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FOREWORD 

This manual contains the recommended procedures for 
servicing and repairing the 1960 Comet. Included in these 
procedures are detailed instructions regarding the use of 
special tools and necessary service specifications. 

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

SERVICE DEPARTMENT 

LINCOLN-MERCURY DIVISION 
FORD MOTOR COMPANY 



SECTION 1-WHEELS, HUBS, AND DRUMS 
GENERAL DESCRIPTION 

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

Refer to "Specifications-Wheel and Tires" in this 
section of the manual. 

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

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

PERIODIC MAINTENANCE 

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

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

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

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

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

WHEEL AND TIRE BALANCE 

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

Static Wheel Balance 

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

Correcting Static Unbalance 

Before balancing the wheel and tire a~e 
all dirt and weights. The tires must be i~-g~n 
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 resul t 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-2801) 

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

4. Leave one tire iron in position, and pry the rest of 
the bead over the rim with the other iron. Take 
small "bites" around the tire with the iron to prevent 
damaging the tire bead. t 

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. 
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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, HUBS, AND DRUMS 

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. 
~dicate brakes holding bearing too tight, or 
~ve bearing. Grasp the tire at the top and bot­

tom, then push with one hand and pull with the other 
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hand. Excessive play will indicate either loose, broken 
or worn bearings. 

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

OUTER BEARING 

ADJUSTING OUTER 

G"A:~ C~~{l~?D 
CAP~~ 

~7W~HER 'I' 
NUT 

HUB BOLT 
COTTER PIN 

UB AND BRAKE 
DRUM ASSEMBLY 

Fig. l-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 Vs turn, but not more than % turn. 

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

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

Front Wheel Bearing Replacement 

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

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

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

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

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

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

6. Wipe the lubricant off the inner and outer bearing 
cups, and inspect the cups for scratches, pits, exces-
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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. l-4-Front Wheel Bearing Cup InstaJlation-(60C-2804) 

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

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

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

15. Place the inner bearing cone and roller in the inner 



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

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

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

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

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

TROUBLE SHOOTING 

Tire Wear 

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

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

Worn or Damaged Front Wheel Bearings 

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

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

Tire Pressure 

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

Underinflation increases the percentage of deflection of 
the tire and causes the tread in the shoulder area to wipe 
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to secure IDOcro servIce from the tire. 

Fig. loS-Tire Mileage VS. Inflation-(8L-28l0) 

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. l-6-Tread Contact-(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 tre?d 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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Fig. 1-7-Tire Cross-Switching Diagram-(60C-2806) 

TROUBLE SHOOTING CHART (REFERENCE) 

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

SPECIFICATIONS 

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

Wheels: 
Type Steel Disc, Drop Center Rim 
Size: 
Diameter 
Rim Width: 

13 

Models-54A, 62A 
Models-59A, 71A and R.P.O. 

6.00 
6.50 

4 Stud Bolts 
4.5 

Mounting Provisions 
Bolt Circle Diameter 

Tires: 
Type 
Number of Ply (Standard) 
Infla tion Pressure: 
6.00 x 13 (Front and Rear)" 
6.50 x 13 (Front and Rear) 

Low Pressure, Tubeless 
4 

6.50 x 13 (Rear-Station Wagon Only) 

24 psi 
24 psi 
26 psi 

TORQUE VALUES 

Wheel Nuts 55-85 lbs. ft. 

SPECIAL TOOLS 

TOOL NO. DESCRIPTION 

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



SECTION 2 - BRAKE SYSTEM 

SECONDARY IRAKf 
SHOf AND lI NING 

.......... 11.1 

GtNERAl DESCRIPTION 

Single-ancbor. 'nl<'m.,.l,cxpondinl hydraulic bntke. are 
U8ed On all ~l._ nw. ""It ___ :n~rgi.ing primary and 
"""",Rdary brake sboeo with d""-..,,,,o action op"rate 
apinst !he i""irle ou,fa""" of """i·iron brake drums. Sec 
fiJUre 2-l. 

An inde...,ndent 1I",,,,,,,lly-o,,,,,,,W "",king hrake 
ope"'(" the """ whee) Mite."""" Ihruulh a m«hanica! 
CIIbl~ linbge. 

F .. ~h br.II", ~_mbly incorporatoa a front ( pritnllry ) 
ot.o.. and a rea, (w a mdary) oho<! "'hid> a~ "",,,nW on 
the ba~l<inII plate. An adj""linr oc""" at lho botLom oj 
the brak~ aaernbly provideo " link between both ~ 
and permito 01 ....... dj""tm.nt In rompe"""te for lining 
wea r. 'J'he anchor pins "'" hed and non-..djUlllable. See 
fi(W'1' 2·1. 

PEI'ODle MAIHtlNANCI 

'I'be fluid k",,1 in the brake owote. cylinder ohould 
bo cho!ck"d when cha..w. lubric..lion ;. pcrfonned. II thio 
level i. 10,""" Ihan V. Inch lrom the top 01 the rylinder 
openin,. fill with f'«X>rrImCnded heiovy-.<\uty brake Huid to 
the specified level. 

An inapeetion 01 the linin", and drutnll should be 
""rlormed ... t 10,000 mile inl.erval.o. When maklnr thl, 
i ... ped!on, .... H ' e 10 insure 'bal oil or ,reaoe don not 
loucb Ihe drum or lininr. 

• 

"" 

fl Q Nl .. AU 

II the !inin~ a .... worn '" ... ithin 1/32 inch of the top 
of the ri""la, reline or ",pta"" tho hmkfo .r.c-. 

c;..nenlily. removal of """ fmnt ... he..l and drwn from a 
au for insp.,clion Pu!"J>OO<"! i. ouIIicicnt to indiCII~ the 
amount 01 Wf!O.t of all lining •. 

ADJUSfMENT5 _ ON THE CAl 

H,dr .. ul ic 5""", It •• dl .. , 

When ~ny pan of thc hydraulic .y.t~m hu ~n open 
to the ~lrIIOlIp""'" or di""",n..,t.;,tt for ",,,,,ir or ",pla",,_ 
"",nt, air may ",I in", the lineo a nd cause lack of brake 
application or J!IX>I1iY pedal action. Bleed \I", hydnmlic 
.ystem afte, it hall beoon propt-rly ~ 10 be ... re 
that all air ia """,,110<1 f......, 1m, brake cylind~", and lin"". 

n,., hydnmlic ' y"tem can be bled manually or with 
prcsouro bleeding "'IwpmenL 

/oVoH UA,L ILUDINO 

Bl~ the Jon,.,.t Line. fim. K""p the maille, cylinder 
" ... "",iT tilled with new het\vy-duty brag, fluid rlurin. 
1m, bt-linJt """ration. 

Nner ...., br alt. fluid w!lltb hal been dr. ined from 
t~ h.rdrauli. ')'$tcrn. 

I. Attach,. rubber drain lube 10 the hleeder ...,.-ew al 
..,.,nf the brau cylindc ... n.., end of tbe .ubo . hould 
At "'11&1, uound tho bl_ ",«ow. 

2. SubmeJ"f<l the f ..... ~ of the tube in a container 
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po.rtillUy /llk!<I .... ith clean bnkft fluld .• nd ~n tho! 
bl.........,~. 

3. Pu.h 1M h .. kIo I'KbI down alowly by 1wIII, allow· 
lnI it 10 ,..,rum skM-1y 10 the fuUy.,..,lMood II(IOIltlo ... 
Rfo~t title Ol>"ra'ion until ai , bubbl .. 0I!tli00 10 
.11 ..... ' .L 1M submeTgM ~nd <>f II>e tu~ 

4. When the Auid ;., wmpletooly I".., <II ~Ir huhhJ<.o. 
einN! 1M hleeder ~w <md. ",move (1..:0 drain LUl.>e. 

G. ll~poe.L lit;. proeMU"'" ~t each b,~k. cylindM. IhrlllJ 
til<! "",ot", cy linder ..-rvuir aftoo. ~ ... ch hrAk<l cy lin . 
Ik!. is blfd and wbon the hJcedinl "JX'.ation It ron" 
vl~ltod. 11", Auid Jo,v~1 """"Id be within 'I, Inch 01 
the lOp 01 the ,..,..,rvoi • . 

,.nwu IJUI DlHG 

Sifoed the ~ lIDo.. first.. S~ve. M .. b.ah /lulel 
,,·bI.~ hao ._ ••• h.od t ...... the hJ<dr • .w. oyot ... . 

'"'" hl.....t.l. unk ohouJd <ontain enoulb ...... hoIayY· 
duly t.r.ke Buid '" ~ IhII hIeedin ........ tlon •• nd 
It thoul .. be d>arf@d ""ith 10·30 jJOUl><b of el. P ...... .... 
1. CIean.U dirt Imm around the Aile. openinl on the 

top 01 the ,.,...U'. cylintkr ~. Uoin. A&pt.... 
c"P. Tool 2162. attach the> bJeedo. tank "'- 10 the 
uWople' ""II. 

2. AttAch A rub!>e. d",in tub.> t" the bl-'er •• , ... ".' aL 
One 01 Ih@ brake cylindt-n. T hc ~nd of lho tuDo 
lil><>uld lit ""urly around tho! bleed<!r screw. 

3. Subrnc,,., the I"", end of the tube in • COl\'-L,,~. 

1'&111.olly ftl~ with ek&n b",u lluid. 
4. o,...-n the valV<! on tho! h_. IImk In IIdmit """'" 

... rime! brake /luid '" the ~. eylinder ..-rvoir. 
~ 1_ the b!MM. II<UW. WbtrJ air buI:>bIe. _ 

'" .~ in the Jluid a t the .w..r.e..1If'Ci ~nd of the 
drain tube. doec the bleeder ..,....... and .... _ II-.. -6. RePMI title ~"'" al .-.d!. bni«. cyllnd .... 

7. When the bl«di", opcntion io Ultnpleled, dON the 
bJe,eo;Ier lank ""I"" and ",move the tank t.... Ind 
Tool 2162 f",m the fi lk< _.un.. RPIIll tIw! mil .. '" 

cylinder ", .. rva;" to within 'I, in"h I""" the lOP of 
thn "''''''''Qi •. 1 .... 1.<011 gB"ket and Hiler cal'. 

Hydr .. "II . .... k. Adj ... t",. "t 

The b.u.. Iha .. ld be adjUllto.! ,..hon linint ......... 
reduced lhe ~ I'@dM ...-...... to Inoo than one·1wI1I ot 
tho 104.111 travel to the floor. 

,.IlIMlH .... v LH P I CTIOH 

1. Re ....... e .... ot !he fr<Int brake dru ..... Ind '-' 
the drum Ind II-.. Iininp. Do DOl let .11 or • .-­
,,,ud. tho! drum • • the Iini.q.. " the 11nJ..,. ue 
worn to .... ithin 1/32 iDd> of _ nv..t '-<it, repllce 
or .... Iinoi both .... ( primouy and ~ry) '"' the 
fronl DO" _ . ",t-Ia. U .. b ..... i"" ..... " ._ ",pi_ 
G"" Unl ... onl,., n. nn@ .... heel oet. Dolll front .. I>«I 
oetl o. both ..... .. heel ",,1.1 w..,uld be repllced .. ho!n· 
"~,,. " "'.~lv. IInlni 0. til_ J. worn e. d . ... led.. 
tl the drum brakina ..... faoo ia @~~I".ly tcored, 
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TeIInioh it. "The condition of tho! rcmainint: fronl lin· 
ina:> is ...... lIy ~b(lut the _me .. !hat of the ..... 
inspected. "The ..... , brUe linin ...... ,. .00 ~ 
",","""in, a. the __ time. 

