .... nC· un<J..t On 
~ Ca. Adluttmenla in this ooctio<L 

17. On. car w,th Coonel om ..... ad just U'" iratlltniMion 
linkllp. 

Ill. COlli one Ioide of u,., v"h.., roct.or arm ""'~ psiu:1 
... ith uil '-"';o ... nl _I~r. l ,sy tl>e ""mtfltM aide of 
the 8"ask~1 in 1>1.0"" in . .... cover . 1""l.on I .... MVa' 
""'kina ... ,.., thAI '00 p.oI<el .... 1& ev~nly an ./"Woo 
'M hMd. l""l.on 1M a l. d eaner. 

lapp.' lII.pl .... ...... ' 

1. &'nl<Wft!hot ~"lI"""r t-d ~nd ,..,Laled "".\.0 follow­
In, lilt' pt"OCt'dute un<J.., ··Cl'linde.- H ... d Rftnov.I·· 
in thia ..won. 

2. Olinr' n""net . .... """"" and install onn ",_I a' a 
limo. IttcfM 10 ft,u,.., 6A-82. Appl), lubriplaJ.e 10 
each UppN IOOC .nd """, the I"flDIlindH 01 lhe 
IaPl* with "",ine oil bel"", inatalbtion. 

3. Afte. the tappela a,.., .... talled. "",""I tho cylinde. 
t....d .nd .... I.oled po.rt:o followinl; the p"""""''''''' 
und<-t "(;),Ilndo. H....:! I nO\.ll.ILat;.,n" in thio ..,.,.ion. 

Cam.h ,d. lII a at .... Ing lor. Ph.g hplo,.man, 

1. On ~ co., with. ,nanUll·ah ih trans.w...wn. oIid.o th~ 
Irarwnlllllion 10 ~r and remo,"" 100 c!utd> pr_ .... 
"I.ole and d"", I<>lInwin, "'" I"'>C<'<IU,"" in ~Ion '.R. 

2. On. cat with Comet Dri ...... ,..,,,,,,,,e tho IlanamlIItion 
and -.verte. Inllnwinllhot pmoedu ,.., in s..:don 7·A. 

3. ~ lhe ft)'W,,",1 ~ bolla and """""" the 
1Iy",'-1. 

4. Orin ~ Y,-Ind"o hc>l. in the <>unohaft .-.. beAt..., 
bon! plUl outd """ Tool 7600-E I<> """""~ Ihot ph.~. 
s..o II", .... 6.-\ ·28 u""". "Ena"'" rn-mbl)'~ in 
!hi. 1IeCtlon. 

5. CJeo.n oul the plu, bore """""' lhoruu,hly. 

S. Coool tho! &",n til • n.,.,.. pl~. wi t.h 9o"ltter _lltant 
oe.>Jer and inatall il w;lh II", n..n~~ lacina ""I. Hdu 
I<> 1I(I;U'" 6A~~1 un<ler "En, ;"" AMembI)'" in th,. 
_lion. 

7. ,,,,,,,n the ft)"l/heel. 

8. On a car wilh. mnnual..Jo.lfll"""'.ru...iun. ""'\aU the 
dutclt ro--o'" plate and di!oc. and inlllall the I",,,. 
mlotiun 'oIlowin. "'" "'""""""u .... in &dian 7·B. 

9. On. ca' willi c-I o.i~> install the IranS'nj,.don 
and -.,·erter 1.,11nwUtf; u.., procedu,.., in s...tion 7·A. 

CClnuI!ah S .... I .. g Raplac. on ... t 

It 9o~1l "" __ ry to "'''''''''' the ~ I""" the ca. 
to ",pIfooo (fInllbo.fI burinp. The heRrin,. ""' av"HabLe 
p..,.finiahed I<> oiJ.e nnd ""IUire no reornin~ 10. OIAnd,o,Y"d 

.... 
and O.OI5·inch undc-niJ:e jooumal dll.mete ... 1'1>0. bearm.;. 
.,., not ;n""""'"-n~ . 

I . 1I~ the en&ioo &om the (fir. Ren.ove u. CIUD' 
ahall. RI!mm. ... the .-.. bear..., bon! plu • . Rdcr 10 
1I(Unl 6.-\-28 u:xJ,.,r ""E n,i"" Diltaswmbly" in thio 

-~ 
2. Re..- the camahatl bearinp. !w. 1I .... ,., 6"·29 . 

.1. I'ooi,;.", the be.uina al the bean", bore and p ..... 

il in p L."". X ... I ...... h.ft beor ln, mlM« bo p.........J 
In •. I ..... l;!f ;neh bol .... 1M I ... AI I..,., 01 lbe bu.· 
In ~ lwIu. 1', ... 11>0 .... moin lnl boa,ln,. In ..,lIIdontiy 
10 .Ii,n the oil . upply holet. 

4. elMn the atmohart rear l-rin, bam plu, roau 
th<.>ro~l!hIl'. molall " .",... plu~ .. iIIu.eln.ttd in 
lirme 6A.Jl under '" E"""" "-nobl)'" in th.io 
MClinn. 

$. l ",taIl tho aunshafl"'" ...... Ied JIll" 

6. ""tall U ... ""I"'" in the ""t. 

M .. I .. " .... i"lll o .. d law ... I ..... Mal .. 
....... i .. g S."I R. plac ..... nt 

1. O",in tho cno.nk"""". Rf!mn ..... the on 1e>oel dip.tick. 
Remove the oil pom and ...... c..:! p..t.. s.... '"0;1 l'IIn 
R~MO\'aJ" in th.iII ocrlion. 

PiA(! !'V.STIGAGE RAt 
WIOTH O f JOUR ..... ' 

' '' . ...... '-I ..... lli., ..... -...1,.. ,." ....... 
[)!g'" 1., .. 11.4-161 """'t,t) 

'" 
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2 . RftrIov<! ehe oil pump inLot tube ~ """ the 
oil pump. R~f~. ,n "Oil Pump R=>ovJol~ in thil _ .. 

3 . Jlepl_ ......... 1. I .. , .. inl .... im~. lea"inr .... 
alh<. Ioc .. i~. HaI~I,. ' ... en .... Rtomuve tt... ,."..,..,e-
tive rr'I/I,ln bea,;n, "'1' to "itid> a ""'" """-riB. bo 10 
be , ... ",,]Itd. 

~. l..crt the "PIX" booTing =>oval tool (Tool 6331 ) 
in 1M nil hn~ in t/wo <:r»nk.oh:ofL 

5. HOU>te tho <.,.I1l\bh<II, in.be dir<rlion of £flgi"" rota_ 
tion r" In,.,... clop """'ring OUI 01 ,"" bl""k. 

G. The beArin, ;"..,,11 n,.., ,..k,,(i,~ lit, Ov n,,1 m. ". 
lop "" .. Inr <Op" or .. ........ i ... >him. ' 4 oblain 1M 
P"P''' bu.l.., <I .... noe. 

SeW'iive lit bc<>rinp are .",.lablo for ___ ;.", in 
.",ndA"" 01_ ""Iy. Standard b<arinp "'" divided 
inC" t"" .w.. o.nd .... idontificd by 8 doub 01 red 
or blue ptolnl. R~f~, W S .. ,ti"n liE /.,.. thr. avaibbl .. 
• 10.,.. R.e<I ..... k" buri .... in<r"'~ u.. ."' ••• n<e : 
"I ... ma.,," loc .. i"P ~ ... __ 'M ...... T ........ 

WM" ....,.J .. lnl ".nd .. d kori np ,,'i.k ne .. .., ..... 
inn, it i. ~oood p • ..,i.,. t. lint try t. oI ... in 1M 
p...,.er d ••• on ... ,,'hh ", ... bl ......... Inr h.h'"". 

1. Cs...n II", cn.nbhltl\ joumo.l. 

8 . To iluotAli , .... UPP"!'" ""'in be3..inl[. pb"" the ,,!.>in 
end <>f Ihil bctorill~ u"~r 1M IObaf, on u.., lockin ~ IIIn~ 

~id~ of tilt! blOC'll. Ul illl Tool 6a.~1 in the oil hol~ in 
II", ~"",bNof'. ro'~'" ttw. monk.hl'lll in the DP"""it. 
dlrtrtitm <II ""line rol.1olion unt il the. _,in~ _1$ 
it..,l!. ltemuve the 1001. 

9. lnotallthe low-r!, ~rin. i~rt in the .... p. 

iO. SuPP'><l Itw. CI1Ink ..... 1t .., its "",i".,1 will ""I """. 
pre. U .. PWIl.a.., and pnwide an d'd"""" """,d. 
int:. Pt.it;"" a jac,k .., il ",ill tw..r "",inot \he 
""m_i,hl lOdjoinu.. the bMrinl which .. tw.in. 

""""'. 
11 1'100 ...... piece o f "Lastipge on the bearilll{ ... rr.., .. 

the full ",idth " f tIw! bM,u.. cap and ~bwl % irod> 
ulT ""nle,. So.: R.u,., GA-84. 

l~. inol.oll IM"I> And 10«1"" the bolts to 6&-75 lbo. ft. 
I)" nUl lurn ,h •• rank,h." ,.-hile ,ho 1'1 .. 11,." 1. 
i ll pia ••. M"n b .... lnl <ap' on, numbered 1 Ih,u 4 
,t • .,lnl . 1 Ih. fronl of 110.0 " .Iine. l ho • • r ... '. nn Ih. 
'.p .hou ld be p/>lnlOHl loward til<, bon\ 01 lho online. 

n II""""", 1M mp. lhell Will tIw! I'IMH",,,, .... Ic. 
ct..>cIt lbe .. ldth of tIw- PIA.li",~. Wllf'n dwdilll 
II.., width of \he PlMtipp. chKk at tIw! ... i ..... 1 ""inl 
in _. 10 IN Ihe minimum ~""' .......... ChtrlI 4 1 lhe 
""..........,.. point in .,....,.. 10 •• 1 the """Jrimum dd,· 
"""'". The dilf~ ........... 1 ........ the IW<) .-..din •• io in 
11M: 1;01>"'. 

14. If the dd......,. io l<-.- Ih .. " Ihe opeciflood limil. of 
. 0005-.0025 tnm. Iry lwo ,.".j bea.ilt¥ hal,., "" • 
combh ... tlnn 01 ..,.j and hi"" ~ upon the 
onn<lH;c.n. If lhe .\JIndnnl ~,inp do not b,in¥ the 
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c~ within 1"'" ~ limit&. ~ieh the 
CTIlnkwf, jouI'ML then itlltttil u.-.dtnl ... _rinp. 

If •. Aflo>, II>< Iw-Arin~ No. t-n fitted. 'Wly a H,hl c ..... 1 
01 ~nli"" oil to Ih" )vIu-,,,,1 .nd bMrin.,. I~ It'IIIl;OU 
tk bctorilti/ <>OjJ. 'l'orq= Ill<' .... n bol1t 10 65·75 Ib.. ft. 

16. R<oPAAt the procedure fot Ih. "mllinin. '-rlnp 
t1",1 ''''IU;''' ... pu."""",nt. 

17. " Ih .. """ rnain '-rinr i. ""I'1o.t:<'II. "'PIa .... the 
~ oil.,.1 in tJ,., """ "",;n '-rin. nor>. ~ upper 
&11 _I iJo ,ho blod, ~.nnot Itc ",,,I .. " .. Ith tho 
uanbhaft ;" ... Iied. T. u,l_ lho ..... -er ........ U .... 1; 

0.. .. ,.., thai the .."., journal oil ..,.1 ~ ill 
elMn. h .. ta.U • ...,.. ...... , juurnal ",I _I In tl>< retl1' 

....in _rinK ""p. s.,., ftp.., 6A-&5. AI"'. inAlall.o. 
lion. cuI thr onds of It,...to II ...... It16IAll tho. MO' 
"",in _ring ""I). 

IA. ",1M: lhruol bearinl ""V ' No_ ~ ..... In _';111) """' 
~ ... .movro. i""tan it "" 'olio ... " 

!n.,~n 1M thrusl b<-.dri". caV .. ith II><> 1>011$ ""UI 
tilht. Pry II>< crank..n"f\ forward alAlnSI II", thrwtl 
.urfa .... 01 II>< upper h.lf 01 1M _,Inr. Hefe' 10 
n,u,," 6A,1!I UI1M. '-EnJine A ... mbLy" in Ihilt 
""",ion. Huld 1M cnonkohaft forward .nd ~ tJwo 
thrust _rin, ""p to tho- _ ' . Thi. will aU,n the 
Ihm., OUrla0r8 of both ,,"Iv,," of thtt '-rin •. Reta.in 
tho: f...-rd ~ ... 00\ the cnltk$l",ft. Ti.h' .... tJwo 
tlOp Iw>tU 10 "1>triIic:alioruc 

111 C...." the oil pick-up tu,,", ~nd _ Il~ ... to "Oil 
!-'ump I ... ",n",;o,," unde. ~OO Pan and Oil Pu"'I>~ 
in tlU, -.-lion .... the ....... ual. InMAlL Ihe oil pump 
and pick_up tub. . 

20. I'ooi,;'-" ,"" oil po.n .... 1<.,t.. on the cyll.-.dt, block. 
P<-i,ion II", oil I"ln , ..... , _I on the cyli,totk, Imnt 



I:NGINI: (I:ngine Repoir Pro<edure) 

rover. &.., fiKU'" "A-53 under "EIllIm., A>sembly" 
in this oection. Posilioo the oil pan ,"""C ",al on lhe 
"",,,r main bea,ing cal'. l",,[all lhe oil pan ami ,~Ialo;d 
para as explained und<:r "Oil Pnn Installation" in 
this ~tion . Ins,~n ,he oil ie"el rlip .Iick. 

21. Fill ,h., Cfflnk"" ... Start Ihe engine and check lOT oil 
l'~''''' Run U-... ~n~in~ a' /",,1 irll~ and chock for 
oil leau 

Connectin g Rod _ . a , ing Re placeme nt 

L Vrain lhe crank"" ... Hemov~ lhe oil I~vel dip slick_ 
Ikmovc the oil P'ln and ",bted p''''''. Ikler to "Oil 
Pan Removal"' in Ihi. _lion. 

2. Ikmove the oil pump inlet tub. ~mbly and the 
oil pump. Soo "Oil PuUlp Re,noval" in thi. "",,'ion_ 

3. IWV1)i, ... th~ Cl"!l.nk.haft until til<> """"""t;,·c connect· 
ing rod to [,., fitted ;" al lhe bollo", 01 ita stroke. 
Remove the bcarinK cap from the conn"cling rod. 
f'u.h thp cronnPrling rod upward with .. wood hamrner 
handle. U.., , ... ., to p"'H n' d.m.~e . o Ibe .. an k.h.tl 
jou.n~J. R""""" tho upper !><-arinl u...ort 

1. To r,l the ."",,,-,,,l ing rod beadngs. reler tn "Engine 
A_mbly" and perform . te[>5 96 Ihrough 106. 

• ~. j""lall lhe cap and lilhten the ""UIe<;lin~ rod nuls 
10 19 24 lbo. It. tol'q"" 

6. ll-to"",1 lhe prooedure fur lhe ",rnaininK conneclillll' 
rod. that "-'<lU;'" new bearinp 

7 After u,., C<>nn<'Ctin~ rod a.,.-,mbli ... loa"" boeen in· 
,tailed. ch<-ck the ~idn doom""" bel",..,n Ihe oon­
n,-""ing rod. on each cranksho.lt journn!. Ikf", to 

fi~~ ... RA·4R. Thp ,id~ d ....... """ .r.ould he within 
lj,nil801 .1)}\ -.(Hl inch 1.014 inch wcar limit l . 

R P~rlorm .t~P" HI. :10 AOO ~1 Ullder "Main ]J.e"ring 
R~pIA"" ...... "I" in thi. """Ii<m. 

Pi" on . .... d C .. n n ecting Ro d . 

I ! MOVA, 

I. Dra;n the oooling system and the ~,.,.nk"" ... 

2. Ilel~< 10 '"Cylinder H""d tlo'mQvKl"" and ~move the 
cylinder t-rl and ",laled p"rt.. 

J. He"",,-e th<- oil ]:.l.!l ami ",lated part... R""",,-e the 
oil 1'''"'1' pick-up lube and !lItO oil pump. See '"Oil 
Par'" and "Oil Pump Ren;o~al" in th;" !i<'Ction. 

~ . "l'wn Ihe crankshaft unti! the p;"lon to he re· 
moved i. at tho> bo11"'" of its travel and place " 
doth on lhe p;'ton lu-A~d to collecl the cullin!f8, fU,­
move any rid~c and/or deposits lrom Ih. up""r end 
of the cyli n<le, oorM. Hemove lhe cylir.dcr ridge 
,",'ilh a ,id~e ."Iler. Follow Ill<> inS'MJelion. lu,niohed 
by the tool manul"Clu .... '. Never eut into the rin~ 
.. ani oreo in ~x<"'. of 1/ 32 in~h "''''''' """'ovin¥ 
,id,,,,,-

<~. Rcmow the conn...din, rod ""p. 
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6. Push tbe oonnectin,K rod and p;"ton assembly oul 
the top of tOO cylinde r ",ilh th. Ioaool~ end o f a 
bammor. A,-oid da"",g~ to tho crnnkpi" or the cyl. 
inder wall when ",,,,,,,-ing the pi ..... " and rod. 

7. Remove the bearinK if15M"'" from Ih" cu.on<ctinl rod 
and ",,,,. Ikfer to "'Di"""",mbly mnd A"",,",bly 01 
Enl ;""" for di...-mbly and a...,mbly procedure 
01 lhe p iston and COnnectilll rod. 

8. 'To fil , ....... V;'tOIlll. rin!!". or pin .. .... Ier to ··I:lna;m., 
A""",mbly"" in this """lion. 

INSTAllATION 

1. Cl""" 11,.. oil Pllml> pieJo,.up lube """"'n. Qnd the oil 
pan and block lIa.t.cl . urlares. 

2. Oil II", piston ,in~ .. p;'\rn ... a nd cylinder wall with 
lighl ~ngi"" oil. 

3. fie OUR lu in.till th e pulon. In t he .. ", •• yli nd .... 
from ,.-h ieb they w.'" ",m""ed, or t. ,.-hieh thoy 
"'~.~ fiU_d . Th. <o~ n .... i"l rod an d bea.i~~ CO"" ... 
num~red fr om I to , ~~Innin~ . , t he fronl of the 
.nli,,~. Tb~ Rum"" .. on ,he CQn nectinl r od .nd 
benin~ top muot be on t he •• me .ide .,..)..,,, In_ 
..oiled in the cylin du hnr • . If a <anh.,.-tln, rOO i • 
ovor I''''',,,,''''''! fro m Qn~ blork or <ylindu to an · 
o,her. no", ~ari"l' ,ho uld be filled ond lho; con. 
n <dinl rod s1t .. uld b.o nu .... J.. •• d 10 """""pond witb 
, he n e w ,ylinder n"m~r. 

4. ,\ I .... y. In.,.n the piston ",;.b t bo no •• b In lbe pi,Io " 
bud t.,nr--d the f .... n. of . 100 on~ l n~. " ok •• uro tbe 
,in~ rop> ore p ... ~rly opa""d a r ou nd tbe dffU",I • •. 
0"'" of tbo pi."m. In.",11 a piston ,in, comp"'""'" 
on tJo<, pi, ton and pullh tho pis~on in with a ) ... "u,,.,, 
h""dle wilil it ;,. .JiKhtly b.1ow IhP--io!>.QI II>< cylin. -der. ~ figure 6A_86. s., OUre I" ~uid~ the con"""l;n~ 
m<l. U:> ~"oirl d9n ... ~ing tho ~rankshnlt journals. 

5. Choc.k the deo"""",, 01 ... ob b.srin.lt; followin~ lhe 
p,.,.,..-t"", ""der "Connectin~ Rod Beann, Repl...",. 
ment." deocrihod in this "''''ion. 

6. Afle, the bea.in~ have: 00cn filted. &pply a lilM 
",at of enline oil 10 the iau"",l. """ !><-arinp. 

'" 
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7. Turn the crankshaft throw to the bottom of its stroke, 
then push the piston all the way down until the 
connecting rod bearing seats on the crankshaft 
journal. Install the connecting rod cap, then tighten 
the nuts to 19-24 lbs. ft. torque. 

8. After the piston and connecting rod assemblies have 
been installed, check the side clearance between the 
connecting rods on each crankshaft journal as shown 
in figure 6A-48 under "Engine Assembly" in this 
section of the manual. The side clearance should be 
.004-.011 inch (.014 inch wear limit). 

9. Install the oil pump and the oil pump pick-up tube. 
Install the oil pan and related parts. See "Oil Pump 
Installation" and "Oil Pan Installation" in this 
section. 

10. Refer to "Cylinder Head Installation," in this sec­
tion, and install the cylinder head and related parts. 

11. Fill and bleed the cooling system. Fill the crankcase. 

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 and disassemble it. 
Refer to: "Engine Removal; Engine Disassembly (Engine 
Removed From Vehicle); Engine Assembly; and Engine 
Installation (Less Transmission)" in this section. 

Flywheel 

REMOVAL 

1. On a manual-shift transmission, disconnect the trans­
mission from the engine and slide it to the rear and 
remove the clutch pressure plate and disc following 
the procedure in Section 7 -B. 

2. On a car with Comet Drive, remove the transmission 
and converter, explained in Section 7-A. 

3. Remove the flywheel retaining bolts and remove the 
flywheel. 

INSTALLATION 

1. 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. 

2. On a manual-shift transmission, install the clutch 
pressure plate and disc and install the transmission 
following the procedure in Section 7-B. 

3. On a car with Comet Drive, install the converter 
and transmission following the procedure in Section 
7-A. 

Oil Filter Replacement 

1. Place a drip pan under the filter. Unscrew the filter 
from the adapter fitting. 
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2. Coat the gasket on the filter with oil, then place the 
filter in position on the adapter fitting. Hand tighten 
the filter until the gasket contacts the adapter face, 
then advance it liz turn. 

3. Operate the engine at fast idle, and check for oil 
leaks. If oil leaks are evident, perform the necessary 
repairs to correct the leakage. Check the oil level 
and fill the crankcase if necessary. 

Oil Pan and Oil Pump 

OIL PAN REMOVAL 

1. Drain the crankcase. Remove the oil level dip stick. 

2. Remove the engine right and left front mount to 
support bracket retaining nuts and washers. 

3. Raise the front of the engine with a jack and a wood 
block placed under the oil pan. 

4. Position 2-inch wood blocks between each engine 
front support and the support bracket and lower the 
engine on the blocks. 

5. Remove the stabilizer bar to underbody retaining 
nuts and pull the stabilizer bar downward. 

6. Remove the oil pan retaining bolts and crank the 
engine as required to obtain clearance and remove 
the oil pan. 

OIL PUMP REMOVAL 

1. Remove the oil pump pick-up tube and screen 
assembly. 

2. Remove the oil pump retaining bolts and remove the 
oil pump and gasket. 

3. To disassemble the oil pump, refer to "Disassembly 
of Oil Pump Assembly" under Engine Disassembly 
in this section. 

OIL PUMP INSTALLATION 

1. Install a new oil pump mounting gasket on the oil 
pump. Insert the intermediate shaft and washer 
assembly into the oil pump. Install the oil pump on 
the cylinder block. Make certain the intermediate 
shaft is properly engaged. Torque the retaining bolts 
to 12-15 lbs. ft. Refer to figure 6A-53. 

2. Position a new gasket and the oil inlet tube on the 
oil pump. Torque the retaining bolts to 12-15 lbs. ft. 
Refer to figure 6A-53. 

OIL PAN INSTALLATION 

1. Clean the gasket surfaces of the block and oil pan. 
The oil pan has a two piece gasket. Coat the block 
surface and the oil pan gasket surface with sealer. 
Position the oil pan gaskets on the cylinder block. 
Refer to figure 6A-54 under "Engine Assembly" in 
this section. 

2. Position the oil pan front seal on the cylinder front 
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cover. Be sure the tabs on the seal are on top of the 
oil pan gasket. 

3. Position the oil pan rear seal on the rear main bear­
ing cap. Be sure the tabs are positioned on top of 
the oil pan gasket. 

4. Hold the oil pan in place against the block and install 
a bolt, finger tight, on each side of the oil pan. Install 
the remaining bolts. Tighten the bolts from the 
center outward in each direction to 7-9 lbs. ft. torque. 

5. Position the stabilizer bar to the underbody and 
install the retaining nuts. 

6. Raise the front of the engine with a jack and a wood 
block placed under the oil pan. 

7. Remove the wood blocks placed between the engine 
front support and the brackets. Lower the engine. 

8. Install the engine right and left front support to 
underbody bracket retaining nuts. 

9. Fill the crankcase to the required level with the 
proper grade and type of lubricant. Install the oil 
level dipstick. Operate the engine and check for 
oil leaks. 

Emission Reduction System 

Symptoms of a malfunctioning regulator valve assem­
bly and/or restricted ventilation or vacuum passages in 
the tubes or fittings are: a loping or rough engine idle 
caused by the resultant rich mixture, and subsequent 
excessive fuel consumption. 

The emission reduction system crankcase ventilation 
regulator valve assembly is serviced only as a unit. Com­
ponent parts must not be interchanged from one valve 
assembly to another. 

The design load of the regulator valve spring is cali­
brated during manufacturing to provide maximum engine 
performance. The spring stress or calibration must not be 
changed at any time. 

To maintain the proper regulator valve assembly instal­
lation angle, care must be exercised to prevent bending 
of the ventilation and vacuum tubes during service oper­
ations. 
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REMOVAL 

1. Refer to figure 6A-7. Loosen the clamps securing the 
crankcase ventilation tube hoses to the adapter and 
regulator valve. 

2. Remove the adapter assembly from the cylinder 
block. Disconnect the hose from the regulator valve. 
Remove the hoses from the ventilation tube, and the 
adapter. 

3. Disconnect the fuel pump vacuum tube from the 300 

"T" fitting. Unscrew the regulator valve assembly 
from the fitting. Remove the fitting from the car­
buretor spacer. 

CLEANING AND INSPECTION 

1. Refer to figure 6A-7. Disassemble the regulator valve 
assembly. Clean the regulator valve assembly, "T" 
fitting, and tubes in solvent to remove all foreign 
material; then, allow the components to dry with an 
air hose. Clean the hoses. 

2. Inspect the adapter, vacuum tube, ventilation tube, 
hoses, and the carburetor spacer for a cracked, 
broken or restricted condition. Check the vacuum 
tube "jam" nut for stripped threads or a damaged 
seat. 

3. Inspect the "T" fitting for stripped threads, damaged 
vacuum tube mating seat, or restricted passages. 

4. Inspect the regulator valve for; restricted passages, 
stripped threads, poor machining, or a damaged 
valve and valve seats. 

5. Replace all worn or damaged parts. If any of the 
regulator valve components are found to be faulty, 
replace the regulator valve assembly as a unit. 

INSTALLATION 

1. Refer to figure 6A -7. Reverse the removal procedure 
to install the emission reduction system components. 

2. Start the engine. If rough engine idle or loping is 
encountered that cannot be attributed to fuel system 
malfunction, replace the regulator valve assembly. 



61-COOLING SYSTEM REPAIR PROCEDURE 

GENERAL DESCRIPTION 

The engine is equipped with a thermostatic-cartridge 
type thermostat, mounted in the cylinder head at the 
coolant outlet elbow mounting surface. 

The standard production thermostat operating tem­

peratures are from 173°-183°F, for use with water or 
permanent-type antifreeze. A thermostat with operating 
temperatures of 157°-162°F is available for use with 
non-permanent-type antifreeze and water. 

A single water pump assembly is used. The pump is 

equipped with a sealed bearing integral with the water 

pump shaft. The bearing requires no lubrication. The 
hole in the water pump housing is a bleed hole to allow 
water that may leak past the seal to be thrown out by 
the slinger. This is not a lubrication hole. 

The fan and water pump pulley is bolted to the water 
pump hub. A single belt drives the water pump and 
generator. 

A down flow - tube and fin type radiator is used in 
all vehicle models. 

The radiator required for use in vehicles equipped with 
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an automatic transmission and the 170 cubic inch dis­
placement engine, incorporates a transmission oil cooler 

unit in the lower radiator tank. The transmission oil 

cooler inlet and outlet lines are connected to fittings in 

the lower tank. 
Extra cooling radiators are used on all vehicles equip­

ped with an air conditioner. They are also available as 

an optional item to satisfy extra cooling, climatic and 

driving requirements. 
The radiators are provided with a drain cock, located 

in the lower right side of radiator lower tank. 

PERIODIC MAINTENANCE 

Correct coolant level is essential for maximum CIrcu­

lation and adequate cooling. In addition, for the cooling 

system to perform its function, it must receive proper 

care. This includes periodic flushing of the entire system, 

keeping the front portion of the radiator fins clean, and 
periodic inspection of the cooling system for leakage. 

Use care when removing the radiator cap, to avoid 

injury from escaping steam or hot water. 
To maintain maximum cooling system efficiency, it 

is recommended that the following service items be 

periodically performed at the intervals indicated: 

SUP ORT 

RADIATOR 

10,000 Miles 

Check tension of drive belts for proper deflection. 
Adjust to specification if necessary. 

Seasonal Service 

1. Inspect all hoses and replace them if they are dam­
aged. 

2. Clean the cooling system by flushing it Spring and 

Fall; then, add rust inhibitor in the Spring. All anti­
freeze sold by reputable manufacturers contains an 
anti-rust additive. Therefore, the addition of rust 
inhibitor, when antifreeze is used, will not be neces­
sary. The following procedures are recommended: 

a. Run the engine until coolant is warm; then, shut 

the engine off. 

b. Open the radiator drain cock to drain coolant. The 
drain cock is located at the right rear of the 
bottom radiator tank. The cylinder block has one 

drain cock and is located at the right rear of the 

block, ahead of the starter. 

c. Close the drain cock, refill with hot water, and 

run the engine for five minutes; then, drain the 
system again. 

~
UPPfR HOSE OUT~ET ElBOW .. T/HERMOSTAT 

(~~- /// \~~ 
I ;,"V 
I - ," WATER PUMP 
I v'WA TER PUMP HUB 

lOWER HOSE 

WA TER PUMP AND 
GENERATOR BELT 

Fig. 6B-1-Radiator and Related Parts-(60C-6001) 
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d. U.., a rust inhibitor after the ooolinH oy.te", ha. 
~ dAAne<!, during ""n_h-",,"in~ montru ,,'hen 
no nntif~ i. uocd, to prevent additional 001"­

.ooion or ru.L Rust inhibitor d""" nut ...,mo,-. 
'u" n", d; .... h·. , ..... Ii I. a P""-Oll';ve only ... d 

"0' a .1~. IlO' . 

e. If ocate 01" nlSt ill too g""'" ro. thi. p~~ 

""" H .uilable coolinl system el""""r acrordin~ 
to manu facturer'. iru>t.ructions. 

f. In _e,~ """"" where deaning oolvent. will nol 
proP<'.ly clean 'M oy.tern 10. efficienl ope .... lion, 

it wi!! be ne"''''M'Y 10 ",", tJw, 1'''''''''''''' ftW!hinH 
"",thod. A pulllllling or reveRC<! direction of 
Hushing water will ]"""",n ..,.ji~nt lIlO'" quickly 
thlon a ""'ady flow in the no. "",1 d i"""tion of 
coolant !l""". 

COO LI NG SYSTEM REPAIR S 

~EMOVAL 

I. Tmiin thn coolinl! oy.tem. OJ,,,,,.,,,,,,,,[ II.. upper and 
lowe, hos<"l ., 111<0 ",diJotoT. If the v~hide i. equip­

,..ilh tm ... mi""ion lIuid coolant lin,,", d isoonno;cl 

' IG. 61·2_ 1'.''"00101 I~OIolI.'I." -!60C~OO1 1 

them from the .adiato. I"",,,. tank. Cove. the end. 
of Ih" I""", ",><I Iht. coolant tank 61tin,5 10 1'..,...,.,1 
the enlra"", oj lo",i ~n =",riAl. 

2. Remove lhe ",dlato. to support bolU! and "''''''''. 
the radialo •. 

INSTALLATION 

L If. new mdiRtor is to be iru.talJed, .,,,nove the d",in 
rock lrom lhe old ",diato. a nd instal! it in the new 
"..);"Ior, 

2, Position II", radialur a_mbly >UK! i .... \.all the .elain_ 
in~ t.olt-o. 

3 Connrct the rnd~~to. up!>,,' sooIOW4'T ........... Coo,"""" 
the I.ca~ion oil """lant Ii""". if Ihe vehicle i. "" 
equipped. 

4. CI.- 1M drAin cock. t'ill and bl...,d Ihe roolinK 
.ystem, 

G. Op., ... i.e n., eng;,..,. Check U., 1",,,,,,[u"";"'l\ Ouid 
leve l ~nd fi ll ~. '""'lui • ..:!. Ct-ok for roollon' Jenks. 

Radiator Ho ... 

Radiator ho..,. ohould bo! ",plsood whenever they 
bt-rome enteked. 

'" 
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AnOR 

." 

INSTALLATION 

1. Clean ,he coolanl oul.<!r elt.r.w and cylinder t..>ad 
..,rfa",", u.at a new coolant outlet elbow _lret with 
..,aler . Position the "..ket on Ih" cylin<kr head."" 
~ .. ke ' m ... ' be ""si'ioned on , he .~lIn d .. he.d helon 
'h~ th~nn"'l.t is in.t~lled. 

2. CA>at the """"....,.j 00... in tt... coolant outl~t dbow 
wilh wal .. , pump gre.'l8< 10' thermostal adhesion. 
Then ",pill"" u." thermostal in u." 00rc. Sre fieu,"" 
6B-2. 

3. P""i\ion lhe coolan t oo\lel el bow ".""Iully so WI not 
to di.lod~e the thermootat. I""tall the ..,tainin l 
1ICJ'1>W'. 

4. t'ill the ",diator. Ol"'ra l.<! the en.(]IDe and c/"",k for 
eoolanl leak .. 

••• 
UMOVAL 

1. I ........ n!he g"""rat<>< mounting and adjus\inll brod ot. 
Pull t he 1fI'"",.,.tOT bolt.. inward. R"""",e the drive 
belt. 

2. Ren>ovi! Ih<. fan blade retaining bol", ~nd ",mov .. 
the fan and pulley . 

INSTALLATION 

1. Pooition the pulley a nd fan on the water pump hub 

and ;rultall ..... "'tain;" , bolt. , Adjust [be drive belt to obtain Y.i inch detle<:lion, 

then. lighten the generator tMiju<ling ~nn and mount­

inl bolts. Sre fiime 611·J 

1. l.ooscn the lIo"" .... lor mounting a nd adju.lin.i a rm 

bol \3, Move t .... ~.,..'alOr \<)Ward the engine, Re~ 

the belt from the ile"",ator, cnmkohaft pulley, " nd 

..... ler pump pulley. Lilt it ove r the lan, 

2. Pia"" the belt ",..,r ,he Jan. ''''''''I the belt In the 

water pump pulley , =nksh.aft pulley . and ~~""rator 

pulley fi"""' .... AdjIW. the ...... ion to oblain y, inch 

delledion and liihlen lhe ~~rator ftdj""lin, ftnn 

mountin~ bolla. Reo fiK'l '" 6 B .a. 

ADJUSTMlNT 
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1 __ "" 0' fUSS 

SIOU 

M",,~ ,1\0, l e""",1t)T towtord {lr away ,,...,,,, !I~ .",«1"" until 

1M <nr.....ct t><.11 dcfltoetion i, obtained. 

"... d.1Iectian .bould "" ~ inch. See 6.,. ... 6R.J. AI..".. 
,'''' .,.,..,..,.,.., dol\Pction is obl&ined, tlrhten tho ",,,,,,,,tor 

Allju.s';ng R"" "nd mOllntin, bol~. 

Tho fan bell ohould bit P"OJ'Bly .dj ... ,od .1 .U limes.. 

A Jooe. 1>0,1, "'"" .... impl'O\><'< IP"""'IOr. fin. and _U.r 

rump _""Mm, A bel l tllIlI i. 100 d.ht 1'1a""" a .. v~"" 
'11'f11n on U ... w"l~r pump and u,.. ~~"" .. t'" be.uinp. 

Water Pump I.movel .. "d , .. ",,11 ... 1011 

UMOVAl 

I Drain ,"" <n<>Iinx .yf(""" 

2. Di"" onnec\ the ",diltt<,.. Iovo'er tw- at I,", _Ie, 
pump. R........, the dtl"" bclt. 10'" and .... ter ,,"mp 

..." 

3. rn..,.,m...,' thn '-Ier ",- .. t thp waler Will". 

1. Rcl,..,.~ 'M .. ·~I~r pump. 

". 

INST.u .... nON 

I . n.ru. u... pokd ... rf_ on u... wale, pump ond 

C'ylind~r bIocIL 

2. Cool .. n .... ga.ket em both .I~ ",ith _l~r .. nd 

po.;l;"" it on Ihoo cylinder bIodr.. 

3. !'noilion the ..... te. ""mp in PIAoil' and ino\f.1L u.., 
lock ... A.her, IUld ~I<tinin. bol l.l (the ",,,,,,,,tor .d_ 

jWltiot .nn i .... tain<>d hy uno ..... U', pump bolt ) . 

• • Cc><u>oct tIIOI ",d;"I'" ~ I..:.e and tho> '-teo" 
_ IQ tho! wate' pump. 

S. [mtall the fan and waL~r pump pulky_ 

G. 1 ..... 11 MOO ad;u.. the drive ""Ie. 

1 . • 'ill and bl@o;d u.., """ling .ylll~m. Slart W. "".ine 

~nd check f<J< lean 

wot •• '"""'p Ol ....... m .. ' y onol AHem .. ly 

OllASSUIIIlY 

,.,.... "·,,Iet pump _mbly i ......... n in 6",..., 68-4 . 

1. 0.., Tool 1225-D 10 ... ........., thf hub from the """" 

pen~r ..... 11. s."., fil"r'f' 68-<;. 
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1"'0' IOO~' 

2. Pot.itlon u.., pump O<l an .. .t>nr p_ and \Ill(! "110' 
&.01·D1)..19 to 1'<_ !he nil and -.m. oul of 

the housirq,. See Ii~..., GB.(i. 

3. With 1'001 1009-4 ..... muve the UnIl"U". Imrn tho­

w ll. ~ fi~", 6B·7. 

... nllo\.l~Y 

I . C ........ ll psk'" """ ..... 1 from u... pump. WMn .e-
_ ... bli ... ~ ... 'e. pu"" • • 1 • ..,.. .... meow , .... _ 

... al, olo. h .nd bon.; .... _hIJ'. 

2. (' .... ( u... IIMring outer dlame'N with J'UI'IC. _iH"" 

u... """,. --.hly. and with T ool &501 DD·19. p ..,.. 

ilin\<) lb. hou..inr. Sm IlI{UI"<! 6R-S. 

J. Apply B lip,t film 01 "·.1i!1l"",,1 _Ie, on " n" ... 

..... 1. 1] ... Tool S501·UIJ.18 and p.-- .he _I into 

I .... """"ing. g.,.. ~rure 6ll·9. 

-t. Rep1f,ce!he imprlw.. if i. ~ worn or dama,ed. 

~ I";Ch, l.\' (00., u,., ...... 1 ",bblni: f....,.. of u... iml"'llrr 
with ._. U..e Tool MOI · DD·HI to _ !he 

wit into u,., 'mP<'IIc •. s.., fi~ .... filJ 10. p...".. tho 

shaft into tho .... ,.Ik., ) .... far ~...aP UI ,hoot 1M 

"""'P ....... in, lI, htl7 IOad\eo IJoe f...,.r tho .... pkr 

. in,. If "",....;, .. ,'-lire Is "" .... N on the 011.'1 

.1"" the rear 1.<>0 of 1M """,In, <OD' _ the 

. dap.e. rinl, lb. PU'"P ~ •• In, will ~ dam qe<!. The 

Im~lL<r '0 "wop body , Io ... n.., >hould ~ t.MS.­
'.124 In<b af.~. the ; ... ,.110. Is InOia11N.. 

6. Adiw' u.., .... """w in u.., buttom of tho! IIrtul"<! 

pLoIC until it """"- U", """ of Ihe ohaft. Do not 

liI. ,he pump body. l'ooitiorl ,"" water pump hlolb 

""." 1he ..... 1L U.., 1'oo1IWlI ·On.11I to pr.- it into 
ptao.. ""Iditlll ..... IP"Cilied d ........... from tIM! hou .. 

inl moun.in, faa: to the hub from {!OCtO. s.e 1I,un! 

6B· ll . 

lltOUILI SHoollNG 

En.Iine ....-tinr IlJId oJnw ""Ii'" _",,·up aft. the 
two "",i"" trnDb,." "-* OOIrIm()nIy aUributro. \0 the 

......Jin, I)'>Itftn. 

I..<IIiI 01 .....,b.n(....:I aa:umuLotiorl 01 "",I and 012'" in 

the Ir-I"'" a", the mo.'n <:au"",, 01 """"-tine. c..obn~ 
loeI CIIn be rn.U8ed by ~demol 1.....u.1f<O Itt tho radiator, 

.005·.025 

~" 

'" 
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~ "'p, ... ,n", pump. hoooe a:>rVIe(1ionJ, hNtol1or •• nd 

"'lte plup. CooiImI ..... con _koo be """,""" by m ........ 1 
Lotob.., d .... 10 • dt-teot.i"" c:ylindou hHd p$ket. improper 

ti"'~r of tho cyli .... head bolt&, or wa""", cylinder 

heed '" block ~I .. rfaoeo. 

I"~ Loo.ka,,, CHI1 be d<o~ by "!,.,,.Im, the 

~nl;"" . ' lUI idle and Iool.inll" fut tM 'n"""Hon of bub­

bin In lhe rsdi.lOr. Oil in tho:: ... dilllur moy Indicale 

I~kaie in tM "nlin. blocL ,0,100. wate, forn"'t .... " on the 
nil llW~l dip .Iic.lr. could be ~n indi .... llcm of internal 

1......t<..t .... 

Rtilt and """'" Ih.ot 10m! in tho en,i"" ..... Ie< P'O ...... ,... 

Are ... rrlo;d into the ..".,ll _ in tho radlatur by tho 

eirallaticn of tho rooIanL Th .. ""*' the ",dial« .,.... 
... _ .nd ... .- overboootin •. ROIIIt .. n be ct..~ by 
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6C - EXHAUST SYSTEM REPAIR PROCEDURE 

GENERAL DESCRIPTION 

A single exhaust system is used on all vehicles. See 
figure 6C-1. The system consists of an exhaust muffler 
inlet pipe, exhaust muffler, muffler outlet pipe and two 
mounting clamp and bracket assemblies. 

PERIODIC MAINTENANCE 

The muffler inlet pipe, muffler and tail pipe are exposed 
to the corrosive effects of moisture and road salts; there­
fore, the exhaust system should receive periodic inspec­
tions to make sure the system is free of leaks. All parts 
of the system can be serviced. Exhaust gas leaks in the 
system are dangerous to the occupants of the vehicle and 
the resultant noise objectional. Grounding and vibrations 
due to broken or misaligned hangers are also objectional 
and should be eliminated by the proper replacement, 
alignment, or adjustment of the parts involved. 

EXHAUST SYSTEM REPAIR 
Exhaust Muffler Inlet Pipe Replacement 

1. Disconnect the inlet pipe at the exhaust manifold. 
2. Loosen the inlet pipe to muffler clamp and slide it 

forward. 
3. Loosen the muffler outlet pipe clamp. Separate the 
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inlet pipe from the muffler by sliding the muffler and 
outlet pipe to the rear. Remove the inlet pipe. 

4. Remove the old gasket material from the exhaust 
manifold. 

5. Install a new gasket over the studs of the exhaust 
manifold. Install the mounting clamp on the inlet 
pipe. Coat 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 1% inches. 

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

Muffler Replacement 

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

outlet pipe to the rear. 
3. Separate the muffler from the inlet pipe and remove 

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

5. Position the new muffler on the inlet pipe. Slide the 
muffler forward into the inlet pipe until the slots in 
the muffler extension are blocked. The overlap must 
not be greater than 1 % inches. Check for possible 
interference between the "kick-up" and the floor pan. 
Align the muffler and tighten the inlet pipe clamp. 

6. Slide the outlet pipe forward on the muffler extension 

until the slots are blocked. Tighten the outlet pipe 
clamp to specifications. 

Exhaust Muffler Outlet Pipe Replacement 
1. Loosen the outlet pipe clamp and slide the outlet 

pipe off the muffler and remove the outlet pipe. 
2. Coat 1112 inches of the end of muffler outlet extension 

with polybutene asphalt sealer. 
3. Slide the new outlet pipe on the muffler extension. 

Tighten the outlet pipe clamp to specifications. 



6 D-ENGINE TROUBLE SHOOTING AND TUNE-UP 

TROUBLE SHOOTING 

Engine Will Not Crank 

The cause of this trouble is usually in the starting 
system. 

If the starting system is not at fault, check for a hy­
drostatic lock or a seized engine. Remove the spark 
plugs, then attempt to crank the engine with the starter. 
If the engine cranks, it indicates that water is leaking 
into the cylinders. Remove the cylinder head and inspect 
the gasket and/or head for cracks. Also examine the cyl­
inder block for cracks. 

If the engine does not crank with the plugs removed, 
remove the oil pan and check for displaced bearing inserts 
or seized pistons. 

Engine Cranks Normally, But Will Not Start 

Check the fuel supply. If there is sufficient fuel in the 
tank, the cause of the trouble probably lies in either the 
ignition or the fuel system. 

To determine which system is at fault, remove the coil 
high tension lead from the top of the distributor and hold 
it approximately 3/16 inch from the cylinder head. With 
the ignition on, crank the engine and check for a spark. 

NO SPARK OR WEAK SPARK IN THE IGNITION SYSTEM 

If there is no spark or a weak spark at the coil high 
tension lead, the cause of the trouble is probably in the 
primary circuit, coil to distributor high tension lead, or 
the coil. . 

If the spark at the coil high tension is good, the cause 
of the trouble may be in the distributor cap, rotor, or the 
spark plug wires. Check the spark intensity of one wire 
at a time. Install a terminal adapter in the terminal of 
the wire to be checked. Hold the adapter approximately 
3/16 inch from the exhaust manifold and crank the 
engine. 

If the spark is good at the spark plug wires, check the 
respective spark plugs, and the ignition timing. If the 
spark plugs or ignition timing are not at fault, check the 
fuel system. 

GOOD SPARK IN THE IGNITION SYSTEM 

Choke 

Check the choke linkage for binding or damage. Re­
move the air cleaner. Observe the choke plate to make 
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certain it is fully closed (when the engine is cold). Check 
the choke plate for binding by moving it from the closed 
position to the open position. With the accelerator pedal 
fully depressed, check the choke plate to make certain it 
is partially open. 

Fuel Supply at Carburetor 

Work the throttle by hand several times. Each time the 
throttle is actuated, fuel should spurt from the acceler­
ating pump discharge nozzle. 

If fuel is discharged by the accelerating pump, the 
engine is probably flooded, or there is water in the fuel 
system, or an engine item (such as valves, etc.) is at 
fault. 

If fuel is not discharged by the accelerating pump, dis­
connect the carburetor fuel inlet line at the carburetor. 
Use a suitable container to catch the fuel. Crank the 
engine to see if fuel is reaching the carburetor. 

If fuel is not reaching the carburetor, check: 
The fuel pump. 
The fuel filter. 
The carburetor fuel inlet line for obstructions. 
The fuel pump flexible inlet tube for a collapsed con­
dition. 
The fuel tank line to flexible fuel line for obstructions. 
The fuel tank vent. 
If fuel is reaching the carburetor, check: 
The fuel inlet system including the fuel inlet needle 
and seat assembly, and the float assembly. 
Check for dirt in the carburetor, not allowing fuel to 
enter or be discharged from the idle system. 

Engine Starts, But Fails to Keep Running 

FUEL SYSTEM 

Idle fuel mixture needle not properly adjusted. 
Engine idle speed set too low. 
The choke not operating properly. 
Float setting incorrect. 
Fuel inlet system not operating properly. 
Dirt or water in fuel lines or carburetor. 
Carburetor icing. 
Fuel pump defective. 

IGNITION SYSTEM 

Breaker points not properly adjusted. 
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Defective spark plugs. 
Leakage in the high tension wiring. 

Engine Runs, But Misses 

Determine if the miss is steady or erratic and at what 
speed the miss occurs by operating the engine at various 
speeds under load. 

MISSES STEADILY AT ALL SPEEDS 

Isolate the miss by operating the engine with one 
cylinder not firing. This is done by operating the engine 
with the ignition wire removed from one spark plug at 
a time, until all cylinders have been checked. Ground 
the spark plug wire removed. 

If the engine speed changes when a particular cylinder 
is shorted out, that cylinder was delivering power before 
being shorted out. If no change in the engine operation 
is evident, the miss was caused by that cylinder not 
delivering power before being shorted out, check the: 

Ignition System 

If the miss is isolated in a particular cylinder, perform 
a spark plug test on the ignition lead of the cylinder. 

If a good spark does not occur, the trouble is in the 
secondary circuit of the system; check the: 

Spark plug wire. 
Distributor Cap. 
If a good spark occurs, check the spark plug. If the 

spark plug is not at fault, a mechanical component of the 
engine is probably at fault. 

Engine 

Perform a manifold vacuum test and/or compression 
test to determine which mechanical component of the 
engine is at fault. 

MISSES ERRATICALLY AT ALL SPEEiDS 

Exhaust System 

Exhaust system restricted. 

Ignition System 

Breaker points not properly adjusted. 
Defective breaker points, condenser, secondary wiring, 

coil, or spark plugs. 
High tension leakage across the coil, rotor, or distribu­

tor cap. 

Fuel System 

Choke not operating properly. 
Float setting incorrect. 
Fuel inlet system not operating properly. 
Dirt or water in fuel lines or carburetor. 
Emission system restricted or valve not operating 

properly. 

Cooling System 

Check the cooling system for internal leakage and/or 
for a condition that prevents the engine from reaching 
normal operating temperature. 

Engine 

Perform a manifold vacuum test and/or compression 

test to determine which mechanical component of the 
engine is at fault. 

MISSES AT IDLE ONLY 

Fuel System 

Idle fuel mixture needle not properly adjusted. 
Emission system restricted or valve not operating 

properly. 

Ignition System 

Defective coil, condenser, breaker points, rotor, igni­
tion, wiring, or spark plugs. 

Excessive play in the distributor shaft. 
Worn distributor cam. 

Vacuum Booster Pump 

Leaking pump, lines, or fittings. 

Engine 

Perform a manifold vacuum test and/or compression 
test to determine which mechanical component of the 
engine is at fault. 

MISSES AT HIGH SPEED ONLY 

Fuel System 

Power valve clogged or damaged. 
Low or erratic fuel pump pressure. 
Fuel inlet system not operating properly. 
Emission system restricted or valve not operating 

properly. 

Cooling System 

Engine overheating. 

Engine 

Perform a manifold vacuum test and/or compression 
test to determine which mechanical component of the 
engine is at fault. 

Rough Engine Idle 

FUEL SYSTEM 

Engine idle speed set too low. 
Idle fuel mixture needle not properly adjusted. 
Float setting incorrect. 
Air leaks between the carburetor and the manifold 

and/or fittings. 
Fuel leakage at the carburetor fuel bowl. 
Idle fuel system air bleeds or fuel passages restricted. 
Fuel bleeding from the accelerating pump discharge 

nozzle. 
Throttle plate not closing. 
Emission system restricted or valve not operating 

properly. 

IGNITION SYSTEM 

Improperly adjusted or defective breaker points. 
Fouled or improperly adjusted spark plugs. 
Incorrect ignition timing. 
Spark plug misfiring. 

VACUUM BOOSTER PUMP 

Leaking pump, lines, or fittings. 
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ENGINE 

Loose engine mounting bolts or worn insulator. 
Cylinder head bolts not properly tightened. 
Valve lash set too tight. 
Worn camshaft lobes. 
Perform a manifold vacuum test and/or compression 

test to determine which mechanical component is at fault. 

Poor Acceleration 
IGNITION SYSTEM 

Incorrect ignition timing. 
Fouled or improperly adjusted spark plugs. 
Improperly adjusted or defective breaker points. 
Distributor not advancing properly. 
Broken distributor spring. 

FUEL SYSTEM 

Inoperative accelerating pump inlet ball check. 
Inoperative accelerating pump discharge ball check. 
Accelerating pump diaphragm defective. 
Float setting incorrect. 
Throttle linkage not properly adjusted. 
Accelerating pump stroke not properly adjusted. 
Leaky power valve gasket or accelerating pump dia-

phragm. 
Dirt or corrosion in accelerating system. 
Distributor vacuum passages in the carburetor blocked. 
Emission system restricted or valve not operating 

properly. 

TRANSMISSION 

Clutch slippage (manual-shift transmission). 
Improper band adjustment (Comet Drive). 
Converter One-Way Clutch (Comet Drive). 

ENGINE 

Perform a manifold vacuum test and/or compression 
test to determine which mechanical component of the 
engine is at fault. 

Engine Does Not Develop Full Power, or 
Has Poor High Speed Performance 
PRELIMINARY 

Determine if the trouble exists when the engine is cold, 
at normal operating temperature, or at all engine tem­
peratures. 

ENGINE COLD 
Fuel System 

Check automatic choke operation. 
Clogged or undersize main jets and/or low float setting. 
Power valve clogged or damaged. 
Fuel pump pressure incorrect. 
Distributor vacuum passage in the carburetor blocked. 
Emission system restricted or valve not operating 

properly. 

Cooling System 

Thermostat inoperative or incorrect heat range. 
Thermostat installed incorrectly. 

ENGINE AT NORMAL OPERATING TEMPERATURE 

Fuel System 

Same items as for engine cold. 
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Engine 

Perform a manifold vacuum test and/or compression 
test to determine which mechanical component of the 
engine is at fault. 

ALL ENGINE TEMPERATURES 

Ignition System 

Ignition timing not properly adjusted. 
Defective coil, condenser, or rotor. 
Distributor not advancing properly. 
Excessive play in the distributor shaft. 
Distributor cam worn. 
Fouled or improperly adjusted spark plugs or spark 

plugs of improper heat range. 
Improperly adjusted or defective breaker points. 

Fuel System 

Check the operation of the automatic choke. 
Restricted air cleaner. 
Clogged fuel filter. 
Same items as for engine cold. 

Engine 

Perform a manifold vacuum test and/or engine com­
pression test to determine which mechanical component 
is at fault. 

One or more camshaft lobes worn beyond wear limit. 

Exhaust System 

Restriction in system. 

Transmission 

Improper band adjustment (Comet Drive). 
Converter One-Way Clutch. 

Excessive Fuel Consumption 

Determine the actual fuel consumption with test equip­
ment installed in the car. 

If the test indicates that the fuel consumption is not 
excessive, demonstrate to the owner how improper driving 
habits will affect fuel consumption. 

If the test indicates that the fuel consumption is ex­
cessive, make a preliminary check of the following items 
before proceeding to the fuel and ignition systems. 

PRELIMINARY CHECKS 

Chassis Items 

Check: 
Tires for proper pressure. 
Front wheel alignment. 
Brake adjustment. 

Odometer 

Check calibration. 

Ignition System 

Check ignition timing. 

FINAL CHECKS 

Fuel System 

Check: 
Automatic choke. 
Fuel pump pressure. 
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Engine idle speed. 
Idle fuel mixture needle for proper adjustment. 
Accelerating pump stroke adjustment. 
Anti-stall dashpot for proper adjustment. 
Air cleaner for restrictions. 
Float setting or fuel level. 
Jet for wear and/or damage. 
Power valve operation. 
Air bleeds for obstructions. 
Accelerating pump discharge nozzle for siphoning. 
Emission system for restrictions and/or valve not 

operating properly. 

Ignition System 

Check: 
Ignition timing. 
Spark plug condition and adjustment. 
Distributor spark advance operation. 

Engine 

Perform a manifold vacuum test and/or an engine 
compression test to determine which mechanical com­
ponent of the engine is at fault. 

Cooling System 

Check thermostat operation and heat range. 
Check Converter One-Way Clutch. 

Transmission 

Check band adjustment (Comet Drive). 

Engine Overheats 
TEMPERATURE SENDING UNIT AND GAUGE 

Unit or gauge defective not indicating correct tem­
perature. 

COOLING SYSTEM 

Insufficient coolant. 
Cooling system leaks. 
Drive belt tension incorrect. 
Radiator fins obstructed at front. (Insects, Leaves, etc.) 
Thermostats defective (stuck closed). 
Cooling system passage blocked by rust, scale, or other 

foreign matter. 
Water pump inoperative. 
Radiator cap defective. 
Alcohol base anti-freeze with high temperature thermo­

stat. 

EXHAUST SYSTEM 

Restrictions in system. 

IGNITION SYSTEM 

Incorrect ignition timing. 

BRAKES 

Brakes too tight. 

ENGINE 

Cylinder head bolts not properly tightened. 
Incorrect valve lash. 
Low oil level or incorrect viscosity oil used. 
Perform an engine manifold vacuum test and/or com­

pression test to determine which mechanical component 
of the engine is at fault. 

Loss of Coolant 
COOLING SYSTEM 

Leaking radiator. 
Loose or damaged hose connections. 
Water pump leaking. 
Radiator cap defective. 
Overheating. 
Alcohol base anti-freeze with high temperature thermo­

stat. 

ENGINE 

Cylinder head gasket defective. 
Improper tightening of cylinder head bolts. 
Cylinder block core plugs leaking. 
Temperature sending unit leaking. 
Cracked cylinder head or block, or warped cylinder 

head or block gasket surface. 
Perform an engine manifold vacuum test and/or com­

pression test to determine which mechanical component 
of the engine is at fault. 

ENGINE FAILS TO REACH NORMAL OPERATING TEMPERATURE 

Thermostat inoperative (stuck open) or heat range on 
thermostat too low. 

Temperature sending unit defective (causing gauge to 
indicate low engine temperature). 

Temperature gauge defective (not indicating true en­
gine temperature). 

ENGINE TUNE-UP 

General Information 

Engine tune-up is a systematic procedure for testing 
and correcting various engine components to restore 
power, efficiency and performance that has been lost 
due to wear, corrosion, deterioration, or maladjustments. 

It is seldom advisable to attempt an improvement 
in engine performance by correction of one or two items 
only. During normal engine operation, changes in the 
various component parts take place gradually thereby 
reducing their efficiency below recommended specifica­
tions. Lasting engine efficiency and performance is as­
sured by following definite and thorough testing proce­
dures to correct or prevent engine malfunction. 

The following tune-up procedure lists the various oper­
ations in the sequence in which they should be per­
formed. For information in greater detail, refer to the 
section of the manual which describes the procedure to 
be followed for each respective operation. 

Tune-Up Procedure 

ENGINE COMPRESSION TEST 

The compression test is made to determine the sealing 
condition of engine parts exposed to combustion pressure. 
This test should be performed whenever engine perform­
ance or oil and fuel consumption complaints cannot be 
traced to other causes. 

Before making a compression test, check the oil level 
in the crankcase. Be sure that engine temperature is 
normal; check the battery and starter to make certain 
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they are in good condition to provide normal cranking 
speed for the duration of test. At altitudes above sea 
level, normal compression will be less than specified. 

Procedure 

1. Operate the engine until normal operating tempera­
ture is reached. Turn the ignition switch off, then 
remove all the spark plugs. 

2. Set the throttle plate and the choke plate in the wide 
open position. 

3. Install a compression gauge in No. 1 cylinder. 
4. Crank the engine several times and record the high­

est reading registered. Note the number of compres­
sion strokes required to obtain the highest reading. 

5. Repeat the test on each cylinder, cranking the engine 
the same number of times for each cylinder as was 
required to obtain the highest reading on No. 1 
cylinder. 

Test Conclusions 

A variation of + 20 pounds from 170 P.S.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
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 
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1. Operate the engine until normal operating tempera­
ture is reached. 

2. Install an accurate, sensitive vacuum gauge on the 
fuel pump end of the fuel pump vacuum line. 

3. Operate the engine at the recommended idle rpm. 
4. Check the vacuum reading on the gauge. 

Test Conclusions 

Manifold vacuum is affected by carburetor adjustment, 
valve timing, the condition of the valves, cylinder com­
pression, and leakage of the carburetor or cylinder head 
gaskets. 

Because abnormal gauge readings may indicate that 
more than one of the above factors is at fault, exercise 
caution in analyzing an abnormal reading. For example, 
if the vacuum is low, the correction of one item may 
increase the vacuum enough so as to indicate that the 
trouble has been corrected. It is important, therefore, 
that each cause of an abnormal reading be investigated and 
further tests conducted where necessary in order to arrive 
at the correct diagnosis of the trouble. 

The following table lists various types of readings and 
their possible causes. This table is merely a guide, how­
ever, and not a firm standard. Allowance should be made 
for the effect of altitude on the gauge reading. The engine 
vacuum will decrease with an increase in altitude. 

MANIFOLD VACUUM GAUGE READINGS 

Gauge Reading Engine Condition 

18 inches. Normal. 

Low and Loss of power in all cylinders caused 
steady. possibly by late ignition or valve 

timing, or loss of compression due to 
leakage around the piston rings or 
valves. 

Very low. Carburetor or cylinder head gasket 
leak. 

Needle A partial or complete loss of power 
fluctuates in one or more cylinders caused by 
steadily as a leaking valve, cylinder head gasket 
speed leak, a defect in the ignition system, 
increases. or a weak valve spring. 

Gradual drop Excessive back pressure in the ex-
in reading haust system. 
at engine idle. 

Intermittent An occasional loss of power possibly 
fluctuation. caused by a defect in the ignition 

system or a sticking valve. 

Slow Improper idle mixture adjustment, 
fluctuation or carburetor gasket leak. 
drifting of the 
needle. 

SPARK PLUGS 

1. If the plugs are to be re-used: 
a. Use solvent to clean porcelain. Dirt provides a 

short cut for current flow. 
b. Sandblast to remove fouling deposits. 
c. File the center electrode. This will remove the 

glaze and give a flat surface. 
d. Set the gap at 0.032-0.036 inch, using a round 

wire gauge. 
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CHECK THE BATTERY 

1. 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. 

3. Clean terminals and coat with petroleum jelly. 
4. 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. 

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. Tighten all connections and check for firm seating of 
all high tension terminals. 

3. Check distributor primary resistance. Excessively 
pitted or burned points should always be replaced. 
Distributor point pitting will occur to some extent 
even with all ignition components standard. How­
ever, excessive pitting at relatively low mileage may 
be caused by distributor condenser. Check condenser 
and replace if necessary. Lubricate the distributor 
before replacing the cap. 

INSPECT THE CARBURETOR AND FUEL PUMP 

1. 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. 

2. Clean fuel pump bowl and inlet screen. Use a new 
gasket upon reassembling. 

3. Check for fuel leaks. 
4. Check all rubber connectors in the vacuum lines for 

brittleness and cracking. 
5. If performance complaints exist, test fuel pump 

pressure and volume. Low volume may starve the 
engine for fuel at high speeds. 

6. Clean and service the air cleaner in accordance with 
instructions and clean oil filler cap. 

7. Clean and service the emission system. 

CHECK THE COOLING SYSTEM 

1. Inspect all hoses for leaks, cracking and oil soaking. 
Tighten all clamps, then check for leaks with a pres­
sure tester. Test the pressure cap for proper opening 
and closing. 

2. 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. 

3. 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. 

2. 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. 

3. 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. 

2. 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. 

2. Connect timing light. The timing mark is located on 
the crankshaft pulley. Do not puncture spark plug 
nipple to connect timing light. 

3. Advance engine speed and check total advance 
reading. 
a. If the total advance readings are not within the 

specified range of rpm or VACUUM, the advance 
mechanism is faulty and should be corrected. 

b. If the position of the timing mark is not steady 
during either the timing or advance test, check 
for misaligned breaker points, incorrect breaker 
point spring tension, worn or loose breaker plate, 
worn distributor shaft or bushing. Do not exceed 
2500 engine rpm during the tests. 

SECONDARY RESISTANCE AND POLARITY TEST 

1. Touch black lead of tester to each spark plug in 
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tum and observe readings on the meter. If meter 
reads off scale to the left with the black test clip 
grounded, the primary wire connections at the coil 
should be reversed. 
a. If all readings are lower than normal, check for 

a corroded coil tower terminal, poorly connected 
or broken coil wire, center cap electrode burned, 
burned rotor tip or open secondary in the coil. 

b. If one or more readings are lower than normal, 
check for broken or poorly connected spark plug 
wires, burned or corroded cap terminals or gouged 
electrodes inside cap. 

c. If the readings are higher than average from 2 or 
more plugs, check for cross fire in distributor cap 
or between spark plug cables concerned. 

SECONDARY EFFICIENCY TEST 
1. If all the readings are in the GOOD band, we know 

that both the ignition output and secondary insula­
tion are good. If all the readings are low, or if the 
ignition test calibrator cannot be adjusted for SET 
LINE, inspect for high resistance in the primary 
circuit, defective distributor points, defective coil or 
condenser, coil tower wire, rotor or distributor cap. 
If low readings are obtained only when certain plug 
wires are lifted off, inspect for defective insulation on 
those wires or for cracks or carbon tracks in the 
distributor cap. 

CHARGING VOLTAGE TEST 
1. Voltage should be between 14.6 and 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 1:t;2 turns from lightly seated 
position. Adjustment of fast idle speed and dashpot set­
ting should be made last. 

DIAGNOSIS 

Make a stall test on automatic transmission equipped 
cars as an aid in determining engine and transmission 
performance and efficiency. 
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1. Check the engine coolant level and transmission 
fluid level. 

2. If the engine is cold, run it with the transmission in 
N until normal engine temperature is reached. 

3. Attach a tachometer to the engine, and position the 
instrument so that it can be read from the driver's 
seat. 

4. Apply the service and parking brakes firmly. 
5. 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. 

7. Stall speed limits are 1645 to 1845 rpm for PBZ-K 
transmission equipped cars, and 1840 to 2040 rpm for 
PCF -C transmission equipped cars. 

8. If tachometer readings exceed the high limit, or 
engine run-away is apparent, release the accelerator 
pedal immediately to prevent further damage. 

Stall test tachometer readings require careful inter­
pretation. During a stall test, the engine, the torque con­
verter, and the transmission bands are all under test at 
the same time. 

A stall speed below specifications is indicative of sub­
standard engine performance or a stator that is turning. 
A stall speed in excess of specifications indicates band or 
clutch slippage in the automatic transmission. 

The dynamometer or road test is necessary after a 
tune-up is performed to provide a basis for final approval. 
Engine performance should be observed at idle, low 
speed, high speed and during acceleration. Check for 
missing, stalling, surging or flat spots on acceleration. 
After the operational test, inspect engine, transmission 
and rear axle for oil or water leaks. 

Tune-Up Schedule 
The fol~wing 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. X 

Tighten cable clamps. X 

Grease terminals. X 

Check battery state of charge. X X 
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Tune-Up Schedule (Continued) TUNE-UP SPECIFICATIONS 

Perform on 
OPERATION 

Minor Major 

ELECTRICAL 
Check generator output. X 

Check generator regulator. X 

Check starter motor current 
draw. X 

Check coil output. X 

Check ignition wiring. X 

Perform a primary circuit 
resistance test. X 

Perform a spark intensity test 
of each spark plug wire. X 

COOLING SYSTEM 
Inspect the radiator, hoses, 
and engine for leaks X 

Add rust inhibitor to radiator 
if water is used as coolant. X 

DISTRIBUTOR 
Check the condition of the 
breaker points. X 

Replace the breaker points 
and the condenser. X 

Check and adjust breaker 
arm spring tension. X 

Lubricate the distributor cam. 
Lubricate the distributor 
bushing through the oil cup. X 
Check and adjust breaker 
point dwell. X 

Check and adjust vacuum 
advance. X 

Clean distributor cap and 
rotor. X X 

FUEL SYSTEM 
Clean the fuel pump sediment 
bowl. X X 
Replace fuel filter. X 
Check fuel pump pressure 
and capacity. X 
Clean carburetor fuel bowl 
and adjust float setting. X 
Check emission system 
operation X X 

ADJUSTMENTS 
Check and adjust ignition 
timing. X X 
Check and adjust engine 
idle speed. X X 
Adjust idle fuel mixture. X X 
Check and adjust valve lash. X X 

*144 C.I.D. ENGINE WITH 

STANDARD TRANSMISSION 

VACUUM ADVANCE 

Distributor Vacuum 
Distributor 

Advance RPM Inches Hg. Degrees 

400 .33 0 
600 .78 %-1% 
800 1.30 3%-4% 

1400 3.45 10-11% 
1800 5.00 12%-13% 
2000 5.35 12%-14 

Maximum Advance Limit 15% ° 

*Set test stand to 0° at 300 rpm 
and 0 inches of Mercury 

*144 C.I.D. ENGINE WITH 

AUTOMATIC TRANSMISSION 

VACUUM ADVANCE 

Distributor Vacuum 
Distributor 

Advance 
RPM Inches Hg. Degrees 

700 .65 0 
1000 1.27 1%-2% 
1600 2.93 4%-5% 
2000 3.94 5%-7 

*Set test stand to 0° at 600 rpm 
and .48 inches of Mercury 

* 170 C.I.D. ENGINE WITH 

STANDARD TRANSMISSION 

VACUUM ADVANCE 

Distributor Vacuum 
Distributor 

Advance 
RPM Inches Hg. Degrees 

700 .43 1%-2112 
1000 .92 5%-6% 
1300 1.50 7%-8% 
1700 2.40 10-11% 

2000 3.00 11-12% 

Maximum Advance Limit @ 2000 rpm 16%° 

*Set test stand to 0° at 450 rpm 
and 0 inches of Mercury 

121 



6-60 ENGINE (Engine Trouble Shooting and Tune-Up) 

TUNE·UP SPECIFICATIONS (Continued) 

* 170 C.I.D. ENGINE WITH 
AUTOMATIC TRANSMISSION 

VACUUM ADVANCE 

Distributor Vacuum 
Distributor 

Advance 
RPM Inches Hg. 

Degrees 

700 .43 0 
900 .76 %-1% 

1300 1.50 4 1h-51h 
1700 2.40 7-81/4 
2000 3.00 81h-9314 

Maximum Advance Limit @ 2000 rpm 161ho 

*Set test stand to 0° at 600 rpm 
and .27 inches of Mercury 

Spark Plug Gap 
Torque (Lbs. Ft.) 

Distributor Point Gap 
Dwell Angle 

0.032-0.036 inch 
15-20 

0.024-0.026 inch 
35°-38° 

Breaker Arm Tension (Oz.) 

Condenser Capacity (Mfds.) 

17-20 

.... 21-.25 

Shaft End Play - Distributor Removed 0.028 

Initial Ignition Timing - (Degrees B.T.D.C.): 
Minimum - All Transmissions 

Maximum - All Transmissions 

Normal: 
Standard Transmission 

Comet Drive Transmission 

Fan Belts---Adjustment 

Starting Motor Cranking Speed-rpm 

Engine Idle: 
Conventional Transmission 

Comet Drive (Drive Range) 

Compression Ratio 

Compression Pressure (psi) 

2 

10 

4 

10 

112 Inch Deflection 

250-290 

500-525 

475-500 

8.7:1 

170 + 20 

Fuel Pump Pressure 

Fuel Pump Volume 

Dashpot Clearance 

3.5-5.5 psi at 500 rpm 

1 pint in 30 sec. at 500 rpm 

.120-.150 inch 
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ENGINE SPECIFICATIONS 

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

General Specifications 

Piston Displacement (Cubic Inches) : 
Thrift Power Engine 
Thrift Power 170 Engine 

Bore and Stroke 
144 C.LD. Engine 

170 C.LD. Engine 
Compression Ratio 
Engine Fuel Requirements 
Compo Pressure - Sea Level @ Cranking 

Speed 

144 

170 

3.50 x 2.50 

3.50 x 2.94 
8.7:1 

Regular 

170 + 20 
(Allowable tolerance between cylinders-10 psi) 

Brake Horsepower @ Specified Engine rpm 
(144 C.LD. Engine Only) 

Torque - (Ft. Lbs.) @ Specified 
Engine rpm (144 C.LD. Engine Only) 

Firing Order 
Cylinder and Valve Arrangement 
Taxable Horsepower 
Engine Idle RPM: 

Conventional Transmission 
Comet Drive (Drive Range) 

Engine Idle Manifold Vacuum - Minimum 
Inches Hg. @ Specified Engine Idle rpm 
(Sea Level) 

122 

90 @ 4200 

138 @ 2000 
1-5-3-6-2-4 

6-0.H.V. 
29.4 

500-525 
475-500 

18 

Initial Ignition Timing - (Degrees B.T.D.C.): 
Minimum - All Transmissions 
Maximum - All Transmissions 
Normal: 

Standard Transmission 
Comet Drive Transmission 

Engine Oil: 

2 
10 

4 
10 

Capacity - Quarts (Add 1 quart when 
changing filter) 31h 

35-55 Oil Pressure (psi) Hot @ 2000 rpm 
A.P.L Classification - Lubricating Oils 

(Minimum) MS 
Viscosity @ Specified Temperatures: 

SAE30 
SAE20-20W 

SAElO-10W 
SAE5W 
Change - Normal Operation-

Above +90 0 F. 
+20 0 F. to +90 0 F. 
+20 0 F. to -10 0 F. 

Below -100 F. 

Miles 1st at 1,000, 2nd at 4,000, and 
each 4,000 or 4 months thereafter 

Filter Change - Normal 
Operation - Miles 1st at 1,000, 2nd at 4,000, 

and each 4,000 thereafter 
Engine Ventilating System Each 4,000 
Carburetor Air Cleaner - Dry Type Clean each 8,000 

Replace after 24,000 
Valve Lash Clearance - Check Pre-delivery 1,000 

each 10,000 thereafter 
Belt Tension - Engine Accessories 1st at 1,000 and 

each 12,000 thereafter 
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ENGINE SPECIFICATIONS (Continued) 

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

Dimensions and Clearances 

Camshaft 

Diameter - All J oumals 

To Bearing Clearance (New) 

To Bearing Clearance - Wear Limits 

Out of Round - Maximum (New) 
End Play 

End Play-Wear Limit 

Sprocket or Gear Contact Face Runout: 
T.I.R. - Maximum 

Assembled Sprocket Contact Face Runout: 
T.I.R. - Maximum 

Valve Lift: 
Intake - Theoretical 

Exhaust - Theoretical 

Lobe Lift: 
Intake (New) 

Intake - Wear Limit 

Lobe Lift: 
Exhaust (New) 

1.8095-1.8105 

0.001-0.003 

0.006 

0.0005 
.001-.007 

.012 

.002 

.006 

.361 

.359 

.2405 

.2355 

.2395 

Exhaust - Wear Limit .2345 

Intake Tappet Lift: 
Opens - B.T.D.C. .012 @ 15° 

Closes - A.B.D.C. .015 @ 37° 

Exhaust Tappet Lift: 
Opens - B.B.D.C. .012 @ 45° 

Closes - A.T.D.C. .014 @ 7° 
Intake Valve Clearance .016 
Exhaust Valve Clearance .016 
Chain Deflection - Maximum - Inches 

(Measured from a Straight Line Position 
Outward) ... 0.50 

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) 

Connecting Rod & Bearings 

Connecting Rod 

.115-.125 

Bore Diameter (Color Coded) Red 2.2390-2.2394 
Blue 2.2394-2.2398 

Bore: 
Out of Round - Maximum 
Taper - Maximum 

.0002 

.0002 

Length - Center to Center: 
144 C.I.D. Engine 
170 C.I.D. Engine 

Twist Total Difference - Maximum 
Bend Total Difference - Maximum 

4.854-4.856 
4.714-4.716 

.012 

.004 
Side Clearance---Assembled to Crankshaft 

(New) .004-.011 
....... 014 Wear Limit 

Piston Pin Bore 
Out of Round - Maximum 
Taper - Maximum 

.... 9107-.9112 
.0003 

.0001 

Connecting Rod Bearing - Copper Lead to 
Crankshaft: 

Actual Clearance (New) ... 0005-.0027 

Wall Thickness - Color Coded Red .0569-.0574 
Blue .0573-.0578 

0.002 Undersize .0583-.0588 

Crankshaft 

Main Bearing J oumal: 
Diameter - Color Coded 

Runout: 
Maximum - T.I.R. 

Wear Limit 

Out of Round: 
Maximum 

Wear Limit 

Red 2.2486-2.2490 
Blue 2.2482-2.2486 

...... 0025 

.0035 

.0004 

.0006 

Thrust Face Runout T.I.R. - Maximum .001 
Main & Rod Bearing Journal: 

Taper - Maximum ..... 0003 Per Inch 

Taper - Wear Limit 

Thrust Bearing J oumal 

Connecting Rod Journal: 
Diameter - Color Coded: 

Out of Round - Maximum 

Out of Round - Wear Limit 

End Play: 

.001 Per Inch 

Length 1.275-1.277 

Red 2.1236-2.1240 
Blue 2.1232-2.1236 

.0004 

.0006 

Free .004-.008 

Wear Limit .012 

Flywheel - Assembled: 
Clutch Face Runout T.I.R. - Maximum .010 

Outside Diameter Runout 
T.I.R. - Maximum .007 

Assembled Crankshaft Sprocket or Gear: 
Face Runout T.I.R. - Maximum ........ 006 

Crankshaft Main Bearing - Copper Lead: 
To Crankshaft Actual Clearance .0006-.0025 

Wall Thickness - Color Coded: Red .0754-.0759 
Blue .0758-.0763' 

0.002 in. Undersize .0768-.0773 
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ENGINE SPECIFICATIONS (Continued) 

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

Cylinder Block 

Bore Diameter-Standard 3.5000-3.5012 
Cylinder Wall: 

Minimum Thickness - Standard Bore .170 
Bore: 

Out of Round Maximum (New Bore) .001 
.003 Out of Round - Wear Limit 

Taper Maximum (New Bore) 
Taper Maximum - Wear Limit 
Surface Finish - RM.S. 

Main Bearing Bore 
Diameter - Color Coded 

Tappet Bore: 
Diameter 

Head Gasket Surface 

.001 

.005 
15-35 

Red 2.4012-2.4016 
Blue 2.4016-2.4020 

.875-.876 

Finish .002 in any 6/1 or .006 over-all 
Head Gasket Surface Finish - RM.S. 90-150 

Crankshaft to Rear Face of Block Runout: 
T.LR - Maximum .010 

Cylinder Head 

Gasket Surface: 
Flatness .002 in any 6/1 or .006 over-all 

Valve Guide Bore: 
Intake - Diameter Standard 
Exhaust - Diameter Standard 

Valve Seat: 
Intake - Width 
Exhaust - Width 
Intake Angle 
Exhaust Angle 
Runout T.I.R - Maximum 
Runout T.LR - Wear Limit 

Head Gasket Surface Finish - RM.S. 
Combustion Chamber Volume - CC: 

144 C.LD. Engine 
170 C.LD. Engine 

Exhaust Valves 

Valve Stem: 
To Guide Clearance (New) 
Wear Limit 

Diameter: 
Standard 
0.003 Oversize 
0.015 Oversize . 
0.030 Oversize . 

Head Diameter 
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.3115-.3125 

.3115-.3125 

.070-.080 
.070-.080 

45° 
45° 

.002 
.0025 

90-150 

43.6-45.6 
.49.4-51.4 

.0018-.0035 
.0055 

.3090-.3097 
.. 3120-.3127 
.3240-.3247 
.3390-.3397 
1.261-1.271 

Seat Angle 
Exhaust Valve Face Runout T.LR: 

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: 
144 C.I.D. Engine 
170 C.I.D. Engine 

Seat Angle 
Intake Valve Face Runout T.LR: 

Maximum 
Intake Valve Face Runout T.I.R: 

Wear Limit 

Oil Pump (Rotor Type) 

Relief Valve Spring Tension (lbs.) @ 

.0015 

.. 002 

.0008-.0025 
.0045 

.3100-.3107 

.3130-.3137 

.3250-.3257 

.3400-.3407 

1. 462-1. 4 72 
1.522-1.532 

.. 45° 

... 0015 

.002 

Specified Length 8.6-9.5 @ 1.078 
Drive Shaft to Bearing Clearance .... 0015-.0029 
Relief Valve Clearance .0015-.0029 
Rotor Assembly - End Clearance .0011-.0041 
Outer Race to Housing - Radial Clearance .006-.012 

Piston 

Diameter Standard - 2 Colors (Sizes) 
Available for Service (Piston Diameter 

Measured at Center of Skirt): 
Color Coded Red 3.4976-3.4982 
Color Coded .... Blue 3.4988-3.4994 

To Cylinder Bore Clearance: 
Selective Fit 
Wear Limit 

Ring Groove Width: 
Upper - Compression 
Lower - Compression 
Oil 
Pin Bore Diameter 

Piston Pin 

Diameter: 
Standard 

Length 
To Piston Clearance - Select Fit 
To Connecting Rod Bore 

.0021-.0027 
.. 005 

.0805-.0815 

.0805-.0815 
.188-.189 

.9122-.9125 

.9120-.9123 
3.010-3.030 
.0001-.0003 

Interference Fit 
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ENGINE SPECIFICATIONS (Continued) 

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

Piston Rings 

Compression Ring: 
Width 

Side Clearance 

Upper 0.774-.0781 
Lower .0770-.0780 
Upper .0024-.0041 
Lower .0025-.0045 

Gap Width-Upper & Lower Standard Bore .010-.020 
Oil Ring: 

Type 
Side Clearance 
Gap Width-Rail 

Rocker Arm, Shaft & Push Rod 

Rocker Arm Shaft Bore Diameter 
Rocker Arm to Shaft Clearance (New) 

Wear Limit 

Rocker Arm Lift Ratio-Push-Rod to Valve 
Rocker Arm Shaft Diameter 
Push-Rod Runout T.LR. - Maximum 

Segment 
Snug 

.015-.055 

.783-.784 

.002-.004 
.006 

1.50:1 
.780-.781 

.020 

Fan Belt 

Belt Deflection Between Generator and Water 
Pump Pulley % inch 

Thermostats 

Opening Temperature OF - Low 
Temperature 

Fully Opened OF - Low Temperature 

Opening Temperature of - High 
Temperature 

Fully Opened OF - High Temperature 

Fan 

Type - Standard 

Outside Diameter 
144 C.LD. Engine 

170 C.LD. Engine 

Blade Spacing 
144 C.LD. Engine 

170 C.LD. Engine 

Minimum Fan to Radiator Clearance: 
Fan to Upper Tank 

144 C.LD. Engine 

170 C.I.D. Engine 

Fan to Core 

Cross 4-Blade 

14 

15 

1.06 

.. 560 

0.91 
Valve Spring 

Assembled Height 1-9/16-1-39/64 Radiator 

Free Length - Approximately 2.00 

Out of Square Maximum .069 
Pressure @ Specified Length - Lbs.: 

New 47.75-56.25 @ 1.585 
40 

Drain Cock Location 

Cap 
Type 

Opera ting Pressure-PSI 

Right, Rear, Bottom 

Pressure 

14 
Used - Wear Limit 
New 112-122 @ 1.222 Cooling System 

Used - Wear Limit 101 Capacity (Quarts): 

Valve Tappet 

Diameter 
To Tappet Bore Clearance (New) 
Wear Limit 

.... 8740-.8745 
.0005-.0020 

.004 

COOLING SYSTEM SPECIFICATIONS 

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

Water Pump 

Drive Arrangement - Water Pump, Fan and 
Generator Single 

Pulley or Pulley Hub to Housing Face 
Dimension .3.94 

Impeller to Housing Clearance 0.005-0.025 
Pulley to Engine Ratio 1.04:1 

No Heater 

With Heater 

ENGINE TORQUE VALUES 

8.7 

.. 9.7 

NOTE: All specifications are given in pounds foot. 

Camshaft Sprocket (or gear) to Camshaft 
Camshaft Thrust Plate to Block 
Connecting Rod Nuts 
Converter to Flywheel 
Crankcase Ventilation Tube to Engine 
Cylinder Head Bolts (Oiled) 
Cylinder Front Cover 
Damper or Pulley to Crankshaft 
Exhaust Manifold to Cylinder Head 
Fan Belt Adjusting Bracket 
Flywheel to Crankshaft 

35-45 
.12-15 
19-24 
23-28 

6-9 
65-75 

.......... 6-9 

........ 45-55 
13-18 
15-18 

.... 75-85 
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ENGINE TORQUE VALUES (Continued) 

Flywheel Housing to Engine 
Main Bearing Cap Bolts (Oiled) 

Oil Pan Drain Plug 

Oil Pan to Cylinder Block 

Oil Pick-Up Tube to Oil Pump 

Oil Pump Cover Plate 

Oil Pump to Cylinder Block 

Pressure Plate to Flywheel 

Rocker Arm Cover 

Rocker Shaft Support to Cylinder Head 

Valve Rocker Arm Adjusting Screw-

40-50 
65-75 
15-20 

7-9 

12-15 

6-9 

12-15 

23-28 

3-5 

30-35 

COOLING SYSTEM TORQUE VALUES 

NOTE: All specifications are given in pounds foot. 
Fan Blade to Water Pump 15-18 
Water Outlet Housing 12-15 
Water Pump to Cylinder Head 12-15 

TORQUE VALUES - EXHAUST SYSTEM 

NOTE: All specifications are given in pounds foot. 

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

Locknut-Muffler Inlet Pipe to Engine Manifold 23-27 
"U"-Bolt Locknut-Muffler Inlet Pipe Clamp 

to Muffler 7-9 
Screw-Muffler Front and Rear Brackets to 

Self Locking Minimum Torque to Rotate 3 Side Rail 12-18 
Water Outlet Housing .12-15 Locknut-Outlet Pipe to Muffler Clamp 20-27 

Water Pump to Cylinder Block or Front Cover 12-15 Bolt-Muffler Inlet Pipe Bracket to Engine Block 22-28 

SPECIAL TOOLS - ENGINE 

Tool No. Description 

3600-E Piston Pull Scale 

4201-D Dial Indicator Holder 

6000AB Engine Lifting Hook Used with New 
6000-AE Adapter Kit 

6000-AE Adapter Kit - Engine Lifting Hook 

6001-ADJ Adjusta-Mount Engine Stand or 6001-FBA 
used with 6005-BKS on former Engine 
Stands 

6059-E Pilot - Front Cylinder Cover 

6085-E Reamer Kit - Valve Guide (4 Reamers) 

6110-E Ring Groove Cleaner 

6135-J Remover and Replacer - Piston Pin 

6149-A Compressor - Piston Ring 

6149-3 Piston Ring Expander 

6261-AB Adapter Kit - Remover and Replacer­
Camshaft Bearings 

Tool No. Description 

6261-M Remover and Replacer - Camshaft 
Bearings 

6266-B Replacer-Cam Bearing Bore Plug 

6331 Remover and Replacer - Upper Main 
Bearing Insert 

6505-G Checking Tool- Valve Stem Clearance 

6513-DD Tester - Valve and Clutch Spring 

6513-EE Valve Spring Compressor 

6565 Dial Indicator - Cam Lobe Lift (Use with 
4201-D - Bracket) 

6700-C Replacer - Crankshaft Front Oil Seal 

6701-D Forming Tool- Crankshaft Rear Oil Seal 

6700-C Replacer - Crankshaft Front Oil Seal 

7600-E Remover - Cylinder Block Core Plugs 

SPECIAL TOOLS - COOLING SYSTEM 

Tool No. Description Tool No. Description 

10094 Remover - Impeller 8501-DD-19 Remover - Seal and Replacer - Bearing 

1225-D Remover - Hub 8501-DD-21 Replacer - Impeller 

8501-DD-18 Replacer - Seal 8501-DD-22 Replacer - Ring 
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SECTION 7 - TRANSMISSIONS AND CLUTCH 
7 A-COMET DRIVE TRANSMISSION 

7B-STANDARD TRANSMISSION 

7C-CLUTCH 

7 A-COMET DRIVE TRANSMISSION 

GENERAL DESCRIPTION 

The Comet Drive transmission (figure 7A-l) combines 
a hydraulic torque converter and a planetary gear system. 

The planetary gear system is a compound gear set. 
One clutch and two bands provide two forward speeds 
and one speed in reverse. 

The torque converter is a combination hydraulic torque 
multiplier and fluid coupling. The torque converter parts, 
impeller turbine and stator, operate in a fluid-filled 
housing. The torque converter is air-cooled on the 
PBZ model transmissions. Figure 7 A-2 shows the air 
flow around the converter housing. On the PCF model 
transmissions, the converter is air-cooled and transmission 
fluid is water-cooled. 

Operation 

The selector dial has five positions; P (park), R 
(reverse), N (neutral), D (drive), and L (low). 

The selector lever must be at N or P to start the en­
gine. When the selector lever is moved from N or P to 
D, the transmission shifts from neutral to first gear. At 
the D position, the car will always start to move in first 
gear. The shift from first gear to second gear (1-2 shift) 
will occur automatically between about 10 and 50 mph, 
depending on accelerator pedal position. Refer to the 
following chart which applies to both the PBZ (144 
cu. in. engine) and the PCF (170 cu. in. engine) trans­
missions. 

POMET 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 Rand 
L with the accelerator pedal depressed slightly to increase 
engine speed and provide maximum tire traction. 

Identification 

Individual identification is stamped on every transmis­
sion case. A serial prefix, a serial number, and engine 
application will be found on the right-hand side of the 
case and above the filler tube fitting. The serial prefix is 
actually the transmission model number. Serial numbers 
start at 10,001. The number stamped below the serial 
prefix gives the displacement of the engine to which the 
transmission is calibrated. 

PERIODIC MAINTENANCE 

The original factory-installed transmission fluid is satis­
factory for the life of the vehicle; therefore, periodic fluid 
changes are not required. The fluid level should be 
checked at 1,000 mile intervals. 

Periodic transmission band adjustments are not re­
quired; however, the bands should be adjusted if diagnosis 
checks indicate band slippage. 
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TRANSMISSIONS AND CLUTCH (Comet Dri ve Transmission) 7·3 

Fluid Le ".1 Che.k 

' M t .... n;;mi&lion nuid 1~"~1 should b<> chtrllM al 
lOoo_mile inte,., .. ~11<. 

1, Malto ourn lhat tbe ca, ;. .tandinll le"~1. ~nd tl",n 
fimlly apply the po.rk ing broke. 

2. Hun the en~i"" at normal idle .peed, II (J", t",!\S­

m .... ion fluid i. wid. run Ih" t'n~;,'" at last idle . peed 
( ~bout 1200 fJ'm ) unt.il t l><- lIuid relic",,", iu normal 
o!>"rntinR remp"ratu",. Wben the tluid ill wan". slow 
(he engine down to normal idle .pc«l. Do not (urn 
off the on lline durin!: the fluid \ev~1 ch<>ok 

3. Shift til<! .. 1",,1<)r lev~r tlll'ough all position>, and 
~Ia('e the I~>'~r all". 

• . Clean a ll dirt lrom the ',.",,,,mi .. ,ion lIuid dipotid: 
cap before r-eJI>o>'inll the dipslid from 1M fillpT tube_ 

~ Pull tl,e dipstick out 01 lbe tube, wipe il clron, anti 
pusn it an the I<'ay ooek inm tlw tuho. 

6, Pull the dipslkk out 01 the tube again , and check 
the Jluid le ... el. 1/ """"ssary, add auto"",tic tran.<­
mi,..ion lIuid, Cl,\Z_19,'>82_A throu~h the filleT tube 
10 rai"" (J,~ nuid I,,¥.,I to F ( lull ) ",ork on the dip_ 
stick. D~ not onrfill abo,'o tho lull mark on the 
dipstick. 

Wh.,n it;" """""""'Y to drain and refill tI,e (nUl"mission 
and <'<InV"'"t<", to peTlorm """,'i", operntions within the 
lmJllnni68ion , the lollowing pt<>C<'dure sholl id ho ul'«l 

1. Remove the ,,'wer from the 10"''''' front .i,-jp 01 tll<' 
wm~rl.er hOU.'llll¥. 

2, Remov@ 0"" of u.., con,,,, .. ,,. dra in p luR' "" .mow" 
in fiiure 7A-3. 

3. Row~ the conveTte' 11lO" and """""" tl>< otl><T plug. 
4. To drain the trnn.mi .. ion • • tart ~t either r=r """",r 

01 the oil !'fln and alte'''-"'t.ely ...,move til<' holt. "'" 
that lhe """ Cltn lill downward a t one run ... " 

~. R<-mow and thoroughly denn the o il p.o" and IICJ'«On. 
Oi"""rd the oi l "'. " SMl<et, 

6 . Pia"" a new gasket un th" uil pan, alld install (he 
sc"-"On and pan on the t,,,,,,,miMiu,,- Tillhten the oil 
pAn ,.,,"';nin~ hrolu t.'I 1O_1 .1Ih .. It 

7. InsWI [,otlo druin plug. in tl.., coow~rte. Ilou.injj . 
and tillh"'n them to 20 2S lbo. ft . 

8. I n"UOI I tl", """''''''''r I>ou.in~ cove, 
~. Add 4 <1""'1.0 of Hu(uflla (ic (raJl"mj""iun nuid CIA Z-

195R2 A through the filler tube. 
10 Run the en~i= at idle .peed for about 2 min u"",, 

al!d aW.! 2 more q""rts 01 nuid. Run ll", ~ngill" at 
bot idle . !>«-'tl ( about !200 rpm ) until it rcache/l 
it. """",,I opeTAting u-rn"",."tu,.... 110 nn. ,~.~ t l;" 

oD~in~. 

11. Shift the ",lector lover throuith all the position .. pia"" 
it at p . And chock tM ftuid ]",'cL II """"""!"y, Add 
"nouih n uid to II", (.-a''''lIlissiUll to ",i"" the level to 
the F ( lull ) mark on lh .. dipstick. 110 Rut o>,<,foll 
.oove the lull mark on tho dipstick. 

ON THE CAR ADJUSTMENTS 

PreliminD'Y Throttle Linkag e 

L Apply the pork ing bTnlr<-, "nd pi"", tM ..,I"ct,,, 
I",'''' al N . 

~. Hun the cnlrinc al nonnal idlo .pc«l. II the entine 
is cold. run the on~i"" nt fast idle . pc«l (nhout 1200 
r1->"' ) until i( ",~cl"", lIon",,1 operating !cmpc .... tu"", 
When t,"" ~ng i '\e i. w~rm, .Iow it down It> """",,I 
idle .pe<,./. 

3. Conn""t a taehorr>et<;r to the engine 
4 . Adju.t cll.lline idle . peed to 175-500 rpm with the 

tl"nTWlliMion ..,I..ctoT leveT in D. 
Th< corbu.d". thrt>lt k I~,'" ,nu>! \0(, ala in>! th~ 

idlo adjustin , K nw .t 11&-5-00 rpm in D. 

'" 



7-4 TRANSMISSIONS AND CLUTCH (Comet Drive Transmission) 

5. Bottom the dashpot plunger against its spring and 
check the clearance between the bottomed plunger 
and the throttle lever. The throttle lever must be at 
its hot idle position. The clearance should be 0. 130-
0.150 inch. Adjust as required. 

ACCELERATOR PEDAL 
CONNECTING LINK 

Fig. 7A-4-Throttle Linkage-(61CM-4401) 

6. With the engine stopped, disconnect the throttle 
control rod at its clevis end. Refer to figure 7 A-4. 
Loosen the clevis locknut. 

7. Push the throttle control rod downward to hold the 
throttle lever against the stop inside the transmission. 

S. 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 1/ 2 turns 
clockwise. Install the clevis pin. 

9. Adjust the accelerator pedal height by turning the 
threaded trunnion on the accelerator connecting link 
until the accelerator pedal is four inches from the 
floor mat. This measurement is taken from the top 
front corner of the pedal to the floor mat. 

Final Throttle Linkage Adjustments­
Pressure Method 

1. Apply the parking brake to prevent operation of the 
rear pump and for safety. 

2. Remove the valve cap from the pressure tube fitting 
at the left rear of the engine. 

3. Install the pressure gauge, Tool 77S20-B, to the 
pressure tube with the adapter, Tool 77S20-C. In­
stall the adapter finger-tight. See figure 7 A-4. 

4. Position the gauge so it can be read from the driver's 
seat, and connect a tachometer to the engine. 

5. Apply the service brakes and start the engine. Shift 
the selector lever to D. 
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6. Increase the engine speed to 1200 rpm and note the 
gauge reading. Refer to figure 7 A-4. Engine must be 
at normal operating temperature. If the pressure 
reading is below specifications, the throttle control 
rod clevis must be rotated to shorten the rod. If the 
pressure reading is above specifications, the clevis 
must be rotated to lengthen the rod. Shortening the 
rod increases the pressure and lengthening the rod 
decreases the pressure. 
From the preliminary adjustment (3% turns short), 
the throttle control rod may be lengthened or short­
ened by 2% turns. If control pressure cannot be 
brought into the specified range within 2112 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. 

S. Check control pressure at idle and stall speeds. Refer 
to the following chart. 

CONTROL PRESSURE LIMITS 

Engine Selector "Pres. Limits (psi) 

Speed Lever Position PBZ PCF 

Idle All 40-4S 46-56 

1200 rpm D 53-57 77-S4 

Stall D, LandR 135-155 170-192 

*Fluid Must Be At Normal Operating Temperature 

If gauge readings at idle and stall are not within limits, 
normal diagnosis procedures must be followed. Do 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 7 A-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). 

4. Tighten the clamp on the shift rod. 
5. Check the pointer alignment for all selector lever 

detent positions. 

Starter Neutral Switch 
1. Check the starter circuit in all selector lever posi­

tions. The circuit must be open in all positions except 
Nand P. 

2. To adjust the switch, loosen the neutral switch to 
steering column attaching screws. Refer to figure 
7 A-6. Position the switch so that the starter circuit 
is closed when the selector lever is at Nand P stops 
only. 

Bands 
No periodic band adjustments are required; however, 



TRANSMISSIONS AND CLUTCH (Comet Drive Transmission) 7·5 

it i. rccoT1lIJlCJ\dcd that tho bond ruiju <tmcnt.s be ch«:kcd 
whtone"er dialmOSi. pr<>C<'dures ;nd i""l~ liw n.....-l for 
~ujuslJJ).nt. 

low B .. nd 

11>< iow bond 3djusting """'''' is thrcruicd throulh the 
l.ft fronl .id~ of the ca..,. 
1. Loosen lh" locknut ",,~ntl lun ... 
2, Ti,hten the adjwtin, screw with the too! .hown in 

fiR"'" 7A..oIfI unti! , .... 1001 ""ndl~ ··h",,.x."" "'w 
",nter. Th;. tool is a 1'",-",,1 to.-q"" w",nd, which 
brt'ah 0''''' cen"'r when torque on the !!Crew ,,,,,ches 
10 IhI<. It 

3. Back oJJ the adjWltini "',ew "xacLly two lurns, 
4. Hold the adj ... tinl """'w at th;" pot;ition . and then 

to.-q"" tho, locknut to 31i_40 IhI<. ft. 

1 Urain the Irarurni""ion. II l h< "'m~ Huid i . I~ iJ<, u""d 
"-(a in in Ih. <ran'm lsslon afl~r Ih. band ~dJu'lmMI. 

fil l.<:r Ih. nuid Ihnl1.~h a l OO·m ... h 1I",..,n .. il drain . 
f.om 'he <rall,mi .. ion. Re·u", th. Ouid ,,,,Iy if II 
ill in loo-d rondi';"n. 

2. R emove and thoroulhly clean the oil plm and """,.",. 
Uiscard the oil pan gs>1ikct. 

.1. l nfW'n the ...... '~ ...... "''''0 piston rOO l""knUI. and 
ad juslir41 nut. 

4 . I"..,rl the <evc"",, band adjusting spacer, T ""I 
7.'I!i."·A. betw...,n the adjU"'ing nut and IlIf' p"'ton m.-l 
10 Hcl.wtlins Ie.,.." _t. nele, lu [""'-" 7A-41. 

5. Tiihten the adju.tinl nul with Tool 7355·U unl illhe 
10<>1 ""nrile "h""'''''' O\-'er ""nl<or. Th", tool i< a pm· 
..,1 to.-que wrefl<.-h whiL-h b"'HM ""~r ""nkr when 
45·50 Ills. in. toTqUC i& applied to tho adjU.'ltinll' nul. 

6. fI.oock off t .... AdjUAti n~ nut n"cUy two lu r"",, Hold 

tb<o adJusUnI nut s tationary and tir htNo the locknut 
to 1. ... 18 Ib.<. ft. 

CAUTION: S~""" dam",. ""'y ",.u/l if Ih~ a.d.j~l_ 

inN nul is 11<>1 baclu-d "II exactly lwo lurn • . 
7. ltomovc the spaa:r 10<>1 from tho ",,"'0 piston rod. 
8. Pia"" a new IPlBkel on the. oil pan . and iMtall the 

""reen and pan on Ihf, t",,,,miMion. 
9 f'ill the trn""mio>;ion wilh automatic I,.,,,,,,mi ... ion 

fluid. CI. ... Z-I958Z·A. If the fluid that w .. d ... iD~d 
from the t n n.,m i .. l " n ; •• n Jw, u~ a~.ln . fit",. the 
n~ id lhru"lIh • 1000·mnh .., .... 0 ... i. i . po .. nd back 
into the tran .. ni .. ion. Re·uoe t he Ouid on ly if it i. in 
,,,,,d ""ndltlon, Do no. ov.rtilJ ~1>0", t he full muk 
on .he dipstick. 

SUB_ASSEMBLY REPLACEMENTS _TRANSMISSION 
IN C .... 

Control Valye Body 

1. IUtise Ike "'" "" thaI the lraruIJJ\;"ion oil pan ;" 
aC<:MOl ihl<:. 

2. Urnin the fluid from IlIf' tr:ln"",;""ion. If lhe ... me 
Huid is '0 he u-, •• d a~.i n in th~ t ra nsml ... lon . fl lt~r 

I"" fluid Ihru nJ h . IOO·m ... h K l'ftn .. i. d rainll 
/.-..rn the tran<mi .. , ion. Re .. « ,he fluid u nly i/ il i. 
in ( .-..wI < .. "dition . 

.1 Rp"MwP tlw! o il pan and gasket. 
1 . ltomovc tho Huid """"'" "'mining dip and the 8<'"",n. 
5. R emo"," Ihe I>olta that ,,\lIsen tho ""nlm! v",J> .. lxxIy 

to the Ir.tnsmission c:ue . s"" fi ~u", 7A-7. 
6. Ca",fully I""", Ihe control >-,,1,. body and work u,., 

manual .hilt link out of the manual ""Ivc. 
7. Whfon Ill<' conlrol ,·. ive lxxIy i. i""tallt'd in the ""no. 

millSion. make ""'" thai the manua.i shift link ;. 
cu""""W Iu 1h" """,,,,,I val,~ and that tM throttle 

'" 



TRANSMISSIONS AND CLUTCH (Come t Drive Transmission ) 

Io-VM io Ioaolo'd bet"..,.,.. u... downahiI, .... I~" and W 
'"'-'I> plat.. on 1M UPI"" body. 

1\. IMI.OJ] 1M conlrol vnl,.., 00dy ,,, ...... a'tachin~ 1>011.0 
Mnd LoI"QU<' them to ~· IO lbo. ft. 

9. I ... ",J] u.., ",,_n and ''''" .... " .. ..,ta, ..... dip. 

III. .. .. inon a ,_ "iI pan """hI un the bo,,,,", 01 tl", 
,no .......... ;"" <:!>IOC. and w.ta.l1 1M ,,[I ""n. ' .......... the 
,,;1 pan »<=wo '" 1000lJ lbo. It. 

11. ~·HI u,., Im ... ",i';"'" a nd ~"jll&' In... momUilI ~nd 

IhmUl~ linkaic "" , ,,,,,,,iii....!. 

Go ... . nO!' 

1. Dno.in u.. 1",,, ... ,,, I!O&k>n. U ,!.r ....... hid i. 'ft '"' 
,,~q;ai n in ,n... tru . ... i".o ... nller ,ho nui d th"'''lh 
• IIot·one," .cre<'n h i, d<ain. f."", .h~ .nn.mi .. i"". 
Ke·.,,," .h~ n"ld onlY il it i . In ."" d ,,,,,di.ion . 

~. U ...... ·onn"'<:1 11 .. " ....... , .... """"Il.in~ tube. coo"'r 11 ..... 
t il"" pquipp<><i t 8nd u.., nil ftllto" I""" a. ,he \no, .... 
",,,"ion.. 

'" 

3. Oioo<ollJlo'CI the dri,·" <haf, ~ I tho: dr,"" pinion lltut.~ 
and "'''''''''' Ii. Ilt:move ,I", I ..... I"""" nu to IMI 
011<>("10 (J", te:or ""1'1'"'" brari«'1 'OJ Ihe undp'Mli y 
<...- _n,bet. 

~ . "ba: ~ , ........ ,......,., jad< undt. 11 .. I"""",,_ion oil 
""n and r.U.r: u.., Ita""","'ion w tau 11", .... d "ft 
Ihoo rubb<-. '"",,"'Ion 

~. Oieconn.cct tho! 8~te' ... bln. 

G. R~mov" tk "'""'" _mber fm", 1M """~,body. 

7. Ln-o. .. " tho, b"no",l"""", lor _""'ler a=-iL..,lily. , ...... 
rt'I"I»l.., thr nle""" housi.!lII Lo <01" bolts. 

8. ~ the O"t*r IOUPpn<t and the ~x..",.ion tonusl",. 

9. Th>mo,.., u... ,,,,..,m, .. snap ring. UIIinl Tool 7()6.4 . 
• ovemo,. and ROVe",,,, d.'~ ball. 

10. To inataU (J", _mor. """'..., the '''''',oinr p r<>­
~ .... TIJhIen the ute ... ion houAinI to 0l6¥ bolts to 

:zs.38 lboo. fl. Tighten the inoubtto. Lo C<"OIt membe. 
nulll 10 13·20 It... It. 

heten.lon Ho".ing luahlng olld Reo r 5 ... 1 

1. H~m<Wf'.he drive shal. ,,00. Imn. yoh ....:mbiy. 
2. ~. the .,. .... _I wilh the Ioul ohown in II""" 

7A.·12-
3. ltemov.. LJ,., ex"""'ion """"'in, busbin, with thoo tool 

. ho>o.n in fir"'" 7A.·la. Uee """ ,,·Mn u.., bushing 
""'''''1'' li in . .tallcd I() IlllIt Ihr- "pli ne ..,al i, 001 
d,.'''''ied. 

4. WN-n iN!",U"'r " ""'" buoohinr. WII! I"" "l'O<"iaJ tool 
ohown In 6 ... ", 7A·14. 

5. B..lo ... i ... ",I1"', .,.,.. _ I. inqx,cI lhe _1m, ..... . 
fooo 01 the uniVt".nII01 joint ,..,.kt: lot 1W1"ft. If 000 ....... 

are found. ""pla"", the yok<>. 
6. in.l""",' the oounw,bore of the hoWl''', f,,, burrs. 

Polish of! nll bu ... ",ith cm<:I1. cloth. 
7. Coal the ou"', d>arnt-t<'r 01 the ""'" _1 with" ""it· 

ablO' _Iina" rompo""d o.tLd pnoi,lon u.. _I in the 
bor-o, nl thoo ut=sion I",.... .... ..-ith II .. boot side 01 
,he _I \0 the ..... , . 

S. Drive Ihn ",,"T into lhe hoWl"', with the tool IIhown 
in IIgu"l 7A·15. Thtt ,...Al.houid be fl.mly ..,,,tM in 
the bore. l ... taU the drl,~ <haIL. 

low s. ..... o 101.'on ...... So, •• Cov •• Sool 

I. Ora,n 1M fluid lrum W , ... ""mi...ion I,.n. If the .am. flu id ;. to 10" ">cd .~. ;n Tn the lran,.ni •• ;on. 
m,., the fluid Ih,o'lllh • 1Of. ...... h .. ,een .. II d,ain. 
I.om tl>o tru>Jlliu!o ... K ... ........ be fluid onl7 if it I, 
i .. rood .. ndiliOQ. 

2. Rt,u..- the lock nu, lrom lhe \uw t.nd ""jIMI"" 

~' . 
3. Iu..""",~ lwo op~inl nttaciling willi I",m II><- 10 .. 

...."'u OO'·~r 
4. T emlX'",ril." insl.:t.ll two 0/16" IR ~ ~" bollz and 

nu"," BntLom ,he lon, bol .. in u,., awoe Thh ..... tt... 
nulll doom "pimol the ...... er. th.n .. ,m,"", tl ... l"ftRain· 
'nr lie,...." cove' bolla. 

5. L>own Ih" nu .. on the lon, bol .. one turn ~'a ti"",. 
Jt"'~r to II",,,, 7 A4I. AI IhP fYI"~' ""!~"~I'" h"", tho 
"" ..... ti~ht<'n W low betn<! adjW>tinJ,: OC!"f'W ond k..,p 
ti,1otenin. il all I~ COVe, and ""'"0 p,""", """'"" 
"" ... y I""" ibr alOe. Thit ,..ilI "".- thoo tlrul. be· 
_ u.. Jo.,. .. ,...." " .. \Un .... m ~nd tho It>ov t.r.:I. 
Iu ",.,up, .p'run lho alOe mnd "lay '" ",.'Iinn "'hen 
1M pillIOn .tern """ ...... n"l of the atrul. R~rno"" the 
001 \.8. cov~. and pislOn. 

6 . i"'l>t<'! , .... bo.lJ dN'><k ..,.l~ in u.., I.,... """'" pmLon 
f", frH ",.,.......,.,1 and """"" ..... Iinll. If any defed 
uW, ,han for-eiVl moten.] io found in the.,.11 dLrcl 
~.I,·" . ",pL1a> u... ... ,...." p"""'. 
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7. Place a new seal on the servo cover. Do not twist the 
seal. 

8. Install the servo spring and servo piston. The low 
servo piston ball check valve must be at the top. 

9. 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 7 A-34. 

10. 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. 

11. When the cover is close enough to the case, start 
the regular cover retaining bolts in the open bolt 
holes. Tighten the bolts slowly and evenly to prevent 
distorting the cover. 

12. 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 lbs. ft. 

13. Adjust the low servo band and fill the transmission 
with fluid. 

Reverse Servo Cover Seal 

1. Drain the fluid from the transmission pan. If the 
same fluid is to be used again in the transmission, 
filter the fluid through a lOO-mesh screen as it drains 
from the transmission. Re-use the fluid only if it is in 
good condition. 

2. Remove two opposing attaching bolts from the re­
verse servo cover. 

3. 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. 

4. 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. 

5. Install a new seal on the servo cover. Do not twist 
the seal. 

6. 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. 

7. Alternately tighten the nuts to compress the return 
spring until the two regular cover bolts can be 
started. 

8. Remove the long bolts and nuts and start the two 
remaining short bolts. 

9. Tighten the four bolts alternately and evenly until 
the cover is seated. Tighten the bolts to 12-15 lbs. ft. 

10. 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. 

2. 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. 

3. From under the hood, remove the two bolts which 
attach the throttle linkage bracket to the converter 
housing. 

4. Remove the starter. 
5. Raise the car. 
6. Remove the cover from the bottom of the converter 

housing. 
7. Drain the converter. Remove one of the converter 

drain plugs. Then rotate the converter 180 0 and 
remove the other plug. 
Do not attempt to turn the flywheel with a wrench 
on the converter to flywheel stud nuts. 

8. Drain the transmission fluid. 
9. 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. 

10. Disconnect the manual and throttle linkage at the 
transmission. 

11. Disconnect the speedometer cable at the extension 
housing. 

12. Disconnect the oil filler tube, cooler lines (if so 
equipped) and the pressure checking tube at the 
transmission. 

13. Remove the two lower nuts that attach the rear 
support insulators to the support member (cross 
member) . 

14. Disconnect the parking brake cable rod at the equal­
izer lever. 

15. Position a transmission jack under the transmission 
and raise it slightly to take the weight off the sup­
port member. 

16. Remove the bolts, which attach the support member 
to the underbody. Remove the support member. 

17. Lower the transmission and engine and support the 
rear of the engine. 

18. 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. 

19. Remove the two lower converter housing to engine 
block bolts. 

20. Work the converter housing off the engine block 
dowel pins, and work the converter pilot out of the 
engine crankshaft. 

21. Secure the converter to the converter housing and 
lower the transmission. 

Installation 

1. Secure the converter to the transmission. 
2. Mount the transmission in the jack (figure 7 A-8) 

and position it under the car. 
3. Raise the transmission and start the converter hous­

ing on the engine block dowel pins. 
4. Start two converter housing to engine block bolts. 

As these two bolts are tightened, be sure the con-
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"" ...... pilot """"- the cranbl...rt and thot u.., """. 
verier dri~e .t...w and drain p)".tO ~l<or u.., ol>l'oi .. " 
In thP ~ywhofl. 

5. !W.;'" the tnlrIo!mieUon and ,,,,,tAli tl .. enrinc .ca. 
,""pport " ... ",lo.. ( "...... memb<,-r ). 

6. Slnwly Io.o<e, the tnonsrni",ion e~er";"in, "',," In 
p_~nL da"""~lnr U", i"""\oolur OIud .hread .. 

7. T~"""", U",~. ' ....... 11 and lirf\Len u... i ..... 101o< 10 
""* member null'" l.1·ro It.. It. 

a I""tall the .Iud nuto and Oat _ohe ... ",rum AI'-ch 
the ""''''' ...... lu 1M t'lyw'-L Torq"" nuts to 'l3-'l8 
lho.. fl p., not 'U~mi>t to 'u,n the lIywh.;<1 "'lIh • 
w",,,,,h on ,"" <onv~Tt .. '" n,. .. ·b.,.,1 ",ud nut •. T orque 
the conwrir. dm; .. plup to 20·28 ll).. II.. 

9. ' ''"tall the "",,,,,.ier housin8 lowe< """ ..... 
10. C"".....,. the fille. tube, ruoL.,. Ii .... I if "" ~ipped ) 

And the p...-,,.. d>o:d<in~ tub... 
11. C""""", the (hroWe nnd """,,,,,I link.g~. 

12. e"",-( lhe Iv<>«Inn..,,,,, ""blr. (" ...... """1 and WjlLii 
the po.rJUn~ hn h . 

13. I..,b!icate 1M Iron1 uni ... ,,,,,,1 joint slip yoke " 'ith 
lubri<2n1 B/V,·l\1589.A and "IIIIaU , ..... d.i..., 0li.011. 

14. 1.0_. thP ('a' 1<1 .he 1Ioor. 1 ... ",11 tbr Upp(:' L ..... 
""",'-erie. houoin. '" tnri"" bk>clt wit... 

Hi. \ """,11 the throttle linlt.oge b .... clcot "n the ODllv~rtcr 
hou.ini. 

16. I.-tall Ih<- "I>I~. 
17. Fill II", t.nnom*ion with ftuid. Then chcd:: U", ftuid 

J..,..,\ with lhe t ... ~ a ' ,,,,,,,,,,I "P"r3linr I<'m· 
""""'u ..... 

lit Wllh lhe ""~;"" ",onninc al ;dl~ Sj-..,d. Mil, the .., . 
Io-ctor I.,., ... I ....... ' N to n and lrom D loo.d, In N 
lor al ~I 10 Ii ........ Thio ";11 flll lhr. low "'...., 
... t- Clvily _lIh fluid. 

19. Adjua lhe """"",I ~nd Ihrotll<' linu",. 

'" 

UANSMIUION OVUHAUl 

Oil Po .. .... <1 COfttrol Val"o aoely lIomo.ol 

I. AU", II><- ' .... """'i.ion two r-n r-=><WM from the 
""t, ",,,,,,ve tI", conv~tlp, ~nd pia"" Ih" t",,,,,",wion 
a_rnbl.v in toc tT/lnami.ooinn holil .... obown ill fil' 
u", 7A·9. 

2- &,f".... ....movinr any '" thr .............. ion Mlb--aI­
wmbIit!o.. thnrooghly c",,"n II", ouuiM III the \r.mo. 

miNion CIllIe to p ........ nt din from IJ"l!i"l l<ai<J<o the 
"""""'ni!m. 

~. lie"""",, Ihe oil""" AM ~ ... ket ii;;;;~::~ 

PMY UVfl~~ a lNG • 
GfU IOWA~ D fRO NI 

Of TRANSMISS ION 

DIAl , 



TRANSMISSIONS AND CLUTCH (Comet Drive Transmission ) 7·9 

4 Hemo..., II><> "",,'en reta ining dip, and Il><>n ",,,,,,v~ 

the """""n. 
G. Re"",,,,, the 1>011, Ihat attach tl>< control "~l"e body 

to Ih., "",... Remove thP mntrol valve body . 

T."n,mi .. ion End PI"y Check 

L Muun' a tlial indicalor on Ih< lransmi .. iu" """" "" 
thll t til<: ""nMet "",II< on til<: ~nd 01 til<: primary .un 
~, .. '" ( turo;",, ) wft. Hefer 10 figure 7A -IO. 

2. Install th~ extension housinll 8M1 1"<'placer or a lront 
unive"",1 joinl yok~ on u.., output .hart 'vIi"" to 
align the outpul .hIIlt, 

3. Pry II><- ,""wrse ring loor (fLgure 7A-l0) lo""."rd 
"'jlh a tar!!" !Icr",,·dri,er. Set III<: d;,,] indi""tor a l zero 
whil~ "",inlaininR a ,li~hl p""""'''' on the """''''­
drive, . 

1 . Nu," pry tI", d ulch drulL] ,u II.., roor. s.o., iiitill"<' 
7A -ll. He<'<l,d II>< indicator r=dina; lor u"" during 
tro""mi .. ion . """mhly. End play ohould be bel",,"n 
O.02Q and 0.039 inch. 

5. Remuve Ihe indi",lu, and the "",,] rev"'""r ur yub . 

PH Cl U10l '""'1 
• 

'QW"RD ~"'R 
0' 

n"NSMISSIO N 

C .. , .. and Ext.n.ion Hou.inll Pari> Removal 

l. If the ex temion oo,,,in g _I "nd bushin g an:' to '-'" 
r~pJacro. first ",nlO>'e the ... a 1 a' shown in figu,e 
7 A _ l~. 

2. R~Lnov" Ihe exlension !>ousi">! bu""in!! "" ><hown in 
Jiiu,~ 7A _1 3. Use (!are when the bus/lin~ rem,,,,,, 
i, installed "'-' lhat 1M <pH"" .. al is not dam.,gcd. 

3. When in:.talling a ""w hns/ling. """ lhe """"inl 1001 
d~tails .hown in ngu,~ 7A -H . 

4. C""I lhe oul<', diam,,"'r uf a nt,,,,, ... ",1 with a "nilftbl. 
""aHn~ compound and po:!Lition Ihe _I ill Ih~ hou._ 

TOO L 

i!l~ 00'" ,,·ilh ti,., boot .;d~ of Ihe .... 1 to u.., ,. ",. 
5 . f" innly ""at II~> ... ~I in ~~ homing with II..., luul 

0.1",,,.,, ill fi~u,e 7A· l .~. 

6. £kmo,"" til<- ~""'ns;.,n OOu.i"g to ca.., 1>01 ... Remm'e 
Ir.., eng;"" rear ruPIK''' and lhe ~.tcnsion housing. 

7. £kn}(we th~ I«W~"'< .. """I' r;ni. uointr Tool 7064. 
tllt" iI<>" eClluf (Jigu,"" 7 A· 16 1. and the gOW'mo, dri"" 
ball. 

S. R pmow th~ bolt .. thaI attach u.., lront pump hou. · 
i" g 10 Ihe lntnsmi.,.;on co ... . R""",,'~ u... IMflt pump 
and ,talor support a.."mbly . 

9. Loo" .. n \I,.. to ... lotnd adjustinll """,W. Remo,"e the 
low lotnd .t,ut.<. Remove the seal rin~ from the 

'" 
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V';""" Y '~n KNI' (!~ rbi",,) 'Mit ~nd then ,c,,, ... ,·~ 
tlo~ duk;h dmrn , Now, ,.,.nlO'-~ til<! Inw .... nd. 

10. 1'\011 on II", vli"""y AUn """ (I ... ,l.>~ l lIh:olt And 
.........",.. I~ ink'lrRl pillion ""m.-. and OU'put ..halt, 
wud thr ""';eree rin.lt """ ' fi ....... 7A_17 1 lrom I .... -11. He""',.., the .n'·~'''')f I"''''''' .... _I ,;nl<" I""", Ih~ 
QU(Vu( .halt . 

12. Rp'l'><we (ho! r(,. .. ~noe ,irIj; l~a , th,,,", .. ·a ...... ' I,,,,,, 
II", "' .. _ 

I:J. R~ ...... .., tho ...... , pumv all .. chi", boh~ and ",,,..,v,, 
II", ..... , INmp /"0<" the mOO!, 

'" 

' It. 1 ... ·17_'1"1 .... , . ,,1 •• a"~ 0.'"", ~ha" 
.. "' • ••• -/1IOC-oI4 171 

1-4 Rt-rn..>.., , .... __ bond frnm thr ...... 
1::0. Di>I<:<m ....... lhe by PON! IUto. f,,,m t .... .,.~ ( il Of} 

f'<[U; 1'1'",,11 • 
III H~m<"e 11>0 vent t"t.o. 

On,h .... 1 of 5,,"'''' ... mlo ll •• 

Durinl I .... rt'pe" "I w .,,~ico, <'M'lain 1flO' 
.. m l instnl(1;(>ruI ... ·hicb apply'" all unitt of ,he 'I'lI"OJ­

mi .. iona "'U"' .... follo;r..-oo<i. "".,.,. j""trv<.1k",. 3 .... giv~n 

h<m> '" "void u""'''-''-'Y li'pNition. 
H~nd l~ ni l '",,,,mi>oion fIFIrl~ "",.ful ly 10 avoid nid _ 

in, or bu,tinv , .... t-rin¥ 0' ","'inK ~.r!~""" 
C ........ II poru Uooruulhty and lubr""k' .11 internal 

1""'" of U ... trn.rmmi .. k><1 wi""" a_mbly with ~.t..o­

ma'ic , ... ".m;"'inn fluid. Do lOO' U,., any .tl><. luh" un ... 
Gt..kels ~nd ,h,ust .. ,.,,;,..,-,. mAY be "",,!HI ... Ilh ",,,,,Ii,,,, 
'0 facil ;IIIt<! a_mbly_ "Iw.y~ install " PW laokota wi ..,,, 
a ... """, hH ,,¥ 1M 1T~".mi .. k>n 

l 'i,hk'n nll bol", and ""_" to ,n. r«'\)I11mr'ndM ,-
The onlr h .. , loin, a ... ; .. ' ..... lor ""'I ... ~ .. ~n' ;,. u.. 

e", ... ,i" ....... . . 1lI' bu, h in • . If n ...... " .. bu. hl" . ,,-•• • ; • 
• n<ou",.,,",, . , ........ " . "n,.;n lnl ,t.. ,,-m n bu , h h" mu. t 
I.e n:plued . 

'.ON T 'U"" AND STATOI SU"OI' ~s ... n l"" tY 
I . llerr'lOV<" tJw. bolto thol Quad, thO' .IIIMr ",,,pori 10 

thO' lront 1"""1' ~n • . I~r ,hr. iI>o.t<>< ""PIlOtt 
....rt from ,"" PWI~) h"",,;nl. 1M., 10 flCI're 7A· III. 

2. H.""" ... ,ho- dutch npply I''''''''''''' _1 ,inJl' lrom t"" .11110, .... I'I''' .. L 
3_ Lilt II.., roto" .lip"" .. orvl .I if>f"=' I prinJ" !rum tJw. 

front pump howin,. 
., _ To re"""'" Lht- cn",...-te. p",-,,,, ",lit'! v~ I, ... and 

u,., ron'." ...... -"'" ~k ,·~I"., 'fi&u"' iA· 18). ..... 
plie .... Toni 3J621. to "''''".,'' thr. """p . i"-ls. 
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r.:-~~.:",."G L~ O ' II ING 

'IONT 'u .... AND nATal SU,.OI' INSPfCTlQH 

1. 1 ... "",,1 I~ clutch drum journal ot Ibe ..... 10< OUI~",.I 
I ...... ..., IlIId n>Ullin ..... 

2. (;hfdc the side d~ belWt't'f\ 1M clutch 8P1'Iy 
pr_re _ I . ;nll'! ~nd ' .... i. ,.............. in u.., stalur 
luppo.l. n-c~ """"Id b.. 1.>.1 .. ·"" .. 0 .0035 
And 0,(X)45 inch. 

3. In'tall Ih~ ~llIlch ~pply p", .. ".e . ....... 1 .;n~. in U"". 
" .. """I runn;nl poo;I,o" in the duldt drum. 

4. ''''»<><"1 the dutch drum front ( .. Icdi...., . Ih." ... 
"'~' 1(>0" "' ..... , T""~I the p"mII.y """ ~e.ar ( Iur· 
b,M l .nolt bu.hin~ in 11>00 .\.I1ur "'1'1><><1 .naIL 

&. Clwck the pump hour.inC a nd , UPI><'''' 100" u.,..i,.., 
w ..... 

fi.. I"sped 11>00 DXl,'el"l<1" pwnJJ d.,." bub t.u.i:Ji", in the 
lronl pump housiJ\l. T""P)CI the pum!> dri...., hub 
_I in I'" pump """"i"r. II ~ ...... _I io; 10 boo 
i""t.ollHl . U,", Tool 117 .... "'1': 1M """""'~I "nd Tool 
i7S37·A r", il\Stall~lion. s.... rL""~ 7A·19. 

7. II Ih. <"'lV~,te. stalo. 10 im""U., d~M"I"'" i. 10 b(, 
~h('("kM , ",'e. to am,·en,,. ",,,,.,Iuo. in thi • ...ct.i0ll 
,,/ 0", "' .. ,,""]. roc lb. p'UI>t', I'l'\.OC..:Iure ""lore II ... 
II'IIfII I"'ml' ;" """.",.,Ied. 

'IQHT .u ... , AND nAtO- $U •• o-t AS~' 

I . 1""\.1 11 II,.. <vIIv"".,,,," 1_'" ... 1;'1 , .. I,.., and the. 
""" ..... rl~ ..... 11 ~k "81~ .nd 1"'" ~ ... "'" ""TU. 
n"I", ,,, fi[!Ure ;A·18. U ... PI;"~ Tool 33621. 10 
; ... tall Itw:. """I' .inp. 

Cl UTCH APPLY "'E SSU~! StAl RINGS 

lOOt nU7 

2. !'Iac.: u.., _ ( llat , ide up ) in the pump '-"in,. 
3. A. lhe aJ.iP!'<'n and .lippo;< &prinp ft~ in.",JIM '*" 

1"'t!flI lhe ro4or and """'I' l>uu..in, . mab ""'" ... ch 
. p.in, bottom. in the oprin. ""leo in the oiipP"'". 

4. Pia"" the .blor ouppOrt in U .. pump hou. in. 8nd 

'" 
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'n .... ,1 tk bo! .... Tom;"" 1M oolt. to 12·17 lboo. II. 
S C.lwek lhe vump 1m I...,., rotalNm by pladn. il on ,"" 

"",,~erler pump d,j~e huh in nornud runn;nl ~Iiu" 
And ru m i.., the pump t.uu.in • . 

UU 'U".. DlSASSlMlt ' 

I , 11......,,,,, I"" ~",,,,, lhol AI ... "+' the roo. pump "",'r' 
pia ... to the hoousinl- fI~ tho! ~ plale. 

2. ltemD"~ I"" rotor • .JilJllM!' Rnd 5Prin,l. R~I~. to 
~ ...... 7"·'20. 

u .... "''''', I N ~'1C1'ON 

1. 1""1_1 the <>ulput ..... It .u!>PO. t b.<",.~ bu.run~ in 
the ""'. pump howin. lor "-'-', hull«" the roo . 
nmo of \he ho.><Wn. LO. I.,. Ir" "en>nr' _ure _I 
,i ... .. _ •. 

2. 1 .... \.1111 lhe ",,'~mor I""fIIIU'" ",,,I rin •• in ,"" JlIlmr> 
hou,jnl.nd <hcd tI·", r in~ ,ap. TOO dn. ~" I' should 
bo 0.1101 to 11.009 ;",,10, 

3. CJ>o,ck the ru-""'" pn'MU,," orif:j"" 10. nb<.ruclion. 
4 I"""",,, "'" 01l1'f"'1"11 """ pump ho:tutoiJ •• fu, """"r. 

IIAI ' U"'" AIU""lt' 

I. '1"<> """",,,hi,. lho ""OT JlItm!>. place .hr- rotor in the 
pump hooti", ,,-jib the fbi ttidoo up. Tum II", ro_ 
"" dUll !he lIal owia'" "" Ihe LU. if _-:ord "'" 
1.toUom of the pump howoinc. 1"",11\11 11'0(' .liJlpr .. 

COVER PlAn 

n' 

and . prin,s bet""""n tlw ",10' and Mmin • . Relf" to 
IiI{Ur(' 7"·20, 

2. P lace "'" """'" on lhe pump hou ...... nd torq..., , .... 
~ '0 :.0-00 lbo.. in. 

3. Inst.all the pumr on lhe oulpul .... ,1 in its norntlIl 
runnin. !IOfltwn. ChN:k ''''' pump 1M I ..... ",1..I;nn 
by lumln, the pump I>OUII ..... 

4. Ro-I...., remnvin, .he. pump I""", the output ohall . 
make sum thol the IlAI ... rf .... on the pump roltlf 
L D . i. ,.,..':lrd the bottom of tho PI,mp houain,. 

OOVU NOI D+~A55!""'I' 

1. ilem<WC II", """''''' tNt .ttad> !.he JOVe""" ..,..... 
platt- 10 I .... houoi .... s... iiI"'" 7"·71. 

2. Ikn""'" u... ~ ,..,1..., lroltt , .... housi .... 

GOVERNOI ' N~"CTIC»< 

I . In"PI"'< the (O"ernor val.~ and hoo"inl lor ..-eAt. 

C."" ... . lBth Wla, ....... d I" poIi.h 1M vol ... II ..... 
;. •• ke n 10 .v.id .ound lnc the w. •• , eda; ... 01 . IN-
nh'~. 

OOVU NOI ... SU .... 11f 

I . I"",tall tlw (O"emor ",I". in the _~mor body ~nd 
r:ho!dt \he valV<' lor fro", ............... 1. The ,,,I>.., ohuold 
Ian uI i,o mrn _i(hl .. hen d .-y. 

1. In.taU the ,,,,,,mo. OOdy """ ~. piaI<', And .... "1"" thP 
"""'''''' 10 at·3(J lbe, in. 

HIOH CUITCH DII"'~~EMItT 

I. Ikntoo>'e u,., """P nn~ 1 .... 1 rrl:ti ... , ..... forward ... n 
gMT and finn,,, In lhe dutch dnlm. Hefe, to II", ... 
7..1. ·22. Lift tho- ~T nnd ftnn ~~ uut ul.he dnlm, 

2. He_ thl> ciuld> pia", pa~k " nti I .... dutch hub. 
3. P18"" the toot """"'n in iiI"'" 7" ·23 on ..... duldt 

pltMon ",tum ..,rin~ ,..tai .... , . and tlv-n plaue tho 
dutch dl\tlll unde • • p .... C.ornpre. the """in. ,00 
""""",e ,..., .... p Tin. , Guid" lhe . p.;n • • " .. 1"", •• 
II>< pr ... , a m rises."" .ha. lhe " l.ill~r d"". n+>1 .,id. 
In tn .h~ . n a p rin, " oon . 

• . PLao. "'" du.ch drum on lhe romplM~ty ..-mblrd 
Malor oupport _It a nd fron, pump how ..... l'IoH 
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TOOL 
7000-n. 

~"" ... 7A·21. Apply air pmoou", 01 Ih~ l>oinl ,11OWn 
Lo fo= Ih. ~i.I"'" ""t of U", dut<;h drum 

.~ R""",,,,, tho Viol"" ...... too, _I from Inc pi.1nn Bnd 
lhe piSlOn in.- _I from <he drum. H..-I". LO tI"' .... 
7A-25. 

HIGH CLlITCH INIIlCnON 

I . In"l""'l , .... rl,jVl' pla_ I",. dnma KC. Th~ ... plateJ 
obould ho n..l. II Ih"re ;9 a ny perreplible dilll> in 
!hem. they mUll bol ",pia""". If lhe old pI.l .. aT. t .. "" 
..... ..-... ' itty "",>\ no< ~ . I .... od in • , ........ 6e­
~..,_ • • " <Iun ... wi.h 8"1 >ott 01 dd~I"&""' ""'~. 
lion. Wipo 1M ... <I .... ,,-i ,h li " t ·l~ '",n' •. 
If IlCW driVe VIBte.o a,e 10 ~ iMt.olle<i . onoLr t .... m 
;n ~",,,,,,,,.ic I","..,,;"'ion Auid to. at 1.,,,.1 I~ ",i,,· 
uleo hoI"", ...... mblin. II",,,, In tI>c c!u.dL drum 
nu. -kinI: ~ damIIore 10 "'" ploW duro 
in, 1M rno ...... i8sion lluid fill p .. i .. d and inilial 
~runrun,ll·in ·· 

PlSTO .. 5f"'l 
O .... f lll 

I 

SPRI .. G 
Rfl ... J .. n 

2. l.,..,..:t!he otHoI dri ...... clu.dL pblH. "...., dutm 
pI~ 18 IIhould ..... he tlot. If 1M ... ia any prtc.pl.ible 
di"" in lhe d,iv"", vlat.... t.b.y oboold be repla"""-

3. lll'))ooC1 lhe clutch piston bo.ll cl>cck "",Ive I .... free 
IDO>''''''''nl and Pr<)I"" _ling. ~lA1r~ ""'" Ill<' mill.,. 
in lhe eluldL piolnn ia OPl"'. Refe, '" IiK"'" 7A-Z5. 

4. IftOJIN:! the dulu. dIw" bWlhin, f~ '""!'I' _ 

IUG H Cl lITe H a SlIMllY 

1. Install _ """" pi,l"" intkT _I in lhe du tch drum. 
lnll-all a new ""I<', ""AI on the dulci, VilLOn. Refer 
10 lI.ure 1A-ZG. Lubt-i('Ot.::: \be pioton .... 11 w,th ." ..... 
II'IIlic I","w"';";o,, /luid. and ,,,,,,,,II tho! piolon in !he 
d"lm drum. 

2. PIM"f' Itw, d,,\d. p ......... ",Ium 8Prin •• 1>11 rprinj( 
... tal"", "" II .. pioton. Place ,ho du'ch drum ,,~ 
~ pr ...... ( Ii,,,,,, 7A· 23 ) aoo ("" ... 11 1M _Vtin~ ...,tai"". 
~r ring, 

~. , ... ",11 the dri,'~ 1I, .. d driven pl~"'" ~1t~""M,,'ly in the 
dulch drum. starti", with .. it<oel pble (nen It> 
lhe piaton ). In i'C1' t .. ",,",~ ,I> ..... __ I plola 
, 2 QdjaOl"n' I .,... ulW'd. Rel~. 10 SlUt>! 7A·Z2. 

4. "". bot plale in I"" clulch JICIck ! top of the pack ) 
.I",,,)d "" B non-metallic drive pb(e, 

5. '""toll I .... cLutoh ~ul> . Tl>< .. i . no w .. h~. I",h.,~" 
I .... . lu,~b b ub aDd ,'" f",,,· .. d l1. n IU, IiII nle. 

Ii 1",,11011 1M in""",1 forward sun lI'l"" and ""nl'! in 
the dutdo. drum. and .!>en iruoun .......... V . inI. 

CQN1IOI V.o.LVI _OilY 

n.., Con .. ! Dri"" v.l"" body iI identil1ed by D number 
Irtamr><>d in I"" 1..0 .... , hody. Ref",. 10 fl",.., 7A·2I!. Roofe. 
10 fi",m 7"·26 for ~ idftLliflcotinn. 

1_ Remove the "",n ... 1 .... 1...,. 
Z. R""""'e Ill<' ronlrvl .....-.'" ."',,IIA"" ....t"" oprin. 

, .. 
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retainer, spring, and spring seat. Remove the control 
pressure regulator valve. 

3. 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. 

4. Remove the 1-2 shift valve governor plug cover, and 
then remove the plug. 

5. 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. 

6. Remove the throttle modulator plug and sleeve, the 
governor pressure plug, throttle modulator plug pin, 
and the pin guide. 

7. 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. 

8. 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. 

9. From the upper body, remove the throttle lever stop 
plate. 

10. From the upper body, remove the downshift valve, 
throttle valve spring, and throttle valve. 

11. 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. 

12. Remove the three screws and five bolts which hold 
the upper body, separator plate, and lower body 
together. 

13. 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. 

14. 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. 

15. 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. 

16. 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. Clean all parts thoroughly in clean solvent, then 
blow dry with moisture-free compressed air. 

2. 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. 

3. 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 7 A-27. 

1. Place the orifice control valve by-pass check ball in 
the upper body. See figure 7A-27. 

2. Install the front pump check valve. 
3. Place the separator plate on the upper body and 

retain it in proper position by installing the hold­
down plate and screw. 

4. 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. 

5. 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 
bol ts and screws as specified in figure 7 A-27. 

6. 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 7 A-27. If the 
valve binds, separate the valve bodies. Remove the 
shift valve and check for scores or burrs. 

7. 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. 

S. At the opposite end of the upper body, install the 
throttle valve and spring, and the downshift valve. 
See figure 7 A-28. Install the throttle lever stop. 
Torque the transmission throttle lever stop screw to 
20-30 lbs. in. 

9. 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. 

141 



7·16 

'" 

F'O N' 'u"" 
CHICK 
VAL VI 

UPPE~ .,,,, ' 

.,--

• 

TRANSMISSIONS AND CLUTCH (Comet Drive TrClnsmission ) 

I . S " 

10_10 In , .. 

HOLD_DOWN , 

-
• 

• 
• 

• · 
• · • 

" • • 
• 

• 
• - I 

• • 
• • -

PIA I E CD 
1.l SHIH V"'IVI,SPRING 

... ND SPRING SI ... , 

• 
() 

u .... pu .. P 

IN ' '''U 
CHECK .... 11 

CHICK ' I V ... LV! 
f O ~ fU! MOV I .. tN' 

, 
J 

-
~ 



TRANSMISSIONS AND CLUTCH (Comet Drive TronlmiSiionj 

OO WN SHl f T DflENT 
PLU G "-NO V~ ING 

,.u1\Q 
!:-:~ 

CO N I IOI eOD'IDEN Tl f IC A TlON 
NU MUI Sf "-,,, Pf D HUE 

CO MP[N S"' TO i 
VALVE ANO 

5P'I N G 
SEAT 

CO NTl OI PI ESSU RE 
RfGUI AI O .... ... l yE 

f i, . 1A·U_Co.".1 .... ! •• _~ ......... ~I . " ..... ,o--(toOC .... 2. , 

7.17 

I H ~ O T Il [ \!V! ~ 

STOP Pl"- H 

t ==;= . ... 

V"- l Vf 

I HI OTTL E 
MODUL ATOR 

PlUG 

'" 



7·18 TRANSMISSIONS AND CLUTCH (Come t Drive Tron!lmiuion ) 

10. In. t/lll tho 1·2 .hilt valve Inne •• ~tin, and the 
Ihl'6Ule P""""'" .eduein, valve. 

11 . 1"" ... 11 ,"" Olifu:<, CODlrul vat, ... plUI , o,ifico- oonlroi 
"~I,'c Imd .pring. 'noWI the """~, 1'1.1"" 1M l.bo 
Ihrolt'" T«lucinl ,."t ... • ~tKl orifice conlrul ,,,,I...., 
Torque Ih • ..,"'" .. ro 20·30 lho. in. 

12. 'n the lo .. ~. b ... <ly , "",ta ll In. 1·2 obih vah'~ ~u,'~rno. 
1,1u,. b .. (All ."" """". plal~. and "'''l1>e l.bo ~ 
I<> 2(1.30 Ibl. in. 

1.1. Install u... romJJ"f'O'lto< CUI·bod val,~ ~nd .ptiR.l' 
In.tall lh" ",,"~r pl" I~, and lO"lU" In.. "tachin; 
"" .... wo 10 20 30 II ." in. 

14 I""tall 1"" ",,"1<01 pr" ... ""~ •• rula ...... v .. lve .• prino 
wa' .ntI . ,,,inl C.orn~ "'" """1 <01 preoau.., Tl'Iu' 
lalo. ,-"I, ... ",,"ng and ....... U I)", _I>'";nl ...... i"" •. 

PI NION CU _II. (lIIAUEM 'IT 

The primal)' lun I~ .. r ...,,,,1 t... "'''''''''''' hom tho- pinion 
carr;". 10 itulpKt W p. i ....... y lun 1<" " /ron1 thn," ,-,­
,n •• nd """". lhco ptimary oun IJ"'" tN., thrusl ...... """ 
And • ..., 1'. ; ..... .,. .un 1=' pliol bwohin •. To •• "."".., the! 
p,;ma'y run V"'" fmm lhe pinion "",.i ••. til<> .oo.t 
pinions m ust IX' .... nlOved frorn the pinion ""trle. I""",in l . 
I. (;1=1" Ih" ~inion rn .. i>e r in II v;"" r,lted " 'ith ..,It 

~~" ... o ....... 1' the .holl ... ith A n....n doth I<> PTe"",,1 
d""",~. 

2. )<.b.k lhe pin",n sllaltll on ,1\;01 they can "" ,"*, 

all6CmIJi<'<i in th<> sank' 1000Iion" 
3. n emovp tho, .., ....... lhal .Itach ,Il<;> pin;"n ohnlt 

", ... ine •• in_ \<' tho- piniun """"' •. Tum tho> ... ",i_ 
roun .. rd<>clc .. '1eo, unlil tho> """fl. "'" unlnck ... . 

~ With W tool ohown in ftru1e 7A·29. 1' .... " a . 10",1 
pl~ion . haft out of I"" ...... ;'Or until Ih" tool d~"t8 

Ih~ lop nl t .... geM ' IJ'IC'" Nu", . • li<l~ ,Il<;> shorl 
pinion and 1111 "Pl>'" anti I.,wt,. th,.,." '""""" ... ""I 

... 

PINION 
CAUIU 

th~ pin .... " ca .ri~r window. R<:IIoi" tI ... """"'Ie. IX'~ •• 
!nil! and 'PII"'" in tho AAM" pinion by puo/tin¥ tho 
InoI 00\ ... ith tho '"*n'KWt!<I ohafL Re-move tho pI 

"",,"'" . 
.~ . Rern,,,.., the 2 "' ..... in;n •• ho.l pinioN nnd .I ... c.., .... 

u.inR I~ """'" pJ"OCM:lU"I. 
G. R<:mu>'e the intl"~TA I p"rna .y . un ,.,or and .hAIL 

SH ft,u", 7A.JO. 

!H_\1ST 
IEA~INO 

U CE 

!HRUS I 
IfARINO 

7. With W 1001 .......... In qu ... ;AoJ!. puoIt " loni 
piniun ,1,.11 oul unUI \he !nol jUflI d ....... tho> pinion 
come. bol""" pl.~. Ri'moV<' l he IonS pinion I«'."r 
with illll<>p nnd bollom 110" .. 1 .............. ... ,,' .he ""nter 
0/ the pinion CII .. "" With tho pinion lIha./t, llU,h lhe 
tool ou l 0/ "'" _ •. " he 0I>;01t will hold the tlftdk­
b2rinp. """""t. Imd IIl"'"t wuhr .. in [IOIIilion. 

II. H=>m-. ,he ........ inln, 2 IonR pinion 1= .... W!i,,~ tht, 
... "'" p....,.,.,du .... . 

"NION CA U IU INSPECTION 

t . 1""I'f'!t "'" p ilot .ic<>mlIl on l.bo pri ..... .,. IlUn _. """It _nd 1he pilot buohin. in the oulput """IL 
2. ,,,,peel the I>rima.,. .,," ~. ""'. 1.<"""" 110 ...... 

... ·a.M., 1""....,1 II>(> lI.imary '''n ~a' front 'hlUll' 
bea. ln¥ .. ,>d t.....ring •• "", 

3. Insl>"'" tho! ron, .. "I~' out p ............ ,,1 .m, ._. 
whK:h It nwtehinm In the primAry ..... rear -.Mit at 
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u... duldl hub "pi, .... , f:x""""iv~ kaUKf' aL Ill;' ,;n~ 
.. ·iIl vermil """~'Ler-<ou1 !lui<! Lo by_"" .. the c:.x.lin~ 
"YIIl<'nl and ",turn \0 .urnp through"'" dulch ~nd 
pl.netary ~,... 

4 . 1"""",,1 th~ nI'<'<ll~ bear;n~ Ihru5t wallh<,.. Ino"",,1 
the needle beerllll/llior W1'.ar anri roughn_. 

\ 
1> Q ... 

'.:.- TH' U~' n"RING 

~H"" .[TAINfI 

[,. 1l1li"",-", th.n pbonPl ...... ie, 1« nco.lYe _, .1 the 
thrulll ..-,.. Iocali<-. 

6. Inol"'Cl ..... pinlo.. abaft. 'CN" -.or and rou..ru­
, ' .... '""" all rear IN'th 10' bu .... craeb. and nkb. 
8. I~ <he pinion <arrier teeth tMl.~ en.caCfti by 

"'" ", .. king pa ... ·I. 
9, IRIj>W"l the KO"""""" fl""'I'U'* _1 tin. """""" in 

I~ output aho.ll 
10, l rupP<:t the ",bboor .eaJ at the front 0-1 II", oulput 

ohnh opIi1l" lor ...,ar or da.11III.~~_ 

Ref~. '" fig"r~ 7A-32. 
I. Pia.,.. H "pac,,, in • 1"", pInIon. I .... n I""",t t .... 

dwnmy""'" (Tool n iBS ) Lhrnu~h tho pinion and 
"PIK"'. 

2. "" .... ri1 ~nd of th<I ~' • • dd:l3 .-dIe be4rinp. 
3, I~cr a thrusl ".,..~r on .,...,.. end 0' tho ~., R.taiD 

t/vo ..,. ..... , to 1""- -.- with _Ii .... , 
4. While hoIdin.- rhe 1on~ pinlM -...t>lJr ...... 1'-. 
p~ it in position in u.. I'inion alm.. •. , __ " the 
pinion ,hal •• m .... k"" lor thio location . from lho. lront 
<If I .... "",rier and pwlh oul "'" dumI'I\)' abaft. Ref.". 
1(1 ftru.~ 7A·3t. 

5, U.inl tho> ... "'" ptoOl'd ..... , inalAlI the ",,,,,,,ininl 
Jon, plnioM. 

6. T't" .... the primary . un 1M' Imnl Ihru.1 t-rinl .nd 
,h .. ", I""" ;ng r,,,,,, on I'" p,lmUy lun 8""r shall. 
Pl • .,., II><- h' o""e thrn.' wa,lI", nn IIIe pilot .1 the 

NHDll 

" .. liN G 
~ '''CH 

, , , 

6 ®J.-- ...... SHU 

-.::::r.. NH DLt I t "RINGS (_0 ) 

'" 
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""" .,f the primary """ ~""r. H"td tt", w,w",r in 
ptaoe with '·aseline. ~I.k~ .u", tho ronun ,id. of 
, hi. di.~~d ,..~,Ioer i. ' o" 'ard ,he rear of ' M " an.· 
m i .. ion . 

7. PIa"" the wionary . un ¥~ar sholt in tho p ini..,n ear· 
ti~r. H.f. r to fiKu re 7A·30. 

8. Plam ~ ' Po""r in a .h",t pinion, thpn iMe" Tool 
771&1 throuSh the sea r IUld noodle bearing "p"oer. 
ItIIltall 2'J ~I~ be.:..rinlrO and a th"",t .. ...be, at 
rach ~nd of thr R~M. Hold tho wrumrl"ll in plnm with 
v_lin~. 

9. P""ilion ... ohort pinion 8(lQ""r in u.. pinion "" rri~r . 

To ma in .. in pinion . arti .. balanu . the ,""on p in ion 
,p.<~~ "'"" b< of ,he .am< m.t~ri.1. H old II><­
"",,"'" in 1'1""" with u.. lo"il pinion durruny .MIt 
(Tool 7718S I i"""ned through the reo, of the =rti~r. 

10. I'ooition the short pini"". beadn!! . and dummy 8haft 
........ mbly in the ""rrier. l""'rt the pinion ohalt. 
1l"u"k OO for this location. lrom the front of the ",,,r ie, 
and push out fur dummy .... ,11a 

ll. I""ull th.> remainin g 2 . hort pinions, using thp Mm<' 
p~u...,. 

12. l""lHII II", pinion shaft ", .. ,in.cr. In.tall the ",laine, 
10 pinion eatrie r ",,"'WS ond torque th<-m to 20·,'\0 

lho. in. 

T'"R,mi.,I"n (".e Dnd linkage Re pai' 

llVU~1 nava 
1. a.,,,,,,,,,,. the lock nut, adiu.tin ~ nut, and th~ rod .... t 

(""11'0011 1 from the rcWI'S<! .,,,.,'" rod. 
2. n""''''''e the . tn" t..,w.;o,on ,t... ~l>!'ly le'~r Anrl Mnd. 

Tum the band to unhook it from iu andlo, "lid reo 
move the bnnd . 

3. Rem..,ve I ... ..., oPI"",ing ~tu.ching bolf.O from tho ",. 
ve"", .. ,.".., ruv~r . 

•. Temporarily irulto.lI two 5/16" 18 x 2" bollll and 
nut.s. 1'1(1100) t .... lon~ bol ... in u... ""..,. TiKhten the 
nubl OO"'n aiai""t Ih" ,-,we,. 11 ... 11 "'''''''''' lhe remain· 
ins .<hort ool~ 

5 . AltRmaWly l~n tho nut. on tl><> lon~ 001", one 
lurn lit .. lill'" wllil U ... spring tension is ",Iior,·od. 
Remove u... 001t>, rover, piston ",turn .prinK. anrl 
tho- piston rod. 

6. Apply . if PfC'!Sure at the "",,"'" "',...·0 apply paS. 

saKe in u,., ""'" ( /i~ure 7A·33 ) ~"d loroo the reV<'''''''' 
... ,......, p",lo" out of the .,...,. 

7. Ikrnove the ""1"W) piston ""I.<>r """I. ",.. oe"'" pi,ton 
guide may t.. "''''''''0({ from Ihe pislon by removing 
the lock rinl on the pi,ton ~ide. 

8. lJ\!lpe<:t th.> se,...·o pislon and piston bore lor wenr 
and roughness. 

9. I""tall • 00"" scal on tOO "",......, p"iton. l"..tall the 
piston in the case. In"",,, t .... piston rod through the 
... rm And inlo the calle. 

10 Place" """" ..... 1 "n t ....... rm {YIVer. 
II. Place the ",turll spring aga;n.sl the piotoll, u,.,n pia"" 

lhe ""v", agailllit tho, opring ., nd m.lall tho two lon~ 
bolts and nuts. IIottom the long bolts in the case . 

... 

12. AIt.rrut",ly tightRn the nu13 \0 comp.-- the return 
5priJl~ w,til the two "'Rillar mVN holt. can he 
. tarted. 

13. Remove the long bollll and IIUI.o . then . tart the two 
reJIlllinin~ .hort holla. 

14. Tighl.('n the lour bolla Altemately and evenly unlil 
the ro"~f i" ""Aled. 1~gh,en the 00113 to 12·15 1bo. ft. 

lOW suvO 

1. Hemovc two opposinil attachi"l bo)bI from the low 
..""n oov~r. 

2. Trull"]] 1,.0 SlIG" _ 18 x 2" holt. Rnt! nu"". IIotlom 
u,.. Iolll bnlla in the CAAe. Tiilhten the nu,," down 
RWli""t the cowr, then .... move the remainin~ cov~r 
001111. 

3. Alternately I""""n fur nu13 on ,he lonl; oolu u"" 
tum ~. ~ time until the "pfin~ te""ion is relieved. 
s..., nlu", 7A·34. &move the 10nK bnlla, ro""r. Rnt! 
co""r _I. 
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~_ Remoove Ihoo ."'" pjo"'" and pis"'" ",tum .prin~ 
I""", lhe cue. 

5. ,,,,,peel W ........ piolOn ~nd piolOJl bo ... lo. e.~I"" 
........ 00 "",.w-

6. l ... taU. new ..,..1 on the low oervo pitton. I"'tall • 
"""" ..,.,1 "" IhI! IIt"rV<> """"._ 

i . J>1ac,e U", p;'lun ,..,lurn "1H"m., p;'1on. and""",," in 
I_itiun in thor ""... T~ p;>\on b.1I eho:<:k ... 1.·~ 

(nlU,e lA.:lS) mu_1 bo al 'M top • .-h~n tM tnn,· 
m; .. ;~" i. in no . m.1 runn;n~ polIition. '",t.oll tn. 
I"", lunl boh. and nut. throu~h oppoo;nl holee In 
thp ... rvn mver. 

II. AI"''''''~ly Il,hlen th. nut. on W Jon, boIu one 
tum 0' • Ume until "'" "'1tU1n. COW"' hoi", ... n .., 
1l1li.1..:1. 

9 il<>m."" I"" '''"0 lon, bol", and nuU and IlIIn lhe 
I"" ... ",,,,in"'K • ...,..t boilll. Ti.hlen alJ bol", .1", ... 
""",Iy and evenly un,il the """'" i. _t.;d . T<>rque 
~II MI", til 12·1 ~ 11:00. It. 

THlOTnl II \'IUGI 

I. He"",,'e the nul nnd lodr.wa,",- lrom U", """'. 
IhnlllJ. I~ ..... r ohah. Rplp. til Ii""" 7.1.--36. R..om<w~ 
U~ I(,ve. lrom \hto ,hall 

"l. lI~moove lhe wIt and in"". throttle Ie"". I""", lhe 
"'"" "..." ............ ~ ,"" "",,;""1 .pring. 

a Rom>o>1! the 0-"", I",,,, u.., ruun"',",",.1 the ...,Ie' 
end 01 the Ibrotlk """H ahaft hoIr_ I ... tall /I. ""'" 

()..in • . 
4. Pili"" lhor """i .. l _m. on th. throllk """" .... fl 

";Ih tIwo t.o~ end of th. sprill, qainol tho> in .... . 
ibM!!" !e>o~ •. 

~_ I nII'rt thr. throttle Iev<>. """-It into \he ........ I""t.oll 
th. ""ler Ie"", on lhe oha.il, then install thr. Ioclt · 
wail", •• ,\d IIUI. TUlQ"" th. nut to 17·20 11'10 . II. 

......U.I U\'IKAG I DIS.UlMatl 

1. Ren-oow the nul and Joo:II",uhor from tIw! ""'" .... 1 
I""." .halt. Refer 10 Ii~'" 7A,'\6. 

2 . R~"", ..... , ..... !TUIm ... 1 <J<,'ent Ie"" •. detent plun~er and 
'llrln~, and the I-"'rki"~ pAwl <mp~lnlle...-er 10 detenl 
lev<>r op.in~_ 

3. R.rn"';~ t .... "",kin, pawl """"inl Ie"", •. R"""""" 
th. manual leve. thalt I",,,, Ihoo .,...,. R""""", Ihoo 
O. rin~ _t """ """'r aball hole counlerbol-e. 

•. R<>a.-- II... "",1Wq I'I'wl ,..,tum aJ>rin, "' ......... 
Slide 1M I""hnt: "" .. I pin ""' 01 the lrool 01 1M 
""""- R"""" ... the ""ri<irlJ" ""wi and "",.,1 ~nl. 

...... UAI UNKAGI ASSbIIIl 

I . Pia"" a _ O-rinr in the m.tn .... 1 jp, .... ",,"-II hole 
"""nl""OO"'. In:<taU tIw! manual lewr a nd .naJ1 in 
II", ..,."". 

2. PIa= tho: I>l,king pawl enpl;n, ""v.,, "" In. """It. 
R~I~. to fi~re 7A-36. 

3. 1'1.0"" tho ~tent "prin~ Rnd plunle. in liwl "" .... thom 
i",,(Jl.lI the dNo>nt l~,~, un the "Mh. l.,..to11 tho 1ocl< • 
.......... , . ntI nut on tile 00011. Torque the nullo 17·20 
It... II. 

4. CumDrra tIw! powl <milltinll Io! •• ~. 10 dr_, Ip"". 
>pring ~nd ; ... ta11 il boot""",n the I.".... ... 

5 Pla~ the parkin, 1"'",1 ~n<l "",",n. In roooi\ion in the 
~, u",n i"",," the po.wl pin. Hoole tho! .prin. 10 
u... 1' .... 1. 

llVIIUIi IAHP A .... 1l 111'100. 

I . Drill a MIS-inch hole U."",.h I .... ~."" .... ion plu, 
II tJ... bad 01 the "" .... _ band _1>1'1)' ,",ve, pin. RPI~. 

'0 /i.lu..., 7A-37_ 
2. -n..-...d & '/._20 bolt (th"""h the drilled ""te \ inlo 

the apply Iev<>, pin lind pull ""I Ihe I,;n and plu._ 

'" 
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f ig . 7A·17 _ ... . ... s. .. o 'i"on on~ 
.... d Apply ~'. ~. " _loj.OC"~'71 

3. R,'n>"we Ihe apply ""wand aneho, froon II., ""S<'. 
1. To """,,mbl~ th~ ,eVe,"" hand appl,v linkage. place 

the l~ve, and ancho, in pooition, in...,,, t1><o pin, and 

inslall a YN'W ~"""nsion p lug. 

Th,e ad R8 pai , 

Fi~ur~ 7'\-38 8100"'"" II", pru<'O'<Iu", /ur ,e!-.minl! dam­
agM th",,,d.. The ,epair .y."'m roown ha.. ~ de· 
"e10pM by the Hdi_r:oil r:orpo,.,.tion of o""bury. ('.(In ­
nectiL"Ui. 

Th",~~ 'l'lr, .. I"" kit.< may 1)0' pu"'-+';'~ h"m 1(1('-1\1 joIJ­
boo", 0' Ihe Heli-Cuil Curporalion. 

D~11l OUI OlD I H ~E"(> US ING S .. ME D~IIl SIZE .. s 
TfoI~! "O 00. (IN IfoIIS CASt, 51 16 INCfoI) 

, .. 

!. Drill out Ill<> damage<! Ih,...ad •• u.inr t he .. me drill 
.in .> t he th, eod O.D . Fo, """mpl~. u"" a ~/l6_I""h 

d,ill lor" 5/16--18 tlm,ad. 

2. Sel""t U", lll'OJ"" 'pe<iallap and lap the drill«i holo. 
The lap ill ma,koo for th~ siU' of t1><o th",ad l>f-inK 
,epaim<!. ThUs. the sl""'ia! tap warked 5/16--18 ",ill 
nol cut It.., """", th'<ad"", a .t>.nda,d 5/16 H! tap. 
H ~ L"UI ~ ,h ... ad b,~" ""o"gh to acrommorlate 
the inse'l. and after the inoorl is install"" II,., ori~i­
l'1li.1 Ihread oiz.e (5!l6 18) i . ro.tomd. 

3. Sele;;\ the prope' coil In. .... rtin~ !<>ol. 1"h<"" !<>o1 •• re 
"",rked wilh II,., thread oi"" beino: ft'pair.u. Pia"" 
the i.-,I on tl>< tool ( fi~u", 7,\ 38 ) and adiu. t the 
.l""w to 11><0 length of ,he In"..rt booing used. 

Pr,.;s tI .. in&erl a!l"ain,' II>. la"" of lh~ lal'ped hole, 
Tum the tool clockwi"" and wind the iTlS<'rl into 
the hol~ until tho> in ... rt i. 'h tum holo", t .... la"". 

4 . Wo,kin~ 'hmugh the- in.",,". bend III<- i""",, tang 
.traigh , UI' and down until il breaks otT at the notch. 
ReI~r 10 fi r u", 7'\-38. 

r •. 11 u... in .. , .. Me nol properly instaJled, they can he 
removed y,'ith the n'rn"tor tool. Pta"" the extracto, 
tool in tl>< m.ert .., thai tho bl.ooc =1. n~airu' the 
top ""il ". to 'h Ium away from 0 .. end of the coil. 
Tal' the too] .ha,ply with a ham""" .., that tho 
blade cut.. into the in..,rt. Exert downward pressu,~ 
on 'he toQl ~>XI 'I"" it (X>\ln(('rrloc~wj".. until lh. 
i"""'1 ill removed. 

lAP wllfol SPtC lAI 
1 AP (foIHI .COll 5116) 
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2. I"""" u... 81'1',..,r. Tool 7:l.o;.~·A. bet"'''''" 11>0< adjusl· 
inR nut arnIlh<o pi.lon rOO 10 aCluating lever ""at. 

3. TiKhU"n lhe adj""lintr nul ... ilh Too1 735l>·B until 
lh" tool handle "1>1"= ... " over cenler. 

4. &ck 011 the ndju.tinR nul .-=ctly lwu lUrns and 
n"r""'~ lhe opact', tool. HoM , .... adiu . 'inx nul .ta · 
t;"1\Ary and tiihle" l.he locknut to IG· 18 lbo. It. 

Control Votv. lady and Oi l Pan 

1. Position the mntIul val,'~ OOdy on I .... c" .... Be IlUre 
\ .... in,..., throltle leve, ;,. bet",·,..,,, its stop on the 

'" 

up~r OOdy and u,., do"'nshifl ,·o lve. ConlN'C! the 
d~u-nl pl~U- link to Ihe manual valv ... 

:l. I",,'all Ihe control val,-e body to '"""" bol'" (figure 
7 A· 7 ) and tof']u~ Ih<lm 10 8-10 lboo. ft . 

:1. '''''L~ll thc oil ... .,.".,n and . ,"""" dip. 
4. Pia,,, a neW gasket on lhe Irnn..,..i .. ion c:l3< .nd 

install the oil pan. "1"0"1'''' th~ PAn hollll to 10·13 
lboo. ft. 

5. Conne<.~ the by·],.... tube to c"'"' ( il 5O <"<Iuip pcd ). 
6. 'ru;~~ 11 the vent tube. 

CON V(RTrR CHlCKS AND CUANIN G 

The torque COI"Iverl<>r i. p" rma""ntly end""",) in a 
",".Idod ,,,,,,I howiln~ and canllOt he di ..... "",mbkd for 
.... rvicinK. 

S,.....,ial tools ( fi,;u", 7A·(2 ) rnu>l be used to check 
lhe condilion of II,., oonverICr. Th""" spc<:iaJ 1001. are 
used to ch<-ck the 'urbi= and .talor e nd play and the 
up" "'lion of th~ o",,·w.'y .tator dUl("h. 

1 urbin. Dnd 5t" ' 0' ( n d Pla y Ch. ck 

1. '''''''' ' th~ 1001 into u.., "",""ert,,, pump d,ivc hub 
until it bottom. 

2. Install the tool suppo,t rnp ov~, tk ro", .. ,ner vump 
d,h'p h u h 

:I. E~pand lhe loY."CT ~nd of ,be tool in the turoine 
opline by ligh\e"in~ IIw ~dju.tinK nut. Ti~hten the 
adjUJjtinl n ut wllil the tool i. """"",Iy locked to thc 
,"rbi,... ""Ii....,. 

~ . Attach " dial indioa1rn" to 'hp tool . s.,., fi~u", 7A·( 3. 
Poo itlon the indicator bUllon on ,he .upport <:>IP a nd 
""I th~ d ial face at 0 I zero I . 

5. Lin , ..... tool upward"" la, a. i\ will 10 and note 
the indiCdIm" ,,,,,ding. 11", indicator T<"ading i . tbe 
toL~1 end play ""hich the turbine and . tRlor ""'T<". 

7937.B 
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If ,"" total end Vb), r>tC<'O"<'lo. 0 .060 inch. r<>pLo"" the 

''''.,,~ 

$,o'oc Ono_W .. y Clutch th.<~ 

I, .. ",U ,."",1 793 7.8. with the ""'~ pi" i,,,,.,(ed into 
a .. oil ~T<)(W' '" lhe .L~_ IhruSI ,.,,.o.ho, ItJ Inrk lhe 
_toe ItJ ,,- lurom., hub. s... 1l1~ 7A-44 

2. U.., .. lorq ..... "'~ to minI<' II"" 1<>01 in a d<>ek"';'" 
di""""ion. "... tool ohould "''''I~ '"",(y. If the 1001 
"" .. no' ho;o ",,,,«d. u... o...,.~ dutd\ ;" hiowlln, or 

imp"" .... ,I)' in"aJlod ~J..J lhe u> .. Vf'J'\('. musl l.. . e­
pl~~....t . 