2. Check tIw! ftuid ~1 in the """Ie' cylinder ......,rvoir. 
II ,,,,,,,,,,,,,,.y, .dd ., ..... 'h ~vy-duly bnkft fluid In 
brini the Ie""l to .. ithln It. inch 01 the top of the 

"'"'''VUI<. 
3. Raioo an rOOf ",'-I .. Thon. with the pn • .lr.in, b .... .Ir.eo 

in the lully ",1=11<'<1 _hi,,". d ... ,k.he bro ~e ""bte.. 
n.. cable adjullm.nl lh<>uld be i",,1 ti,hI . """p, 
In """",.~ II-.. .18ek. b .. ul ... lI,h .... i ... m"J' pull 
the b.u • .- oft their u ......... R .. ",. til """'~inJ 
B..w, Adj1atmcnr' In Ihlt IleClIon 01 the manwol. I 

4. C'-:lr. tho! torque on tIw! fmnt "nch<>. pin holts. The 
boI .. ohould be torqued 10 80-100 IbL It. 

KAII SH~ AOJUSTMINT 

"The brake obould be .dj .. ted when the cbumo ..... 1 
...........1 room U'mp""'tw"e. If the ....... a", Idj ... ted wben 
the dru ...... .., hot. d"Uinl! bt1l.lr.e. mIY I"MtIlt """'" the 
druml cool. 

\. Ra;'" the "". until tM"~ cl ... tho! 1\00<. 
2. n~~ the adjuolin, bole cove. l rom the bottom 

of 1M, b",~~ "".ne, pLoIn ~ntI tum u... ~dj","in, 
""""" willi Tool 201S unlll • , lilhl <intI WI. tho 
.. ..... 1 .. noted. (Tho .djUitinl K"n!W hu a .ip,j. 
hand th ..... d. ) s... fi.I{UM 2·2. 

3. Back off tho! adjUlltmeftt jus! enourt> '" allow u., 
",,'-I 10 rutale lmely. If it faill til ..... '" 1_ly. the 
""-I and drum Ihoo.Ild be relllOV'ed and the duot 
bID .... 01'1 the bnk~ ehoet and c.rrle. pia",. Apply a 
very Ii,hl coatini 01 hi'" lemp"roture luhripLote '" 
the hm.Ir.c o!ooe·lO·plllto oonto.o;t poin ... '""tall tho 
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BRAKE SYSTEM 

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

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

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

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

PARKING BRAKE LINKAGE 

Parking Brake Handle Assembly 

REMOVAL 

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

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

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

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

INSTALLATION 

1. 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 and 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 bar. 
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. Remove the retaining clip from the end of the brake 
pedal shaft, and remove the spring washer and 
ny Ion 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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'10 .0.1 

, ,, . 2-S_ '",k. ~odal al'>d lol ...... ~., .. _S,.~""HI 
T .... ~ ... ; .. ;_-j6Oe-200JI 

3. Connect the b .... u proal ",tum "pring . t thP hracket. 
Conne<:t the dutch pedal rod to 1M clutch pedal. 
Lubrieole the lront .. nd 01 dutch peda.l, ""';"t .pri ... 
with lubriCHn! oili<xme. r""t • .!l the .... iot JlPrin~ and 
.. di""'! the f= travel. ReIer to "Clutch Pedal AdjUllI­
ment'· in S!>ction 7_ Tn.,,"miMi<>n and Clutch"_ lo. 
proper adjustment p~u_. 

4. In.otall the "",at.". cylinder I>U"" rod """""I.ic bolt, 
!rushin, .. and ",jaini ... nul. Adjusl brakl! p<da.! I,..,.. 
tn" ... ! to obtain 5/16 to 7/16 indl play. 

5. Conned the dutch link to 1M rel_ lever. Adj ... 1 
tl-.. a .. ist JlPring .eta;""', nul to lpeciJ\caliol1& 

MASfiR CYLINDER 

1. D~ the rubber bootlrom the pwoh rod end 0/ 
the mo."'r cylinder. 

2. Di~ the brake Ii .... I""" the b .... ke fillin, and 
disoon....ct u... otopligh\ wil"Pl Se.e ft,,,,,, 2~. 

J .. Hemove the "",ater cylindc< l"Ctaininll boll3 and re­
m',. ... the cylinder from the prnh rod, and ""';"." 
OOIllp.or!men!. 

DI ...... mbl)' 

1. Cla m the outside 01 \he cylinder, and remove \he 
ftlt..r ",,-p and a;Mke1. Pour out any """"inm, fluid. 

2. RemoV() the .Iop 1i"'1 _itd> and brau fitlinll. s.,. 
fiJI''''' 2·7. 

3. Re"",,,,, the &naP .-ina: If"OUI the push rod end of the 
cylindo!r. 

( . Remove \he piston. CUP. sprin,. valve .....,.,.bl)', and 
v .. l~ _t. 

2-6 

In'pett,an and R.pair 

1. Clean all part. in elMn de""t"'..:! .[robol and inlp<et 
the parts for ".-e,,, or dama,e, ",placin~ them .. 
requi...-rl . When usinl a InlUitc' eylinder repair kit, 
inltall all of the p .... to supph..:!. 

2 . Cboock all opcnin~ to bOl.un. Ihey are oven and lree 
lrom foreign mottH. 

3. Chet.'k the "",inl n lW! At the f,,",8m ~ of tbe 
piston. If tM . pring is Joooe or has moved"" that tho 
piston parl8 8'" "p'n, nphce the p iston. 

4. IM~ 1M cylind"" bore lor K'O'" marks or ruot. If 
~ither condition is P'"""""t, the eylinder should bOl 

" 
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honed. When honing, do not remove more than 0.003 
inch as oversize parts are not available. 

S. 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. 

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

Installation 

1. With the rubber boot on the push rod, insert the 
rod into the piston and position the cylinder against 
the dash panel. 

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

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

4. Fill the cylinder reservoir to within 1/4 inch of the 
top with heavy-duty brake fluid. Install the gasket 
and cap. 

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

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

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

8. Connect the wires to the stop light switch and the 
rubber boot to the master cylinder. 

BRAKE DRUMS 

Front Brake Drum Removal 

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

2. Back-off the brake shoe adjustment. 

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

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

Front Brake Drum Installation 

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

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

3. While rotating the wheel, tighten the retaining nut 
until a slight drag is noted. Back-off the nut to the 
nearest serration and install the cotter pin. Install 
the dust cap, wheel and hub cap. 

4. Adjust the brake as described in this section. 

Rear Brake Drum Removal 

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

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

Rear Brake Drum Installation 

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

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

Brake Drum Inspection and Refinishing 

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

Minor scores on a brake drum can be removed with a 
fine emery cloth. A badly scored or out-of-round drum 
should be "turned-down." The specified drum inside 
diameter is 9.000 inches. The maximum allowable boring 
limit diameter is 9.060 inches. If the inside diameter of 
the machined drum is less than 0.03 inch oversize, stand­
ard linings may be installed. 

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

\, Remo,.., tOO .... h ... l and ti.~, tb~n "'mov~ 1Il00 dnun, 
nnd install .. clamp, Tool LM.1l9. ov~r lIw! ~nd& of 
.... cb b.ra.k~ cylinder. Refcr to "Brake D"'mlI" for 
prover ,.,moval pmcedu .... See figure 2-8, 

f i •. 2·'~W_ Cyllnd., Cla .. p In."'lIo'Ioft~TJplcal_ 
(6OC-200I J 

2. Di~ lIw! brake abo. ...u-.ctin~ sprinK> and 
hold down .priIq: •. See li.fureo 2·9 and 2·10. 

3. On the ..... b.raIreo, ""DO>'''" th8 I"'rlr.in, b.u., I""", 
link and "",ina-. UoinJ a '!. inch punch, p..- inward 
on tOO .... l"'<'Iive brake oboe retainer I{lrinI and un· 
hook it from the ",taine< locaiM at ...... of lIw! 
csrrie.r plat.,. Separate tho brake IIhoeoo from tho 
car";"r plato . Do MI pr .... lhe brake pedal do .... 
with (I ... brak. drum. nrnoved. 

4. &,,,,,,,,,, lIw! adjusti ... ..,..".. .. -.nbly and lower 
sp.in, and lower op.ina-, then "'I"'",te tho b.raU 

"-

I. Wuh all the ",ut. ~x""pt tho brake _ in .. 
cle .. ninw Ouid and dry .. ith comp.--i .ir. 

2. BruM 811 dUllt {rom the ""ITicr plalet and inter;"r 
uf tho bnoJu, drumo. 

3. 1",,1""\ the hralr.e _ /o;r distorHon. cnocb, or 
loo>ieneoa. U eny of ihMe oonditiona uist. the Ihoe 

should be di5card()d. Ou n(t\ ",pai ... d.f~lh'. broke 
01>"". Rrake lining, t ..... t an worn to .. ithin 1/32 
inch uf the rivet head or ..... ve ~n Mtu",t.-d with 
,rease or oil should be n:::pLoccd. W orn linini" can 
lOCO'" !hi' b",h drum. Unde . hn e;t<u",.t.n~, r.,. 
pine on. linin, only, or one "'heel ..,1 (primary 
and """onda,,). B.,lh f.onl ........ ] ... '" or bGlh ... r 
,,·b..,1 ",to oI>ould he repla<e<t. ,,'hen"v .. a ... pe<. 

live lininJ or >hoe i. worn or dam qN. 

4. IMJ"'C\ .emaining brake p"rls 8nd ,.,place :my that 
aT<! "",m or damared-. 

5. InsP"Ct the b",ke drumo and. it """""""'Y, refinish 
... outlin..d in Ibi. """,ion. 

Unlng Replace .... nt 

I. Remove tbe old bnde linin~. Wash the b",b .ooe. 
ihorou]lhly in " d ean IOI,-eni. Remo"" all 00.,.. or 
routt:h apota from the "..,... 

2. Cbeclt the inside diameter of the brake drum. If tho 
drum iI ~ than 0.000 ind> ",,~ .. i.... a . ... ndard 
linin, may be ino\lllled. 

3. POOHon the new l;n;1t,II on the ohoe. lMert and 
..,.,..'" Ihe rivd. al the ""nltor 00"'"- 1..-11 tho 
.-ming rivelO. Install all pan.. oupplicd in Ihe kil. 
Kol'laumonl Unln,. a •• ,>ound "nd 1'0 further 
,.ind lnl I ....... irN. 

4. ChKk the cl ..... noe bet_n tM linin, and oboe. 
The IininW m ... t _I tilhtly Mpm.1 the aI>OI! with 
not """" than O.{IO:» inch dearanee between any 
two rivets. 

In .... llation 

1. Apply. v~ry litt:ht """tin, of lubrip!ate ICl the brab 
oboe·to-carrie.r plo.te "",,!act poin .. and on Ihe th ..... d· 
..d po;rtion of the adjU31ing ocrew. Screw the adj".t· 
ing ocrew inlCl the lUll. 

2. POOtion tho brake IIhoeoo 10 that the ~ oboe 
will be .. t the .-r w~n plaoed in it. P"'P"r poaition 
apinol the <>trrit>. p late. See fiJUN 2-9. 

a. Inaert tho brab adjuatint; ocr-ew between the ~ 
end. 01 the brake """"" 10 that tho . \11 ... heel will 
he di""",ly opposit., the carrier p late adjUltin, hole. 
llllltftli the oprina- at tho w..- end of tho oh<a.. 