J . Apply 10 It.. h . in1'qlU! on the tool In a """"~ •• 
d.,clwi~ dil'<.'di.,n . .,.,.. dutd> ohnoJld lock and hold 
.he 10 11>0.. II. ""II. Tty .10" d .. 1dI I.". lockup a nd 
hold In a. """'I ft, ... "ifl~ .. nl poaitiont around the 
<'(In,..,rte<. 

4. If (h. clute!> foi l. !J> loc:kup and hold. 10 It.. II. 
1<"'1<10. ",pta"" Ih" ''''''''' ... " . 

$1,,,0. 10 1 ... ,..lIa' 1"larto ...... th_k 

Refe. lu r.~ 7" .... ' . 
I. l'no.itinn. ''''tor ouppor • .nalt on Ih" l..nd> with the 

epli". ~nd 0' I"" ''''to. 01>411 pointin, up. 
2. PIA"" the front pump rolor O',er U", .!loln • .<hoI. "'ith 

tho Il101 .ide o f !tit' "'tor down. 
3. 1' 100< ... the con,,,",,,,. ""e' the stator .... ppUrl .... It ... 

thol II><- lronl pump dri~in. lup ~"" in """""( ( run ­
"in, ) .npI"mcnt ... !tll the pump "'10' . n... ron· 
_e'''' ' pump "ri,-in~ hub will bott()m "" u..., rolo<. 

4. Whilf. hoIdin, tho" IlIlIor IIlAfI.Lot.iunory. try 10 l()talo 
the oon"~rte. "","'Ierck>ckwise, n.e oo,,"~rter """,,111 
rotnl<' I_I), wilhoul Any .ign . 01 ;"..,. 1.",,,,,,, u, 
"""pin, wilbin the cun~ .. 1er _mbly, 

:;. If ,"""" is an indi .... ,iDn nl """,,pin • . "'" lJ'IIilin, 
<0<1 ... 0/ I ..... tntot bt.o.tc. may bo inLe-rl~rinl with the 
.... din' «1_ nl ...... imrorll ... bl.>deo. I" lIUch ""_ 
",pta« the 000"-,,'''''. 

Stalor 10 ,,,,bin. Inlerfe'e"<e th •• k 

lI~f~, In ~g"", 7A-I6. 
1. " .. it"", ""'con' .. 'I .... lron •• * _. on the bench. 
2. 1 ... ",11 lhe fronl "","p .-..bly lcomp ... te ) tu en_ 

'" 
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11"-110 the malinl1 .pli~ of 1M sUllOr .upport ~n~ 
<tatm. and pump d,i,'e IIP-'I' JUl". 

3. lTUltall the input ohalt. en~aKinK th~ .pli"", with the 
turni",,- hub 

P~IMA~Y 

'"" 
S"'10~ 

4. Whi", h"ldjn ~ Ih" JlWnp stationary , alu,mpt to rota", 
the lurbine wilh th~ ;npll t sh"lt. TI,,, tu,bin" shuuld 
rotal<> frody in boll> di,...ctio'" without any . iKfl' 
or inierle ,.,,,,,,, or IICraping noi"". 

5. If interlereu"" exi>lt... t~ '''''OT front Un'US! ",,,,he, 
may be: worn. allowing Ihe s ta lo, \0 hit the turbine 
In .uch CA-. the cun.erler mu.t be ",pliloro. 

Con ... e .le . CI. aning 

T he converw. ""nnot be di""S30mbkd In. d"anin~ , If 
Ih",,<:: i. , ... ,,'ou 10 beJie"e thai th<> converie, ha. a n 
ex""""';,'. amoun' of foreign OIIlt..,iaJ in il. the fnllowinR 
deanin~ pl"O!;<'<!u"" should be u>Od 

L With Ill<! oon\'e,t"' on the bench. ",mn\'e bolh dntin 
plu~s and till the cr"'Hrtp. in all dirC'ct.ions 10 
droin a. mu ch fluid ItS poo.><ihle. 

2. Install the d.ain plugs and fill the amwr"'. Ih1'Ol' gh 
l!we pump drive hub with a liKhl·hody oil such as 
1<.,"'0''''', or " cl.."ni ng ""Ivent sui table lor lro"s· 
m i";(>n clcnning. 

.~. Imtall Tool 7937-8 in the convcru-. Rnrl " wand the 
1001 in th~ lumine splin<'. Rolate Ih~ 1",,1 to ci.",_ 
tat.. I"" fluid in Ihe mnwrl~ • . 

i . a"move both drnin plugs and thoroughly drai n Il .. 
ootIHrl<!r , 

5. Repeat lho:> pr~u,e give n in ."''''' 2. 3, and 1. "" 
""luir...::i. to """,we ex""",,,'., fore;~n materiaL 

6. lru.talJ the drain plugs. 

'" 

TROUBH SHOOTING 

P.elJmlnory Che.ks 

When "ammi",,;un trouble i . indicatc<l. til<! followinll 
prelimina,y checks should be made in Ihe order ~'V<'n. 

1. Check the fluid le""r. Ch.ck ,he fluid for huml 
clutch plate odor. 

2. Cl><"<Ok en~;"e idle ,..,.,d and rl."hpnl RdjusI""'nl3. 
3 , Ch,,;:k the m.1 n ual Hnka~e adjust""'''t. 
4, Ch""k lhe throttle linkage fo, prope, adjWit"",nl. 

Siall Ten 

Wh<Jn" m,,,,,,,,,,,,,ion ,tal l """ is to be " .. de . the fol_ 
lowing procedu", should he uIJ.,,,vt'd. 

L Ch""k Ihe engine coolant lewl and t",,,,,mi .. i011 
fluid level 

2 If the enlli"" ;. cold. run it al 1200 rpm with t he 
t",,,,,miII>ion in N" u"til 1~ ' .. n~1 ~nli"" tcml>".alu ... 
i. ",ael>cd. 

J, Attach a tacbomcte. to tI .. en~i"". ""d pooition lhe 
i".lru"",nl "" that i, ean be read from Ill<: drive,', -, 

4, Apply th~ "'tvi"" and parkin~ brnkc. firmly , 
5, Shift the ""lector lever to D, L, or R. 
6 , With a .kady p"""'n ... . d~pr_ the a"""lerator pedal 

to ,he door . lI uld th< ",,6.! .t .h. ,,"id~-o~n ,h...,We 
I"";U"" <lnly lon~ enou,h lor ,he ,ach.mete •••• d. 
ittl: to ".bilil~. t ' ivo ",<on d. is usually ad.qua,e 
lim~ .1 ..-ide-op<n ,hronl. '0 • ..,ur~ ao .«ur.t~ 
",.din!. Be.w<o<on .~.t". 'u " lhe ~ngine for a t leut 2 
mim' ''''' ~t 1:.100 rpm with u.., Iransmi •• ion in N . 

7. Stnll '1'"'.,,;1 li",it. a.-.. 1645 to 1845 rpm_I'BZ ( 144 
eu. in, ) and 1&1010 2040 ,pm_ PCF ( 170 eu. in,) 

g, If ' acOOm.'u" 'c,><,!i"gll .xc~ tj,., hi~h limit, or 
engine run-away;' appo.rcn'. ",lcase l!w a"'-"!~"'Ior 
1"'<1.11 immNii~"'ly to p'""ent lunbee dama~c. 

Stall w.t tachometer "'nd in g. "-"'Iuire CIo",/ul inter ~...,. 
m,ion. Durin~ a "!.<Ill "",t, th~ ~n,ine. t he torqu e oon· 
'·e,ter. alld ~," t"" ... ni"';on hand, am all UOOeT tes, a! 
the .,ur", time. 

Siall T ... I_ '.anomi •• io n Ba"d Ch e ck 

WI",,, the tran:;mi"';on i . ,,,,,11 10>,,"; in U or L, lhe low 
band i . applied. W !wl\ il is ,tall ho. ted in R. l ho> '",,'erst> 
hand i. awHO<! . 

H the enville rullli away on a .tall "",I in 0 or L. oo! 
;.. held within limit<; in R. the low hand i •• lipping . If Ih~ 
"tall 1",,1 i . normal in H . it ill pml:t<obk that the enKine , 
hxqu~ ")[IV~rh" and conlrol P"""""" in tho Imnsmi .. ion 
a", also normal and that Ih~ Irouuj" i . oonfi.....-! to I"" 
low "-''''0 and t.l.nd, In Ihis ca"". the band shuuld be 
d_h·d ror proper adjuslment, "nd the stall I<'ill rcpmted 
in D and L. If tile hand "1i11 .li~ , al~'ch ~ pressure 
Rau~~ an~ cll.,.,), ""ntrol p"' .... ure before in&Jlt'Clin~ ,ho 
..,"'" "lid hand. 

If the cn Ki"" runs .way durinK a "~~ll 1",,1 in n, bul ill 
J-...ld ""ithin limits in 1) and L. !lie re'·~_ l..tnd i •• Iip_ 
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ping. Because of the time required to adjust the reverse 
band, control pressure should be checked before the oil 
pan is removed. 

The transmission (high) clutch cannot be stall tested 
since the clutch applies only at road speeds above 10 mph. 

Stall Test - Converter Check 

During a normal stall test, the stator one-way clutch 
locks the stator against counterclockwise rotation (viewed 
from the front of the car). Should the stator clutch fail 
to operate properly, the converter will offer much greater 
resistance to rotation. If this condition is present in the 
converter, maximum engine speed during a stall test will 
be about 1200 rpm. 

Before changing the converter, the car should be tested 
on the road. If the stator clutch fails to lock the stator, 
stall test rpm will be low and acceleration up to about 
30 mph will be extremely slow. Above 30 mph accelera­
tion will be nearly normal, and operation at steady speed 
above 30 mph will be entirely normal. 

Remove the converter and check the stator clutch. 
Should the opposite condition be present in the con­

verter (the stator clutch does not unlock), stall test rpm 
will be normal but maximum speed obtainable on the 
road will be about 50 mph. 

Control Pressure Check 

GENERAL INFORMATION 

When the above preliminary checks have not indicated 
the cause of the transmission trouble, control pressure 
should be checked before the transmission is removed for 
inspection. 

It is impossible to predict all the kinds of gauge read­
ings which will be encountered and give a step by step 
diagnosis procedure for each kind of reading. The follow­
ing information is general and may be helpful when 
interpreting gauge readings. 

A pressure gauge connection is located in the engine 
compartment at the left rear of the engine. Refer to figure 
7 A-4. A gauge attached here reads the pressure between 
the front pump and the front pump check valve. This 
pressure is regulated by the control pressure regulator 
valve and is transmission control pressure. 

As long as the car is not moving or the rear wheels are 
not turning, this pressure is supplied by the front pump 
only. If the car is driven with the pressure gauge 
attached, the gauge reading will suddenly fall off from 
about 70 psi to less than 5 psi at about 50 mph. 

This sudden pressure drop is entirely normal. It indi­
cates that the rear pump has closed the front pump check 
valve and has taken over the complete fluid supply job 
in the transmission. A gauge installed at this one loca­
tion, therefore, can check both front and rear pumps. If 
this sudden pressure drop does not occur, either the rear 
pump or the front pump check valve are not operating 
properly. 

The chart which follows gives the control pressure 

limits. These pressure readings are to be taken with the 
rear wheels stopped so that the front pump alone is sup­
plying the pressure. In the interest of safety, the rear 
wheels should not be allowed to run while the car is on 
stands or a hoist. With the rear wheels running, the trans­
mission may shift and the car may lurch off the stands 
or hoist. 

Fluid Pressure Limits 

Engine 
Selector *Pres. Limits (psi) 

Lever 
Speed Position PBZ PCF 

Idle All 40-48 46-56 

1200 rpm D 53-57 77-84 

Stall D, L, and R 135-155 170-192 

':' Fluid must be at normal operating temperature. 

CONTROL PRESSURE RISE 

The foregoing Fluid Pressure Limit chart shows the 
control pressure ranges at various engine speeds and 
selector lever positions. 

If the pressures from idle do not rise as shown there 
are four probable causes, throttle linkage, throttle and 
compensator pressures, pump capacity, and excessive 
leakage. Before the control valve body or transmission is 
removed for inspection, the following checks should be 
made. 

1. Check the pressure rise in D, L, and R. If the pres­
sure rise is normal in anyone position, the throttle 
linkage, throttle and compensator pressures, and 
pump capacity are probably normal. The probable 
causes of the no pressure rise is leakage in the hy­
draulic system ahead of the manual valve. 

2. To check the operation of the throttle linkage, the 
following procedure is suggested. Disconnect the 
throttle control rod clevis from the accelerator shaft 
and lever. Place the selector lever in the P position. 

Adjust engine speed to 1000 rpm. Pull upward on the 
throttle control rod and observe the pressure gauge. Con­
trol pressure should rise to the stall pressure range. If it 
rises to this range, pump capacity, main system leakage, 
throttle and compensator pressures, and the throttle link­
age are normal. The trouble is probably due to leakage 
in the low servo apply line. 

If the pressure does not rise as the throttle control 
rod is pulled upward, make the following checks on the 
transmission throttle linkage. Raise and lower the throttle 
control rod and feel for compression on the throttle 
valve spring as the rod moves upward. Check for loose 
throttle levers on the shaft by pulling the rod upward 
firmly against the stop inside the transmission. 

Performance Checks 

Performance checks should be made only after all pre­
liminary checks have been completed and the trouble 
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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) 

Wide Open 10 15 30 
mph mph mph 

PBZ Trans. 110 80 75 

PCF Trans. 150 120 75 

To read control pressure on the road, the following 
procedure is suggested. 

1. Attach the pressure gauge and adapter, Tools 
77820-B and 77820-C, to the pressure tube fitting at 
the left rear of the engine. The hose must be long 
enough so that the gauge can be brought inside the 
car. 

2. Check the gauge reading at stall. It should be within 
the limits shown in the preceding pressure limit 
chart. 

3. Check control pressure on the road at full throttle, 
at three intervals. This can be done by applying 
the service brakes and at the same time depressing 
the accelerator pedal to its wide-open position. In 
D and at less than 10 mph, apply the service brakes 
and depress the accelerator pedal to its wide-open 
position. Apply the service brakes to the point that 
exactly 10 mph is indicated. Hold road speed at 
10 mph until a stabilized gauge reading can be 
taken. Drive the car in a normal manner for several 
minutes to cool the engine, transmission, and brakes. 
Now, apply the service brakes and depress the 
accelerator pedal to its wide-open position. Hold 
road speed at exactly 15 mph (still at wide-open 
throttle), until an accurate gauge reading can be 
taken. Again, drive the car in a normal manner for 
several minutes, and then take a reading at full­
throttle at 30 mph. 
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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. 

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 7 A-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" 
3. Slips or chatters in "R" 
4. Creeps excessively in "D" 
5. Slips during 1-2 upshift 

C,A,B,Y,E,F,H,O,S 
C,A,B,Y,E,G,H,P,S 

D 

A,B,E,F,H,Q,J 

6. Momentary lockup during 1-2 upshift A,B,E,F,Q 
D,B,H,E,F,J 7. Severe 2-1 downshift on coast 

8. No 1-2 upshift in "D" 
9. Delayed 1-2 upshift 

10. Slips continuously after 1-2 shift 

A,C,J ,H,E,Q,Q2,N 
B,J,E,H,Ql 

11. No. 2-1 forced downshift (kickdown) 

A,B,E,Q,H,R, 
B,H 
H,J 

A,W,X 
12. No. 2-1 downshift on coast 
13. Oil forced out filler tube or vent 
14. Transmission overheats A,E,U,T,M1 
15. Acceleration normal~maximum speed 

approximately 45 M.P.H. T 

16. Acceleration very poor----operation above 30 
M.P.H. at steady throttle normal T 

17. Engine does not start with push 

18. Park lock does not hold or binds 
19. Delayed initial engagement 

Key to Diagnosis Guide 

A~Fluid level. 
B~ Throttle linkage. 
C~Manuallinkage. 

D~Engine idle speed. 

A,C,H,N,K,Q1,O 
C,Z 

A,M2,Tl 

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. 
Ql~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. 

Tl ~Converter return oil ring leaking. 
U~Cooler plugged or restricted. 
W~Aerated fluid (pumps sucking air). 

X~ Transmission external vent plugged. 
Y ~Engine~transmission mounts. 
Z~Parking linkage. 

SPECIFICATIONS 

COMET DRIVE TRANSMISSION 

Single Stage, 3 Element Torque Converter 
with 2 Speed Planetary Gear Train 

RATIOS AND STALL SPEED 

Gear Ratios Stall Speed 

Low Direct 
Stall Ratio 

Reverse PBZ PCF 

1.75:1 1.00:1 1.50: 1 2.4:1 1645-1845 1840-204C 

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 (psi) 

Position PBZ PCF 

Idle R, N, Dand L 40-48 46-56 

1200 rpm D 53-57 77-84 

Stall R, Dand L 135-155 170-192 

CONTROL PRESSURE VARIATION­
WITH ROAD SPEED 

Throttle~ 
Average Control 
Pressure (psi) 

Wide Open 
10 mph 15 mph 

PBZ Trans. 110 80 

PCF Trans. 150 120 

30 mph 

75 

75 
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CHECKS AND ADJUSTMENTS 

Operation Specifica tion 

Transmission End Play 0.020-0.039 inch 
Check Selective Thrust Washers 

Available: 
0.068 inch, 0.075 inch 
0.084 inch, 0.093 inch 

Turbine and Stator End 0.060 inch (maximum) 
Play Check 

Low Band Adjustment Adjust screw to 10 lbs. ft. 
torque, and back off two 
full turns. Lock nut to 
35-40 lbs. ft. 

Reverse Band Adjust screw to 45-50 lbs. 
Adjustment in. torque, and back off 

two turns. Lock jam nut 
to 15-18 lbs. ft. 

Accelerator Pedal 4 inches above floor mat 
Height Adjustment 

Anti-Stall Dashpot 0.130-0.150 inch 
Clearance 

TORQUE VALUES 

NOTE: All specifications are given in pounds-feet un­
less otherwise noted. 

By-Pass Tube Fittings 

Case Gauge Hole Plugs 

Control Assembly to Case Bolts 

Control Assembly Stop Plate and 
End Plate Screws 

9-12 

10-15 

8-10 

20-30 Lbs. In. 

Control Upper Body to Lower Body Bolts 6-7 

Control Upper Body to Lower 
Body Screws 20-30 Lbs. In. 

Converter Drain Plugs 20-28 

Converter to Flywheel Nuts 23-28 

Engine Rear Support to Cross Member Nuts 

Extension Housing to Case Bolts 

13-20 

28-38 

18-22 Front Pump to Case Bolts 

Governor Cover Plate Screws 

Low Band Adjusting Screw Locknut 

Low Servo Cover to Case Bolts 

Low Servo Mfg. Hole Plugs 

Manual Lever Shaft to Case Nut 

Oil Pan to Case Bolts 
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20-30 Lbs. In. 

35-40 

12-15 

10-15 

17-20 

10-13 

Oil Pressure Tube to Case Connector 9-12 

Pinion Carrier Gear Shaft Retainer Screws 20-30 Lbs. In. 

Rear Pump Cover Screws 

Rear Pump to Case Bolts 

50-60 Lbs. In. 

Reverse Band Adjusting Nut Locknut 

Reverse Servo Cover to Case Bolts 

12-15 

15-18 

12-15 

12-17 

17-20 

Stator Support to Front Pump Housing Bolts 

Throttle Lever (Outer) Shaft to Case Nut 

SPECIAL TOOLS 

TOOL NO. DESCRIPTION 

1175-AE Oil and Grease Seal Remover (Universal 
Use) 

7000-AF Extension Housing Bushing Remover 

7000-DE Air Nozzle and Rubber Tip 

7000-DG Transmission Holding Stand 

7064 Snap Ring Pliers 

7345 Front Band Adjustment Wrench 

7355-A Rear Band Adjustment Spacer 

7355-B Rear Band Adjustment Wrench 

7657-AC Extension Housing Seal Replacer 

7657-G Extension Housing Bushing Replacer 

7937-B Thrust Washer and Clutch Checking Tool 

33621 Snap Ring Pliers 

77184 Planet Pinion Pilot Pin-Short 

77185 Planet Pinion Pilot Pin-Long 

77515-A Clutch Compressor 

77717 Output Shaft Assembly Sleeve 

77820-B Pressure Test Gauge Assembly 

77820-C Pressure Test Adapter 

77837-A Front Pump Seal Replacer 
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3. Position the adjustment sleeves in the gear shift 
levers, and install the flat washers and new cotter 
pins. Check again for smooth operation. 

GEAR SHIFT TUBE REPLACEMENT 

Refer to the procedure in Section 5 to remove and 
install the steering column tube, including the gear shift 
tube. 

1. With the steering column tube assembly (including 
the gear shift tube) on a bench, slide the gear shift 
tube slowly toward the steering wheel end of the 
steering column tube, lifting the gear shift levers 
and spacer from the steering column tube opening. 
Refer to figure 7B-2. Pull the gear shift tube the 
remainder of the way out of the column. 

SHIFT TUBE 

Fig. 7B-2-Steering and Shift Tubes-{60C-3602) 

2. After applying a small amount of lubriplate around 
the tube indexing spring, slide in the new gear shift 
tube as far as the gear shift lever opening in the 
steering column tube. 

3. Position the second and high gear shift lever, and 
slide the tube in just far enough to position the 
lever spacer. 

4. Holding the widest radius of the spacer between the 
thumb and forefinger, position the spacer with the 
open side aligned with the detents on the gear shift 
tube. 

5. Feed the gear shift tube in a little farther and posi­
tion the first and reverse shift lever. Then slide the 
tube all the way into the steering column tube. 

6. Check the operation of the shifting mechanism to be 
be sure that all four shift positions are easily 
available. 

TRANSMISSION REMOVAL AND INSTALLATION 

Removal 

1. Raise the car. 
2. Disconnect the drive shaft from the rear U-joint 

flange and remove the drive shaft. Insert the exten­
sion housing oil seal replacer, Tool 7657-G, into the 
opening of the extension housing to prevent the lub­
ricant from leaking out. 
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3. Disconnect the speedometer cable from the extension 
housing, and disconnect the gear shift rods from 
the transmission shift levers. 

4. Remove the two rear support bracket insulator nuts 
from the underside of the support (cross member). 

5. Place a transmission jack under the flywheel housing 
and raise the rear of the engine slightly. 

6. Remove the transmission mounting bolts. 

7. Remove the tool from the extension housing and 
move the transmission back just far enough to clear 
the input shaft. Remove the transmission. 

Installation 

1. Start the extension housing up and over the rear 
support. After moving the transmission back just 
far enough to clear the flywheel housing, move it 
upward and into position. 

2. Move the transmission forward against the flywheel 
housing. If the input shaft fails to engage the splines 
of the clutch disc, rotate the transmission output 
shaft. 

3. Install the transmission retaining bolts. Torque the 
bolts to 32-36 lbs. ft. 

4. Slowly lower the engine, exercising care to prevent 
damaging the insulator stud threads as the studs 
enter the holes in the cross member. 

5. Remove the transmission jack. Install and tighten 
the insulator to cross member nuts to 13-20 lbs. ft. 

6. Connect and adjust the gear shift rods and the 
speedometer cable. Install the drive shaft. 

7. Fill the transmission to the level of the filler opening 
using S.A.E. 80 multi-purpose gear lubricant. 

TRANSMISSION OVERHAUL 

Disassembly 

Refer to figure 7B-3 for parts identification. 
1. Mount the transmission in a holding fixture and 

drain the lubricant. 
2. Remove the transmission cover and gasket. Remove 

the outer shifter levers. 
3. Remove the extension housing retaining bolts and 

remove the engine rear support bracket and the 
extension housing and gasket. To prevent the output 
shaft from following the housing (with the resultant 
loss of needle bearings), tap the end of the output 
shaft with a soft hammer and withdraw the exten­
sion housing. 

4. Remove the speedometer drive gear snap ring, using 
Tool 7064, drive gear, and drive ball from the output 
shaft. 

5. Remove the idler and countershaft retainer. If neces­
sary, tap the front ends of both shafts to free the 
retainer. 

6. Using the tool shown in figure 7B-4, drive the counter-
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wilh (he ,,·rapcr. Dry a ll po.ts wilh CO<I'P~ a i., 
2. Rota'" the ... 11 hearing> in a cJo.aning ..-.lwnt until 

all l"bri",nl i. ",moved. Hold the bearing a_mbly 
10 p.evenl il Irom rotali,,~, "lid dry il wilh com_ 
preooed air. 

J, Lubrica!to the hear;nK< with transmiMion lubricant 
ond ,>:,,'cr wilh a d""n, lint ·l"" doth unlil "",dy 
lor ..... , 

INSPl CTlON 

I. Heplaee a case hn"ing ,,"'Om or wmalM ~arinl 00,.". 

or damaKed th",an • . If a crack docs not ente' a 
bmring bore or mating Illirf~"", the crack may be 
re]>8i,..,.j; otho,,,,ise, !"Cplace the UllOe. 

2. Rem",.., any hu, .. lrom the lront and "'a'mounlinl 
""rlaccs which could caUl!e traru<miAAion m;",,~gn' 
ment. 

3. 1""1',,<;1 all Kea .. for """""";"" wear or tooth daJl"'K~. 

II cith<r condition i. p ....... nt repbce the def"",;"" 

-". 4. II tn.. bushing in the re",,~ idler t<= ill worn, ~ 
new gew: Hl><.l bushitl¥ _mbly m",,1 M iTUltalled. 

~. J1\!IPf'C1 all . haft. 1m @~"",,"ivp wear. spline, or tooth 
nnmagc, If one 01 (]-....., "">diti"",, i. p."""nt. ",ptae<! 
the .haft. 

6. In""""" the bearing a_mblie. 10' c .... cW "'''''''. and 
the ball. ""d rolle", for loosenCSII. w .... r. end play 
or nth.>r ru.m.qg@. Rppla<,<, the bo-oringo if tJx.o", con_ 
ditions ."i.L 

7. In"""", the dUll"'r ~~-"r thn.t" w .. , ....... for e.""""iv~ 
"'· .... r and replace Ihem il n""" .... ,y. 

8. If 1M I ... """,i",;on jump" out of low g""' . """"k the 
fil 01 (]-,., low"-,,d ",ve"", .Iidin, i"'" on the .plin"" 
01 the out]>ut """'-ft. Reptace the loar or outpul 8M.!1 
if th~", i. e~""""ive w~" r. 

9. In&pccl the ""te""ion howiing oil """I and bushing. 
If ",pl"",ment ill required . Icmpnrnrily attach t/M. 
exten&ioll housing to tOO """" and p,.".,.,.,.) wilh the 
10lJowinil . t.;po. 

10. Hen",",'. the extension housing """I as ohown in 
liiUJ'C 7ll·9. 

I''''''''''" 110U5 1NG 

NOU~'NG S!At 

1001 

1 L Remove the exl.Mion hou,inl bushin~ "" shown 
in fogure 7B -IO. 

12. In.tall " ,,"W exlenllion !>ou.inll bu.h;ng '" ohown 
in filU..., 7M- II. 

'" 



7-36 TRANSMISSIONS AND CLUTCH (Standard Transmission ) 

HOUSING , 
f i •. 71.,, _,.,'alli ng h'.n, 'on Hou,,"11 lu.h i. ,,--l60C-4( 14) 

1.1 ,,,,,,,11 a ", .... , extension housinK ""nl ming the 
"1""'",1 Lou) .hown in fil(t,,,, 7R_12. 

A ... mbly 

1. fu .. 0", iJlI)ul .haft b<-min K Rnrl oil slinger onl0 

tile input ohaft.,wnll tho:; tool .how" jn Jill"'" 7B· l.l 
and i",lJIll tho """I' rings on the oh. .. /, and I>ca<;n~, 

~, I '", .. the output shaft bo::-lIring ""to (]'" out"ut llhal! 
all .oown in fig»'" 7R_14 and instalJ the .nap rings 
on the . haft and """,ing. 

3 . lrudall new .rult lcv~r """It """,Is in the ..... "" usinK 
oil ..,,,1 l"('plnC()r. Tool 76&1.. 

4. 1""",1 the "paCf" and dummy shall . '1'0017111 ¥ ) 

into the dust<;r g."" ~...,,,,bly. llUlLall one ft"' w,w"" 

~t """" en<! 01 II>< spac,,,, Appl,- g""'''' I<> the 
..-dIe booaringo .nd a''''''mhle the ""'-'<lie bcru:in Kl' 
around (he dUllllUY sh"ll at each ~nd of th~ goa,. 
Apply " """tini' of JI"Co''''' tu tI,~ olht.-r 1"", flat 
washer. and thp Ih",,' ",,,"h<o,.. and """,mblc at 
"""II end of tho; du,le, gea,. S o,. 'M p""inun 01 
the ' ane> on 'be thru .. "a,[,,,,,., IWle r 10 ~lrure 73·3. 
Poo tion the ~ ... , a ..... mhly in lh<? bottom 01 the 
t",ru;mi .. ion case ",ilh !he la,~e, Rea, toward t .... 

f ront of lhe """" 
5 Ins\al] the ",'-e,"" and low ""ift l<'Ve, through 1 .... 

"""" o pening. A_mble the spa"'" and "pring in Ih" 

'" 

100, ,611 I 

plun~,_ Apply R"''''''' 10 ""eh 0011 and 1>o";li"" In 

o<1m PM of ,he plunger. Hold the p lu",,,, a_mbly 
in position and in'tall Ihe jntenned~'1<> and hiih 
.hilt le¥e, in the CMe opcninl. allowing tl,e r..n. 10 
"'Kilot., in tn., lo>'e, dewn",. 

6 Align tho! cam and """it .:t,>t. with tl>< """"ingo in 
the shaft l106se' , and irutall the ",min ing plru! frum 
the top 01 t .... ""'"'. 

7, Pooit ion the "we""" idler gear and, I""" outside LI", 
(3"'. in"",! tl>< d",ft through lhe ""'" jwd far 
enouRh to hold ,he R"'''_ 

8, Afle, ~",bli"W the Ih~ i""" ,bI in too .yncllro-

6059 S 



TRANSMISSIONS AND CLUTCH (Standard Transmission) 7-37 

nizer hub and securing them with two insert springs, 
insert the hub assembly into the synchronizer sleeve. 
Install one of the blocking rings in the rear side 
of the hub. 

9. Using a coating of grease, assemble the needle bear­
ings in the input shaft and install the front syn­
chronizer blocking ring on the input shaft. 

10. Install the shift forks in the shift lever shaft assem­
blies, with the large fork in the intermediate and 
high shaft assembly. 

11. Start the output shaft through the rear opening of 
the transmission case. Place the low and reverse 
gear on the shaft, followed by the intermediate gear. 
Tilt the output shaft just enough to allow the rear 
shift fork to engage the groove in the rear of the 
sliding gear. 

12. Position the synchronizer assembly so that the end 
of the hub, previously marked on disassembly, is 
toward the front of the case and slide the syn­
chronizer assembly onto the output shaft and engage 
the synchronizer sleeve in the intermediate and high 
shift fork. 

13. Install the synchronizer hub and the snap ring. 
14. Install the input shaft and front synchronizer block­

ing ring. 
15. Install a new oil seal in the input shaft bearing 

retainer using the oil seal replacer, Tool 33565. 
16. Place a new gasket on the bearing retainer. Install the 

retainer. Be sure the drain groove in the retainer 
is in line with the oil hole in the case. Tighten the 
retainer bolts to 12-15 Ibs. ft. 

17. Raise the cluster gear assembly with the alignment 
hook, Tool 7113B, and align the dummy shaft with 
the countershaft opening. Start the countershaft 
into the case, and carefully drive the shaft into posi­
tion. Align the retainer slot in the shaft as the shaft 
nears the end of its travel. 

18. Align the retainer slot and drive the reverse idler 
gear shaft into position. Install the retainer. 

19. Install the speedometer drive gear and ball and 
secure with the snap ring. 

20. Using a new gasket, install the extension housing 
and the engine rear support bracket. Tighten the 
bolts to 37-42 Ibs. ft. 

21. Install the shift levers on the lever shafts. 
22. Check transmission operation through all shift 

positions. 
23. Fill the transmission to the proper level and install 

the transmission case cover and gasket. The gasket 
vent holes must be toward the rear, and the cover 
vent hole must be toward the front. Tighten the 
cover bolts to 10-13 lbs. ft. 

TROUBLE SHOOTING-STANDARD TRANSMISSION 

Transmission Noisy 

1. Misalignment due to loose mounting bolts. 
2. Flywheel housing misalignment. 
3. Dirt or metal chips in the lubricant. 

4. 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. 
3. Improper lubricant in the transmission. 
4. Worn or damaged gear(s). 
5. 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. 
2. Worn, bent, or improperly adjusted shift linkage. 
3. Improper flywheel housing alignment. 
4. Loose mounting bolts. 
5. 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. 

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 Sliding Gear 

LUBRICANT: 
Capacity 21;2 Pints 
Type S.A.E. 80 Multi-Purpose 

Gear 

CLEARANCES: 
Cam Ramp to Interlock 

Sleeve-Clearance 0.001"-0.013" 
Cluster Gear-End Play 0.0045"-0.0185" 

GEAR RATIOS: 

Engine Cu. In. Displacement 
GEAR 

144 170 

Low 3.29:1 3.29:1 

Second 1.75:1 1.83:1 

High 1.00:1 1.00: 1 

Reverse 4.46:1 4.46:1 
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7-38 TRANSMISSIONS AND CLUTCH (Standard Transmission) 

TORQUE VALUES 

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

Engine Rear Support Bracket to Support 

Member Nuts 

Extension Housing Bolts 

Gear Shift Levers to Cam and Shaft Locknuts 

Main Drive Gear Bearing Retainer to 
Transmission Case Bolts 

Transmission Cover to Case Bolts 

Transmission to Flywheel Housing Bolts 

13-20 

37-42 

12-15 

12-15 

10-13 

32-36 

TOOL NO. 

1175-AE 

4621-F 

6059-B 

7000-AF 

7025-B 

7064 
7111-F 

7113-B 
7600-E 

7657-G 

7688 
33565 

SPECIAL TOOLS 

DESCRIPTION 

Grease and Oil Seal Remover 
Output Shaft Bearing Remover and Inpu 

Shaft Bearing Replacer 

Output Shaft Bearing Replacer 

Extension Housing Bushing Remover 
Input Shaft Bearing Remover 

Snap Ring Pliers 

Cluster Gear Roller Retainer Pilot 
Cluster Gear Alignment Hook 

Upper and Lower Worm Bearing Cup 
Remover 

Extension Housing Bushing and Seal 
Replacer 

Shift Lever Seal Replacer 

Input Shaft Oil Seal Replacer 



7( - ClUTCH 

DESC RIPTION 

A .m.'" dTY-dieo:- and p.."....~ pla.l<> !ype dutch ;,.. 
U&f<I. Rel~. to Ii ... ", 7C":_' 'IM dutch dioc I. ""Hnt'd 1.0 

the! trnnaml .. i<>n inpul ohalt and Ih. "_u'"" plllloO And 
mYPT _-ooly ill bolted '" the ""1m. 11,..._1. '"'" 
lnulilfr . ul e,..m.- torquf to i.he ,.ansmi .. kH, ill "......,m· 
pliob<.:l i>y the dU le'l! Iii"" ",h<-" d.mptod betwO<''' the 
p..-..''''' platr and the! lI,...h.,,1. 

ON_THi .CAR CLUTCH PfDAL ADJUSTMINTS 

"diu" 1M. ~lutTh ~.! ,,·Knr...,' llor rl ut.b d ..... nol 

ClU IOI PlAH 

&EARl,.. ';; 

' "' 
flYWHEH 

flYWH!U 

'" 

d;"'~f.g~ or ~n ~.~' pro!", r!,·. ur ... Iw" new duj,h p .... 
• .., iJUtal 1eo!. Rolh tile wu.l """'" and tile '''''' lno,~l ul 
the podal ol>ouki Iw! adju.""'. Imprope • • d l .... ....,"1 .1 llor 
d"tth pedal i. ""r ul the moot frequent U ,,_ 01 ,lut.h 
!. ilu", ond <an ...... <onlribminl I. d u. in ... rD' , r .no· 
.... ". ..... I.ihua. 
I. To check p<'dnl a",l~t SI"inl I<'""i"". """'''lr~ the 

d i,vo"",," bel ........ " the i""ioo .. diu. of the oprin ~ 
hook .,Id U", (rtIII' f~,"" nI tile link. lIefo. to II", .... 
'C -Z. TIl;' di .... r.c.. ohould "" 1~~/16 inch. "I\u-n 
1M nut on the ret:l.iner to MlAin P"'I"" prda l fi .. i" . 

2. 1\1-= tilt" """, 1",,,,,1 o( the ro«W . .s.,., fillU l"(! 1C-3. 
II lhe total ..... ,.,.1 III I>Ol ..-ithin 6- -6',, - . .......... u... 
pMnl humper And bracket ( lI,ute 7C·2\ up or down 
8$ ...... -...-ty . Ah.-.,. •• herk .nd adl ~" ."".1 Irani 

Iod • .., d.~d<inl f_ ... ,-el. 
3. T".n..ck It«bl (", .. Imwl. <1t·1' ....... U ... ~I .I<>wly 

u"lil Lho ","'ft ... f\n~~ .... oon\.a<"t the "' ......... beIl.ioli. 
and not.:, I~ tndm. 00 1M n,,,"_ Tho- di"~ 
""_ thlt r=dit\ll Mtd the "",din, ,,·hen ...., J>C<b1 
;, .... Ie"'*"" io til<> f""p Ir ...... ] rn«1IU"",,,,,nl. 11 I .... 
1 ... ",,1 i. not wilh;" ).--"~-. "- 1M ped:tl_lo­
"",,, 'i, .... rod nuta ( Ii",,,, 1C-21 ~nd ""~ ... the 
.,quali,"," II,,, . " ~"i.ed. ~u'cly lilhlcn bolll 
,""w.liu. , .... nu llo. 

CLUTCH UPAIIS 

Clwuh (_nd I.p_) p. d .. 1 .. nd l ... St._I! au.hl", 
Repl_._ .. t 

Ikl~r tn fi~te 7C-2. 
l. 0."","",, the clutch pro.,l. Looooon IN. nut on tile 

d,,1clo ped.,1 ....... 8I'rine """i"", ... nd """""" tho 
.... itt . prh, •. 

2_ R(>mM'e lhe bwnJ>(" and b,~cJu,l . 

3. ~ the podallo """"Ii .... rud from u... ~l. 



TRANSMISSION AND CLUTCH (Clutch) 

HlEA5E 
~ E A R I NG 

~ 
ClIP 

~UlEASE ~E "' ~I NG HU'j,SfPING W"'SHH~PEO"'1 
/"HEAS! l tVH V6USH'NG 

/' SRACH T ___ -;:0 
Q ~-" ...--"<'1" .. ", 

~
ANTI ."TTI! /~;;; ~ .. " " 

SPR ING ~1 ''0 ~ ... : .. jY_ RH f ... SE HV H ) ,;j ? ~~USH ING 
_.,.--,;~ 10. ~I , . , _ -'- I ,.,,~ - --

R!TRAC TI NG 
SP RING 

()US, 

OUTH UAC UT 

7-39 

surro., 

~ . Disco",,,,,,! the ~rakc rna",", cylinder push roo rrom 
th~ brnkr l><!dal. 

nul ... nd "',,"we the ba,. brack~t. bu!<hing .. . nd 
felt ",ashe,.., 

5. Remove th~ 1'1'tainin~ dip .l>rin~ ..... ""hor and fla t 
","1;1 .. " from th~ clult'h veda! pivot ""'ft, nnrl ",mow 
Ihe dutch ]..aa! and shaft n=mbly, h",.~ pcdnl . 
broke p<>d,,1 ",'urn wrin g, and lhe l,,-..hl shal! 
bushings. 

6. Afl~f lu~r;ca(;ng 'he bu:;hinl[s, """ilion the builhin Ko. 
brake pedal return . prin jl. hrak~ p<d,1. and clutch 
pM"l nnd """It a .... mbly in (hie Ilt'dal ' ''pport 
~,acket. l,,,,!>oll til;, 'I-'cing wailif,r. flat waJlh~r a nd 
pi,,,! shaft rctaininR dip, 

7 Connect the brake ",,,",,,, cylind~r pus), roo 10 ,h., 
hr~k~ pe<\ill and adju.1 bmke vffial frce !rave l ( s.,.,­
ti..,,, ~' . 

K ("..,,, ,,,,,,t the cl u!ch pc.bl to equal i.",", rod. ,nd 
imlaJl the bumper ond hracket 

9 I nstal! u", clutch poodnl ,,.;ist spring . tl ... " atljuS! 
I ..... a""i<t "p, ing [ew;ion. 

It l Arl j'''t dutch pedal tm'·el. 

Equ<>lhe r la, and Brac~ . t and / ar lIushlnl! 
Replacement 

1, Dif'("()nn<-<t the dutch pedal to "'l""li,.('[ rod nt tl>< 
pedal shaft. reIDO"e the lower adjustment nut. and 
t l.,." di""'''"",,1 tm, "'Iualiz", h", from the ",d. 

2 fu '''loOVe II .. '''1'''''' '''' ,""" ,-",te< bra~ket alta~hin~ 

.l. R~pla"" a . opplirnhlc 

1, P""ition the flat wasbor. felt "",>he,. and II .. split 

... 
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5. Position the felt washer and split bushings on the 
equalizer bracket ball, then position the equalizer 
bar on the bushings. 

6. Position the bracket and equalizer assembly in the 
car with the inner end of the bar mating with the 
split bushings on the inner ball. 

7. Attach the outer bracket to the body structure. 
Align the edge of the bracket parallel to the edge 
of the body rail to allow 1/8 inch side movement of 
the equalizer bar. Tighten the bracket bolts to 15-24 
Ibs. ft. 

8. Install the clutch pedal to equalizer rod. Lubricate 
the equalizer bar at the grease fitting. 

9. Adjust the clutch pedal free travel. 

Pressure Plate, Disc, and/or Pilot Bushing 

REMOVAL 

1. Remove the transmission. 

2. Remove the starter motor and dust seal. 

3. Unhook the release lever retracting spring. Discon­
nect the pedal to equalizer rod at the equalizer bar. 
Refer to figure 7C-2. 

4. Remove the release bearing and hub assembly. 

5. Remove the flywheel housing dust cover. Remove 
the flywheel housing. 

6. Remove the pressure plate assembly and the clutch 
disc from the flywheel. 

INSPECTION 

The release bearing is pre-lubricated and should not be 
cleaned in solvent. 

1. Wipe all oil and dirt from the bearing. Hold the 
inner race stationary and rotate the outer race. If 
any bind or noise is noted, press the hub out of the 
bearing. Assemble a new bearing on the hub with the 
tool shown in figure 7C-4. 

Fig. 7C-4-Release Bearing Installation-{60C-3204) 
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2. Inspect the input shaft bearing retainer and the 
inside diameter of the release bearing hub for burrs 
or scores. Burrs or scores may be removed with fine 
emery cloth. Inspect the area where the release 
lever contacts the bearing hub for uneven wear. 

3. Inspect the surface of the pressure plate for excessive 
score marks, burned areas, or ridges. If any of these 
conditions are present, replace the pressure plate. 
Light scratches, burned areas, or ridging may be re­
moved with fine emery cloth, providing the surface 
flatness is maintained. 

4. Being careful not to scratch the surface, place the 
pressure plate on the floor. Force each finger down, 
and then quickly release. If the finger does not have 
a rapid return, a binding condition or finger dis­
tortion is indicated and the pressure plate should be 
replaced. Wear at the release bearing end of the 
fingers should be fairly uniform. If one or two 
fingers show a concentrated wear, replace the pres­
sure plate. 

5. Replace the clutch disc if it is greasy or oily, and check 
for possible sources of the grease or oil. Excessive 
transmission lubricant or a plugged transmission 
vent can force lubricant along the input shaft and 
on to the clutch disc. Excessive lubricant on the pilot 
bushing, release bearing, or bearing hub may also 
reach the disc during operation. 

Inspect the clutch disc for worn and/or loose fac­
ings, loose rivets at the hub, broken springs, rusty 
or burred splines, and distortion. If any of these 
conditions are present, replace the disc. Loose disc 
springs will not affect the efficient, quiet operation 
of the clutch disc. 

6. Check to be sure the pilot bushing is tight in the 
crankshaft. Check for excessive wear and an out-of­
round condition. Replace the bushing if either condi­
tion exists. Use the clutch pilot bearing remover, 
Tool 7600-E, to remove the bushing. Drive the new 
bushing in until it is flush with the crankshaft flange. 

INSTALLATION 

1. Wash the flywheel surface with alcohol. Do 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 flywheel. Start 
the retaining bolts finger-tight. 

3. Align the clutch disc with the pilot bushing, and 
then evenly torque the cover bolts to 12-20 Ibs. ft. 

4. After lightly lubricating the release lever fulcrum 
and ends, position the release lever in the flywheel 
housing. Crimp the dust seal boot retaining wires 
flush against the flywheel housing. 

5. Apply a very light film of lubricant on the bearing 
retainer journal. Do not lubricate the bearing hub. 
Position the release bearing and hub on the release 
lever. 



TRANSMISSION AND CLUTCH (Clutch) 

6. Position the flywheel housing and release lever as­
sembly, and install the mounting bolts. Torque the 
bolts to 23-28 lbs. ft. Install the dust cover, and 
torque the bolts to 12-15 lbs. ft. 

7. Connect the release rod and the retracting spring. 
Connect the pedal to equalizer rod at the equalizer 
bar. 

8. Install the starter motor and dust seal. 

9. Install the transmission and adjust the clutch pedal 
free travel. 

TROUBLE SHOOTING 

Gear Clash or Poor Release 

1. Insufficient total pedal travel. 

2. Disc binding on transmission input shaft. 

3. Excessive disc runout. 

4. Flywheel housing or transmission misaligned. 

5. Linkage failure. 

Clutch Noisy with Engine Stopped 

1. Pressure plate lugs rubbing against cover. 

2. Clutch linkage improperly adjusted. 

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. 

7·41 

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 

1. Improper or defective clutch disc. 

2. Release bearing cocked on hub. 

3. Release bearing out of plane. 

4. Flywheel housing misalignment. 

5. Pressure plate fingers binding. 

6. Pressure plate fingers at uneven height. 

SPECIFICATIONS 

Type 

Drive 

Dry, Single Plate 

Direct to Flywheel 

Clutch Pedal: 

Free Travel 

Total Travel 

Assist Spring Adjustment 
Measurement 

Finger Height Variation (Max.) 

%"-1%" 

6"-61/ 2 " 

1-3/16" 

0.031" 
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TORQUE VALUES 

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

Clutch Cover to Flywheel Bolts 12-20 
Clutch Equalizer Bar Underbody Bracket Bolts 15-24 
Flywheel Housing Dust Cover Bolts 12-15 
Flywheel Housing to Engine Bolts 23-28 
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SPECIAL TOOLS 

~OOL NO. DESCRIPTION 

7580-A Clutch Release Bearing Replacer 

7600-E Clutch Pilot Bearing Remover 



SECTION 8 - FUEL SYSTEM 
lA- FUEl TAIII , LUlU, FIlTEI AtID All UIAIIEI 

II-fUll PUMPS 

B(-HOLUT SlIIGU· ..... U CAIIUIITO. 

lA_FUEL TAItK, LIliES, FILTER AMD All (lIAILIiI 

' UH "'''' 

HOIMENT 

GENERAl DESCRIPrlO N O f fun SYSTEM 

The Iud "~""'m consists of Ih< fuel tank, luel lin.,.. 
fuel pump, di.posnble- lyl'" in·li"" fuel 6ltcr, a ir deaner 
and .. ,,,burem •. A typical fuel .y.l.em im'" n .. inn i. shown 
in figure SA· L TIl(, fuel lank ""racily i. 14 Rallo". 

f UEL TANK 
RemoY,>! 

L Ro i.., In., rmr of th. car, 
2. Tlemovc the luel j,mk drain plug and tintin the lu.l 

mto a ."itable contain.r 
3. OJ><.,,,,,,,,,,, the furl gauge .. "ding unit ",ire at tho 

sending unit . 
4. 1.00,.,." the hose clamp. slide the clamp forward and 

di"" .... nnect the h,el Jjne allh" lue] ""UKe •• "ld in~ unit . 
5. If tho fuel ~auKe ""nrlin~ unit i, to bt, reflK,,"<><I , tum 

lho "nil "'tain;n~ ring counterdockwi"" and ",muv~ 
lb • ..,,,d in g unit ",ln ini,,>; ,inR "no gaske t 

G. Remow th~ 'pal"l' ti,.., Imm U .. , luuage compart"""nl. 
Pull tl,., comp.mmen( flom mat out of the way I", 
a""'", to the fuel lank . 

--, 

",-, ;;""""" T"'N~ IIlH 

fUEL LINE 

7. fknKlV<, th., l ue llank fllle, neck "'laining ..,"' ... . 

8. r.oooe" ,he filler neck to Ulnk hoo!e damps. R""",,·o 
the filler """k. mounlin~ lIaskl, and fliler neck \0 
tank~. 

9. Rem.we t.he fuel tank to IU~~Ke oompa,lInent """'" 
I"'Il 'dainin. !lerew'. 

10. M",·~ u,., fue l tank up "nO out thTOllgh the luggare 
compartment ares. 

In . .. ,J lati a n 

1. If tho fliP) gauge ""ndin~ uni t .. '" removoo . make 
,,,.Ue KU the old psket mall!,ial h..'I. be;>n ...,,,,,,,,'0'<1 
from the unit ",ountin&: surla"" on the fud tank. 
U.in~ • new gasket. pooition the fuet , a ug<: to the 
1",,1 tank and """"re with tho- '~t..inin~ rilli . 

2. Make .u'"" a ll the old ..... le' "·as ...,,,,,,vt'd from thoo 
fuel tank " .... "'li,,~ Ihm~e and mountin K .ur/a"" at 
ll", tug"", g~ o;omportment 1l00J" pan. Appty caulkinl 
o;ord t<> the Iud L,nk mOllntinR ,uri."" at the h>gga ge 
compa'tmom noor po.n. ... 

I 



8-2 FUIEl SYSTEM (Fuel Tank, Lines, filter and Air Cleaner) 

3 Poaitlon Ii ... fu~l lank I<> , ... lun~~ """'P'I"""'III 
noo, ,,,," and ;",11111 .1 ... ","'inin, 1CT1' .... , 

1 " .. ilion the I ....... and fill,. nNOk "_",l.oly nnd ~ilit 
u> the body oock pond , II",,, "","!ion Ih~ hose 10 1M 
1",,1 tank " .. d . 

I. 1 ...... 11 \..., filler n«:k 10 bWy back 1"' ..... 1 ... lAlnln, 
.., ....... and ti,I""" the hooioe clam",,-

6. ' '''''l ion th< JUIJ"'~ eJolll'IUlmen' !loot ""', .nd 
, ... 11011 Ih< """'" Ii .... 

'i . (;,...,.-, ,..., 1....,1 raul" """"inc unit .. i .... In , ........ nd_ 

inr unit 
!\. Conn...:t ,..., fuel Jinn AI Ihe fuel lIaUII" ... nrlin. u"il 

~"d j""lall u... """" c1~m"". Install the drllin plUi. 
9 Fill It.. ll>n.k and """"k aU """rwct .... , .. fur "'ak.o. 

10 r...w.". ,"" ""'. 

,un LINlS 

Inop ••• lon 

Fuel li,w", should ~ In ' I,,",,1<'<i """",iQ""lI y fur I~aky 

fillinp. ""I;. tube8, 0' '"11>'' .... """fa. 1/ ~ n un"""", nmounl 
01 dl., .. ' .... ,nd in ,t-.. '..ol pump ....:Ii" ... ", buwl. 1M 1 .... 1 
Ii"" -'>wid II< dUocoruw:IHi" ,"".h....w. ~nd bk>wn ~n. 
uoin, rornl>~ ai •. Ble'" .1 . In f, ..... , .... , •• nl '0 I • • .., 
dirt . .. t , 

R.mo~ .. 1 and In,lglI"t'o" 

T ..... h",1 lank metal Ii"" ,1"" run. lrom ,'''' lu~1 pump 
....,~ibk I""", 10 ."., lank it nol ""rviood ~. all " .""n,bly. 
It mU4t Ix "",de up , ..... " 511S-i""" 10 .0 I Ii"" OI'rvi=<l 
in 2.~ '00' roll • . 

I Omin.he 1..,..1 hum .ho- lank. f)i,.,..". ......... "" 1",,1 
11 ..... , t"" I\e~iblr '- "t u,. 1"",1 pump on<! f, ... 1 
110,"" , It""""." tho- Iln~ f!"Om tbe holdin_ dill" al"nl 
tho un<krbOOy. 

2. CUI tk "" ... Ii .... tt> ~pp.o.ilIlJ>.ely tho:- """0) l~"~ lh a. 
Ih<> orl,i""l Ii"". Sq ... , .... t"" ~nds <>I tlk- )0"" with a 
file U ..... tl><- inside M I"- vi u.., Ii"" ,,· ,Ih I"" ..... ""' . 
bllldo on.hP ", .... cu'l<!. Be..,,... .ho, l10e n ..... l dUll" 
a,... ... ""o.oed frum the ;naido '" ''''' lut... 

3. IIomd thl- Ii .... '" conl<>rm "';,h tho:- conlOllr ... 1 ,100, 
"n_;nal Ii .... . 

1. P ... ition II>< liTH' In II ... "nderbody cii"". Co""":1 I),., 
II"" \Q the n.,xible """"". Tn , ,,,11 th~ dr.in )II" •. Fill 
the lank and chc-ck ll", 11= a nd """.....-IIto"" for 
I~uk •. 

'Ull .ILnl ASUMIl' 

",.. di _bl<--Iypr In.1("" I"", filter _mbly I ... Mn 
in(: .......... lile. imp .. ,,,"...! mt.tr'''1 c/\;""~\erilll;a, a nd mini 
m;U'. t"" po)O<ib il ily 01 luel lo" k .. 'I"he liltedn . oh.rao­
k'.~liC"8 ~r~ impro..-ed by inc .... oin. lilk' • • u.lnc. . r ..... ,><1 
,oo<l"dn, the oj"" of 'h" """"'ni .... 1 .... 1uI a'" minimi • ...:! 
by • <'()I"npl~te uni . """~",, .. 1;"" h''''in, only""", nm-
..,..1iun at """" pnd and II<> ......... ...... 

The 1",,1 filte. i. Iocto""-' in thr f",,1 Ii ............ Uw (:t,-

bu"'l"," 'wi iniP,. See Ii,u", 8" ·2. 

'" 

, .. Iod ie M .. ' .. ' . ........ 

"I1><-r<l bt no P""'''"'''' lot r iHnin.c I"" luel Illte • . n", 
IIII<'. """"lit bt- dunrcd ~y 12.000 mil"" n. 1 y"r, 
"'hje),.~~. "'."C"'O fi.st . 

R.m ..... t 

1. R~ll"'\·~ ttw- ruhho-r hot<! and clam", from th. f ... l 
11M ~nd f,,~l ink-L rnd of thP ftl", •. 

7. n..""". Ih .. 1'f"OC.""dun' ~ I lho: ,,,,,I ""let ~nd of 1M 
m~. and d...",rd Uw filler 

l . 1"""",,1 II", ",ftbt,r ...,..,. ,"" ~,,,,,,,,,jv .. we.o, And t('­

place if """""",'y. 

1 .... ,,11,,110" 

I. 1 ... t.~U I~ rubbt-, """"'" on tJ-... f..,..l w-. 
2. l na.,.t thr fil",. into the "ncb of «Kh '- .,od m.\3J1 

1hI- "lampo. ~Iake ..,,... I"'" filter ;ond li.- .'" in· 
.... 1I..d la r enou~ in to 'h", h<>coeo '" """,,PHI I.,..;b)" 
'-lu.x~. 

AIR CLEANER 

Th< "",lne ii ""IuivpOO ,,·Ith. dry type Qi. ctr ... w. \hoI 
has • ~J>lacrab" oollul<- fi"". filtering .loot"Mnt. Sc. 
III!"" 8" .;1. The air I""" 11", ~'IIL;n., mnlpa""""", en""" 
the: .it cJo.oonoo. thmu«h the ~ and 1>&_ thtou.ll> • 
"''''""illl dum"", .,><1 Uwn thrnu.ll> Uw Illte. elomtn l. 



FUEL SYSTEM (Fuel Tank, Lines, Filter and Air Cleaner) 8-3 

Alter "",dng !.he fil"'r element. th~ a ir i. d<1lected down 
into !.he =rburelot. The du . .! pw-ticl .... are Irapped ;n the 
filter element a. the air ""sileo throuPi it. 

,~, 

Removol 

1, RelnO'o'e the wrn, nut ",tainina; the 00 ..... ' on the air 
cleaner. then WI the awer off. 

2. Lilt the cic"""'t oul 01 the air cleane. body, 

J. To "om,,,',, lhe air cleaner body, J<>OOeIl the clamp 
and lift the air cleaner body off the ""rtlU"'tor. 

Cleonlng 

1. Hold the filter ckmont and .trike the ooalinl . urfa"", 
"'IIla",ly aga in", a fiat ""riaOl' , Do 00\ I~p hard 
eDough to d.form tho .lemon •. Do not imm."", tb. 
eloment in a <leonin, ..,I,..,n\. 

2 Wkn the e lement is deaned '" ",placed, clean the 
air d"""", body ami ""v~r in cleaning IIOh'~n(, then 
wipe it dry . 

In''ollol lon 

TIw> 1000t;nR nol<"h in lhe ""rhmetor ond til<> ""'t;n~ 

lH~ in the air d"""~r Uody .... d~i"nOO in .. manner 
which will aS6Ure proper installation pooitioninJ of !.he 
ai , cirone. on the mounting fiange 01 the """,,, ... 10>". '[1, ;" 

;" """""""ry in oro .. to maintain prop." .... rounding 
dcara"""". s"., fiiU'" SA·3. It is of utmool im~, 
wh<>n installing the air d""n~r on !.he ""rbu"'tor. that 
the JOC!ItinR notch and malin~ I<Ib J.., .n",~.,u Rut.ak 

''''G ""' 

tk air cleaner ."""mbly eilher WIly unt il eng'geme))1 is 
I~lt helore . "C\lrin g the two pat18 together. It i. allll> 
important that the air dea ....... cover I!'Isk~t he pmpe<ly 
positioned om the air cleaner lowe. ""'WlUnIl lfUJ"lace lor 
proper air cleaner operation. !kle. to llrure BA-3. 

1. P"'"itio~ the air cl1'aneI t>ody on !he =burotor. lle 
.ure the locating notch and the mating tab i. en­
I(IIKed. 'rhe to)) ""~r .!:.uuld boo I-"l"iliuned with tho 
""" kinll "Front" tmo,.,.,d the lront 01 lhe vehicle and 
the air horn direcmd 10 til<> 1~1t .;<Ie "I W engine, 
Ti~htcn the clamp by ro\atin~ tlk eyebolt. s.,., fi,,,,,, 
8A .... ",.. eyebolt t. locaW d;"';Uy b<>bind the oil 
fill~r cap whe" the air dp""",r body i . correctly 
pooitioncd on the cnrburetor. 

2. Place the filte, element in the air c1 ... ".r body. 

.~. P...,it;on the cover and install the wrn, nut 



SI-FUEL PUMPS 

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 8B-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 
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· .. 
10 INI "~E 

_ _ --- "' ''''''lfO lO 

10 W"US 

"""'~r arm to /....,., !he ~1 pump diAph""m UI""~r<I 
a,Ain.l .prin8 ",,-ure. '11, .. ,,,:t;,,,, drn.w. 111<'1 from 1M 
foodimcnl bowl thmllgh the 1"lII k~ vak~ InUi ,he pump 
"homhe •. At the """,," tim<', lu~l i . d ....... from .hI> lutl 
tonk throu~h tlw 1",,1 inlai.e 'i .... 10 It'/ilJ tht- ....um.,nl 
I>cw>-I, As til" Cam <nIl!'n ..... tn """-,,,, lIw' 1"(It!<.,. :um 
"'1 .............. Pf"MUre on 1M dlaphrapn "pri"f. alLowin. 
The ",l<in¥ In ""ff- the d larh"'lm down. TIli< ac(iu" 
'''''''''. the pump inl~t v. ,'''' 10 oJ"", at\~ u!><'n. tho, uutl~1 
v"l .... , 1ne 'ud ia then Iorct'f! 11>"",,1> .hoc wl"'l to ,I><> 
.. rt..o,u.,tor. s.... fi,,,,,, 88_2. 

Fu.!1 .. ddlvc...d 10 Ihr ""ri:>ur~or .,.,1 .... ""hen tho ru~1 
inl"t val"" at U .. carbu"'\Qr .. <>JIf'Tl. 1'bc <1Irbu""tor in1,,' 
valv~ i. d","..! hy ''''''/1''''' nf 1",,[ on ,he 11",,1 whM' 
>roeo:lfi<.d fu~l 1ev~1 in t/No, fl Oi'OI <homb ..... "", <+oM . Tho 
Ilkl pump dlarhrllpn """""'"'' link un the Iud J.'WI>I> 
rodIrr .. rm "" .... ..,. ""ly (" lill the 1",,1 ""mp d;..t>hra .... 
npH1ltina" rod : diA,.h"'Krn .prin, ' ...... ion lit not now . Iron ; 
"''''''II> to f<"ll'«' the di.oph"' ~'Q oown RII~;lUt the fu~l 
!,I'flfure buill "II in thp ruel inlel d""",..,. 01 ,he (u~1 
I'ump. ThWl. the "",kef tim actiaol ronlin_ Ixu I"" 
1 ..... 1 pump di3r>h",,,,, = m. ,"",iona,y ! liIted ) , .. ntil 
I .. .., p...,...un. ... ~in>n thr /IofI, it ~I",,"t'd by ~ ",,","nd for 
lu~1 'o 'hoe~. 

1"1", '~I pump pul ... ,,,,, ru..1,hrnlm. a"d I'ul .. tor body. 
...... "rro to It.« lucl pump body. danl"" ... I~ elT.d 0"",,1 
pump pr~ ,,,,I&o.tiono "" t1.. ""rhl, .. "" 'ud i,~et 
,--.II. v~h..,. 

'" 

FUEl SYSTEM (Fue l Pumps ) 

Ope.ation of Vo . .... m Boost • • S. u lon 

Figu", ~R~1 iII ... t rnto't "'""""""'oolly the ,ol ....... i". 
p~pla""tion of ' -Me""um booolu PUmp _",'ion. 

"'" thP rotUr at", I."....,. Iht. d"'ph .. "" ul"".rrI 
UlIin.1 ""rin, "''''''''''''. lhe oulle, .... Iv~ opens I~i"f 
'he ~ir in ,I", "PI"" <hItm"'" OU, Ill ..... ,h t .... oxhoust 
1-"'''. AI 1M l1li".... lin,.,. a V"CI,um i. ",..,."'" in th<> k>w~r 
chomt.... Thl.s co....,. air t .. ,.., dnoW'l throulh th" inl~. 
pOr' on Ih .. bono.pr. intO I"" ~I .... m ... ' and IhMI 
thmu~h lhe ,."...,.. ir~ .. 1 val, ... ;m" Ih<' low ... c l1;oml>oo, 
On tI", re,um .I rok • • Iptl"l ""' ........ I"r=s t~ ~i_, 
phraKID dow"ward. ~xpellinl ,II<- ai. in Ih~ '"",·e. m...mbcr 
Ihr-ouGh ,he kwow dlllfnbf., OU,1<,1 valv~. 1"1,,,, now ",",1ft 
• vacuum in the upper .,..." ...... whirl> .pin d",wI Ihoo .ir 
intG"'" inl. 1 cn..mhoo • • nd then thr.>u_h I"" "Pf'I'r mam· 
"". inkt val~ ,nlu 1M ,,~ mambc., 'llU. Iypo" 01 
v~c"Uum ~~. mak"" \I ]l<>IIIIibl~ \(I . "J,ply va"""", 10 
II>< .. ,jndehi.hJ wil"" nlO"->, on bulh th<- u[>w"rd And 
dnwnWII,d .ttoltc 0/ IJ,., dillpll .... "". 

Wh.n I"" " 'indmicld .. i~r nl, ... .. ck>af,d or ... ""n 
~ ... inc "llCUUm is M."icient to """ .... 11' I~ wind.<hI~1d 
w;I"" .... ~~e"um holds tllo- diArh"'lm ""AT II,.. ""nil', or lut 
.Irok~. 

r • • n ng ' .... 1 P .. mp and V ....... m ........... 

In"",r-o<1 1",,1 pump _u", and k)w VWWD<" ~~ tho 
lwo """', IIk~ly lu~! P"'''I' lruub",", '''''1 wif! .ff..,t .",i .... 
"",rur",,,""". l.-.w I"""U'" will cau"" • 1M" mid"r~ al 
hi'h .p<'<'<!o R,I<! n""raJv~ pr~", will """"" hioh 1",,1 
C'<>f\Sl)mplion and corI;wJ",(Qr &odIn,. l.- vol\UUto will 
co..., (",,1 ",""""ion al hl.h ""-""<1,,. 

1"., ..,." .. '" p<'rlmmM with , .... r",,) pump , .... """'" 
on the en.,i"". 

, IE SSUIE TU! 

\. I_'p thr-:Ur '*'-1'01-" 
2. Di>o)n!W(1 u.., fu~1 Ii"" a' the carbureto •. 
~. In8tali a p'""""", K"U~~ and a T .fillinr wilh ~ pel· 

<'OI:k ""I .. -.,.,n ,I><- ,,",u ••• nd CSlrt:>urelor inlet fillilll. 
4 . Vetil Ihr. '0"""". by """";"1 Ibf. pt'1<"OCk """""" . 

"'rily. prior lu \aIUn,I! a _,., modi",. Op.",,,, IIw 

en ....... AI ~ .pm and <tl-" ... ''''' l"ftIOU'" ,a"le. 
Aft., 1M " .... -"""'~ "". ' \llhiliud. it .hoo,1d be withl" 
""""ill"",I",," of ~ .. "'.~,t. ""i. 

VOlUME lIU 

I'fl-f<M'TII Ihi. """ only .... I .. n th<- p.--ore Ie-s, is " 'jlhin 
l<PC<'ifiC8liutu. 

1. Over.t~ ,It" ."li,~, nI WO r pm . 
2. (}P<n the ))elcock .,.., UPI'I Ihe (""I into. iUilabllO 

"",,!.triM<. ~,,-e t .... ,i".., ~irM lu <"IP"I ...... 
pint. One pinl 01 1 .... 1 ........ ld be oo",inood in .1(1 _ . 
<>nd.o .... 1_. 

.'I. JIll", "ul"m~ i . nol to . """if'C8t;Un .. "'move the fuel 
fi lter Iron, lhe lu,", "ump and lAke .. ",,1110-. volu"", 
rn...:k. 

II thr. vnlu_ ;.. ... ithin ~1"",il!"'I""" ... ith tht! (""I 



FUEL SYSTEM (Fuel Pumps) 8·5 

DIAPHRAGM SPRING 
ROCKER ARM ROCKER ARM 

INLET CYCLE OUTLET CYCLE 

Fig. 8B-2-Fuel Pump Operation-Typical-(60C-6806) 

DIAPHRAGM SPRING DIAPHRAGM SPRING 

OUTlET PORT 

CHAMBER 

OUTLET VALVE 

UPPER 

ROCKER ARM ROCKER ARM 

INLET VALVE INLET VALVE 

PRESSURE CYCLE RETURN CYCLE 

Fig. 8B-3-Vacuum Booster Pump Operation-Typical-(60C-6807) 
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8-6 

filter re..........:!, ehe fuel filter ... _tricWd 4t>d a new 
".... ehoIold br inRalJOO. 

H tho! WlI""", io not within rpedflQilUon. .. ilb tho! 
ruel 81M. "","""'<I. the f....J pump i. <tel.,ai"". 

fUl l PUMP VACUUM TUT 

1. D\tooollllect the fuel Ii"" fr<)T'JI the lank at u.., inlet 
.ide uf I'Ilmp_ 

2. l llll.n tho! adap"" in the pump inlet Htti",_ Conned 
W. \':INurn p UI" to tho! IIldn • • 

3 . OprfAie thoe ."Imr at 500 rpm and ubw""" tho! pu~ 
FU.l """' .. """WD should not be ... IhBn 6 in<b<s 
H • . 

4. "I<Ip tho MI,;"", ' ,."., 13"'" -"ould rontinu,o, \0 
Indialle • ,-"" .. urn for 10 lO!'oof.:b. 

VileUUM loonll TlST 

1. Connc<:t ~ vacuum Il'U~O to the wlnd$hi~ld wip.. 
oonne<:lion 01 the pUmp. 

2. DioconnoIct tho> pump \0 ffit1J'U/o1d Uno) at u.., moon.i­
fold. PIUI the liDo,. 

3. Openole ,he e~ a t 600 rpm and ~.., tho! 
... ~"Uum PUP!. TIw. '"",um obould not be '- than 
10 1""'- H,. 

M .. jo ••• pol •• _ , ... 1 Gnd Vocu .. m loo,ta. Pump 

llMOVAt 

1. O;-,n"",,' ,I><! ruel line .. t the 1'1"".,. 
2. DiIoonncct the VlOC1IL1m Ii" .. at th~ v~"""m boooter. 
3. RMnO\'~ the »Urnp :md ",01<~\ (rum tho! bloclt. 

DIUSSlMat' 

s..e 1\JUNo ~U"' f.,.. para idoMolifl<lOlion and ~ ... 
r .. I1 ...... ' 

1. ~, II", "'~r nut"" the boo!! to ~Ifluoe tho! 
..... Irnttlt bowL Remo>.., tho bowl. 1.w....1, mqnrl, and 
lilte • ..,.....,n. 

:1 R~mo ... the b.o.iI . 
• 1, Scribe a mo,k on the mo.;n body . lu~1 pump body . 

and pulM",," cham!>., .., 11'1111 Iheee l""U ma.y boo 
_mb~ in thei, ori(iTVII P<'lOIhion. Malt. " d<ofinilc 
tcrf.1ch in the ""'tal •• ""r.dl .... rlta will ..... d ily 
""b off. 

~. Rco, ....... ~ 0", ",:,..,w and Iockwaehef re~ the. puI 
... 1Or choJnbr< '" the f""l pump body. ~ tho­
""law """'mho. and diophn,JP'I'. 

~. Rer'nQ~~ 0", ~ and Iodcwuhero thai hold the 
r",,1 I",mp body to the .. "';,. body . R""",,'~ tho r .... l 
IIW"I> body . 

6, Rc.~ 0", ot..kinI by"," AT<)IInd [ .... vah..,. and 
pry I .... val~ ""I 01 Ih" f""l pump body ..... ith a 
"""""dri....,r. s..... figl ..... HlJ·6. !Un"",. the ""I"" 
...... Cl&. 

7. '1'0 "'""",e the 1"",1 pump diopl ..... m . ItI'UP the mo.in 
budy ., .. too oiJhI down the ""'eth 01 the rocler 
urn "'i th 0.., d;"ph",.,.. facuI ....... n ..... rd. p,..,. thc 
...t~ ." the diophropn·. metal <.'mhO< on the f'<I<:Ur 
am, iii"" tu cock tho dioplua,m rod into the "",in 

,,. 

fUEL SYSTEM (Fuel Pump5) 

PI, . ..... _,..t a..,j v, ..... v"" _ ... "" .. p Di ......... I>IM _ 
(.lCN\.6.O'1 

body; ,_I • aJi3'h. lo,..,...,..-d _'" to unbool the 
rod. Sec fI",re 8B.(;. 



FUEL SYSTEM (Fuel Pump$) 

R. R~mov~ On<" ntta~hin~ ocr<"W on ~ach . ick- <>1 the 
Va"""'" pump body, and repi:"", ea<'h with Iwo iong 
•• :re",. 110-32 x 1 inch ' . The"" "",""",'. will ..,rv~ a~ 
pilots and a J"" rd ip,"" "pring ten,ion. 

9. Hem<Ne the .u r"mainin~ atL,chin~ tie"""'" and lock_ 
",",I>('rs; Ih.,,,. wok off lIltenIHleiy on ",,<n ]!ilol 
ocr<'W "n\il a ll 'prinll lenoion i . ,-"li""ed . s.,., II""" 
RH·7. Rpm",," t hp """"'" .. an~ v"cn"", """"'N pump 
"",, 

8·7 

11. Hen"",e the 1>0001", pump diaphraKDl by I",i.!inx 
the dbphral[Tll <>"" quae"" tum in eilher direclion 
\0 (li"",,,n,,,,! tll<o diaph,agm rod from 111<0 rocker 
ann link ; Ihen, pull the diaphrnllm alOlembly upward. 

12 iWmove 'he "In king hmrs around the oalva.. Pry 
th~ ~~Iv ... f,om Ih~ "",in body ~nd ~~C\l"m !:>ooott- , 
pump body with ~ oc.r .... t!river. The main body inl .. 
".1,'" I .... t.d dir""dy a bo,'. tho main OO<Iy mOD1llinf 
Hall,. i. not .tak~d and i. romo,'ed by i1l\'erfin~ tbe 
main body. iWmo'.-e the> ,.,.Ive laskcto 

13. Fil., or gdnil th., j><"("I>OO end of ''''' "",k", ar", pin 
lIush with the w~r 

14. Drive tM pin from the main body with a hlunt 
punci>. Sc<: figuro 88·8. 

15 iWmow tM mck~, nrm a"""mbly , Note (t-., ~""dilion 
of Ihe rocker a,m a...,mbly at this limo:- and ...--place 
"ny ~a"",~"" o. worn l"" Ia, 

16. Romove the . tak ing mafu "nd pry 'h.> ,.,.~""''' ~nrl 

Iud diJl.phmgm rod "",I. and "' .... ;))"'" (rom !he "",in 
W,. 

17 Smooth all th~ spal "n<l valve N>\1t\1~';""r"" in lhe 
m"in OOdy, (uel pump body, and vacu um pnmp hotly. 
Thi. will ",move any m.,tal f'TOj.-"<'tion • . 

,tUNING A ND I N S~ !'TlON 

Cle:m the ocdimont bowl, m"'r """"''', 1>UIllP body , ~nd 
1M awe'" in ""Iv~nt, fl lo'" oul all rover """"'I "". In<p<)CI 
II", body, t.o",l, and coven< for C1>Ick. or dama,. and 
",pin"" them if n""""",,,y, 1"",_1 t~ .taked . rea. around 
lhe "alve ~nd _I ruunterbo"", for hi~h "POlS ",hieh may 

' i • . '~1_U" of ~ilo' 5<.,. w. _-{1 M-<0191 1 cou"" d i. ' ort ion of the new parts uvun installation. 
Re'''''''. all hi~h """t., lnoped the mountin~ fl, n ~n f<>r 

10. H~mo,," th,' rl",,,hnt¥m return .,p rinR .• n~ 'prino: distortion, Hepl.a", lhe pump body <>r "'I' th~ di.t",ted 
...--at. ftanl~ if n""",,",,'Y. 

'" 
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ASSfMlLY 

111 .... 11 all tho> pA'~ ind udcd in II", uv~rh.,u l kit. 'Th. 
cumbi"".i<>n 1",,1 pump and ""CUllin bono'~r i8 oI..,.,.n d",­
~ in filur~ !IS ... . 

1 I""LIoII!he , ..... And Yanown diAphrlll''' rod "",,10 And 
... "'; ........ il" Twl 9:1.>;(1..(' and link<- ..... bud,. Iu 

!IO.'<:ll", the "'Ia;""" alld "",I> in pia.,.., See ft sum 
~U·9, 

2. I'LA"" the i""kotl in pool ..... " .. nd ;n . ... n i:toth the 
1 .... 1 1"""1' ouUN Anti in"'. ",,1_ w!lIL 1'""J 93fJ0.C 
S~ tho:> ,""Iv" _~ly in ~. 

3. Utoe' 1'oul 935& E and install ~ ,""t,.,. " .. 01 .... kN 
in ,he "",in OOdy ... ...t vacuum I'lIm)) body. IJv no' 
1".,.11 the "'oln bod)' inl'" ... h'", 1 .... ".1 di re<t ly 
. .... .. " main bad)' ",,,un,inl IIDJ.'o, . "hi •• im". HL'"~ 
'''''''' vain .. " 'ith .. Jll8.rjJ 1'U",:h. " ' -'r), ,hi" ...... ~f 
~.Ii nl ~"np',"nd oppli<.l ' u ,he e<iIH . , lhe • • h-" 

and rod • .,.11" oho. ,-.. "" .......... ~r _.i .... ,,111 

r-""" .,"~,· .... t gil " " kap:.];::::;::::;::::~ 

'ii _ .... _ Oi.aph'D ....... Dil s..1 ...... _1.,. 1.".11 .. ,1 ... _ 
1'104-61111 

4. "-">ble ,1>0, tudu-, ...... 
5. PIa.u< "'" mo::k", ann "p,;", in JKl'\HIOft and Inte" 

Ihr ar", ~_mbly ;~.o the ""'In l.oJdy_ Hold i. in 
piA ........ ith tl><> .. ,,,,\I dia"...., .. rnd nl To,,1 9350. s.". 
r.~ur. 8B_1O_ 

6. A .... mbl. tho .prln, """I (a,p oido:- IOao>rnI the 
..,..in, ) and Apri ... on the rllrl pump d;:.phnop,.....d. 
In.on the rod Ih .... '~h u,., 1 .... 1 IlUmp 0.1 _I. 4nd 
hnnIo , .... rod . 101 "'W lhe.oon. link w •• h T""I !n'l(lA. 
s.,.. nllure 8B·I1. 

7. U.in. a ",...... "",k~r ar", pin, 11,1, ... Tool 93:00 "'" nf 
II", p"mp body I,...,all the pin ",,,,;nin, waoh<>, .,.,j 
PHn u,., pin_ 

'" 

fUEL SYSTEM (Fuel Pumps) 

fl, . 1I_IO_ Holdi., I .. h, ... , .. ......... bl, I. ,,.<_ 
161(/11· .. '01 

TOOl 9J~'" 

_Yo .ll,nin. tho ..,tit.) """"" rruo<l,! "dor \0 di .. 
a-:mbly . Mak~ . ,"" IlIA, lhe dioph .... lm ;. in lhe 
proJI(>T p..ition. S\art an """"" mokin, IU"" they 
..... Ilor<)oUlh thP ~ in Ihe dia"",.."" ..-ilhuul 
!=rin, t1 ... labri<-_ 

~. TiKhl('n.n of t ................ e" .,nly in • ··c,;"<t'UOII" 
I"'ll('rn. 

to, lIold tll(I "'ltin body Iu Ibnl 'h" """,,u," lid< fa"", 
duvoll. '"Ja,-" u,., body ,<> ""'''* tho- .... .""um d;,, -
phr.lJrn n.>Ck~r arm link 10 1.11 to.artl , .... Vo.cOJUIU 
pump Iide. 

II. In""rt tho:- ~a(uum di&l'h""nl rod thrnu.h lho main 
body IM'nl. 1illinK lho"> ><Xl .lilloUy a,,'ny I'um tlop 
rock.r ~rm li,L, With & \ .. -istlnll "I<>Iian. hooIo !he 
><Xl <w,..,. hnlh link a""". Lub, ; •• ,. ,II<: .. ..r II,htly 
bo.I.", 10.",lIIol. 



FUEL SYSTEM (Fuel Pumps) 

13. Place the spring seat and diaphragm return spring 
on the diaphragm. 

14. Drop the vacuum booster pump body over the spring 
and align the scribe marks made prior to disassembly. 

15. Install the long pilot screws and turn down alter­
nately until the shorter attaching screws can be en­
gaged. Remove the pilot screws and install the two 
remaining attaching screws. Tighten the attaching 
screws alternately across the booster pump body. 

16. Align the scribe marks and install the pulsator dia­
phragm and chamber; secure with the screw and 
lockwasher. 

17. Install the new bow I gasket in the pulsator chamber. 
lB. Replace the bail, position the bowl and tighten the 

bail nut finger tight. 

INSTALLATION 

1. Apply sealer to both sides of a new gasket. Be sure 
all the old gasket material is removed from the 
gasket surfaces. 

2. Position the gasket on the pump flange, and hold 
the pump in position against the mounting pad. 
Make sure the rocker arm is riding on the camshaft 
eccentric. 

3. Press the pump tight against the pad, install the 
retaining bolts, and alternately tighten them 12-15 
lbs. ft. 

4. Connect the vacuum lines and the fuel lines. 

SINGLE ACTION FUEL PUMP 

A single action fuel pump is used on vehicles equipped 
with electric windshield wiper motors. See figure BB-12. 

Operation 

Refer to fuel and vacuum booster pump "Operation of 
Fuel Section." 

Testing Single Action Fuel Pump 

Refer to "Testing Fuel Pump and Vacuum Booster" 
and perform "Pressure Test," "Volume Test," and "Vacu­
um Test." 

Major Repairs - Single-Action Fuel Pump 

REMOVAL 

1. Disconnect the fuel line at the pump. 
2. Remove the two pump retaining screws, then remove 

the pump and gasket. 

DISASSEMBL Y 

See figure BB-12 for parts identification and proceed as 
follows: 

1. Remove the sediment bowl, gasket, and filter screen. 
2. Scribe a line to identify the pulsator chamber posi­

tion. Remove the pulsator chamber retaining screw 
with a clutch-type screwdriver. Remove the pulsator 
chamber and pulsator. 
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BODY .~PIN 
GASKET ~ "-PLUG (2) 

ROCKER ARM? - A 8--SEAl 

RETURN SP:',:~ SPRiNG/ 4. . ... 01:::::;: 
SEAT VAL YES 

.QG,6.SKETS 

COVER~ 

11 •• PULSATOR 

PULSATOR~~ 
CHAMBER . ~ 

.& 

o-FILTER SCREEN 

GASKET -0 
BOWL -~ 

i;)-BAIL 

Fig. 8B-12-Single Action Fuel Pump Disassembled-(60C-6813) 

3. Scribe a line on the fuel pump cover and body to 
identify their original position. 

4. Remove the fuel pump cover. 
5. Using Tool 9350, drive the pin and plugs out of the 

main body. See figure 8B-8. 
6. Turn the diaphragm slightly to unhook the eye in 

the pull rod from the rocker arm, then remove the 
diaphragm and spring. 

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 8B-9. Stake the 
retainer in place. 

2. Lubricate the link and rocker arm with engine oil, 
then position them in the pump body and hold them 
in place with Tool 9350. 

3. Install the rocker arm pin, driving Tool 9350 out of 
body. Coat the plugs with sealer and install the plugs. 

4. Assemble the spring seat (cup side toward the 
spring) and spring on the fuel pump diaphragm rod. 
Insert the rod through the pump oil seal and hook 
the rod slot over the lower link with Tool 9350-A. 
See figure BB-ll. 

177 
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.~. Ins!all!h" ", . .. ile. ann ,..,'um oprin~ in ,,,," m<:L-. 3nn 
1"" ... 11 lhe ,,,h ... pkr:u. ,hen _ ,he ,·/1.1_ In 
J>ba! u.'1IJl Tnnl 1n'\O.C. S ... b .....,.. , ... I,"~ a' four 
""into. 

6. lIold the rock<-. ~nn in !he up """ition .• "d "Lao:.. 
, .... """t'r ..... I ..... pump body. alipllnl !he ..... ibed 
".tlol. a., "" ... "'" d;"'p/u"alflll ~,.,..nd.. ~wnly 311 
~"",,,d II", ('''~r. U ... 'w .. ... ...,.,.. os pilots to huklll ... 
d~'I"'''''''" in tho pror.o:r por.ition. Sc<- 1i1(Un" 5~ la 
Star! the "''''''min. """" .... ""' kin •• ,,,,. , .... y PAM 
,hro"lh ! .... 1m ..... in 11", rl;"ph .... ' ''' " ·ill",,,l I •• "". 
Ih .. r~l.oric. 

7. Ti~h!<·" ~II """ ..... ~ .. ~nly ;n ~ ··<Ti""·c ....... •· l""tI~,n . 

8. U''''I!t... ... ·,,1><'<1 hlV"!l'" 1(Uides. i"" ... 1I11\o, 1"' .... 1 ..... 
"nd "'" pulsator _ ..,r I""tall 11", liI k-r """""0. ....... ·1 
1I""'~1 ~ nd ....-li-", bowl. 

rH ! ' .. l~ .. n ON 

I. App!)· """ l~, In h .... l~ ~;de. of a"" .... In,ket . A.> OU r~ 
all II", "Id ~a'k<!\ m., ..... i~1 ;. ,...,,,,, .. ...:1 frum 11><­
lasllN lurfn"""-

2. P""IIk>n lhe JlI~k.1 on the pump nang" and huld U", 
PUIIII' ill j .... HiuI' al",rut t .... rtlOIm tin, I' •• d. Muke 
""", tho rock~r arm 10 ridi"l WI the a .. ""h"h 

3. PI""" (I ... 1"""1' tilht Rpin.<t t ..... pad. irultall I"," 
reI.:Iininl 110111. "nd ai_lolly ~;lh!ft1 !hem 12-1!I 
11>0 II . 

4. C",,,,,,,,. lho 1",,1 inlr. ~nd ou,"'. H,-- ~"'!. I .... 
ffiCi"".....:I dwd the 1",,1 pump and <lDClO<ct"'fU 1M 

~'". 
Fun PUMP SiDIMiNT IOWL 

A .. i ... 1I1"" ......... n i. uo...:l in ~ luel pump -ooimcn! 
00-..-1. s.-e lir u,"" 58-14. 

'" 

FUEL SYSTEM (fuel Pumps) 

. . ... o~o, 
",",,--n 1M 00-..'1 bail ,,_IY 8nd _~ I ..... ....:I i­

"",nt !><>wI. ~I. and r,ll ....... ....,.,n. 

Cloo"I" 9 o"of Inopod,o" 
CI .... " tho" .....J.iment 00-..·1 and fll'~. ,..,.....n in ~""'ni.., 

..,h..,nt and dry them .... it il ""'''1'.-..-1 ~i,. n~~6 ... (h., 

.o«I'"",nl ..., .... 1 pOk<-1 if il is not "" .... io. ..... ble 

In ll ollo !ion 

1, l'la~ Ih" ~a>.kel ami filler ICt<'<'n nn the .".{'rncnt """ .. 
2. !\>siti,," ~l", ....din .. "1 lJu,.1 "" Ih~ fud ~ump ~nd 

Ifghl .. n lhe bail nul. 
3. :It...rt II>< ~nri .... _ ChN:lr fnr INrk .. 

n o ulu SHOOTING GUtDr _ .un PUMP 

l o w , ... 1 P""'P Pr ..... r . 
I. n ""lr;',I...:I 1",,1 fi lte. _ 
2. Diaphrapn rup",""" •• '",tdood or l~kin • . 
3. Sc>r'nl....",k_ 
4. R<K"I<er aml WOrn. 
1;. 1::"""""",,,, cJe.oran<X" 1>:-",,,,," "",11M" "nn. VACUum 

link . AM luel pum p Hnle . 
{I. Finlnil I""", ur craek....t. 
7, h.~1 ti"" ~"'cleed or broken 
S. kale in d~,phra~m 
9. Vnh·" ;mpl'Op"rly ""a tin ~. 

10. Ilirt in Ihe 1"..1 lank "",110' lme.. 
II . F .. d tank ""nt ""'trictfod_ 
12. J);"phrnlflll ruptu.oo. 

Hlt l> , ... 1 P .. ..,p Pre ...... 

t. l)laph"'lflIl ~pring "'" .'r<)nl M ""pro ..... ~inJt. 



FUEL SYSTEM (Fuel Pumps) 

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. 
2. Valves not seating properly. 
3. Spring weak. 
4. Diaphragm defective. 
5. Worn linkage. 
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SPECIFICATIONS - FUEL PUMP 

Minimum Intake Vacuum (Rg.) @ 500 6.0 
Engine rpm 

Eccentric Total Lift 0.290-0.310 

Minimum Booster Pump Vacuum (Rg.) 
@ 600 Engine rpm 10.0 

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 

SPECIAL TOOLS 

TOOL NUMBER DESCRIPTION 

9350-F Overhaul Kit ~ Fuel Pump 

9350 

9350-A 

9350-C 

9350-E 

CONSISTS OF 

Assembly Tool 

Positioning Tool 

Replacer ~ Valve and Seal 

Replacer ~ Booster Valves 



Be-Moun SINGU·IURIL CAIIUIITOI 

DUCRIPtiON AND OPlIAT'ON 

T ........ rbu"' ..... """ ... 13 of ... ., main ....,mbliN· .hr 
"",ill body, ,,00 "'" thm ..... bOOy. s..- Ii",,.., !!C·l 

n .. (8.,W'~'<H" hu I.,..r ""'I ..... t~rin~ _yo._ 1(1 pm­

,.~ the ...... ""'. fut-I .. i. mi • • ure fur .1J pt......, 01 rf1jli"., 
"""",""". ThP f" ... 5yaLt-1D!I IlH"" "'" idIc fuel ~tt<m. thr 
", .. in r .... II)"o' ... m. "'" ~ ....... ti"g .y$l ..... . nd t~ _~ 

1",,1 5y.tem. In addition. a fuel inl~1 IYllem '<"fIllal ... 
the , .... 1 ... pply 10 "'" vanau. _)'"0'"",". and a ~ pro 
v~ "" <"Ilrich<.-d mislu", 1(1 aiel in Ilaflif1jl and TUnnm. 
~ mid ~ngi_ 

, ... 1 Inle. Sy.le m 

n..;. ' .... 1 inl~t oys ... m ...,,,,,i_1II 01 a /",,1 """'I, a _I 
fun ' NUT 

~ 'Ull 

'" 



8-12 FUEL SYSTEM (Holley Single-8o .... el Co .. bu .. eto .. ) 

~Y. and" fuel inlet .-.Ito and _I .......,hly_ 
Fuel. undfor ~ lrom tho Iud pump. ~n"'" lhe 

J ... l 00....·1 tlu-nuKh tho fopl inl<!l "ft'dle and _I a""'mbly. 
s.,., ftJUre 6C-~. 11 ... IUOOUnt nI lu~1 ~nt~ring H ... fupl 
rowl Is ,ea;ulatood by II><> di.tII""" the ru~1 inlet n=dl<> 
i. mnvNf nil ilJl _I and by luel pump P""'"U"'_ Mov". 
""",I ,,{ (he r""l inlet noed J~_ in ,plAtlon to the _I is 
oonlrolk>d by tho Il001 and lew, ~,,,b(y ,,-hich ,....,. 
and f~lI. wbh tho! fuel I,-",'e l. A. "'" fuel Ie"cl drops, lho! 
0..1 k>wen. .......,rinK tho "".1 inlet .-d(". Whon tho 
fuel in the luel "--I ..... dw.. • ~ IM ... I. the I'loAl 
,_ tho. 1 ... 1 inl"t noedl~ to. "",ilion " -I ... ,,, il "",(riel" 

tho /\nor nf futol • • dmittin , on.!y enoull> fuel to replace 
.hal booinw .......:I. Chw...,. in tho fopl ""'el M",.,.. "ttl<<*-
"P<mdil\l ...,.. ...... nt o f u... l10001 ",hie'll ...w..,. or ~11 
the Iud 1nl<>l r ...... ·'I1~ to mIlinbin the p.--,n, 1",·) le ... !. 
n,i, lu~I I",,~1 ,,, ... 1 \,., IT\l!inL~i......-l ~UIW! the ca,bureto, 
i . <;>JibrnloOd to <\cliver Ih" ""'I"" miXIU,"" nnly whpn thp 
Inel is a' IhI. I'roper level. A "I',ln., loot.lKI in u,., 1",,1 
inl", noedle ....... and brac.h,t, ~"""'''' in It.o.bilWnc Il00.. 

""'""" . 
A lJII<inr and Pln, Ln.HJ., thr. 1>011000 1",,1 lnM """""~. 

cuohioM tJwo I .... inlM ~Ie apiN' """" >hocks and 
,~Dnod"",. A dip. l<> as.u-e """crinn nl , ..... 1 ..... 1 inl .... 
nN!tik 10 an.)' .. , wo>c",,,n' . i. allllC/MOd I" the ....,.n., ..... , 
A"tomatl c Chok e 5,.t~m 

" ... n,,," liuto"", tic choke inrorror~tel a 1"",.lIoolin , 
'ype d><>k~ pillon. "hich "'ill oPM til<' rhok~ rla te '0 a 
~I~rmi""" opcnin. lot' II ... initial ..,Id OJlf'1"3tion 01 
.ho ~n. ine, "'io .--ning "' «>n'ro11od by • I,i""-'<r. .top 
Ioc:oIoOd '.' 110" butlwD of t/vo piottm bore. See IiJU'" 81 ;,1_ 

n... pialon hn ... is I"", t<> _ 'hr<>u!i:h , ho> piston. how-
""~'. tJwo dw>It~ <vwe-r b.i -~I ",.in, I, 1>,,1din,r u,., dw>It~ 
in .ho! P,.,1iaUy open """ilion. 

Alter II>!! ~n.i"" i. """",led for a Nw;.'II><-'iod nI tim<' , 
hot ~i, from I .... exhau.1 manil"M .hwr will dreul~ 'e 
thruuwh th~ c-ho"" hou.in g h"~'in . the ~i·",,,tal ,prinR_ 
A. 11>0 bi-mctal .pri1\~ "",d",. tlvt ''''''''''.''''"'' 01 II", "i, 
from II><! ~.h.o1\"t. nt,anifold , ,ho! u>, .. wn 01 the ~hoke bi. 
meIJIl ... iIl 1.00 chan_"" ""lfi,:,ienUy 10 all"", ...., chokr '" 
grad ..... Uy 1YpM't. 

n.. PAlh lut this hot .i, ia f ...... lhoo hea, ...,.." in 
tho:> e..J ..... , ""'nilnk( 'hroup. tho OO"""'-1or tut.., 10 the 
mob houainJ, 11,,,,,,,1> tho .,.", ... of W chuI.e piston. 

tIu-nu.h "" ..... "" in the crubu\,."". ~nd lhen 10 the inl/ob 
"'" nil u],j, 

FIlIII idlr;' pn;.v;1k-d by "","-n' o f ~ fA" Idl" rum whim 
rola ll!!O "" ~ lIuollin. throuih whi oh t, ..... t+.ok~ ohafl lum •. 
Who!" tho- MI.i"" i, cold_ t~ proll"< 1>r<>C<!<iu", loc .!artin, 
i. to dr.p",1OI th~ _= I.,..AI<'ot lully b<-f_ II ... lenition ;. 
turnM nn. '''i, """"" the lhrot.lr lM'e' on u-w, """", ... 1.0< 
10 a fuUJI <>pell<'<! J>OOIition_ n ... bj·"",t.ol 'P,i,.. =uoeor 
the ~ ..... ,t Iu rota ... '''a fully do.td ",,"ilion . ... ..",,,, 
mou,,'ed on II>!! d><>ke ahaf. "';ll ....... te th(t , ... 1 idl~ com 
'0. I)<)iilion _~ the hi.hn1 .t~p nI u... <>un ..-ill ""',_ 

'a<1 "'" fAet "'k adj""';"1 .....,... n", ...-.... "'_ pedal 
>Ihoul" , ..... " be .... I""...d. Tho> .hruWe piAU> in !he throW .. 

'" 

........, "ill to.. <>perm """"II> to provit\oo euftOo ...... , 1M' Ir:llc: 
_po«] ~ry 10 "''' II wid " • .,illl" u... "",,; ....... n IIOW 

boo .... r~. When thr. "",;ne ~ret. ,he <-ho!u, ..,.,." . .. I_ 
to mov~ ... ilhitt the fa. , idlr ... m . .... ,,..,, II", ena:i ... ;. 
nuuut\,ll, tho '-acuurn will pUll lhe pi.1C>n 10 ,"" ' !UP. ''-(]y 
drpt'e8l;M' "I U", u~..,I~"",,, J><'IiIrI ",ill ~ll"", the IMt idle 
0;,0.111 1<> mo"" to ~ ,h",',,, st."1' "n th ..... m. Wi,h thi ..... w 
P<>I'ilinn Ih~ 1.81 id l~ <>om will olin ... ~ l ow~, idle .P""d. 
",1, aCIM' ... ill continUf', du~ '" , .... ""'nilold boat 1""'1. 
in, tho l'Ii ·metal ""ri,llol w,til tht> r.hnk~ pI.<r.~ i8 enli""ly 
"""n and !.he. "t\JIinc ""turTlll Iu U", ""moat ho, ..... Ki ... 
ids.. .pt!('ld. 

II durin, tto., startin,or PM"i<od the ... Jinc b<o<:oow. 
~,t ... choIte plo. ... may t... """ned m:rnually 10 "lean 
001 ut.O'IlIIiw hwl in ,he int.o."" ..... n iIOld . nu. ;. """"m. 
plW>ed, by lully .... p""""in. It..> Mn'lemtor pedal and 
. npiin, tho .tarte, . ".., unI, .. d<>, I~v'" on , .... thm"l~ 
1"".,.. ",nt.octo the I"", id .... ""Ill ~n<l in tum "",t;",lIy 
OJ)(:". \h~ chok~ pia\(', 

Idl. f ".1 5y.'em 

Durin, i<!t.. operation. fuel I*- throuCh the .... in 
jet in'" II", bullom of II><" ...... in ....,11. s.:.., fi~ SC ... . 
HI.h manifold vacuum ""'i". thtouth tho> idle __ 
tint,." f",,1 lrom ,"" ...... in ....,U throu.h " .nu.-t horw",t.ol 
""""'.., 1nlO ,he idk ....,11_ 
~ lu,,1 "' metcrod throu,h .... Iibrnl<'d _trich on, 



FUEL SYSTfM (Holley Single.Burrel Curburetor) 8·13 

al u.. I<>p nf m. idle _Il. on iUl ..... y into !he idJ .. 
mar.n.1. Air i. introduct!d tII .... "h an idle air ble<!d 
~, the top 01 ,ho idle cham .. !. l11e air hI""'" al"" ~c!II 
•• K , ... ,,1 I<> P"'''''''' .il,honin, ~I hl,h ~ u.- whe" u,., 
cn~iroc i. ,top~. Tho fu~I ... I. "'lolU'" lrav~1s down u.., 
itlle channel p.o..1 two idle In","f~r hoi"" in the throttle 
body ""d i. "i."ru,.~t'd Ihrou.h the Idl. di"dUU'l~ hoI. 
below lhe c~ lhrottlp plate, AI \he thmttt., pIau. II 
~'N1 put Uv: .... 0 transf", hulH. durin, "" idle. """" 
t>nl<! hr.i ... I<> d~ ~I as it i.o eo~ 10 manifold 
,.,,,,,,,, .... TIle inu..c .. , _ ..,. RI .ddit;"na] air blcftio 

81 idle. 
FUel dieeharp Kl idle is mnh'Olled by an idle adjuat· 

in~ ..-1'" ,,-hich """Is in lhe diid""I~ hole. 

IDlE A' . 

... «.l • • aling Sy.t.m 

UJ.I<IZI ~.,.,.,Ip .. tiof, . the air flo .... th,..,.,,11 lhe aub"",lor 
"",pnnd. ~b.","1 ~lf!ly VI ,"" i~ throtil< 
"""nin. ~~ i., howe>.., ••• b!'",1 inl"" .. 1 be!""" lhe furl . 
,,'hidt ill /mow. than air. """ ""n JpI'<!d &00 ",ai,,"'''' 
\he dNi ..... ba1aJ><., oi (,,,,1 a nd ., •. 'T'he ~leral"" ays-
!Pm 0(It' ... ~ durinl th;" ini .. "".1 to oupply fupl until 
II.. uu... oy.1Nn!< mn provide IIv: prnpr. n,i,ture. See 
lI(u", 8C~. 

When lho. thmttl<> i. _uddenly opened. tho diaph .... ~m, 
whioh i. mn"""loo by I",ka~p In til!' IhrQul~. fo.",," fuel 
I."", 11><- .,.,..,I~'Atini pump duull~' lnLo In. di""h.,,_" 
""_",,. Thn 1",,1 . which Is WId.". I)I'f'OUrc. 10' '''''' Ih~ 
di..m"r8(' bAn d •• d, and .. ei~ht UP. 1"he 1",,1 lhen ""..,. 
,nto 1/", diad>:t..., "",,-,_k> wh..", ,I ;. OI>",yro inln , .... air 
"', .... m "f d ... ...",turi_ The d~ """,-100 i . ,....,Ied 
i " J>O'<""Cnt .iphon;'" .t h"h ~ ... ''''' ~~ ... 

When tho. ,h..,ttl<! i. dOOKI. lh! ",tum 1IPri...- lorcet 
tIv: d",phm,," tov."8td the bod, <If iho! """,,,bf'r. dra .... "" 
fu~1 into the ~ .... "'''', throu~h the h,I~t. A booll """"k in 

WUGIH 

tho ",I<!t """no to admIt 1",,1 lrom tho! fuel bowl .nd 
~"- ""lwn thr =lelUtir1« pump Is "p.",."'" 10 1""""'" 
• "'''''''''' flow nf fypl. The OUllet 0011 ~ "",,,,,,,\of air 
from ~m('rin~ ""'I .. ,, lb. diaVhr:um d", .... 1 .... 1 into the 
( .... m~', 

Mo l" ,,,. 1 Sy. tem 

.u enr"'" ~ incn;,e_ tlw all- pouamK th ..... ~ 
thfo ""rho,,,,,,,, "....., ..... vacuwa in the , .... Iu';. n... 
amounl of ... cuum u. delermiNd ,,"mIOrily by !hoP. air 
/low Ihroup. tlr ""nturi .. hid! In lum 10 re,.w.1ed by the 
.PftCi til tJv. PnKin~_ The ditl'erencoo in pr~ bel .. ...," tIv: 
,'enlud .",d t.hr f",,1 1.",.1 ""'u .... 1",,1 In flow IhrouJh 
the main 1",,1 oy.km_ 

Fro", tho ma,n ;"1. In. fuol p"p'" into the lIottom 
of II", "",in .... ll and _ up t .... mAin ....,n. s.... Ilrure 
lIe .. 6 .... 1. roo- 1hruu~1> \he hi.1> """"" air hi.,.,.! Into 
1M .1. hi""" _ II ~nd ~i_lbe main .... 11 Ihrou,h th_ 
ehorl horw...w all- piII .... _ The mi~ture 01 1",,1 and 
air 10 li,h~r than ... '" (""I and ~ I~ to any 
m.nte In ~tu<, "acuwn. nw:. ~I and all- mi.iu", 
.1 ...... "",a.", mo.., "",dily 'Mn "'\11 ,,, .. I. The 1"",1 """'. 
lin ...... up tho "",in "",II 8nd fIowI inlo tho. ..... in dDcho.f1I:P 
no .. le. H~ ... , ,1\1, mUtture .. . a"...izcd and mi.ed with 
II", ~lr . I", .. m I"""''''K Ih "",~h the ""rbu,.,tor. 

Pow. , '".1 5y.t.m 

nu.in, I"',"-"h of inc..........,j "",d Iootd. Of hi,h """'" 
operalion. lhe ",til> 01 the 1",,1 to air ruwot ~ 1M 
. dded powt'._ ..".. addood fuel requirNi durinc Chi. period 
Is lupplJo,d by tho. poorer 1 .... 1 .Y"I ....... Sooe ~~ SC7. 

n... I\OW'" lliel aylIlm\ i. n:>ntl'Qllfd by manilold 
,""cuwa . .chich rh ..... a n """"ra'" ind;""tinn 01 tJv. fl')Wer 
dt-"", nd. pl • .,..,.! on u.. ~n.I"". Manifold """"urn i.o 

'" 
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highest At i<ll~ spoed and ~ a. the load on the 
m~i"" i. inc..,....,d. 

Manilold vacuum i . Irnnomilted lrum an opening in 
the throttle body oolow Ihe Ihrottle plat., thmu~h a 

VACUU ... 

(.CC-12, ___ PASSAOE 

, 
POlT 

'" 

... 
C:l 'UIl_A. 

¢;lit VACUUM 

... fUll 

'i,. ,C·l_ Powo, fuol S",'om-!6 1CM-6174) 

pa...,gc in Ih" Ihrolll" body and "",in body to the vaCUUm 
ohamber at>ovt> the dinphracm. Al idle and , .... .,""I.j>ee<l. 
tho manifold "~CUUm i. great c)}OuCh to hold the din­
phrugm up a~t the u,,,,,ion of the dill ph,."gm "p, inr . 
"I"hilt raises the diaphragm otem dear 0/ tm, power ""Ive. 
The powe' val"" i. held doecd by the u:noion of its op,ing. 

WI", ,, high power pia""" a I"'ate r I .... d on thp en~ i,.... 
mIlnilold vacuum is reduced. WI,e" tho, vaCUum drul" 
holow &-7 incho>o 01 =reury, the diaphragm can no 
lut\ller uvereome the ~""ion of the diaphragm , prinll' and 
the dinph .... im ole." i. I",<:ed duwn on the power valv~. 
This d ep_ the pin in the ocnkr of the power vdlve. 
openin~ the valve. }'uel from tho fu~l howl fl"",. into the 
power val,·e. }'rvrn the val"". the luel pa_ Ihrough a 
""'trielion and 'm,n into" horizontal pa .... ~e which leads 
to the mIlin "",n. H e,.." the fuel i • • <1<1«110 lhe fuel from 
the main fuel system. 

Emission Reducllon System 

An emi .. ion reduction oyotem will be available as or>­
tional Pqllipment for the IH and 170 cubic inch di$plac<-­
menl encine .. The function 01 this systo>m is 10 J"t"d""" 
the emission of Ullde!;irabl~ c=nl=.ow. vapor by·producta 
into the atrnoophe ... For a complete description oloper_ 
alion re! .. 10 fle.:tion K " Engill(!. f"A)(Iling, and F.~haUBI" 
in thi" "",nual. 
~ carburelOr i""talled on Mliline. C<juippcd with the 

e." ... ion J"t"du<-tion . y. "'m ""luir"" a c,,"n ge in calibnl.­
tion 10 romp'"",,~m fot the variation in the fuel·a ir rnti<>. 
ram"""", """"",blie, that hav~ 00<:n BdsptOO for """ 
urI 1m en,i"" "'Iuipp<><\ for ~mi""ion roduction 8", iden ti. 
6ed by a ,=n"",lo,.,-"l dnte ~ lar a. Ol-'..--d to the 
normal metallic color f"" stand.,rd production taro. 

ADJUSTMENTS-ON THE CAR 

Ho. Engine Idle 5pe.d 

TIw hot idle adjustina ocrew. no iihown in figu", SC-8, 
controt. !he hot en~ine idle speed. Clo<kw;.., .otation 
in<",a_ the ~n~ ih" idle .~ aDd <ounterd""kwi.., ro>. 
'ation de<roa~ It . 

On carl with 8 standard trarwni ... ion. place the trn"". 
m i...wn IId""tor I~ver in ""ulral position. Oporat.e the 
~n~iJl(! until the ~ncine tern...,,,,tu ,",, has slabilired, and 
the choke la'H iule earn ~ in th~ slow """ilion ( bottom 
.tep on = contactin~ th" fruH idle ,peed adjusting 
""row) . ThIck off the last idle adiusting ocrew from 
the faot idle """'. then tum the hoI et\lline idle adjustin g 
".;rew in a direction to obtain the cor"",t idle &pood ""1-
tin~ 01 .o;(U..~2.~ tpnt. 0...", the throttle by hand aud allo,,' 
il to cl.- nonn:dly. Rocho'Ck the engi"" idle 'p<-ro. 

On ""rI ",!uippcd with an automatic tra""",;"";"". oot 
the parkinK hrako an<l 1'(;''''' the oel<etor !<over in <I", drive 
,."ni C position. Che<k the en~ill(' idle opeed. Adjwt the 
et\lline idl~ 01"'<"1 to the driv~ ran~e .pecifirntion of ~1,,­
.'100 rpm . 

Final engi"" .peed mal' ho ,· •• i...d to . uit the condi­
tio"" under which the <>Ir i. to be OJ'O'rated. 
AI~r the ho. engill(' idle . 1"-"-'<1 has bff,n ooj .... ~, 

adjUIII u,~ 1",,1 id[., ,~. 
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IDLE 
SCR EW 

f .... (Co loll l ... i ... Id le s.p..d 

".,. fAt! idle adjwo' ;'" .. "feW U lndical<'d in Ii.".., 
SC-8. """",cbo otrpo on lhe i.:ulldle CIl,,, <l""lna: u... .... gi .... 
.. '~rm"p pe,1od &ml control. rhe l«It idl~ opcOO, 

Adjnet In. hoi "",ine idl~ .peflI !<I th~ ,"""""""'cd 
rpllI \.001"", anl'mpting to .. I u.... fA.t i, ll ~ ".-.1. Make 
thi. :W)Ultm<:n1 ... ith the en,iTM!'1 nor"",l o""",tinll ~"'. 

1><''''1'' .... 
Wilh the la .. idle ... "-'"'" on the ",. t \o.>wftt) ""'" of 

tho,.,.... Adj .. 1 t!J., wt id~ Il<"N"W 10 at,,>in 1600 rpm. 

'oil. , _ 1 Mh.tu, . 
'Tbe Idl@ h.d minure .. controlled by the i<lli! 1 .... 1 

nili<lum adjU'llllr ne-odl". s,." Ii,ute 8e.lI. Tu m 0 ., ... ..., ... 
in '" lean the nili<lu .... Qnd ",, ( '" ~n'ich the nili<lure. 
MlIka lhe hlili.al mixlur~ adjuotnlMlt by tuminll the norol e 
in until il I;~htly (uucheo the _I. 'I"b<:n bo.ek 011 the 
""",,,,1 .1\10 1>1""'. 
CAUTION' Do ~oIIUT~ 1M lIudk "",II'" il> _r 1;'111 
~~h 10 trool'" Ih~ painl. If Ih,. IIfftlk iJo dama,ed. il 
mwl H "~ iJ40re a _ mu'''" adjWllmrnl 
COlli k obl"i""d. 

W ith u... en,; .... III """""I _ .. Iina: ",mpenot"",. 
ilo,""Y !Ur~ the nili<lure adjullint; ...,....jloo In unl;l the 
cR,Jine berinjO to run T<)Ugh from the I .... "udUJ"e. Slo ... ly 
!u m (he """"Ie 001 unlillhe .n~lne 'uM omoolhly. II may 
be ,,_ ... ry 10 '"'"' .b~ ~"Ij n . Idle • ...,.,d . fl r r lhe <or. 
,«, idJ~ f".1 mi,,' u ,~ i. obl. lned . 

U .. lood. , Adj".lm.nl 

With I"" Ihrottle wi<!., opr ... cMcII; lhe ~""""""" be 
'''''''' Lho UI>P<"' NI", 01 !be dIoIcf p"t., and the illJlM 
"",II 01 the ai, bom. n... c ....... nce ohouJd be O.2aO indo 
fH" , ,,,. rod. To adj""t "'" ~ie.o"'lIC@. bend the "ruG,,,"', 
I~,..,t <>It ,"" thmt.1e _It 1<0.=. Sc.! fi,,,,",, !!C.g, 

..... ' bl .. 11 Oaohpot 

AdJI<it tJ,., e.,.u... idle 1IPfed. H old the throttle In II", 
eJoeo.d 1>o<oI.ion. ond de".- Ihe anti .... n _pot pl.......-
..ith • ,."..wdri..." bb<k, u""n lum II ... adj ... lin.I ""'""'" 
in Ihe d,,,,h,,,,t ol"'ralin~ )"""e' In • du..ction to provide 
the! opccificd d....-an"" of .12(). .I50 inc"""'. So., II.ture 
!!(;· IO. 

A". I.,oll.,.. P" mp 51,ok. 
The Quantity of 1",,1 d i."",orSfd by the a<X"<!le-r>tli .... 

pump Ie """trollrd by chan,,, .. tho! .-iticn of the pump 
Link In !be th ..... 1e .... e . ......... n... in ..... bole (ho'" 

'" 
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MI_" ' 0 1 . 00 IN 1I0lt A 

do.csl to the thT01l1oo 1Obal1 ~ i. I", a. .. ".,,~p or hot_!her 
ope .... ti<m. and the ou\<" hole io fot wid """"the, 
opernlinn . r;;,.". 11,111'''' SC-II 

fuel Level 

To cholek lhe fual I~vtl, ",move tOO powpr ,.,.h·~ di~· 
ph",SJI'l """. , and v~l ..... _",bly. Pia"" Ih~ fu.l gau_ •. 
Tool 95.'i(l. ... E-4 . In tho> <lPf'nlnr aM =n.II. the ""11lM'. 
T ho fud II/'roUld touch lb. liv 01 the " low" ~ull" pin "M 
Mould"'" touch the I;P " I the "high·' ga",. pin. s.". 
fi~ .... J!I': ·1 ~ 

1/ the fuel J.,vel .. too hia'h .". too low. ,.,,_ the 
fu<ol bow] and dr:l.In thr.",d in ..... Itable ""Dt.air\o,r. ]notaU 
the dumm)' _I. Tool IIMO-AI':-l, usln, the fuel 00.01 
p.s~~1 and tt.t- <II thr. """'ininl .............. s... filU .... tIC· 13. 
P osilion I .ull.hle •• n l.i nr ... n ..... thr cubllre<o. ,~ 

prennt , ,,,,1 from .~r.u.;"r.n 1M e",;iDe.,,4 ",.niluld ... 
To odjUSI !.I>Io I ..... ) ).""), bond tOO Il001 arm tab .... ilh 
Tool 9S5O-Al::-Z. Start the ~"~i"~ >md .....m.,a tOO f"'" 
I~vel. 

, .. 

... .,S t 
'ou I I Vf l 

TOO L 

' 14 CE SIOnl D E·"~'~O~'~~~~:'~OO I OVU 14' 
O Nf I O ... I ....... . !~OlD IINDT .. . 
TO CII4NGI f Un . 

M4NU ... L I lIln n ... NSMI S$lON 

"dju", tho ~ngine Idle .peed 10 1P<>Clft .... dn .... &1 the 
"....."r..",W r>«Ial hol,ht to 4.5/16 Inet ... and adj ... 1 the 
c .. Ibu .... "'" ""nReeting llnll . ao """""""1')'. &'O! r', ,,re SC· t 4. 

COMIT DIIVI 

The throlllo. link:a~ Idjw<_~ lor lhiec lra .... u.>on 
.te a>Ycn.'d in Soction 7 A. 

MAJOR tll'AtlS 

H~"",,,,,, tho air clca ..... r. DUoa.ruw,ct tM A"""Ie ..... to< rod, 
clIoh ..... , tubo. fu<>1 Ii ...... I "d the dilltt;hutnl' ..... "'".m 
I,,, ... ]!~mov~ tOO ""rl>u .... "'r ho!d~ nut., Ihrn """""'~ 
lho co.ri>urotor alld gss"", from thr! _nllold. 

, 
v;r-i..--r-...". 

r~-- - - " . 
-'-- - . _ __ • C"UUU10~ 

CONN!CI ' NG LlN ~ 

III ROITlf 
R[lURN SP RING 

"' CCHU4 10R 
PlOAl 
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Carburetor Disassembly 

Use a separate container for the component parts of 
the various assemblies to facilitate cleaning, inspection, 
and assembly. 

Main Body 

1. Remove the cotter pin from the accelerator pump 
link at the throttle lever. 

2. Remove the two throttle body screws and lock­
washers. Separate the throttle body and main body, 
and remove the gasket. 

3. Remove the antistall dashpot if so equipped. 

4. Remove the four fuel bowl retainer screws, lock­
washers, and clamps. Remove the fuel bowl and 
gasket. 

5. Remove the float hinge pin, releasing the float. Slide 
the fuel inlet needle assembly retainer off the float 
lever tab. 

6. Remove the fuel inlet fitting with a box wrench, and 
remove the gasket. 

7. Remove the fuel inlet set screw and gasket located 
in the fuel inlet opening. 

8. Remove the fuel inlet needle seat and bracket assem­
bly, and the gasket from inside the main body. 

9. Remove the three power valve diaphragm screws and 
lockwashers; then, lift the power valve diaphragm 
and stem assembly out of the main body. Separate 
the cover from the diaphragm and stem assembly. 
Remove the gasket. 

10. Remove the five main well screws and lockwashers; 
then, remove the main well. 

11. Remove the accelerating pump return spring from 
the metal disc on the accelerating pump piston, then 
remove the spacer gasket. 

12. Pull the accelerating pump diaphragm out of the 
main body. 

13. Remove the accelerating pump discharge nozzle and 
gasket. 

14. Remove the main jet. 

15. Remove the accelerating pump inlet ball retainer and 
the discharge ball retainer from the main well. Invert 
the main well, allowing the inlet ball and discharge 
weight and ball to fall out into the hand. 

16. Press the accelerating pump rod sleeve toward the 
diaphragm until the sleeve retainer ball drops out. 
Remove the sleeve and spring. 

17. Remove the accelerating pump operating lever re­
tainer, then slide the lever off the stud. 

18. If it is necessary to remove the choke plate or shaft, 
remove the two choke plate screws, the choke plate to 
choke lever retainer and remove the choke plate from 
the choke shaft. If the tips of the screws are flared 

excessively, file off the flared portion to avoid damag­
ing the threads in the choke shaft. Be careful not to 
damage the choke shaft or venturi while filing the 
screws. Remove the choke shaft. 

19. Remove the hot idle adjusting screw and spring. 

20. Disconnect the choke operating spring from the fast 
idle cam. 

21. Remove the thermostatic spring housing cover retain­
ing screws and clamps; then, remove the cover, 
gasket and cover plate. 

22. Remove the choke housing to main body screws, the 
choke piston retaining nut and washer; then, remove 
the choke housing. 

23. Remove the choke piston and link assembly from the 
choke housing. 

24. Remove the choke housing lever retainer, spacer, 
washer and lever. 

25. Remove the fast idle cam. 

ThroHle Body 

1. Remove the dashpot operating lever if so equipped. 

2. Remove the idle fuel adjusting needle and spring. 

3. Remove the cotter pin from the accelerating pump 
link, and remove the link. 

4. Remove the spark control valve and gasket. 

5. If it is necessary to remove the throttle plate, lightly 
scribe the throttle plate along the throttle shaft for 
proper installation. 

6. Remove the throttle plate screws and remove the 
throttle plate; then, slide the throttle shaft out of 
the throttle body. 

7. Remove the fast idle adjusting screw from the 
throttle lever. 

Cleaning and Inspection 

The cleaning and inspection of only those parts not 
included in the carburetor overhaul repair kit are covered 
here. 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 is not available, lacquer thinner or denatured 
alcohol may be used. Rinse the parts in hot water to 
remove all traces of the cleaning solvent, then dry them 
with compressed air. Wipe all parts that cannot be im­
mersed in a solvent with a clean, soft dry cloth. 

Force compressed air through all passages in the 
throttle body, the main well, and the main body. Do not 
use a wire brush to clean any parts or a wire or drill to 
clean out any openings or passages in the carburetor. A 

185 
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drill or wire may enlarge the opening or passage, thus 
changing the calibration of the carburetor. 

Check the choke shaft for wear and excessive looseness 
or binding in the air horn. Inspect the choke plate for 
nicked edges. Check the action of the poppet valve in the 
choke plate and free it if necessary. 

If the throttle shaft is excessively loose or binds in 
the throttle body, or if the plates are burred preventing 
proper closure, replace the throttle body. 

Inspect the main body, fuel bowl, main well, and 
throttle body for cracks. 

Check the float for leaks by holding it under water that 
has been heated to just below the boiling point. Bubbles 
will appear if there is a leak. If the float leaks, replace 
it. Replace the float if the arm needle contact surface is 
grooved. If the float is serviceable, polish the needle con­
tact surface of the arm. Replace the float shaft if it is worn. 

Replace all screws that have stripped threads. Replace 
all distorted or broken springs. 

Inspect the main and accelerating pump discharge 
nozzles. If the openings are blocked, open them with 
compressed air. 

Inspect the antistall dashpot rubber boot for proper 
installation in the groove of the stem bushing. Check the 
stem for smooth operation. Do not lubricate the stem. 
Replace the antistall dashpot if it is defective. 

Inspect all gasket surfaces. Repair or replace any parts 
that have a damaged gasket surface. 

Assembly of Carburetor 

A disassembled view of the carburetor is shown III 

figure BC-15. 

ThroHle Body 

1. Replace the fast idle speed screw in the throttle 
lever. 

2. If the throttle plate was removed, slide the throttle 
shaft into the throttle body. Referring to the line 
scribed on the throttle plate, install the plate in its 
original position with the screws snug, but not tight. 

3. Hold the throttle body up to the light. Little or no 
light should show between the throttle plate and the 
throttle bore. Tap the plate lightly with a screw­
driver handle to seat it, then tighten the screws to 
7-10 pounds-inch. 

4. Install the accelerating pump link in the throttle 
lever. Secure it with a cotter pin. Install the link in 
the hole closest to the throttle shaft for warm weather 
and the hole farthest from the throttle shaft for cold 
weather. 

5. Install the idle adjusting needle and spring. Turn 
the needle in gently with the fingers until it seats, 
then back it off 1-11h turns for a preliminary idle 
adjustment. To avoid grooving the tip of the needle, 
do not force the needle against the seat. 

6. Install the spark control valve and gasket. 
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7. Install the antistall dashpot operating lever on car­
buretors so equipped. 

Main Body 

1. Replace the fast idle cam on the choke shaft bushing. 

2. Position the choke housing lever and install the 
retaining nut. 

3. Position the washer and seal on the choke housing 
lever. 

4. Install the gasket on the choke housing vacuum port 
and position the choke housing on the main body. 
Install the two (2) retaining screws. 

5. Install the choke piston and lever assembly in the 
choke housing. Install the lockwasher and nut on 
the choke housing lever and tighten the nut. 

6. Position the choke cover plate and gasket on the 
choke housing and align the index mark on the spring 
housing with the middle index mark on the choke 
housing. 

7. Install the clamps and retaining screws. 
B. Attach the choke operating spring to the fast idle 

cam. 

9. Install the hot idle adjusting screw and spring. 

10. Slide the choke shaft into the main body. 

11. Position the choke plate on the shaft and install the 
two choke plate screws. Tighten the screws just 
enough to hold the plate. 

12. Install the choke plate to choke lever retainer. 

13. Check the choke plate for binding by moving it from 
the closed position to the open position. If it moves 
freely, tighten the two choke plate screws while 
holding the choke plate in the full closed position. 
Stake the screws. 

14. Place the accelerator pump nylon lever on the lever 
stud of the main body and install the retainer. 

15. Place the spring on the accelerating pump diaphragm 
rod, and press the rod sleeve onto the rod to com­
press the spring. Drop the rod sleeve retainer ball 
into the hole in the sleeve. 

16. Position the accelerating pump assembly in the main 
body. Place the main well spacer gasket over the 
accelerating pump assembly. 

17. Insert the accelerating pump inlet and discharge 
balls in the main well. The inlet ball is slightly 
larger than the discharge ball. Be sure they are in­
stalled in their proper chamber. Seat the balls with 
one gentle tap of a light hammer and a soft brass 
drift. Be sure the balls move freely in their chambers. 

lB. Install the inlet retainer and the discharge weight 
and retainer. 

19. Install the main jet in the main well body. 

20. Install the accelerating pump discharge nozzle and 
gasket. 
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DATE CODE TAG FUEL INLET NEEDLE POWER 

~ 
SEAT AND BRACKET VALVE 

BOWL ...•................ GASKET PUMP INLET COVER 
><.,. BALL CHECKi 

-.;:'~":" PUMP DISCHARGE .9 ..... . 

FLOAT SPRING 

HINGE PIN 

BALt:ND WEIGHT .. . 

MAIN ~o ~ 

JET 'S~ !~: SPRING .. ,J' .. 

MAIN 
WELL 

ACCELERATING PUMP 
DIAPHRAGM AND 
OPERATING ROD 

SLEEVE RETAINER BAL 

ACCELERATING PUMP 
ROD SLEEVE 

DASH POT 

THROTTLE BODY 

DASHPOT OPERATING 
LEVER ASSEMBLY 

POWER VALVE 
DIAPHRAGM AND 

FUEL INLET FITTING 

PLATE ASSEMBLY 

CHOKE SHAFT AND 
,----LEVER ASSEMBLY 

HOT IDLE ADJUSTING SCREW 

OPERATING SPRING 

VALVE 

SPRING 

PUMP LINK 

FAST IDLE CAM ASSEMBLY 

CHOKE BRACKET LINK 
AND LEVER ASSEMBLY 

CHOKE HOUSING 
AND PLUG ASSEMBLY 

CHOKE PISTON AND 
LINK ASSEMBLY 

IDLE SP EED-----.! TH ROTTL E SHA FT 
SCREW ~ AND LEVER 

CHOKE 
COVER AND 
SPRING 

CHOKE HOUSING 
ATTACHING SCREW (3) 

Fig. 8C-1S-Hoiley Single-Barrel Carburetor-Disassembled-(61 CM-6830) 
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21. ,,-t t ..... h.g~ e~d of tlw ~I~rating p"rnp ,~I"rn 
.prin~ in tl>< m<'UlI dioc u.n (1 .. diaphragm. 

22. p""ilion the main ..... n body""",,,," and lockwa"he .. 
in tl>< body. Th< two long "",re ... ~ are pb<....d in th~ 
",n'er WI' and ""nto>r hotto", hoi ... , the """" .,,,,,"'. 
nrc used in th., U""" rewaininK hole. , 

2,. I nsert Ih .. !X>", .. r val"" end of , .... "",in ""ell body 
into the main body; then. P""'" u.., main welt hody 
inln pooi!ion "~" i ~" lhe "P'I""r K",kct a. I"ltows: 
a . Apply pre .. "", ",ilh II>< index fin~er "g»;nst the 

l'rotrudini: end of the accele,.li"" pump rod 
. 1"""" In hllty comp ..... ' the accdemting pump 
",'Un' ."I"i"g. 

0. A. lhe .prinar ;. I><in~ comp~, th,unb P""'" 
the main welt body inlu pu.iliun. Th;" wilt pm­
",nl t .... rell"" sp,if1.ll p",,,,ure from disturbing 
II", aliglUl",lIl of lhe hoi .. in ,I><- rl;"phragm, 
spacer ~,ket, and main body, 

c. Hef"", ",Iea.ing the accel~'Miu~ pump rod .l""ve, 
ti ghten lhe ~ve main welt body ."'-"'"<-"Ws, 

24. Position the po_, val .. e Ir""ket, pnwN vah'~ di"­
l>hntim .tem " """mbly, and th~ pow<>r vA"'e ('Ov .. , in 
the main body. 

25. Instalt the 1''''''''' vol"" co"er """"". and lockw3!<hcn, 

u,. In.talt Ihe luel inl~, ".,.,dIe ""at "'-"reW K,,-,i<et on Ih~ 
..,rew. and insert the """'w through II", fuel inl~l 

fittin~ hoM. Pl • .,.. , .... "",,' w,"k~1 on the threaciOO 
end of the inlet ""'" "" ........ which protrude. into tho 
Ille l bowl. 

Clip t .... fu~1 inl~, ,"-"l"<ll~ on 'h~ /Io.,t I~wr wb, Guide 
I .... (u~1 inld nocdJc into tho ".,~ t. ~"d J",OI.ition the 
"oat I~ver hetv.wn th~ , • ..,. Hoot hinge bracke' .rn~., 

.... . e-l ..... ' '''''. s.tt;. _ _ lo.,h Ch.<~ o..l.-I61CM.6IU I 

". 

00 no •• uoml't 'Q ;nt~tch~"~~ fuel inl •• nMdl .. or 
oeat.<; .h~y a", ",.t<hed ",..,mblies. IMtalJ the fIon, 
hinge pi". 

28. s..t I.h. f",,1 inlet """"jle ""at and brocket., fIont. and 
fuel nredlr. a"""mhly inln pooition. Anrl install the 
fuel Jc,-cJ gnugc under th" ll"'" hinK" bradet '0 
p",'ent the _mbly from tiltinK when 11>< """I """"" 
ill ti,htoned. Ti~hu>n ,he 8CreW ....,ur~ly. then ",move 
the gauge. 

29, lnata.!! 'h~ fuet inl<l fittin~ .nd gask~I, 

30. In""" tho mGin body a_mbly. and ~-heck the ..,ttin~ 
of ,'''' !loot' with the ~UIW ( MC-157 1 provided in 
the ~p"ir kit. s.,., IiKUl"(' OC-16, II """"""",,,y. bend 
the tab on lh" fIoal arm to brinK ill<' floa' J«'tting 
within limit... Th;" .hould provide the proper fud 
l"""L 

31. 1""",11 a neW 1",.,1 """"I ga>ke, into ,"" rNOf."liII in I .... 
main body and oet the f""l bowl ;nUJ p"";(;on_ 

32. I""tall , .... four.."..,,,,,, and loch.-aahe ... Tip,tcn ,he 
two ('ent« on"" ... then the two ~nd """" .... , 91te,­
nately _ to evenly romprcs., the ~n.kct ( "pproxiIwttely 
10·1 ~ ""lindo_inch 10l"qU~ I , 

3.3. In' .... ]] th., ~n!;"talJ tho,h""" on carbu",to ...... 
<"quipped. 

34. Pia"" n NJ'" throttle body 10 main body g.,.kct OIl 
th~ lhrual~ body, ,nd clw<:k lhe ~1ign""'n' of all 
hole> in tl><- 8mJrci with 'h" corr""pondin~ hoi ... in 
the throttle body, 

3.), I"""rl U,~ up",,' end 01 , .... A"""I~"'ting pump link 
through ,he hole Rt th~ ~nd 01 t"" pump o!",rn'ing 
nylon le""r, 

36. In"",t th~ 'wo throlll" body"""' .... and lockwa",,,,,,, 
thl"Ollgh the throltle body and R'I .k~1 to "IIOintain 
gasket alipuncnt, then ",t 'b~ ",",Ul My on th<> 
throttle body . I "''RT' ,he ""rb"r~1ot _ and torque the 
IWo throUle body ",:,ev.'. 10 20 ·2,~ poullrt._inrh. 

In.tollotion of Carbure tor 

1. If th<> ""rbu.-..lor 10 intake m"nifold ~"ke', i. not 
.... rvi.-...ble, install" new one. 

2. Pl.,,", the ""rbu",tor on the ""'n;lold . """ oecu", it 
..... ith Ihe ]och,"'AAcr8 and nut.., Tight...n ,he nuts 
evenly. 

J Connect tboo throUle linb~. to ~he "",bur~to" and 
<>dj"" the linka~c if n",-ry, 

1 COlln ... d lboo choke h""l tub.> . 

• ~. Conn .. "" the fuel line and lh .. d;"t,ibu,or '-acuum 
line, 

6. It~ler to "'AdjustJJl~lIl ___ On Th~ C~r" and adju", tOO 
idle fucl m ixt",." engine idl<: ~. ~nd lh<-_ anti · 
... ,n dashput I ~ulomal\c m.""m;"'ionl. 

7. Check II", fuel 1",,"1. And adjW!' i! if ~ry. 

~. In<t~1I lhe air dmnN_ 
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TROUBLE SHOOTING GUIDE - CARBURETOR 

Hard Starting 

1. Incorrect choke linkage adjustment. 
2. Incorrect idle adjustments. 
3. Binding linkage or choke plate. 
4. Air leaks into vacuum passages. 
5. Improper fuel level. 
6. Leaking fuel bowl. 

Stalling When Accelerator is Released Suddenly 

1. Improperly adjusted dashpot. 
2. Defective dashpot. 
3. Incorrect idle adjustment or idle rpm. 

Rough Idle and Stalling 

1. Improper idle adjustments or idle rpm. 
2. Damaged tip on idle mixture screw. 
3. Clogged air bleeds or idle passages. 
4. Leaking carburetor gaskets. 
5. Improper fuel level. 
6. Loose power valve diaphragm. 
7. Emission reduction system restricted or valve not 

operating properly. 

Poor Low-Speed Operation 

1. Idle adjusting screw improperly adjusted. 
2. Clogged idle transfer holes. 
3. Restricted idle air bleeds and passages. 
4. Emission reduction system restricted or valve not 

operating properly. 

Faulty Acceleration 

1. Improper pump stroke. 
2. Inoperative pump discharge. 
3. Wom or damaged pump diaphragm. 
4. Wom or sticking pump linkage. 

Surging (Cruising Speeds to Top Speeds) 

1. Clogged main jet. 
2. Undersize main jet. 
3. Low fuel level. 
4. Low fuel pump pressure or volume. 
5. Blocked air bleeds. 
6. Clogged fuel inlet seat screw. 
7. Clogged in-line fuel filter. 
8. Partial leakage at power valve diaphragm 

Reduced Top Speed 

1. Clogged metering passages. 
2. Low fuel pump volume. 
3. Clogged vacuum passages. 
4. Power valve stuck. 
5. Improper size, or obstructed main jet. 
6. Faulty choke operation. 
7. Restricted air cleaner. 

SPECIFICATIONS 

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

Type Single Downdraft 

Venturi Size 
144 cu. in. Engine 

170 cu. in. Engine 

Float Setting - Dry (Preliminary dry setting, 
recheck fuel level after installation 
on vehicle) 11/64 from roof of float 

Allowable Tolerance 

Fuel Level Setting 

Allowable Tolerance 

Dashpot Clearance 

Dashpot Identification 
Number 

chamber to lowest point of 
float, carburetor inverted 

± 1/64 

23/32 below power valve 
mounting surface 

± 1/32 

.120-.150 

49-Stamped 
on flat of hex portion 

of mounting stud. 

Idle Mixture Screw Initial Setting-Open 1-1% turns 

Hot Engine Idle RP.M. 
Automatic Transmission 

Standard Transmission 

Fast Engine Idle RP.M. 

Thermostatic Choke 
Adjustment 

Main Metering Jet 
Identification Numbers 

144 cu. in. Engine 

0-5,000 ft. alt. 

475-500 (in drive range) 

500-525 (in neutral) 

1600 with fast idle 
screw on kickdown step 

of fast idle cam. 

Align the choke coil housing 
index mark with the index 

on the choke housing 

Std. Auto. 
Trans. Trans. 

Less Emission Reduction 
With Emission Reduction 

56 
57 

55 
56 

5,000-10,000 ft. alt. 

10,000-15,000 ft. alt. 

170 cu. in. Engine 

0-5,000 ft. alt. 
Less Emission Reduction 
With Emission Reduction 

55 

54 

60 
61 

54 

53 

60 
61 

5,000-10,000 ft. alt. 59 59 
10,000-15,000 ft. alt. 58 58 

SPARK CONTROL VALVE NUMBER 
144 cu. in. Engine 528 

POWER VALVE DIAPHRAGM OPERATING 

VACUUM LIMITS (Hg") 
144 cu. in. Engine 4-7 

189 
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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 

Dashpot Assembly 

Dashpot Operating Lever Screw 

Power Valve Diaphragm Cover Screw 

Flange Nuts 

Fuel Bowl to Main Body Screw 

Fuel Inlet Fitting 

Fuel Inlet Valve Seat 

Main Jets 

190 

7-10 

30-40 

15-20 

13-17 

12-15 Lbs. Ft. 

10-15 

75-100 

50-75 

25-30 

Power Jet and Main Well Screw 
Spark Control Valve 
Throttle Body Screws 

Throttle Lever Ball Stud Nut 
Throttle Plate Screws 

SPECIAL TOOLS 

TOOL NUMBER DESCRIPTION 

MC-157 Float Level Gauge (Included in 
Repair Kit) 

9550-AE-1 Chamber Cover (Included in 
Kit 9550-AE) 

9550-AE-2 Bending Tool (Included in 
Kit 9550-AE) 

9550-AE-4 Fuel Level Gauge 

7-10 
90-100 

20-25 

20-25 
7-10 



SECTION 9-GENERATING SYSTEM, 
STARTER, AND IGNITION SYSTEM 

GINlRATtNG SYSTEM 

The i"neratin, . yoW'" ronsis,. of tI""" princiP<l1 units : 
th~ I~ner"tor which convertJI n..-.chan;",, ] '''\.''~y to the 
"l""trim] ~nerry u.oo for i~ition, lights. and va.i""" 
"""""",-"ie>.: ilie ""ulator which ron'ml. thn R~fl('rator 

output acrordin& to~: and Ih" oo ttery "'"kh l'rovioo. 
electrical POW"'" lor <(.a,tin" \I", ~,,~ill~ "nd lor ol"'ralini 
.l""tri",,] uni .. when the g~ .... "'tor i, "", del;"e,in, 
.uffic~nl output. 

A .... irjn~ dia,.am of the g~np""ling circuit i. "11o",,, 
in ft,w-e 9-1 . Color e<><I<,o 0.., ohm"" \<l ~id in l .... ein ~ 
the circuit. 

GENIRA10 11 

GENEU, T~O~':"'::~=', •• 
RfGUtA TOR 

, 

G \ 
GENERATOR 

'I'I><- . tandard ",,,,,,,,to, is H " tWIt wound tyl'" ",ith lUI 
OOlput rating of 25 amPf'~ Tho> volti\ge ~nd CI"rt'nl are 
",,;ulatcd @xternally by a I""""'tor regul.ro,. Va""" 
on the drive pulley provide ventilation aOO """ling fo' 
the generator. 

",.. Arman". ohal! rolatco on 1wo bo.ll (Y ilt' ...... r inil. 
which ,,'" hdd by the g"""ralo. ~nd p"'IeI<, Ro.orin~. 
Qro pre-lubricated Iyp" Anti do no! ""Iuire lubricalion 
during u,., ""mull lil~ 01 Ih.. Jenerator 

Diagnos is and T •• t lng 
~lo", tesling Ih@ ~enernlor circuit or .-.,pi.adni U", 

gcnenoto •. make a "isunl inspeclion I1lO follow. 10 deter_ 
mine l'O'I"ible """"" of low K"",",""wr outpul or fa.iIl1T~ a. 
><hown in figure ~_~, 

GIiHElATOIt OUT~UT TEST 

n.., K~"",.,.tor ""Iput may be te.!tod ... follow", So;,., 

hiU,", 9 ·3 lor te.! ]""d com .. ,ct ions. 

VOLT-AMPERE 1'F.S'J'lm AND VOLT-AMPERE 
MODEL VAT--6 T E !>"TER CONNEGrIONS 

1. a . Volt-Ampere Tester: Turn ""nlml knob to "Di­
"",I" pooitioo. 

• 

" 
b, Volt_Ampere Model VAT-ii T",,!<'r: Turn con ­

trollrnob to '·No. t" poo;ilion 

~, TUm vol'''",(er ",,]I."ctor to llj VOLTS posit;"". 

.1 01""""",",,1 UAT. wire from le""",tor r..,ulalor "'._ 
rninnl alld run"",,1 """goti",, amme",r teo! lead 10 
K"""'Ator r"",lator BAT. wi..,. 

~ , Connect the pooiti" e ammeter I""t lead to .""ern!". 
"'gu"'to, llAT. "'rmi",,1, 

U. c"nned the> pooit;v" voH"","" Ic", lead 10 the ARM. 
terminal of ~ncrato' rei ulator And nepuve volt­
mcl<cr .... 1 ]""d to • i!<><>d ground. 

6. a. Volt.Ampe.., Tellier: ('""m,·ct • ohort jwnper I 
wi .. , lrom Ihe AR M . torolinal 01 the generator 
to Ihe HELD tm"minal 0/ ",nemtor. 

h. Voit-Ampe", Model VAT-<i T.,.ter: Connect one 
field jWnper l~ad from "",te. 10 ARM. termi, .. ! 
01 !he Ilenemlor ond o\!wr field jumper IAAd to 
FIELD termi""l 01 lI"nerator. All li,h .. and "1,,,,_ 
trioal ",!uipme n( mu>t be ,urn"" of[. 

TEST 

1. Start enlli,", and gradually i",,~ . p«:d 10 1500 

~. 

CAtmON : Do no/ ~x~~"d ."""ified ~nMjM ~Nl. 
I 'QUiDk damat~ to ~njlio" .y.l~m """ r~.ult b~_ 
CIlUM; of h~h <'ol/aK~ if . ".,dfi,d eng"", ' {J«d .. 
~I""fflod. 

2. IU-.ad u.., \eSt tunroeler lor m.uimu m Ie""",,,,, oul_ 
PUt. H..ad voltmeter for ' [uwUmum oUlPUI, 

'" 
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TE.ST COSCLUSIQSS 

I . If the ...... d,na i. [,.. thAn """"itiM ~ ~r .. ti". <h"d 
10< , llppln, drlv~ bo>lt, W<J<Jl '" .tidUlll! bo-u.h ... , w..' 
h .... "" ,,>ri~M '"""'<)n , broken fid d or armo lure wi ..... 
and ditly cummu taw •. 

2. II Ih() '''''lI<)\C' dwo not oh" ... alLY ",,,dinll bUI Ih. 
,,,11_,,,, indieo.l ... a .""din, above IS '01111. 11>0 
cuMuI ... lIoy i. "'" "I<>oinl Of t ..... " 'i ", ","din, from 
II><> am"""'" 10 ..... ulator ;. <>I'<'n. 

l . II the .rrune ..... nd vollm<IC' both ....... , ..... <>r 
no • ....tinl, IN>Iori ... tt. _",10. , _ " "ol."i1in. 
ee ....... 1or .. ' and •• ~t ieoL II IN! .m ..... IP' ROO 
vol,,,,,,,,,, both .1H1 ohow a low or no ........ ",. "'" _1M i. ""f...,.i,~ 

~. If .... '1>.11 io ......... Iiohlnocy. """""" _to< for 
... "..it nt ... .,10.,........,.1. 

CIl .... OINO C'ICUlT IU'UAHC( TUT 

If lhe ~""""'O' output i. known to be nor""" ond 
.roubln II u!><,ri"nc«l in .Iv- rn.r~inl oireult, • teo, nf 
\)", ehll" ini (11"";1 .... i.I>\""" should bto """k. R""i~(h.11Ce 
,n lIN' ohar,in, ci«'Ui( M<iUDeO tho char, in. cu"~nt to 
,I,.. I .. t~ry. 1'h9 ''''TI''''''''' Ci rcuit n""i. l.oneo- T .. , """,8· 
~"., ,he .""",111 ... 1 .... i>ota""" bolw..,,, lhe almal"", 
termi",,1 <>1 u", rene""or and tht- ~ili,.., bo l lo'ry 10' • • 

mi ... 1. s... RfU~ 11-4 . 

VOLT .... MPERE TESTER ... ND VOLT· ... MPF.RE 
MOO1';I, V ... T-6 T'F:STF.R CONNECTIONS 

1 .•. VoII. Ampere T.,.u,,, Tum """,rot knob of ","I~t 
10 "'0ir«1"' rooeilk>n. 

b. V<>lI.Am~'" M"""I VAT6 T""ter; Turn """ 
1m! knnh " f """" In ·· No. ) " """ilion. 

2. T Ulo volt'""W' .. I..e' m to ~ VOLTS poo.il"''', 

'" 

. !t. , .. _C_"*<I ..... "'" CIMo"'''' CI .... /t _ ........... ,_, 
1loOC-,.nl 

3 . "'djwrt ... ro cor""""," "f ,""ltn .. w. unt il me ..... poin t." 
,..".d. ZERO RI I~fl or """I" . 

4. Di.connoci RAT. wi,. from ~~ .... m\.('lt" ""ulalor 
Ulnninal,,-,,,j wlIl",d ",,~al;Yt ammeLtr k'61 knd to 
~ .. e",'or r~gula lo' BAT. wi ..... 

~. COt"-'t tht- ~i'iVf' am .. ",,"" lril I.ad to ",roe,· 
ato' '<"«u Low, BAT. t.,rn,inal. 

6. D. Volt·A"'I "" " T .. I<<: ConnP<.! A AIIo,! ium~' wi"" 
from !be ARM. t."",i",,) uf lhr. .~ ...... \.('It" to 

nF.l.n t. nnirI.ol of 1C"'''''tor. 
b. Voll Am""", M<><kl VAT-6 T"'l~r: <:..now« """ 

fit<1d jum.- INtd from "'""" 10 ARM. terminal 
of ,ho: le ... .,.tor And o,he, ~Id jumper I<-od '" 
HEll) terminal of Ie ... ", .... . 

i . Co"","" lhr. p<»iti,.., ""lbneU>, .... 1 IMd to "'RM . 
~nni .... 1 of ,""" .... _ . nod '''.a'i"" ""Iltrw'''''' tnt 
"",d 'n OIJOrte, ... by ba.tery '",,,, il)/ll. 

TEST 

I . Slit" "nllin" and adju.! 9n8i .... 'I'm until ommCM 
",ads uao<l)' 28 .mlH',n. 

2. Vul u ... Wr .hould ind;""~. "'Adin. n/ "'" ,no,.., u..." 
.S volt. 

Tt::S'l" CONC LUSIONS 

A ""lit"." . ...... din. n/ not ......... lh/t" .8 \IOl, intli· 
mid num..J circuil ""' .. lit...,.. 

If \IOl'mt't~r =din, io _ INI) .S , ... 1 •. "".,.,.k ... 
d ...... " ""';,,"''''''' ;" intliao ...... Inspect aU ",i.in, and 
"""rwlCtiontt frum ~",tor A"""'U,,, ' ....... nal to po&i. 
,i .... bol~ry IrnninaJ and i.-.p.ct ~""""t ",by ""in ... 
, .... Ito ... l'Oinl of ~.""",i, ... ,"*1'-''''''' by cbr<:k''', ..,,1 .... le 
dmp <we. circuil _1.", .. . 
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GI""I"'OI GlOUND CI.CUIT USlSUNCl rUT 

H .. ilt.lmcr in .he ,!"(IIlnd .ide 01 the d •••• ;n, circui' 
will ./1'"". g<>neraM perfo,m:m"" in .he •• ,,"" ",,,nne, 
<IS M;"I.10,,,-,, on , .... io."l."", oid.-. Thoertfore. rood 
~1""lri .... J ",round" oontacl m,,", boo ~ \h"",.h th<­
~r......,,_ """,n.inll \(I ,,",in< and ""~'I"e ~ttery csbk 
Iu ~".j,w ~ 'nr of5ci .... 1 Jlf'rfOfll'\O.nC'OO 01 u., 
'''''''''''m, <} .......... H iWh ... ~ in , ..... ~.".. 
...... nd ci ..... ;. ""'" be found on I"I~ ..... : ~ r.g~ 

"'. I . Milk<: " ." ".,. «>tl!IeC'io" . by 1011 ....... in. SI<'I'" I 
Ihl'Ollarh 6 01 "eh.o.,I", Co"",i, H .... ~'"'''' '1'.,.,:' 

2. Con"""" 'be P<>o; t;,·~ voltm.t<, "" . ' ..... '1 Iu "',,'i.ng 
mo,or ...,..,. "nd plol~ enp """"". 

:I. ( ;"n.,...,.. tho: ... pli,·" ,uI'm,"", ' ''''' 1M1i \(I ge"­
..... 1Or {"""". 

0 ........... ___ ,,,'-j4.OC-1"", ) 

I. f;Utrt Mlg i .... and _djusl ~nxi"" '1'''' until nmmeter 
f't'Ali • • ndly til .m"" ..... R Nld "ollmo'''', . 

TI::ST CONCLUSIOI'S 

A ...-lin. 01 """" than .1 ,..,1. ind;"",.,. ~ • ..,..i"~ cir­""i. _li.......,.,_ 1",,1'<'d P'OUnd ",bl. ~nd ounn<etiont< 
IIP'_n bat""Y IU1d rn,ine and i ... ,_i ."",ndinl 01 

Ir~' "'''' """. 

G INUATOR REPAIR 

, ,,,, <:(ImP'"'''' diAA_mbly 1>"""-"<1"", loli<lwa " U ern<>V>l1 
a nd In'lI.dla' ion_"' H~ • . armaru", n>plaoemrnt. ""D­_""0< tuminl and unclercuttin,. t-ri", n>pla"""""u. 
and ....., ... ..",....,..., .. n' en n be accoomplioolwd al .... Fe-

"""'111 without rumpjt,t(>Ir .w.a--mblu.. thr ............... . 

A "iM~Led ~;.,... 0( ,h" I~""""""" ill """'""It in lip'" 

" 
R. movol ond In . tallatlan 

i . Di..,.",,,,,,,, (he "" •• llve ( ,round ) """Ie f",,,, u.., 
bell ... y. Di<o>nt",d tho .rmotu"" ftrkl. and lround 
wi", •• 1 th<- ~_ ... tor terminal .. 

~. 1U!m<w~'ho 3rlj ... ttn",tI ~"" t<) geno,n'o< holt. n.... 
_ , .... two pi",,! l.olt. rrom tho: mountln. ~t 

/rnm urKkm,,"th u.... ..... Ro>move the I""""'M and 
hell. s.... fill"'" 9 i 

'" 



9·4 GENERATING SYSTEM, STARTER, AND IGNITION SYSTEM 

, ,,, . 9·I _T .. , ift9 ..... 0"''. Wlftd ln9' 1o, Silo .. Ci'Nih 
(6OC·7667) 

3 To (""tall the ge .... ""uI, dean the matin~ surfo",," of 
the gt>neral<>t frame and mounting bmcket. 

4. Install the Rc""'''''or in U", bracKet with th~ m'o 
piV1)L 1Jo113 md loch'aMr.",-

5 . In,tall tOO ~cncrntor belt. and the atij""lment ann to 

gene",to' bolt. 
6. Ad just the belt Icruiion and t ;~hlen an 0011 .. __ ",..,ly. 
7. C..onnoct the Rmuttu ... , fielrl, and ground leads on the 

generntor terminal • . 
ij. Star t the MIlIDc and check the genen.wt 01"' ... 110". 

Dioa ... ",bly 

I. Remove the gc""",'m .pla"" ""iel<1. Check U,., len­
oion 01 each brush spring with the """ 01 a pull scale. 
1"'" "pIing t..-n.i<:>n must be be,""",,, 32 a,><'! 40 
~., Heplace . priDR if ten.ioo is ;nrorrect. 

2. Remove the two through bolt. and I"c!,w"oh. ,.,. from 
the lIenerator end plare RM ''')In("',, brush " ud pl~k. 
Rf'mov~ arman,..., ("';th Jlull~y and drive end pl.:tle 
attached ) from i<'""",lo. frame. Refer to Ii""", 
9-.6 for part.. identification, 

3. Plare ~rmlltum in R vi..., "'lIlippe<\ wilb pi<'ceo of 
wood boot ... """ ja. ..... 
CAUTION, T;,hl~n v= only mfficiLnrly 10 hold 
",malur~ """u""ly. 
Remove pulley. Woodrufl k~y, and drivo ~nd plate 
from armature ohaft . lkmo..., any 00,.,.. from Ihe 
uy ... ay ~Iore ,.,movinK dr;"" ~nd pIRt.;>. 

4 Pry nut the hM ring Slop rina ( map rinR i and push 
(b. \...,arin!! ou( 01 the fmnt end plAte. 

(lUNING AN D INS' lCTIPN 

1, WAAI> all pollia ~~""p( !he annatum. fUold coils and 
bt-a,inl!' with a c!oan ""Ivcn t. Wipe oil !he arma_ 

, .. 

ture and field windinp. commutator and "'1UIl1"", 
ohaft. lru<1'OC1 generator end pl3tc "","",,,bJi.,., Ex­
ami ... ; II", brui!M. to malt<! ""r~ th~y R", f"", in 
their Iwlde",. and that the brw!hes I",v~ not worn 
to I.,.. than 'h inch in length. Hepl.o.ce brushes if 
ih<y are <kl""tiv. or worn beyond their woeful1imil. 
Clean inside of tl>< b.".,h holders with No. 00 ... nd_ 
PHper, 

2. CMeIr. condilion of brorinl[ll. If tlwy Are w,,'" '>r 
... "red ~~." ... ivply or ha"e 10001 lheir lubrimnl. thoy 
muo, I>< replac.d. 

3. Check annal"", and field winding. lor wom ins,,­
kltion. ovemcating and poor """"ediu" •. Solder 
ony OOJll>e<Otions a. "'1uired. 

4. Cheek armalure on a lest iruwler lor lihurted wind_ 
ing>!. Pia"" the arm.ature on the I/ro""ler and with 
!he unil turned on. pia"" a ha,*"" w hIRde within 
a fraetkm of on inch of the a,m" ,ur~ C()r~ .Jot ... 
shown in fil/lIre 9-8, A .brut circuit in the anna­
("", ... ; .. dini' or belw",," comrnula.tor ""l{mOnio will 
br, indi""ted if the hAck", ... hUtcle vibmt"" or i, 
drawn to the &nnature. Heplace arrT'llltu", if windings 
are shorted. 

5. Chcclr «"""tu", for short cireuit to .... 11 by pla~ini 
On<> r...1 prorl from a """I ligbl i"'trurnenl (a..".ics 
rorulaitod li Kht and battery will Ilf! ""li.fActory if 
"rommercinl test insln", ... n( i. not ava.ilabk) to tho, 
nnnat\lre shaft and the other teol prod to one of tOO 
commula.tor ""R"",nio. "..., figure 9-9. Lighting of 
the te.t klmp will indiCl\\e a ohor l ci,cui( of th~ 
Rm"Ul tu"" winding to wfl ltepJa", annat"", if Abort 
circuit is i"w<>o.i.ed. 

G. Cheek armotu", for <>pOn cireuit by Jllacinw anna_ 
l""" on te.t.;>r and conlaclini two rommutalOT ... g_ 
m." t. with ront.,ct button ,,"eh ti",.,. \lntil all ""i -

Fig. 9_9_T,,'in~ "'''''Qt",. I ... 5ft~" Ci.at;'''' $loGft 
l6OC-166') 
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""",III h ... ", bN)n ct...dr....d. Move one ... , ,,,.nl .1 • 
rime. Low t<'Gdlng. ,m lwu ~dj.o .... nl ""i!"J"J<'nlll indi o 
.... t.o """n d ... ;ui l. 

7. lI.he COllUt.ulal<>r I. rourh. IIlOI"...t or oul-<>l·ruund. 
II ..t.c.uld be tun""" down on • \albr. l iemcnt<lonly 
~,0UU&h commutator swfac-e 10 ct-n up ..".nn. or 
rough_ Do nn' """""e ~ tNtn 3164 ind. mui· 
mum from dllln .. t.or of commUlAklt. Underc:ul the 
mico. ho~n \he commu\.!l t.o, " . "",nbl Hft<'r tum· 
in, """'"II CUI,unutator ; !hom rol,,,,, \he wmrnU\.!lt(>r 
with No. 00 0IIIId""P<'"r. Do .... u ...... ~.,. d Ol b. 

8. I_prct the _ ...... 10= """flo It ,t is badly ~. 

,..."a..o. with ""'" ....... ture. 
fl. Ct-k Ilold coli. lor op.-n eI"",I. by lint ",movin~ 

\he (muM wi", from the "' .... ,~\o, f",,,,,, .nII "IS· 
pendin.: in mld .. I •. s.., ft,,,,,, Q. l0. Co nlac1 the 
ft~1d terminAl wilh one leal li~1I1 prod and tIw! ..... 
poooo.c! J1""oUM "ir<, with the otJ"" prod. If the lighl 
falb to ,Iuw. tho fW>ld ci«uil .. e>pm. Cbo.dr /or 
~ 0< b",k"" ~ M the llround and IIcId 
tenni""b anll tbe wi", which wnnects tIw! two fl.eld 
",il. Iogu\h"r. If ",.1.0 .till irodi ... l" on 0,,"," c1'~uil. 
,""pia"" firld coil .. T ... \ 11>0 fuold ""ilo for lruund by 
C'ODtactinK the t\eld "'rmiMl wllh.,..., leal pm<! and 
tIw! 5"'fM"nt .... r /"' .... ..;th \he other "'" pn>d.. 1/ I"" 
light 1"'- tho r .. 1d cin:uil iI ....... n<!ed and mlHt .... 
"'p"irod or ~~. 

10. To ~ r",1d <:nits. "'"""""I Ilw ~Jd coil term' .... 1 
fmm , ..... " .. "" fnunr. RP"",,'e the two !'Ule """""" 
with Pol<. !Oc:ft'W It"....,..." "001 10011 by d",,,p,,,( 
1",,1 and ~""r~\(" f"'me l"Iethe, in .• vi ... ~. Ill", . 
I"'t.-d in Itlfll~ 9·11. 
CAUTION : T'rhr~~ toiw ollly ... {fit~n"y ' " 100M 
'001 j~ 'tal .. of p<>k k'<VI ",ltj/., '~1fID<"i",. 1::,,« .. 
.. "" ~ ... '~ ... "'n ""'1 di.lorr ~_!(J<" f",_. T .... " 

,DOJ wi/It a ",,..,,.d '" a ("OIl1O'ud""lw:_ du=,ion 
unlit P<>h ~ to f'N. R,pla« Mid a;;ht _ "' ....... 

ll . CbKk the """,\aIM brush holde, by plAcin« one 
Iftl prod On the bruoh holde. Rnd the olh., prod 
on !I,. <00 pIA .... T Nt li~hl should nnt .10 .... If tIw! 
Ii ",pl_ the ~nd plato. s.. fi .(U>'e 9·12. 

12. \he heIo.I", .. Irnnl r.nd ....... end pla ..... 
<:nd II ""'""Iwe. 

13. Rei'''"'''' '-,;nil if the "'c..,. am e~ONaiV(!ty Ilx-, 
noi&y • .,.. if d i>rcolored d"" 10 ""erb",,,' .. ,. s.. ""'PO 
1~ Ihrou&h 17. 

14. "1'0 't""'I0""~ bunl "-rinl:. pry oul _p ring and 
p_ t:-rin.I f..,.n end pLrote. 

lao To ,..,pla"" lront MArin,. ""'"" t.t..r in. on oute, 
mClf' InlO end pia it' unlil fi rmly _ted and ","",I 
.. ... p "",. 

16. To remove """ t-rinll .... pport .nnrotu .... in • 
, . ..., with piN:s of w<>nd bd .. em jo_ 01 vile and 
_ nnatu",. Tightnl viroo only ouIIIdcnlly 10 hold 

". 
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armAture ."."".,1,.. U.., II bo.t=y terminal """""". 
\001 or oO>er ~;18b1e 1001 '" dn .... bffirin, oft' Irma· 
N'" ohalt. Oi" ... I ..... f buri ... ..-iU 0«11. ,"'hen .e-..... ,i., , ........... lu« !.look U ...,......,. y , .. """'.' -". 
",pl_ " 'lIb n~ .. ., .. ri .... 

17. To n'plaao ......,. t-rm.:. pw", br ... ri,,~ on ~"""tu,." 
..,It. With 'he .... of a 7116 in<:b "",ket. or .~. 
uI .. me diamtttor eo ,hal drivinl" p...-u1'C will be on 
;m'I<>' ......... dri ..... limn". "" 3rmAW'" wIt with a 
fit"" ",.;,11.1. 

A ... mbl.,. 
1, Tnee,! bros!," In hulc:kr and pia"" en,\' 01 .prin~. 

ov •• bNlh end.. Clv-ck brw!h lefld 00,11--'; .. "8 al 
I>nlohH on<! !\!rml .... l di~_ ~, 'nIl" rinK mUll 
t:.; in j!UlHioo ~~"""'\ beIo,in, in dri .. " MMi plMI'_ 

2. 1'10 ... <itl .... end plat<) on ."""lur~ 011011. II rwc-
rooary, ..... . d ... p ~ht and "pply j><-.re on the 
boerinll.nner ntO\' Lu .... tall driv" end plot.> and ""'" 
'-<in,. , .... ,' Woodrutr key in slot In armlture 
.... n and -.mblfl ~ pulley, Iod!:....,w".t and ",tain· 
In, nul. 1'10'" .'Mallin in ... .., ,,-j,h pi...,... of w ..... 
boe' .. ...," J . .... ~nd ,iKhu,n puney ",lIlini, .. nul lu 30 
10 50 It... ft . 
CAtn'lON : Ti,~I<n ";"" only ",frjc"""lly I<> hl)ld 
or"",I",. .. _",..Iy. 

3. Fidd Millo mIl", hoo in pia.,., """".ly and poI<! ..,..,..... 
Liglot.,~. A_",bl. M id and ~round tNn,,,,,.1 I",rl ., 
F;"!d lerminal insulMo," mUbt ):,., ill ~""" u",dil~,n. 

4. P.-..1L1on ..... nnl'<"lln. wi,. 01 licld coil. 10 do:.>. Lilli 
Km"'hll~ Mnd Ih"",.h ""It.. 

S 1....".1 am • .,u"" In r",,,,,,. c'-'mmulator ond to,..~1'd 

,,,",,1,,,,1 ~nd of 'r""",. & ='" fidd .. i .... c'-r 110" 
.m .. lu...,. 

6. ~ br\J.8h ..-.:I plate on 3nn;otu ......... " Makr 
au ... btuw- ...., 1i1u,d to cle<or lhe <Vmtnut.otor. 
Ali." the kIaolinl m-..t on ~ rnd plate with tho 
notch on cad. end "f ..,.,.",,_ In ..... 

7. A_mbJe Iock-.h<:n to through bull> and .....,,1 in 
hok!<! In t:wu.h end pial<>. ~ bulbi into dn"" rnd 
plate .nd liv,ten _~Iy. 

~. I ... t.oll lhe ~tor rui)b(,. "pldb ..ru.,ld. 

Polarizinll Ganaro'o, 

Afte, Lhe. iI\llUlU~I",n nl ~ new of ",built ~""" .... tof, 
make IUI"C the. J('l1(>ralOr I"", u", corl"l'Ct pol,nly l:>el~ 
.taTling ~",ine. lIevc.-.c:<l polarity "'ill ~...., the. cutout 
, ,,Izoy and limii<'r t'OfOtaet point. to vibrot~ Bnd burn. T o 
""""'" '-">n'<'<:I Wl.,ily, oliooonnN:t wire lrom nl::w 
IPnnl",,1 of "' .... 010< I'<'JIIllalOf and IIIOlDJ<nlarily touch 
il to tN. BAT. ,~rml""l of tho <qUinto • . 1llf qukk 
""111<' of curn.nl will C<WT<!C<ly polari ... the ......... Iot. 
CAUTIO!'ol : lJo 110' u"" a "jumpn-"> ",iT. 10 pnlM~ 
I"" ,..,""mIN T ill> ~~..u()l' ~tulalOl' ".,.111$ ""', "" 
burMd by Iltil noellto<l. 

A,malu,o I . mowol _n" InolallaHon 

I. fk"""'~ I~ tubber .!>IAd> shield. R.,,,,,,,,,, 1M. t ... .., 
throu,h balto a....-t the bru3h end plat... Slid" 1/ ... 

' .. 

~muo""" and Ironl .nd plait! ..........v.i, out of the ,_. 
2. "Lamp tJ-w 0ltII10.1"", in " viM! f'<lU;pjWd wi.h _ 

)Iowa, and tftIIOV1> tho ",Wi'lli'll nUL, Io,.oo;Iow_. 
pulley. and Woodru" by. 

lI. lWmo"o'e any bur ... or """'~ from the byway 
'" .N.J •. and .lidP ..... drive end plate oIf tho .... 1 •. 

4. INtaU the front ~nd pl.o.te on the ....... annat""" 
5. I ... WI the Woodruff ky, ~ulk:,. k.,:I<"......,r. and 

retaining nut. 
6. Slide the armatu", and f",,,\ ~"u L,I.1<o _mbly 

int<> tho I"n" .. , .lignin g the dowel with ,be from" 
,lot 

7. Inotall ""'" bruoheo in .1>0 btu"" rnd plnl<-. retract 
'he bnuhes until tho b .... 11 .pr!n~ •• Id~ "pi .... the 
oidc 01 tho brusl>os, to ",lain U"'''' in U ... ",.noctM 
pOSi.ion. 

8. l""wl the end plate I .lisnin, I1M' oo..~1 and the 
lnuDe olot ). iruol<tll.he ttuouah boll . ... ith Iodwa"-
P. ... a nd null<. 