4. Place tho oboe ......... blieo in poaition in the brake 
cylinder and .. pinal tho carrie. plate .. ith tho .. pper 
end 01. the iii..- in w... ..-:ilb the anchor p i .... With 
the """ of II. '/, ·inch puncIt . ... """ the _mbly with 
the retairu!r opring. and "'tai ...... On the .. a. b.okN, 
Install the " .. ki .... b.ak. in-er, link, and . p.l .... 
with the oboe _",blr. 

" 
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BRAKE SYSTEM 

CARRIER PLATE ASSY. 

ANCHOR 
PIN 

~---

SECONDARY SHOE AND LINING ASS'Y 

LEVER ASS'Y 
LINING 

RETRACTING 

_ ~ i-__ tl~ ...... _L'IilE""VER am lT~ 
BEARING ~/ /' /' 

I RETAINER /// 
J~~ 

LOCKWASHER 

NUT --(j) \ __ _ 

RETAINER---~.~ , 

COVER---..., •• '~ 

IfRONT! 

o:.--lINK SPRING 

RIVET 

LINING 

I CYliNDER ASS'Y. 
WASHER 

SCREW NUT 

SCREW 

SECONDARY SHOE AND LINING ASS'Y. 

PRIMARY SHOE AND LINING ASS'Y. 

BRAKE CARRIER PLATE ASS'Y 
RIVET 

RETRACTING 
ANCHOR SPRING 

l 
PIN 

~Jj-

'1 
RIVET 

. '. ASSY ~. 
CYliNDER 

~-~ ,;'-" 

SPRING 

...... ---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 

S. J'1aoe lhe ancho.- pin pllOl.e over "'" anci>o< pin. In· 
-'aU "'" prima.ry Ihoe "'''',e"in, "]><ini. Mt-..d 
by th<o ONoll<i:try ">CIt "'I",c~inl ..,rin~. SPo flgu~ 
2-11 

6. R"""".., the brue cylindf!. clomp MId wipe any dUll 
ull u.. fmn ... hooel Ipindle. Apply a """tin, <>I" wheoel 
IIMnn, i'- 10 Ibc ",indio>. 

7. lnel.O.ll tbr drum. then lnel.O.ll tbr "'heel and tlre. 
BI<-od and adjuot u.. btaka .. outliM<! in IhiI ...,. ... 

l RAKE (niNDE. 

I. With u.. " hef.1 in a no*" ~tion. 1"t'IDO~ \he 
... hef.1 and tbro the drum. 

2·10 

Z. PbCO' a ~Iomp. Tool LM .1l9. 0_ .. " \he, "nda Of the 
bnoi<e C)"lindet. ~Icr to C,1",e 2-& 

~ . l temovc the bl"llke N>ue a_l)"Ibly follow;nll the. 01<>1"1 
previowily outlined In thlo ....,uon. 

4. On a front <YlInder. eli..,.,.,...,." tI", b",k~ """" at 
t~ 1m.. "" Ibc frame. T1>on on "'" front or ,,,r. dit. 
""""""" the brake liM '" ho8e 110m the btod . ide 
of the <Y~" 

6. R.,~ u.. tw.) ey linder rrtaini", II<.n=wo a t Ihe 

II ......... u nLiND •• 

bad. .;de of \he .... m..r "",I.e. and I"ftDCM) the eyl· 
iodrr. Tbo <"J"lin~e, d_ .. ", h"'e leo M fftDovt<l I .. ", 
,hoo <a ... iH pia,", I., .,"-mbl,., i ... peetion. 0, ""tt. 
hatal. II ... -n-e, . II thoo 1 ... ,...,.000 ",,,,all .......... ..,. • . 

iq or ~am_ thoo "UndH mllSl "" ...., ...... M lor 
,..,pl..,.,m .... l. 

DIoClu.mbll' 

I . Roofer 10 IIJllfe 2·12. R<mov~ the rubber Il00'-. It. 
""""" !be p~ _ and rHUm oprinJ lrom the 
<ylinder bono. 

2. n.,........., Ihe bleeder 1CreW. 

In,....alon 

1. Wub all part. in elMn ~""turro 01001>01 .. nd dry 
Ihem with <UTlpr-.:l Ii,. 

2. Checl: all in_I JIIrtI 101" ..-....... , or d& ..... 
~. U .... ,. ;'k t nal "'" re<lul_ "''''''in&". all should 
H ... ",a<e<I.. AI .. ·.,.. '" ... <ft'I .... doe .~I lade. UIII 
.... ,'. n.t """I ... ,t<! ...... 'eLJt4. 

3. IMpeCt Ihe <ylindet bono lor """'" mara or NIl 
II cithe. condit"", iI p.-nl. the <yUnde, mUll be 
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honed. However the cylinder should not be honed 
more than 0.003 inch beyond its original diameter. 

4. Check to be sure the bleeder hole is open. 

Assembly 

1. Refer to figure 2-12. Apply a coating of heavy-duty 
brake fluid to all internal parts. 

2. Screw the bleeder screw into the cylinder and tighten 
securely. 

3. Insert the return spring, cups, pistons, boots, in their 
respective positions in the cylinder bore. Make cer­
tain the boots are properly installed over the piston 
contact button. 

Brake Cylinder Installation 

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

2. Install the brake shoes on the carrier plate. 

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

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

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

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

BRAKE CARRIER PLATE REPLACEMENT 

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

2. Remove the brake shoe assembly and brake cylinder 

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. 

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. 

8. Weak retracting springs. 

9. Linings glazed or worn. 

10. Faulty brake cylinder. 



BRAKE SYSTEM 

One Wheel Locks 

l. 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 

l. 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. 

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 adjlJ,sted brake shoes. 

7. Linings glazed or worn. 

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 cyllnder. 

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) 

1/4 Inch From Top of 
Master Cylinder 

Brake Lining Width: 
Front - All Models 

Rear - Models 59A and 71A 

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 - Models 59A and 71A 

Front - All Models Except 59A and 71A 

Rear - Models 59A and 71A 

Rear - All Models Except 59A and 71A 

All Wheel Cylinders - Honed 

1.0 

1.003 

0.875 

1.062 

0.9375 

0.8125 

Diameter (Maximum) 0.003 Oversize 

Pedal Free Play 

Drums - Inside Diameter 

Rebore Diameter - Maximum 

Runout - Maximum Total Reading 

5/16-7/16 

9.000 

9.060 

0.005 

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 

Hand Brake Control Assembly to Instrument 
Panel Bolt 

Master Cylinder to Dash Panel Bolt 

8-12 

8-14 

12-18 

Hand Brake Control Assembly to Dash Bolt 15-19 

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 

12-18 

10-15 

55-85 

BRAKE SYSTEM 

Wheel, Hub and Drum Assembly to Wheel 
Spindle Nut 

Brake to Spindle Locknut 

REAR BRAKES ONLY 

12-15 

25-35 

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 
AND STEERING 

3A-FRONT SUSPENSION 

3B-STEERING 

3A-FRONT SUSPENSION 

TOWER"", 

SHOCK ABSORBER 

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

Fore and aft movement of each front wheel is controlled 
by a stabilizing strut fastened to the lower suspension 
arm and to a point forward on the sub-frame. The 
stabilizing strut and the lower arm form the so-called 
"A" frame, and guides the lower part of the spindle as 
the wheel moves through its geometry from jounce to 
rebound. 

LINK The upper and lower ball joints are of standard steel 

ST ABILIZER ROD 

STEERING SPINDLE ASSEMBL 

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

DESCRIPTION 

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

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

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

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

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

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

construction and are of new design. The lower ball joint 
is spring loaded, while the upper ball joint has no spring 
load. This is the reverse of ball joints used on most 
passenger cars. 

PERIODIC MAINTENANCE 

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

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

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

FRONT WHEEL ALIGNMENT - DESCRIPTION 

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

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

Caster 

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

Theoretical King Pin Inclination 

Theoretical king pin inclination is the tilt of the top 
of the spindle toward the centerline of the car. King Din 

21 
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~ .. 
~" 

• fRONT Of 
~ 

fiV. 3 ... ·Z-Ca" .' and Ca .. ... ' "nvl_Typl«lI-\60C-4(2) 

inclination ia "",,,,Iy a the<>",licaJ 'al .... M the ~ired 
inc!i.,..oo" io built into tho car at tim< of manwscLure 
and "*,,nol be adjWltcd. 

C<l m ber 

Camber i. th~ amoun' the front wheel ... "" tilted at tho 
(up. II 8 .. """I t.illo outwnrn. camber ia po/Iiti"". If a 
",tte..J tilu in_rd, camber;' "",ati..." ReIer to ilium 
3A·2. 

' ... · In 
T_in is the Lummw inward 01 the front .. ..,.,111 00 that 

thoy an: cl~r tos;ethor RI the r"""t than .t tho ..,. •. 

, ..... Ins "'''11. 

n.., . "KUla. ""lationohip of one lronl ....... ' to tho other 
mWli change as tho .... hide makei .. tum. n.e tumin, 
angle of an inoi.de ",...,.,1 should be 20¥. ' ",hen the outside 
w ..... l io tumed 20', If tho tu.run. &nIle d<:d 001 cbecl: 
(u ~ opeeifi""t;.;m.. "",.."""" <>f tireo will _ult. IJent 
rw"u an! , ......... )ly tho "'",.., of an ;"",,1'TeCt tu~ an,le. 

f ront End In' INction 

Wh<:"ne= pooo.ible. front ",,-I Ali~monlcMckJ. should 
boo ""rforrn<'<l on .t.otionary ... ~l "limin, equipment. 
In the "bee""", 01 ouch oquipmont. po,,,,ble "'l',ipmon! 
moy be ~ and tho ",,<II. may be performed on any 
Ie",,) Boor. The fIooT ,,= ohouJd be level within 'I. inch 
from front to rMI of tho co.r and within % inch Iru.n.;de 
to .id@. It miiht be well, il Jl<Irto.ble equipment ill .......t 
lrequcnUy, to mInk olf a lrnown le",,1 .. rea "" ~ .bop 

""" Prior to makinl any cbed, ,>t .. djWltment oj ... heel 

" 

FRONT SUSPENSION AND STEERING 

alignment factors (.trot, ""-'ler, camber. toe.inj the 101· 
lowinl iu,ffi!I lIhould t... ~.h""koo and any """""""I)' ad­
jwlmentl should be ", .. dc. Any 01 0,_ unil-ll. il not in 
pm"",r adju" l ..... nt, can affect the """'ring of tJ>.. car and, 
lhere/ore. ""u"" erroneou!! reading> durim; wI-I .li!n . 
..... nt opetal;.,n,,: 

I. Check lor .pecified air preNure in aU 4 ti ..... 
2. llaioe the front 01 the car olf the floor. The IGlnc 

. rm •• b.-."Id hOt I>< uS«! ~ •• u»pon •. Shake each 
front ... h"d. Check the front Iwponsion hoU join", 
and mountinp lor IOOIICIlCS5. '"""c, and dam"ip 
Checlr the brab bo.ckinR piaU, mountinRI<. Torque 
oU I"""" nuts and bolla 10 spo.-cificaliu" •. IWvla"" .ill 
worn [»ri& 

3. Ch<!ck the "_rinR I{(ISr mountinJ:lO and aU ",,,,,rin~ 

linka~c ~"" lor loose".,... Torque aU rno<lnt­
ing" 10 opecification .. II any 01 ~ linkage is ...::.-n 
Or bent. "'Via"" the I"'CIlo. 

4. Make ... <tain the .tabilizinl .Iru! on the lower IIU-l' 

p"rulion arm;" adju.r.,d to ita <Xl1Tt'ct IMlRth 01 170/. 
in,dx,. fklec to figure 3A-3. 

5. Ch<!ck the lront ",hf,el bt>ru-inp. If any in·""d-oul 
("'" play;" nuli""'-.!, adiu.t the br,arin l{S to eliminatl> 
the I~·pboy. Make ..,rioin tho wl>e<l lurn. I..,.,l~. 

&'pla.., worn or damaKoo be.oringl<. 
6. Spin each lronl ... ....,1 wjth a ",heel .p~r, and 

check and t..lanoo each wheel"" """,ired 
7. Cheek the IlCtkm 01 the """"k Qboorl:>e1'8. Check the 

ohodr "hooorbe .. lor l""kage. "nd check the iMUlalonl 
lor danlll", ".. ",,,,,-,. II II", .no.. ..... t.o.-l>e", "'" not 
in good rondition, pro""r 3woring oharacleriloliol may 
I,., . f(...,W. 

fRONT SUSPINSION ADJUSTMINTS 

Low •• Su ....... lon Arm Sf1"ul Ad luSlm. nl 
1l>e poeition 0/ the lower .... pen:oion arm ;" controlled 

hy Ihto .l3bil i.in g .trut. Th~ rornd installation of th.io 
.tzut ;" imporl3nl and its ;nsbt!lod len~th should hto 
cheooked and rorr..ud. if """""''Y. belore checkinJ ... bool 
alilnment. Sell fiKD'" 3A-.3. 

II the .trot doN not ~ 17¥. inches from the 
bad! fRee oj the inoulalo< w~r to the amUr 01 the 
lower Rim front Iltlachin, bolt. I""""n both nUbl """""inl 

fig, ~A-3_Ch""l ... ,ho 5,,,,, f~, C~,,·_ L.ftg,h_ T. pi<a1 
160C-4031 



FRONT SUSPENSION AND STEIRING 

tho! ~t"" 10 II>< lrame·b<>d~ "",mbH, . nd ~dJuol the 
'ronl . .,.. """ ,mil to obuin the """"if..,.j lenltb "I 11'Y. 
indld. Tcwque tho mar nulA to ~ u.. II. Rcd><rl: the 
IOd~nt. 

Culer, C .. ",I. • • , Toe_In " .. Iu.' .... "t 

Th" f~~1U" nl . Iigrunonl nrn Interrelato.dand II one ad· 
iuolm<nl II mad!>. ~ IOdjUl' ..... nl _y be all'ccted. 
Then!f_, Af~ Iln alipunen, job ill rompl/" .. ,,, .... b a 
"""'p1ct(: rtd...cl< of aU .dJuetrnenta '" I>< ... .., the ..,ttinp 
.'" .. ilbln the limito. Be ....... U lronl -"""" and 
."""'ulloyo ...... nu" "nd bollia", properly 1urQ.,..\ ~o ... 
lakin, any wheel ali,n"",n, ...,din(tll. 

CASTI I 

Poo.ilion lho:! au on " .... ~I I'Ioor 011 on run_y·type 
"""-I . Ii"""" .. , equiP"""'1. ",-ilion" ""Itllble p_ on 
the fron, .. heel. and "'-II. the cuter ""II". Com.ct co ..... 
i. ~Ii~ O'. IIi ' , plUl or min". ,;' -. Tbe "",. im"", dil· 
Ie",,,,,,, betwtoen wheel. IIhou ld nol e~a><>d 'II' ('I" pre· 
lerred ). 

'T'lw! ren'\OVAI of ohimo . t the l ront bol t or the inotaJJ.o.· 
liOIII. uI obi ..... . , W lUI" boll will "' .. ..., the Upp!!O' boll 
joinl to move for" ia n!.. ~ re....,..,.} of ,.tU". " the I'1'lU 

bolt or the lnNllation of obimo at the front boLt will 
caUlle the ball ",int '" """"e ...... rwoord . A 1/ 3:1 Inob ."" .. ~. 
01 <him '~ I<kn ... at oil"" . .... It will o""n, • • he ca>lu 
... ; 1<0 . pproxlm.,ely ~ - . Tho c1ll1'e .... ...,. bet ... "n , be oIUID 
_II. lbi.k""",, . , II>< ' .. 0 boll> ohGulci nlM ••• _ l / l t 
ID,1o. 
1. T o . djult ~r. "-" tho! boIu . nd ..- 0< 

ioolill oIIi .... u ritb .. the fron, bolt or rea. boll .. 
roqu lred, Shimo . ..... ""ILable in 1132 lnd> and '/0 
inch Ihickncs«a. Tho 1132 ,,,.10 0111"'" l boulcl be 
pl.u.! ... 1"<1 ,"" _ y_f ...... >i>Ht metal, or --.. 
u.. \10 indo oIUms. 

2. Whon tIw 00,«<1 cul~r ha. _n obtained. to<qlNil I!..., 

b<>IlI '" 6.'1-90 lbe. It. 

CAMan 

I . Wi,h the ClOT on ""'"",y·ll'JIIl of ......... 1 alillflmenl 
f(]uipmcnl or on 8 level 1\:10" pooition a auitab'" 
pUll'! on lbe wbc<:,. and dIeck tho! ""mboor Anile. 
Correct aunber ill pooi l;"-e O··y,'. pI ........ min .... 'ii'. 
Muimum dill'c", ..... be_ "' ..... l~ ob.ould not .... 
~ '/, ' (II, ' prefft'mf). 

2. 'Co ""just .. mber . ... """'" or ;"lall "'1",,1 IIIilin 
Ihick ........ 1 bolh boll&. Se.. II ...... 3.0. -4. The re",~nl 
01 oqu. L ohim, .t .... /10 buh ... ill mon .be uppe' bAll 
joint in ....... Tbe " ..... U •• "' .. of oqual ohi ..... t both 
.... IU ",HI move lbe ball ,.Int .Ul ..... .. A 1/32 Indo 
<J.an.le of ohio. thl_ 01 be4lo \001 .. will duI"l. tbe 
eamM. 8"11e II)C' . n.. IOta! oJoIm ota'" lbl . .... _ 
• • e.cb " " u.ould ..... u<eed Illi In.h. Shiml .. . 
.vail. bl. In 113:1 Incb and \10 inch lbiclm_ Thoo 
113:1 Inch ohh ... ohould be pllced . ( . in" I .... _ yo 
from. or bet"' .... ,I.e \10 in.h ohlML 

3, Whrn tboo ~ camber b» bcxm obtIliDed, torque 
the boIlI '" 66-90 lboo.. fL 

~. RH:hfdI: cutef and ""mber. 

TOl 4N ... NO STURINO WNIEI AlJIINMINT AOJUSTMINU 

T",,·in ill tho dl/fp,,,,,,,,, betwO<on • ~nl labn 
., the atreme fronl 01 the ti_.nd • rMMlIrm>ent tall:cn 
.t the a_ ...... of tho! tins, relled;q tho! amount .... .-11 ~ twnf!d in. Toe-iJO ill adjuacd by ..-... of the 
IIee¥e ...-mbly II tho ou~r end of e8.dt tie rod. s.e I\rure 
aA~~. 1'oe-iJO 11 c:ormd when it .. in tha 03J\p! of 11132 
il'\clt minimum and 7/.12 i""" """,imum (3116 Inch p,.... 
I~~ ). Before eheckin, 011 . <!jutlin, ...... in, be .... r. the 
all,_, marie on the -..... ... bool .. lined up ",ith 
the olitninl _rll. .... tboo ond 01 \be -...rio, oIIail. 1'bol; 
.u,..;... man. on the IIhofI iDo:licoleo the hilh point of tho! 
_;q _ . See ftSU'" 3A.fi. 

1. Set the fronl ",Mo." in tho! , ' ",iShl &'-.d poailion. 
To be ""'" the wboob ..... In • ., .. ichl ahMd pooi, 
lion, puob the car badrward .~"'-ly a.Lt 1_, 
and tbeo pull the car forwatd .bout thne feet. IX 
..... the last _, of the ... iI fonoard '" ~. 
lion the ",J.eII prnprrly . 

2. ~k the _In, wMeI opob ~tion ..men the 
fronl wb..e,. ..... in the otr,,!,ht ~ JIOIIft.ion. II 
the opokoa are not in their nonno.l pooition they can 
be ~lJI odJlUSM . t the _ time IlroIt _In • 
.djuoted. 80M II ...... lA.a 

3. I'ooIition _ID pu ... on the ... t-la and .. b ...... -
lnp.. II tho! oteerin. wtw.eI opoka ~ in the nonna1 
pooi<iOlll., Joo.:ln the dampo and Ioonctben or ~ 
both. .pind" conMct;q rod. ~ually to obtain oo.....:e 
...... in. s... fl,.. .... 3A-EI and 31.., . 

4. If the steerln. ""-I opokoa .... not in !telr nonnaI 
pooitioa, "-" the dam,," and ~ 0< JonctIwI 
the mdI. Ro.fc. to fl_ 3A.fi and ,lA., and ~ 
the ~ wheel ~I. ,.",.,...., damp boIli to 
11).15 lba. ft, 

" 
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WHIN TO I _IN 15 COUICT 

llJltN 10T H CO NNECTING JUl!N 1 0TH CONNKIING 
ROO 5lH~ES DOWNWARD ROO SLHVES I!I'WARD 

10 AD}lISI SI'On ,,,,o==o,,',0:jADJU5T Sl'OKE 
f'OSlIION" POSITION 

WHIM TOI_IN ,' , 
, 

IENGTf;EN I H 000 TO-""';':;; 
INCOEASE 10£_IN 

SHORTEN UI. ~oo TO 
D!CR!"'S~ TOE IN 

~ SHoRT~N I H 000 TO 
OEOUS! TOf IN 

l ENGTHEN ~.H. ~ov T 
INCREASf TOE IN 

ADJUSIIOTH RODS W'J.u!V 10 MAINTAIN 
N<);tMA' 5I'OH PO$lTOON 

f; • . 3A-6-'~" nd 51""; .. W ..... 5 .... k. AH ........ 
,~, 

LOWU ARM STRUT UIOLACl/IIIIIN' 

L R<mOVfO . trot ..,taininl nut, w...mer and inoulatoT at 
""" of IlUJD<>obcdy member_ Refer to fiJUrc 3A-J. 

2. Remr;wc the two atlachinJ t;.>lu """"'inti: \he .trut 
to the 1..-, .. ",pension arm, Rmnove. the 8tnJ., "pacer 
iruJulalor. ~nd wasbcr ... a unit 

S. Checl; condition of the rubber insulato ..... wa0ber3. 
and otrut R<opla"" wom or d.amaged parts. Repl."" 
tho opa<er if ~nd """';0"," ore dom ",od. 

FRONT SUSPENSION AND STEERING 

TURN Uf'wAW 
TO DKRE"S~ 
ROD lENGTH 

TURN 
DQWNW"RD 
TO IN(1/.EA s.E 
ROD LENGTH 

LEfT_HAND SLUVf .'GHT_HAND SLU V ( 

f ;,. JA_7_ Sp;ndl. Conn_in. hd iT ..... nl Adi ....... n. 
I""C-OD1I 

4, 1",,\.<011 fmnt locknut, ",-•• I>e •• iMUla(o'. "nt! 'PIce, 
on Ih~ .t.ul. In"".1 .Irul Ihrou~h Il1lInt"-hudy memo 
~, 

(; ~'" tho, . Irut to I~ [ower "".pen";on arm wilh 
two bolt.<. wa8hc .... and nu,", Torque"'" nut.< 10 
4(1-44 I"", fl , 

6. Usin g th., locknut. adiust the knlth of th., "'ul Iu 
17* in_., Mown in fill"'" .1A,1, 

7. l",!all reo., insulator. "-asher. and nul. Ti~h"'n lhe 
nullo 11.1-5(1 [boo. 11. H""heck tl>o adjustment. 