9. U .. a piKe of • • ilI ..ice with " hooked end to T<Wt, 
." ..... g" t/wo ,....,tiboti"", .......... ....-t """It Ion 1 .... brw.b 
Oflringo "" 10\1 01 I"" ~ 

10. I ...... U the rubl>.< .pla .. 0I\;"!d . 

C_",mutalor Turning an" Un".,",Hln, 

ChP.<:k the commubt.,.. runnut. II Ihn ""rf."" of " .... 
t'On>muIIOto. i. rou gh o. m"", tJu.n 0,00'1 inch out 01 
round. turn i. do...-n in a lathe or ... hh n tum in, and 
untle ..... "ing tool. R.move jul' enov.,h t'Op~r 10 elmn 
up Ih~ <'OJJUDulalor. 
Af~ ..... commullOtor ;,. lurnt!d down. undt:n:ut t~ 

"' .... he ......... the bAn. l/ltllnd> bo!low the 00f>Il<" ... inl 
the uno;l.,,:ullinl tool, Fi~", 9- 1:l mUl''''''''' ... m]>IM 
of proP"'" IlJ>d improper commut.oto< undc ..... ulnw. l'oI.i:ah 
1 .... O)oI)I'I\mUtatnr ... i!h No. 00 """"~per to """""" all 
bu ..... H.uoh " II ""nieleo 01 N PfM" I .......... .. It. In.ul .. 
lion bonn.,n .1>< ",,,,mu"'.' _menu. 

I ",'h lIamoved and Inslallatlan 

Ro-pLo ... t/wo R"fl'!,",.,r hrmhH .. hEn t .... , .... ....,m to 
1.10 Inch. Alway' chan", buth bnuIbeo whe.n ",pla."""",nt 
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It f<'<lllit'l(l . If lhe bruah ~ """ bc>t:n """,,"iW!. dv>d< 
It. .. oondiliun '" u,., u>"""""""". and tun> i, d""", iI 
I.",. ry . 

I . Rem'''''' the two ''''''''lib holU from ,,'" J"""rnw 
lral"", 

2. n,"""",'e ,..., brush end plal~ ... '" thoo .... mlll .. "" and 
fmn' t l'ld plMe -'>ly from the J"N'TOtor frame. 

3. Diloa>ru>ect tho bruoh tI'''''inolo ~nd ""n,"''' u,., 
bnJ ....... , 

4, Clrnn 'M ~ .. rhon and dirl from I"" bru.ob ..00 p"'",. 

R.-""ir .,.. ,,,,,L,,,,, thP i"""bll\on ""' ...... n ,he bnl'Ih 
ho!dr. .. a nd .. nd pbLto and u,., anna"'"' ",,,,,ina! and 
end pia", if il .. """' or "",,,cked. 

~, Ma.k~ .u .... that Ih~ ","w hnllll>fo ,lide f_ly in the 
brush hold,,", &.II tl", II',., loru,u"", by .M>din~ a. 
8b<r<o-n in Ii.prn 9·U . 

6_ Retract the _t... unlil the bnW> opri.... ride 
n~ru;t I"" ow., '" II ... b",-,'-. '" ..... in tlv>m in lhe 
.... 1. .... ' ,1...; I"",i t ion , 

7. 1",,1.,1\ ,ho! 9rrnolu.e and ltonl r:nd pl~W uoembly 
"".I u,., bn..J:o """ pta ... / 8Usnlng 1M dowels and 
,he I"""" do .. ). 

R. l""lnli lhe th""-'ih 001'" wilh l""kwa.h .... and nut.. 
g, U .. d I,i""" '" otll'!" wi", with a hooked end", ""'ch 

throuJh ,he 'e"tiholm. .Jot. and "",,11;0., lboo blWlh 
oprinp on lop '" ,..., bnuhcf,. 

G'NERATOR REGULATOR 

Tbe 1'''''''''\oT "'JUlalQr ..-...bly mntai", th_ ron· 

CUT SUt, SliGHtlY 
W IDU TIIAN ' . USII 

trol uniu . .... ~h I"!tWllnin,; .. ..,poo,..,te lundiun ," """,m! 
with _l~ to ,.,""''''11>< ..... 'Ioul. botkry cnndi,ion and 
e"",,,ical lo»d_ l1>e individual uni ....... 1M (1 ) ""ltqe 
limi ... " el) current limit<>r and (3 ) ""lout .... loy. Rlodl 
l,U,i( ... djl,iJlt,hl~ '" l',,-,vide tbe pr<lp"r "'lul~lio" a nd 
""lout os>eninl and ~kooinl_ If A-I1J,'"' ...... nto bill<> provi<l+ 