FRONT SHOCK A8S0RUR REMOVAL 

1. RIIi"" "'" lront end of the car and pia", support. 
und .. oolh susp"nsiun "'''~r anno, De . u.e th.t the 
10 .... ' end of ,he . h""k absorb<r romalns aeoe«;h l~ 

lor ..,Tvi.inC. 
2. Oisronnl"Ct the 8hock ab60rber (ower retaininll" nu,," 

from tho "prini (OW"" ret.ainina; plato. ( pad ). See 
fi~ SA·S, 



fRONT SUSPf:NSION AND STURtNG 3-5 

3. Rcn ... "" \1", ",,,,,,k al>oorbo. UJIIlP' mo"nUn, bnockel 
",taininM nuto. Lill th .. brooch' and ohock aboorbe. 
from the ca,. See n,u ..... 3A·9 and 3A·iO. 

of. &!"""... the Ihock aboorb::. from the moun\ln. 
b",eko-I. 

S. RetDo"" the bushlni alld WlIShe,.. Imm tht> """"k 
~I>oorbe •• tud. 

'RO NT SHOCK AISORIIR INSTALLATION 

I. I ...... n the buihinp "" the ohocl< abaorbe. lower 
.... chine 1IIlMis. 

Z. I .. tall the ..uIwf and u~ buohin& on the $hoclt 
ab.orber. I ... toll the U~I'" """",tirq; bradel. 00"" 
....... ~'. " M _ inrn. nul to u., Ihocl< .bIIwbo!r. 

3. E~tend the ohodc .booo<bor and install it ""'" u,., 
oprinR Jo"",. n>lAlnfnr pIa"'. Install the \owfl" bush· 
in, •. prod WOWN . T ...... u~ the nuts '" 12·17 It.. II. 

... Install the upper mountinil I>raco..,l on 1M body. 
T<>r<JIlI' the nlltolnln~ nuto to 1HZ It.. fl. 

S. TDI"<!U<' the _ .beorI.>o-r '" mount.in~ bra~~ nut 
to 11'>-2:'; tho. II. 

SlAIIlIllR Rl'LACIMINT 

1. RaHo, the co. hi~h .......... h to "",vide workinr ,ptoCe 
and p\aa! OIIpport.o u..de< both fmnt ~II. 

Z. R~f~. to firure M ·1. Dioconnecl lhe , tabiliur Irnm 
bolh 1""",. armll. DUocoruw:ct both .tobili..,. retoin· 
inll" bracketl. and retn<>V<! the lront cr.-nombo. 
,word. RtornoVfl 1M "tIOhnio~r. 

3. Cool the .-.or), pe..to 01 the "",bili_ wilh lIu· 
GI.VDF. ...... CIOmra",bJe lubric:utl. and lIide ..... 
inoulaw-. 0010 the ""bil ..... _ 

... Coooec:t the .ubil ..... ""laininll bl.a-. 1 ... ",11 
insuhow-. .nd ...... noo<:t the ... bill.." to both _ .... 
oion artDII. T_ the ""pok."nO .... to 12·17 I .... It. 
T_ the nul fot the ep.cial 5/16 inch boll 10 
12-17 It.. It. 

S. Insl.o.lI the fronl ",.....,..,moo. i'J.O.I'<i. 
6. &!"""'" the ""PI>OrU And row... the au. 

U"lR IALl JOINT II,LAClMINT_ 

SUS'INSION ARM IN CAl 

An m ... ln.lion of tho lronl OIISPI!NIion --..bIy \a 
--.. in Iiture lA·II for re"'",,,,,," dunn. di_mb!y 
and .~y pro<JI!d-u ....... 

n.., baJ.I joint.o are rl~ted 10 tho .... po!IIOion . , ..... He­
plaa!mont of the r..n )olnt.o ",ill """""-'Iy DOl boo ""Iuired 
du, :'~ the life of tho co. pmvidinl , .... m....;. lubriaollon 
.cI>t:-l"", hao been IlIllowed-. 

In the ~v""t boon )oint replaoomcnt iI required, thoy 
can be replaood un tho co . by """""inl tho old rivelll 
( u@q>1ainod in tho 10Uowi", p<ooedu ... ) and ",uini", 
tho ..... boll joint to the -"'" arm with tho "uch· 
in, puts fwniohcd In tho booll joint kiL 

I . Rai.o tho cor hiJh eno\Ifh to provide """""kine _"". 
and piaa! _ "'I>\I1II1 und<!. tho upper ann. s.e II~ 
3A-12. 

2. RenxrYe the "'-I _nd ti,..,. 
3. Ualnr a wee chlael , cuI otl tho u.- up~. boU .\oInt 

.... tainin. ri~tII. 