f iElD CU UtNI (fOI NTS 0I'l"4 

VOUAG.( CURUNT CUTOUT 
II M"U lI .. nu ~HAY VOITAG.E 

~~~~~~~~~~~~~''''~;:,: WINDING 
[ '" "'''' W INDING 

'" 
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the specified voltage, current or cutout settings, and 
other units of the charging circuits have been proved 
satisfactory, then the regulator must be replaced. 

Principles of Operation 

The generator regulator is a device for controlling the 
operating voltage and current of the generator. A cutout 
relay is provided which acts to prevent battery current 
from discharging through the generator when generator 
voltage is below battery voltage. 

The voltage induced in the generator depends on the 
speed of rotation of the armature and the strength of the 
magnetic field between the pole shoes. It is not practical 
to control the generator by controlling the speed of the 
armature, so regulation is accomplished by controlling 
the field current. 

The voltage and current limiters act to open respective 
sets of points connected in series with the field circuit of 
the generator. If the points on the voltage or current 
limiter are opened, field current cannot flow across the 
points directly to the field windings, but will flow 
through a resistor to the field windings. See figure 9-15. 

The resistor reduces the amount of current flowing in 
the field circuit which in turn reduces the strength of the 
magnetic field causing the output of the generator to 
decrease. When the points close, field current again flows 
through the points at a normal value, causing the gen­
erator output to increase. By opening and closing the 
points at a rapid rate, smooth control of the generator 
output is obtained. 

VOLTAGE LIMITER 

The voltage limiter points are opened by the magnetic 
attraction of a core placed under the points. Spring ten­
sion holds the points closed. A shunt (parallel) winding 
comprised of fine wire with many turns is wound around 
the voltage limiter core. 

As the generator voltage increases, the magnetic 
strength of the core increases. If the spring tension is 
adjusted to provide an output regulation of 15 volts, the 
points will open when generator voltage reaches this 
value. When the points open, field current will flow 
through the resistor thus causing a decrease in voltage 
output of the generator. This voltage decrease will result 
in less current flowing through the shunt winding of the 
voltage limiter. 

The core will decrease in magnetic strength and spring 
tension will cause the points to close. When the points 
close, generator voltage will again increase. This cycle is 
repeated to provide a steady controlled maximum oper­
ating voltage. 

The current and voltage limiters never operate to­
gether. The state of charge of the battery and the elec­
trical load determines the amperage output of the 
generator. If the battery is low or the electrical load 
demands are high, the generator amperage will be high, 
causing the current limiter to operate. If the battery is in 
a high state of charge and the electrical load demands 

198 

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 rOO""" tOO charKirtJ! cu.rent and, in ..,,,'" instan","" 
",ioe u.., operaling ""IIage of the gencmto •. See fiiU'" 
9 ·16. 

VOLT-AMPERE TESTER AND VOLT_AMPERE 
MODEL VAT-6 TE!>"TER CONNEcrlOKS 

1, a . V"lt·Ampem Tester: Tum oontrot knob 10 
" Direct" l'O'ition. 

b. Yolt.AmI'l'''' Model YAT-6 T""t.,,, Tum "mlrul 
knob to "No. 2" pooition. 

Fi •. 9·16-Co •• _ ..... for R ... ta' 6' G ..... d Ci"vi. To .. 
16OC-76H ) 

2. Tum V<lttmeter .. Je,:tor Iwitch to 4 VULTS pooilion. 

3. m"COnll<"ct BAT. ""ire from "'lIulalor tenninals and 
ronnect nell'at.iv~ ammeter toon I""rl to ... ""IAto. HA T. .-

4. Co"n' '''I!he pooitive ammelt!r I<st I""rl 10 ",gulalor 
BAT. lenni",,!. 

5. Coru"-'d the ""Rati", voTtmet(,r test lood 10 the 
Ir"""rator frnm., and lhe pooili". ~oJtmet.or 1e.1 le>td 
10 I .... regulator blue. All l ith" .nd ~1<""I.i <.1 "'Iuip. 
m.nt lM uld .... turn<;l 0". 

TE~"T 

1. Start enll;"" and ",hil~ watching w.lun .. ler, olowly 
inc= Mlginc rpm from idle to 1500 rpm. -n.., , 'ott_ 
ITlf'wr "",ding should nol ~xa=l J volt at any "l~ 
8lld preferably .mould .t:oy at ZERO, 

TEST CONCLUSIONS 

If voltmeter reading .. n'-"'<llo .1 volt, d,,'(Ok lor poor 
~c"""'lo. and reg~lalor rrounrl conl-acl 1"""",,1 condilion 
01 8"",nd wi,." be""",," g""eralo, and rcl{Utato •. Ch""k 
cncm., to <lao!> pntl<'! ~round ot"'p. 

CUTOUT lILAT liST 

",., cutout ,..,by may be tested on the ""hicle with the 
""" of .. Volt.Amp"", T .... lt!r, Relore teoting or adjUlllinr 
the regulator, th" ooU",y hl"'! J.. in rt>OO. condit;"n and 
the cha"inl circuit ,..",;,."''''''' mUll! ""I exceed .1"'ci1i<20-
tion • . Test cutoul relay a" follow", See fiiU'" 9-17. 

VOLT ·A MPERE TESTER AND VOLT-AMPERE 
MODEL V AT-6 'l'ES'I'EI! CONNKCTJONS 

L ~. Volt_Ampere T""t<>r: Tum ronlrol knob to 
"Dired" puoition. 

b. Voll·Am""", Model VAT·6 T .,.tcr : Tun, OOIllrol 
knob to "No, 2" pooilion, 

2. Tum V<lltrn<tcr ",,!<)cto •• witch to 16 VOLTS 
poIIition , 

3. Disconnect BAT wire lrom regulator and connect 
n<'galh'e ammet<>r test lead to f<'(luJato. BAT. wi",. 

4. Connect the pooil;"" arnn",ler leal lead to the ""I{U' 

Jator BAT. IenninaL 
5. Connect the pooili"e voll",,-,"', leal I""d \0 the ARM. 

t<>rminal "I ",rubto. 8lld ""lat.i,.., V<lllmcie. tesl lead 
to the """lalor hAAe, 

6. a . Volt-Am""", T~t.)r: Conn..,! a .hurl JUDI!",r 
wi", lrom the AR M. terminal of lenerator to the 
}'JELD terminal 01 ~"""",Ior. 

h. Volt-Ampere Model VAT-6 Tellier: Connect """ 
fi~ld iwn ..... lead of ""'te. to ARM. "'mli",,1 01 
the Kcne-mlor and the "the. field jWJlve' l.",.tf 10 
FIF.J.D leml;",,! of ",,,,,,,,,10., 

TF.ST 

L Start ~"Rin~ anrl slowly inc.-- engine rpm, Nob: 
0,,-, vul~ HI ..-hien the cutout ..,lay poinlJo c~, 
ClooinK vollJtl[<! is indicaW loy a .li~hI drop.ooa 01 

'" 
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I.b. .....die. AI I.b. ....- ~. d<1Iecti<m 01 1M * 1 
"""""*'" ".,.,.jle will br. noticed. CIooini ",,\tqe ", ... 1 
be lU·l~.2...-.1111. 1Wr-1 Ihill u..-p ~ral _ 10 
... b ......, a>1<>u1 ",b,y opHatm ... ch I~ SMo 
aperiflalionl. 

2. T .. I"'" tIwI.""",nl nI """"" ~ to """" !he 
",,1Ou1 relay vomit by incn-__ in~ ~1Il{i"" rpm Unln 
tho ..,.......,101 cha~ approximately 10 1Im~"' • 
lhon t lowly ~.. ....gi"., 'I' ..... M>d oboo<"", B'" 
"",1<'. JNldln~. It RIO<Y to. necnMry 10 rodu"," Id)p 
rpm 01 ~nri ... I<> allow ""tout relny porn ... Iu upon. 
Cul<>u! ",Jay poi nta mil.' open a t 3·7 =pe1'<'l '" 
"",.,., ""'r<'nt (diod",.1I" djrN"lion I. s.... " pI'(!lft",. 

""". 
TEST CONCI.US IONS 

II Ihe oNlO\I! rel.oiJr "'- nn. """" ..,. ~ at Ihe opeei. 
fto.d oellinp. re(Ub101......,,. mWlI boo ~ed "nd cu\OU! 
... lay inapooclHl And MlJust«!. 

I .. pooct I .... pilt.!d ..... burnO'd mn'-"Ct po>inla and _,.i 
OO<Idiliun " f the un;1. 

VOlTAOf UMl1f~ TUT 

"11>0 <XIn"OO1 eeninll uI 1M ,..,Iuge limitel iI .......,tial 
I<> tho! .1"':lr~1 lyttem of the ""hid~. Tou hi~h B ... tlln~ 
will tho."'n 1M 1iI~ <of I"" I""' .... radio. OOll<lry. coil, and 
b.<a.ke. poln .... Too luw a ..,.'in ~ will oot ftllow the bill · 
lery 10 \Joe rffM:io;d IlIkr bdn~ diochafled by ~tnrtln# 

10<><1$ and ~"lri" .. Idl~ """,.,.ting dischar(~. PTclimlT\ll;ry 
t.ooou uf tho ",,,,,,,,tlnc d ...... il mWlI br. mad~ before !coil · 
in~ or t>ciJ""in, the ""I"'~e litnil. r. s.,., flgure !I. III 
rUt ""lto.lf1' limll<'r * t CQJU><dion&. 

"f'hp ..... ine and clcdrical <!«ui~n. mWlt "" "I normAl 
optolll.tinJI; trnnp" .. n,,·. and tlr ...,~lator co"", mIDt lin In 
pba:, .. hen di«kin, tho vn]"'1f' or """"nt limilen, 

VOLT·AMPERE TF.STt:1l AND VOLT.AMPRIIE 
MOOBL VAT-S TESTER CONN~l."TlOSS 

I . • . Vol t. Ampere T""IH: Tum OOI'I!rol knob 10 .•• '~ 
lnood" (1y" OH M ) poII;l ...... 

h. Volt,Ampero Modrl VAT-S Teller : Tum run. 
lrol knnb 10 "No. 3" f'I, OHM ) poIIi,!on. 

2. Tum vol"""", . ... i<octuo- . wildl 10 16 VOLT'S pooi. ... 
3. O;.,,-,n....ct HAT. wi", rTolII "'RUlall>' .nd """" .,d 

""'Ialive ="""," te.t 1~3d 10 rorul.lur BAT. wire, 
4. ("'.<>n~4'ct lhe ~ili"" am",."" MIl l .... d \() re",lnto' 

RAT. terminal 
G. C.m.....,.,'ke PMili"" ""Ilmel«r In! !<oad 10 the AIlM. 

terminal of "'1fU"'Il>, ~nd "",,,,live "1)11.1, .. ", . .... 1 
INd 10 the relfUlator bde. 

6. A.tAch Regulator TomPl'nt'u ... Gaulf' Tool M·11I.t­
RTG-5 (calibntcd in vullo.) 10 .... gulltto< t'OYf:T. So", 
filfU'" 9--1!1 • 

f!<.fo ... lnILkin~ tesl. ""lib",,,, ",l lme"'r "" 10110 .... : 
p,.".. ""llr""te. chod: butlon and adjult nru on......."., • . 

if '«nl"'y. Of} me"', I"'inle, _dl un ""lime"" d>ecl: Ii.... R-oI_ vo!~, rl-* bu........ MtU. pointer 
Mould ~" .. n 10 bI:od boor 8t IeIt uf _Ie. 

I. Stan ..... I/lnr and allow ~h.iM to> tUn a t IWO rpm 
fot 20 min .. ..", ( if .tarted cold ) VI" until R<!gu.lator 
1'emP""'"'''' C • ...., """fir..- ill IlNdy for :; minu .... 
(if ""Ilfrw ..... prev;o.,.!y ', .-"mled up ). 

2. Reduce ena-ine rpm unlil cul<>ul ",lAy poin ... opo!n. 

3. SIowb """"'- "",ine . I""!d \() 1600 rpm. 

4. Tum control knob IOwan! ~Vs,iIObleM ",,"ilion until 
• cu""nt now of II-lO 1lITIP'!" ....... in<iinoted on am_ 
""''''T. 
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r,. R"",t! tM Wllta,.. intli",,~ on ,..,Itme~r. Th~ it 1M 
p""""'\ ....J1I<,e limi~r ""tw,.. 

TEST CONCLUSIOI'S 

Compo.re the> voItnlOO ",ading on ""11,,,.1.-, Ioith .....d. 
in~ nn T .... """'n"·~ C Allg.!'. II I.h. ..,jt..~ rMCiinp do 
nul ..... i,"'i<\e ( I,h~ v, lUi", ... 4 vult \ , then tho ",«uIatur 
"''''', must be rcmoV<"<i """ tho voltn({C limi!R. odju, ted. 

cunun UM1Tll TIlt 

'fr., cu,,,,nl Jimilt:r unil 01 the ge""rator ""iul~tor 
",""vent. 1M I!<'''''''''tn. from e."'-"'"<Iinll u.., <"\U.enl uutput 
I", which il w&l ~1I11O'd. 

'l"u "",,I !he <"U""nl limi", •. il ;" """"""",y to CfHt.I< a 
rundiliun IhM will ""'!It lhe "",..,.,nl limit.l<, 10 """,ale. 
Til .. it attuIIl,,11ohed by placi ... " IoatI on 1M ~""""lnr 
"" d<.cri~ in the 10110winJ test ~~ s.", 1lJ .. ", 

.'" 

VOLT·AMI'F.RF. T'P.STEIt AND \·OI.T·AMP" 'U : 
MOn .. l. VA'I"-ti TJ::S'I"£R (·ONl\'F.CTIONS 

1_ ll. Vol'-A"'~'" or""",,, Tum """trol knub tu .' i'lx<ld 
Load·' ' I 'h OHM ) ,,,,,,ioon. 

II. 'loll_Am"" .. M<>dtol VAT -6 T""tc" Turn .....,., _ 
ITOI koolJ 10 "No 3" ('I. OH M ) putliliun. 

~. Dj~t BAT. wi", frum ",.ul,lnr 0"" oon"",,' 
1'0,,;1;,,* om_Ie. u-ot lent! I<> ",~ "l~w, HAT. tl'rmi_ 
Ml. 

J . (:<>l1li< ... 1 IhI' 1I(!8"li,~ ,muneier "'., 1~~tI to th~ 
... .o;uI~l<>r ~M'. 

TEST 

I . Starl MI,ine and in<_ "",ine sp...d 10 1500 rpm. 
2. "1'''m oontrol knob olowly tov.-..rd ··V,,';"hl<-·· """Il ion 

",,\.il hi.lINt """"ihl.< """"""'r "",t!inl .. ubtained. 

TE!>"T COl'CLUSIONS 

~ hl~h06t ....".,.,.."' • .....din~ oI> .. i.-l is "'" ""uin, 
'" the ~ .... r .... nt I;mi'<" 

If ""It;nk Is " ... t within tho! limite of u-"., """,iR(IIIi..mi. 
!.I1~n .... ""law • .,..,....". ",uol be """,,~«l ~"" sprinw \enaion 
or tho L,.r ... nt Ifml"" adjU&tf'd ro ""lai" .,....;f\ro "'!ling. 

Adju._nto 

II .dj ... tmrnts .,.., fita 'r)', ~ Ihe two ""'""'"' 
hoklinl( the .O'''~' in """",, and _e ......". 10 pnwidr 
~ to tho adjlW' .... D .... s.... II ....... 11-21. 14'"",,, ..,. "lKin, tho "" .... lalOr """'~r ...., • new _r p~.1 if u", 
old p.kp, ... n root provide 3. roa<I 0041. 

n", ~~J"'I>lIo. tel(Uialor Itdjustmente .'" ... fnli()WI: 
U"" Ikndin. Tool lOiiOli--F. 

C!lTOU T RU ... . 
VOIU.G! 

CUTOUT lllAY ... P JUSTMINT 

Brnd in. 01 1'-' "vrin,; IRlIJPOrl .. t.Iw! princi ... r adjUIII. 
"",nl '" u", cutoul relay_ Raiai". the ,prln, IUpport 10 
i"","""",, tI¥ .prin~ _ion will (lillie the a>Iou' to dow. 
~t • hiWI"" .-uIIK",_ A ~ in the .prin, \en8ion ..,iII 
co"'" tho culoul to c ..... at . lower \«Ilia",. Do nol b..nd 
, .... Arm.o'"", ."",. 'I" .. adjus"""nl contmll the polnl 

~~II Jtnd ohould no' "" "'~. 
VO(1AOI liMIT!. "'oJUSTMI NT 

The principal :tdjustrn<nt Iho\ """ lo. ""''"'" i. hentlinR 
"I <he .prin ~ '''I'po.t ft.. isin, lhe Ipr;nl .... )}flO'1 10 i,,",_ tho .prinR ",,,,,ion ,..ill I1lIM tho vulla,e ..,t tin,. 
II docreaoe ;n 8p,i"W ", ... ion .. ill ",-, the .oIte~ ..,1· 
lIne. 1'hr fi=l test of the .-oItII.(t(: lun,,,,, lU ... t h., mad<. 
".;!.11 thr ........ 1;0""" em..,. in pl8a. 

CUIIlN! tlMlTll ... D ..... STMINT 

H arnpr",,,, dilfen lrum U",I ."""iIio!d. adju'l U 101-

"' .. " 
I To i....,.."..;e curl" ,,1 ""tvut. no .... IN "prinS"'pport 

.1i~hlly Uj .... =d_ 

2. "1'<> <If<,"'a .. ""'''''''\ ""Iput. bt-nd IN optln ..... " port 
.IiChl ly downward_ 

J . R<-d~ cu,re,,1 wilh .... gulAl(lr cove, in piJto,. 

'" 
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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 baffle and remove regulator. 

3. Install regulator in the reverse order of removal. Be 
sure radio condenser is installed and the condenser 
win' 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 

1. Slipping fan belt. 
2. Low current or voltage limiter setting. 
3. High resistance in charging circuit. 
4. Defective generator. 
5. Regulator field circuit has excessive resistance. 

Generator Has Excessively High Output 

1. Defective regulator. 

Voltage or Current Limiter Points Badly Burned 

1. Shorted generator field windings. 

Cutout Relay Points Chatter 

1. Generator polarity reversed. 
2. Battery installed incorrectly. 
3. Cutout relay closing voltage setting too low. 

Generator Noisy 

1. Defective bearing. 
2. High mica. 
3. Commutator out of round. 
4. Defective brushes. 

BATTERY 

The standard battery used is 12 volts, 6 cell construction 
with a rating of 40-ampere hour capacity. Sealed cell 
connectors are incorporated which minimize self-discharge 
and resist dead shorting. 

The battery is located in the right front section of the 
engine compartment. It is placed on a securely mounted 
tray and held in position by a bottom hold-down bracket. 

The battery is constructed in such a manner that each 
cell contains positive and negative plates alternately 
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placed next to each other. Each positive plate is sep­
arated from a negative plate by a non-conducting porous 
separator which prevents the plates from touching each 
other. If any of the positive plates should make contact 
with negative plates within a cell, the cell will short 
circuit and no longer be useful. All of the positive plates 
are welded to a post strap, forming a positive group, and 
all the negative plates are welded to a similar post strap, 
forming a negative group. 

Each positive plate is composed of a lead grid with 
lead peroxide (lead and oxygen) pasted into the grid 
openings. The r.egative 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 l.280 times as heavy as 
pure water when both liquids are at the same tempera­
ture. Therefore, the electrolyte of a fully charged battery 
would be described as having a specific gravity of 1.280. 
When the battery discharges, sulphuric acid in the elec­
trolyte combines chemically with the plates, thus lighten­
ing the weight of the remaining electrolyte. The battery 
hydrometer will determine the specific gravity of the elec­
trolyte in a cell. The amount of unused sulphuric acid in 
the solution is a measure of the degree of charge of a 
normal cell. 

The following table illustrates a typical range of spe­
cific gravity for a cell in various stages of charge based 
on the ability of the battery to "turn over" the engine at 
80' F. 

SPECIFIC PER CENT 
GRAVITY OF CHARGE 

1.280 100% 
1.250 75~;) 

1.220 50~{) 

1.190 25% 
1.160 Limited Useful Capacity 

1.130 Discharged 

BATTERY EFFICIENCY AT LOW TEMPERATURES 

The lower the temperatures at which a battery is re­
quired to operate, the more necessary it is that the battery 
be maintained in a fully charged condition. A battery 
having a low specific gravity of 1.225 at 80" F. will oper­
ate the starter at warm temperatures but may fail at 
extremely low temperatures due to the lower battery 
efficiency at a low temperature. 

The following table shows the efficiency of a fully 
charged battery at various temperatures. 
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BATTERY EFFICIENCY AT VARIOUS 
TEMPERATURES 

EFFICIENCY OF A 
TEMPERATURE FULLY CHARGED 

BATTERY 

80° F. 100% 
50° F. 82% 
30' F. 64% 
20° F. 58% 
10° F. 50% 
0' F. 40% 

_10° F. 33% 

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 % charged, otherwise 
the battery plates will become sulphated and loss of 
efficiency will result with possible damage from 
freezing during winter weather. 

5. Avoid overcharging a battery. Excessive charging 
will create high internal heat, expanding the positive 
plates and causing them to buckle and warp. Dis­
tortion of the battery case and displacement of the 
sealing compound will also result. 

6. Fast charging causes a rapid rise in battery tem­
perature. Do not allow the temperature to exceed 
125° F., otherwise the battery may be severely dam­
aged. Safe, fast-charging equipment is available 
which incorporates a precision thermostat that auto­
matically shuts off the fast charger when the battery 
temperature reaches 125' F. 
Thermostatic control assures maximum charge in 
the shortest possible time. Maximum fast charge rate 

for a 12-volt battery should not exceed 30 amperes. 
7. Never add sulphuric acid to a cell unless the elec­

trolyte has been lost through spilling. Any electro­
lyte added must be at the proper specific gravity. 

Charging the Battery 

PREPARE THE BATTERY FOR CHARGING 

Wash all dirt from the battery and clean its terminals 
before placing it on charge. Do not allow dirt to enter 
the cells. Bring the liquid level in the cells up to the fill 
ring. Allow the battery to warm up before adding water 
as the level will rise as it warms. 

SLOW CHARGING 

Slow charging is the only method which will fully 
charge a battery. Slow charging should be at a rate of 
3 to 4 amperes for a sufficient length of time to fully 
charge the battery. The battery is fully charged when the 
cells are all gassing freely and the gravity ceases to rise 
for three successive readings taken at hourly intervals. Do 
not stop charging short of the fully charged state, even 
if it requires charging for 24 hours or more. A battery 
which is badly sulphated will require more charging 
time than a normal battery. 

HIGH RATE CHARGERS 

A high rate charger has the ability to quickly "boost" 
a battery without removing it from the car. However, 
a high rate charger may be used, to quickly "boost" a 
battery in the process of bench charging a battery. 
A high rate charge must always be followed by slow 
charging for a length of time necessary to bring the 
battery to full charge. Follow the instructions provided 
by the maker of the high rate charger being used, 
limiting the charge rate to 30 amperes maximum for 
12-volt batteries. See the Specific Gravity~Fast Charge 
time table for recommended maximum fast charge time 
for batteries in various stages of discharge. 

Charging batteries at a high rate causes the tempera­
ture of the electrolyte to rise and may cause violent 
gassing of the electrolyte unless the high rate charge 
equipment is provided with an automatic time limiting 
or temperature limiting device to protect the battery 
electrolyte from exceeding a temperature of 125 0 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 

203 
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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 *% hour 
1.175 to 1.200 *ljz hour 
1.200 to 1.225 "1/4 hour 
Above 1.225 Slow Charge Only 

':'Follow with slow charge at 3 to 4 amperes. 

5. If total charging voltage is over 15.5 volts, the battery 
is unsatisfactory in its present condition and may 
be sulphated. The battery, in most instances, may be 
made serviceable by subjecting it to a continued 
slow charge. Fast charging alone will not bring a 
battery to a full state of charge. After charging, per­
form "Battery Capacity Test." If the test voltage 
checks above 9.25 volts, the battery may be placed 
back in service. If below 9.25 volts, replace the 
battery. 
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CAPACITY TEST 

The Battery Capacity Test is made to determine 
whether the battery has sufficient discharge capacity 
for the load imposed upon it by ignition, lights, and 
accessories on the car, while cranking the engine. The 
voltage reading obtained in this test is used to determine 
battery condition. 

Before testing the battery capacity, be sure that the 
level of the electrolyte is above the cell plates and the 
specific gravity of each cell is 1.225 or more. 

Test the battery capacity as follows: (See figure 
9-22) . 

1. Turn the control knob on the Battery Starter Tester 
to OFF position. 

2. Turn the voltmeter selector switch to the 16 VOLTS 
position. 

Fig. 9-22-Battery Capacity Test-(60C-7680) 

3. Connect the positive test leads to positive battery 
post and negative test leads to negative battery 
post. 

4. Turn the control knob in a clockwise direction until 
the ammeter reads the required load. The load is 
computed as 3 times the ampere hour rating of a 
battery. Example: a 40-ampere hour battery should 
be tested at 120 amperes load. 

5. With the ammeter reading the required load for 
15 SECONDS, note the voltmeter reading (should 
be 9.25 or morc volts). With the reading obtained 
in this test, perform the "Battery Charge Test" to 
determine condition of battery. 
CAUTION: Avoid leaving the high discharge load 
on the battery for periods longer than 15 seconds. 

INDIVIDUAL CELL TEST 

The Individual Cell Test is made to determine con­
dition of the battery (in conjunction with the "Battery 
Charge Test") by comparing voltage readings taken of 
the individual cells while the battery is under a load 
of 3 times the ampere hour rating of the battery. See 
figure 9-23 for test connections. 

1. With the control knob of the Battery Starter Tester 
in the OFF position, turn the voltmeter selector 
switch to 4 VOLTS position. 
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fi g. 9·23_1<0".,. Indi.idual C.II 1,,'_ 16OC.7611) 

2. Conn....,1 the A)IP re., )~ad. to the OO""ry. Con· 
"...,t pooiti,·c Icst icad 10 ",",iii.,. wl.W,y 1"-">( ~lIol 

ne~ati,"e _t I""d to neg,;ti • .., bo.ttuy poll!. 
3. Tum Ihe llaltery·Startcr contml ill a dock"'i"" 

direction until the au","'("r ,.,,<1.; th., required 1",,01 
<.1 tim,," ,1><- .ml"'''' hour mtin, 01 the bot!.>ry ) . It 
i. i..wpo,i.ant 10 maintain an ~w·n 1",,<1 OIl tho! bAUery 
while !.><ting the ;"di.id",,1 ""ns. 

4 C:onn<'M volt.mele, ''''' lead. 10 two ~",bt so oot!.>ry 
_lin!! oompound can t... p"""".u.i on ",nn""tor 
• I"'j," in ta king v"ltme"', r,""din~. T,,"I. eaeh ren 
in ""n and nole Ihe individ,ml cdl voltaKc, under 
lo:W. Indi,·idual ""I) '·ol"'ge-o .ho"ld M\ vary mol"<" 
Ihan .2 vull r ..... '" t"«c-n ~r. P", .. ... Ji~ rom· 
pound bock \nlo holes uu..,d bj· Dwl penclratioh<. 
CAUTION: A""id iffluin8 Ih~ high diiIChmge load 
on ,"" baU~ry lor ""riod" "'nge, 1M" lS """"nd" 

r,. Afle. romp]"tin, this test. lurn th<o conlrol knob to 
OF}! "",,"tion t.ol","" diM>"mnPMing cl ips. 

NEG ... TlVE .... nny CUtE RESIST ... NCE r U I 

The Ne""ti.·~ BaUery Co.blc R""i.lanre T ""t .,,. ... ,, 
tu 4uickiy i!ldi",~ P"",,"n<>". 01 R poor m nn""t;"'" or 
dcl<'CIi,"~ ground cabl., Ly ,eHdin~ the vollal(C drop Lo,. 

tv .. ""n Ihe "",alive battery termi",, ) p,,,t and the point 
of connection on IIw ~n~i"". M'"e the ""', ao follQW'jO: 
s.,. fivure 9·~' . 

1. ' lum tiJ<, vuhmel.r ...,lector "",iteh of the Batt~ry· 
S .. ortl". T"",,"o to 4 VOLTS puSition. 

2. COIll....,1 Ih" ,·uhmeler " .... t lead. acl"OY the "" tt~ry 
gruund cable. negative lcod to nell"a(i,·~ balle,y 
tenninal Rnd positi,·., I""d 10 head bolt on cylinder 
It;,~d. B. Sure Ie .. lead. ''"'to ~ood e1"",ri",1 ""nlael 

3. With nartinl[ moto. "" ~'Ke<l. U", '·oil".,(" , "huuld 
",ad . l WIlt or J""". 

4. II the ,·ohmeler re.din~ i. ~J".,.t •• ,ho" .1 ,·,,11. 
d""n and tighten connections 0' .epi.a'"e ""LIe. 
Alway. , .. , 1M ,·oh.,. drop .0.".. 'h" Io .. UCT)· •• I,lc 
1,.,(0 .. m.king tn' of ,h •• ta rting mU'D'. 

POSITIVE l"'rrERY ~"'aJ.! ... ND n ..... ER lil ... Y 
UIIST ... NCE TEST 

"g. "'l._Co""."io". I., N .... ti • • &alt.,., Cobl. 
b.i.lan •• " ,,_(o.oc.76nl 

positive sta.tcr atbl.,.. and starter ",lay. "",ke tM 10110".· 
ing Ie.(: See lillu"" 9·2.~ . 

1. Turn u.., voltmoter .... 1..,10' "",;\.("h 01 the Battery· 
Slar!.>r T ... "" lu 4 VOLTS pooition. 

2 (~n"""l 'h~ positive voltn"'''', (""t l""d to the 
"""iti'·e teml;",,1 of (It;, ",,(wry and the negative 
'''lImeler test lead to the . tarter tcrmin.~l. 

3. Conn..,t a ··jw"I''''·· wi", fro", u.oil ··D1ST:· tenninal 
to Kround. 

4 Cronk the engine .... ith lhe use o( the . tarte. ",lay 
rontrol "witch. Note the ,eading on the ,"oltmeter. 

'" 
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5. With lht! _wtirq; molOr o:n<nkinr ~ ""p...,. the 
"""<lin, on the ,"OIImCtc< llhuuld ""I hi! IT'''I .... duon 
. 3 vol •. If ' M ... lt m"'~ • ..,.din. i ...... Ie •• han ..1 
,·~I' . t"ft Ow volt.al~ to. of.1wl ..,blM and the ",lay 
""""",!ely to I"""", Ih" puillt of hilh "",iovon"". 
II Ih. volt_," I~ .. roadin •• a.~ hi,,,,, • • h.on opc<ifl.d . 
d""" and 'il h"'n """""",i,,,,. Q' ,~Ja"" the ""hl.o,o 
0' lUI",", ",Loy. 

6. Tn IHt the ovo"", robl"" and .. lcnoid ""potnou,]y. 
toel ...,11me .. , .. I<ctor nrileh In 4 VOLTS poo.ilion. 
Tbe ."OII .... ~ • ..,.~j ... .t.. .. I .. not u ......... ~oll. 

i. ,."., IHI mn.-tio ... ~ as loUowo ' 
I. Pwiti ... vol.....,,,,. to.d In ro"W,,,, 1m..".,. te. · 

minAl. Nqtali, ... ...,I\mole, 1<lId to ha,,,,.,. ....",i .... 1 
nl .",,11'0' ",lay. 

h . !'noili .... k-81 lead to baltrry ",...,lna1 of .brler 
",lay. N<"Iati..., teol leftd 10 l lIorltor l"'miMI 01 • tn,,,, ... Loy. 

~. I'oo!ltlv~ t..Il lead 10 .1..,",". """Inal .,r , brier 
,..Iay. N~i3li~ .. t.... lead to olll ''''r ... .....;.".1. 

•• m o .. ol o f lotte ry 

T" "''''''' ... hon .. .,. lrom. """,,po>rtmen •• IInlC>!t."d ... 101.· .... , 
1. ~ nepti..., ( IJf'>Und l cabl. Imm ha""ry ...... 

minAl. ""'n ... """ ... """Iti", alblr. lrom boo,",y .. ,. 
miMI. If II", lerminal clampo tin not r""",,,, eaoily. 
"'" T~nni o,'" Clamp Liller Tool M·276·21. T o ",. 
nlO'·. lertninal with Tool M·276·U. P"'"" upper ex· 
lenaion "" in ... nnd drop lifte, n"'"r ",...,i",,1 clamp 
... I . . ... JlO'!Oibt... lte leuc p""""r~ ...,.j lurn ""'""'" 
In tho: rilhl until clamp .. lill<!d 0< remo>m. 

"l.. I ............. the bo.-.. hold ........ ·n bntckr.. boll ~ nd 

bftCUI. 
3. LiII 1.he bool~'y lrom the comPArtmenl ... ith a carrio. 

• ' 1"31' M<"U ...... 10 eadt terminal puI'. 
In.lollc .. lon of I"ttery 

&In", i,..",lIing baltery. inapt'Ct .ho! !..o("'r), I .... y and 
hold4> ... " Imiekel lor _ible dam"", ca.""'" by acid 
cor ..... lon I."." the bo.llery. M~h ou,. comp.o ......... nl .. 
I"", '" hard ........ o. nhjo-elo "'hieh ...,.,ld <:01_ da.wa~e 10 
the Imt ... ry catoe. Corroded ""rtA ..... Ille Ie""';""] clampo 
and boott"ry lOP "",y be ~Ieoonrd ... ilh ..... "" to ""Ilich oome 
1.......d>oId ammon .. 0 ' IIOdiwn bIeII.bo ....... I boo.ki.n~ .00.. ) 

""" bc:-<:n ~ Scrub ..;th • otll' brit.1e bnuJL Do "'" 
file " • .cn.pe the Imd """tin, "It the ImwI ....... inal 
cI .. mpa. Dry thr- ."",1 parl3 MId ""int with. bI&cII acid­
proof ""int. 

Do ""t PAint bat tery Icnninala or Ctol.ol~ damp". F.~ . 
nmine (011.01.,. to he . u'" .hat i ... ul~lion II arlcquate and 
that the ""b'" oI11lnfl'l IUId bo. .... ry ",...,Inal. are dean. 
I ... .,.,., . .... hI ... 10. broken o. I .... yod OO,,dw:1011 &.fCry 
lennJnlte and lho ina...., of I ........ bie dampo obould be 
cletoned " 'j lb """'papcr or ... in. bnIah. A thin film of 
mine .. 1 ~ ........... _line Mould be aJlPIOid to the ""hie 
clampo and ",,,,r the bolt ._ .1 .... ~ ChoocIr 
. "' ..... oonneo:t;"no . t the .tarter nbo¥ lor ti,h_ 

1. AtlaCh. ""rrier .""1' '" eed! ",""i",,1 01 lht! bat· 
"'ry and pl • .., bo.tlery in itll comport..-I. Make 

". 

""e that the ha.1er)' utrnoion Ale ftnnly un<Ier the 
lip 0 1 the ..... y . 

2. 1 ... ",n thoo h<>ld-dnwn bnoeket over the batlery e.~· 

.Ion and tirhten the hold.."...." boll. 
l. sp...,.,.. the ""bl~ clo.ml'f MIIOtrl ... ith a .. ido blade 

..,.......,rl,.;~e. "uffi<:;'nt1y '" ~II_ ~n ~~oy fit <We' II", 
bool .... ry lerminal . ~'j .. ' inatal1 pnoili"" ."', .... ...,by 
""ble to pooi.i"" terminal 01 bootw..,.. Co"""'" ""Ja­
ti~~ I If"DUnd ) ""b'" 10 boottery terminal W'. Tilhlo!n 
<:OIble ("\amp bolla --....,Iy. 
("AtmON: £:",",,1 """"')' ;",",,1"1;"" u """......,.y 
.0 ".,._ft' tfu_ 10 1M ~ITI"'" "'''~'''. 

TROUIU 5HOOfiNG GUIDI _ IAflllY 

.o ... . y U ... bc ... iv. "',"0",,1 of WeI.r 

I. VnltAJc limiter .. ttinll lou hi,h. 
2. Cracked moe . 

....... ry Will Nol •• mol .. Ch" ••• d 

I . Ilo>'_l~~ t!ft>er.> ..... 
2. H ip, ....... ta.na! in duo..,;n. clm&il . 
3. "nllA~ 0< "" ....... 1 lilnile, atlinlt "'" Inw. 
4. Sbvf"\ ci .... "Ui' in vehioc'" .-IMn, . 
5. Ex.-I"" idling 0< low qH!ed d";~inl .. hll" O"" ..... inK 

6. Ce""raioT ""1tUt.toT cut-(lul point. ,tid:: dMed. 

80llery Will Not Accept Cho.,_ 
I. SuIp/ultMt oollery . 
2. Open ci.cuit """"""" ~II' O. inlernal ddf"CI or 

dan .. ",. 

n .... lING MOTO. AND DRIVI 

'I"ho! f wtinl motor ill • 12·YOIt ... nr.p"."IJ,,1 W'Ot1DIi • 
four pole. lour brush lyl'" Wlil. n... cl"",1t '" W ."""'. 
ill compl~l#d by tne.:lJl5 of • ...,Loy oonl..,1J..:! by the i..,l· 
l ivn ..... it, .... FI~,'" 9·2(; """""" w ,,,,rt,,. mounted on 
an on,i"". 

The .tar ler mntaina • """Itl ..... "",PK"rnenl drl ..... 
m.>ehaniam. ·Iboo drl, ... p inion ' .... r ill ~n ... R#d to the Hr' 
.. heel by \t>~~. M:lion ~'" the toOlOr ill """'Iiud. 

V.~""n the ittnilion ,...;tch kfy » n><>W<i '" the owl 
"""ilion lci7<.-uit ill ~l, • .,.,,,,nl _ .. th""'lb tho 
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.ta,,,,, motor drive coil. and IlIrou([1I rontacts to ground. 
The 8tJ'Qllg ma,""lic field ""I up in thr. driv~ coil ca"""" 
lhe n~>vabJe poJ<" which i , PlITt 01 the I~v~r, to be draw" 
dowm"Am to it. ..." t The l.ver assembly fork .Iides the 
dri,.., g."" pin.", intu enllllirement with u... flyw...,.,l 
Heier to fil:U<cs 9 27 and 9--28. 

~! "'l!D ! Y "' '''GNEl IC 
!NUGIHD D ~ IV f (O il 

STOP (O U "'R liMITS H"'V!l 
(RO""N ' NG CLIP) 

f ig, 9 ·24_\'G.-..' D,iv. !n90go-cl"';6(K.7617) 

When """ted, til<! moVAble pole functions as a normal 
field pok and the ddve ooil llUlCliun" ..... field coil. Abu. 
An "."",. ion of the movable pole lever opens the contact... 
With u", contact.. held open. NJUAI C\,rrent Ilo"", through 
all the field coil. and U", armature ;"gi,'" to ",ta(" , A 

holdinR coil is iuoorvo",led in !he ci"."uil to keep tlr 
.lArter "..,to, dri.., Mlra~ and tlr contact.. opcIl, when, 
d"" to m-eNunninR cond itio"", tIM> fi"l<I coil current "'"-Y 
not he sufficient to maintain conlrol or the n .. "'able pole. 

"n ~'·~.,runn;n, dut<h i. ineorpor ••• d in .he .. a rter 
dri,'~ to "re.-en' the e nc ine fr6m drklnc the ... rter 
a<ma(u, •• >><mbl)·. 

When lhe cir<:uit i . opened ( igniti"" key rclca8<!<l ) . 
the .tarlo'r dri"" sell"'ing I""", And m'''Abl<! pol" it 
t'<'ksoed by 0 ... l~v~' ",tum "pring. And 0", drive pinion 
is dise"p~ from the flywl"-'<'l. 

Ground Cont"olo 

If lhe coil ""',. nol grounded ( by clooocd fT<lUlKI ron· 
tact.. ) durin~ the e n Ro"l«!lrHm1 op<'Tation. the co"ro,,1 
WQuld encounter ronoid.rnb!e ..... itlA""" in Ih" r.eld coil. 
and the Smulture, As a _ult of thio .... i. ta""", the cur­
rent IIow wuuld be ;,ulUfficient to CJ'ell~ a mlI,;nf!tic fi~ld 

.tron~ enou~h to "ull the ohoe into ",,"ition lUld eng..,,, 

.he ota,,,,., Whoon lhe """"nl I~,,-,"~h the coil II"""' 
olin-cUy to ilrmmd. I><> .... ".r. the", ill lilll" _ilI!artc<o a nd 
tM cuTT('nt How ia heavy , 11",,,,1_. th" ground COl,\>lcli 
s!"(' """'-""&\,y to cr""\e,, fie ld .Imnlr .noullh to peri,,",' 
the enp,ement operntion. 

HDlding CDil 

Althouilh lbe 'Iren,th of the d,i"" coil ill """"id~".hly 
rOOucwl by the openin.i of the (roUnd oont8cto "" the 
.tarter ill enRo"gf'rl . the ooil io . till gtrong eMU,., to boJd 
0", .hoe and lev~r ...... mbly in e"llaR""",nt during """" 
01 the cranlring operation. 

To,.-"rd t"" pnd nl the cmnldng period, howe""r. duro 
inR that she>rl peroo .... ·j"'n the " "-lline ill trying to s<art. 
thoo m~doaniUlI load on the s tartin, motor d"".-...- and 
inc"",,,,,s in"'nnit"'''Uy. Thi. load ch.<onge ~ and 
in""",,,,," the current I10w whicll, in tum. alternately 
d"'r~ and ~ the mall""lie poll 01 Ule coil. 
F .... ~ll lime the ""'RJlf'li~ field .treng'" ~. the dri ..... 
nctwning pole shoe and lever a_mhly """,ld tend to du._ 
en""ge and. in 00 doing. rnorn<nbriJy d""" the ground 
conlacls. On the .ub.wqu~nt inc"", .. in """..,,,t fIov,,, lhe 
actuating !!hoc and lever "-m~ly WOIJlol immm;"'tely 
relum 10 full .np,,,,,,,,nl ope"inl the COI'l\>lcli 8p1tt. 
Th" in"'""oltenl reduct;"" in ""'~tic field .tre"lrth 
would cau"" the rolllacl-i; 10 eloalter and ~ rc. 

To prevent arcin, be""'""n the oontact point.. a t the 
MKl of thp ~ .. ~):ing 1'<',;')(1 , ~ ",,,aller holdin, coil i. 
wound ill """,ll~l wilb the dri"" coil and i8 conMct.>d 
pcrm:m <ntly hc-twc<:n Ih" sw,r("r termino.l a nd ~round. 

n,., holding roil n erts ""flicien( mtlJI'Ctic su"I\Vth to 
c"mpe"""tc fo, the momo>nlsry m,,,~netjc ""'-""He in the 
drive roil. Too:ot""r wiU, .he dri¥" roillUld oupplementAl 
10 it, thpr~fo ..... the ""Iding roil holds the """" nnd lewr 
a_m~ly in full eIl.llaRement (And con-.Ut'nlly the ron. 
tact.. """"in clooocd ) until 0", el,.;i"" ill runninR a nd tt.. 
.t.,tf-r ci . cuil i, open. 

,., 
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ST.l.ltflNO SY5llM DIAGNOSIS ANO liSTING 

( • .,"kine Volt",o ro" 

llcl<>n' pooceedj". with tho o.onk illl Vo1t:1p. To.! of 
tho ""'rim, meMor, the ba.ler)'. <>tWe., and _ ..... , I'PlAY 
.n..uJd ..... ..... 'M. s..e ~&'~r)' DiaP'OO'io and T .. 'inl~ 
in th" _Iiun ,,( the ,..."",,1. T!wo Crnnkinr Vulla,e T oo. 
""" .. "" ... 8 <'(\lick O\'ff o.ll cl>o.:l "I 11", .tarlm. II'I<>to, 
')I1 lem and il1.Iw! "",. u. "" iol-.., y, it .. an in.dioiltlorl 
lho.l no ..... .in. 11'QUbl~ ~J<.ie'" in the .t.,.ti n ~ """,,' 'yll~m, 
The tMt mlll' be mad<- with the en g;"" "t ""rmaJ "J>I'" 
atitl.ll ~mP<'''''lu'', .""' ~fIlre 9·29 lOT ",. t ronne<:lion •. 

1, Connecl n "JumPt"" wi", from lIM> m iT " D IS'!','" "" . 
miMI to JTOWld, 

2. Turn Lh" ."IIIM"" ... \00(010 •• wildt of th< Boll",!"), 
i:ll3.te, T ... te, to the 16 VOLTS pooihon. 

3. Connrd In. """II iYe Yohm"le. It1td I" (he .... ";n~ 
_r lenniNol and I""md thP n.ptM, .oItmele' 
""'d to the .... "'n. moIor ~ hol l. 

4. Crank tho ...... 1 .... ,.,.. 1:>!IKOTIds. 
:>. The ,"rtln, mow, lhouId cnonk !he e",ine al • 

"" ...... 1 rale of ope<><! (0pp"'.imalely 230 rpm ) wi lh 
• ""llIMI." ..... dln~ nt 9.5 vol ... <H""""". II U .. .,..."k· 
in, volt.n~ It r"und to boo t .. th>on 9..~ .olio. Ih<-n 
fur ther w. .. m"" "'" madr nt the 5 ...... Iin' molor In 
ok",,,,,;,,,, th<- .".",'" "f trotlbltl. 

6 , It,,""' ... · the "Juml'<'r" wire from tho mil '"018'1".'" 
"'""iMI VI ~,,,,,nd . 

' i • . , .n _( __ .ie., I..- s •• ttI.~ Me .... ' ..... ki'" 
V ....... To"_11>O(.1."1 

Slarting "'01 .... ('a .... I .. g l .. 1 

(Am_ago o.-"w l 

Thr S,."lnr M<>Io< C..nkinl; T""I with ~ "",nkln, 
Iood i. tt...u. LU ""'I~rml ... the """"nl d",.,,,, by the 
.... "In' motor un<lto, _ """",,I =nhn.It I<Jed (I"", ~n. 

'" 

.1 .... ). 11 thr. curTCnl durin, the 1"lk.oo<"', tnt ~ 
1M ..,.,per ... thP alJulinl; ""''''' """"1rI ~ .............t And 
,.,p'iN'd. s,... Ii",..., 9-30 I .... u,st ~. The .... 
.;n~ ....... ~ . t ."" •• • ;", '~"',",,,,'u ,e ... . ho Stanintl: 
M ..... C.nlu nz T_ " hkb f . lkno .. , 

I . Tum 1M Ratter)'-S"' .... THier oonl",1 !mob 10 the 
.'O ... ~- j"I08llion. 

2. So, the ,..,ltmctc. ""I"""", . wltch 10 t.he "16 VOLTS" 
JXl'IiUoo. 

3 , c...nnocl the pooiti ..., vol inV't ... and amme"'r IMdo 
to tho pooit;v~ hAt1t>cy po8t a nd the n~Jative volt 
mele. omd 3IIlffiC1er leado to the nc~a llve bo!.(k,y -,. 
CAUTION : Conn..." ,,,, u ".Ion.uvd'" "",,,,."~r ""''''''' 
th~ b.ul.." 1"", ...... 10 .. ,ill oh","1 cU"tuil ,h~ ""It~.y 

01.01 d(Jl1Ul~ Ih~ mdr • . U~" I.,., '"'trl""~"' .ud <u 
Iltal ./",,,:n in fil""~ 9.JO ICtih b .. ill·,n ..,..;,-........ 
',*'''''C<!. ",Mil makin_ lit .. UJI. IH: ...,..., ID ..........,. 

t'OlI_.~r 1Ia<l. d'"'CII.Y to lite bcoll<'fy 1"",1"",,10 oM 
_ ID 1M itftluy ammd~ I~.I dl".. 

4. ConMrt. "jump ... " wi", / ........ the oon "D1ST.~ IH-­

mi",,1 10 JTOUI><i 
S. Crnnk the ~nlinc for IG """", .... ; ""Ie 1M P..u<:t ..... rl · 

in C on the ,,,Itznote. """I~. 

6. T um the ilfIlition key 10 "'" '"OFF"' roeillon. '!"um 
lhe m nt",l knob "r lhe i.la tle,y·S l:lrI<'r TllIte. c1ox:k. 
"'lee until ..... voltmeter -.ht .Melly the ........ 
wiLl! (h" . .... ,te. molo, "",,,kl,," I~ en.i~. 

7 I«!ad II", Ieo;I 1lIIlffie~' ro, ."" tI .. ~ ""'tor """..,.,t. If 
the trot """",,'n ... sodin~ io hirn..r tho.n 100 am",,..,., 
Ike ''''rim, mo\o.r should be rtmO>"@d r ......... """'iooI 
IU><I "'p'i •. 

Fi • . 9':'0-(_ •• <li .. , f • • S"'''''', ,..,..", C .. ftk""o 
T ... ...j.oc::·a191 
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SlarT lng MOIO, No Load TItU _ Blt neh TItU Only 

The NO WAD bt will indicntc the condil;ion of the 
<!JoTting motor hy comporioon of \eIl1 runm~ter ,,,,dings 
allairul .pecifi....J n<> load OP",,,lioi cou=nt, ~ filUJ'1O 
931 , 

f ig. 9-31_Co""_loo, kI, ~'o'';ng 101 .... , N.-I.ood 
1_ ,--(6 )'""' .... 02) 

1. Turn U,e Batk,y·Stad", T""l control knob 10 the 
"OU" pooition. 

2. Sct the vollIn<>ter .declor .",iteh to the "16 VOLTS" 
~tion. 

3. Connect u,., ammo"'r pooiti"" ]",d to the """ilive 
hottery len-ni""l ""d !he >lIIlIII<Okr ""pli..., lead to 
the .t.<o'''ot tenninal. Conn<.-ct a lead from the bo.ttery 
neiati~ terminal 10 the . tarl<>r ~mund 

4. The Olarl", will run at ",,"load, and the CUnmt\ d",w 
indicatOO on the ammete, should \.00 71} !1ffiper ..... 
m,,,,imum At l~ Vol\3. 

Removol and In""illrli"" 01 St",'in!! Moto. 

I. DilImnt><'C1 the negative ( ,round) cable from the 
battery. 

2. Remov~ th~ starte. ",ble from tho .tar"'r motor ter­
minal, 

3. Unscrew ~ capscn:ws IICCUri,,~ the .ta,wr dri,.., 
end vlate 10 the fiyw ...... l ho""ing. R~move the .ta~. 
and the robber dUit rini. 

4. To i ... tall the s tarle,. puoition ~ ru~r duo< ring 
on the 11),,,,'-1 hou&nl, """ition the slarter a_mbly 
10 the 01"'''''"'1 OOWlinK. and start the "'taining 
~~. 

On a ou with all a1.1("",o,i. , •• n.mi .. ion. the Irooo" 
mi .. ion d l""II, k tub< b.~< ket i. " .ounted u"de. the 
• (a,W, .id. mOUDtin~ bolt. 

5 &11.11 all rdainin, bolto, then torque them to 12·15 
lbo. ft.. tighu-ning the middle bolt first. 

STARTING MOTOR REPAIR 

I n m;on}' CIt """ it will not b.- ....,.....,.ry to rompletely 
disassemble Ihe .bt~r to accomplish repair or ~Ia~­
ment of .,.".Lain "",,". 

&fore diAAsoembHng the .!<orting molor. remove the 
.I.t .. tin~ moto, cu¥~, bo.nd by loooening the cove, boond 
screw . ufficientiy to a!Jow Lhe band to .lide off the ~nd 0/ 
th~ . tarter fm,,", and ""'K".-e tho . lAm, drive ~etual;inl 
lewr cowr. E""mi"" II", bcushe. to mako; ."'" U"'Y lOre 

freo in their holdelll, Revlnre the bruohcs if they "'" 
defective or worn beyond their u.w1ul limit. Choock tho 
tension ul each b"",h spring "'illt a pull ..,.1 ... Sp,,", 
tension should be 48·5(j ounce. _ Fi(UI'e 9 ·32 iJJustmtes 
a da..-mbIed v;" .. of tire .tartinR molo •. 

END PIA T! 

f~AME 

Drsa ... mbly 

1 Loosen the bn.r.oh cover 0000 retainin, ""rew and 
remove Ihe brush CO,'e, bo.nd and tt.., ol.tlItcr drive 
acllL!t.tin& le~r cover. 

2. Remove the IItroug!> bol\.o .• tarter driv~ gear 00"'" 
ing, Rnd tire .t.q,te, dri'-e 3ctuatin& Ie""r return 
opring, 

3, Hemo"" tl>< Vi,'o' vin ",taining the otartoor I"'" 
actUAting I"""r Rnd .... move (1)0; lever. 

4. Diswnn""t the rommutator bro, """ from the b'n,"~ 
holden. U.., a hooked 1001 to lift the "prings, Re""",~ 
lhe h"",h @nd pIAU,. 

5. furno"c the armature. 
6, Herr.we The sprinll cliv ret:Unin, the .larler drive 
~r 10 the end 01 tire armature .haft. and ... move 
the slarwr drive ( <;HC """"",bly . 

i. Remov~ the "1'1"" and lower Ilround bru.h 10 frame 
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UPP H 
GROUND ;,." ,,--" 

COli 
"OMINAL 

lief........ Ro,,,,,,,,,, Iho! Iovo·~t brush. Refer to 6,11'" 

'''. 8. $0""",,,, the hold;". IDiI ~mI'MI from thc IIpper 
..... '00 hruo/> .."",i"...1. fu,(.,.- to II", ... ~:t1 

CI ..... I .. g ond In.pett ion 

Wipo the floold co.". armoLu..,. and .ormAUI.., 8hDll 
with .. ckom. dry cl<>lh. W"",, all O1i>1't pout>! ", ..,1""nL 
~OO dry thc po.rU. 

EN D 'LATES AND AtMATUn 

1. Emmin. 1"" bloehin", in the bruah ~OO pi"". And 
the drh .... """ ....... in.II_ If thoy • .., ......,.J or wum 
u.,...ively. nopIac:r. the _mhly. 

2. Chod:: Iho! brush I>ok\o:, .. for Lrub-.n .pring!! and the 
wlIl. ted Lruah h<>lde .. lor obo.tllO 11"OIIIld. Rt'pIA .... 
All neceIiIIo.ry. 

a. Cheek the bruah .p,,,,. ~,,"ion. II .nouJd be 4&-«1 
~ RPpI.o<:e Lhe Oprinp if Ow ~ion • nol 
w;Urin limit&. 

4. Chod<. the bnOIIt- , .... 9._,. IIcpJao:: the bIwoIw. 
wtvm they.", wnrn to [,{16 in<:h in leni1/>. Follow 
lhe .lel'" l",Led 1In<t~r " Uruah Rcpl~""'''''nt"' in Ihl! 
_lion . 

• ~. T NI thc urn,iIL"'", I .... opo!lI windinp :uod oIwrI w.. 
cuil to ."",1"", ahalt. Folluw ."'1'" I ....... WIder 
" Re""irinC c-..ra""'·· in thio oec:tion. 

6. Jf thc oommllt.<Wr ;. burned or hu A ",.,.h lu.h<:e. 
o. ~ mo,.., thI>n 0.002 inch out of ro\lnd. Ulon il down 
In . lathe 0. with. turnin, 1<><>1. Po!ir.h the U>mmll· 
.. tor ..-ilh 100 II • .000 ......:lpo.P<" w fftDI>Vf! any 
bu"" leil by the tum;", up<lJILion. 
CAUTION: fkI toOl """ rm~ry clul .... R,, __ ONly 

'" 

"""",n ('Om"",/"I.". wrf(l(:<: 10 eke" up MUI~M" 
o • .cori",. Do ""I ,.,..,0"," 010,"" them 3/61 inch rruui· 
mum from I~r diamdrr of I hr ('Omm~lalOI", Repine<: 
1M ~r""'lW'r iJ 1M -...", ..u{ .. "",. "'" badly ICtI<'flJ 
'" if /M oloDIt" lH:nt (W dn~. 

7. Chod: lhoe .... rt.or dn"" I"" ,= _lion on lhoe 
A ...... tu"" wit. 

.IEln COIL A1UMIIT 

1. 1 ... 1JKt the field coil ....,..,bly ..,Id.-, ~ 
and lnaulation. 

2. T .. t tho field .,..a. fur A ohon cirnoit I() tho 0Iarter 
moW I~. Block tho drive rui.l "",110~1 ..-mhly. 
on 1<>1' uf thc . torte •. open with a ~ of wood o. 
two"y ..... Iboo.rd to p,~"~nl ~IOOinr 01 tho field 
ci"",IL C(ItInrCt a tell lamp and bo'U!FY in .., . .... 

""" tuud> nne """ prod 10 thc .... rtin. mota< "' •• 
minal """"". lUod the ott- Il"<Id 10 the oIRrtinf: 
moW ,,,,-. M.h .Ute the 8c:ld coli b...w... .n4 
holdln,c .,..;J terml".1 .... <Iu. of lhe '.0", •. '!be 
teot lAmp ",m Hllh! if .. ""il ;" ohoMed \<) the .tan· 
inS molO, 1""",,_ 

3_ Toot the hDldinr coil 'OIl conlinuity by pIocin. nne 
Itst prod on lhoe hoI"in, coil I<-nnin:ll Ind tho ~lMt 
prod at the dri"" coil lenninal. Lil\hlinr '" !he teal 
lamp will fndi<a\e continuity of tho! ooil. 1/ the at 
Jamv doo. .. ,,<>t ligh L, an "pon d"",i, 10 indicated. 

. .. 101 <:'11 A_~I, _ hono •• J .. "~ 1 ..... 1 ... _ 

1. u-rt!he ."' ...... '.,.me and poW""",w ... """'" tool 
10044 in • rioe; .... ,..,..., thc th_ pole 11(11'"," ..cur· 
In, Iho! field coila 10 !he ltar"" 1""",_ s... firure 
~. 

CAUTION: Ti.hl"" th~ "i"., only .~ffic~ntly lo/wld 
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the tool in the head of the screw while removing. 
Excessive vise tension will distort the starting motor 
frame. 

2. Remove the three pole shoes. 
3. 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. 

4. 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. 

5. Pull the field coil assembly out of the frame. 
6. If necessary to replace the contact assembly, drive 

the contact attaching rivet out of the frame from the 
inside. Disassemble the contacts. 

7. 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. 

8. 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. 

9. 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. 

10. Install the field coil assembly into the frame. The 
drive coil which includes the holding coil winding is 
located at the movable pole opening. 

11. 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. 

12. 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. 

13. 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. 

14. 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. 

15. 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. 

16. Solder the field coil ends to the contact point plate 

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. 

17. 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. A ttach the holding coil ground terminal to the frame 
with the upper grounded brush terminal. 

2. Attach the lower grounded brush terminal to the 
frame. 

3. Apply a film of grease (light grade synthetic silicone) 
to the armature bearing surfaces and the spiral 
teeth. 

4. Slide the drive assembly onto the armature and 
install a new retaining clip. 

5. Install the armature and the movable pole together. 
Make sure that the lever forks engage the ears of 
the drive assembly plate. 

6. Install and lubricate the lever pivot pin. It is 
retained by the cover. 

7. Place the steel washer on the armature shaft drive 
end, and the leather washer on the commutator end. 

8. Pull the brushes out through the access opening 
nearest their assembled location. 

9. Position the brush end plate and through bolts in the 
frame. 

10. Place the brush end plate locating dowel in the 
starter frame. 

11. 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. 

12. Install the brushes in the brush holders. Be sure to 
center the brush springs on the brushes. 

13. Position the drive gear actuating lever cover on the 
starter and install the brush cover band. Tighten the 
band retaining screw. 

14. 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. 

2. Remove the through bolts, starter drive gear hous­
ing, and the starter drive actuating lever return 
spring. 

3. Remove the pivot 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. Re­
move the brush end plate. 

5. Remove the armature. Remove the retaining clip 

211 
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f""" the t>nd 01 tbo 3rTTU1OU", """ft IUOd l'O'DlO'o.., the 
atArt.er dri ..... 

6. Apply. film 01 rn-ruoe ili,ht , ....... yn'ho-lie "Ii_ 
cone . to ,ho: nrma,u", lorarin« ouri...,... and. .pm.! 
""".h. 

7 S1id~ ,1>0 drive u.cmbly onW 1M ~ "",,'U"" "nd 
inltllil • n ..... """inin, dip, 

8. llIIIIaU the a rmaOU", and Ih" "",v.bk: p<>1~ rog"thc • . 
M.ke IU"" ,h .. ,t." Iev-or forb <'''PIP' tho eon of 
the drive a-..Lly plau-_ 

9. I""",U . nd lul>"""'''' the """" pivot pin. It .. "'" 
c.oln«l by the ""'.." . 

10. PIIo<. ... the ._1 _r "" ,he ormo'u.., .0..1. drive 
<!nil. and tho ""',h .. ,,-....he. an ,tv> mmmu .... 'o' ~nd. 

II. Pull tho bru ....... 0", Ihruurh ,he oceca Ol'<'llini 
nNtl'<>!!l 'hei r _mbl..J loaIli<m • . 

12. POliti"" the I>rush Pnd I' I~te and Ihrou~lo 001 ... ill 
tho IMme, 

13. p",,,,, the brush """ plo", I"""lin, d<>wel in lhe 
. ta .. c, I,.,.me. 

H . I'ooition thoo .tartl)r dr;"~ .'1 .... tin.. It,w" ""u"' 
IPrtn~ and tho dri,-" , .... houotnS 10 tho I"""" and 
1neI.1l the throurh bolr.. Ov not lIinc.lo the bru!ilo 
... ". h.et,,·_ n 1M h .... h plote ad the Ir.m~. 

I .~. 1l1li1.011 the t.ru.t- in the bnu" I",kk.-.. B.. .UR- to 
<~nle •• he bru<h .prin,. on 'he 1>",,,,,,,", 

16. l'oeition I .... d.i,.., ,ea. adUIIllnl I""". ,-"we, on I"" 
~lartrr .00 ins!JI1l the bm.h l'OVe' h:lnd. Tighten 
II", ",",,,Ill "''''ining "",,,w. 

17. Check lhe .tart.,. ".,.1<;0<1 ampe.-.~ draw. 

Comm .. ,,,,o' T .. , ninll 

Ch«k ,he comrnUtllior nmoul with .,Illjlbl" '-"'Iuil'fI'l'nL 
II thc ... rl:>a! 01 .he cnmmU""tor it ruurh '" """" than 
0.002 Inch out-of.round. lurn i, do-«n in • 1.0.1-.. or ..-ith 
~ ,,,mini 1001 . 

P"liOib the wmmutll tor with ..00 n • ..000 sar.dJ>i"\per 
to r""",,,~ a ll bu .... left by n", lumift~ Ol"'ratWn. 

Be lure thai no 00,,1'<" parlie"," .... ""'in on .he i1\8ulQ­
liu" t..1"' .... n ,hto ""rmento.. It 1. nOl n_.y •• Wld ..... , 
.b. ", \<. un the .... te. mot., ""mm"t.Io'. 

, ... "" •• 1110< . .... .. ' 

Replace 1M . tar"'. ~ "hen Ll .... )" "'" wmn to 5 / 16 
ind> in knlth. Always i,""-all • ""mil"'''' .... of ...... "".-1. Looocn and ",move t t,., Imu,1o ,-,,>"~' l .... d and LU 

.L'''N dri"" octua'inR I""~r """~,. 
2. R~mnv" .h~ tWO Ih1'OOgb bull.O I,um tho: .tn.t<>r Irs"", . 
. , . RemM'@ tho dr;"" gt<t, housin •. and the &ctu.tin8 

l,,'-~r '~IU'D "pm... 
~ . n "''''''e thO! oLarlH dri"" .......... 'in. 1",· •• (>;"01 ",lain· 

in.. pin and """""' ... I ..... ""~r. 
ti. DUooonMCI the hrnot- lrom thO! bfWlh holcJ.,B. 

Uee , hook"" tool 10 Iil, tho ..,.inp.. Ikmove the 
brual, .. >d plo.k-, H~IIIO>? W ~"""OU"". 

uu~ .. WIU 

6. CUI thO! UP\>N , round hru.oh ..,; ...... Ihe tenninDJ 
block .. obo.." in 6",,,, 9-35. 

7. H"""'v~ ..... UPI""" on<! lower 1If<IUnd bru!ilo terwinlol 
1Crt:~ and '-."n'>v~ wi"",", hrmh. n.,1~, 10 .!I IU'" 
9·,'\1-

S, CUI the tW(l fleld ,,,il brulli> wi ... a. the _lded 
n~k1 wi! juru.1ion •• ........", in ftgu", 9-36. 

9. I.Iend thoo fieLd coil junction .U,h,l)" 1n,,'Jlrd fur wo.k· 
in, d .... na!. 

10. T o InotaU II... r ... Ld ",,] b ......... 1'1.0.,. . .... vioo dip 
on u.. I1Ilinoul:tted PMI 01 Ll .. ...,.,.. brwoh .. i ..... 
S.rllddt.. , .... ""_ Ol.-.p S.kl toil junction with 
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d,., clip ~I\d d"", th. di~ with ~1i~T"!<. Sw figuN' 
9·37. 
Solde' th~ elip ~nd bru_h wir.,. to the field coil 
jundiun, 

12 lrutall IllI' lov.w ground b,,,.h and "'lain "'ith 0".. 
""N'W , 

1~, Tn i""",11 Ih" uppe' ground brush. via"" the bru.;h 
t~rmi",,1 """,w in the Ira"",. Plare t~ unthreaded 
n,,,,, hrush tnmi",,1 ~nd tlw holding ('(Iii ten"i",,1 on 
()yo """,w, '",tIlli Ih, ground oonlad wire ""nli",,1 
10 the "".-.,w and tiRhtf'll """",...Iy . So-., fiKY'"" ~·38. 

14. U .inK '00 or . 000 AAndp'-'p"r. d""" (l", commulJitor, 

15. Apply a film of gr .... .., ( liKhl ,,,,de . ynt .... tk .ili · 
"""" I 10 Ib~ ~rmatu'" """minK OurIM.,. a,1d 10 u.., 
spi",] u""h 

\G, InstalJ the: onno,u"" and tl,~ "o,.,.lli. pule toK~t""r. 
M~.e ' u,"" th~t the Icver forb en~ogc lhe ""'" of tl>., 
dri,'~ a"""mhly pl~te, 

17. Jnoiall and lub,i.,.k the le,'cr pimt pin. It is 
rplAine<! by the "",'e •. 

IS, Plac"" tk .. eel ",a""er "" thp "n"M''''~ ahaf, dri,'c 
end "nd t .... loon"" ",,,OI,er on the oommul<llor end, 

1\/, 1'U1l the brushes out through the ac"" .. UPl'flUl~ 
II",,,,,,,t lhe:ir a .... mhl"..[ l""'lion. 

20. Pmitioll tl ... b'Wlh "lid vlate and through holt. in 
lhe frame. 

ZI Pia"" the b","" ~nd p late """,linQ do"",1 in the 
.tar!N fmm(". 

?l, I' .... ilion the .tarter dri"" actuating leve , ",turn 
.prinR and thP rlrive ~""r I>o",,;ng to the Irame and 
i,,,,t...li 1.1", throu ~h bolt.., Uu nc>' pinch"'" b","" 
leachs b.t"'~n the brush pl:>tc and the frame 

Z~. J",,~,II tM b",ohe, in th~ bru"" hold~,",,- R., '''l'(' to 
""nte' ,he bnlSh spring. "n .)'" b,u"h~., 

21. P""ition the d,ive iear actualin~ lever COY'" on tM 
.tarter and irulall tit<> bnu<h COl.". Moo. Tighten t.he 
band l'<'taining ..,"'W, 
Check the st...,kr no·load amperage draw, '" " 

TROU!lLE SHOOTING G UIDE _ STARTING MOTOR 

Sta" . , Will nol C,on~ II.. Ingin . 

1. Low ooU~ry. 
2, JJelectiv~ ,lart", 1'<"by. 
3. Ddcctive wi", frnm ignition '"" itd\ to ",]ay. 
4, Il<of<'("t.iw ignition s",ikh. 
:;, HiKh ,,,,,istan,,,, in ,tarter or hat,-".y ",hie .. 
6 Ddocth'~ " arter. 

Slar' . r Crank. Ingin e Very Slowly 

t, J",,' oo((~,y , 

Z, HiKh r""i.tan"" in .tartpr or Mt"'ry ""b~ 
3 fN,ff'<"t.ive ",,,\<'r, 
4. 1'i, ht cnKine. 

S'",'e, Spin. !lu' Doe. No' Engage D"~e 

1 Starkr d ri"" or aduatini le"~r mechani. m worn 0. 
hmbn. 

tGNITION SYSTEM 

Th<> ignition "yst~m corn;"'! .. of the distributor """"m. 
bly: ignition mil; "n ignilion "",i.tor wi", a...."nbly; 
_.o«r. rlup and wi.i"g n""""""ry to <x>"rw;M. the <»m . 

ponpn\.<, s..., "'irin, di~gra '" f,gu", 9-39. The pu"","" 
of tho! iWllition .y.tem i. to have availahle. at the proper 
"l"'rk pIUR. MlOUgh "ollajje to cau ... a spark to iwnp 
tho> .p.r. plug gap for i",itiun uf the fuel .• i. mid"", 
in 'he cylinder. Th'O lJagic circuits, the prj,,,,,ry (I"", 
,,,Itale) circuil alld \.I", """""dory ( high vol la~ ) cit'CUit. 
are conl<lin«! in the ignition oyo tel!!, 

'" 
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IGNITION 
TERMINAL 
OF STARTER 
RELAY 

Fig. 9·39-lgnition Wiring Diagram-(60C·7700) 

The primary circuit consists of the battery and gen­
erator, ignition switch, ignition resistor wire, ignition 
coil primary windings, distributor breaker points, con­
denser and associated primary circuit wiring. The pur­
pose of the primary circuit is to build up a strong mag­
netic field in and about the coil secondary windings and 
to cause the field to collapse when required. 

The secondary circuit consists of the coil secondary 
windings, the coil secondary lead, distributor rotor, dis­
tributor cap, spark plug wires and the spark plugs. 

Operation 

When the ignition switch is turned on, current flows 
through the closed ignition switch, to and on through 
the ignition resistor wire assembly and coil primary 
windings, to the distributor breaker points. When the 
distributor breaker points are closed, the current flows 
back to the battery through ground, thereby completing 
the primary ignition circuit and causing the current in 
the coil primary windings to provide a strong magnetic 
field for induction by the many fine turns of the coil 
secondary windings. 

When the distributor breaker points are opened by 
the revolving distributor cam, the primary circuit is 
broken and the magnetic field built up around the coil 
secondary windings is caused to quickly collapse across 
the secondary windings. This sudden collapse of the 
magnetic field induces a high voltage in the secondary 
windings. Therefore, the high voltage (secondary volt­
age) which is necessary to force the spark across the 
spark plug gap, is produced whenever the distributor 
points are opened by the distributor cam. 

During the above cycle of operation, as the distributor 
points begin to open and the primary circuit is abruptly 
broken, the condenser absorbs the primary current which 

214 

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 % crankshaft speed. The 
direction of rotation is clockwise as viewed from the top 
of the distributor. 

Engine speed and load requirements are satisfied by 
the action of the breaker plate which is controlled by a 
vacuum-actuated diaphragm working against the tension 
of two calibrated breaker plate springs. The breaker plate 
is free to rotate on the shaft bushing. The diaphragm 
moves the breaker plate in a counterclockwise direction 
to advance the spark, and the springs move the plate 
in a clockwise direction to retard the spark. The degree 
of spark advance is determined by the strength of the 
vacuum acting on the diaphragm. 

Operation 

Vacuum is transmitted to the distributor diaphragm 
from two interconnected passages in the carburetor. 
See figure 9-40. The opening of one passage is in the 
throat of the venturi and the opening of the other pas­
sage is in the throttle bore just above the closed throttle 
plate. All manifold vacuum from the throttle bore to the 
distributor passes through a spark control valve located 
in the vacuum passage. Under normal road load con­
ditions, the spark valve is held open against the pressure 
of a calibrated spring by a combination of atmospheric 
pressure outside of the spark valve diaphragm and mani­
fold vacuum from within. When accelerating, manifold 
vacuum momentarily drops below a predetermined point 
and the calibrated spring closes the spark valve shutting 
off manifold vacuum to the distributor preventing exces­
sive spark advance. Vacuum from the venturi prevents 
full spark retard. 

As engine speed approaches the throttle setting, 
manifold vacuum increases sufficiently to open the spark 
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Fig. 9-40-Distributor Spark Advance Control-(60C-7701) 

valve and allow a higher vacuum to operate the dis­
tributor. 

At high engine speed, manifold vacuum falls and the 
valve closes. This prevents loss of venturi vacuum due to 
bleed back caused by the lower manifold vacuum. This 
assures full spark advance at high engine speed. 

The spark valve functions in a similar manner to 
provide an intermediate spark retard whenever the load 
on the engine is increased to a degree where normal road 
load spark advance would be too great and the wide-open 
throttle spark retard would reduce the efficiency of the 
engine. 

IGNITION COIL 

The primary terminal posts of the coil are marked 
BAT and DIST. When it is necessary to disconnect pri­
mary ignition wires from the coil terminals for removal 
or service of ignition or engine components, care should 
be exercised in connecting the wires to the correct termi­
nals. If primary ignition wires are incorrectly hooked 
up to the coil, the coil will have reverse polarity which 
results in poor performance and probably a high speed 
miss. 

A resistor, which serves as a radio static suppressor, 
is built into the high voltage coil wire which connects 
the secondary terminal of the coil and the center terminal 
of the distributor cap. 

IGNITION RESISTOR WIRE 

The ignition resistor wire is incorporated into the main 
instrument panel wire assembly. It is connected to a 
small pigtail from the ignition switch by a bullet con­
nector and to the multiple quick disconnect at the left 
side of the dash panel. It can be identified by its pink 
color and connection to the red-green pigtail near the 
ignition switch. See figure 9-39. 

The function of the ignition resistor wire is to protect 
the distributor breaker points during low speed operation 
when the breaker points are closed for longer intervals 
and there is a possibility of excessive current flow burn­
ing the breaker points. The resistor affords further pro­
tection against excessive current build-up when the 
ignition switch is closed and the engine is stopped with 
the breaker points in the closed position. 

The resistor wire is by-passed from the ignition pri­
mary circuit during cranking of the engine to provide 
increased voltage to the coil while the starting motor is 
draining voltage from the battery to crank the engine. 
This by-pass of the resistor wire is through a terminal 
on the starting motor relay which is connected directly 
to the positive terminal of the coil. 

Replacement of Ignition Resistor Wire 

The ignition resistor wire can be tested as specified 
in the "Ignition Resistor Wire Test" portion of this sec­
tion. If found to be defective, it can be replaced by 
using the following procedure: 

1. Cut the brown wire and the red wire with a green 
band from the upper dash panel quick disconnect 
at the left side of the dash panel in the engine com­
partment. Cut the wires as close to the quick discon­
nect as possible. 

2. Install a bullet type terminal on both the brown 
wire and the red wire with the green band, making 
a single terminal of both wires. Using a bullet ter­
minal connector, connect these wires to the replace­
ment resistor wire. 

3. Using one of the accessory drill dimples in the dash 
panel below the quick disconnect, drill a % inch 
hole. Install a grommet into the hole drilled in the 
dash panel. 

4. Thread the unused end of the replacement resistor 
wire through the grommet in the panel and connect 
it to the pigtail at the ignition switch. Make sure 
the wire is routed through the retaining clips. 

5. The length of the defective resistor wire should be 
cut off where it enters the main harness. 
CAUTION: The ignition resistor wire length, 
approximately 60 inches, is determined by the wire 
resistance. Therefore, the wire cannot be spliced, 
or repaired in any manner. The routing of the wire 
is also critical as it can directly affect the resistance. 

SPARK PLUGS 

The purpose of the spark plug is to provide a proper 
gap, in the combustion chamber, across which a spark 
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can be made to jump and ignite the fuel-air mixture 
under all engine speed and load conditions. 

The heat range of a spark plug refers to the heat 
dissipation properties of the plug or the temperature 
limits within which a particular plug operates most 
efficiently, depending upon its ability to dissipate the 
heat of combustion. A spark plug will retain part of 
the heat of combustion to burn away the carbon and oil 
deposits which form on the plug electrodes as a result 
of combustion. If the electrodes do not sustain a suffi­
ciently high temperature, these deposits would accumu­
late to the extent of fouling the plug. If excessive heat is 
retained by the plug rather than dissipated through the 
plug shell and cylinder head to the engine water jacket, 
the insulator tip will become heated to the point of 
glowing and cause pre-ignition, which is premature 
ignition of the mixture by incandescence of the plug 
rather than by the correctly timed spark jumping the gap. 

The swirling action of the gases minimize the forma­
tion of carbon deposits at low speed by cleaning the 
inside of the plugs. The net result is a spark plug which 
resists low speed fouling, will not cause deterioration 
and renders improved service life. 

The spark plug gap must be large enough to provide 
an ample spark for idle and low speed operation but not 
so large as to prevent a spark at high speed and heavy 
load conditions. The spark plug gap specification is 
.032-.036 inch. 

Removal of Spark Plugs 

1. Remove the wire from each spark plug by grasping 
the moulding cap only. Do 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. Blowout spark plug ports with compressed air to 
remove dirt or gravel which may have collected 
around the base of the plug. 

4. Remove the spark plugs and place them in a suitable 
holder in the order they were removed from the 
engine. 

Spark Plug Visual Inspection 

Spark plug testing consists of a careful visual inspec­
tion and a comparison test in a pressure type tester. 

Carefully inspect each plug for the following condi-
tions: 

1. Cracks and chips on the insulator inside and outside. 
2. Blow-by marks on the outside of the insulator. 
3. Excessive electrode erosion. 
4. Blistering and erosion of the insulator tip. 
5. Black carbon or oil deposits on insulator tip. 

A white deposit and blistering on the insulator and 
excessive wear of the electrodes is usually caused by 
a spark plug that is loose in the cylinder head, a cracked 
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or loose insulator, a leaking intake manifold gasket, or 
a lean air-fuel mixture (carburetor adjustment). 

An oily carbon deposit on the inside of the insulator 
would indicate excessive oil in the combustion chamber. 
This could be caused by weak or worn rings. A dry, 
fluffy, black deposit could be caused by a rich air-fuel 
mixture (carburetor fault) or an ignition failure. 

If a spark plug shows signs of operating too hot or is 
accumulating carbon and oil deposits, find the cause 
before replacing the spark plug. 

If the plugs have operated at normal temperatures, the 
condition of the electrodes usually indicates the extent 
and amount of service they have been subjected to. 
If the ground electrode is worn thin or the center elec­
trode is worn down so the gap is difficult or impossible 
to adjust, the spark plug should be replaced. 

Cleaning and Adjusting Spark Plugs 

1. Remove and examine spark plugs. 

2. If the insulator and firing end of a plug is oily, clean 
by brushing with a suitable solvent and an air 
blast. Failure to do this before cleaning with an 
abrasive blast will cause abrasive to pack in the shell 
of the plug and make cleaning difficult. 

3. Clean the plug, preferably in an abrasive blast type 
cleaner. Follow the manufacturer's instructions for 
the use of the equipment. Limit the cleaning time to 
about 3 seconds. Rotate the plug while it is being 
subjected to the abrasive blast. If upon inspection 
the plug is not found to be entirely clean it may be 
placed in the abrasive blast again for not longer than 
3 seconds. Prolonged use of the abrasive blast will 
wear away the insulator. 

4. Be sure to remove all traces of the cleaning abrasive 
with the air blast. 

5. Clean threads of plugs by brushing with a wire brush. 

6. File the end of the center electrode until it is flat. 
File the sparking areas of the ground electrode 
to obtain a flat parallel surface. See figure 9-41. 
Less voltage is required to fire the spark plug and 
the gap can be more accurately adjusted if the elec­
trodes are flat. If the ground electrode is filed too 
thin it may cause pre-ignition. 

7. Adjust the gap .032-.036 inch by bending the 
ground electrode to the center electrode. Do not 
move the center electrode as the insulator tip may 
be damaged. Check the gap with a .032 inch wire 
gauge held parallel to the gap surfaces. A light drag 
should be felt when the wire gauge passes through 
the gap. 

Testing Spark Plugs 

1. Install spark plugs in tester and attach high tension 
lead to the plug. See figure 9-42. 

2. Adjust air pressure to recommended range and test 
to see if plug will fire consistently; if not, replace 
spark plug. 
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WI OHC lIGHt 

3 . With "park plul[ , till in ""'I<!r and air Vr""""", KP­
pliffi. teo! lor comp ...... ion I""k,ge by "Iacinl a I"", 
drop" 01 engino oil on tI", l~rminaJ end 01 p lu g and 
on the insula l£>r where il joins shell. II any leakai~ 
i. pre""n t it will ],.-, indkated by air bubblinR 
throurh U", oil. II test indiC!lte. Ir",k:oK~ ",pl~N' tM 
"I"'rk phlg as it may ".,erheat and cau"" pre-igmli"" . 
J/ test u,mlts a m .. ti.factory. clro.n the _pork plUR 
po=lain bd" .... i".tallin,. 

lnm. lllng Spark PI"g, 

lielore installinJ n new plug or "n< that ha. 000n 

deaned. "IWIlY. 00 om" gap h... ~n oel 10 .pecifica.tions. 
1. Check Ihread. in cylinder hood. II 8hoI.Ild be poIlOililo 

to """t a new plug by hand. II thrmds ""lUi", elMn· 
inll, awly a lew drop" 01 I"'netrnting oil or Ir.e""""", 
on Ihrco.do. Obtain an old p lug of !he oamc .w.. 
i""ll<"'t plug threads to make IIUre they .. ,." in 1l00d 
cuml.ilio" ""d ~ this used plug into t ..... cylinder 
I>c<od ". lar ... it will So. Work plug in and 0,,1 till 
il ",n I-.,. _1...-1 by hond. 

2. Ch<oek I-spered ..... , ""ria"" on both cylinder head 
and .vark plug .hell Seat muol be elMn and Ir"" 
lrom dirt to .""" .... prope, _ling of _ rio pll!i. 
G .. b ..... re not u""" with !he 18 miJlimClcr .park 
ploll. 

3. l""taU .park plug. by hand 10 II\IlU ' Ur<' plup .... 1 
projlCI"ly. 

4 . Tighten ,,"eh pluS Ir~20 lbo. It 

DISTRllurOR CAP AND SPARK PLUG WIUS 

In addition 10 il. function 1>1 dircdinl; the ~ry 
voltage to the .pork plug>. the d istributor cap provide. 
atmospheric ventin ~ \0 the di.tribulor thro"-llh oix equally 
"P'I.,.,.[ breather 1X'rt. in tht' ClIp a"""",bly. whit;h. 
IbrouRh ""ru",1 '· .... Iila l;"n prevent val"" and cond""",· 
tion lormo l;""" inside Ih. di.lribulof , 

Th< tl>rminals inside U,~ di.tributor cap are widely 
"Jl'Iced to I'rev""t !he pos..ibility 01 a """"","ti"," '" """,_ 
over" he ........ n t<>rminal. M ~ revolving rotor conducb 
tJK, voltog~ d .. 'ge to ..... ch ~rminal. 

TIoc SP9r' p lug terminal on each .park plu~ ",i", ha. 
R pTOt..:live neopr~ boot. When tOO wire i. co,,~ 
I" the " ..... pllll. t"" bool pmvidM ~ "n,,~ tilling iruula. 
tor wbich ...,.isl.< """r« p lulr mis/i,inj" by VroteclinK lhe 
plug and lerrninal a",inat .mort circuitl! throogh damp­
........ dirt or groa"",. 

IGNITION SYSTEM TUfiNG 

There are lwo approaches to il!'lition ""'l ing and """'_ 
ice. the p",ventivo mn inl-cnanre dia]plOllio ""Iuirinr the 
IDOre elaho",U! Lype of .-qui""",nt. and !he quick che<:k 
designed fl>t ruH""ti.~ type work w},.,,,, A "~fk com· 
pla int is to be eliminatro. The quick chock. I>r tun. up 
t...t. can 00 Pl'rformed with diagnoois type equipment Or 
a leM oloho ... \<: Iyl'<' uf ",",uipment deoil:ned lor the 
pu~. 

When dia~ ilrnit ion lrooblco it 8hoI.Ild 00 Mllem­
bered thai the ctmdiHon 01 , ..... bAttery. bAt~ry cabIN . 
• !aFter relay, .ta...." mow r. Ir~ne",wr. and ienerator 
reruiator ooulrl Rl'lect the """,,,tion of lbe iptit ion .yolcm. 
Dimwit starlin, ul~n Ktlribul.,.] to faulty ignition ""'n 
nllUly limco be trac<:d W ex""""ive voltag., drop due to a 
d decti", .taT!.>r ",lay", mble. A Kcncrator that u. nol 
char~ini Vrol"'rly will allow a hatU!ry to _in in. low 
Slale 01 cl=rc and ","ull in hat<! 3larlinll. while a Ken· 
"",tor 1"f'~II.tor thaI pennil-s too hilh a rna~i". voJIA,e 
will <><u"" oomill.l of !he breaker poinb!. n... ... I""". any 
inv""'tiption 01 the irnition oy.tcm ohould be,in wiih the 
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.,.."..ioufIy "",ntiot-' i_, ",ith u., roquirod CO'r'@CI.Oono 
beinl: mode .. wi • ...,.,.j ;. dioo;nw.....:!. 

It 10 teeom_nded thaI an teoIla vI !he ~ilinn ~y.l.<!m 
be mode wilh !he aid <>I P1""<iJlon lest .,quipment 01 
... ""table mnnul""rnn.. & "" .. 1 tYPf!O S", ~v.llabLe. but 
unly 1_ ",ill be .-d for 1"'''''''' of m ... tnotion. H"",· 
,","fl". if equipment of • ..olhe. I~ is......-d the prooedu .... 
of the equipmenl ......,urOlt"t~ ohould be lollowed, but 
iK'lilion 'Y''''m <::II.!ibnl;oo . nd adjustment. ohould be 
10 Cumel . porifiaotiorvo. Many 01 the pro<X."du,..,. for the 
...., of the two lelte .. (Motor It!oln.nd nlf'Nl' up 1fOI",, ) 

.m " mila. and lhe .... Iruelio"" will be combined. wm,,,, 
the Idlll ur v~u"'" dltl~ •. lhe instructioN will be 
outlined oepora tely. 

Reprdle.o 01 the type 0 / equj~1 .-d. the 101· 
IowinI tao .. .... 1 bc of littLe val_ ..ru.- tho ""'"" ia 
~rn<111 •• lIb .. ' .... The calibration inoln.letion of tI", 
equlprnonl """,u/actu~ oIwIuld be ""re(II11y loll~ 
before any 1<0110 ,,'" .... de, 

l"n lllOft Ti ml n" h.1 

The diftribulor, il Pl"I)f>erly .djusted, ... l<'IfMtico.lly 
_ideo the ~ _.k adv .. ...., far ""-I porf""""''''''' 
and omnomy .. IlJIY liven ~n.i ... spe<><I 0< &o.d ",hen 
p<Ope.1,y tu.-t to the ""line. 

n.... il(n irion timi", IMt ",ill indiatt<: the Umln, of the 
opo,k In Il'Lalion to No. I pi."", """ilion ",,1, at idl~. 

I",ilion liminl" at o~ abov. idle""" beo! be II.CCU· 
","'Iy "",100 and adjusted by ... movin, tho! diall"ibuto' 
lrom enlm., and teolin. in. diatributor t ... te<. 

I. Dioo;lonneet , ... ,,".m I"", lrom "'" d ietributor dia· 
ph .. .", eM mhiy. 

2. ~ No. I opoorlt pIli, wi ... &nd .... taIl adaptor 
un wult plu • • nd teo:'O...-I =It pluS ",i", on 
.daptor. 

'" 

3. Cunnect ....,."..:Jary (blue ) Icod of Poooer Tirninl 
U.ht to adal>i<>r. Cun""'" """ PTi_ry 1M<! to r-i. 
tiv. lennina! 01 battery, eon"",,1 b!K~k primlory l"",d 
to ""~ntive "'nninal of bo l1ory. s.", ftlUl'(I 9-4:1 . 
lh .~,~ timi", Ii,(ht .. d~.;'''''d to ,,~rule 01\ lZ 
vol" ~I",~ malri.., Qlly wnn~tiotz •. 

• . 11w lirninl pointe< Moo fOIl, lirninK man. ..... ,inI" 
lrom 109 rIooorI """te, IT.D.C. ) to 10' .... ,""' top 
"",II,,, I R.T .D.C. l . 1l>e marb . ... T.n.C. ( lOp dod 
"""to,, ) and 3'. 6 ' . 10 ' , ( btl"", top d.ad <:mll:r ) . 
Tho cmnblu>l' pulloy 1,... • timin, notch. s.,., fttl:\'''' 
~-4 • . C~n t~ dirt from the liming nlt\tu and 
nutel>, 11 IW)a!IIMry. chalk the timin, m:1ru . nd nolm 
to improve Ie.ibilily. 

S. S"tI ~ ... "'" and """ .. '" ~I normal idlr.o"""" ( ttana. 
m;"inn in """ .... 11. U", limin, Ii..,t 10 01 ... ,,_ 
TIOIition 01 cranUhall puJky notch on timin~ matk . 

6. If tI .. ind;caW i..,ltiorl timin, ill not .. i!hin , pec\Ji . 
... 1"' .... no l;"ted 801 the end "I !hill oection . ""rlorm 
."''' 2 lhrou,h . t<p 5 of "I¥nilion T imin, AdJU8I. 
"",nt." 

7. I f _,k timin . .. <"Om!d, ~ """,,,\UtI line II> 

the """,,,urn diaphnp>. 

8 . C"""'lt 1110 diotribulor to ~ if the .dv....,.. 
mechan ....... """",(in,. To do !hio. bold the timin. 
li,hl OIl thaI the limin, mnTh and the notch ca n be 
oem, . nd """"Ierale 11 .. ""I""'· Tbt limin, notch 
ot-Id mo.e alunl and beyOnd the poinu,.. If no 
.dv,"""" ill Pridenl. one of the IoIktwinl ilthe pf<)b. 
"bit> .,. .. : DD v..,...,m .vo;iablo! . t "'" diltribulor, 
lhe v""",,um ad""""" d""""'Cm Im.ki.., or d\toon. 
"""t..d from the h ..... ker pllll.<!. or the brellker pt.o.., 
;, bindin~ in u... bouoin. or un the buoltinr. 
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9 , Ren.",. adapler from .park plu~ Rnrl .... c.mn"'" 
.park plu, wire to .park plug lenni",,]. 

IGNITION TIMING A DJUSTMENT 

1'he n __ -hani",! oondi,ion of "'" d;'tTihuffir ~ ff""tJo ,n,. 
31 .• "k 'imin r : i, is the",fo,.., imporUlnl Ihat ,I>., distributor 
~ in KOO<l """,runi",,1 condition belo", makin" !hill 
adjuotmem. 

}, Perform . tepo 1 thru 5 luM un.wr "IG N ITION 
TI M IN(; TE;,'T," 

2, r-n distriloulo, d,".IIlj) ",,, .. ,w and rotate dutrib­
utor """"in, .., tha, timing lllilrk and oo",ll a,.., in 
a li""""n' a ccord in. to "po><)ifi"",lio,,", ( Heier ((l flg",.., 
9 ·53 ) . Move the rlistribu,or """"inti dock ,.,.;'" '0 
.... \JIrd liming and countc<clockwioc ffi advance 
linUnI , 

:I Tightcn dislributor damp ""rew aller timinK ha." 
!:>eon properly "", 

4. n ..... -ht-c.k ,iminK adju. "",,". with T'ow1>r Timing 
LiRht. 

5, Con""", vaCUum line to dislributor vacuum dio­
ph",,,,,,. 

Di.tributor 1 . ,i,I,,,,<. hot (On Cor) 

Th;' """ ~ made 10 delerminc if c x""",iv" ,..,.iBLn""" 
exis", in the d;'lribulor primary ( Inw voltllge ) circu it. 
~'or purpoocs 01 Ihis "">1, Ih" dia"ibutor p rimary ci".-ui' 
includ ... lh.- "man wire from the coil to the dilslribulor. 
lJw. ,l i, 'rih"tor T,,;mary 'crminaJ """,wand wire. lhoo 
breakor plnle ond distributor h<>""in" and lh.- d;'t.riloutor 
housing and ~ngm.... 

The d;"ributor "",istan"" Ieot is "",d~ with the TAch_ 
DwelJ Uni, of ...., " bto' T"''''r ur Tw", .. U p T .... ,<r. 
1 C.libr9", T~ch -o..'e!l Unit and I"",'. leo, ..,I""tor 

. witch in ,n. CAUBR ATF. pooition. 
2. C onne<t l.est leads "" .bu,,,,, in 6KU", 9-4,\ black 

I~ad to a good "nline ,round and.-cd lead to DIS'!', 
ternImal of coil. 

3. Remove high ",,,,, ion lead lrom coil. 
4. '!'um ignition .witch ON. 
5 Disronncct .ta",,, .witch l""d ( .-cd wi ... with bl"" 

conn<>ctn. ) from 81a~r relay and ronOOCl OTl(! l""d 
0/ an Huxiliary . taliR. rnhl~ 10 ..... ,"" .... itch kr­
min..:>.! , other lead 10 bat""y telUlmal ol.tarte, ",lay, 
M nmenUlrily "bump" enlline a fmction 01 • "''''olu_ 
tion a, K timr until hiKho.I, rParlin~ ;., obtlliJll'd on 
n.,·otl M oter. With breaker voillt. dOlled, voinler 
should b.- in !.ILACK !.lAND a' riRhl end 01 SCIllc, 

6 II pointer is in black band, dist.rilmtor rn.i.lance ia 
.. 'isfactory. fU"djIl51 dwell ...,subtor until pointer 
il again on SET UNJ::S and prooood " 'ith d"'~11 _. 

7. If pointer is out.ide ( to le ft ) of the black band, 
",";" lan"" i.o excessive nnd <'<In be found loy p"""-""<l . 
inK ... lollo",~ .-

a . Mov~ red lead to dill'ributor prim.<lry "'rmi""l. 
II pointer InOVOS to black oond, rt'pl~"" wi", frolll 
coil to dis,nhuto •. 

b. II pointer ia 001 in black band , move red I ..... d to 
diol,ilmto, ooWlinr . II poin ... r mo_ to blad 
loand, examine dilllnbutot primary >tnd Kmund 
wi"", for w.c- oonnect ions, broken .trands and 
"""finK. Che<:k b",ake r JIOint. lor piltinC, bum_ 
in.r;, improper ali K""","I, ~nd oil on ,hi! contac' 
.u rf~""", 

c. II ,hi! vointer d .... not mo..., into Ihe black bMd 
when the .-cd lend ill con,-,Led to II", d;'lr;butor 
hoI"ing , ",mow. tho distributor and cloo" lhe 
Sr"', wl>.,re it contacto ...., cylinder block , of ~II 
p.:>in'. dirt. nil and g,..",.. , Clean co".,.poruIinK 
u" .. o f cylin"", bloc.k, ",install the distributor 
and """"" distributor """istan.,.,. 

Di.l,ibu,o< Poinl Dw. 1I T •• t (0" Cad 

It is irn pmtanl ll1at ti,e break~r rontact boo "dj...,tOO 10 
tho> 'r-i~"'" point o[X'ninl; ( , ap ) and u..., u.., d"",11 
anile f~IJo wi,hin the ~pecifiOO "mil" to A ... " ..... "",xirnum 
<'Oi! efficiency. 

The T~ch_ [)w~tt Unit m ... ' ~ protledy co.IibrnM and 
dist,ibutor ""'''''''''.,'' tesl "",do. befo .... mak in ~ Ihe d .... 11 
~, 

1. W ith Ibt> tesl )""d. co~ "" obown in ti",,,, 
9-45, black I~ ... d to a good engine ground >tnd ~ 
wad to DIST. 1.e""'II;",,1 of ."il. 'Illn .. lector .witch 
to the 6 LORR """,ilion . 

2. Starl enlin. ~nd 01"''''1<'. al id!., rpm. Noll' "",ding 
on Dw.,H M eter. TI,i. i. Ih" Dwell AIlI I" and.oouJd 
he from 35' - 3!! ' 

owu~ VA KIATION 

An n<'l."8&ive variation in d..-dl ... ...., "".ine .~ is 
inc.-e.uffl witt U5U"lly indi.,.", • wom du(ribulOr w it, 
bu.h;nl, bl'ffike. plato., or hi llh ....... i&talK:e in e ithe, u.., 

'" 
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primo.)' or -=ulary dm,il3. Hu ..... vc., hiP. _1tL$n«l 
in the circuit. lind lie COl""" can ho lound with ,impl. 
elect";"" ~ ... I<> be iUu.""W J..I~' in thill """tIon. 

I . C.ht .... te T ..... ·o-n unit and ..... k~ diot, ibtl""" ~ ."lana! .nd dwell Idb.. 
2. Note ~11 ......tin, .1 idLo" ...... 1)' u.cr- O",in<> 

,pow! '" 2,000 rpm. 
3. Note eM" le in d.,.11 "" rpm t. ;"""",oed. If dwdl 

d'''''R''" mtll'i! than 3" make the IOWndary an<! prl. 
",."y cir<:U.i1 ... ioLonce ""III .. hich folio ... II IooriIIo 
LNIlc:..Ie .... tid_ry cin:uit alfIIIirionA, _. di5. 
Ilibu_ .orod *1 10, mechanical " 'O!&r in .... U .. ble 
dil'rib"uor 1M1e •. 

H<o .. dory R •• I.,a" •• lind ~ola.lty T. " 
(Mliliell"IM'. Cur.e "1 01 Spa.k ~I"I ) 

Thio ..... ;. ""'~ 10 de"'nn;"" II u ..... "" -'llAno. 
io pn'tIftIt in !he .......... ry (hi", volta",) rin:uit. ".., 
Coli T ... Unit 00" , ,,,ilion Test Unit .. _ to maw the 
~, 

1. o;""""JI{.'(:\ 1IfIII •• piu, wi", .. 

2. l ... tall ariloplol'l on _Tk pl .. p and .....,.,"""'. II'II.k 
pi". wi_. 

a. Turn .. 1ed.ur _itch of Coil Teat Unit 10 SECOND· 
AltY RESISTANCE (s-.ndary I>I6co.ncy OT Mil_ 
Iillmpoe ... ) puoition. 1.<:ro tho puinle' on ..... te. and 
OOnne<:! tho: rtd I~Jl,l l(I ~ .WI! enlinr ,round. 

~. 7..ero Iachun","'r. rum Job<, .. i...,I<>. I<> the 6 LOal:: 
pooilion- Tum ",1",,10. ,wild! I<> the 5.000 rpm 
ll""iriM. 

5. ConnP<:t TfOd,· 1)we1l Unit~, Wack bd 1<> .. I!Md 
e11,ino ,rvund ond nod I~ I<> il"ition wil DIST. 
tr.rminoL s..., n, ure 946 

Il. Start cnJin<;o ~"d tum hot ""81ne Idl<. adjUltmM11 

..... . ...... 1 ..... I .......... r ... -(tOe-17Q" 

"" ... '" clocl<wio<o Wllil T~chometer iAdicat... 1.(0) 
'PIll 0,000 10. th~ Tu",,·Up '1' .. ",,1. 

7. With red load of Coll 1'''''1 Unit Mnne<'led to ~ 
iuud e,..uw, IVOUnd. Wucb number I ,,*,11: ptul 
adapto' "'ith bLadt ""'" and _tv<! "",dina un 
"",Ier. If poinLu hi ....... de ....... Ie. to 11M, Ielt . Llw 
prl" ... ~ ,..1_ ue ... nnOd"! Ie the •• 11 ImprOPHly 
(r<>'" ... d). 

a R~pee.t , .. t on ...,,,,,,,l,,lnw " JNl.II: plup, 
9. Tum hoI . nwi"" idle "djUJtmenl""",w ~",Tdncl<· 

..... \ffitil 0Jr~ ~nli ... '1>m ilL obtILincd. Momen· 
taril,. open throttle "I.ht\y and Ih<"n .11" ... throttle 
10 cJ<.&. R.-dwdt trill;"" idle rpm .. nd """"jwI' If 
~r,.. 

1fI. Stop enr;"". ",rnov~ ~daplo ... , """,nnf'<:t <pork pi", 
",im. I<> .poo rk plUR termiMllI. 

TlST (ON(IUIION!I 

If the 1'Nd.i.np are . n ~r than _I. but evm, 
OQmpletet,. .... , ooil , 0011 hl,h Ieno;'m bd and the ilni. 
lion primory ci...,uil lor u ...... i"" _ ;"1II11Oe. 

Rcadlnp. that ~..., 10"",. lhon oon .... 1 fur""" or two 
plUI' oot,., ........ Uy incl;""te """'" rontl<:'ctinno or ror,.,. 
.ion in \he diatribul<>r ClIp ....,uta. U ....... " 1'Mdinp at 
the plu~ oon ,,100 "" .......... by M.,.,..n" tpark pi". wi_. 

Primary ( I«uil R •• i.lon •• T •• I (Including 
R .. i.IDr W i •• ) 

Thi8 !.ell ilL made to <Wi.<!,mino il ",,~l"e """'tance 
aista in It.. i",ilion primAry cireuil f""" ..... bailer)' 
It> ..... ooil. ~;, ... ...nltA~ drop (1,_) In the primary 
ciTCU11 will red""" the lIO!O.If>dary ",,!ta., of the <'011 a nd 
may cauM! .... m .WI"" or an """"" milo un ",",1"",lion 
or """v~ ptlll, A ", liabl~ vnh_tet io ~r,. to moie 
th .. leSt. 
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L TIlm ""Itmpl .. r ... 1""lm <witch 01 u... Vol ... Amp""" 
T~.st ... to the 8 VOLT'S """ilion. 

2. Connect re., leads M shown in figure 9-47. Con · 
nee' red voltmeter 1M.<! to l'oI!ilive termin~1 of oot­
!cry and black mltmc!c. lead to oottery terminal uf 
roil. 

:}. (',on""", A "jllmper" wire lrom nTST. terminal 01 
coil to ilround. 

4. Tum il[nition .witch on . Vohmeter should ",ad n ... 
m"'~ ,han 1.0 ""1,, ,,' I.." th.n 5.5 ,·olt •. 

5. "urn i!l"ni(ion .witch ofT and on •• "e,al ti",,," , H 
!'Cadinl[ is not the MID< .ach time .witch ill turned 
on, ",pbC<' ilt'lition "",itch. 

6, T.,.t all ",·ires in ~ireuit fur liib("""", MOY1" wire. 
and watch 10. any chanKe in motc. ",adinl. If any 
chan~~ in u.., "",-din~ occurs while movin~ a wi,,,. 
look 10. n 1",- rom""Olion nt R wi", end. 0. a frayed 
or partially broken wi..." 

To ill&u,,-- nn aC<;\lrntc Ieol, the ""ti", il(11ition ciI'CUit 
mu,t be "tabili,,ed by opern,ing the engine until i t 
",acru,. normal <>pe ...... ting tem""",lur •. 

nSI CONClU SIONS 

II lhe .""d ing ex""'-'<lB tM 8pe<:ifie<i voltage, e~"",,"i'.., 
..,.i1ita""" ill indicate<!. To <leu-rmi .... the point of hi~h 
!'Mila",,,,",,, conntrl II.., ¥oltme"" leads on N.ch end 01 
,""eh ",ire and ron"""tion in tum, 'I'M ig~ ition "",il",,, 
wi", ~"""rubly .hould r""d 5.5 to 6.5 vol lll whil~ U .. 
reading ncross ony on<' ronncction should be zero. The 
,,,,,d;~g ~~..-... Any OTlt' wi,. should"" proportional to its 
ien,th, and alJowaLI. V1)1l>t~e urop for lb. e"tir~ primary 
circuil, of .5 "olb , not indudinlr th< ,esisto, wi...,. 

Ig";lio" Coli Teo," 

The o~,alion 01 the ignition roil, described earlier In 
thi> man ..... l , involY ... the tramlormation 01 ba'tery volt­
~ge ( 12 vol", ) to ~ .uffiri<onl high "oll.<\g" to jllml' the 
mto, (!ill' in In., diMrib\lto' ~nd the s!'fIrk plug gap whil e 
IInd~r romp""",ion Tho> moot c.ommon roil f.i1u"," ..... 

"" 101loW!!: 

L High ...,.i,I.<\""" due (0 oo,rooiun a( colU"",(ions or 
hmk~n wi"", 

2, Short drcuill! or breakclowlUl 01 insulation between 
lhe turTI.II 01 tl><> mil windings, 

:}, BlW\kdOWll uf i,,,mlation between the windinRl! and 
lhe roro or ca..,. 

l'he proceduro f., '~"lng a .oil "'HI vael' d.~ndi"l 
.. ""n which t .. ,,,, i. ""ing .. "..d, tile Di~lll ... i> (Motor) 
Te."e. 0. the Tu"<-l!p T"'(~r, The \l>e 01 tb. Mo.or 
Toster will be ou,lined ft"'t ,,'-;t h t!u, Tune-Up T"".r 
p . ... ed .... to follow. 

TlS1tNG COil WITN MOIOI nnn 

To ass"", aC<;\lmW tests 01 the irnition coil it "' im· 
IX>rtanl that the roil tcote. be pro""rly calibmtwl. 

To pmpo>rTy ",.1 a coil with the Motor Teste., th"'" 
diff~ren' op".alioJuo mn"( bc i'<',lormed Tbey are "" 
10Uow", 

1. Coil ht-at. 

2 s..ronda'Y rontinuity. 

3. Coil capacity. 

COIL HE"T (ON 01 Off TNE C"I) 

& Iore Ieoting any ooil it mud fir8t be brought to nor­
mill o"",,,,ling tempcroru",. If the coil", on" ....,hie!.. that 
hn. Ix:cn O"",,,,linK a sufficient period of lime 10 b,in ~ 

U"" roil to normol op<."ling I<ml""atu..." it ... iII not be 

""""'"""'Y to pmvidl> .dditi",,,,1 bAAl. If, how~r. the coil 
i. nol up to ""nnal op",~tinR I<ml"'",tu.." it will be 
~'Y to heal th< roil 

1. DisooJtll<'CI prinl8.ry iltnilion ... ire al dioltibulor and 
",">ove hiSh ten.io~ le.d from roil towe" 

2. Insert adapter lead in coil low", and ronnrc\ Uoil 
T .. ler I",,-d" a, 8hown in figure 9-tij, 

3 Tum malil<r .witch on. 

4, Turn seleeto. switch of Coil T"'1<'r 10 COIL HE AT 
position . 

~. H"", ooil 6 m;nut .. only. 

CAUTlON: D~ ""r 'o~ch IMd. ",hile Mali", a ooil. 
T a aooid .had turn ""ll'<:lor . wirch to SF-CON 1M /I Y 

'" 
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/:.f 'nC[l;'NCY ( MII/iam",,"' ) fl<>&Uwn ""'ore ai­
le,"j)I;n~ Iv remu." I~. I eli"". 

HCQN DU' COHTlNUITY (K COHD U ' IUIU ANCIi) TUT 
(ON 011 Off THI CAl ) 

Th" leG. is p.rlurml!d to tNo, the roil eocondary .. incl· 
in~ fur """"",," ()T Mat. ~"'tan<:e and 10 In/lde wilh a" 
<>hmmol~r .. hieh lI))IIrt "r Ih" Cuil T"", Unit. 

C:AI.JRRAT'lON Ot ' 

unil. ""lIbra~ u.., til""""", . ... klllows : 

I. 'fum <est ",,1«Ior , .. itd> 10 !;F.£'ONDARY EFn· 
CIENCY ( M,lIillml'l ) i>OOition. AdjUiI u.., poinl#"10 
ZERO at left ~r.d of """I~ ... ilh .em 00.....,/0., s... 
flrure 9 _49. 

2. C' __ rfll p.im<>ry ..... d W .......... nd IHd cli~ 

IOteIhrr "" oho)Io"tl loy duh.d linN, 

3. Tum , .... t ... Iector . " i tch 10 DWF. I.I,oH M .,.,.ilOO 
and adjust d._II ohm ... ~"Iol<" until pointer ("n. 
M SET LI NE At Tilhl end <>I ..",Ie, 

• . Dloironn<ct the leo;W.. Any r8iatancr up 10 lOO.<XXl 
on..... mo.y ...... be ~ by ~l the re­
... "''''''' between ..,.t primary .1Id hi..., ;rowJd Ie<od. 

iiCOND .... ' CONTINUIT' TlST 

C~;I must be 01 n~.",.l _ ' . Ii ... te"'pe .. t .... bef~ .~ 

mokh'r Ihi. t .. l . 

'" 

2. D iKon.MCt di.tributor primary win) /1'\lIIl DIS'T. 
lermiNlI of coi l and ",,,,,,ve high IeMion ]""d from 
coli lo.>w~r lIOCltet. 

3. 1.,..,<1 IMiapk, IH<! in roil Wooer a nd amnoct Coil 
T_ ""' ................ hy ... Iid w-,I in 11."...., 9-49. 
m! ( primacy ] hod \(I Dlfn". t.>rminal ", coil and 
blue ( ,<VUIKl ) J.,~d Ito AdApter I ... d in coil Ito",,,,. 

4. Th" mele, obould ..... d I ... 'Mn 10.000 Dhll,. ' ..... i. l · 

nooe. If 1m, "'8d in, i ........ Ie, than 10.000 on ..... 
cuil .. <lIl1f'di"e and mUI' "" ",p\;oood. 

con C,o,'IIoClfl TUl 

Thi. t .. 1 ~ made to ti<-~mine th<- condition ", the 
windtn,. of the roil. AI",. <'(>mpletinJ Ih • ...,il S<!oond. 
ary Conlinulty ( ...... "'toll¢l! ) T""I And the coil C~po.cily 

( in ... IMli",, ) T""t. the n-aullll will lndiolle ",heu..". the 
coil ill ... tWaC1.o<y for uee In lhe v..tolde. 

COIL CIIo'IIo(llY TU T , . ocun,lU (0+1 CIIoJ I 

1. ReI,,,,,,,, ~rim.ory wi ... fron, DIS'f. II>rml ..... 1 of ilni. 
I;"'n coil. 

2. Ro-move IUrh lenaW<t IoMrl from coil tow .... IIOCbI . 

3. CunIW'd f'l"imacy ~ 1m! ~nd bIaet. ) U) BAT . 
terml",,1 and Dll'l'l·. terminal "f ",il .. ......... in 
1\",,,, !H"). I( i. no< "-'" ,. ~"e poluily 
... M" "'''''Odin, 1 .. 1 Iu d. ' 0 0011. 

4. Turn vulu ... oeloctur Iwitch Lo 12 VOI.TS poKil ion. 

(). TUm ~ ianition .... Itch on. 

6 Tum .... te . .... il.d:o uI M"",," Trst<.-l" on. 
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I. Turn ,do<;",," "",itch to COIL SET position, Set 
R~RD"'t'" ( left hand control ) until met", pointer 
i"di=u,. 7 un <"Oil "", oo."d, 

8. Turn scl""tor !<Witch to COIL TEST pooition and 
<>1:&,..., ... """u,, ,,,,,ding. Mpu" ""intpr oh<Iuld indi _ 
",,(e H """'d.y r ... din~ within !.he GOOD (blue ) 
roil nand. An unsteady "",dinl 01 3 dj"isio"" within 
the lI<'Od roil blind or a ..... d ing o",",id~ ( 10 the left) 
of the 1000 coil band indicates a dt"l .. div~ u>a. If 
coil \cot.. fir(" un""tislactory on ,·chicle. it t>hould be 
,emo"wi ~nd """",...-1. 

COil CA~ACITY TEIT ~ ROCEOURE (Off CAR) 

L Cunnect pr'mary lel<ols uf Cuil T ... ,er ( .....:I .nd black ) 
to primary (DIST and BAT. ) lenni""l. of roil, 

2. Connecl bl,,~ I grolmd l l .... d of Coil Teot Unit to 
OOdy uf roil. 

f ig. 9·51 _ I.ni'; ... Coil and §o,ondo •• 
In,.la,i. n T_to---1loOC-7701) 

3. }'olluw (""t p.-uce<.l"", liS d.,,,,,,ibwl in p~ing step. 
6. 7 and 8. outlinro under "Coil Capacity T ..... t 
(On Car )." 

IGNITION COil ANO UC ONO"U INSUlA.lION usn 
I TUNE_U~ TEiTER) 

Thi8 "' " comhiTlll<l _t ,hat;" made with the Tunc· 
Up T""tcr and lak ... the pi""" of t1-.., roil and secondary 
inoulntion t""eo made with the Motor Te.tcr. By follow­
ing (I", p!"OCP<lu .... ", .... fully. IhP mncl<!n.,,,. coil, dislribu· 
tor cap ",,<I >llIlrk plug. wi ..... can "" Ic<!I.00 for I""hge 
f ""Iective insulation ) . 

Both !.he I~ni(iun T ... , and TQch-DweH Unit. of lho(, 
Tu",, ·Up T""I« mWlt "" u.&ed to lll.al<e this test. Th . 

i, nition roil mu .. be at nor o,al 0lK'r .. in~ tC"'lK't.IUN: 
("'or", 10 touch) ~Iore makiol the ''''' .. 

1. Chr;ock bre9 ker point "l""'c;ng a nd ~dju,,' if .-ry. 

2 , Zero the mele.-s on both ,two I~nition T""t ond Toch_ 
Dw~ll units, Set, '"Mowr "[ ..... ",r and Tune-Up T""ler 
T~ch-Dwell Unit Cali!>",lion." 

3. Conned I""d. of Tach-IN.·ell unit "" ohown in fiR ' 
urc 9 ·[,1. ('..onlK!<;t ~lI!.ck Ie"'! w a iood en.~ 
gr<>Wld. rcd lead to the ignition coil DIS'T. lennin"l. 

4. Connect the leads of tht- Irnition T.,.t unit a . 
shown in /lillie 9 ·51. Connect black Iood to igni­
tion ...-.il DIST. lerminal. r<"<i lead to iJIlition coil 
RAT . lerminal. 

5. Stan enli"" Rnd • .-Ij",,( e ngi .... spe.t.od to 1.000 rpm 
by tuminl[ bol ~nRi,," ;dl~ "",.".,., clock",i,.,. 

6. With U", ""lector .witch of the IRni t ion T""t unil 
in U", IGN, TEST pooojuon, adjlL" the Ignition 
Calibrator lOU lhat t .... pointer ........ d . on the SET 
LINE fur 6 cylinder. 

7. With . hockp"",,1 plie .. ",,,..,...e No. 1 .polrk VlUi 
wire from ,pllTk plUIl and hold 110 that it i. impoo­
. ible lor a """rk to jump to any ""n 01 the vehicle. 
II coil, ""ndenser, rotor, cap and $"" rk plug wi", 
3rc Kood. pointer will mO',,, lrom RED BAND up 
into BLUE B AND. 

~. R""",nnPct No, 1 "I"'r); pl ,, ~ wi,.., to "roark plug and 
,"""",,' _tel' 7 on each 01 , .... ",,,,,,ining spark plUIl 
wi"", after each test. 

9. Rodu,," M1~inr- .po>Nl 10 """""mended idlp '1'm hy 
tuminK the h<>t ""Ri"" idl~ !!CreW counte.dockwi ... 
Momentarily o!><,n Ihrottle . li, hUy .nd then allow 
thmlU~ to close, Red,,,,,k en llm. idl~ rpm """ ..,. 
adjus( ;C .-ry. 

10. Remove all test I~ ... ds. 

TEST CONClUSIOfoIS 

II. w .... n the "Il"rk plUi " 'i"", are """""cd \ onc at 
a lime ). I .... pointer remain:. in the red bond lor all spark 
ph,If", lho, roil . ronden.., • • ,,. rotor .. delective and ohould 
be tcomd with t),., M oto. 1' .. t<>, II. pr""iously outlined 
in !hi.o "",n,..1. II • M otor T .... te. ;" not ..... ailable the 
offending COInl"Kl"nt mn "" foun<! hy "U~ ilution of " 
f1<'W unit 10<" 1"'- ~u.peclcd. 

If .he pointer "lay3 in tbe red bond when the wire 
i . ",mo"ed from one 0' t...-o plul/ll but moves up inlu 
the bl"" bond fot the remainder 01 the cylinders. Q 

"",ck...-/ di.<trihuu>, ""I' or leaking spark plul wi", on 
lho, low ....."dinll cylinde,.. 18 the rau" , To isolate tIw: 
offending unit, pull the spark pin g wire lrum the d.UI. 
trihutoT rnp """k et ~. """" '" a bod ( t«i bond ) read · 
inR i. ""t.inM . II, with "I"' rk plug wire ... OlOvM lrom 
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tho> ""I', the pointer mn_ j,,1<> tho> hlue boond, the 
spark 1>1~1 wir~ i. do>/""Ii'e IUld ."auld he ",,,1.0""". 
II tho poin~r ... mai,.. in tho ...... bend the di. trlbutor 
"''' .. ,,",eked or ku • hish volts. lI~ leak. 

Er ...... i. Ibt "'., be intrnd......! I>r the follo .. -;o(: 

I . Coil ""I al opc ... linr .... ml"'''''u .... 

2. Impmj>f'<" ~"rl .... er:-d_ 

3. 11!lP""I'O' I~nillnn T""t Set Line. 

.. BlNte. pWnL .. tti ... not within .~ 1imi~ 

CO"". ...... f •• 10 

"", mnden ... pre>'enla ex"""";",, .rciJl~ HI too hrMker 
pointll and thu. Ilido in tho "'!lid coJl.opse 01 u... roil 
""',.-.elk &rid. In <>td(o. 10 ."""",pliol! thi .. the ~r ... " 
", ... 1 ho ... thJw, importlml choo ... cI~ri.tiuo: 

I . Minimum .. rieo ... "''-. 

2. Specified "",,,,diy, 

3. Marimum i ...... lAtlon brWOOwn _i!lan"", 

The IGlJo....., INU will dew,rmirIo! ,be ...... ilion of tIw 
_d_" 
UlU'U.llON or CONOf"'Sll TUT U (/1110'01 tlSTU I 

1. C"""""I t ... conde....,. tcotlo, wi", dipo tog<!thtr, 

2. Tum rua. ..... ow;u:h on. 

3. "um."..,tchoC~rTHTe, Unit 10 MICROHM 
"""ilion and ., ....... ohurt ""rio<:! of lime for """". 
10 wacm up. 

4. 't'um I'Cru\e.\<J, Imnh unlil meier ..... d. on SF.T 
UNF.. 

~. t-,,,, nritd> in MICROHM """Ilion and p1'OOI!o!d 
wilt! <lOrIo&""", u.t. 

MI<;IOMM (SUIU UI/STANCI) TUT 

""lor. , ... IiD, ,''' .ODd.n~r, dlo<on"",,"ho pri",or, dl •. 
Iribll.or ,,-ire .1 the ... i1 and bloo: •• poon tho br .. k .. 
.. I~ .. .. -itll 0 pi_ '" 6bn .... .., be(""e<!n IIW- rubbld, 
........... ~ ..... 0.. .... I,,",," Abe. Ioet .. ·.., ...... "'reoh. 
pOldl$. 

I . A/"'r ",libnlllni .... C:ond~._r T~'ler, l .... ¥e Iwltd, 
III MICROHM JIO"i.ion lind ""1Ine<:1 h,.ler IHld, 10 
dio"ibulor "' ehown in ft,..", ~~2. (One ... 1", 
~ to primary t=nlnoI of diArributor and th$ 
other wino to d",.ributnr hwo8l,..). 

2. M_ poinu.r eIwuld .... d In llLUE BAR "",.W 
MI CROHM M riCh. end ul """I~. 

3. II readint ill nol in ULUE 8AR. mtWe rround 1('11 
INd of CondenH. T .. Ie. from the diolribulo. hoo6-
u.. to \he body of \he ~., II mew. tMdin. 
--...... ~ "",Mk,_r .. mt p .. "" .... y ~. 

n. 

4. M",,~ ." ... 10",.,,, ~piruoir lead ..oo..L It I deft.e. 
li"n'" u... '-<lie ill ~od, thoo lMd ill not Pf'OS>­
ert, oon".,.,u,d wilhin u... ~r Rnd w,..J.,ru,o. 
mu.t be .... pIsM. 

Mlc.or .... "o ("" ... CITTI TIST 

I . Tum ("~ T_ unit ""';tm to MICRO­
i'AHAD pooilion. 

2. Tho! capacit, of Ihe wndr""". in m;"rofaro.ds .. ill 
be Indl""l<!<I on tho! <'f'nlt!r band of "",Ie., Conde ...... 



GENERATING SYSTEM, STARTER, AND IGNITION SYSTEM 9·35 

rnpacity mWlt he v.ilhin limits of .21 to .25 micro 
f~,ads, 

M[GOIIM IINSULATlON) un 

1. Tum Conde"""r T~"ter unit "",itch to MJ<:GUHM 
r-ition. 

2. The poin ter Mol~d be in the IJLU J<: BAH marked 
MEGOHM (at left of """Ie ) . 

~. If pointl>r i.o. .... "t of BLUE iJAB to the rilht. it i. 

an indication tho ! the CO"d~llOOr insula!i"" ill pow 
WId """de"""r muot be replaced. 
Conde"""r insulation is llood if pointer ;" to the 
Id t 01 RLUE BAIt. 

DISTRIB UTOR REMOVAL AND INSTALLATION 

1, Dn.wnnect the primary wi,.., at the coil. Oi&con"""t 
the d;'tributor "acuum line nt the di.tributor. Ho 
"""'0 the di.tributor cap. 

2 Scril-.- a "",- ,k un the distributor body. indicating the 
pooition of the TOtor. and IICribe anolh<-r mark on the 

body and enlline block, indicating tke """ibon of the 
body in the hlock. 'T'heao; marlu! can be woed "" ruid".. 
wken installing the d istributor in a cor"",Uy timed 

enllJD<· 

3. R~mo,~ tke """",', lockw3..'lh<>r and cbmp and pu ll U.., 
cli.tributo.r out of the block (J\~r~r to fi ~u", 9·.';.1 )_ 
Il~ nut rot.te the ennlt!lhaft ,,·hi l, Ihe di.trib"tor 
i. ",mo,'''''' or it ... ill be ne", .. ary to til"e the ent ine. 

Inolallat ion 

1. If the cranbhafl has oot ~n rolHLe<i while Ike dis_ 
tributor WaJj removed, pooition tN. ";"t ,ibuto' in t .... 
block with u.., roto. ali,,,,,,, with the ma.k p""'i_ 
"".Iy "",ibed on the di,lributor body, lind the ma.k>. 
on the body ,o"d , nKine block in ~ I ignmen t.. [""tIlll 
~ distributor "'t~ini"g &Cre'\'O, 

J/ i, nition timing is ""'I~ired, rotate the c,"nbhaft 
until No.1 Vision is "" 'r.n.c. alter ~ comp • ....ron 
~Iroke. Pooiti-on the d ist.ibuto. in Ih<- block with the 
rotor 0' th~ No. 1 firing posilion, Make ".,.., th<­
oil pump lnt~rmedia'e driv~ , haft i. pro,,",. I)" ,uted 
in tho nil pump. It ruBY be n.,.,., ..... y to cruk the 
.",i,,~ with the -t.rt .. o1t .. t he dl .. <ihu'm drh .... 
, ... i, partially .n~'led tn orner to en,a, . the 
in,erm.diate .hah fully in 'he o il pump. Install . 
but do not ti~htcn. lhe d islrihutor retllininK .e re ... . 
Rotate ([ ... ili".ibutor body clockwi"" until lhe 

breaker poin tll nre j"...t .tar\inl to <>J",n. Tiyh"'n lbe 
relHininy >IC.lOW. 

2. Conned the d istributor primary wi re. Inotall Ihe 
d ilotJ-iLu1.or ""p. 

3. SIMI the engine and ~h=k the imition timinR with 
a limillll liihl Com""" u.., d;"tributor vac"um Ii"". 
~nd ~he<k lhe .rlvan"" with u.. lirninK Jilbl when 
Ih<- "",in< is """"!c,,,M . 

DISTRIBUTOR TESTS AND ADJUSTMENTS 

Yi ... al in.pooction of Di.trlbutor 

Refore placing lhe dist.ihulvr in ~ Distribulo< T .. ler, 

.... move ~ny arewnulation of K""'SC or dirt from the 
distributor oou<ing on" b_ker pbte assembly. Inspect 
a. lollows: 

1 Che<:k distributor shall &ide dea"" ... ".oo end phy, 
2. I,,,,p,,d dislributor ><hIoft bushing lor .... ,at and 

omooth""",, of ope"'lion. 

3, Check b",-"k~r plate oPi'mtion to insu", that the.e i . 
no bind. 

4 . B reaker ""'0 m ... t be lIffiOOth arul liRhtly lubricated. 

r; In"!"""1 ",ndilion of I\cxible l""do. 

6, Check u.""ke. conlllc' poin .. 10. alipunoonl, pil­
tin~. bumin~ •• nrl I"" nobbing block for wear. Ex­

.",.,.i"" metal 'ra""fer bel"·...," ""nlact point. '" 
lIe=noJly ru uoed by A faulty conde""", or improp. 
erly ~djW!ted voilai<' limite •. 
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7. llllJpOct VltCUU", ,..I......,.. linb ... lor . liJ .. m~nt and -. 
Shaft .. nd l u.h int w . .. , T • • t 

An ~iv~ly ... om disb'ibulut ",,"II buohin, COIn 
....... erno.Uc and inro,,,,,,t .puk IlmUtr ... encino . p.ood 
ill chanrt>d. 11 "'.",..,.;"" "-' is indiaoled. both dimi""lOr 
.... It and ""oI>in, mtll' boo ... pla~. 

1. 1",,1.>11 d iltributor in Di.tributor Too""'. 

2. Turn Tach·Ow..n , ... itch to "'" 8·LOBE p<IfI!iioon. 
a nd Mlju", Dwell R..,.w.1or "nlll po;nlrr is on ." 

"'" 3. Conrvocc nod koowl to diztributol' primary TERM1N It I . 

( . TI'''' bat~ry .... I~h "" ON p<IIIillo n, 

G. Tum motor ..nlch \0 rirhl·hotnd j.O)IOilion and Ad)u", 
~ ..,.,_1 Unl ll tac:horrriM .... 11. :;00 rpm. 

6. P"""'.ina WI ..,.Ia md of Sprin, Ten'''''n T .. "" 
Amund lOp 01 distributor shalt. a.. OU"" rinS I. tIow>I 
~,~in .. top 01 cam -. rin~ MntAC" llha.ft on tmOOlh 

-~. 
1. Pull ori!h hook end. 01 Sprin, Ttfllion T .. ter (Tool 

121SI ) unlil .... It reoodo 16.,."...,.,.. K~ Sprinc T~n· 

.<Ion T~I<-r a l ,irh' anglo< Iu dillriboto. """It. See 
fir"'" 9 -5001, ()I_rv" OweU Mete, while L<.,,~i<;'n 

iI b.,in~ appliPli 10 dislributor 11 ... 11. If d,..~U "n~l~ 
chan,eI! more than 3 de,,,,,,,,. u ...... lvp ....,..r it indi, 
.. ,Old. 

8. To ~ "lIoCUum dillphn,m .-mbly. breaker 

pt..",. diltriootor """II and bu"'I"~, _ "DIS· 
ASSEMBLY OP D1STRIBUTOH·· and "ASSE M· 
BI.Y OF OISTRlBUTOU" """tiono at Ibil man ... l. 

9. II the p..,limiNO ry T",u indioole thai the di .. ribu· 
tOT ;. in p>d ....rn..nQi mn!Iltic)n. P":":~M orit.b 

the followinl I...t. aNI alljuouu.nll. 

a. ... k.r Pol .. , hot, 
IlLUU 'Ot NT SN ING TlN IotON 

t...... -m. ....,.;"., ..-III ........t. in ··point "'-tine'" al 
h"h I(W<O<k and in many l .... t&nco!oo lacl< " I liP:"llion fuc 
aome cyllro<ie .... 

Ex",",,,, "l'1"i", leM;"" will cau"" pnmatun: weft, 

01 the cam and rubb,n, blod< wilb a ....... ltonl rlecT!_ 
in point pp. 

I . J"fffonn .,epo 1 .nd 2 ul $ftaf. and B<ah.in. WHO' 
T oC 

2 With Ihe distributor ca m I>UIlltloo...d ... the point.. 
~'" <I,*",. """.-1 I"" di"ributo. IHlott lHd to thr. 

diltribu",," pri .... 'Y "'""i .... 1 and tho . """"" kad \0 

the body '" the dimibutor. 

3. Turn ... i!dl 10 ON POOIili<><>. 

4. Tum 1'Ach-llweJJ . ... '1<1\ Iu CALIIlRATE pooltiun. 

S. P1A<'O) hook ~nd 01 Sp.;", T .... oion T ...... (Tool 
121511 ..-, """""h1~ bt"8it ... ann _Itot the ron_ 
""" ""inl and "I .. rilhl _n ,t., \0 the pi""'-

6. Tum bool"''Y .witch In t .... ON r-,ition. 

7. Pull "~'"~ of Sp.in, T~J..wn 1'",,1<" lIowly Wllil 
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dwell meier lJOin("r fal" bock. indi"'ling the open- i. morn, with the UI!e of the D",ell Mele.of the Distribulor 
ing of u",. poinl1 ~ Ii~", 9 .55. T .,.("r. 

8. '!"II(' Spring T eNion T ... t<,. will DO'" reo.d the .prin$ 
~n in 00"""'". 

9, If ,pring Ie""ion of the break ... a rm is not within 
the limits of 17 
'"ADJUSTINC 
TENSION." 

I<> 20 """""'. 
BREAKER 

adjust s s oullined in 
POINT SPRINr: 

"D JUSTlNG UE" KU ' OINT S'ltNG TEN SION 

Leave distribul<>r in T""ler ",h .. n adju.ting 'i.oring wn­
";on; Iwwever. tum battery swilch 10 the OFF """itlon 
to ~void . hock. 

1. &'mov~ nut ~nd locl:W118h ... retainint primary WlJ'e 
and rond""""r lend. 

:t. t.oc-n ""ring r-et!l.ining nul . uJ!icicntly 10 "llow 
breaker arm opring to be n""'.d. 

3. Move , prinl[ in the direction which will give the 00-
. ited t~t"j"". Movinr ... rinl toward h ....... ke r arm 
pivot will d"""",,,,, the "pring tension. Moving . pring 
away from pi""t will i""",,,,,,, the "pring \eMIon. 
Ti¥hlton nul """"",Iy and check spring tens;"n . &,_ 

pMt tho Ad jll",n"'M unt;1 "r-ilied . prinll too",,;"n 

i. OOlainoo. II "pri"l1 u,!l:liul1 i. 100 wW. OulW' or 

oo.,nco will """''", If too otrong, ~.""""i"" "''''' ",ill 
",ju, pia"" on the rubbing block. 

Clln~18UIO~ ~tS1STANC! 

n.., D;'tributor Rni.ta""" T""t "' "",<J., to de'-"Ct 
e """""ive ,...,i.tan"" in the d istributor primary and 
, round wires. ronnectlon ... and b,-.,."k~. point.., The k"!!l 

L With baU""y . witch in the OFF poolllon. tum te.ler 
. witch to CAUBRATF, position, and adjust Dwell 
Hellulato. until poin("r of Dwell Mete. io on SET 
LINE. 

2. Rolak' rumtJI hle of di. tributor tes\e. by hand until 
th~ b..-k.". pointo .... c~. 

3. Tum the batt~ry switch 10 ON pOtlitiOrL lndimting 
n<edle of Dwell Mete. muo! ""i"u,r within the 
BUCK BAR for II!ltiMoctory tost. 

4, If readirt;l i. not in black bar. it i.o an indi"" ti"n 
0/ dirty poin"'. loooe COIlrM'Ctio"" or reoU!ta.nCf' .. ithin 
the diotribulor c;",-uil 

5. To 1"",,1e lhe point of high r""ilIt&n<:e (poor con­
tact or ""- """""",10",, \. rnov~ the .<'<I-tipped tnt 
I"", .t.-p by . lep through U·... connf'Ctin, points 
of tbe d io t,ibutor dl'CUit until meter reado wiv.in 
the BLACK BAR 

6. Aller the cause of the e~ce&ive """tance hal; boon 
~liminatM. the pointe. ohould be within the black 
bar. R.,...,djust Dwdl Re~ulato.- w,ti] poink--r io Hg.,in 
on SET UNE. Tbi. rumve"." l<'6 for tbe 11,,.,,,,,1 
• .,.;'!an<" of th~ distJ-ibulor beinl kskd. 

ALIGNING AN D GA"I NG IlUKlR AIM CO NTACT POINTS 

1, Check alignment of u", breaker poin to with ... mag­
nifying glA""- '!'hi. ""'y t-t .... ~"""mpliol....-l ... iV. 
tho di. tributo. in t .... T ..... Unit and !hi! ""ntmlo 
adjUlltcd all follows: 

a. Turn Tadl-u",-..,IJ .witch 10 the 6-WBJ:! """i­
lion. 

b. Tum oolte'y swilch tu ON """ilion. 

c. Tum the molor drive .... itch 10 R IGHT HAND 
ROTATION. 

d . Adjust the or-! control until the lachomfo,ter 
read, 500 rpm. 

2. B",,,,k .. point» !II ... t be "Iilll.oo tu nlllk~ fulJ fa~ 

contact. 

3. II olignmen' io """""",,'y. 11"'" Tool 121W-D. Uo. the 
. Iotto<! end to bPnrl the hod ('On",ct 3upport 10 
ootain the correct align"",nt of poin"" s.-... 6,., ... 
9_~. 

4. With the contro" of the tester turned OFF. tum the 
distributor turntable by hand until the b .... Iu), .. m\ 
nlbbing blocl: _II; on the hiIlh point of the enm. 

n, M.,.",I1", the .pa<in, of b ..... h!. poinl' with ... feeler 
g.,u~e. C .. ~ ohould be .... 'w""" .112. - 10 .026- . Do 
1101 """ f..,l~r ","uge on pitted pointr. s.,., Ii",,", 

'" 



9·38 GENERATING SYSTEM, STARTER, AND IGNITION SYSTEM 

6, It ~djUlllm<nl .. ~'Y' . liehtly I""",," both 
IICI'eWli WI the .",oonnry b,,,,ke. point bm~ko" 

7. WI,I> "" .... wdrhrr ~nd 01 Tnnl 12100-U iNt-rwl in 
IJw. oIottf<! ""Jr, hun the> It>nl oI lghU,. Iou the rl~I>t or 
left In nhuin ,,,," dooI .. O'd ~l. 

8. 'N,hlen bracket "'to>lnlnf """""" -=<111"')' And .p.in 

";:"""'0 POSTS 

et.e.:k the point 'PII~ln" lkp""t .\C~ 6. 7 a nd II 
until 0>"",,1 "l'Ilcinl '" nblllll>l'd. 

U ( AKI I 'OINT I)WlLL TUT 

1 c .m",.", n.'rll M~"' •• nd m:tkr, D I""iloulOr Roo_ 
• It~ T""L 

2. Tum IJw. Tam-l)..'dl , ,,·i,<:h 10 the 6·LOflF. 1'O'i tion. 

.1. Turn M"",,_Swi,rn 10 rilh •. hand 1 . .. ltiun, and ad_ 
Juot SI,.,oo Control IInlll ·hdlOmcic. ",..di 200 !"lim 

~, Hurl rN.-..n Mrtc •. nw,,11 .n¥l~ JOhould !:Ie ~t"'..,n 
35 It>.~~ ....... 

IRI .... U I>OIN I BOUNCr li ST 

I. Slowly inc"""", ",.-....I Imm :.nt 10 2 ,IKXl rpm ... ·hlle 
oo...rvlnl "!TOW n..0ih.00 If ~~t .. fut ....... "'" ..... 'n ~I 
""'lAin "I>e<.'d.. u.., OO"la,·t l>Oin"'.", booneinl . C"""k 
In. I"O\IlIh , worn. Or dry (.1lm. Try il\C.......m« ,)r <1<0-
<"'Alinlr b,eaIr.~r point I","inl t.! .... ion within the 
"J>l!ClfIed ""'re_ 

2. If "", .. ftMb.s """ 1"0(11 _ . """- 'PHd It> .500 
I'jIm And proceO'd ";!h l"II'.t "",1. 

Cli P 

I)l5nIS~IO ~ 

CAM 101' ... CCUUCY TU T 

Wum com Inbes ... ·ilI ..... Uie "'" AII<'<1I'd eylind<rs In 
·'fi"' .... t 0111""," :md ",,"ul! In a I.:- 01 ~. 

I, T um ~",duatM tll'g_ Wn. until m.., at""'" n....h 
ap»<,,,ro al "0," 

2. Check It> ""'" il nil 1Ia&l_ "I.>pra' "I inu-,...,.l, 01 
60 u.,~,."... ph", or min .. I <!riff<'<'. 

J. II !lui ...... ppm. ~I u"'"'-en inlHvalo" ....... earn ..... 
~nt dillnllutor """It io indicatM. 

DiSTrlb"IO' Ad~ant. leST. 

Tn PO.lotm .... ~CC\I",u- check 01 dillt.ibu lm 'PIl,k .d· 
,""nee 0])0",1"",. ;\ .. """",nwmdt:d that the lolk>win, 
"",II be 1Mdc. ""ing B ",1;"bI~ ot~IYpe diltrib­
utoO" IHlte •• 

'1,... obi<>cti"" 01 thi> IrIot ...... delK1 I~"""~~ 01 the 
vacu wn ad",,,,,,, dial,hntKm ~nrl Iw:>uoing _mbly. Tbo 
_t8houJd be "",de ,..jU, the <! "ph .. gm bot.IIoin, ~tlAcI...d 
10 11>1' distributo.r. 

1. 1nt",11 ,,,:,,urn adap"" Anin, in dirtphnoJlll """"In,. 

2. Tum diltrlbulOr teate •• "",,,om pump on. 1'''''''' 
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thumb ,,"", end "f • ...,..um I'WDI' t..- and M1juol 
"'lIUln"', 0>111",,1 lmob until ","cuum ~II\'I!" ...... <1. 
25 indlco with ..... cklo!ed of[, 

~. At~ch vacuun' pump hose 10 adapter "ULane<! In 
rllAph .. gm ~Inlr' Vacuum ~au~c .h<'>ulll ""III nn 

maximum "~""\l'" obt" i""blc If II<> !(,,,kI Uill, 

4. OIwo .... e "-ker plate action while p<'rl<mnlnl leak 
WI '" died< _po<IS< <>f Im.-aker pliI.l<l '" ,""CUUIn 

~....,. . ...... I>rm~r plate should I ... tnntly ..,.pond 
to pull <>f dL~ph .. ,.". robtint f~1y ... i!bout MY 
bind ur dno,. 

~. II 1",,1uogt- is indiao~ by I<>It. ch<rl: .11 """",",­
lion._ 11 1~"~Iuo.~ 1"'''''''1.0, ".pIA~ III~ph",cm housin. 
~mbJy_ 

VACUUM ADVANCE l EIT 

1. [n.\JIII v. cuum Ado pte. ftUin. in dinph"'lm hou8i"" 
lln<I attach d",t<ibutnr UI.U-, VAc""m [>\l1'lI1' ~ to 
Sttin._ 

2. Turn Tach-l)w"lJ ..ntch In 6·LORI': pooition. 

3. Tum baltery ... itd. ON. 
, . Tum _ .... -itch to RlCHT· HA ND """tion. 

'" 
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1001 nUl A ___ > 

Adjwol ""'11' • • Pf"'(I oontrnl to """rale dislributor .1 
m .pm (dislribulOr rpm ). 

5. Alill'l "0" (If tAIOW d~,,,,,, ,in, wilh 0"'" of \he 
arrow Iwhet. 

6. Turn dill.ibul", ""'Ie, ~~cuwn (>Urnp on. Chc-ck Ihc 
o""nliion of II", ••• :"wo ad"an"" al I ..... 1ow ... 1 ~nd 
hi~1 •• ""wo and rpm .... Iinp. s.,., the speclflca. 
lions .1 lhe end of thio oection. 

If a". "",,'k owl •• "", W n<>I .nlhin tJ,., Limibo .peci&.:!, 
rctard oPr!n. Ie ......... ..dj ... ,,,..,n, u. ...... "".,.. ~I 

---' 0'0. Il l J2 

'" 

.pr;n~ "'"oion will J"""". u... a"""'noo curve; deom:uinl 
"l"I";nl II'Mion. " 'ill raj"" the advliJ'lOe eurve, 

ln~ .... """ Or d"""",.., !he lenslon On (he "Hard .prin~. 
by (urninl the .dju,Un, poobo ~. ,.,...,ulr1!d. u';n. Too( 
12100-0. s.., /:iKU r~ 9,'\8. Wh"n \he adju>lln. POlIto Kre 
""a" .. 1 , ..... distributor hoWli",. tJ,., "p.;nl" ~.~ unde, 
m.uimum '~nsion: ,,·h.m ...... _ 1 1M tllnrlbutor ohnll. 
op.in, ", ... ion ;. a' a minimum. 

A. II ~nal "k-p. ched< tlw .d, .. """ 1h, .. ".hot!l the 
enli", ",n, ... 
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If it is impossible to adjust both springs to give the 
correct spark advance throughout the range, one or both 
springs should be replaced and the spark advance re­
adjusted. If the advance characteristics still cannot be 
brought within specifications, check to make sure the 
proper diaphragm assembly is installed. 

DISTRIBUTOR OVERHAUL 

A disassembled view of the distributor is shown in 
figure 9-59. 

Disassembly 

1. Install the distributor in a vise or distributor tester. 

2. Remove the rotor and retainer. 

3. Remove the vacuum advance rod retainer. Push the 
rod out of the plate. Remove the vacuum unit from 
the distributor. 

4. Disconnect the primary and condenser wires from 
the breaker point terminal. 

5. Remove the condenser. 

6. Remove the breaker point assembly. 

7. Release the tension on the return springs and dis­
connect the springs. Do not stretch the springs as 
distortion may result, making it impossible to obtain 
an adjustment. If the springs are distorted, discard 
them. 

8. Remove the distributor from the vise. Remove the 
distributor cap clamps. If a solid-type drive gear pin 
is used, file the peened end from the pin. Drive out 
the pin with a punch (figure 9-60). 

9. If the gear and shaft are to be used again, mark the 
gear and shaft so that the pin holes can be easily 
aligned for assembly. 

10. Press the gear off the shaft using Tool 12390-C-1 
(figure 9-61). Slide the distributor shaft out of 
the body. 

11. Position the distributor in a vise or distributor tester. 

12. Remove the lock ring attaching the breaker plate to 
the bushing (figure 9-62). Lift the breaker plate 
from the body. Pull the primary wire through the 
opening in the distributor, working from the inside 
of the distributor. 

13. Remove the ground wire. 

14. Compress and insert the slotted end of the bushing 
removal tool 12132-H into the distributor body. Al­
low it to expand and butt against the bushing. With 
the distributor seated in Tool 12390-D, drive out the 

bushing (figure 9-63). (Remove center screw from 
Tool 12390-D.) 

Cleaning and Inspection 

Soak all parts of the distributor assembly (except con­
denser, breaker point assembly, diaphragm assembly, and 
electrical wiring) in a mild cleaning solvent or mineral 
spirits. Do not use a harsh cleaning solution. Wipe all 
parts that can not be immersed in a solvent with a clean 
dry cloth. 

After foreign deposits have been loosened by soaking, 
scrub the parts with a soft bristle brush. Do not use a wire 
brush, file, or other abrasive object. Dry the parts with 
compressed air. 

Examine the bushing surfaces of the distributor shaft 
and examine the bushing for wear. The minimum allow­
able shaft diameter at the bushing is 0.4675 inch. The 
maximum allowable inside diameter of the bushing is 
0.4690 inch. Replace worn parts. 

Inspect the cam lobes for scoring and signs of wear. 
If any lobe is scored or worn, replace the shaft. 

Inspect the breaker plate assembly for signs of dis­
tortion or other defects. Replace it if it is defective. 

The breaker point assembly and condenser should be 
replaced whenever the distributor is overhauled. 

Inspect all electrical wiring for fraying, breaks, etc., 
and replace any that are not in good condition. 

Check the distributor base for cracks or other damage. 
Check the diaphragm housing, bracket, and rod for 
damage. Check the vacuum line fitting threads for strip­
ping or other damage. Test the diaphragm assembly for 
leakage. Replace all defective parts. Test the condenser 
on a test set. Replace it if it does not meet specifications. 

Assembly 

1. Oil the bushing and position it in the body with the 
lock ring end up. Install the bushing using Tool 
12132-A and adapters (figure 9-64). Tum the tool 
until the adapter bottoms firmly against the distrib­
utor body. 

2. Burnish the bushing to the proper size (figure 
9-65) . 

3. Pass the primary wire assembly through the open­
ing in the distributor, working from the inside to the 
outside of the distributor housing. Pull the wire 
through the opening until the locating stop is flush 
with the inside of the distributor (figure 9-66). Install 
the ground wire. 

4. Position the breaker plate in the body. Install the 
lock ring to secure the plate (figure 9-67). 

231 
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ASU,.UY 

• 

r, TIM: b"",kc. ph>'" i . "' ...... n inoulIM in fig"", \I-6lI, 
..... iti<>n a "" ... b~""r puin, ,,-mbly "n the 
b"'nk~. pint<'. & • ....., the pi",.t pin fm~", th. bole 
in the b~k~r p13.t<'. 

6. Connect tl>. ~roWld "'i", to the buak.r pl~!<' 0, the 
~nd cloeeo. to u." ~dju.", ~.". _luI. 1",,!3ll u.., "tho, 
lie ... " .. IUId lock"",""" ~. lhe ",~It: ......:I 0/ U", 
...."mhly 

7. h\&lIIoll .. ,,",W condo ..... , . 1'lIo ..... tho! """"",-, I~. 
j'Wi'"Bry lead. Iock--.. and nut on the p.;"' .... y 
II>nn;nol. 

R. 1""IIIoII.hjo 10..., ",turn .prinr~ on .h. ~dju.' ..... n' . n<I 
lo<""" k •• pJ..'e pool' . .'\hk~ .,..,Iot " 'hoI tho ...".nda, y 
. p,tnl 1. It,,,. lkd ~dj.c<n' tn tho "'ruu m rh~mb<,. 

9. 1r\&1IIo1i tho varuum unit on tho diotrlIJ.uhI' OO<Iy. 

10. I"""" 11>0 ' ip '" ,he vaCUUm rod th ...... '" ,he bn<>ke. 
pl.oll>. " Ilad> the rod ... ith u.., ... "'1 ..... . 

11 Slid<- the ohaf. in", thor budy. ""'" "' ... nn' '" ""m· 
.... W ",~inl blocl. on ,he b_k< l'Dinb. TM 
.... r. u~ Jur • ..., ...,1'1 ..... " ao .... mbly. On~ 
ra,., .Iw>~ld " .. 10 .. "'pl.""d " 'lIheu, " pluine .h~ 
.lh~., 

l~. P ...... 1M ~~a , on tho- .h, lt IflIU," 9.~Q ) until ~n 
• nd d .... rnnt'<' ,,{ .Wl! ineh i. ublAiflMi I>I-I_n I .... 
~~at ""lin' And .he dislributor hn<iy, If 1I ........ .ru./t ill 
b";,,~ ,,,.tltll..J, drill u.., IIMI ..... hh .. Il·indo drill. 
....... thr pin hoI<- in.ho ,." .. oh" .. lde .... a 1(U;.u.. 

13.. , ... uU lhoe pin throoch the ,.,. •• nd .... it ( firure 
9«11. l'wn the pin if I .... IIOhd ' I)""" pin if; u.oed. 
r nsJaU the dio.ribut.o< "'P "''''''1'''- Lubricoll' tho ""m 
"";th lIi.1I ... mPl'''' ........ ""n·flbe, ,........" 

I • . M.k~ 11", 'ollowin. """""" And .dj"'''''''nl8 "" de· 
"",ib<l<! p,,"v;"'u.dy in III .. """,ion 
R ...... ht l>oint oprm. !(:n,lon. 
Ali , n lhe b .... ,...." puinto "nil ~il!" •• lho! gap. 
V~~uwn adv"n"". 
CI ... d , u.., brea.k~. polnl <1~1l and _iota""",. 

SP(CI FICA"ON$ 

.. --.... r:;r~~ 
Vo)lt.oC~ " 
Am"" .... ~5 '" 
('ul· I" S.-.l l G~""", IO' 'I'm) ,,. ,~ 

Raced Oulpu' Spo<><! (G_no_ rpm \ "" 
,,;,-. ...... 

Number Uord , 
Orl.;. ... l u..rth .86 in. 

Sturn Sp. ing T",," ion 32...f() mo_ 

W"". Llmi. 'h in . 

''''ul''',v 

~;~::.=~ .. 2.70 in . 

, 
Rollo Z: I 

tlc>U Width ~~ in. 
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Generator Regulator 

STANDARD OPTIONAL 
(R.P.O.) 

Amperes 25 30 

Cutout Relay 
Volts to Close 12.4 - 13.2 

Reverse Current to Open - Amps. 3-7 

Voltage Limiter Regulation @ 75° F. 
Volts 14.6 - 15.4 

Current Limiter Regulation - Amps. 23 - 27 28 - 32 

VOLTAGE REGULATION SETTING 

VERSUS AMBIENT AIR TEMPERATURE 

Ambient 
Temperatue Voltage Regulation Setting (Volts) 

OF. 

25 15.1 -15.9 

35 15.0 - 15.8 

45 14.9 - 15.7 

55 14.8 - 15.6 

65 14.7 - 15.5 

75 14.6 - 15.4 

85 14.5 -15.3 

95 14.3 - 15.1 

105 14.2 - 15.0 

115 14.1 - 14.9 

125 13.9 - 14.7 

135 13.8 - 14.6 

145 13.6 -14.4 

Battery 

STANDARD I OPTIONAL 
(R.P.O.) 

Voltage 12 

Rating - Ampere Hour 40 I 55 

Plates 54 

Specific Gravity - Full Charge 1.270 - 1.290 

Terminal Grounded Negative 

Starter and Drive 

Cranking @ Normal Engine 
Operating Temperature 

Amperes Draw 105-115 

Voltage Draw 9.5 minimum 

Cranking No Load Test (On Bench) 

Free Run @ 12 Volts 
Maximum Amperes 70 

Type Drive Positive 
Engagement 

Brushes--Number Used 4 

Original Length .46 -.48 in. 

Spring Tension 48 - 56 oz. 

Wear Limit 5/16 in. 

Number of Teeth 
Pinion 9 

Ring Gear 132 

Ratio 14.7:1 

Ignition System 

Spark Plugs-Type Champion F-14-Y 

Size 18mm 

Gap .032 - .036 in. 
Torque 15 - 20 lbs. ft. 

Coil 
Amperes Draw at Engine Idle 2.5 

Amperes Draw, Engine 
Stopped 4.5 

Ignition Resistor Wire 
Resistance @ 75° F. 1.3 - 1.4 ohms 

Initial Timing 
Standard Transmission Normal 4° B.T.D.C. 
Automatic Transmission Normal 10° B.T.D.C. 
Standard and Automatic Min. 2° B.T.D.C. 
Transmissions Max. 10° B.T.D.C. 

Timing Mark Location Timing Pointer, and 
Notch on Crankshaft 

Pulley 
Distributor - Standard and 
Automatic Transmissions 

Rotation eViewingfromTop) Clockwise 
Ignition Firing Order 1-5-3-6-2-4 
Contact Point Spacing .024 - .026 in. 
Dwell @ Idle 35° - 38° 
Breaker Arm Spring Tension 17 - 20 oz. 
Shaft End Play 
(Removed from Engine) .028 
Shaft Diameter 
(at Bushing) - O.D. 0.4675 - 0.4680 in. 
Shaft Bushing - I.D. 0.4680 - 0.4695 in. 

Condenser Capacity-
Microfarads .21- .25 
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Vacuum Advance Characteristics­
Standard Transmission (144 C.I.D. Engine) 

Set test stand to 0' at 300 rpm 
and 0 inches of mercury (Hg.) 

Distributor Advance Vacuum 
(rpm) (Degrees) (Inches of Mercury) 

400 0 .33 

600 1/2-11/2 .78 

800 3112-4112 1.30 

1400 10-11 1;4 3.45 

1800 121;2-13% 5.00 

2000 12%-14 5.35 

Maximum Advance Limit: 15% Degrees 

Vacuum Advance Characteristics­
Automatic Transmission (144 C.I.D. Engine) 

Set test stand to 0' at 600 rpm 
and .48 inches of mercury (Hg.) 

Distributor Advance Vacuum 
(rpm) (Degrees) (Inches of Mercury) 

700 0 .65 

1000 11/4 _21/4 1.27 

1600 4%-5% 2.93 

2000 5%-7 3.94 

Vacuum Advance Characteristics­
Standard Transmission (170 C.I.D. Engine) 

Set test stand at 0' at 450 rpm 
and 0 inches of mercury (Hg.) 

Distributor Advance Vacuum 
(rpm) (Degrees) (Inches of Mercury 

700 1112-21/2 .43 

1000 51/4-61;4 .92 

1300 7112-8% 1.50 

1700 10-111/4 2.40 

2000 11-121;4 3.00 

Maximum Advance Limit: 161;2 Degrees 
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Vacuum Advance Characteristics­
Automatic Transmission (170 C.I.D. Engine) 

Set test stand to 0' at 600 rpm 
and .27 inches of mercury (Hg.) 

Distributor Advance Vacuum 
(rpm) (Degrees) (Inches of Mercury) 

700 0 .43 

900 %-1% .76 

1300 41;2-51;2 1.50 

1700 7-81/4 2.40 

2000 8V2-9% 3.00 

Maximum Advance Limit: 161/2 Degrees 

SPECIAL TOOLS 

TOOL NUMBER DESCRIPTION 

10044 Pole Screw Remover 

10505 -.- C2 or F Bending Tool-Generator Reg-
ulator Adjusting 

M-183-RTG-5 Thermometer-Voltage Reg-
ulator Setting 

M-276-21 Terminal Clamp Lifter 

12131-E or C Remover and Replacer-Dis-
tributor Gear Pin Anvil 

12132 Burnisher-Distributor Shaft 
Bushing 

12132-A Replacer-Distributor Shaft 
Bushing 

12132 - HI and H2 Remover-Distributor Shaft 
Bushing 

12150-D Wrench-Distributor Adjusting 

12151 Scale-Distributor Point 
Tension 

12390-C1 Remover-Distributor Drive 
Gear 

12390-D Installing and Locating Fixture 
-Distributor Gear 
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SPARK PLUGS 

STARTING MOTOR 

WIRING COLOR CODE 

R-G RED-GREEN STRIPE 

P PINK 

IGNITION SWITCH 
Y YELLOW 

BR BROWN 

IGNITION COIL 

SPLICE IN 
MAIN WIRING ASS'Y. 

BA ITERY TERMINAL ~ \ 

VOLTAGE REGULATOR L-Y---~~t---Y---~ 

~~
R-G _____ IGNITION TERMINAL IGNITION 

8 A ___ OF STARTER RELAY COIL 

BR ---0 BATTERY TERMINAL / 

L...-- P R-G'-----O---"II'--O-----' 
RESISTOR WIRE .6. DISTRIBUT~R 

R = 1 .30-1.40 OHMS. 

11r--t> <J-------------------=~ DISTRIBUTOR .....<.>--..... 
11t---t> <}-------------------:f\ 4 TERMINAL 

~~----------~------~ II~ <1-------------{ 
III-£> <I--------------"d: 
oIr--t> <1-------------------' 

'1H>1 
SPARK PLUGS 

.6. INDICATES PART OF 
MULTIPLE CONNECTOR 

o ALL LEITERS CIRCLED AS SHOWN 
INDICATE CONNECTORS 

Fig. 9-70-lgnition Circuit-{61 CM-7602) 
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CABLE-STARTER RELAY 
TO STARTER MOTOR 

~ 

GENERATOR 

VOLTAGE REGULATOR 

GENERATING SYSTEM, STARTER, AND IGNITION SYSTEM 

STARTER MOTOR NEUTRAL SWITCH 
ON STEERING COLUMN 

WIRING COLOR CODE 

R-G RED-GREEN STRIPE 
Y YELLOW 

B-R BLACK-RED STRIPE 
R-BL RED-BLUE STRIPE 
B-W BLACK-WHITE STRIPE 
Y-B YELLOW-BLACK STRIPE 

B BLACK 
BR BROWN 

IGNITION SWITCH 

CABLE-BATTERY TO GROUND CD CD 
.-------R-BL-------tc::::Jl----- R-BL -----tc::::Jt-----R-BL----' 

L;. 

BATTERY TERMINAL OF f.'\ 
GENERATOR REG~~Y~Y-----(LSPLICE IN MAIN W~RING ASS'Y 

'--~--~ 0----B R----~---".jc::::::J- R-G 

STARTER RELAY 
R G CD CABLE-STARTER RELAY 

- TO ST_ARTER MOTOR 

/ STARTING CIRCUIT 
IGNITION TERMINAL BA TTERY 

OF IGNITION COIL IIII~IIIII 

-=- CABLE-BATTERY TO STARTER~ELAY .,. 
CABLE-BATTERY TO GROUND BATTERY TERMINAL 

OF STARTER RELAY 

STARTER MOTOR 

CD 
B 

r------B-W---~ 

r-----Y-B------' 

GENERATOR REGULATOR 

\Y--L?-Y 
SPLICE IN MAIN WIRING ASS'Y 

'------BR---------' 

POWER & CHARGING CIRCUIT 

CD CD CD 
R-BL ~ R-BL ~ I R-BL---r=:::::J-- R-BL 

R-BL 

STARTER RELAY ~ 
NEUTRAL SWITCH 

(AUTOMATIC TRANSMISSION ONLY.) 
STARTER MOTOR CONTROL CIRCUIT 

WITH AUTOMATIC TRANSMISSION NEUTRAL SWITCH 

GENERATOR 

CD ALL LETTERS CIRCLED AS SHOWN INDICATE CONNECTORS L;. INDICATES PART OF MULTIPLE CONNECTOR 

Fig. 9-71-Starting, Power, and Charging Circuit-(61 CM.7607) 
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SECTION 10 
LAMPS, INSTRUMENTS, AND CONTROLS 

HEADLAMPS 

The d",,1 il('adla' "l''' U>t'd on all ,,><><lei, arc II>< piUK in 
"Seal.-d K<?o.m" type 1Ilmp8. The two outer lamps h"se 
50 and 37.5 wat! filamenta and aT<' identified by the fi~ur" 
"2" ",oul<lei! into the Ie'" ~( d ... lOp "r the !:><lIb. Th< 
in"", lamp" have a .;nilc 37.5 watt fil~",.,nl. and .,... 
identified by the tilU'"' '"1"' moulded into the Ie," at U", 
top of the bull>. 

'J'1\e hrodlamps arc turned on by movinll the hMOlaml' 
.witch knoo to u." h ,ll "",,\" pooi!ion. Aft", (I\e head-
10mI''' n,.,-. ,,, .... ed "" . ..,J.;ct;"" of II", high",ny (upper) 
"""'" or traffic (I"we r ) l><am i. made by dep""",ing " 
fool contml .witen. Th< 1,0 w~tt til."""n' 01 II", oule r 
h ... Jlrunp8 are ligh~ wkn u.ing Ihe low beam. The 
37. 5 ..-att fila"",n! in both inner and out<er hwldl.mps 
nre Ii~htl'd wh<n "'inJ high be.,m. A hi_beam indie;.lm 
lamp h.""'-t....:J in II", lei! c'enler oj 1I", spcOOomcto, dial 
will ji,ht 10 indicate ,hilt ,he hi,h beam lill"" are on, 

leurn Adlustment 

'I"",,, adjustin~ acre",. on Mch r.....d lamp mountinK 
lIan~e provide aiming of t .... li~ht tx-.,m,. 'I'h~ 'Wli",,1 
",Iju"ing "",ew "' k><>It.><:! .' Uw mp of "",ch h<adlamp. 
The horizontal adjw'inl[ """'w i. located at the .id~ 01 
.... ch hMdl.mp tI.'n~p ._mbly. s.,., figu", l lJ.. l , Th. h • • d­
I~rnp bulb> in<urpor. , •• imin,p; p~d, "hioh ~re op'ically 
l ,oulld '0 "",nli' ,h. U!i< 01 appro,-ed IRl"<h.nic.1 hud· 
I.mp .imin~ «luipmcn'. Wh<n u,inl a m..,hani,al .imint 
d"'i"". 10110"" ,h. m"oulo<'uno,'. re<o",m~"dcd p,~. 
du,.. 

Thc lollowin~ p...-.."do .... i. performed u,inl[ a ",all 
d""t : 

1. PI,,,,, th. '"'' "". lewl .urf ..... 21, I_t lrom ~ v~rt;· 
cal wall 0' ><,,,,,n Headlamv adjrnl"",nl .hould be 

i><'rlormcd with tho "" unloaded. and ,he trunk 
. ruply ex",pt 10' _'" Ii", and jacking '-'<Iuiplllent. 
TI>c Iud tank .hould be at lea .. half lull. and ,be 
corN'ct air V""""',." in II><> Ii ...... 

2. Rock the <>oJ lr~n(Jy .ide,,'ayo to '-'<I""li .. \h., .",inV" 

HIGH II ... '" 
1, Dete,mine the oorizontal cenle,line 01 II>< head­

Jamp< by "c,,,.1 """,","~""'nl 01 tho di.l,n"" tx- . 
l",,-,,,n Ihe Iloo, ami the lamp ""nler, &>th .id.,. oJ 
the vehiek .hould be ""' .... ured to dctermine tile 
hor i",nl.<ll "'''te rl'ne 01 th. hulho. 

Z, Dno'" a hu,i ....... "t>tl lir., lOU Ih" "",,','" 2 incl,e' below 
the horizontal ""nterline of the headlamp bulbo_ s"". 
fig",~ 10-2, 

3. Loru.te and mark ,he ""n'~r 0/ th~ vchide on Ihe 
scrcelL 

4, nraw" verti",,1 line on ,he .."......, 18 '1. in"",," on 
each oide 01 the car ""nterl;ne, 

5 Cover ~JI lho hcndlnmps ex""pt one inner lamp 
6 Turn on the he ... rllampo. DePreM the (001 control 

.wikh fur hiwh..-ay ( upl"'cl beam il """",,,ary . 
j . O!)so-,,,,,, where the ""me' ollig!lt inltolUlily lall •. The 

Melt of hiw~t lilht interu.ity m"'" center a l the 
inte""",tion of the vertical Ii"" and the line drawn 
2 inches hd"",' 'he hodzon",1 renter d;"Uon"" 01 tho 
"""'dlaln!, bulbs, Th~ ,'ertle.1 Ilm;t •• r~ • 2 inche. 
and thc hnriumtal limit< '" i inch< • . 

II, If Ihe high inl.<-n"ity ama is not ""n",red at Ih .. puint. 
r'''IIO''e tf><, h<-adlamJ> door and adjust the h=dlamp 
""""",hly m roM"<'C't ali~nm<'nt hy """'"" of the ...... d _ 
lamp adjuslin, '10""""_ So", fivu"," IIJ..I and 10-2. 
CAUTION: ..t/u'ays ad!"~1 Ih~ ai",i~€ scr~,," coun­
l~rclodwiM. Ih~n clock",;'" until 1M hith int~,..ity 
z,,~e of liBM is p",pocrly aimed. Th~ will brinB Ihe 
b""m inlo 1i",,1 position u'i,h Ih~ uni, Mid und~, 
pro"..-, I~n.ion wh,n 'M olH'rtllwn .. compl<,pd, 

9. Ch~ck and adjusl \h., oppu.il~ in""r h""dlarnp in .. 
100, tn'mn~r. obtK .... rinlr the lil[M lrom the other 
head lampo, 

LOW liAM 

1_ ~""" of It.., g~ter di,U\nce bo>lw","n tM t_ oulto, 
h"adlaml"', draw a vertical line on the """",n 27 % I 
inches on e.ach ,ide of tnc en. ""ntecline. See figuro 
1O--J, 

2. Tutu on (J,e h""dlamp . wi'e-h. Del""'" u.. !<x>t <x>n· 
lrol ,w;t<-h lor traffic ( low ) beam. The hi;b b...", 
of Ih. Iw" ou'er h<adlamp. i . COrtK' wh<n the 
traffic (low) bum i. properly adjusted. 

3. Cover one headlamp and ..,w.,r;e where Ihe liihl 
ink>ruilty lall._ The upper edll"" 01 the hid> intl>nsity 
:wn. should fallon lhe horizontal line (.,.,nterline 
of hcndlamps) , and the lefl cd~e of the hi~h inlen­
. ily ,.one should fall Z illC~ to \h., ,id>t of the hcnd_ 
u,mp ,'e"i",1 <:N>tI>rli.-, s.,., figu,"" 10-3. The verti. 
, .1 limi .... 'e '" ~ inch ... and 'he horizontal limit 
), 6 In,h ... 10 'h~ rlrht of , .. rtk.L That portion nl 
lho hi~h inten.ity potte,n th.t i. oI>o"'n to tl>" lei' 
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~ 
HIGH INTENSITY 

ZONE OF 
BEAM PATTERN 

HIGH BEAM 

LAMPS, INSTRUMENTS, AND CONTROLS 

HORIZONTAL <t OF HEADLAMPS 

, " ", ,,," <t OF CAR 

VERTICAL <t OF LEFT 

HAND INNER HEADLAMP 

VERTICAL c.t RIGHT HAND 

HIGH BEAM~'; ", / <t FRONT SURFACE 

*NOTE ", OF HEADLAMP BULB 
THIS DISTANCE EQUAL TO " 
HEIGHT OF LAMP CENTER ' 
FROM flOOR - FOR ACTUAL 
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. 

'" VERTICAL LIMITS ± 2 INCHES 

'" HORIZONTAL LIMITS ± 6 INCHES 

SURFACE OF CHART TO 
BE PAINTED FLAT WHITE 

SURFACE ON WHICH WHEELS STAND 
MUST BE LEVEL WITH CHART 

Fig. lO-2-Headlamp High Beam Aiming Chart-(60C-7627) 

STRAY ~ 
LIGHT~ 

HIGH INTENSITY 
ZONE OF BEAM 

PATTERN 

HORIZONTAL <t OF HEADLAMPS 

VERTICAL <t OF LEFT HAND OUTER HEADLAMP 
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LINE OF ADJUSTMENT 

LOW 
, , 

CAR 

1 , 

VERTICAL c.t OF RIGHT 

HAND OUTER HEADLAMP 

LOW 2 ' 
BEAM - , c.t FRONT SURFACE 

"~OF HEADLAMP BULB / THIS DISTANCE EQUAL TO 
HEIGHT OF LAMP CENTER 
FROM FLOOR - FOR ACTUAL 
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." 

, , 

VERTICAL LIMITS ±2 INCHES 

HORIZONTAL LIMITS 6 INCHES 
TO RIGHT OF VERTICAL 

, , 
" " 

Fig. lO-3-Headlamp Low Beam Aiming Chart-(60C-7628) 

25 FEET 



LAMPS. INSTRUMENTS, AND CONTROLS 

~f lh~ v •• d •• 1 """le I'Un. I, ".lny lI~ht'· and .hould 
be diu.,ard.d. 

~ I11hc hilh intclUii'y ZOlIC i. not rentere<i as specifiod . 
.... move til(' headlamp door .nd "dju., u.., h""dlaml> 
a_wbly to oorrecl ali~nm .. nl by mOOM i>f th~ nd· 
jw;ling """,wo. s..., ligur ... 10-1 and 10_3. 
CAUTION: AII".y. IUij""1 1M q;",in~ "'r~",. coun· 
le,duck",""'. 1M" cwdw;~ unlil I h~ high inl~n.ily 
zone of lith! i. propedy aim"". Th;' w!ll brine 1M 
he",,, inlo final """itinn t" ilh 1M unil MM "rldn 
pWp<!' I~"';o" wh~n Ihr operal;,," i< complr loo. 

5. Check:md adi'-"'I t./K, opposite outer headlamp in " 
like rmn""r. In moot ......."., """,dlamp>l .hould l"., 
adjusW a. 've<:iJied h~",i". ""'h<>re . tate or local 
law. differ from the"" . pcci!ico.t.iOlll>. liahts shoulrt 
be adju.W to conlonn wilh . uch law •. 

Bulb I . maw,,1 and In. lallati .. n 

1. 1I"lIIO>'e 1M ~ headl~mp door rewining .en" ... 
and ret""ve the door " .... "nbly . 

2 . Loosen the bulb retainina rini """' .... , rota\<! the r;n~ 
o:>untprdocirwi", and ""rIOVi' tho rinR. 

3. Pull the l"",dl.aJnp bulb forward fa. enough 10 di. · 
COrutNt the ,,'irinl a8St"mbly plul. Til<- ;nn~. ond 
nut<l' ho.dlamp hulM or. not In'OToha"luble. Th. 
inn .. L~IL i . ;d~nl;r..d by It..< n,u .. UI"' mvuidod ill 
tho 10", a •• be top of .he bulb, aud .h o ou ..... bulb 
;, tna.-ked ,,'ith • ft(u ... "Z. " 

4, T.., ;1llllall U", hulh ..... ve""' .he ""noval p~u",. 

Ir"ublo Shoolinll Guido _Hoadlamp. 
1. INOlVTOIJAL lAMPS DO NUT UGHT. 

a. Bume<! out hulb. 
b, u.:.... or broken ... i ..... to lhe bulh. 

2 ALL HEADLAMPS 00 NOT UGHT. 
a. Loose ba.",1')' ""ble. 
b. 1-"",- Or hrok~n wi .. from the batl<'ry 10 d", 

10-3 

ma inlighl switch. 
c. Defective ""'inlight ....,.;tch 
d Th!«Xmnecte<i or broken wire from the mainlitt:hl 

switch to lhe """rn ..,Iector lIwitclt. 
e Deledi,,, beam ..,Iector . witch. 
I. All hNidlamp bulb. bumoo oul. Thi. may be 

<u.w by • del ..,.i,.. or ;'np'''1'''.ly adju .. ed 
l eu .... or ... ,uIOlnl'. 

3 . LAMPS BURN OUT REPEATEDLY, 
a. u....., or COTroded ckrlrirnJ col1lll>Ctiol18. 
b. ExCft8ive vihra.ion . 
c. Improperly adj""W or defective gc""rator relll· 

Lalor. 

PARKING LAMP BULl RlMOVAL AND INSTALLATION 
TI", "".king IlImp bulb;" the double conlact hoyo",,'" 

1)'pC lor""" with the turn . iflllli ;ndi",tor . 
I. IWmow 1'0'0 I~n. "'taini ... OCI"OOW" and re"",,,,, the 

lem, ~t. and bulh. 
2. To ins"'ll, 'eve .... 1M ,...moval pr<>ee<:l.,..,. 

RfAR LAMP BUll IEMOVAl AND INSTALLAIION 
11>< rear lam"" for """",nger "'" and ,'ation WA~on 

A ", ""o",n in Iii""'" 10--4 and 10--f>. F ... ch bulh acIJI "" a 
, top, tum .i~nal and tail lamp. 

1. &"""''' IWO lens rcwinini oc,"',., .. and """"' ... the 
Ions and bulb. 

2. To ;ruraU. rev","" the ,-"woval pl"OOO<iu",. 

REAl LICENSE LAMP IULB RlMOVAL 
AND INSTALLAllON 

"... ... ' " li",""",, lamp i • • hown do.a-mbled 11\ fir­
urn 10·6. The bezel and leOll .. _mbly snal'" into u,., _I ....,..,mbly which then moun", into thl> bumper. 

I . Remov~ , .... b.,.,,1 rota;nina """'w. 
2. UflliIUlV u.., be..,I, k"", and gasket from the oockcl 

W<O<"mbly ""d 1'1"""'-~ u,., lamp bulb. 
3, To in,wH. "'V"",,, tho ... rnoval pr<>ee<:lure. 

DOME LAMP BULB IEMOVAL AND INSTALLATION 
The dume lamp is a plao'ic unit. which ;" held to 

the roof by two .,,,.,...... 
1, Re"",,'~ twn I~n. ",tainina II.' .. " .. ~nd remove the 

leu:. ,."d bulb, 
2. To install , reverse the removal procedure 

INSTIUMENT PANfL LAMPS UMOVAL AND 
INSTALLATION 
Th~ i""'~n' ]>0.",,1 lamp bul"" can be revlaDl'<l 

by pullin>: out the individ""l lighl _ ket3 from t/w! 
",at 01 the ~L 

SWITCHES 
Hel"t~ .~m~vlng ony ,w;lCh. d l .. onn",,1 tlw! nelo t!>·. 

(,round) battery <a ble Ir~m the batter y. 

Mainlillhl and B.am s,,1.cl ... Swilch T.,I, 
The following ,,,,,, may be made '0 dele""i .... wlwother 

a mainliKht .witeh or R hI-.am ""Ir<:tor .... itch i. ~fecti",,_ 
Set the moinli~ht .witch to tbe ON ",,",ition. and oper­

ate the bea m selector switch, If none of the hcadlamp<! 
hlln rut when tbe beam ..,Iector .wikh is opr",ted, yol 
'he instrument po.nel lam.., operate, the mainJi,ht switch 
or 'hI> t<'d_ypllow Mnd wi ... fmm tlw! II\Alnli~ht owitch 

'" 
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f~. 10-5_ ..... L~"'p--$ ..... ; .. W ... ft-(.oc-161D) 

to the bI!a,,, ..... ."ml •• ;itm i. probAbly dd.>Ctiv,,_ Suh_ 
",itul ... k"""" _<><.<I .... itch 1m ,.,., .... ,....:tc<I bod switch 
to d.t..,,,,joo w ..... h~t tl>< . witd, or ll", wirin. i. at fa~ lt. 

II 11'10 hclIdla"'J)Ii " 1Jf!""t.e only with lhe !>toom conlrol 
... itch In _ poooilion. 1M ..... itch ,... , .... " 'irinl from the 
!!Wild!. to ,"" ..... dlam"" is delodive. Suhotitu~ a known 
rood _Itch r ..... !hi> """'I>tct«I bAd ,wild> to Ile~ 
~ u.. ",-itch or the wit ...... 81 fAult. 

M .. inU,ht S ... itth •• mov." ...... ' "o,,,II •• lo n 
I. I~ the ,,,,,in\ip,t ..,.;td! """,,,,,) Imot> and oI .. rt 

by J>!"'Mln, the Imot> Te~ butwn nn thc . witch 
!>wei", with tlv! knob in the OFF poeition. Tum 
tn.. """II . 'iShll)" >md pun It out 01 tlv: ",,; itch. 

2 . R~"", ..... U", . witch boo",,] n u t. ~,.,J ""'IOV~ ,hi> owitd, 
from 11>& rw., of thc i""tn,Jrnet>1 po .... J. 

3 . Oi~\ thr Iww: poolki from ,ho> . ,,-lteIL See 
lil{ll'" 10-7 

.... TO I NSTA LL: PI ... tho h,,,, .... ,.,..1 to .he ''''',n' 
He'" 8\fIild'l. 

5. P ... itiun l~ _itch """"'*'1), to I).., I ... Cr\UDen, p;mol 
and i,"",11 II", .... -itd!. \,.",,1 nu,. 

6. '''''IAn the _ilm knob. 
7. l-'hed the w<",lion of the ..... itch . 

H • .,dlc.mp ....... Conlrol Switch 
_e mov." .. "d 1 ...... Uo'lon 
I. In. /Ioor mo.\ """'Ii. /rum t.M __ 0/ 1"" mtch, 

"''''''' .......... itch """,mi"l .............. 
Ilw win: tenn' .... blodl fror" 1M ...-ild>. 

, .. 
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"lUI ·o! D "'-"'D 

UND 

3. T" ine .... ll . .......".., m.. ",_1 ~I"". 

Slop l llht Swlt.h Remoyol and In,toUolion 
O;.u,n"""t ,I>< wi,...,~ al u... 1>u1l~1 rol\l'ltOcton, and un · 

""'''''' II .... ,,·i'ch from the mo.OIcr~li"d~r. s.,., fi gu r" lIHI. 

Dom. l om p Sw;'ch Removol .. " d In""lIa';on 
The dome lamp .witch if! ll P"rt of the ",,,inli,hl "';tch. 

It ia ."' .... 1«1 by rotali". u.., _Itch ron"'" knob to tJ... 
mulmwn cou"I<>,.do<'k ... ;... POIitiun. n... dnme lamp .nd 
"",lnll",t mtd:. no ",piaCDI II' II unit. 

'1 ,,1110 " Swi. ch a nd lock ( ),II"de . 
Re moval .... d Ins'ollotlo .. 

1. OillC<>nr--r. 11>< """,tI'e (_mun" ) mble f ....... lb. 
bo.l!('ry. 

2. Turn ,.,., i,nilion k y 1(1 '00 ~"""_r~ p<>I<i lion and 
iruoe" a paper dip Or """"II wire into the, ,..,I"",...pln 
hole. 0.,1'''''' thfo pin and lu", In. k<ly !YIllnte",lock. 
..-iee, and pull m., key and k>ck cylin<k>, out of \he 
iWitch _-.rIbly. If only t.M IocIr: cylinder i. I<> be 
I"I'J>laOt'd., p~ to . tep Il 

3. From under Ilw irur.",..-, fllUlC'l. "",......., tho- nul 
II"OOl Lhe hood< 0( Lhe IJnltiun ,...;t<:h. 1(.,,,,,,,, ... \he 
lie WI' . ,,01. ,,"uK<' loed wi...,. lrum tho! .~ 

U'rml .... 1 01 the ....,itd>. Pull off th<! insulal<'d plu~ 
from m., mo . nr 1M ...-ildt. 

4. f'r_ in nn u.., re ... n1 the ...-itch "00 muo too ,he 
. ... ;I<"h '{, tum cou"too,c~",k ... lee. Iiemove m., br..,1. 
&Witch "nd "llAC<'r. 

5. TO INSTALL: P .... it;..,n 11>0 IpaCt'r on "'" . ",ilch 
" 'ilb the nprn bee .WIIY I ....... tJw lIWitch. 

6. PlaCt' Ilw mid> and IP"""" I<> t.he rwitch """Willi 
lind prc8I Ihoo _itch l"",anI the in;;trumrn. Ptl",,1 
a nd I~U the bez.oL 

7. II a I ....... iani.inn _itch II I<> be i ...... I1 ..... u-n 
• ~ri""t iIlI<> tho \<)Ck openin, "I t.he ianitinn 
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' • . ,o-._ Itop l ,.h, ~iIdI-l6OC.76U . 

_,lc:I\ ~nd lum the oIot in lhe ...... l<;h W • full 
"""nter-cluckwi ... l>08i.ion. 

R.. 11 ~ new Jock "Ylind", j,o I<> "" iruWJcd, in ... " If", 
hy in ."" ~ylind<-< ~nd tllrn the k~y I<> IhI! ~ccet­
>MY poehiull. Fin.,.. IhI! lock and k~y in Iht>. l~ni. 
li()n ~",ilch. d<Pl~" tho pi llng~r .1lp,lIy. nnll '\lm 
Ir.., key COI'nl~rclo<ok"'i ..... PW!h u... lock eyllnd .. , 
in.,;. tho .",i'eh. -rlH"" ,he key lu d""'k the lock 
~lindo, upcmilon. 

9. COJInNCI .he IIlOlU.bW plUi wi.h " ';""" In lhe lJjtek 
<>I ' he l,"'I""" ."",,,,,- l'tailion the _y ...w 
w"'se " 'j"", 00110 tho. i,ru'ion ...... lc:I\ Mud and in 
""'11 W .",,,inin, nul. 

10. C<lnnNCI II., 1.1""Y .... blt> and check \he i,nil"", 
..,.;..,., ol'enuion. 

St.rt.,_N. u tf"ol Swot'" ... d iu . lm. ,,1 
l1>e 'Ia",,, "",u, ... 1 owitch i. ~t<-d on !he lOP .~ 

uf \he ....... inr column unde. Ihe WI",,,,,,nl J'lllnel. See 
fi~", 10-10. 

I. To ~djUlI ... itch. I....-n 2 ..,. ....... ~Ita<hin' . ",!!d, 
'" .I ... rin~ ""h""n. 
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2. """il;"" . witch .., ll.ol .tatl", drwil ill elooed 
...... n ~Ieccor .. in II>< "N'" _ltal .,.. "I'"' pad 
""",lion. T!"'~n u.., :l .Itachin~ ~ 

3. C'-:k """", ci"",il in DII ",,!«tor Ievt:r pao.i_ 
tioc... Circuit muot be <>PC1I in "U pAOil ...... e:«<-pl. 
" N'" ... ·UI ... I <II" "p" I""k. 

to<k_Li te Swit ch R. m o .... 1 ond .... ""lotion 
1. Rt-_ Ihe JocknUI. 1>. ...... nnd _«or. 
Z. fI""",vc 'ho- bock-lite ... ·itch from lho- un.d~, ';lk <>I 

the in.o'","""M panel u,,,J w....."'''''''' 1M terminal 
bind Il"()In !he "",il<;h . 

3. Tn install the <witch. " ,,,or'" Ih<! '~n ... ov~1 prooo<iu .... 

IN5lIt UMINTS AN D CO NTRO LS 

Thill _lion con"'; .... informAlion (H\ "" ..... "in« pri .. -
";11," "nd ""18 0-/ u", ...,."",~ unit. in the ;""I""""nl 
cI .... te' lI..-mbly. A circuli di.o.rnm ohowin.l !he ..,.._ 
......-tiootl of u... ... u,,,,, .. ohmm" \he ~nd <If thi&-.:lion. 

The trw",rn''''1 d ... ~r ~~ ohown i .. II~", 10-11 in. 
cI..u.. .II duorg~ indicator lamp. f",,1 pup, temperature 
PUI", oil ~ ... indico.tor lAmp, hj·'-m incI;",,1or 
lam". 'urn ';P\IlI indicotno- lamp ~nd .~te,. A 
,.up ""l"'ge ~tor n.''''''iN • Mftf!an. YDltn", 
'uPply 10 lho f"'" ~up ..nd Im1pen llu", p.up cirru.iu. 
... 11 0-/ !he lns""" ..... '1lo am t leclriOlllly """",t.o>d uorpl 
Ih" .J)N!dorneI~r. 

It i& n,,\ "e.,,,,,,,,,,y 10 re""''''' II", ~lIli ... ;n""",,,,,1 
cI,,~t~t in or<i<-, 10 ,,,mm!p IhI! individunl (""'Irum ........ 
.~ u.., ;n.trumenl. arc """,nl...! till 1M Ollie' .u,f~"" of 
I .... cl w",,,,. To !"f'rno,~ ""y hut"'''',,''I. "'-"""'v@ \he 
r1".I~. "ns rot.;oininll ocre .... ~nd ,...".,...., Ie ...... fI""""", 
"'" i""'",,,,,,,,1 ,...lainin, ~ 1Nl1 lho! '""t~1 
a .. .,.y lrom "'" 1" ..... 1 and di.»n......-t tho ... j .... .,.. ",blH. 
5PIlCOMITIR 
It . may'" .. nd 1". loUotl_ 

The .. ........Ju""',." .. COIllIOCIod 10 II", "",,>UI ..... 11 of 
I .... t ... .....u.ion by II>OIU>O <>I 8 lIe.. lble """fl • • nd • dri .... 
'"' locoW i",i<Ie u.., t ....... ,""'"""'-

1. ()iso-vl"""t 'he.~ ""ble ot th .. ~ ... , 
2. l{emov~ IhI! i""'rumenl d .... t'" "" ... 1 """'ininr""""" 

and li/t the Ix-,~I. "'n>, Mod elUIl<'r ......... 1I1~'" from 
~ cluste, 00u.;"1 . See ~JU"" 10-12. 

3. R" .. lOv~ I"" 'l>t'edomcte, <lIIkt"bly ...... Ininl .,,,.,, • • 
and lift II", sp<'N\,-,,,,,,,I.,, from lhe cI .... "'r ...... ,.ing. 

4 To " .. tall. pooilion tbr '"Il"<:'domel", a""""bll' to the 
d" ..... hno,.inr ~nd i""",n the ",tn;n!MJ ___ 

~. Po.ilioll tho, c!uM<!' .......... nL>to 10 II", d" ............. _ 
;ni. Cl«ln nn.d pooit;"" tho;> i""'lt\ltl1Ocnl clu,"", Jo, ... 
in !he ........ 1. 

G. 1-.11 tl,., Uuotru ...... 1 c!.uter _I -.nd lena It> the 
d"'l<'r housing. 

i . Cc.onn<ct the ~e. aob ... I<> the ~ 
-.-"bll'_ 

0.; ... Cobl. It. p lo<em. " t 
\. To ... pl:o"" the I2bIe """'. <Wown.....-:! the coble houo-­

in( at the ~1Pr IU1d pull UO@<:IObl<> m<"O! oul of 
u... hou.inl. 

2. 1,_" • nPW ""bl<- co", in'" tNo OOuoin" twi •• i"l 

'" 
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f l, . l~lO-S, .... ,-N.""., Swlt<~_(&OC-763 S1 

it .1i~htly to be cerlain I~l ."" d,iven..,m.l i. ~n· 
II'lWtd in the drivMl ~ea,. If a "hie <ore is b.ok~n. I, 
i. n~ .... y 10 dl><u""'"" bo.h .."d. o' Ih ... bl. 
huu"nK in ord •• to , ........ ,.., .he brok.n _ .ion •. 

3. ]I it ;. """""""'Y to ,"pIa", U", driven g"',. pl."" 
the ~""r in posjtion bel"", in .. rting the ,Maine, clip 

PANH 

SPHDOM~TU 
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through the goo , .10"'. I ...... rt the 1Iew" a"d l>l~l. ;,,10 
tho Ira""",;"';"". Ik "".I.in ,h., ,be d.h·rn ,.ar is 
in ", •• b " 'ith the dri,.. , •••. 

4 . .If """""",,'y til ",plaC<" th~ ",ble hoWlini. avoid any 
sha rp bond. o. k'n k, 'n ., .. table ,oulin,. 

CONSTANT VOLTAGE GAUGE STSTlM 
A con..,.n! ,·oltaK~. "'KUlalo. i. vbced in oeri .. be­

l"·"",, u,~ iin" ion .,,·itch a""""",,ry trrID;",,1 . nd l he 
fuel and lempr,atu,"" ind;""tor dro.oi ..... Inpul v(}I"~K~ to 

t.ho' fuel ~nri tornpM"atum indica"" cirC"uilo<;' IimilOO to Q 

co",,"'nl '''.'''i" v~lu. of five vol lo. RcKUlation of the 
input volta" to" prffi<,t..'mi...-d ,,,.,,,,,"'nl "01"" p rovid". 
gauge Accuracy and . ",bilily. Th.", are no .. tvl"" adjust· 
m.nt. on ,"" c.n>'~ '" , '01 ..... <-c ula ••• othor thon 
nmonl and ",pla._enl 01 , .... ugul .. o. allHmbly. 
CAUTION , Avoid ~ .... ~ mom~n'ary .hmtin, 0/ the con· 
alaM "oltaN+' .~gula'or. Di!!c()~1U'c t the nesat;"" ""tie,), 
C<lbl" ftom the ""lte,), b~/ore doing any OL"O/"k "round 
area 0/ thi> '<Rulat",. 

Con .. an. Voltage Re gul ... a, 
Remayal and (n . taU ... la n 

I. Disconnect , be vlui un type wire conne<:tonl at u.., 
constant voilaiff' re(l1,lator. s.:... fiK~ l()..ll. 

2. &'mnvo the "'luJ.o(or rctoininJ OICJ"CW and ",move 
the ",,,,lator. 

3. 10>1.'011 tho> """"tan, vollalle "'lIula"" ;n pia"" with 

I .... ","'ininiI .,"""'. 
4. Connect the wrn.. w lho> "'J(Illator. 
5. Che<k tho o!><,ration uf !he Ka Uge8. 

'" ," " """' .ANIl 

'". I ~, '--1" .h~m'nl Cl~".,_"~' Vlow_(<>OC·1637) 

'" 
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.... 1 G ...... Sy"e m 

,.".. lue. pu~ 1I)'8tem oolllli&1lI 01 " ... ,,<linl unil. 
l....,.~ in llie ("-' "mI<. ~nrI a ,<"mote '~Wi.~, unil ( I~J 
13Ure) """,n"'" in the '"".ruzro,nl dus"". '11 .. ",mot.. 
.... ;,,\8 unil poinl ...... mntrolkd by • bi"..c.llic ann 

' ... 10-" _0'. , ....... Sw".h .... T_,....... ..... 
s....! , ... u"it-(1IOC-1...o1 
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.nd ,-li"l <'Oil. T he E ndm, unil .. ft ._1 chal 
~.riH ilo .... b;~ d~pendinl on I"" amounl 01 Iud 
in Lho "'nk. Thc fu~J KJlU(~ cirCU,1 ill .11 ....... " ot lhe ~nd 
of this -.1,,,..,. 

PUll ,,"'UG' UMOV,,"l ..... 0 1" " AlIATlON 
I . R""""", dwo insltu"",nt duW!< t-1. )""". and 

'" "'~.~' 

IL.!CTll("'. 
CONDU<;TlNt;. ,"",'NG 
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cluster mask from the instrument cluster housing. 
See figure 10-12. 

2. Disconnect the fuel gauge retaining screws and pull 
the fuel gauge away from the cluster. Disconnect 
the wires and remove the fuel gauge. 

3. TO INSTALL: Position the fuel gauge to the instru­
ment cluster and connect the wires. 

4. Install the fuel gauge with the retaining screws. 
5. Install the cluster mask, lens, and bezel with the 

retaining screws. 

FUEL TANK SENDING UNIT REMOVAL AND INSTALLATION 

1. Remove the gasoline from the fuel tank. As the fuel 
tank is not equipped with a drain plug on the station 
wagon, the gasoline may be removed by pump or 
siphon method. 

2. Disconnect the fuel tank sending unit wire at the 
sending unit. 

3. Loosen the hose clamp and disconnect the fuel tank 
line at the sending unit. 

4. Turn the sending unit retaining ring counterclock­
wise and remove the unit, retaining ring, and 
mounting gasket. 

5. To install, clean the fuel gauge sending unit mount­
ing surface at the fuel tank. 

6. Position the sending unit and mounting gasket to 
the fuel tank and secure with the retaining ring. 

7. Connect the sending unit wire and fuel tank line. 
S. Fill the fuel tank with the fuel removed. 
9. Check the fuel gauge operation and check for leaks. 

Temperature Gauge System 
The temperature gauge system consists of a sending 

unit mounted in the cylinder head, (figures 10-13 and 14) 
and a remote register unit, (temperature gauge) mounted 
on the instrument panel. See figure 10-12. The principle 
of operation is similar to the fuel gauge except that the 
resistance of the sending unit is varied by engine tem­
perature. The temperature gauge circuit is shown at the 
end of this section. 

TEMPERATURE GAUGE REMOVAL AND INSTALLATION 

1. Disconnect the negative (ground) battery cable. 
Remove the instrument cluster bezel, lens, and 
cluster mask from the instrument panel. See figure 
10-12. 

2. Remove the temperature gauge retaining screws and 
pull the temperature gauge from the cluster and dis­
connect the wires. 

3. Remove the temperature gauge. 
4. TO INSTALL: Position the temperature gauge 

assembly to the instrument cluster and connect the 
wires. 

5. Install the temperature gauge to the instrument 
cluster with the retaining screws. 

6. Install the cluster mask, lens, and bezel with the 
retaining screws. Connect the battery cable. 

TEMPERATURE SENDING UNIT REMOVAL AND INSTALLATION 

1. Disconnect the temperature sending unit wire at 
the sending unit. 
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2. Prepare the new temperature sending unit for in­
stallation by applying a small amount of water 
resistant sealer to the threads. 

3. Remove the temperature sending unit from the cyl­
inder head and immediately install the new tem­
perature sending unit. 

4. Connect the wire to the temperature sending unit. 
5. Start the engine and check the temperature sending 

unit operation. 

CONSTANT VOLTAGE GAUGE SYSTEM 
DIAGNOSIS AND TESTING 

A constant voltage regulator that is functioning cor­
rectly will cause a voltmeter pointer to fluctuate be­
tween 0 and approximately 7.0 volts when connected to 
the output terminal. It will, of course, be impossible to 
obtain an accurate voltmeter reading. The fluctuating 
voltage reading indicates, however, that the constant 
voltage regulator is functioning. The ability to deter­
mine if the constant voltage regulator is or is not func­
tioning, is a satisfactory service test. 

Do not attempt to repair or calibrate any panel indica­
tor or constant voltage regulator in the field. Replace­
ment with a new unit is the only practical means of 
servicing these units. 

Necessary equipment to adequately test the constant 
voltage gauge system is as follows: 

1. Voltmeter equipped with a scale having a maximum 
deflection of 15 volts. 

2. A constant voltage fuel gauge sending unit of known 
accuracy equipped with a short ground lead and clip. 

Temperature and Fuel Indicators Read 
Higher Than Conditions Warrant 

PROBABLE CAUSE: 
Poor ground at constant voltage regulator. 

TEST PROCEDURE: 
Clean and tighten regulator ground connection; recheck 
operation. 

Both Indicators Read Maximum After Ignition 
Switch Is Turned To The Ignition Position 
PROBABLE CAUSE: 
Regulator has stuck points or open heater windings. 

TEST PROCEDURE: 
Check voltage at output terminal of the regulator. A 
steady 12 volt reading indicates a damaged regulator 
which must be replaced. 

Fuel and Temperature Indicators Remain On 
"E" Or "C" When Ignition Switch Is Turned 
To Ignition Position 
PROBABLE CAUSE: 
Open regulator or open circuit on battery (input) side 
of regulator. 

TEST PROCEDURE: 
1. Check voltage at input side of regulator. If reading 

of 12 volts is obtained, replace regulator. 
2. If no voltage at input side of regulator is indicated, 

check input circuit for open circuit or broken wire. 
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Temperature Indicator Functions Correctly, 
but Fuel Indicator Registers Too High or Too Low 
PROBABLE CAUSE: 
Defective fuel indicator or fuel tank sending unit. 
TEST PROCEDURE: 

1. Disconnect lead wire at the sending unit; transfer 
the wire to a fuel tank sending unit reserved for 
testing. 

2. Ground the test sending unit to vehicle; place float 
in "empty" position. 

3. Turn ignition switch to ignition position. The in­
strument panel indicator needle should be at "E." 

4. Move the test tank sending unit float to "full" posi­
tion. Indicator needle should be at "F." 

5. If indicator readings are correct, replace tank send-
ing unit; if not correct, replace indicator unit. 

Fuel Indicator Functions Correctly, but 
Temperature Indicator Registers Too High 
or Too Low 
PROBABLE CAUSE: 
Defective temperature indicator or temperature sending 
unit. 
TEST PROCEDURE: 

1. Disconnect lead wire at sending unit; transfer the 
wire to the fuel tank sending unit reserved for 
testing. 

2. Ground the testing unit to vehicle; place float in 
"empty" position. 

3. Turn ignition switch to ignition position. The tem­
perature indicator needle should point to the low­
est indication on the indicator dial scale. 

4. Move the float to "full" position. The temperature 
indicator needle should point to the highest or "Hot" 
indication of the dial scale. 

5. If indicator readings are correct, replace the send-
ing unit. If not correct, replace the indicator unit. 

Erratic Temperature Indicator Operation 
PROBABLE CAUSE: 
Loose connections. 
TEST PROCEDURE: 
Clean and tighten all connections; recheck system oper­
ation. 

Erratic Fuel Indicator Operation 
PROBABLE CAUSE: 
Loose connections or defective fuel tank sending unit. 
TEST PROCEDURE: 

1. Test the tank sending unit by substituting sending 
unit with one of known accuracy. 

2. Clean and tighten all connections; recheck oper­
ation. 

GENERATOR CHARGE INDICATOR 
A red generator charge indicator lamp is used. This 

lamp flashes on if the battery is discharging and the 
generator is not supplying current. The indicator lamp 
is connected between the armature terminal of the gen­
erator regulator and the IGN. terminal of the ignition 
switch. See figure 10-14. This actually places the lamp in 
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parallel with the regulator cut-out contacts, and it will 
flash on and off as the contacts open and close, but not in 
conjunction with them. If the ignition switch is on (~ngine 
not running) , the cut-out contacts are open and the charge 
indicator lamp will light up, indicating that the genera­
tor is not charging the battery. The circuit for the lamp 
is from the battery, through the lamp, and through 
the generator armature to ground. As soon as the gen­
erator output comes up to equal that of the battery, the 
lamp no longer grounds at the armature, thus the circuit 
is broken and the lamp goes out. At approximately the 
same time the cut-out contacts close, and the generator 
output will flow to the battery. 

Charge Indicator Lamp Test 
To test the charge indicator lamp, turn the ignition 

switch on with the engine stopped. The lamp should 
light. If it does not, the lamp is either burned out, the 
wiring to the lamp is defective, or the generator armature 
is not grounding. 

OIL PRESSURE INDICATOR 
All models are equipped with a red indicator lamp 

which flashes on when the oil pressure is below a safe 
value. The lamp should light when the ignition switch 
is first turned on, and it should go out when the engine 
comes up to speed. The lamp is connected between the 
oil pressure switch (sending unit) and the IGN. terminal 
of the ignition switch. 

When the engine is not operating, the oil pressure 
operated switch is closed. Thus, with no oil pressure, 
current flows from the IGN. terminal of the ignition 
switch through the lamp, and through the oil pressure 
switch to ground. 

As the engine comes up to speed, the oil pressure in­
creases. After the pressure has risen to a safe value, the 
oil pressure operated switch opens up, allowing the light 
to go out. As long as the oil pressure is maintained, 
the indicator lamp will remain out. If at any time the 
oil pressure in the system drops below about seven 
pounds, the switch closes and the lamp lights. 

Oil Pressure Indicator Lamp Test 
To test the oil pressure switch on the engine (figure 

10-13), turn the ignition switch on, engine not running, 
the indicator light should come on. If the indicator light 
does not come on, short the terminal of the oil pressure 
switch unit to ground. If the light now comes on, the oil 
pressure switch is defective. If the light still does not 
come on, the bulb is burned out or the wires from the 
bulb to the ignition switch and oil pressure switch are 
defective. 

Oil Pressure Switch Removal and Installation 
1. Disconnect the oil pressure sending unit wire at the 

unit. See figure 10-13. 
2. Remove the oil pressure sending unit from the en­

gine. 
3. Apply sealing compound to the threads of the unit 

to be installed, and install the new oil pressure 
sending unit. 
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i . Con....:t I"" .,-; .... 10 IN! oil ptftIIU", oendinc unil. 
5. C"",-* the _ra,ion 01 ,he unit. 

'URN SIGNAL 
".,. tum IiJI'laI ... i.in!: rnalnun it ,nov.." 01 u,., end "I 

Ih~ HCllon. 

'U", Signal Switch and Wi .... m .... 1 
1. DiiOJ' lfW<!t U ... hom wi", and the turn oifNIl ..... ·itch 

wirft und.r lhe i ... ,",_nt "" .... 1 .1 the alf.oerinl 
""Iumn. Slide the ina.btluc" tube lrom Ihe _-.-in, 
!I01I ... nn u>d .,-;..,., 

2. ite"""'e the h<:>m. but..,., ond """ ..... 
3. r.t.,k the alftt ing " 'lwel poo.ition on tho 8tHring 

column. lIenwve the AI..,rin, wt-I .... "'ininl nul and 
rerno'o'p I"" • ...".in, ... hfoo!l. 

~ . lI""""' .... nd remove the tum 1i.",,1 lev~, . 
. ~. R~mo,e the turn 'i" .... 1 ewitch UJ .~.in ~ column 

relalnin, IOCmw. and !>Ull tho .""itch .""y from 
, ..... Ift,in, ""IWllIl Ranle. See II...,.., 1016. 

6. Remo"" the .tftl'in. rolumn I'bo"llft retainina nula. 
n... bolla ,..ill fall into the ~rin, column UI'P'" 
hub. 

7. It-~ the tum "'"",I ... ·it<:h., ._.ina" ",IUUlD 
I'boRg<' • ..........,. and "" ifin, ~Iy from Ihe ._,inl 
column. 

8.. H......"..e the tw<> 1>01 .. that leU inl<> II", .I"",ing 
""lumn u"!",, hub. 

9. Remove lhe .tee,ina" culunlll IlAn,f. from Ihe IW"n 
oU~".1 """Itch aaoembly. 

r ... n SIgn." S .. ilch and W I ...... 'allal;on 
1. Roo ... the hu n "',DIlI ,...,;tch wiri .... throulh \Iv; ""e.. 

in lhe Wlcnn, column I'bonl"'. d<twn \Iv; .~inl 
rolumn. and oul IN! boLo in Ihe ~ rol""'" 
under the inotn>"""" ""nel. 

2. "'-ilion I"" lleflinl rolumn I'bon~ ",tainina hoi .. 
10 the "nrifonid.. of Ihe fbtn,~.nd I .. rt the ","'inina 
null. l'OIltion lhe .""',iflll column /lr,nre 10 Ihe ._,. 
In, column. 

a. ·Nlh ... n I"" . I.t.;e,in~ culunlD IIo>n~ \0 . t.....rin g 001. 
lUlUi ri)\II.ininl n utl. 

• . P.-itlon \Iv; tum ",1(tI.01 _itch I<> the .~<i", oolumn 
IInn~~ >Uld imolHll the relAln!n, """"'"'. 

5. InIfUolI I"" tum .;"w ~. 

" 

, 

f~. IO-I S_O ... __ Cha , •• ,""'.' " (_. C; .. o;,_I,I'I<.t 
("-'711$1 

". 

'~. 10- 16-_"'_ e... .... . ... 10'" so".n.I 
s ... iWII '1."-I~.1"'J 

6 . Ptailion the ._rinJ column fLon.., s~e and lloeve 
.p'!n~. 

7. I".t...ll the .(""rin~ wl_1 ~"d ","'inin~ nul. 
S. I""lttll lhe hom butlOn nnd .prin • . 
9. SUM u,.. irumlAlno" "" ... I"" 111m indkAtor . nd IvIm 

buU..., ... in-o and ~ the wild. 
10. ( ;hodc Ihe tum sitnal nnd horn op=tt ion. 

'".n Sign.I flo ....... pl ........ "' 
~ lum oU.nalllatobe, ito luuoled un the kit , ... , sidol 

01 til!! i ... I"" .... nt elu"", •. Sole fiJI>'" 10-11. T o """""" 
the 1I.>aM • .....m u" bHtilld lhe Inlltnn",,,,1 c~. <lio­
""""""I lhe lwu wi...,., 'ro." the llMher unit le, mi .... l .. 
"lid pull the flaohcr lrom ito .prin, dip. 

UOUIU 5HOOfiNG GUIDI_rURN SIGNAL 

On. Signal LI,hl faill 10 Ope.al • 
i . Bu""", oul bolb. 
Z. u....., <u",-...:tion .1 junction block. 
3 . La.-~ I I bulb _keto 
~. t.c.:- CXJIlI><Cti<Jn 11.' "";1<,11 .... rnbly. 

All Sign'" La..,p. fail to Ope, .. . 

J. Burned ""I /""". 
2. Fnulty"";tch ..-,mbJy . 
• 1. 'Aulty n..her unit. 
~ . OVOn .... oho,led wi", I,.,.., /IaaI",. uni t'" . ""itch . 
• ~. (}pM> or shorted w"" from i,nilion. ..... ild> I<> f"",. 

Tu ... 5lgna( Canc.I ....... .., .... '.1, 
I. c..rn Improperly poeit\oned on hub of ,.,lweI. 
2. ("..oil _"'- 0lI _itch .,b", -..bb Io..e or ........ 

0 ... SIgnal LI,ht fl •• " •• II..., f • • t 
I. Su,nod oul bulb 11.1 1""'1 or roo •. 
2. ~n ~ian or hi,h ,...;ala".,. at 1""'1 or ..... . . 
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2. Fkmo-..~ the horn """"nlin, bno<i;@c 10 hom rnuoinina: 
I'()~l ~ and "'lDOV1! tho hom. 

HO.NS 

A pool. oIlwwi honu; .. <"Olltroikd by "-nt 01 ... ",lAy. 
'llw! hom but ton c'- tho ... Loy <Oobcta. """,pidi"" the 
ci""," 10 the homt. One 01 ilz t.orn. hal ... hi,tl.plldwd 
tOM; tIM! otl"" hal • Iow·pitched lOne.. 

, • ., o nd Adj" ' ''''. nt 

11>e nnly teet n.. "rY on the ........... lor cur.....,' 
dru ... n", ~"W".....,t Mjustmml KOO adjwu the tone 01 , .. ..... 
CUUI HT IIItAW TUT 

COIt1\()Ct K ."It"...IIi, ~nd RltI",,,(.,r to the hom And 
to ~ volt",c IUPP)y Il.nown in figu", '0-17 . 'Tl>I' nor"",' 
cu',.,nl d raw 'or the honw a, 12 ,""It .. ill 9.0-10.0 ."',..,"' • . 

AOJ UITMiNT 

Tone "lid <:u~"t '"'' adj""t<d I>y ch:.nainc II", .,.n· 
1<IIoet u.na\oon ( ~'''''' 10-18) . ("".<>r\JIK"I thn hom AI ohown 
in 6.., .... 10-17. 1\tm the..,\1 I(w,kina: ~iUIII'n, nut 
until the cur",nl ~ ""thin the Iimiu Inr the hom bein. 
ad.lu*ted. lIeplace u... cnwor and nrl>cct u... cu~1 dra .... 

H ...... . . ........ 1 ... d h .. t.U.rion 

1"1>0. homI.", mounted on each oidc of Lbo ~nK''''' (On"I . 

I'I'Tlmenl d,,,,,",ly behind Lbo .... d;.!or ~ Ito.-­
mov~1 and InouJIo..ion p~"", as loll""", 
I. Dilotnnnect the horn wi .... M the u,nn'n.l. 

L.------,-'.-. ~,.,;._:"~.~_;o"";.;~;<."';;~-------

3. To "'-II. mount u... hnrn In pooiliDn. Ib.n .ttad> 

the born "" ... to u... hom Icnn'MI. 

Kor n .inl 

The horn rin, .. -.nbled 10 the ............ w'-l. '"'" 
hom rin. """Iact makeo ..........:tian with the born n:lay 
wi,.., by ,,-.... of • slid ..... contact ...... unllld on the ~ 
<>11M __ rinll column. Wb.n tho hom rin, I. ""I'~. 
the hon> rinA e<mUOct _to. 00' ...... 1;.,n with ,round. 

Ho rn BuHon CO .. IOOI 

. (MOVA' 

I. Dia<nntW<:t the bl ...... y.,l1_ hAnd horn win: under 
tho I".!rumen' PI'""I. to the koft 0' the _i.,. <01.. 
"~ 

Z. P ...... down evenly on u... hom button or rin, and 
'um coun~rdocI<wiooe unlil It 11111 <><>1 frnm ~ 
_rinr ..-heel. 

3. Rr""",... the bo<n bullOl, .nd ",,"n,. 
4. M .... 1r ...... MHrinr wt.e..1 p<*lian to tho __ rin, 

rolumn. Re_ tho __ in, wt-, .... \ainina: nu' 
and ~ tho ...... il., ... .....,1. 

Ii. R.>"""", the tum ind ..... !or ~, ............... the tum 

indica"" mern..nilont ",u'nin. I'CI"@"W. ( fill:\l'" 10·16) , 
.nd lilt tho """' .... "iam '" nne &1&:. 

6. Remo"" tho """"'" rel&inln, tho born b .. Hlon con. 
tile' ""d pUll II", contact And wi", front Ihoo ort...r inl 
column 

IHUA UAT!ON 

I. , ... tall tho hom "'ntact ... "" th"",.h tho ot«:rinl 
oolumn and .... tall tho retain,n, 1Ittt'W. 

2. Pno.ilion the tum i..rua.tor ..-ha .. ,.." in plaoo and 
inautll the ..,"'ini", ~ 

3. Install the tum ind;"'tor lev«. 
4. 1 ... "'11....., 8Ieerinc w,-' ond reu.inina: nuL 
.... I ... tall tho. born bulton oprin, and buWln. 
5. r.onnect the bl ..... y~lloot hAnd hom ...... undt!r the 

i .... lm"""" """"I. 
TROUBU SHOaliNG GUIDI-tlO.NS 

a ... Horn ... ib to Opo ... t. 

l. Shnrt.-d or open w"" Imm ",lAY to horn. 
2. Out of adju.un.nl. 
~. Uclcct"·~ hum. 

loth Ho.n. 'Dil to Operot. 
I. ~ connection al hum button contad 
Z. Op,n w"'" from junctloon bluck to born bu' ...... 
S. ()pm wi", lrom junclioon bIoct 10 ",lay. 
4. In"" ..... "'v~ ...,by. 
S. Honuo <id:0!CI:i"" or wt or .djualmenL 

Ho ... Operot •• Contl .. _ ... , ~ o. ' nt ... ml_ .. tI~ 

W ithout 1O . . .. i"l tho Korn . Ing 

1. SI>oru!d wire from button oontact 10 Junction bIoc:It.. 
2. SI>ort.:d wi ... lrom juncliun blnclr to ,..,Iay. 
3. Short«! ",lay. 
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CIGAR LIGHTER 

The cigar lighter is protected by a sulphur disc fuse 
located at the rear of the socket and retainer assembly. 

Removal and Installation 

1. Disconnect the negative (ground) cable from the 
battery. 

2. Disconnect the wire connector from the terminal 
at the rear of the cigar lighter socket. 

3. Unscrew the retainer from the back of the cigar 
lighter and remove the lighter assembly. 

4. To install, reverse the removal procedure and test 
operation of the lighter. 

WINDSHIELD WIPER SYSTEM 

The windshield wiper system is link-driven with the 
pivot assemblies secured to the cowl top panel as shown 
in figure 10-19. 

Either a vacuum or an electric wiper motor is used. The 
wiper controls are identical for vacuum and electric 
motors. 

Wiper Performance Check 

Before replacing the wiper motor, it should be deter­
mined that the motor is actually the cause of poor wiper 
operation. The following sequence is recommended for 
checking wiper operation: 

1. Check the wiper arms to make certain that they are 

NUT 

SPACER ~ 

GAS K ET -------, __________ 

""""""""'" 

ARM AND PIVOT 
SHAFT ASSEMBLY 

WIPER MOTOR 

LAMPS, INSTRUMENTS, AND CONTROLS 

properly mounted and that the- wiper arm pivots 
operate freely. 

2. Check all rubber hoses for a cracked or collapsed 
condition. The hose generally collapses where it 
connects to the metal tubing. If this condition exists, 
remove the damaged portion of the hose. This applies 
only to cars equipped with vacuum wiper motors. 

3. Check the wiring and the 12-ampere circuit breaker 
located to the right side of the ignition switch on the 
lower instrument panel. This applies only to cars 
equipped with electric wiper motors. 

4. Test the booster pump vacuum. This applies only to 
cars equipped with vacuum wiper motors. The vac­
uum pump should be checked with a vacuum gauge 
for sufficient capacity. Disconnect both hoses at the 
pump. With the vacuum gauge installed to the in­
board fitting, run the engine to 600 rpm. The vacuum 
reading should not be less than 10.0" Hg. If the 
pump is under this specification, the pump must be 
repaired. 

5. Check the manual control cable to make certain that 
it is properly adjusted and attached to the wiper 
motor. 

6. Start the engine, wet the windshield, and turn the 
wiper control knob clockwise; the wiper should wipe 
a long pattern. Then turn the wiper control knob 
further clockwise until a detent is felt; the wipers 
should now operate faster with a shorter wiping 
pattern. 

Fig. 10-19-Windshield Wiper Linkage-(60C-8022) 
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Motor Removal and Installation 

1. Disconnect the negative (ground) cable from the 
battery. This applies only to cars equipped with elec­
tric wiper motors. 

2. Loosen the control cable retaining screw at the 
wiper motor. 

3. Disconnect the vacuum hose at the wiper motor. This 
applies only to cars equipped with vacuum wiper 
motors. Disconnect the windshield washer control 
cable, if so equipped. 

4. Remove the wiper motor to auxiliary drive mounting 
bolts; remove the wiper motor. 

5. To install the wiper motor, reverse the removal pro­
cedure. 

Arm and Pivot Shaft Removal and Installation 

1. Remove the wiper arm and blade from the wiper 
pivot. 

2. Remove the nut bezel and gasket securing the pivot 
shaft to the cowl. 

3. Remove the spring type retainers that connect the 
wiper arm and shaft assembly to the auxiliary drive. 

4. Remove the wiper arm and shaft assembly. 
5. To install the wiper arm and pivot shaft assembly, 

reverse the removal procedure. 

Control Removal and Installation 

1. Disconnect the wiper control cable from the wiper 
motor. 

2. Remove the setscrew in the wiper control knob. 
Remove the knob. 

3. Remove the nut securing the wiper control to the 
instrument panel and remove the wiper control 
assembly from the rear of the panel. Remove the 
wiper control cable as an assembly. 

4. TO INSTALL: Position the wiper control assembly 
in the instrument panel. Install the retaining nut 
and tighten it. 

5. Install the wiper control knob on the wiper control 
assembly and tighten the setscrew. 

6. Connect the control cable to the wiper motor. Posi­
tion the cable housing under the retaining screw and 
washer and tighten the screw. 

7. Check the wipers for proper operation, checking the 
windshield washer also (if so equipped) for proper 
operation. 

TROUBLE SHOOTING 

Wiper Control In Detent - No Fast Wiper Operation 

If the fast detent is obtained but the wiper fails to 
operate in a fast motion and a short pattern, it will be 
necessary for the wiper motor to be repaired or replaced. 

Wiper Will Not Turn Off 

If unit is equipped with windshield washers and the 
wipers fail to stop when the control knob is turned off 
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(counterclockwise), it may be because the washer con­
trol cable is disconnected from the wiper plastic valve. 
If this condition exists, it will be necessary to reinstall 
the cable into the valve. 

Wipers Move Out and Stop 

When turning the wiper control knob results in the 
wipers moving out but not returning and all cables are 
properly engaged, the fault is within the motor. 

DASH PANEL WIRING QUICK DISCONNECTS 

Instrument panel wiring incorporates the use of mul­
tiple quick disconnects which are inserted into the dash 
panel from the passenger compartment side and secured 
by metal tabs. See figure 10-20. The mating disconnect 
is connected on the engine compartment side of the dash 
panel. 

There are two multiple quick disconnects located at 
the left side of the dash panel on all models. The quick 
disconnect on the passenger compartment side can be 
removed by depressing the four tabs and pulling the dis­
connect from the dash panel. 

DASH PANEL 
PASSENGER 

COMPARTMENT 
SIDE 

\ 

DEPRESS ( 4) TABS TO REMOVE 
CONNECTOR FROM DASH PANEL 

Fig. lO-20-Dash Panel Multiple Quick Disconnect-(60C-7647) 

Individual wires with molded grommets, for the station 
wagon tailgate power window and back-up lamps (Stand­
ard Transmission), are routed through the left side of 
the dash panel just below the two multiple quick dis­
connects, on units so equipped. 

CIRCUIT BREAKERS AND FUSES 

The main light switch junction block which contains 
the wires leading to the switch, also serves as the fuse 
mounting block. See figure 10-7. 

Fuse and circuit breaker location and protection are 
given in the Fuse and Circuit Breaker chart. 

WIRING DIAGRAM 

The wiring diagrams are provided as an aid to the 
mechanic in locating and correcting electrical system 
failures. 

Some basic rules to follow when making electrical 
system repairs are: 
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1. Disconnect negative (ground) battery cable from 
the battery before removal of any electrical com­
ponent to prevent the possibility of causing a short 
circuit. 

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, 
therefore, may be the cause of an overloaded cir­
cuit or may be the cause of an open circuit. During 
diagnosis, inspect all connections for these conditions. 

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 

SPECIFICATIONS 

FUSE AND CIRCUIT BREAKER CHART 

CIRCUIT PROTECTIVE DEVICE LOCATIONS 

Headlamps 18 Amp. Circuit Breaker Integral With Headlight Switch 

Park, Rear, Dome and Instrument 
Panel Lamps 3AG-15 Amp. Fuse 

Turn Signals & Back Up Lamps SFE-14 Amp. Fuse 

Radio SFE-7.5 Amp. Fuse 
Fuse Panel on Lighting Switch 

Heater Blower SFE-14 Amp. Fuse 

Electric Windshield Wiper 12 Amp. Circuit Breaker Right Side of Instrument Panel -
Near the Ignition Switch 

Cigar Lighter Sulphur Disc Fuse On Back of Cigar Lighter 

Electric Window Regulator-Station 30 Amp. Circuit Breaker Mounted on Starter Relay 
Wagon Tailgate Control Circuit Lower Back Panel Inboard of 
Motor Ground 13.5 Amp. Circuit Breaker R.H. Rear Lamp Wire Grommet 

Air Conditioning (Hang-On Unit) 3AG-15 Amp. Fuse Under Panel in Compressor 

BULB CHART 

LAMP NO. OF CANDLE 
TRADE 

DESCRIPTION BULBS USED POWER OR 
NO. WATTAGE 

Headlamps: 
Low Beam No.2 2 50/37.5 W 4002 

High Beam No.1 2 37.5 W 4001 

Front Turn Signal 
and Pm:king 2 32/4 C.P. 1034 

I 

Rear Turn Signal, 
Stop and Tail: 
Sedan 2 32/4 C.P. 1034 

Station Wagon* 4 32/4 C.P. 1034 

Back-Up Lamps 
Sedan 2 21 C.P. 1141 
Station Wagon 2 32/4 C.P. 1034 

Rear License 
Lamp 1 4 C.P. 67 

Instrument Panel 
Indicators: 
Hi Beam 1 2 C.P. 57 
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Clutch Feed Line 

LAMP NO. OF 
CANDLE 

TRADE 
DESCRIPTION BULBS USED POWER OR 

NO. WATTAGE 

Oil Pressure 1 2 C.P. 57 

Generator 1 2 C.P. 57 

Turn Signal 1 2 C.P. 57 

Illumination: 
Cluster 2 2 C.P. 57 

Radio Dial 1 2 C.P. 57 

Dome Lamp 1 15 C.P. 1003 

Glove Compartment 1 2 C.P. 57 

*The Lower Bulbs are replaced wIth Back-Up Lamps, 
when so equipped. 

HORNS, INSTRUMENTS, STOP LIGHT SWITCH 
AND TURN INDICATOR 

Horn Current Draw at 12V 10-11 Amps. 

Fuel and Temperature Gauges 
Average Voltage at Gauge Terminals 5V 

Stop Light Switch Operating Pressure 60-110 psi 

Turn Indicator Current Draw at 12V 0-4 Amps. 

Heater Motor 
Low Speed 4-5 Amps. 

High Speed 5-6 Amps. 
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HORN BUTTON 
HEADLAMP SWITCH 

HEATER SWITCH 

WIRING COLOR CODE 

LOW 
PITCH -,,---.:::: BL-Y BLUE-YELLOW STRIPE 
HORN 

B tlLACK 

B-Y BLACK-YELLOW STRIPE 

BR BROWN 

HIGH PITCH HORN 
R RED 

0 ORANGE 

HEATER SWITCH 

14A

L
MPFUSE \po---6--o 

BR----O--

t ACe. TERMINAL OF ~R 

~ __ J_------O-------------------, 

HEADLAMP SWITCH -------I::. ~------R--------~ 

HEATER BLOWER MOTOR CIRCUIT 

~ B-Y 

"" BATTERY TERMINAL OF 
GENERATOR REGULATOR 

J1~Bl_Y~Bl-Y 
- - HORN BUTTON HORN CIRCUIT 

HIGH :ITCH HORN..m 
,rr1-- LOW PITCH 

B~ HORN 

I::. INDICATES PART OF MULTIPLE CONNECTOR CD ALL LETTERS CIRCLED AS SHOWN INDICATE CONNECTORS 

Fig. 10-21-Heater Blower and Horn Circuit~-(61CM-7601) 
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FUEL GAGE (TANK UNIT) 

CHARGE INDICATOR lAMP 
OIL PRESSURE 

INDICATOR LAMP 

MODELS 59 A & 71 A 

GENERATOR REGULA TOR FUEL GAGE 

WIRING COLOR CODE 

Y YELLOW 
YoW YELLOW-WHITE STRIPE 
B-G BLACK-GREEN STRIPE 

W-R WHITE-RED STRIPE 
R-W RED-WHITE STRIPE 
Y -B YELLOW-BLACK STRIPE 

IGNITION SWITCH -6-
_ ......... >-r7'_ c....+---B-G---8~=~f-----B-G YoW -L_j--..., 

?"-Y-----''rl CONSTANT 
SPLICE IN MAIN VOLTAGE 
WIRING ASS'Y B-G UNIT 

CHARGE 
INDICATOR 

OIL PRESSURE 
INDICATOR 

LAMP B-G 

~G TEMPERATURE GAGE CD 
Y-B 

0~' 
Y-B 

0
W

L-

R

" 

W-R---~~~II 
OIL PRESSURE 

SENDING UNIT 
r-----Y-B-------~ 

'GENERATOR 
~-------GENERATOR REGULATOR 

fa\ ALL LETTERS CIRCLED 
~ AS SHOWN INDICATE CONNECTORS 

6. INDICATES PART OF 
MULTIPLE CONNECTOR 

Fig, 10-22-lnstrument Gauge Circuits-(61 CM-7603) 
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" 

TEMPERATURE 
INDICATOR 
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MODElS 59A & 71A ONLY 

TURN SIGNAL FlASHER~;:::::::::::::--~ 

TURN SIGNAL SWITCH 

I 

REAR TURN SIGNAL 
TAIL & STOP LAMP (R.H.) 

WIRING COLOR CODE 

W-B WHITE-BLUE STRIPE 
G-W GREEN-WHITE STRIPE 
O-BL ORANGE-BLUE STRIPE 
0-Y ORANGE-YELLOW STRIPE 
G-O GREEN-ORANGE STRIPE 

STOP LAMP SWITCH 

G GREEN 
Y YElLOW 
B BLUE 

G -Y GREEN-YElLOW STRIPE 
B- G BLACK-GREEN STRIPE 

FRONT TURN SIGNAL AND PARKING LAMP (l.H.) 

MODELS 59!A & 71 A ONLY 
~RN SIGNAL FLASHER 

CG-B~O-Y---V-BL j--- CD I' 