" 
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~"""~~-SPRING SEAT 

FRONT SPRING~~-<1E=~ 

NUT~~ 

LOCKW ASHER 

LOCKWASHER " 
CAPSCREW ,.. __ .:......~~ 

\ "-,,- BOLT 
"- -

"-
\ "-

WASHER 

STRUT MOUNTING 
BRACKET 

. t~~NSUlATO' 
WASHER 

NUT 

\ 

NUT 

Fig. 3A-ll-Front Suspension-Disassembled-(60C-411) 

~~~-SPINDLE ASS'y. 

BRAKE BACKING 
PLATE 



FRONT SUSPt:NSION AND STEERING 

4. _ 11M! _ pin ancI .... t f ..... 11M! upper t.ll 
joint _ . 

5. Place a box wrenrio .. "'". the low<!r end of the Ball 
Joint R_v~, T ool JOOO.B ... lIh Adap~r :JOO6.C, 
and position tho! "",I .. s.., HfIO'" 3A. 12. n.. ,,,,,I_ 
. hnul d .... t ftrmll q ah1 .. the ~d. of both stud •• and 
.. ot ..,;.i n. , ,he 10_' o.Iud n WI. It "'.,. he D~ 
t . ....... ~~ the lowu 1>&11 join' ..... e. pi .. il I. _~ ..... 
,he t.ol , ........ i.q .... the lowe. " ... . 

S, Tum the wrench .. ntil both Itud:: I ... under teneicn. 
and then, willi a hammor. tap the ",indle .-r the 
upper .Iud to """",n the .tud from lhe spindle. Do 
not I_n tho . tud with tool p~UtO I t"n~. ~e 

the ball jnln' . 
7. Cl..." the ~nd of the nm, ancI mnow In burn (rom 

the hok: eell"- ChKt. 101" CI1I<:U in 1M metal at the 
hoIeo. and ~lecr the ann If II b era<bd. 

8. Attad!. 11M! '- bali joint to the upper ann. U.., only 
the _p .. cir~ hoi ..... nutll .nd wuhe ... 00 not r h'ot 

the ne .. 1>In Joint to the ...... TorqlW! the nuta to 
12·18 lbo. ft . 

9. PoUtion the boll joint.1ud in the Windle bo .... ancI 
torqI>e the .... taininI; nut to ~ u,.. Il Install .. 
.... _Iff pin. TIC .. t .... the noll If n...-..-,. •• U ... 
lip the _ .... p l. hole.. 

10. Uiliricall! lhol ban joinl. ancI inAoU the ~I and 
w.. 

11. R=>ove the eupport, and k>wff tho! .... . 

3-7 

h-lr .... wn, nell_UY 

OPTtO NAt MflHOD 

It. Ct-k and, If ''''''' ,), • .odjuat tl", 01",1. as<e<, 
cambe., and lOoI>-;n. I't ....... uu u,. ,..01 of the lrout 

__ .. uon h .. ""''' nlnOV"" n d II ..... U.,... Im" t 

wl>et.l an,nmont m ust he oh""ko<l. Refer to "Front 
Wheel Ali .... """,t" In th.itI flection of 1M "..,ual. 

" 
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fRONT WHHL SPINDLE REPLACEMENT 

1. Rai"" the "'" until the front whet-I C\""'" the Boor 
and pia", the uPP<" aml Q68<'mbly support under 
the nrm. s... figun, SA-13, 

2. n emove the whe<oJ and tire. Remuve the brau drum. 
;). Rder to fiiur~ 3A_H, Ren"",," (l", b"w, bo.cking 

plat<> from the ~pindl~. Support [he pla te lu p'~~.nl 
d.m.¥e to .be brake h ..... 

•. Disco",,,,,,. the spindle CQ~tinK rod . nd from I .... 
spindle ann with Tool 3Z90-B. 

~_ Remove the ool~r pin, from both h<l1l joint ,Iud nuts, 
and l<X>IlO'n (he nullo one or two tUrrI.<. Do not remove 
the nut. from the stud. at Ihis time. 

6. Place a box ",,,,ncb over the Jow.or end 01 It... &11 
Join. Ik""",or, Tool 3006-B with Adaple, 3006-C, 
and install the tool bet"·,-",,, lhe up",,' and lower 
baH join! siuda. The I ... ] sh<>uld ..,0' firml)' ago;n,( 
the .nds 01 both stud. and nn, aroln,l .h. >Iud n ut>. 
See figure SA -13. 

7. Tum the wrench until Ule tool pIa""" Ihe stud. 
under tellllion and , with ... hammer. tap 1M . pindle 
nea.r the stud. 10 I""""" them in thr. .pind~. 
Du nol l.,.,..n Ih. >Iud, in Ih. >pindl. wilb 1001 
p, ... ,ute ~Ion~. 

8. H""'<We I ..... siud nuts rutd the .pindl" from both 
.tow.. 

9. Pooi!ion the . pindle on bolh bo.lI joinl .Iud. and 
rn.tall both stud nUI3. 

10. 'I'orque the uPl"'r .tud nut to 35-6S lbo.. It. rutd II>/, 
low .. . Iud nut '0 35-65 1bo. It.. ('..-ontinu~ to liKh~ 
both nuto unlil the cottc'r pin hole. and .toto Ii"" 
up. 1""",11 new cotu" pi""-

I L ("..-onnocl the .pindle ronnectiTlJl rod end to tho . pIDdle 

"-. 
12. InslJllI the brnkc bockin, plato on lhe "l'indle. ~nd 

tor<]U<' tile bollJ! to 2b-3,s lbo. It.. 

13. 1",,1J!1l the drum ~nd ~dj ... t the ... '-1 bAAri",. In­
.lII.ll u.., wheel and tire. 

l -t. Check and. il '""""""''Y. ~djuot the otrut., """Ie., 
""moor. and tre-in . Refer to "Front \'.'heel AliiJI­
menl" in Ihis I!eCtion 01 the manual. 

FRONT SPRING REPLACEMENT 

Removal 

1. Rai .. the <>o r and remove the ... '-1 and tire ... an 
~"""",bly. 

2. Remove \he shock aboo.be. tower ",La.irun, nut&. 
s.,., 6cure 3A-K 

3. R"""" ... tbc ohock a booom.,r up!"'r mounting bl'tl-cl<et 
retainine bolts and remove lhe bracket and ohoclc 
.tw-.rt...,. s... figu"", .'IA.!) ~nd .1A _l0. 

"'. lIl/nan a ... !ely oiJlnd a, the lront end 01 the undo._ 

"""'. 5. I""tall T,",! 531(}'B in tho ohock .booorber lower 

" 

mountlnJ holes. U.., the 1<:01 to ron,p ...... II", ""rinw 
2 to 2\4 incl>es. See figuTftl 3A-H and 3A-15. 

FRONT SUSPENSION AND STEERING 

Hg . lA·14_R ......... n~ b pla ... '_1-11 ...... 1.i00i ,. Spring 
".,._\&0<;-414) 

fig. l ... ·' ~-C""'''' ... log •• h lo."ing ,~. 5",in,_ lo ,~. Vo.ido 
1&0<;-4 15 ) 

6. lWmove \he .{>rin.J Jowc-r pinto retai"i", nulo; lift 
t),., .p.in, and tho pl~4!. and remove the as8Cmbly. 

7. Cuide tho op-rinR and 1<:01 down and nut lhe forward 
~nd 01 u,., ... h<>olhouoinl. See firur" 3A-16. 

In.follation 

I . lIlhe ",ring is to be repl.aoed, remo"" the old opring 
lrom the i0oi by lirbtly holdin. the opring in a vi&oe 
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and ~ine tM nut until th. telllion haa t-n _ 
mo.'cd, s.... fieu", 3A·17. 

2, Instllii \t.o. 1 ..... 1 in tho. npw 6r>rin, with the .prin r 

' I • . :IA.I1~." .... y, .... C"," ....... Io, ..... 1 ... -0.0 1M _.h 
(60C-4 17) 

3-' 

low.,.- pial<! indo • .,.! ... IIhown In llru~ 3A· 17. While 
holding the u •• mbly ( by the 1<>Yo-~. opti.., Dlak 
( pad ) in . 'ioe. cnmp.-- tho oprinr I<> iO·11 incIw>o 
'p.i.., hooilhL s... Alure 3A·17. 

3. Guide tM IIJ'rinc inl<> ~tion. n... ""rin, lowe. end 
Ia ioaWJ..d .... thP Ol'lOido 01 the 'Pfine ~ ... ( ped ). 

s... lieure 3A· I8. I_II tho .<prine ~ ""'Ie .... 
I&ininIr nutt. Torque tho nulO to 12·18 lho. ft. 

4. r..x-n tho !'Irwin, 1I.""",.ol Tool nul until tho "prine 
Ia pr<>perly _!<!d, ..... n ~"""''' the KIOl. &.e fi~", 
3A·1 5 , 

5, r""tall the ohotlt at.><b:. and Ii,hlen the u~r nut 
1:0 1~2fi 11:& fL Iuo'quP_ T""IUt' the -.. nut I<> 1~2.~ 

n.. fl. 
s. I""lall the _Mel a.nd ti..,. _ the akly .",nd 

and ~ the ..... 

UPPU: AIM nPLAClMlNT 

Up,.' Ann l.mo~.1 

I . RIo; .. the co, until the front whtoel cleo. .. the Boot 
and pl. ... the upper ann ..........wy atppnn ~r tho 
um. Refer to &,..... 3"· 12. 

3. Remov., tho whtoel and Ii .... 
3. ~!be cotter pin from the nUl on tho ,,~ 

ball joint .bod, and l00e0n the nul ,m" lit two to ..... 
00 n ... ,"m~". the nut fro", ' be .cud ~t .M. t im • . 

4. PIao. a Ix>:< ......nch OY1!r the ..,..'~, end 01 the Ball 
Joint ftomovoe" Tool 3006-B "';It> Adapter 3006-C, 
and iDolal! the tool bot ....... the UflI)Oor .nd ....... boll 
joint -. n.. tool .............. Il""ly "II,iow doe 
en" of .... 11 M ....... 4 _ .... I"M the ...... ''''~ 
See &p .... lA·U. 

(0. Tum tho"""""" until lhlo tool p~ Ih. ",ud. under 

" 
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tension, and then tap tho .pindlc near the UPiX" stud 
with g Mmmpr to I~n the .tun in the opindlp. D~ 
not 1"....,0 lb •• Iud in the sp indle wi,h tool pr ... u," 
onl)-. If both arms are t.einl ",moved. !oo.ocn the 
I"",-..r . tud in tho "''''I<! man""r ao thp upp<!r "tud 

6. ReI", 1<> figure 3A-ll. Remoye the nut from the upper 
stud and lift the stud <>lit 01 the . pindl • . 

7 Remo"" the .prinK 
S. Remove the upper ann inner >haft ",tainin, nutJs 

from the ~ngine oomPl'rt.roont. nnd renxwe the upper 
arm. ~I.a.u..., .ad note the lot.l !him thiclm ... . t 
eoch inner .haft bull. 

9. Wipe olf all I"""" dirt from the upper arm Pl'TbI. Do 
not ,,'aoll lb. ball i oint with .... 1...,nt. 

In.pectlon 

inspect the upper rum and the im>er wft for crac,,", 
bond •• or other dama.lre. Repla"" the part. .. required. 

Check the roooition of the bushinp and the rubber 
"""Ion the ball joint otud. II ~ny of the"" p.ortJs .... 
cracked, \om, distorted, or worn. ",pineo them, 

iMtall lhe nut on the ball joint s tud. and tu,n the 
,Iud in the ball joint with. Iorque wI'<""h. If It.. tuminll 
elf,," i. oot within 20--30 lbo. inch torque. "",lare the bo.ll 
ioint. 

luohing ond !nn •• SlIaff hp ..... m.nt 

AI .. ays rql aee bo.h u ppe-r ann bu.h in,. if .ither 
buollin,o: 1. ,,-om Gr dama,:H. 
I. Remove the boltJs. locJcwashe .... and _""' ... from both 

ends of the inneT ..... ft . 
2. Rou,t.. the im"" shaft"" th..t the retaininl ,Iuds 

can "" n'movm Remove the retaininll slud. with "­
..,It mal"l. 

3_ Ref"T to figUT.,. 3"' _19 Rnd 3A-20. P1R"" "1'001 3044-
AB .. round the inner wit with the rounded ~nd 
apinst the bwJiinll to "" 'eJJ>O>'ed. and "",tall the tool 
retainin~ boltJs .md n~ts. The Utah an d t<>o1 ma y h .... e 
tu be rollot..! .. th.1 th~ tool nlo ininJ 00110 ,,·ill 0<>1 
bind on .he upper or", brae.;. 

4. Remove the bu5hin.c from the IIho.lt usinJ "1'001l! 
304';-... B .nd 3069-H . He •• "" lhat lhe tool cup ""Is 
"'Iuarely "lai".1 the up,,", arm. 

""!" AB.2 

I A6·1 

fI, . U,· 19-lIpP"r ANO .... h.n' • • ph"' ....... T ... Io-I6OC-4191 

" 
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F't . 3 .... 20_ ......... , Fin' Inn .. I •• h' n, I, .... Up,.., A"" 
160C-4201 

5_ Repeat .Ieps 3 and 4 to ,emove the other buiihing 
from the inner wft, Se<> filJUTe 3A·21. 

6 . C\o>an the end. 01 tho! in""T ..... ft and install the in"", 
iIhII1i 10 body retaining .Iuds. 

7. i"..to.l1 the. inno>r shaft in U", upper .,.,n, 
B. Position Tool 3044·AB on the inno>r sh&It with the 

shaft ,..,tainin, s iuda throo Kh the tool and the tool 
tab agoingt the UpPf'T Rna innoT OOKf!. Pia"" hu""· 
inl_ on ""eh end 01 the in""r shafl, lind with Tool. 
3044·AB, 306t! and 3069-H, install the hushing with 
an arbor p ....... See filJU .... 3A·19, 3A·22 and 3"'·23. 

f.,. 1-"·21 _ ....... "11 SecoM Inno, ••• hln, I, ... UpP'" A .... 
1~21 ) 
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9. I""",)] ,hoo ..... 1heT. Iodewlllhotr. I nd hnlt on Nch end 
01 inner """R 1'<>r<'j"" the b<>!tl to oI()·56 lb • . I,. I>H 
/iJl'''' 3A·24. 

Up poo' loll Joint R. ploc ....... ' 

".., UPl"" b,o.Il joinl ""nll(ll boo ~ and m\llt boo 
...,plaCf!d i f i. i8 worn ".. damolJt"l. 

I . IUlfe. to 6~ SA· II. I~ the booll joinl from 
IN arm. If the t.ll joinl ia ri,...weI 10 the ann, drill 
a ~ inch pilot Ide completely Ihn>u.Ih -ct. rivet, 
and then drill ,,1'1 the ri~~1 '-d throurt> thct pilot 

3·11 

hole wi th .. % inch drill. Drive all .ivd. ou, of the ..... 
z. e .... .. lhoe HId 01 tho arm, and ~.II bu ..... I""", 

the ""'" M IlL ChH:k I".. <:nda in !he "",eal u the 
holflo. and I""f/PIMIe Ihe ann if i ... " .. ",bo:!. 

3. 1 ... ta11 a .- ""1L join. on the oem. U ... nly the 
~;W bolb, n~'" ud ... _n. 0.. ..... . "~,,,JII. 

Ie , h· .. the ..., .. ~.u Joint I • • he anD. 

~ . T OI'que !he boolL ,;mnt """,jnine nuta and WIlli to 
12-1H lbo. fl. 

Uppoo' Arm 1 .. . lolL a l lan 

I. Refer to fl JU~ 3A·11. Pcooilion ,hoe upper ..... on lho 
undcJbody IIIOWllin. "-~,. and weall b,u do 1\0' 
'i,I .. "" the nuta .nd Iode_ .. on the , .... j""", 

"""', ~ bolt&. ".., --=if .... b ,..lo_ty .... 
l __ -uioe .. "' .. , M ........ 

2. 1""",11 the acI;u.tl1\fl IIhlmo on both boll!! be, ........ the 
tnn.,r ihalt and the underbody _ Imt.U tl>o .. me 01001.­
t h kknean thol .'ere , .... ov....! fTo", both .... It. dur­
I .... d ....... "'IoI,. Torque tho b<>lta to 6&-90 lbi. II. 

3. P""ition Ihe upper booll joi .. , otud in the top of the 
wMeI apindle, . tId I ..... n the .Iud nut, To~ lhe 
nut to 3.'>-6/\ lboo. II . .. , d conlin"" to l ilh"'n il until 
the roUe. pin hole and olobo linoo up. h>at"U • ".,.. - ..... 4. T oxque the bolla on the end. 0/ the inJ-M" wll 10 
~ lboo. It. 

G. lnotall the a>il oprin • . 
6. l ... taIl "'" wheel and li ..... 
7. l .ubric:a ... \he upper ball joint. 
8. Checlr. Ilnd, if .....,.,..ry. ooiIjullt "'" ."'(. celler . 

aunbe.r, &nd toe·ln. R1lf~r 10 '·F ront Wheel AHrn. 
~nt"' in thia teCllon of the "","""I. wn. ... n r an)' 
pari 01 1M f.Dnl . ... ",no!~n lui_ bM .. ........ VlII a nd 
In~. It< . ..... 10 <beck the I • • " . ",_I .Il(n"', .... . 

~OWIR ARM RI"U.CIMINT 

~ow ... Ann R_ .. ol 

t. Ra;.. "'" car and "' ......... "'" -'-I ancf tire. z. ~Qon the labrian ed tool ohown in fiJI''''' 3A,12 
under the upPer .rm f".. .... pJJI)rt. 

3. He"",,,,, the axle. pin I""" "'" nul on the lower t.!J 

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

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

5. Turn the wrench until the tool places the stud" 
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
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 1h 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. R,..fer to figure 3A-l1. Position the lower arm on the 
underbody and install the retaining bolt, washer, and 
nut. 

2. Connect the stabilizer bar and link. Torque the nut 
to 12-17 Ibs. ft. Connect the lower ball joint to the 
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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 retaining bolts to 30-40 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. 

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 
114 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 
MEASUREMENT 

2-Door Sedan - Model 62A 6.45 ± 114 inch 

4-Door Sedan - Model 54A 6.35 ± % inch 

2-Door Station Wagon - Model 59A 

4-Door Station Wagon - Model 71A -
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MEASUREMENT OF FRONT SUSPENSION CURB 
LOAD RIDING HEIGHT 

1. Position the vehicle on a smooth level floor. 
2. Inflate all tires to specified tire pressures. 
3. Jounce and rock the vehicle several times and allow it 

to settle to a normal height. 
4. To obtain the specified front suspension curb load 

riding height, refer to figure 3A-16 and follow the 
instructions noted on the illustration to obtain meas­
urement "C". Distance "C" should measure 4 and 
27/64 (:::'::: % inch). 

LOWER CONTROL 
ARM PIVOT 

MEASURE DISTANCE 'A" 
MEASURE DISTANCE "B" 

ZERK 

A 
SUBTRACT DISTANCE 'A" FROM "B' 

TO OBTAIN MEASUREMENT "(" 

C = 4 27/64± 3/8' AT CURB LOAD 

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

TROUBLE SHOOTING 

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

TROUBLE SHOOTING GUIDE 

Abnormal or Irregular Tire Wear 

1. Incorrect tire pressure. 
2. Incorrect front wheel alignment. 
3. Incorrect front wheel bearing adjustment. 
4. Tire sizes not uniform. 
5. Wheel out of balance. 