ACe. TERMINAL 14 AMP. FUSE I REAR TURN SIGNAL 
IGNITION SWITCH L ... ....:rAIL & STOP LAMP (R'H')~ 

............ 
r------...... ~c::J~-----

TURN SIGNAL- I 0 I· 
INDICATOR LAMP O-BL 

TURN SIGNAL SWITCH_ 

W-B----_ -.-------c=t-- W-B W-B--+-------------......;;~ 

FRONT TURN SIGNAL 
& PARK LAMP .(R.H.) 

1...-_______ G-W 

e-------L~- G-W -c:::J--- G-W -------....::::.~=:r_"---I__-<> 

./ 

FRONT TURN SIGNAL 
& PARK LAMP (l.H.) 

l;. l;. 

CD CD G-c=J-G~~G -'--4--
[:, \ REAR TURN SIGNAL 

STOP LAMP SWITCH TAIL & STOP LAMP (l.H.) 

15 AMP. FUSE ON HEADLAMP 
SWITCH DISCONNECT BLOCK 

BATTERY TERMINAL OF 
LIGHTING SWITCH SPLICE IN MAIN 

WIRING ASS'Y. 

'----- G -Y-----f1""" O----Y~ 
MODElS 59 A & 71 A ONLY 

l;. INDICATES PART OF MULTIPLE CONNECTOR CD ALL LETTERS CIRCLED AS SHOWN INDICATE CONNECTORS 

Fig. 10-23-Turn Signal Circuit-(61CM-7604) 

,. 
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DOOR OPERATED SWITCH 
R.H. FRONT 

DOME LAMP FUSE & SWITCH 
ON LIGHTING SWITCH 

LAMPS, INSTRUMENTS, AND CONTROLS 

--- DOME LAMP 

WIRING COLOR CODE 

Y YELLOW 

BL-W BLUE-WHITE STRIPE 

B-BL BLACK-BLUE STRIPE 

G- Y GREEN-YELLOW STRIPE 

\---------BL-W-------.....j1Dl-C------IO 

SPLICE IN MAIN 
ym 

WIRING ASS'Y. CIGAR LIGHTER CIGAR LIGHTER CIRCUIT 

SPLICE IN MAIN 
WIRING ASS'Y DOME LAMP SWITCH 

254 

L 
/15 AMP. FUSE ~ INTEGRAL WITH LIGHTING SWITCH ~ 

Y ---4\..0.--G-Y---;:::oO \) B-BL ,-----f-=y------, 

/ 

G-Y DOOR OPERATED SWITCH 

BATTERY TERMINAL 
OF LIGHTING SWITCH 

f.\A ALL LETTERS CIRCLED 
\!V AS SHOWN 

INDICATE CONNECTORS 

R.H. FRONT B-BL 

A ~JB-Bl~:J.t:.~==='~0::::...J 

B-BL 

G-Y-o ~ DOOR OPERATED SWITCH 
L.H. FRONT 

DOME LAMP 

t:. INDICATES PART OF MULTIPLE CONNECTOR 

DOME LAMP CIRCUIT 

Fig. 10-24-Dome Lamp and Cigar Lighter Circuits-(61 CM-7605) 
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R.H. REAR LAMP MODELS 59 A & 71 A ONLY 
TURN INDICATOR SWITCH LAMP LICENSE LAMP 

INSTRUMENT PANEL LAMP 

TURN SIGNAL SWITCH 

L.H. 

R.H. 
PARKING 

LAMP 

II 

L.H. HEADLAMP 
OUTER 

L.H. 

BEAM CONTROL SWITCH 

CD 
r-:-c=!oo::::::------+- G-B ~===:=J--rO 

G-B CD 
'" \ '---+- R-B ----c=:J---O \ 

BEAM 
CONTROL 
SWITCH 

fS@MP · 
B-Y-C=k---t-....., 

_ R.H. CD 
IS@MP . B-Y 

-=- R.H. HEADLA7B;Y ~ G-B 

INNER 

'I~G-B~G 
R.H. HEADLAMP 

OUTER 

ALL LEITERS CIRCLED AS 

A 

"g-' 
INSTRUMENT 

PANEL LAMP 

@?::',yG 
LAMP 

SPLICE IN MAIN 
WIRING ASS'Y. '---------' 

R-Y 

R.H. REAR LAMP 

WIRING COLOR CODE 

O-BL ORANGE-BLUE STRIPE 

G-O GREEN-ORANGE STRIPE 

G GREEN 

B-Y BLACK-YELLOW STRIPE 

G-B GREEN-BLACK STRIPE 

R-B RED-BLACK STRIPE 

B BLACK 

R-Y RED-YELLOW STRIPE 

BL-R BLUE-RED STRIPE 

Y YELLOW 

G-Y GREEN-YELLOW STRIPE 

L.H. REAR LAMP 

II 

SHOWN INDICATE CONNECTORS TURN SIGNAL SWITCH 
'" INDICATES PART OF MULTIPLE CONNECTOR 

Fig. I 0-25-Exterior and Instrument Lamp Circuits-{61 CM-7606) 
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® SINGLE FILAMENT --CJ GOVERNOR O\.JJ FUSE 
LAMP INSULA TED D-

~ SINGLE FILAMENT 
0 o 0 LAMP JUNCTION BLOCK 

GENERATOR 

@ DOUBLE FILAMENT 
LAMP --t> <l-- SPARK PLUG 

@ INDICATOR LAMP 
INSULATED 

m ELECTRIC MOTOR 

ffi 
HORN RELAY 

INDICATOR LAMP 

U] ....L HORN 

~ TERMINAL -() cr- PUSH-PULL SWITCH 

• SPLICE -0---0- TOGGLE SWITCH l- HORN BUTTON 

--c:::::J- SINGLE CONNECTOR -0-0- PUSH BUTTON 
SWITCH 

RELAY 

g DOUBLE CONNECTOR ~ SWITCH S.P.D.T. 

lo -
-<>0- CIRCUIT BREAKER 

(l(]() BUS BAR 

® IGNITION SWITCH 
~ RHEOSTAT [ RESISTOR 

® ® 

IIr-- GROUND ~ 1'1'1 11'1 1 P- BATTERY O~ VACUUM SWITC 

Fig. 10-26-Wiring Diagram Symbols-(61 MM-7828) 
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SECTION 11-ACCESSORIES 
RADIO 

".., push butlofl ",d;" contain. 4 tut.", :u>d 2 , .... ,, ­

ais"'". 
1'unin~ is cont!'(l111!d by ij push hutto"" .md by the 

manual tuninJI control at the rilht 01 the """,h..,. dial 
Volume 000 tone Q,.., conlroll..d by II>< du..1 cun\",1 a\ 
the lelt aide of the r"""iv~r dial. TI>< volume control ,,100 
turna (he <=eiver on and of(, 

Model Iden.lfI .. "len 

The .. rial number identillcation plate .iv"" all the 
~ inlonno.tion lor po8itive identillcalKm. 

RXAMf'LF.: 14MR-<JOHlOl 

1 _ Mooel y"". -1961 

4 _ Tubo! Complement 

M _ Ma~uladu...,r - Motorola 
E _ V~hide _ Come. 

OOHXll - SUlrting Serial Number 

• 
Adluotmento 

Be OUJ'1O to wann up the """,Iwr for fi"~ minure. belOl"C 
"",ki~g a... lollowinJ adj""tmen18. 

ANnNNA TlIMM.~ 

1 E1I"tcnd the antenna '" iUl maximunl l<>nlllh. Tum 
lhe to"" rontrol '" maximum treble ( fully dod,,­
wi .. ). Tu"" in th~ ....... ke<t atJttion around 1400 on 
the dinl, and rOO""" the vol""", uolil lb. olation i. 
b3.rely audibl~. 

2. Red""" the volume to a low vaJu.e, and tu"" in the 
d.".u.".r. Iocol . talion .. ith a... "",nUllI oontrol lcnob. 
The ota.tion io com:ctJy tufl<'d i~ when the oJ_t 
lone i . """r<!. 

3. Car..!ully push the button in aU the ""Y. then Ttl­

l ...... iL 
4. Adj\llJl the n:maininS bullo ... in tho! ....... m..nner 

10 other local . talw.... then openlte \he buttons lOt: 
...... peIOt .. . """"",,C)'. 

5. RHdjuot any r:.uttoN that ohift from the control 
lunina poinL 

Minor I.""ir. 

,US! UnAClMENT 

If the radio does not opcmtc. cbcd: the radio lUie 
(1.5 am...,,.., ) which i.located in the ruse):llll"Oel alta.che<i 
to the mIl;n li,ht . .... itch. 

2. Turn th< antenna trimmer knob oIowl)' in either 
diroction until " peak ",,]ume is ,,,,,d,.,J. Th~ an- ~~. II ·Z_ Dlellomp ...... _--(6OC-7.01) 

!.<on"" trimme, knob ;. located on the nlhl oidc <>1 
u,., """,j"" ....... r the anten"" '''''d _in ronnee(ion. DI"'~ tAAlP lULl RII'LACEMENT 

s.,., fil" '"' H -1. 1. ~"""'e 1M radin from the OAr, and remo"" the dial 
and ,..,Woinll' plate. &e Illuu 11_2. 

ANnNN .. CONNECTOR 2. Adjuol the manual Illnini wntrol knob "" thAt the 

'I~. Il·I _"'n'onnG 1,1",,,,., ..... jv. "n.n.----l6OC7.26) 

I'USH IUnONS 

Preci .. ""tlinK 01 the pu$h buttons ill ",,";~r .... ith tIM! 
ton~ """lmJ tum<!d to mAXimum treble ( fully docltwiloel . 

1. Pull the push button to be ~dju"ted oolwar<! ap. 
proximately V; inch. 

poin"" is at the rilhl end of the dial. 
3. Ca....,luUy _ve the dial bad<.round . 
•. Repla.., the dial !amp bulb. 
5. To install, revcr .. the .."ooval p"""<lUl'e . 

... NTENN ... CHICK 

A faulty antenna could """"" w....rr. Ot: intenniltfml I 
~tion. or slatic in the nodio. _ 

If this condition i. ","""""I. the following checkinr 
P~UJ:~ IIhould be ....,d. 

1. Unplull Ih" "In.tin~ an ... nn.. l ... d-In cable III the 
radio receive •. 

2. PJu, the lead-in ""ble 01 a known .ood quality .n_ 
ten"" Inlo the radio """,Iv.,... Hold the test antenna 
""bide of u,., cor and "'-Ir radio """Ption. 

3. 1/ u,., r=eplion ;. Mtl",~ctory. check u,., exiolinr 
""tenna for ohort or iround. Aoo _ u,., Ieod_in 
CIOble for continuity. 

'" 
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"GHI 

HOTU, 

..... ~ ............. 
f" U rr'~'c rrr ' '', 

'vc """I cOHV 
." 

-

ACCESSORIES 

lH I 

• __ 'C~;;~-~OfF ~ND 
CONIROl 

C.Vl19N 

".' " .0 MY" .. CO NN,elEO TO ' O.IT 'V< 1+)"0' 
O. >OW,. ,u .... "0'0 W'" NOT 0 .... "."" 0 .... ". 

TO cO .. 'O" 'N " W." 'f$u ll " CONN.cno Ol~"w'" 

c ... orOO'_CK ......... ,""'" IN '"", >.a 0""" IN _ .......... or,.. .. w, .. ' '''''''''fO '00.""" __ "''''' '00l0I I'OIt<f lNI>O::.rm to ""-" ,, wm; • vrv" ± ' 0.", . NO """"'" """"_ 
IN"'" '<0 ... """_' ..... DC 
IUNI>IC t.o.N(;t'_ .. O TO ,.,0 <c 

,,-, .... <C 



ACCESSORIES 

ANTENNA REPLACEMENT 

1. Disconnect the antenna lead from the radio receiver. 
2. Attach a length of cord (or thin wire) to the an­

t~nna lead to facilitate routing the antenna lead in­
stallation. 

3. Remove the antenna mounting nut, stanchion, and 
pad. 

4. Lower the antenna slightly to allow the antenna 
collar on the underside of the fender to be rotated. 
Lift the collar at one end and remove it through the 
mounting hole. 

5. Remove the antenna assembly being careful to pull 
the cord attached to the antenna lead through the 
mounting hole. 

6. Attach the cord to the lead of the replacement an­
tenna and route the lead to the radio receiver by 
pulling the cord. 

7. Position the antenna into the mounting hole and 
install the collar. It will be necessary to hold the 
antenna mast and tilt the collar into the hole. 

8. Rotate the collar and/or antenna into position and 
pull upward. Hold the antenna with the collar seated 
to the underside of the fender. 

9. Install the stanchion, pad, and mounting nut. 
Tighten the mounting nut, being careful not to dam­
age the stanchion. 

10. Complete the routing of the antenna lead and con­
nect the lead to the radio receiver. 

STATIC NOISE 

A static condition in the radio may be caused by a 
faulty radio suppressor, loose engine bond, or hi-tension 
ignition wire. This could give a "machine gunning" sound 
which would increase in speed as the engine speed is 
increased. If this condition is present, the condenser on 
the generator regulator, generator, and the high tension 
wire from coil to distributor should be replaced individu­
ally to see if the condition is corrected. Also, the engine 
to body ground strap and hi-tension ignition wires must 
be inspected for loose or poor connections. 

If a static conr' ;tion is noted which increases in speed 
in direct proportion to increase in vehicle speed, not 
engine speed, the suppressors mounted in the front wheel 
dust caps should be checked. These are located in the 
front wheels to discharge static electricity which is 
created due to the vehicle motion. Bowden cables or 
wiring routed over the radio receiver could also cause 
static. 

TUBE FAILURE 

The largest percentage of radio failures is due to tube 
failures. There are four tubes in the push button receiver. 
See figure 11-3 for tube location and number. 

If a tube tester is available, check all tubes and replace 
those which do not come up to specifications. 

If a tube tester is not available, a test stand may be 
arranged by connecting spare components up on a work 
bench and using a 12 volt battery as a power source. 

11·3 

An antenna and a speaker must be connected to the radio 
chassis. A trial and error method of tube replacement 
could be used to correct the condition. 
CAUTION: A speaker must be connected to the radio 
receiver whenever the unit is on to prevent damage or 
failure of the transistors. 

An intermittent short in a tube can be located by 
removing the antenna lead-in cable, turning the volume 
to full, and tapping each tube with the eraser end of a 
pencil. Under these conditions, an intermittent short in 
a tube will give a crackling noise in the speaker. Make 
sure all tubes are securely installed and the receiver 
warmed up for at least five minutes. 

The radio tubes can be replaced with the receiver 
mounted in the car by removing the bottom cover. When 
the new tube is installed, be sure that it is firmly seated 
in its socket. 
CAUTION: Be sure to turn off the receiver before remov­
ing and installing any tubes as damage may result to 
the power transistors. 

Radio Removal and Installation 

1. Disconnect the negative (ground) cable from the 
battery. 

2. Remove the control knobs from the front of the 
receiver. Remove the two control shaft nut and lock­
washer assemblies. 

3. Disconnect the antenna lead-in cable and the speaker 
plug. See figure 11-4. 

TO ANTENNA 

TO SPEAKER-~-· 

Fig. 11-4-Radio Wiring Connections-{60C-7825) 

4. Disconnect the dial lamp wire and the power lead 
a t 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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..-kt., from the iNtnun •• 1I p.m.1. s... tll\Urft II~". 
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ACCESSORIES 
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ACCESSORIES 11-5 

DEFROSTER NOZZlES~ I~_'-' HEATER HOSES 

", , , 

DEfROSTER HOSES~ 
PLENUM C~~~ "[ ---,-

. N / 
) J // 

DEfROSTER & ~~:::>'<')-- / [iI!!!i~!£1 

MOTOR 

TER HOUSING 

TEMPERATURE • 
CONTROL 

HEA TER CONTROL & SWITCH 
HEATER CORP 

HEATER INLET COLLAR 

Fig. 11-7-Heater Disassembled-{60C-7832) 

allowing the selection of outside air for ventilation or 
heating. See figure 11-7. 

The defroster control knob operates a valve in the 
heater plenum chamber. Pull the knob outward for pro­
portionally more air to the defroster registers. 

When the temperature control knob is pulled out it 
operates the blend-air valve in the heater blower housing. 
The blend-air valve controls the amount of air flow 
through the heater core. Any intermediate position of 
the blend-air valve allows both cool and heated air to 
be mixed in the plenum chamber for lowering maximum 
temperatures. 

The heater control knob operates a valve in the right 
incoming air duct. When the knob is pushed in, air from 
the cowl grille enters the heater housing and may enter the 
passenger compartment through the register door under 
the right side of the instrument panel. Pulling the knob 
out, allows the air to enter the heater blower inlet duct. 

The heater control knob also controls the two-speed 
blower motor. To operate the blower motor, rotate the 
knob clockwise. The high speed blower position is the 
first clockwise click and the low speed position is the 
second click. 

Heater Current Draw Test 

Connect an ammeter as shown in figure 11-8. The 
blower motor will operate independently of the control 

switch, and the current draw of the motor will be indi­
cated on the ammeter. Normal current draw should be 
5 to 6 amperes for the high speed position (orange wire). 
The slow speed current draw (red wire) is 4 to 5 
amperes. 

Figure 11-9 shows the complete heater motor circuit. 

~
""""'"""'"""'".""C"'"'""."""""" •• , •• "." •• "'~"" ,. :.: 

. ~ 

6 ., 

BATTERY 

Fig. 11-8-Heater Motor Current Draw Test-(60C-7830) 
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11-6 

GROUND WIRE 

, .. -- ORANGE lHI) 

1.4 AMP. FUSE 

Fig. 11-9-Heater Circuit-{60C-7831) 

Heater Removal and Installation 

Most of the heater repairs can be performed with the 
heater assembly laying on the car floor. Therefore, the 
following procedure will not remove the heater assembly 
from the car. The heater core or plenum replacement 
procedures contain the additional required steps to re­
move the heater assembly from the car. 

REMOVAL 

1. Drain the cooling system. 

2. Disconnect the defroster control cable at the heater. 

3. Disconnect the defroster hoses at the heater plenum. 

4. Disconnect the heater hoses at the water pump and 
the carburetor heater. Remove the heater hoses from 
the retaining clips. 

5. Disconnect the wires at the heater motor and re­
move the ground wire to the firewall retaining screw. 

6. Remove the heater and motor assembly retaining 
nuts from the firewall. 

7. Disconnect the fresh air inlet rubber boot, pull the 
heater assembly from the firewall, and lay the heater 
assembly on the floor. 

INSTALLATION 

1. Position the heater assembly to the firewall and 
install the retaining nuts. 
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2. Connect the heater motor wires to the wiring har­
ness, and connect the heater motor ground wire to 
the firewall with the retaining screw. 

3. Connect the heater hoses and install the hose retain-
ing clips. 

4. Connect the fresh air inlet boot. 

5. Connect the defroster hoses to the heater plenum. 

6. Connect and adjust the defroster control cable to 
the heater. 

7. Fill the cooling system, and check the system for 
leaks. 

Heater Core or Plenum 

1. Remove the heater assembly and lay the assembly 
on the car floor. 

2. Remove the blower motor and bracket retaining 
nuts from the blower housing. 

3. Disconnect the temperature control cable and fresh 
air control cable at the heater assembly. 

4. Disconnect the heater hoses at the heater, and re­
move the heater assembly from the car. 

5. Remove the clips retaining the plenum chamber 
halves together and separate the plenum halves. 

6. Lift the heater core from the plenum chamber. 

7. Position the heater core in the forward half of the 
plenum, assemble the plenum, and install the retain­
ing clips. 

8. Position the assembly on the car floor. 

9. Install the heater motor and bracket to the blower 
housing. 

10. Connect the heater hoses to the heater. 

11. Connect and adjust the temperature and fresh air 
control cables at the heater. 

12. Install the heater assembly. 

Heater Blower Removal and Installation 

1. Remove the heater assembly and lay the assembly 
on the car floor. 

2. Remove the blower motor and bracket to the blower 
housing retaining screws and remove the blower 
assembly. 

3. Loosen the blower cage set screw and remove the 
blower cage from the motor. 

4. Remove the blower motor mounting plate from the 
motor. 

5. Install the blower motor mounting plate to the new 
motor. 

6. Install the blower cage and tighten the set screw. 



ACCESSORIES 

7. Install the heater motor and bracket to the blower 
housing. 

8. Install the heater assembly. 

Defroster Nozzles Removal and Installation 

1. Remove the defroster outlet register retaining screws 
and remove the register. 

2. Disconnect the defroster hose at the plenum. 

3. Remove the defroster nozzle retaining clips and 
remove the nozzle and defroster hose. The right and 

left defroster nozzles are not interchangeable. 

4. Install the defroster nozzle to the instrument panel. 

5. Install the defroster outlet register. 

6. Connect the defroster hose to the plenum. 

Blower Switch and Control Cable Replacement 

1. Loosen the heater switch knob set screw and remove 
the knob. 

2. Remove the heater switch to instrument panel 
retaining nut and remove the switch assembly. 

3. Disconnect the wires from the switch assembly. 

4. Disconnect the fresh air control cable at the heater. 

5. Connect the wires to the new switch assembly. 

6. Install the heater switch assembly to the instrument 
panel with the retaining nut. 

7. Position the knob to the heater switch and tighten 
the set screw. 

8. Connect and adjust the fresh air control cable at the 
heater. 

9. Check the switch operation. 

Temperature Control Cable Replacement 

1. Remove the glove box liner retaining screw and 
remove the liner. 

2. Disconnect the temperature control cable at the 
heater. 

3. Remove the nut retaining the control cable to the 
instrument panel and remove the assembly. 

4. Route the temperature control cable through the 
instrument panel and install the retaining nut. 

11-7 

5. Connect and adjust the temperature control cable 
at the heater. 

6. Install the glove box liner. 

Defroster Control Cable Replacement 

1. Remove the defroster control cable to the heater 
plenum retaining screw and clip. 

2. Remove the defroster cable to the instrument panel 
retaining nut. 

3. Remove the control panel through the hole In the 
instrument panel. 

4. Route the defroster control cable through the instru­
ment panel hole and install the retaining nut. 

5. Install and adjust the defroster cable to the heater 
plenum with the retaining screw and clip. 

TROUBLE SHOOTING GUIDE - HEATER 

Insufficient or No Heat 

1. Burned out fuse or loose wires to the heater blower. 

2. Defective motor ground. 

3. Fan loose or binding on motor shaft. 

4. Defective heater blower switch. 

5. A kinked or collapsed water hose. 

6. Improperly connected heater hoses. 

7. Plugged heater core. 

8. Improperly installed engine thermostat. 

9. Incorrectly installed and adjusted control cables. 

10. Air leaks in the ventilation system. 

Insufficient or No Defrosting 

1. Improperly adjusted defroster control cable. 

2. Disconnected defroster hose. 

3. Binding defroster valve. 

4. Plugged or loose defroster nozzle. 

5. Obstructed defroster openings at windshield. 

Too Much Heat 

1. Check for an incorrectly adjusted blend-air valve. 
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AUTOMATIC WINDSHIELD WASHER 

Description and Operation 

The automatic windshield washer consists of a foot 
operated pump located on the left side of the front floor 
pan under the fresh air duct, a Bowden cable from the 
pump to the wiper motor, a reservoir assembly located 
on the left front fender apron, two outlet nozzles located 
on the cowl fresh air grille, and the necessary hose to 
connect the components. See figure 11-10. 

ACCESSORIES 

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. 

Fig. 11-10-Windshield Washer-(61CM-780l) 
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SECTION 12 - MAINTENANCE 
LUIRI CATION AND MAINTENANCE 5CH(QULE 

h ery 1,000 Mil • • 

( KASSIS IU IIICATION 

L FRONT SUSPEl'>SlON: LubTkaw tho;, four ( ~ ) 
lubri""tion point. ( uPJl<'r and 10""", Mil joinl3) _ t • ..., 

(2 ) ~cb >ide with ch.a>oois lu briCUl1_ Lubri=1.e Ihe 
sprin~ """I pivota---<>ne (1) each .ide with chasWs 
lubricant. 

2. STEERING UNKAGE: Lubricate the lour (4 ) tie 
rod eoo-t""" ( 2 ) each side with ch~ ... i" h,h,;Nln!.. 
LubTK:o.~ the two ( 2 ) conne<:linK link.o -<>Jl< ( I I 
... d, .ide ... ilh cI_", lubri"",,!.. 

3. CLUTCH F.QIJAI.l7.F.R BAR ' Lubri""t.. with 
d1a8oil! lubricant. 

1. T RANSM1SSION ,CLUTCH,ANDBRAKE Ur-:K­
ACE: l.u.bri""u, HI II", linkage joinlS on<! pivot 
point. (u""pt u....., "'ith rubber insul3.toro l ... ·ilh 
SA~: HlW engine oil. 

GENUAl lN§I'ECTION 

L REAli AXU<: HOUSING: Clean the fin~r plUK and 
chPck the ax!. ,-enl I", deanli"""" wul (reedom ,,[ 
" ....... erne"t. CIClln the filler plug and ""rroundin£ 
~"'" bcl<><e re""",inI [he plug. The lubricant level 
should.,.. maintained at tho nller hole o!><'nirljl. U"" 

" A .. DAlO 

TUN""~""N 

"' .. , 1,000 / . .... $ 
CHOCK l[V[l, ,0.00 

W "" CUO ll.lMlU.N' ._-
~U''':::~~C, ,;:''''f'=''''''' 

Ol!C< .. 1.01> l1Vll 

I{"ar A~le Lubricant (SAE 90 ) COAZ-l%8a-A 
e~""p' in . u . taiTlf!d tcmpel'3tureo bel ..... - 2S · F. """ 
R..-otr A~l~ Lubrirunt (SAE 80 ) COAZ_l9.'>RO·B U i. 
not n<'<'<'S, u1 to perio' ];<o1I1 d .. in .n~ ..,H II . ur 
n le. 

2. RRAKF. MASTER (:Y Ll NDER : Che;;k Ib~ Jluid 

level. II II.'U' •• ""Y, Kdd I"""VY..(!\I\Y hydrouHc brok<: 
Huid. B7A_19542. o,,,,,,,t l'-"'el is '/. inch from tot' 
"I filleT """ninR. 

3 . AUl'OMATIC TRA NSMISSION : Check the 8uid 
lnel acc<>nliH ~ 10 th. r..,n"",in, pmcedum, 
>t. s., ""re II", Cllr is 1e",,1; pin"" u,., tTQJ\8ffii .. ion 

in ""utral and apply the parking brak~ . 
b, When the encino and t",,,..,,i" "'n ha,,, ,,,"eM 

(hei. no"",,1 oPf"mting temperature., .rut! tho.­
trammi",,;on throu ~h all drivc ronges to assu.., 
ftuid distTibution throu,houl ~ Bya ... m: then. 
pIa"" I .... t",n<miMinn in "PARK" pooi!ioIL 

c . Ita .... the hood ~nd d""n ~ ll dirt lrom the Huid 
Ic ...... l iOOi",Lo, '''I> "',"" 

d. Remove the imliruto, alld ..... d the lIuid !.-,yd. 

~. II """""""'Y , add Auw",.t;" Tra""",i .. i"" Fluid 
CIAZ_1Ml!2 to bTin, the nuid .,,·d to d ... " F ULL" 
mark ""lhe indi(!8.IDT. 

CAUTION: n" ",,/ OI .... rfiU. 

I. Replace Huid l.v~1 iOO;""I",. 

.. " .. , 
"'H,,, .. U"", • 

...... , 00,000,.. .. 

TWO .... ""'" •• "" ''''. 
CIfN< """ .." C< Ol·"'''.A 

'" 

I 



12-2 

S'ANOA RO nANSIoII55l0N 

Cf,.,c~ the A~id 1~.v~J U"" SAE !!O multi-p~rpooe II"'" 
luL,i"""l, il ""Iuired 

• ATl~1T 

ChKk ~ balt<ry e l.ctrolylc level ; fill, u required. 

h . ry 4 ,000 Mil •• 

BOOT LUBRICATION 

1. IX>OR LOCK S: A p ply lubriClIlt 87A·I9584·A. opar­
in,ly to ..." .. rik.". plnte ~nd rotor, 11.100, apply ligh' 
engine oil (8,>.£ lOW ) at rotrn-llhaft 

2. DOOR CHEC K A RM S, Apply luh,j""nl 87A_ 
19584-11. , sparin gly , 

3. DOOR H INGES: Apply Ii , h, engine oil ( SAE lOW ) 
at each hinge point. 

4. FRONT SEAT TRACKS: Apply luhn""nt R7A· 
19554-A "p"-,ingly. 

5. HOO D U>C K : Apply luh,i""nt 87A-I95S4-A . 
• j>Ilrinily on the lock dow.-l. 

6. H(X}D H INCES: Apply liRh' ""Kine oil ( SAR lOW ) 
to hinge a_mbly pivot.. 

7. LUGGAGE CO M PARTMF,NT rxxm LOCK : Ap­
ply luhric..nL B?A _l!lfi.l+4 _A. to rotor Md kttch. 

MAINTENANCE 

S. LUGG AGE COM PARTMENT DOOR AND STA· 
TTON WAGON TAIL CA'J'J<: HiN GES: Apply lip,1 
~ngi"" oil ( SAE lOW ) W hi"l~ "_,,,My piyoL>l ( <>De 

poin' a l .... ch hinge ) . 

9. BOD Y AN D DOOR DRAIN H O LES: U"" a """,n 
ocre",driver to clean any drn.in bole. which may be_ 

COm" elosed wilh ro",i~" llJllwru.1. 

10. HUBBJ<:R WEATH ER;,'TRIPS: Apply oilicone type 
hiliricant. BSE·!9!i&1·A 

ENGINE LUBRICATION 

1 Chan.i:e the oil in ,be crnnkcn .. and replace the­
engine oil filter evcry 4,()(() wil~, or . I1lOnLh., wruch­

~"@r """", .. fi !'!ll ( SPe "IAlhri",nt. and C.""ciliH" 
in this """,ion lor prop.::' oil 10 be uocd. ) 

2. Clean the """",n in crankca&e oil filler tube cop . .<;.qt_ 
urale it ..... illl engine oil aU.r cI .... nini , 

CAUUR!lO~ AJ~ CUANE_ 

Clean th~ NI.-bu .... to, ai, clean"r by r~", .. >v;n~ ,I", !ilter 
~Ic"""'t and t.,ppinK it liKhtly to romoV9 tho> d uot and 
dirt. Do " M .. .., olean;", ""In", .. Mo,"" I~D.nt dunin, 
01 l b. air <Iuner moy be nec .... "'y if t he ,'ebid. is 
op", ••• d u "do, ohnnrm o l '" du<ly <nndltlon • . 

""Ull "" ~T~' .tTl",' 
!/Sf "'-<:""" 

I T .. $t..., ' ....... <:.v<' 

<M."" ~".. "" ",""KANT 

tOC~ ' 
USf J1A.l',I<_A 

""""""'. "" "..,.. PlAI .. __ 00""" ' ...... <lSI' 
s,o,tl OWoo. ON . orOO r 

USf , cal1OJ<:'~ __ :V:':.;";';';';'~_-,:;~~~~~~,-_____ J _, :\I'A ... '; .... L-___ _ __ _ 

,..,. 12·2 __ 1 L. b,I,,,,,lon G ... l d.-(61C_~O l) 

'" 



MAINTENANCE 12-3 

Every 6,000 Miles Every 12,000 Miles 

WHEELS AND TIRES FUEL FILTER 

Rotate the wheels and tires and check for tire wear. If Replace the fuel filter every 12,000 miles or one year, 
unusual tire wear is noted, check the wheel balance and whichever occurs first. 
front wheel alignment; adjust, as required. 

STEERING GEAR: 

1. Check the fluid level; use steering gear lubricant 
B8A-19578-A, as required. 

2. Check the steering gear preload; adjust, as required. 

Every 10,000 Miles 

ENGINE TUNE-UP 

Check the battery, ignition timing, belt tension, carbu­
retor adjustments, transmission linkage adjustment and 
shift points; clean and gap the spark plugs, or replace, 
if required. Inspect and adjust the distributor breaker 
points and rotor, or replace, if required; lubricate the 
distributor. Remove and clean the fuel pump sediment 
bowl. Clean and inspect the emission reduction system. 
Under extreme operating conditions, it may be necessary 
to clean the emission reduction system more frequently. 
Check valve clearance and adjust, if necessary. 

WHEEL BEARINGS 

Clean and repack the front wheel bearings with lubri­
cant, 8L-19585. Note the condition of the brake linings 
and clean the drums; replace the linings, if required. 

24,000 Miles 

CARBURETOR AIR CLEANER 

Replace the carburetor air cleaner filter element. 

UNIVERSAL JOINTS 

Disassemble and repack the front and rear universal 
joints with wheel bearing grease, 8L-19585. 

FRONT UNIVERSAL JOINT YOKE AND TRANSMISSION 
OUTPUT SHAFT SPLINES 

Lubricate with B8A-19589-A, molybdenum base grease. 

Seasonal Preventive Maintenance 

1. Radiator - flush, Spring and Fall. 
2. Add rust inhibitor to coolant each Spring. 

3. Add anti-freeze or rust inhibitor each Fall, as re­
quired. 

4. Inspect all hoses and hose clamps; replace, if neces­
sary. 

5. Carburetor-position accelerator pump link in proper 
lever hole for the prevailing climate. 

LUBRICANTS AND CAPACITIES 

(All Service Capacities on an "As Required" Basis Unless Otherwise Specified.) 

LUBRICATION POINT 

Engine 

Capacity 

Brake Master Cylinder 

*Only those oils which have been tested and certified 
by the marketer as satisfying the engine operating 
sequences (defined by ASTM Committee D-2 Section 
G IV of Technical Committee B and published in the 
SAE Handbook, 1960 Edition, describing minimum 
requirements for API oil classification "For Service MS" ) 
should be used. 

Certified oils are described on the container by such 
phrases as: meets, excels, exceeds, or has proven superior 
in the test requirements, test sequences, MS Service Tests, 
standards and service requirements of automotive manu­
facturers, auto-makers, car-makers or car manufacturers 
for MS Service or Service MS. 

LUBRICANT 

Engine Oil-Classification MS* 

4112 Quarts Including Oil Filter 

Heavy Duty-Brake Fluid B7 A-19542 

Oil should be chosen in the viscosity range to accommo­
date the extremes of expected temperatures as shown 
below: 

TEMPERATURE RANGE VISCOSITY 

+70°F and Above SAE 30 or lOW -30 

+32°F to +70°F SAE 20, 20W, or 10W-30 

-lOoF to +32°F SAE lOW, 5W-20, or lOW-30 

-lOOF and Below SAE 5W or 5W-20 
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12-4 MAINTENANCE 

LUBRICANTS AND CAPACITIES (Continued) 

LUBRICATION POINT LUBRICANT 

Front Suspension Ball Joints Chassis Lubricant 

Steering Linkage Chassis Lubricant 

Spring Seat Pivots Chassis Lubricant 

Transmissions: 

Comet Drivet Automatic Transmission Fluid CIAZ-19582 

Standard SAE 80 Multi-Purpose Gear Lubricant 
(Winter and Summer) 

Rear Axle Housing: 
Refill Capacity (When Changing Lube Due 

to Temperature Requirements) 2 Pts. 

For Temperatures Above -25°F Rear Axle Lubricant COAZ-19580-A 

For Sustained Temperatures Below -25°F Rear Axle Lubricant COAZ-19580-B 

Steering Gear Steering Gear Lubricant B8A-19578-A 

Front Wheel Bearings Wheel Bearing Grease 8L-19585 

Clutch Release Equalizer Shaft and Ball Chassis Lubricant 

Lower Gear Shift or Selector Lever Chassis Lubricant 

Universal Joints Wheel Bearing Grease 8L-19585 

Distribu tor: 

Cam Lobes Cam Lubricant 

Breaker Cam Bearing (I.D. of Cam) Engine Oil (SAE 10) 

Oil Cup Engine Oil (SAE 10) 

Cam Oil Wick Engine Oil (SAE 10) 

+The transmission vent cap must be free to rotate, and the vent kept open. Otherwise, a build-up of high internal 
pressure will cause fluid leaks. 
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SECTION 13 - BODY 

13A-VEHICLE IDENTIFICATION 

13 B-FRONT, REAR, AND LUGGAGE COMPARTMENT 

DOORS 

13C-WINDSHIELD AND WINDOWS 

13 E -MOULDINGS 

13F-GRILLE 

13G-BODY-FRAME 

13H-STATION WAGON 

13D-SEATS, TRIM PANELS, AND HEADLINING 13J-FENDERS, HOOD AND BUMPERS 

13K-SPECIFICATIONS 

13A - VEHICLE IDENTIFICATION 

PATENT PLATE ASSEMBLY PLANT CODE LETTERS 

The patent plate lists the serial number, body style, 
body color, trim code, date of assembly, transmission 
code, and axle ratio code. It is riveted to the rear face 
of the left front door. See figure 13A-1 for an illustration 
of a typical patent plate. 

Serial Number 

The serial number designates the model year of the 
vehicle, the plant which assembled the vehicle, body type 
identification code number, engine identification, and 
consecutive unit number. 

MODEL YEAR 

The numeral one (1) denotes Model Year 1961. 

1961 MODEl YEAR 

ASSEMBL Y PLANT 

BODY SERIES IDENTIFICATION 

ENGINE IDENTIFICATION 

BODY STYLE 

BODY COLOR 

TRIM 

CODE 
LETTER 

H 
K 
R 

BODY STYLES 

CODE 
NUMBER 

11 
12 
21 
22 

Fig. 13A-l-Patent Plate-{61 CM-BOO 1) 

ASSEMBLY 
PLANT 

Lorain 
Kansas City 
San Jose 

BODY 
BODY TYPE 

STYLE 

62A 2-Door Sedan 
54A 4-Door Sedan 
59A 2-Door Station Wagon 
71A 4-Door Station Wagon 

AXLE RATIO 

MONTH OF YEAR 

DAY OF MONTH 
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13-2 

ENGINE IDENTIFICATION CODE LETTERS 

CODE ENGINE LETTER 

S 144 CID 6 Cyl. O.H.V. 
D* 144 CID 6 Cyl. O.H.V. 
U 170 CID 6 CyI. O.H.V. 

* Low Compression 

CONSECUTIVE UNIT NUMBER 

Each assembly plant consecutive unit number begins 
with 800001. 

Vehicle Specifications 

The vehicle specification codes contain body style, 
color, trim, day and month the vehicle was assembled, 
transmission code, and rear axle code. 

COLOR CODE 
A single letter designates a solid body color and two 

letters and a number suffix denote a conventional two­
tone - the first letter, the lower color and the second 
letter, the upper color. The numeral "I" following the 
two-tone paint codes designates a conventional arrange­
ment. 

CODE COlOR "M" NUMBER 
LETTER 

A Presidential Black M30J-I724 
D Blue Haze M30J-1361 
E Saxon Green Metallic M30J-1364 
H Empress Blue Metallic M30J-1367 
J Signal Red M30J-1232 
M Sultana White M30J-1238 
Q Sheffield Gray Metallic M30J-1371 
R Columbia Blue Metallic M30J-1372 
S Green Frost M30J-1373 
W Regency Turquoise Metallic M30J-1385 

TRIM CODE 

A two digit number indicates the type of trim and the 
trim color. 

If, due to unavailability or other difficulties in produc­
tion, a particular trim set is not intended for service 
(minor deviation from intended trim), the patent plate 

BODY 

code will be followed with a numerical designation­
For example: 45-1. 

If the trim set is serviced directly, the patent plate 
code will bear an alphabetical suffix - For example: 45-A. 

TRIM TRIM 
CODE SCHEME 

10* White Vinyl and Black 3-D B/cloth 
12* Blue Vinyl and Blue 3-D B/cloth 
13* Green Vinyl and Green 3-D B/cloth 
15* Red Vinyl and Black 3-D B/cloth 
40 White Vinyl and Blue-Green B/cloth 
42 Blue Vinyl and Blue-Green Tweed B/cloth 
43 Green Vinyl and Blue-Green Tweed B/cloth 
45 Red Vinyl and Red-Gray Tweed B/cloth 
75* White and Red Vinyl 
76* White and Black Vinyl 

*Deluxe RPO Trim 

DAY AND MONTH OF YEAR CODE 

The number indicates the day of the month vehicle was 
built and the letter indicates the month. Following is the 
month of year code chart: 

CODE MONTH CODE MONTH LETTER LETTER 

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 

CODE NUMBER RATIO 

1 3.56:1 
2 3.89:1 
J 3.50:1 



131- FRONT, REAR, AND LUGGAGE COMPARTMENT DOORS 

FRONT AND REAR DOORS 

The doors a~e double panel construction with a steel 
inner panel welded to a curved outer panel. The door 
hinges are of the offset concealed type, and are attached 
to the body pillars. The front doors hinge to the body 
front pillars and the rear doors hinge to the body center 
pillars. 

Door checks are an integral part of each lower hinge 
and serve to retain the doors in the open position. 

The locking mechanism consists of the door lock, lock 
striker plate, lock cylinder, inside and outside handles, 

270 

and the linkage connecting these units. The lock cylinder 
is separate and uses an offset operating lever to actuate 
the locking mechanism. 

Alignment 

To check a door for proper alignment, remove the door 
lock striker plate from the body pillar, thus permitting 
the door to hang free on its hinges. The door is properly 
aligned when it is centered in the door opening. 

The door can be aligned by adjustments provided at 
the door hinges. 



BODY 

Front rloor hinge-to-pillar bolt.. are acce .. iblc nltcr 
removal 01 the cowl .id~ trim panel. Rear door hinK~40· 
pillar bolto "'" ".,.,.,.,iblo alter ",,,,,",'al 01 th ... ""n«or body 
piliM i""irl9 fin~h 1"' ... 1, .s... ftiUf ... lJU-l and 13U-2 

I 

13-3 

lor Qdjw;bne nt poin's, 
Afu,r ~dju"t",..nl at the binge atlachi"1I puinLo, rn..:k 

the alill'lllIlenl betw..>n the lock rotor and .tr iker plate 
for proper door c1""i~. 

Strike. PI"le Adj ... lme nt, 

n", <loor otriker plate e"n be "dj",ted up 01" do"," and 
in or out_ See Ii,.,.., lJB~1 . n,., vertit',,1 adjustment ;" 
pmvirled to ""commodate any cho.nll'~ in tho hei.ht of 
Ih" door "",ultin~ from door miMlipuncnt. N" .ltempt 
ohould J,o; ",.de to ron'KI door ... ~ . t ,,," ... ;k~. plale. 
The doo.- .mould be properly aligned and the .... iker 
plate _mbly adju.tI)d to the door. The Io<>d carryin3 
bearing {Jfl the rolor ohaIl ",ill thu. ri<Ifl lightly on the 
door lock . t rike. aoxil;"'ry pia\(! when tho door;" do....!_ 
Ex""""j"" lift of the rloor by lho .triker pia'" "...,mbly 
will _ult in 1"~"""Uf~ """" 01 the .trik~. pia,"". 

To adjll5t the .Iriker pIBte vertically. Ioo""n the .Irik~r 
pIBte .ocrcw • • 00 """-e the ",.iker 1,lal<'. up or down ... 
~ry. 

To "djlla' the . Irike. plate .....-;mbly hori<o"",lIy. o<.,.i"" 
a p<>ncil line {Jfl IN! lock pillar alMIr the boltom 01 the 
slriker pt...te to maintain the ,..,Mical .rlj""lrnent, T~ 
the .trike. pIa\(! .ere"' .. M""" the alrik...- plate ..-l1lbly 

AUXILI ARY 

CllI N ~f~ 

~OC K 

in or out until tho door win d""" with a normal awinR and 
!wid ti,ht ~nouKh to p"","'ent lhe door from .... ttli",. 

"..., striker plate """"mbly can be !thimrned .., 11\01 
the rotor on the doot lock .. pmlX'rly oonl<'red in tho 
st,ike, I'l.al~ a"""",bly_ At no Ii_ ohould lhe", be more 
th.n two , him. belw<>on the ,trike. pl~'" ......,mbly and 
the lock pillar. 

If proper Cf'JllerinR of door lock rotor in ,trike. plate 
n....,mbly ""nnot be obtai~ by shimming, 81ign d ,",r 
IOff or aft at door hinlr"" 

'" 



13·4 

'ron' Door l ......... m .. I, h movol ...,d In,'oll"';on 

.lMOVAl 

1_ R"""",'(: the lrim ~I .... d 0,., trim I'U"'I UPI"'r 
"" ... i ........ 1'\111 the wale< shield ...... y fTOm 0,., ~ ....... 

2. Rt1,,<>, .. ~ lho l<>ck inaidr. <Inn< h:tndlp ~nd the _ 
<untcol aludl'l\I ICf('W$. 

~_ W..,.klnk 111 ..... ,,11 the A""" .. hole. d ioconn/lct 100 
reD",t" cum",) link m' ,"" r""""" rontro" Se-e 
lI(Um 13<.: G. 

4. l.o ... ·~r I .... 81."". ""mo'''' I"" """ run rctaininl~. 
And ~un tII~ ",,,,'''' ~nd 01 tM run f",""">Td and "". 

5. Rcmnv<) I ..... lock """h.button. the lock "'tainin~ 
oc, ....... and the lock (alon, wilh U ... tv.'" li,lkIt). 

INnALLA TlON 

I. Pnoilian I"" ...,.,k .lMR\bly iJI. the door. and inauJl 
Ih" kd ",Wnln .... ~ 

2. ~Iion the ...- ...... Irol. a>nr><ct the link. .nd 
i",,1&1I lhe ".I&lnlnc ~ finvr.tiJhI. Inslol1l the .. ""~ 

3. Adjuot the rem,"" control, ... ~ry, and tilthloPn 
,he tc~. 

4. I, .. tall u... ..... , run ""tainin, l!CI"<"W. adjuotinl the 
run ... ~ry. 

r •. '""ttoll ,he Iudr 1>uM-bu'lon and checl< til. <>J><,.,tiun 
of 'N- 1<><1<. If "",",,_ry. adjU' 1 the lock , tri ker plat~. 

6 Cll,~fully """",,,I II ... wa ler .b .. ld to , he inner """,,I . 
~nd inettoll lhe trim I"I""J upper ",tai"", .00 th. 
t,im 1"""'1. 

t ._ 000< 1.0<::1< ...... m .. I, t . movol Dnd I". ' .. U",'." 

.UolOVAL 

1. R~ lhe Iodr push bu,,,,,,, the t, im pou .. l. oond 

U .. OT ( CONt l Ol 

lhe Irim ~I .. I ,,_, "tai ........ Pull the ,.,,"', .ru.,1d 
DWlIJI lrom the __ hob. 

2. R.-rnn\..,. ..... bellcranl< pi,"<Jt ..,..,.. and tho ,.,_Ie 
.,.,.,lroI n"",,,Unll __ s... ."i(Urt' 13(:·\0. n.,""""e 
the ~ .,.,.,,1"01. 

3. Rai ... "'" Slut. ~ 1IIl' lock ..,ta inin. ~_ 
then "'''''''''' I .... I""k. linb .,nd he1lcrtl.nk .. an 
.....,"'bI)'. ~ Il,u", 13B-t _ 

BODY 

'N5TALL.IION 

I. I\)ejtioo thr lock -.nhly in Ihe door • • nd ...... lall 
Ihe_~..,..,... 

Z. f''''''1W'<:I .he remot~ .,.,.".-01 to ;\1 link •• nd ;nMl.lI 
,he muuntina-~ I\n~""";lhI . 

3. \ """,II.he bclkrank . .djlllll the ......... '" """!ml .• nd 
,i.h ... n the ,-'nlo., ocrew"I. 

4. llWlorn lhe lock push button And clM!Ck the """,IIl' ion 
01 the lock. If """'-'Y. <><1; ... 1 It.. lut;k . t,ike, pt, .... 

~. "A",'uny ",,,,,,,nl \hro waler ohicld to lhe i,,~, pOl''']. 
""" irulal! the trim panel "PJ'I<" ", .. i"., and the 
t rim pn""l. 

000' Lo<k Cylinde. Removal .ond .... 'oUolion 

I. c.udully vuli ""irl~ lhe f.-onl door w ... thelltrip. 
... "no ... " t/wo lock rylin<k, "'to.;nin~ clip _nil ",I,M",,,, 
, .... rylind...-. s..e II""" 130.S. 

Z. 1 ... t.aU the lock ryli...v, and i.,.,,, ,he ",,"'ininl 
dip. ~I_"" "".-lain that the ....... , """ "f ,.... dip 
;,. ,iall' "pins! the door in".". ptlnel. 

3. c.-".",t the <Inn< ....... 1he .. lIu ip in pIaoo. 

Ooor Ou'sld. H .. ndl. hmav'" _d 1 .. lloIlD';on 

I. It"""",.., "'" trim p" .... 1 an<! tho! I.im I"'''''' up_ 
relaw .. _ Pull Ihe wa~ o/lit.[d . ... IIY f""" tN- door 
h.onlll~ lICfew """"" hol~. 

2. R."""," the handlr ", ... Inlnl ac, ........ a nll rt'1r)""'. 
t.ho hnndlc. &'C 1l1"« 13B·S. 

S. " P<nenl ",olln (inw pndlr to tI~ t",mJl~ .. nd i",,1II11 
h,md l". 

4. C~"..."" (he w" l", .hi<ld to thf> I"n.., por.el. l""taH 
t rim 1 .. ,,,~1 "1'1"" relawr. and ;""Iorll til. trim """"I. 

I,.UG G"'G I COM, ... tTMlNl DOOt 

'"'" luU"'" rompo.rt"",nt door i. _nIM on hinse 
-"">liN i~~ ~ t_ ...,d . .. hid, aaio, 

in aWn, "'" door and "' ... inin' it in ,he open ~'ioo. 
n... Ic>nion...,.., are mounted <>II ..... "'1t>.n<I ri.h,.hand 
h in ... braclt.1II. A roto.ry typr. .... ~ ta""'-up Ind< . 
1 ..... """ in the door. '" ... I ... !WI by lumin, ,he kry .,.,.,_ 
quarlc .. tum. 

Ttre two &i",Ie-pimt (YIX' hinte __ "wi;"" ~'" """"f'Pd 
t.r.r II~ doo, by two CR~" ., ... oh . irlt-. All 110"'" in 



BODY 

••. " ... -l....-. c .... ~ __ , 0.. .... di ....... _ .. -
(toC400l) 

u.., hl"P"i .. '" ~Ionp~ I<> I"'""il adjU!lI""'nl nf lhE­
door. See HI"'" l 3B G. 

Adiu.tm.nU 
"1"0 adju.' 11>0 Junngo comportment doo, f",~ '>l M/( 

• nd .;d~ I<> .;rl~. lQ<Wn !M lou' ",,_,",WI 1M! """ure 
door to Ih. hinl .... u."."r ~ door and ""ill ;1 A~ 

" 
T ;lhlen !h< 15·20 lbo. II. 

"""''''''' ..... n' i~ adju'l..d up.". ",,",'n 
In. bin,... I<> 1M 

tn. door in tI>o c-.! 

,",. " .. 7-1. ........ C ........ __ • Doe. t...k Adi~""'OfI"­

(toC·'0501 

13·5 

' • . UW_A_io, Iv" .... C_~ __ • 1...0-
._-(~OCUI 

1~Jh~ 11>0 """""",,,," 11>-2IJ lbo. fl . 
n." ~rliu.table rubber bw"""" M'" pmvirl....t ~t u.., 

I..,....~r «lit" 01 ~ lunale wmportm('n! d<x>r (0 rrut;nlain 
p,""",,' ajignrnenl 01 Ihn tI.-.:)r RI th~ l<>w~r Mg •• wh.>n 
Inr.k'l'd . 

T..,...ion on !h< to"';on rOOt .. u, I.oo! l"""",-t .... tie· 
er......w by moving 1M rod wind·up mdl \(I. (lI<W"rd or 
rr:arw;ord noleh un u.., hin~ !>nw:ke! , II lhe door i. too 
hard \0 .Iooe. ~ II .. I~' .. "", by n><WinJ I .... rod 
..... '" ...... rd. If """ doo< will not .... y In • hrlly _lV'd 
~I""'. ""'''''''''' u.. 1Mtloi<>n by "",,·in. ,he rod endt 

-~ 
1"., lucpi" comp.rt",,,nl ~ M :" .. riJu,r ph ... ;. 

adju.·-"hl~ up or cJo-... . ~ door look .. adiUAt8ble from 
elde to lick 

T" ""iwlt u,., .trikrr piotto. Iono!f.ro the lwo CO","","", 
and """'" it '" ""lui...,.'!. Tirh .... ' <><I'''''f''". T n adjust 
1M <Ion. lnr.k. Iooosen the fuur ""pICf<:" OM "'ow il ~. 
roquirt."d. Til/hlen the ClIp.."...., .... p".,. tI«'l~ 1311·7. 

318" ., 

'" 
1 I/ o " " 1 

'" 



Torsion Rod Removal and Installation 
REMOVAL 

L With the luggage compartment door propped in the 
full open position, place the service tool on the 
wind-up end of the torsion rod. See figure 13B-S. 
This tool can be made locally from % inch bar 
stock. See figure 13B-9. 

2. Pull 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 "I" through "3" at the opposite hinge 
plate to remove the second torsion rod. 

BODY 

INSTALLATION 

L Insert the stationary end of the torsion rod into the 
hinge arm. 

2. Position 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-S. 

3. Insert the rod into one of the adjusting slots in the 
hinge plate and rotate the rod into the horizontal 
slot in the hinge plate. 

4. Perform steps "I" through "3" at the opposite hinge 
plate to install the second torsion rod. 

Door Removal and Installation 

L Place a protective covering on the body back panel 
and quarter panels. 

2. Remove the four capscrews which secure the door 
hinges to the door. 

3. To install, reverse steps "I" and "2", and realign 
door to opening. Tighten capscrews 15-20 Ibs. ft. 



13(- WtlDSMllLD UlD wlnows 

WINDSHIUD 

The windeh.lold ill of u.., cul'Wd cype mounted in a 
n.tl:hor _thentrip_ The _lherstrip with ~ "lim· 
..... __ c.:r .... ru. " nd .... 11 act ... """"""" for tho R __ 

The ",_I and instalbtion pn)Ql)(lu", ;. cl", ... "'" fur 
.11 model .. 

Wlnd. ltl.ld • • mo" .. 1 

1. 1u-m<W<l the windshield "lilt" dmoo dnd bJ..d"", 
2, 'rlIP& the rooI """,,1 al \he UPP<1' """"' .. 10 p........."t 

IICnlchimi. and """"" ... tlte mouldin, joinl CDVCfS. 

SM! fiIu..., 13(~1. TI>e .,.,..._ ........ tainN! by a 'Nlp 

" 

3. R~mo'~ lite 1<>1' mouldin, ,..,tnin;n~ 00'."'0, s.,., 
fiW""" 13(:'2. 

~ . Iu-mov" t .... oide pmish DlOIJldinp and tho .... , virno.­
m;1TO)r. 

6. Puah outward aIoni; thr . ..:I,.. 01 the wlnodWeld. and 
I'<!rr"IQ'Ve the windohield h . jth thr ..... Ihomnrip and 
the ""UIM mouldi .... ) . 

6. If complete diiiaiooembly And -...bly io ~I")". 
ClOntlnue by removin, lite OUloid<! mouldinn and 
11"", ",move the wee.therot,ip from th" lllailo. 

7. elM" II." 114< .. 0.- lhe "'""IMret"p.nd the opcnlnl 
flAn~. 

6. Apply ..,.1/" ~n the way around (Iv, , ..... ,_ in 
the wee.u.. ... lril'-

9. l'oIition!be ...,.,tl><nlrip ..... the .-. and then in· 
rtall the nu~ 1DOIIldin,1 in the .. ""lhcnolri". 

10. I~ Ihc dno .. con! in the _!herstrip, See flJW"! 
1JC.3. Apply _ p .otuliun \0 IhIo ..... ~p ...... 
lac"" that ... i\! mnc..cI lhe ... indMlt-ld <>P""nin, Armle. 

11 . Apply a t-d of _Ie.- \0 IhIo windohield openinl 
1Ie. .... .,. ~ 1i1U'" 13<;,(. 

Wlnel. ItI.leI 1o"'oll ... lon 

I . INial! IhIo windshield -.nbIy. uoin, the d ...... wtd 
I<> pull the " ..... lhcnolrip aver the wi ........ if,ld <>I"'ftina 
ARn.e. g"., fipre 13C.5. Be ~al'l!'ool a o< t. allo ... I .... 
... lacbl>ield ~aJe. I .... n\"", lbe beNIl. in,. 
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2. , ,,,un tJw "'"" yWw mirror and the prniAh mould · .... 
3. '''''10011 1M top mauldin, ......-. and the mauldin, 

joinl ~ IWn ...... the tal"'-

' .. , nw_o ..... c .... 1 ...... IkmooI-(toOC.too21 

4. a.... ... f .... Ieak.o. .nd i ..... n the wi""" ~ ..... and ....... 
(>, elMn Ihe , .... and mouLdinK"-

FRONT DOOR WINDOWS 

..,di .. ·""·n,, 
Hd~. 1<> lI, uN 13C~. 

I. I~mo~c the Irim )".Olnel and "'"lIkr .meld. TIle winduw 
''In AMembl1ee aut then j,., adjW<tcd I<> lill in or oul 
by ~;nl "'" run lower altachin, lie"'''''' 

2. n.e fronl run ... n "" .djWl~ !we or afl by u.;n, 
lUiUb\e "'in> ot<>clr; ""~" the fronl run Bnd 1M 
v~nl winduw diyioion b". n... fron. And/or _. ",n 
eon _bo be ohin"""" .. t thr Iuv.·e ... Itachinl """"""" 

J . 1~ ... i ......... to-< ''''1' aID j,., adjust..-d .. p or..,.. ... 

, ,,. 1:": .• _-1'_. _-"'ft •• -(~02.1 

by Joc-ni ... thr Atll!d>;nc-., 

13·7 

4. V~n. window ol'"ndin, I~ ... iun ... " "" ;...,..."..",. or 
~otd by lumin, thc U'Nion ..:Ij..-I;"I nut. flN, 
fi. u,," 13C_7. 
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AOJIlS IINC; NIIT 

r.. The doo, ImIDe mountin~ hoi". n,.., ~loll gated to pro­
' -ide a t ight fit 10' the wnl " .. indow frame in the door ,-

Removed 
I. R~n>ove 'he I,im J>"Ind and the IT;", p<\nel upj>O)' 

retaiJrer. 1\111 Ih~ ,,-Mer ah ;. ld ~w"y from (he ~""""'" 
hole •. 

2. R~"."e Ihe door wi"d"", SlOp ~J\tl 10",.r the yl.a!.o. 
Remove th<o regulator arm rolle, from the II"IaM 
ch,nlN'L 

3. too..,,, Ill<' (",,,( 'n" atiacl! ;l\g SCre'" ~nd "'n"-"'~ the 

, , 

fig. I 3C ... ~Ooo. Glo .. Run 10"'0 .. 1-(60(;.103 11 

'" 
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run ",lItininil bracket from the inne, pm .. ,I . s,-,., fi~"" 
13C R. 

4, Remov~ th<o front ",n from thto wnl ... indow di,·;.ron 
,",r by puHin~ "",rward on lhe OOR"" of the run 

5. Rcmo,-e the 1I"1a ... s..,., fi~", 1~C_9. 

f ig . n C·9_ Doo. GI ... Romo,,01_ (<oO"'1039) 

In>talh.liDn 

I. I'ooi(ion the liasoo and run a....,mbly in the door_ 
2. 1""",11 t ........ I(l.llator am, rolle, in lhe window chan 

nel and in.lItH the run jnto l he ""nt windo" .. div;'ion 
ro,. 

~ 1",,,,11 lhe run ... tai""r h,"ek~t .00 winOOw "top. 
Adjw.t ,1>0; "'" alld Slop. 

~ . Inslall t he trim panel w"ter shield , upper ""tai"",. 
,nd trim pa .... L 

DOOR VENT WINDOWS 

Itemoval 

1. Rem",.., the. trim 1'",,,,1 aoo the up""r ",tain~'. Pull 
the wate, lIhield HIo.'l\)I from the K""" .. hoI."" 

2. Jiemo.-" the door window _I' and IO(I!!(!U the fronl 
run 'ttar.hin~ .<CT('W. Remo"" the n ln retaining 
b",eke l from (he imler })<lne!. 

3. Lowe. the gla .. completely and ",move the lronl run 
from tho '-~n' wiooow divi.ion hor. R~mow ,he Tun. 

4, c,-. ", Iully pull ~w"Y (he dour " '""II>o;",tri], HI 11>0; 
IOIWard door lrame and """"'-" th<o ,-ent wiooow 
f"'me mounti ng """''''", 

5. R~n"-,,e lhe up!>." pivot from tho I",,,,,,, and reJIK>\'e 
the lowe. pj,-ot . prinll" """"mbly. l"ule tbe ...... itiu"' ur 
the "up wa,h~t and (h. Ha t .. · • • h~"'. Ren>ove u-.. 
"' .... U"''''I'ip. s.,... r,~u ", 13C-7. 

Inst"U",I"n 

1. lnSl3Jl the "'''''the<>lri~. I""(all the pivot and lhe 
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pivot "prin~ a_rnbly. Adju. 1 the sprint t"""KIn. 
2. Ins tall u.., venl window and I ... "", in Ihf> doOT frame. 
3. Instan the run, retam..r bntck~t, a"~ ... iJl~ow slol>, 

Adjust tJ>t, run and stop. 
4. Inst;oll 100 trim pmwl wal", shidd, UPP'" .... ",i""r . 

and lrim panel. 
5. Cemenl !be door w=thentrip a t the lorward dour 

Im"",_ 

AfAR DOOR WINDOWS 

AdjuSlm" nu 
lkl~T 10 fi,;ure l~C_ lO. 

I. R.,!I\Qve the (rim pano>l and wllter shield. The "indow 
run a...,mbli ... un be adjw.ed to , ii, in OT ou, b,. 
ho<...,nin~ ,he run 16wer atta<hinl O<T."" L 

2. The lront run can be adju.~ 10'" or aft by w ing 

""iwbl<: shim mock oolwcen the front nil' and til<­
door frame. 

~ Tho window lowN .IO!> ",n 00 adjll"tffi up (}T down 
by ioooI<ninK the att.achin~ ",,'~W>I, 

Removal 

L R~rT",,"e u.., Irim panel nM the Irim ",Inel upper 
l'Ct.,iner. Pull the water . hicld away from the 11= .. 
hoi ..... 

2. Remove the window ",,;ulator and the stop. and lo"""r 

13·9 

the window 10 !be bottom 01 the door. 
~ . Remnve the ....". run adjusting nut. Dioconncct !be 

reroute ""ntrol anli'faille dip. s..., fi,;u .... 1~C- l0. 
4. Pull down u-.r, re", run ~nou,h to cI"", Ihe door 

ITa",.,. lind IMn ""moW it by punin!!" it lorward IlJ\<I 
oul 01 u-.r, divwon bar. 

5. Tilt th" roor ooge 01 tI", gIll"" to Ih" wHom 01 lhe 
dooT and ,""" ,...move th., gla .... 

tn.tollation 

1. """ition the lla"" "nd "Tn a.,..,."bly in the door, 
2, lrutall Ih" run in II", division oor, and ;,,-,18.11 tl'" 

run adju.tine nut fini",-tiehl. 
~, In""'11 the N'gubtor and too otop, adju.l;n~ th~ .top 

as re<juired. 
4 Conned the anli-rattle clip and make any JlCC<'IOSl<Y 

in or Ollt adjustrne~ to in the run .. Ti~hlen the ad· 
jUlitinlr nul!<. 

ro, I ... ",U the ",nre, ohicld, the trim panel upper retainer, 
and IIlf' tnm Pfln<>L 

R(AR DOOR STATIONARY GLASS OR WEATHERSTRIP 

R. m"val and In.tolloll"n 

I. Remo',e tl ... rear run adjUlltinl stud lock nut. p<y the 
fun lrom the division bar, and remove the nTn. 

2 C.",luTTy puTT n .id~ the door ....... ihe"'tnp. <=>O"o'e 

tI ... window (nUl ... retaining OC, .. ",·O. pnd """""" the 
"·indo,,. IraJnC and ,Ia .. , 

3. Di .. _mble thf> window Imme nM in<lnTT " Tlf'W 
~Ia"" il ""luire<!. When iJUitalling (he lias., apply 
..,al~. botwren the i ta"" and u.., """therolrip. See 
figure 13C-ll. 

f ig. 13C·l t_5,." loftor, OIG"_I~On) 

4. t".tail tl", ~bt8s In'lll''' ill Ih" dour and ""ment th" 
door wrolbc .. lrip in pia"" 

.~. In ..... n the run, odju"inR it n. """"",,,'<y. 

QUARHR WINDOWS 

AdjuSTments 

1. IWmov~ IIlf' ",aT..",1 cu.hion and """t hAck. 
2, R.,n""'" the qUllrter tri", pa"..}, 

'" 
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3 , Fore or aft adj .... trnt'nl. "",. boo rna&' al lhoe rMr run 
alUlChinll ~ :;;.., fi,,,,,, lac-12. 

" . . 13C_12-O ...... , Win""w~6OC--aO 1 0 ) 

4 . Af~r I"" "'-"'-I')' odJII.I""'nlll h.a,., ..... n "",<I<>. 
""",luJly jn.t.~n ,he quarter trim 1'Il",,1 w.ler .hi~ld. 

5. 1""11111 1I1~ q",,,I.<r Irim I>"n~l. r.,,, _I. block. and 
I"", ' ..... _, "" .... Ion 

lI . mo .... ' 

I. H~m<>Y1' ,to., ..... , _1 euonoon .. nd bock. 
2. IV"""", the ui", po",,) .nd tho trim """"I uppe' 

",,,,1,,,,,- 1'1,111 me, "'ol~r $I';eloJ ,,"'ay lrom lh1' n<D'U 
hulil. 

~ Rpn'''w~ Ih~ lo"'~r and fmn' '~tni"" n ",uldin~ •. 
~ . Ii~,,_~ Ih" "" ... non. 
r., l.oIo.." tho ovind<r.oo' IInl;1 II.., "'Kuialor mll~ are 

...,.....,ih ... ond d ....... noct ,he f ...... t NIle. from ,,,,,­
mo."",,!. 

(;. Low...- and . ilt Ihe .ta.. IU>d th<n "''''''' ... h. s.;" 

'" 
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6",re 13C-13. 

In. lallatlon 

\. Po.ohlon 1.10. ~kt"" in th" qUA""" 1"' .... 1. Rnd ",,,u>eC1 
11-.0;0 I,onl roUon. 

2. I ... IIIU tho ...... nln. adjUlilinl; i l .... """""1')'. 

3. Intto>lI IIw pnWob mouldin .... I"" ..-alH llhield, tIw! 
trim panel UI>\X:' """'in...-, .nd tho .rim JII'I~I 

4. In.ull thoe .... 1 rushion and bow-I< . 

lACK WINDOW 

'I''''' bock window i , 01 ",,,,"pi,,,,,, """p<>n><i ,1_ oon· 
>Irudion. '1''''' Ih,,,. i. mounloOd In a ",Lb.. ",,,,,lhe .. l.ip 
" 'him filll ....... ' a body tbn~ IhoU encllcJ.. lhe bAck wln· 
_ openinC. TIle ,eo"",,,) IU>d i ...... IIlI';".. ~"'" io 
tho ... _ lor ,II nl<>dell. 

lI. mo .. .. I 

1 Rprno"~ 1 .... oolllidc mouldlnl relllininil ............ n.-.d 
",m,"., tIw! mouldin gs. s..., fi,,,,,, 13C 14 

~. 1-'10<'" a proU!CIi'-e """erin. nn tl ... ' ..... ~ 11 .. r hOOy 
pIInrl to J>..,...~nl ""IMI~. To r.""' .... e tho> .,.,...00.-
fron, ,Iw back wirod<).,. _ni .... place .... ,><1 un I"" 
Uppef ~n of II ... IIuot.nd """" ... ",,'llld. t:onlin~ 
pumin. on the r l.uo until tIw __ rip.nd ,,,,­
CoIn t... li(1o!d from m.- OI"""in,. TIw> ~iII ... ;. ",,,,,,,,Nt 
.... ith ,hi' """'I.l", ... 'rip ._mhly. 

In. t"II .. lIo~ 

I. I!~ .......... tho """,U ... ",l,;p , ..... , .... lIMo.. 
2. Vi,".ny i~ tho _the ..... ip lor cr:ocb or , .... 

.nd "'I-'Iat.. it if ~'r If the ... _tJ.., .... 'ip "'­
not lui .... to be .... 'bocod. eJooan it lho.-ou,loIy . 
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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. 

S. With an assistant, place the back window assembly 
in the body opening. 

9. Position the bottom of the glass in the body recess 

13-11 

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, 

10. 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. 

11. Complete the remainder of the installation by revers­
ing the removal procedure. 

12. 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 
1. Disconnect and remove the front seat track assist 

springs from the seat frame. See figure 13D-l 
Detail "A". 

TRACK ASSIST SPRING 

the frame. 
4. Transfer the seat adjusting lever knob to the new left 

hand track assembly. 

5. 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. 

6. On a car with a split front seat back, remove the 
hairpin clip from the center seat back studs. 

TRACK ASSEMBLY (LEFT) 

ASSEMBLY 

Fig. l3D-l-Front Seat-{6l eM-SOOS) 

2. Remove the four nuts retaining the seat tracks to 
the floor pan and lift the Eeat assembly from the car. 

3. Disconnect and remove the tie rod from the turn­
buckle on the frame. Remove the seat tracks from 

7. Remove the seat back from the seat. 
8. TO INSTALL, position the seat back assembly on 

the seat. On cars with the spilt back seat, install the 
hairpin clip at the seat center bracket. 
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9. 'noUoIl ""i.-pin cliPI' "" tM _t bod; pi,-at pin. On .. 
car .. lIh .. tolld _t t-<:k, iruoUoIl tho! bolla 8M 
"",ohenI allad\inilho ..,.1 back \0 !he_I. 

IQ. _ition!he new .... ' tracb on !he I ... ",., and inIIaU 
tho mUo,ninR ""11" a"'; I;" rod. 

11. ~iti",,!he ... 1 -.-mhly in the.".,. and imtall \he 
nuta. , ... taU !he uo'" . prinp. 

CAUTION : !look 1M .",in" m I"" hok, /«arM 
"" Ihr ~u .. rl. in Inr ".,,. of ,Iu> ""'" Irnm~. no nor 
hooll 1M .p"n~. on 1M ..... , "ud •. 

TI. RDd Adjustm ... t 

TIe IUd "",btlju.lmont will olf_ only Ihe JICI ...... ,.,.. 
lid" of the 8CA1. In callt' tl ... bleb ""tairunK 1M mock f8i1~ 
to ... ~. lum Ihe lumbud::1e clockwi.., ,,"""II> tumo 10 
.no..:= !he I;" Mel 1 .. _1 ouftl"", .. tly to ""i«uor II><' track 
laid>. If tho Iatdl lallt '" _""'" !he..,., tra,·~I . tum !he 
rurnhudtle rounloerelod,w;" '0 ""'''''''n Ihe u., IUd t .. ~1 
" ...... h to 01'- 1M tatdl 10 snap into Iocl:in, potilion. 

oooR AND QUARtU tRIM 'ANIL 
Remo ... 1 ond I .. stollotlon 

RMko.IIy. aU d ....... onll qWl~r trim po.""l. Me relOlnc!d 
in !he '0""" ""'nner. In ,i"", 01 thill, 0"" ",""",81 8nd 
,,,,,IOIIoI;on p~urn will 'Xl""c " II modds. 

t. Retl>O'l~ lhe winrl<>w ,..,(lulator handle ",ilh Tool 
21!U2 A. s.,., /I.u", 130·2. In .... t~ tool kll ... .., .. 
the Antro/ h. ndl~ .nd I~ Iri<tion plot •. Tum lhe 
tool 'JjliIuit the oJ>rin. dip unW tlr hand]" can I><! 
...,~ f....., !he IhafL. 

"l. II ........... any ....--.. ",Lainin.I ..... trim flI!J><l to tho 

inrwr JlIlIIf'I ... 1Ch ... Ihe orm r...t ~ini"l __ 
Soc It", .. 130-3. 

J. With. pullJ' !tnil ... pry !he trim JI&I"'] "'I:oinin. 
clipll oul of "'" Inner 1..-1 at <2Ch .i<:k. 

4. Bow- the Ir im pard out 01 1M. ... "'i .... to. and .. re­
fully Ioooen W plA,tie w,"",. ""i~ld, if lK'<lI!l'Mry. 

5. f'Lo~. daub of _I,r "'..,.. .... ch Irim "''''inlni clip 
hole I<> IICIOI 0 ... "'\.Kinin. dip" wlrn they.", puot.-d ... 
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inl<> the door. AI .... ~I'ply lh\l _leor ~fOIJnd the .. in. 
dow .... ~J.ooto< .!WI. ~nd utbr.r ubtl"i hol<)l. 

6. FlLit ... the p]ast,c waler .ru.,ld In lhe i ...... r p,,,,,,] 
with Irim c",monl 

7. Make sure ...tl tho Tt't,.,i nin( dijllll nre ln~laU.,d in lho­
trim pan.,]. plo"" 110" lower P<lg~ 01 tho trim 1>' .... 1 in 
th~ ,.,tIl;"" • . inootl II><! upper ...:IN" 0/ !he trim t»",,1 
in the ,.,lawr and push lhe ",ulnin. c!ij.lll in'" lhe 
hoi .. in the door mn.. ""TlO'I. 

8 . I ...... U!he ann lWIt ~. _ .. 

9. I ........ Lhe ,prine c lip in !he handl ... poaition "'" 
"""law.- handle oprin(l, pIA.., !he f.iction pbote 
.pinlt the trim~] and puah \be handle onLO the 
"""It until thoe sprinJ dil' ....... in'" the ,"""""'-

IoUAOUNING REMOVAl AND INSTAllA1ION_ 

MOOIU 54, 62 

1. IltmtWe the 8UJ1 V'!O<>B. 

2. R<!mov~ II>< windshield Lido ",rnW, n"",ldin ... 

3. R<!""",,, lhe ,= vioc .. mit"". 

4 ~"""'" Ihe "",r _I cuahion .I'>d ......... t boodt 
cuahinn. 

II. R~ the coot hoob. 

6. MODE L 62: Remov-e the quartM" window upper p ro 
nw. """,Idinp. 

7. MODE I.:>4: Remo\., u... ....... "" 1';11.0. pmiah.".,..w. 
in .... 

8. l tomovc the dome lamp _mbly. 

9. R~n",,,,, u... hock win<\ow It»Cmbly. Refe. to " R.ock 
Window R .. "IOV...!." Section 13·C . 
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ROOF HEADLINING 
SUPPORT RETAINER 

VIEW-CC 
ASSEMBLED 

13-13 

VIEW-BB 

VIEW-AA 

COLOR 
CLARIFICATION CHART 

BOW NO. COLOR 

BLACK 

2 WHITE 

3 BLUE 

4 YELLOW 

Fig. 13D-4-Roof Bow Color Chart-Models 54, 62-(60C-8060) 

10. Remove the windshield assembly. Refer to "Wind­
shield Removal," Section 13-C. 

11. Pull the headlining loose where it is cemented around 
the windshield and back window opening. Bend 
back the tabs in the depression at the sides of the 
package tray to remove the rear lower headlining 
retainers. 

12. MODEL 62: Pull the headlining loose along the 
lower edge of the roof rail at the quarter windows. 

13. Insert a blunt I-inch putty knife between the windlace 
and headlining side retainers and pry the retainers 
away from the roof rails about % inch. Unhook the 
headlining from the tabs on the retainers. 

14. 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. 

15. 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. 

2. 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. 

3. 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. 

4. 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 the headlining to the windshield header, starting 
at the center and working to the sides of the roof panel. 

6. 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 

281 



13-14 

pull the headlining down too tight as the contour will 
be lost at the rear corners. 

7. MODEL 62: Cement the headlining to the underside 
of the side rail in the quarter window area. 

8. 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. 

9. Install the remaining parts by reversing the order of 
the removal procedure. 

HEADLINING REMOVAL AND INSTALLATION­
MODELS 59, 71 

Removal 

1. Remove sun visors. 

2. Remove windshield side garnish mouldings. 

3. Remove rear view mirror. 

4. Remove coat hooks. 

5. MODEL 59: Remove quarter window garnish mould­
ings. 

6. MODEL 71: Remove center pillar garnish mouldings 
and stationary window front garnish mOUldings. 

BODY 

7. Remove stationary window upper corner mouldings. 

8. Remove dome lamp assembly. 

9. Lower back window and remove side and upper 
glass runs. 

10. Remove stationary windows. Refer to "Stationary 
Window Removal," Section 13. 

11. Remove windshield assembly. Refer to "Windshield 
Removal," Section 13. 

12. Pull headlining down where it is centered around 
windshield, stationary windows, and back window 
openings. 

13. MODEL 59: Pull headlining loose along lower edge 
of roof rail at quarter window. 

14. Insert a blunt I-inch putty knife between windlace 
and headlining side retainers and pry retainers away 
from roof rails about % inch. Unhook headlining 
from tabs of retainer. 

15. 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. 

CHART 

NO. COLOR 

BLACK 

2 WHITE 

3 B L U E 

4 RED 

Fig. 130-5-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. 

2. 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. 

3. Insert the remaining roof bows into the respective 
retainers on the roof side rail. 

4. 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, 
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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. 



13 E - MOULDINGS 

OUTSIDE MOULDING INSTALLATION 

Figures 13E-l and 13E-2 show the various methods of 
retaining the body outside mouldings. Before removing 
any outside moulding, it should be determined by the 

K 

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 . 

. '~~ il,S~ 
F SHOWN 

E G TYPICAL H 

.~ 
N P 

Fig. 13E-l-Moulding Installation-(Models 59 and 71)-(61 CM-8004) 
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13F - '.ILLE 

The ~rill~ i. a single ,\<O"'po.J pi"",. Dual hcadlampo 
a..., sct in u,., outer ends, The headlamp doo", a ... 
.t"'chOO to tho Krill<> and can he removed individually. 

R. mo¥,,1 Dnd InJloliotion 

1 Rai .. the hood and prop it in tbe open po>ition with 

th~ hood .up""r! rotl . 
2. Remo,e II", screw. ge<.",ing too ooadl.mp doo", 

Remove the hrodlamp doorlo_ 

3. R~mo.e th. ~r;lJe ~mbly alla.chin~ !Crf"W,. See 
13F-l. Re'",,"e the gnlle by mUng up and outward. 

4, To install the ~rille ..-mbly. "'v~noe the """"".1 
proced~,e. 

130- .OOY-, ..... , 
GINIRAL DI5CRIPTlON 

The Cun", t i. 01 a unitized body -1m"'" coru![nldion. 
The bcdy oh<ll and unde!'body a", wddOO into one unit 

The front ,,,,,pc,,,ion "",moo, "_mhly whi<~ .up""r'" 
the engine and lront sw!>",,,,;,,,, is otrudlUally similar 
to the lront end 01 the Irnmc type a_mbly_ The lront 
.id~ mill! incorporate pmvi.io"" for 'CO"lmmodatin~ 

bumPt'rS. "'8pe""i,,o. " labil;""r, ""gi"e. ,leering and 
t",nsmission_ 

",.. fflIIr """",,n.kln memoor __ mhly i •• imilar to the 
rear portion of the frame typo """,mbly_ Provision is 
made in the rear lor =Ie, . pring .. and lIhock nmorb",". 

ALiGNMINT 

Relo'" chocking underbody and .... p<nMon "",mber 

aligru""nt. insp,,"ct the .Wl"',,-,;OO m<mber a"""",hli~. for 
dam.t>~e and loose par",_ Inspect all mcmbe .. lor cracks. 
twi,"', or ""nd,_ r:h""k nil W<!Med oon"""Uo,," /or c .... ok .. 
Mi,..1ig",,,,,m """ aIT",,: and '"' det.<·!ed in lront wheel 
mi""lillnment, vibration and "bnormal wro.r 01 "h" .. i . 
""m, 

M_ al ig,uo'""t problem. UU1 toe <"rreeted , and minor 
oollioioo damage can to;, .t",i~~tcncd. by use 01 eriati,,!! 
Ir~"'" .ligning ,,00 "rai~~ ... ~ ing "'luipm~"l. Several 
typeo of [nUl ... a ligninw "'lui~meol are availabw com· 
"",rci3.11y. M""ufacturer. of . uch oquipment u"""l1y oup_ 
ply complete instructio". with ~-"ch u nit. See figure 
laG-I. 

HOISTING INSTRUCTIONS 

Spocial p"'""'ution. ar~ '~ry wj",o hoi.tin~ the 
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1 

5850 

196 

L~~=~ 
~RONT 

BUMPER 
MOUNTING HOlE 

MEASUREMENTS MODELS 
A 48.79 54-62 

A 48.41 59-71 

B 37.50 54-62 

B 37.44 59-71 

C 178.57 54-62 

C 173.52 59-71 

D 89.95 54-62 

D 85.72 59-71 

E 42'.76 54-62 

E 42.30 59-71 

THE DIMENSIONS 
BETWEEN POINTS X AND 
Z AND BETWEEN POINTS· Y 

AND Z CAN ONLY BE MEASURED 
WITH THE ENGINE REMOVED. 

F 

F 

G 

G 

H 

H 

J 

J 

+1!" 1111 
II11 

4880" 
lit! 
1111 
1111 
III! 
1111 
1111 

BODY 

------~~------------G------------~ 

PLAN VIEW 

UPPER SUSPENSION 
MOUNTING HOLE REAR 

IDLER ARM BRACKET 
MOUNTING HOLE 

(R H SIDE) 

SIDE) 

SIDE VIEW 

MEASUREMENTS MODELS 

35.99 54-62 

35.50 59-71 

80.51 54-62 

75.88 59-71 

10.82 54-62 

9.30 59-71 

100_07 54-62 

99.6 59-71 

THE REMAINING DIMENSIONS 
SHOWN IN PLAN VIEW CAN BE 
PROJECTED DOWNWARD AND 
MEASURED ON A LEVEl SURFACE. 

REAR SPRING 
FRONT HANGER 

REAR BUMPER 
MOUNTING 

HOlE 

.22 
MUST BE PARALLEL 

TO A HORIZONTAL LINE 

* THIS DIM_ IS FROM INBOARD 

HOLE TO INBOARD HOLE 

Fig. 13G-l-Underbody Dimensions-(61 CM-8009) 
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car because of the design of the front and rear suspension 
and the unitized body-frame construction. Failure to 
observe these precautions will result in unsafe hoisting 
and/or possible damage to the vehicle. 

Drive-On Hoist 

To prevent possible damage to the underbody, do not 
drive the car onto a drive-on type hoist without first 
checking for possible interference between the upright 
flanges on the hoist rails and the underbody. Should 
there be interference, the hoist flanges should be modi­
fied as necessary and/or the approach ramps built up 
to provide the needed clearance. 

Rail Type - Free Wheeling Hoist 

The front adapters or hoist plates must be carefully 
positioned in contact with the lower suspension arms to 
assure safe, secure lifting. Further, the hoist adapters 
must be positioned carefully under the rear axle to pre­
vent damage to the shock absorbers or right rear wheel 
brake line when the car is raised. The hoist rails should 
be raised slowly and the position of the adapters checked. 

Fork Lift - Twin Post Hoist 

To assure safe hoisting, the front post adapters must 
be positioned carefully to contact the lower suspension 
arms. 

FR 0 NT 
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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 raIsmg 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 anyone por­
tion of the car. 

REAR 
-------------~--~---+------------------r----~----------_4-------

C 
D 

~ 
~------------B--------------.I 

COMET FRAME LIFT DIMENSIONS 

A B C D E F G H 

22.3 80.3 14.2 22.4 3.0 1.5 4.8 4.4 

Fig. 13G-2-Frame Contact Hoisting Locations-{60C-8062) 
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When a stationary floor jack or a roll jack is to be 
used, there are several specific recommended points of 
contact. Either side of the car may be raised at the 
front by jack contact at the lower arm strut connection. 
Either side of the front end of the car may also be 
raised by jack pressure on the front crossmember, or on 
the crossmember to which the stabilizer is connected. 

Either side of the rear end of the car may be raised 
by jack pressure on the rear crossmember. Do not put 
pressure on the fuel tank. 

BODY 

reverse, or in cars with an automatic transmission, the 
selector lever should be set in "P" (park) position. With 

either type of transmission, the parking brake should be 
set, and the wheels blocked to prevent the car from 
rolling. 

To raise the front of the car with a bumper jack, posi­
tion the jack on either side of the bumper lower attaching 

bolt. 

To raise the rear of the car, the bumper jack should 
Bumper Jack be placed betwen the bumper upper and lower attaching 

The transmission shift lever should be positioned in bolts. 
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insert a 12 inch or longer screwdriver through the 
hooked end of the spring and into the hole provided 
in the rear member. 

3. Pivot the screwdriver forward and up until the 
spring hook is clear of the retaining pin. Then pivot 
the screwdriver rearward to relieve spring tension. 

4. Remove the screwdriver and disconnect the spring 
from the tail gate strap. Remove the spring. 

Installation 

1. Position the counterbalance spring and connect it to 
the tail gate strap. 

2. Insert the screwdriver through the hooked end of the 
spring and into the hole in the rear member. 

3. Pivot the screwdriver forward until the spring hook 
is in front of the retaining pin. Then move the 
screwdriver downward to engage the spring hook on 
the retaining pin. 

4. Remove the screwdriver, seal all mounting surfaces 
with a bead of sealer, and install the access cover 
plate. 

MANUALLY OPENING BACK WINDOW IN EVENT 
OF REGULATOR MECHANISM FAILURE 

If the regulator mechanism should fail when the 
window is not in a fully opened position, the tail gate 
cannot be lowered without removing both side and upper 
window runs. 

Fig. 13H-6-Tail Gate Counterbalance Spring-(60C-B016) 

1. From inside of the vehicle remove the upper corner 
garnish mouldings and pillar plug buttons to gain 
access to the outside rear pillar moulding attaching 
nuts. Remove the pillar mouldings. 

2. From inside of the vehicle remove the screws attach­
ing the side and upper window runs to the pillars 
and roof rail. 

3. Unlatch the tail gate and carefully press the back 
window and runs rearward. Use an assistant to hold 
the tail gate from the outside. 
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4. Lower the tail gate and position a support under the 
back window. 

5. Remove the side and upper window runs, the tail 
gate cover panel, and proceed as required to correct 
regulator mechanism failure. There are stops incor­
porated in the rear floor rails to prevent the tail gate 
from contacting the rear bumper impact bar when 
the tail gate supports are removed. The stops limit 
the travel of the counterbalance springs. However, 
care should be used to prevent over-riding the stops 
while performing repairs. 

ELECTRICALLY OPERATED BACK WINDOW 

The electrically operated tail gate back window con­
sists of the following components: 

1. A reversible motor and window regulator mechanism 
is provided to raise and lower the back window. 

2. A limit switch is located at the right side of the 
tail gate pillar post preventing the back window from 
raising when the tail gate is open. When the tail 
gate is closed, the switch is actuated, thereby closing 
the back window circuit. 

3. A single-pole, double action toggle type control 
switch is located on the instrument panel above the 
ignition switch. 

4. A key operated switch is provided on the upper 
center of the tail gate outer panel to lower and raise 
the back window from the exterior of the vehicle. To 
lower the back window, insert the key and turn it 
clockwise; to raise the back window, turn the key 
counterclockwise. The key switch functions only on 
the operation of the back window and has no elec­
trical or mechanical connection with the tail gate 
latch handle located on the tail gate cover panel. 

5. Two protective circuit breakers are provided in the 
circuit. One 3D-ampere circuit breaker is attached 
to the starting motor relay in the engine compart­
ment and a 131h-ampere circuit breaker (motor 
ground) is located on the inner lower back panel. 
See wiring diagram, figure 13R-6. 

Interior Switch Circuit Operation 

Current from the battery terminal of the starting motor 
relay flows through the 3D-ampere circuit breaker to the 
control switch. Actuation of the control switch closes the 
circuit to the closed limit switch, through the back win­
dow motor armature and field winding, and to ground at 
the 13V2-ampere circuit breaker. 

Key Operated Switch Circuit 

Current from the battery terminal of the starting motor 
relay flows through the 3D-ampere circuit breaker to the 
key switch. When the switch is closed, current flows 
through the limit switch and to the motor. 
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Fig. 13H-7-Back Window Circuit-(61CM-8007) 
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Trouble Shooting 

A prod type continuity test lamp, with improvised 
bullet connector leads and a test supply of known good 
comparative amperage circuit breakers (with leads), will 
save considerable time in testing switch terminal blocks 
and circuit breakers on the vehicle. 

CA UTION: 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 
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1. Test for voltage passing through the 30-ampere cir­
cuit breaker. If there is no voltage, check the circuit 
breaker and the wire between the circuit breaker 
and the starting motor relay. If there is voltage, 
proceed to Step 2. 

2. Test for voltage at the red orange band wire con­
nection on the tail gate switch in the instrument 
panel. If there is no voltage, check for a broken 
wire or loose connection in the red orange band wire 
between the switch and the 30-ampere circuit 
breaker. If there is voltage, proceed to Step 3. 

3. With the control switch in the up position, test for 
voltage at the terminal where the green lead wire 
connects to the instrument panel control switch. 
If no voltage is available, the switch is defective. If 
voltage is available, there is a loose connection or 
broken wire between the control switch and the 
motor, a defective motor or, a defective motor 
ground. 

4. With the switch in the window up position, if there 
is voltage at the switch terminal to which the red 
lead wire is connected, the switch is good. If there 
is no voltage, the switch should be replaced. If the 
switch is good, proceed to Step 5. 

5. Remove the screws securing the limit switch to the 
tail gate pillar post. Pull the switch through the 
opening till the switch terminals are in the open. 
With the switch in the released position (contacts 
open), voltage should be available at only one of 
the switch terminals. If no voltage is available, there 
is a loose connection or broken wire between the 
limit switch and the control switch on the instru­
ment panel. If voltage is available, proceed to Step 6. 

6. With the limit switch out of the pillar post and in 
the actuated (closed) position, voltage should be 
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available at both of the limit switch terminals. If 
not, the limit switch is defective. If voltage is avail­
able, proceed to Step 7. 

7. Remove the tail gate cover panel. Check the red lead 
wire at the motor for voltage. If no voltage is avail­
able, there is a loose connection or broken wire 
between the motor and limit switch. If voltage is 
available, the control circuit from the instrument 
panel switch is proven good. Proceed to Step 8. 

8. With the instrument panel control switch still in the 
up position, test for voltage at the green motor lead 
wire. If voltage is not available, check for a loose 
connection or broken wire. If voltage is available, 
proceed to Step 9. 

9. Ground the black lead wire coming out of the motor. 
If the motor does not operate, replace the motor. If 
the motor operates, the 13% 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, m 
"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 13lj2-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 

1. Lower the tail gate. 

2. Remove the tail gate cover panel (back window in 
the up position). 

3. Disconnect motor wires at the quick disconnect. 

4. Remove the nuts securing the motor to the window 
regulator drive assembly. Pull the motor shaft from 
the coupling and remove the motor. 

5. To install, reverse the removal procedure. 

BACK WINDOW REGULATOR DRIVE REMOVAL 

AND INSTALLATION 

1. Lower the tail gate. 

2. Remove the tail gate cover panel and back window 
assembly. 

3. Disconnect the regulator motor wires at the quick 
disconnect. 

4. Remove the window regulator and motor assembly. 
CAUTION: The regulator assembly arms must be 
securely retained when disengaging quadrant from 
the drive assembly gear to prevent the counterspring 
from unwinding the regulator quadrant and causing 
possible personal injury. 

5. Remove the nuts securing the motor to the regulator 
drive assembly. Pull the motor shaft from the cou­
pling and remove the motor. 
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6. Remove the screws attaching drive assembly to the 
regulator and remove the drive. 

7. To install, reverse the removal procedure. 

BACK WINDOW SWITCH AND HANDLE REMOVAL 
AND INSTALLATION 

1. Lower the tail gate. 

2. Disconnect the battery ground (negative) cable. 
3. Remove the tail gate cover panel and back window 

assembly. 

4. Disconnect the switch and regulator motor wires at 
the quick disconnects. 

5. Remove the back window regulator and motor as­
sembly. 

6. Working through the access hole in the tail gate, 
remove the regulator handle retaining nuts, control 
switch, and handle assembly. 

7. To install, reverse the removal procedure. 

BACK WINDOW LIMIT SWITCH REMOVAL AND 
INSTALLATION 

1. Lower the tail gate. 
2. Remove the screws securing the back window limit 

switch assembly to the tail gate pillar. 
3. Remove the back window limit switch assembly 

from the pillar. 

4. Disconnect the limit switch wires at the bullet con­
nectors. 

5. To install, reverse the removal procedure. 



13J-FENDERS, HOOD AND BUMPERS 

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 13J-1. 

3. 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. 

HOOD 
The hood opens from the front and is mounted on 

scissors type hinges. The hood lock is located at the front 
center of the hood and grille center support. The hood 
will stay in a raised position when opened by position­
ing the hood support rod. A safety catch at the front 
end of the hood prevents the hood from opening while 
the car is moving forward, if the hood is not completely 
latched. 

Alignment 
The hood is provided with fore and aft, vertical, and 

side-to-side adjustments. (See figure 13J-2). These direc­
tions refer to the position of the hood when it is fully 
lowered. The elongated bolt slots in the hinge at the hood 
provide the side-to-side adjustment. The enlarged holes 
in the hinge at the fender apron provide both vertical and 
fore and aft adjustments. 

The outer panel support is adjustable to provide proper 
fit of the hood at the cowl pad. 

The hood locking latch and catch are also adjustable. 
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( Be! 1111\1"" 13J.a) . The elonptcd mounlinl boItlllola in 
the; hood kd provide aido.-l<HlidI! adjuz_t. 1'0 adil&8t 
c ....... nce "'t_ the 'ront '" the hood and Inlle. ""-n 
the Ioclu>ut on Ibn hood aotd:>. Adjud u,., hood .,.tch 
up or down ... re<jUired, Ii,hlen tbe; locknut and adjU5t.­
~ble nll:oboer bum~n on the ~uppotl 

1. Sen.,. an inde.o marlt "" the hood around ...a. hood 
hin~ 10 facilitate ftttm. whno b"i ..... ~tallfd. 

2. With lUI uoistanl "'1'I'<I<1ina" u,., hood . _ the 
ftlW" CII~ that Ittad> il 10 the Wnw ... 

3. C.",/ully lift the hood from the ell<. 

4. TO INSTALL: wah In a$Sistant hold,", the hood 
in pw.. on \be hini ..... i ....... n the four altad>ln, 
u.pea •••. 1' .... kn the __ fin&e. t'Sht. 

5. Shifl the hood .. _y \0 ali." the in<\g ",vb 
with tho hood hin.-

6. TiJh ..... the four "tacttill, ..,~ 

Hln,_ h",ov,,1 "nd Inl,,,n,,llon 

I . R..:nvw~ the hood. 
2. Rf>..-.., the ocrewo a tlachinl the hin,e- 10 tbe fron\ 

lendt<r .pruo and "'..-.. the hinv. 
3. 1'0 INSTALL; Hold hin.., ill position olld iJultaU 

ocrewo attachinJ the hood hlnJ~ \0 the ,.,."... 11""00. 

,.. 
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'UMI'D.5 

' ..... 1 ...... _ •• mo ..... 1 ...... 1 ... 1.11,..1010 

n... front bumper _mldr ill • .anllo. im~a boor with 
!he contact ....... aJ.oq the I>OIovy rib .1 the ll_ ..:I",. 
Puki ... lam"" ~~ .... into the bumper .t the outboan:! -t:.d> ai,d., 01 the bumper **"""bly ;. .... l'POrit>d by 
.... in ... r am. and An oolH ~nn. .nd • bumper to lendc< 
bnoCUI. n... ann. ""lend lrom tho! bumper ....-nbly 
and ....., bolted to the front lid~ nil! ""'mboo .... 8M 
flrure 13.1..-1. 

Remov ... 1 and inst .•. Il"tion procN:lure II .. follows: 
I . RAi .. tho, front of the ea. to facilitate bumper 

-.-mbly ""n,,,,&I. 
z. l temo¥e the partinJ lamp leN and oomp..- the 

rubMr lamp body; pull the lamp body oul frnm the 
...... 01 the bumper. 

3. With an ..utant hoI<IinI the bumper .-...bIy. 
__ the bumper -...biy to the hull aide rail 
""'"'*- . ,tacbint: bolla.. 

4. ncn-.: the bumper • ..embIy from the co.r by IIIO¥_ 

fl<t. UJ4-_ , edt A<l1~._."--I~) ina the .-mbly fonrard .nd .... ,. from the CII". 

S. Tn m.",li. hA"" the .. l.st.lnt hold Ihe bumper 
_mIlly in puoojtion on the car whiloo the bolts 

4. l1111tall the hood. "'" inotalkd. AliP1 the bumper __ ",bly before 
li~hu.nin~ the holts. 

S CArefully d...., the hood and check ali~nt. Ali", 6. [notali lhe !"'.king lamp body from !he ...... "I the 
the hood "" MCOlPary. bumper, then i .... tall the lamp 1(-..... 

'" 
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Rear Bumper Removal and Installation 

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 13J -5. 

Removal and installation is effected as follows: 
1. Disconnect the license lamp at the "quick-dis­

connect." 
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2. With an assistant supporting the bumper, remove 
the bolts securing the bumper arms to the side mem­
ber assemblies. 

3. Remove the bumper bar and arms as an assembly. 
4. To install, have the assistant hold the bumper in 

position while the bolts are loosely installed. Adjust 
the bumper to the proper position before tightening 
the bolts. Connect the license lamp. 

""'='F'I---OUTER ARM 

IMPACT BAR 

Fig. 13J-S-Rear Bumper Assembly-{60C-8049) 



COMPO-
NENT 

Body 
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Type 

Hinges 
Type 
Location 

Hood Lock 
Type 
Location 
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13 K - SPECIFICATIONS 
GENERAL INFORMATION 

CONSTRUCTION OR COMPO-
OPERATION NENT 

All Steel Welded - Unit Body 
Design 

Doors 
Type 

Double Panel Welded Construction 
- Front Opening - Supported 

Hinges 
Type 

by Rod When in Open Position Location 

Scissor 
Mounted on Fender Apron Door Handles 

Type-

Safety Lock 
Hood Inner Panel 

Outside 
Type-
Inside 

CONSTRUCTION OR 
OPERATION 

Double Panel Construction 112 Door 
Only with Separate Upper 
Window Frame 

Offset Concealed Type. Door Checks 
Integral with Lower Hinges 

Front Hinges - Mounted on Body 
Front Pillars 

Rear Hinges - Mounted on Body 
Center Pillars 

Push Button 

Lift, Handle 
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COMPO- CONSTRUCTION OR 
NENT OPERATION 

Door Locks 
Type Safety Type Rotor and Striker Plate 

Door 
Windows 

Operation Manual 
Type of 
Glass Tempered Plate (Safety) 

Quarter 
Windows 

Operation Manual 
Type of 
Glass Tempered Plate (Safety) 

Luggage 
Compartment 
Door 

Type Double Panel Welded Construction 

Hinges 
Type Torsion Rod Counterbalance 

Lock 
Type Rotary Type, Ratchet Take-Up Lock 

Tail Gate 
Type Triple Panel Construction with 

Detachable Cover Panel 

Lock 
Type Two Latch Type Controlled by a 

Central Release 

Weather-
proofing 

Outside Rubber Weatherstrip 
Inside Wind lace - Polyethylene Sheeting 

on Door Inner Panels and Quarter 
Inner Panels 

Windshield 
Description One-Piece Wrap-Around 
Type of 
Glass Laminated (Safety) 

Back Window 
Description One-Piece Curved 
Type of 
Glass Tempered Plate (Safety) 

Windshield 
Wiper 

Type Two-Blade, Vacuum or Electrically 
Operated 

Fresh Air Ducts 
Type Dual, Right and Left Hand, Fresh 

Air Intake Ducts 
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DESIGN ADJUSTMENTS 

LOCATION ADJUSTMENT 

Hood - At Hinges Fore or Aft-Up or Down 

Adjustable Bumpers Up or Down 

Lock Assembly Side to Side 

Lock Hook Up or Down 

Doors - At Hinges Fore or Aft-Up or Down 
In or Out 

Lock Striker Plate Fore or Aft (By adding 
Shim) -Up or Down 
In or Out 

Luggage Compartment 
Door 

At Hinges Fore or Aft-Up or Down 

Torsion Rods Adjustable Tension 

Adjustable Bumpers Up or Down 

Lock Striker Plate Up or Down 

Tail Gate - At Hinges Fore or Aft-Side to Side 
-Up or Down 

Lock Striker Plates Fore or Aft-Side to Side 
(By adding Shims) 
Up or Down 

TORQUE VALUES 

DESCRIPTION TORQUE 
Front and Rear Door Hinges 28-32 lbs. ft. 
Luggage Compartment Door Hinge 

Capscrews 15-20 lbs. ft. 
Door and Quarter Windows 

(Manual) Up or Down Winding Effort-
Not to Exceed 25 lbs. in. 

LUBRICATION AND MAINTENANCE 

COMPONENT 
Hood 

Lock 
Hinges 

Door 

LUBRICANT 

Lubriplate 8L-19586-A 
Light Engine Oil 

Lock Rotor Light Engine Oil 
Hinges ... Light Engine Oil 
Check Arms . Lubriplate 8L-19586-A 
Lock Cylinder Lock Lubricant, B5A-19587-A 

Luggage Compartment Door 
Hinges Light Engine Oil 

Light Engine Oil 
Lock Lubricant, B5A-19587-A 

Lock Rotor 
Lock Cylinder 

Tailgate 
Hinges Light Engine Oil 
Support Arm Pivot Points Light Engine Oil 
Lock Cylinder Lock Lubricant, B5A-19587-A 

Front Seat 
Track Lubriplate 8L-19586-A 
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