6. Out-of-round wheel or brake drum. 
7. Unequal brake adjustment. 
8. Sagging or broken spring. 
9. Overloaded spring or tire. 

10. Loose or worn suspension arm bushings. 

Squeals, Thumps, or Rattles 

1. Incorrect front wheel alignment. 
2. Incorrect front wheel bearing adjustment. 
3. Wheel out of balance. 
4. Out-of-round wheel or brake drum. 
5. Unequal brake adjustment. 
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6. Sagging or broken spring. 

7. Loose or worn shock absorber. 

8. 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. 

8. 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. 

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, 
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SPECIFICATIONS TORQUE VALUES 

Caster 
Degrees - Positive 

NOTE: All specifications are given in pounds-foot unless 
0'-1/2' ± 1/2' otherwise noted. 

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

Change of 1/32 Inch in Shim Thickness 
at Either Bolt Will Change 
Caster Angle 1fz' 

Camber 
Degrees - Positive 0'-1/2' ±1/2' 

Maximum Shim Stack Thickness at 
Each Bolt 9/16 inch 

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

Maximum Difference Between Both 
Front Wheel Camber Angles 1fz' (1/4 0 preferred) 

Lower Arm Ball Joint Assembly to Spindle 
Slotted Nut 35-65 

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

Bumper Assembly-Suspension Compression to 
Body Bracket Stud Nut 12-17 

Arm and Inner Shaft Assembly-Upper 
Suspension to Body Bolt 65-90 

Lower Arm Assembly to Underbody Lock Nut 

Lower Arm Strut to Underbody Lock Nut 

Shock Absorber Assembly to Spring Seat Bolt 

Shock Absorber to Upper Mounting Bracket 
Stud Nut 

30-40 

40-55 

12-17 

Caster, Camber Adjusting Shim 
Thickness (Inches) 1/32 and % Brake Assembly to Front Spindle Lock Nut 

15-25 

25-35 

12-17 

40-55 

Tread 
Front 55 inches 

Rear 54 112 inches 

Toe-In 
Preferred 3/16 ± 1/32 inches 

Minimum 5/32 inches 

Maximum 7/32 inches 

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

Turning Radius (Feet) To Centerline 
of Tire 
Models 59A and 71A 37.7 feet 

Models 62A and 54A 39.3 feet 

Front Springs 
Type Coil 

Deflection Rate (Lbs. Per Inch) 170 ± 7 

Design Load: 
Standard Transmission 1210 ± 20 Ibs. 

Comet Drive 1280 ± 20 Ibs. 

Free Weight - Approx. (Inches) 16.86 inches 

Identification - Part Number Stamped on 
pigtail 

Front Shock Absorbers - Type Telescopic, non-
adjustable 

Front Suspension Strut - Measurement 
of Adjusted Length 17% inches 
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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 to Upper Arm Bolt 

Shaft-Upper Arm Spring Seat to Upper 
Arm Lock Nut 

Lower Arm Ball Joint Preload 
* Inch-Pounds 

SPECIAL TOOLS 

Tool No. Description 

8-12 

11-16 

40-55 

13-18 

20-30* 

3006-B Remover Press - Ball Joint Front 
Spindle 

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

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

3068 or Adapter Bushing Arm-
3068-C Upper Arm 

3069-H Support Cup - Bushing Upper and 
Lower Arm 

5310-B Remover and Replacer - Front Coil 
Spring 
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D15CRIPTION AND PRINCIPLlS 0' O PlRATION 

A WOf1D and recimJlatinW bo.ll.typft ._ring gee, it 
.- on all ""' ... s..e 6~ 38-1. ".. IU' u. mounled 
on 1M left-hand body lra_ lide _mber and .. """""'" 
,i'* for adjuotmcn\ll ond luhrico.llnn lrom the enJ~ 
""",,,,,,"""nl. 

,,,. ) .. ,-...... ~ ... ,-.. "'~I , ... _-.. 
_.-(loOC- n Oll 

1'00 ste.rLni wear ""nn. 8iur~ 38·1. II , ,,pporte<! a\ 
_ell end by """I".ddl bo.ll.typo thrml be4rin;s. "I'be 
...... r.oclr. ( bAll nUl ) if ~ .... the worm ahall 
thrnuJh booll bei.inp. H.,licol ,~ in !he _, rack 
.... t.ch helical _ .. in tbo worm ..... 'L "T'ha bAIl bearinp 
within tIr 1""'_ k>rm a thro!otd bet_ tbo ..:It and 
tIr shaft . ~ tho! nil if lumed. tIr rack """"'" aJonl on 
"'" balls Jl!\ il would on nn ordinary ........ thnooad . 

The O<"do. ohnft inoo,pomt.. 8n In~.ral lM' oector 
which moohee wilh !he ball-driYfll .... rack. 

",.. _ ..... 11 rota~ in buohln," p!"fMfd into lhe 
par bousinc-

Worm beIrinc "",lot<! io """ttoIlfd by tho> -.m. 
ohaI, _ina ad}twer ",hio:b. ~ Into the """"in •. 
G" .. melr. .nd _ ""' .. io controlled by the adjust"" 
0C1"II"I0 in the houa"" ~,. 
PIIIODI( MAINIINANCE 

To mainlo;in """,,,,,um p"rio ............. It it ~ 
thot the fOUOWIn ............ ;1ema to. ""riodlmUy PHfonrIftI 
.t tbo mil_ Inlervala iDdicaled : 
I. Lubricaltl the ,1HrinI linlr.ap! IlfId f"",t _ ... 

..:it!> ~io lubri<:an. """'Y 1.000 mil ... 
2. E~ 1.000 mil .... luhrico", the lower , .. nhlfl 

..,1"" ..... (Itandard 'raMmiolo ..... ) ...-lth ct-io lubo-i· 
<ani. Aloo. cho<. .. lubricanl ~l 01 lleetina...., and 
add .-.rna 1<"'" h.lb,i<:an! .. "-,itt<! . 

3. AI 16,000 miltt in",,,,,,\a <beck and ad;"11 .!err"" 
.... , p.-..I",,<10 and. oJ><><,lr. front .... '-1 aliJZUD8>1 if 
unuaua.1 tim _ar II lndicaled. 

.... ' .. 2_ 1,_ 1_, _. '_<;"-11 u.\n.o '.11 
$ooIolo-T¥, I ... I-t 6OC-12141 

" ... . IW_ IIM,I., a ... . 1_ C"-t U . .... 
T .. ~ • • W .... h-(6OC-1 30'1 

" 
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ON·TH(·CAR ADJUSTM£NTS 

St •• ring Worm .. nd Setlor Gear Adjustme nts 

The,.., a,.., two methods rccornmcn<kd lor ffiC..suring 
tlIto ""rID bea.rina; and -"'CtOT '"""" Ioo.d. and checloinll the 
<=lu,rinll' 01 the "'he .pool. 0,,< method """" a .prin~ 
"""I~ W '-'-Ur~ the pull on the rim 01 the .teerin~ 

wi_I. s..., fi~ure 38·2. n.., oerond ...... thOO U""" " ""n><l· 
ard pound inch torq= wrench to measure the effort 
~uired to tum the ' !Pering wit. See 6rure 38·3. 

The s"""ifI.,.,tioM ili~en in ··Adjustin, WOml Bearing 
Prelood and Sed", Meoili·· and " Val"" Spnot C<!nlerinR 
AdjUlltment" proccdun:s that I"How are for uoe with a 
.prinR ..,.Ie attached W If><.. tim 01 the . teerinll wheel. 
Th< /"[[",,,in, tabl" ,iv,," the equivalent torque w",nch 
""""mcalion: 

STEERING GEAR ADJUSTMENT 
SI'~;CU·iCATlUNS 

Sprinl ScaIc 
Torqu< 
WI"<!T>cl> 

Worm Be.o,inll 
Prclood %10 0/;,11& 3-6 lba.·in. 

Wonn Bearin, 
and M.,.h 1',.... 
load (Total ) 1·1 '!:. lb.. 11-13 I .... in. 

",., hIoll nut ~bly and the .-.ecto< 11= must be 
adj",ted properly to mointain minimum .teerinK ..... 11 
end play (II I.clo, 01 p .... load adjustment) and minimum 
backlash he t ... """.oecIor lear and bAH nut There ..... only 
h.., possible adjustmenb within the tecircula.tinll ball · 
iypoo ._,inll I~ ... r. And ,,,- shoul d he mode in the 101· 
lowinl[ Q<dOT to .,·oid dam .. " or I"ar b iJuro: 

1. Dn.mnnoct idle r arm rod .. nd and opi?'odle ""~. 

in, rod cnd from """tor &halt arm (pitman ann ) 
with Tool 3290-R. 

2. Loooen the """"ring ilea, houain,; allllcbin, bolb ml 
the underb<>dy oide rail 10 ,.,.Iie"" p<)OlIible bindinS 
belween me .tee,inl column and u.., worn, oIuUt. 

" 
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3. I""""," the ._ring ""lumn brnckct screw. a, Ihe 
u...'rumenl panel. 

4, Pa"ially IiIIhten u.., . _rinK column hrackpt lie..,,"'., 
u. To,qwo Ihe .u",riJl~ lI'ear OOWlinl! att;,ching bol", to 

25-35 1M. ft 
6 , ]"""",n t~~ nu' which locu the "",tor ~djU5ting 

. ,,,,,.... and turn th~ adjWltin~ """""" crnmtprel""kwi",. 
&<l figu l"C 3B-4. 

7. MeMu", the wonn bearing p relOlld, Ht'a!! lhe vull 
reqll i..oo to keep ,he ",he .. 1 tnovil\ll f"r a( 1=, one 
"""vleu, 'ur". lithe to,que '" p",load ill not within 
"pe<:ifi=tions. adju.t a . outline,.([ in the next . lep 

8. Refer 10 fi,,,,,, 3B-I ~nd loosen the . lecrin, s1laft 
bearing adjW<'eT Iocknu, . and li~h"'n '" had off ,ho 
bearing adjuster to bril\g the preload ... ithiJ, Ih" 
. j)<'Cifit"dlimi lll. 

9. Ti~hl~" In., .teeri", "halt """ri", adjllster lock nut. 
""d "",h""k Ihe preload. 

10. Tum Ihe .u",riJ'lf "'heel slowly to either stop. Turn 
len,I)· aloi",' th~ <top to avoid po .. iblr dam3lC '0 
the b.n r""u.n fuid"". T .... n . rotate the wheel 2·(}/16 
'umo 10 ''''Jtler the ball nut. 

11 , '!'urn th~ sector adjUllting ""TrW clockwi.., until the 
specified "o"Orm bea,inJ and meoh prdood ( toL~ll i. 
~ry to rotate the ""onn I"'st ita ""nl~r. No 
I>"rceptiblr buklasb i. p"nni .. ible .t 31· on ri'her 
>id~ QI '~ntor. \\'Mn mokin, thi. adju .. nlont. 'M 
ONto •• haft .djustin, M'",' .bould .h.'.y. boo lurn..d 
in 'be .. me di~tion to . ,'oi d b.dd .. h. 1/ (h .. ..,,..,,.. 
ill ",,,,·,,djwte<i s1ip,t!y, bAck-Q/l' lhe ocr ..... ~ lu,n 
.nil ...... djwt In diminaln u.., haokJa.h 

12. Tighten the _tor adjusting 8<'re ... locknut. "nrl ",. 
check the hackL~.h adjustment. 

13. Torque the 1k'e,in K oolumn b",d"" bol", to 10·15 
lbo. fl . 

H . C<on"""t the irll~r ann rod end and . pindle rod ~nd 
10 Ihe _tor sI .. 1t ann ( pilrMn ann ) and torque !hoe 
rela.inin, nu'" 10 = 1M, It. l""toll ""I",r pi"". 

Steering Wh •• 1 $pok. Po.ition Adjustme nt 

Whf>n thc oteerinl K"'lT .. on Ihe hi~h point. the frolU 
wheel • • hould be in the .tr"illht·llhead poIIilion and the 
._ring ",·~l .""k"" IIhould (,., in Ihrir normal pooIition 
with tho _to, shaft ann pointing directly lorwnrd. If 
the .pok.,. me not in tb.i, no,mal poBition. they"", br 
adjUllted without disturbinR tho! w.,·in adj .... lm""l. l{,,/er 
10 "Toe-In and Steerini Whocl Adjustments·' in "Section 
3A _ Front SUIlIl<'Mion" , 

STURING WHEn 

A.pl .... m.nt 

1. Ikfer to fiJll'" 38·5. Ikmove the hom ,in il ( or 
button ) _mbly a?'od rel~W pam. 

2. Remove the nul from the r nd o f the ._rirq; ohaIl. 
Remo"" the ._,inr wheel lrom the ..... 11 with Tool 
36()().AA or 31'\26, See figure 3B-6, 
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5. 1""",11 u... hnm tin. (0' bullOn ) ..-mbIl' ~nd 

",bu:d ""~ 

STfER)NG GEAR 

R.movol 

For """tin, and jac.i<lnl InOINCtIono . ....r~r \0 0<13(; _ 
Body •• r.un.. ••. 

3. WII.II II", 1"",1 ",)"",1 • •• ,..ighl. lorward. poell iun the 1. Ro. .... tb" In"'! of thto "'" Ant! ;na .. ll lOAlely . Iando . 
• 1<'0<';"11 w~1 on tile .too.;n, "hlll\ II<> that the ali,n· 
",,,n! "",'0 on the . too.inc wt...-J and I"",rin~ IMII. 
mlr.cllk. 

H~ tho dral link ~nd And !dIe. arm ~"d (rom 
the IIeCIo, """II with 'l'ool 3mll. lIemo,.., lhe recto. 

nul and ''!In'''''''M ann lrom tho 
",-I nul on tho wit _10. ohaft. ~ 8. 

UACUI 

Ca OMMI1 Tun .," 'r----
'Il! NUT Sf AI , W .. 5Hf.'.....!.! IN$UIAIO' , 

HOU SING ."'-;) "OJU5"NG\ covu ~ ___ SHI M \) 

G"S H I-G 

"DJUSTII-lG~ sOfW m lu 
PlUG 

$ICTO. S ~ UI I 1~"Jm~ J, ... "~ 
• .." .... -.. ___ WORM 'AUS 

IIA.ING .,. r" ~'AII UT U. N GUIO! 

----<,~ \ i ' --:::-::;::~ ':::' .,,'" 
'IIJG- , b 'AI\ NUT 

~
'fA'ING CON! 

===~.~. UAI ING CUP nAiING ~ 

all Sf AI 0 .OU 
" 10n WA SHfi 

~_~'~.~':'~o~.~":.::"~::::~, 10CCWA SHU 
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TOOt 

.nd thr cu~ I.,. ... _r !If im>l[lJl.o. ourf-. Cb<!clt the 
hwainl lor ~ .• nd thr bulbln .. ror ..,..inI;, piltl .... 
or o~ """". 

...... mb ly 

L. II II>< "",lor wIt huohlnl' have bct:n ~,«I, 
P'- Mw buohln .. inw tho hnuting witb Tool 
3076-AA .......... '" In ftrure 3B_II. 

2. If tho "-"ina obAfl UJIPC" Ilnd. / or ~. ",,"rin, .:up 
hAl t-n ~, preM • lWW bcoorinl cup inlu tho 
houI .... ,.;th Tool 3S76.F.. s.. ~I\= 3B· I2-

3. P", .. " now """,rin, """It UIlP'" ~i ... ~.,.p into 
tho bMrinl adj",ter. See tI ... ", 3R- \J. 

4. Slide Ihe LotI! nul <we. tho worm, kc<:pin, the pooi. 
tion 01 II>< two ""rIA ",tal<!<! •• ohown in ftlu",", 
3B·14 and 3B_15, 

.~ . Alim 1M ',00'''' In tho! worm Ind ,,"ck by .i",tin, 
Ihrou", the bon ... ido hoIct. Cuunt o.-half tho! ItIUlI 
nurnI>c1' 0/ bor.lho inltll ... 11Able conl:rineF. n l. Is 1M 
umMf 01 bolb ~ulm .. liD .... ~ ';reull. 

6. Wor. as many ,,( t'- bolls AI rx-iblo: into the 
I"idoo hoIH 01 .,.,., d l"CU;1 whiJ.. .)_\.ely tum; ... 
the """"" in ",,_ile din!ctiono. Work the boll . Into 
the circuit with II blunl punch or """"",dri....". wbit.. 
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PU SS 

1001 ",,:;:.,1 

turninl tho! wonn. s..e fo,ul'1! 3 B-ll>. It ""1 he_ 
" '1'0 .... .. the ... , .. '" bod!. .,.4 lortlo II, " 'ell .. u, 
lind d ... n 10 d _ u, lhe ._ ~"'..,n the bollo. Fill 

fi,. 3a.U_ I,",I ... !-heft t ..... _."," 
CWI 1 • • 'oll.Il" -l~1 2 Qo11 1 

" 
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TOOl ", ... " 

,~. ''''''_SlM,Tft, """ u_ a..,; ... 
top lft. taJIa,,---(ooe..2. 0 ) 

lhe circulI'""" the boll.,." ul...., tWdr. ""k\ In tIw! 
bot""" '" !No ......... hoIo-. 

1. Co.t tIw! • .-... <of .......... n ", • ..,Iurn ",Ide wlth 
ek!aon chuoi& ,_. and placo the """"Inln, boll, 
in the '''~. ~ Ii&u.., 3B·16. Add the uthet h.aU '" 
the I"odr. .nd. while hnldinl the t .... hal_ 1OI~thr.r. 
pwII Ih" ",kit! into the ruide hoIeo In the 10011 nllL 
11 H>e ,,,ide connot boo pushed all the way down 
n,ily. t.op it li.htly into pl~,,". 

S. Filltn. ..... -nruI holl d,.""i, in th<. ,0/""" "",nne •. lhen 
3tUOCh t .... ",Id~ clamp with the 1",,1. .. &11>0, and re· 

.. 
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lAinin~ """' .... CbHk ,be holl nut t~ .- .h.o, il 
tnta ... 1 • ..,ly. 

9. ("'.<>.11 the th ..... d. of the I lftri" , ..... 1. """';IIk m­
jn'tn. the houoin, C<Wet bollf" and tl>" _tor .dju". 
in, ."..,.. with a .... 'table oi l· ..... ;rt.on ..... Iing com­
pound. Do not apply ... Iu to 1,,,,.lr .hre.d .. and 
" I'"<,.lIy .~.'d , otI lnl .ny ... 1 ...... thr "<e.inl 
o.h.ol. brarinp. 

10. Coo.t the beoorinp. bu6hinp, and .... ' _th with I,.h. ~"II"'- oil. 
II. Clamp the howo .... in • "Uoo • ....;th tho _ .... ,. 

.... Ll NUl 
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""ill ho.i",n13l. and 1'0 .. 11 ..... , lhe .teori ..... 1\;011 1<'1_. 
henri", in illo <'Up. 

12. """ilion II .. __ tin. oholl and ball nul --.nbH .. 
In tht.- """"inl 

I~. T'ooi •• ", I"'" upp<" 11<)(l.lng ~",IL bea.in. on III<> 1Ill' 
"I th~ worm. anti inel$U the .~ring ..... It btot.ri,,~ 
~djUl"" anti lho ~dJu.t~. Inck nut. u,..,.., tlw .d· 
iu.",. nul and Iodt nut .......,. 

t4. All.". i"" .. 1I1n5 tho ~""'rinIt ,""""I nut un tho 01« •• 
in, .... It. adjust 1M ""'"" r:-ri"" "",load as out· 
liru.od in ··S"""';n, W"rru ..nd 8"cm. r ... a. Adj,"I. 
"""' ..... in ,hi. _ti<.>n 01 the manual. S ... · .1 .... ,1 ... 
.e~" ~'" I"",u.y adjll"N. 

15. p.,.ition ,It<- -w, .dj""tinl Ie"'''" .ntI .djue"" 
IIhim. ~",l check th~ ~n~ rl .... 'an"" which ohoutd nol 
~~~ 0.00'2 inclt I,o,tw .... n thr ..,,,,w hw,d .JIlI tl ... 
~nd 01 tho """,lOr 01>011. If d"""",<.., .. ,,,,,,t.,, th:tn 
0,(102 i,.<'h, ",pho", the lIhun ........ fi",,.. ~R·17. 

'itt. ~a-ll_.wi_,; ........ $<.-w CI"',an.' in_ 
Shaf'_fr~I....(.oe.'t I.) 

16. S",n tr..-....,tor"",,1t pilOllnto the houllinl c,,,,n. AM 
then. usill,ll " lI<:r&wd.i,.." thmu«h , .... hole In tho 
""w'. lUrn tho adjuatlnl ",,~w coun~rcJock ... i8c 1<1 
vuU Iho pilot inln lhe t'OV\", 

17. I ... ltt.ll. new ~Pt on lite houoin, .".,..,.. 
18. RMRIe th~ "I""tin ...... 11 unlil u., ball nut ueth 

,,'" in p<»ition 10 "'*" with u., Of'rtrn" 1""'. tlltin, 
the hnwrinl ... thaI the ball nul ",ill tip tuwatd tht! 
'-'oinl ..... ..,. o~inK 

19. Pum the housing Cu'~' .nd 0I'C<01" ",,"II ._mbliM 
inlO pia"" .nd in.",11 the ~ 101' houo.inl "''''', bolta. 
n-.. 'hirrl hoI! 8/tould be installed alter lub.ice.nt 
I~ flUt inlo the «'.0., houol~,. Do no' li, hlen the 00 .... 
holts un,il it i •• <I1.ln that the .. is !lOme t •• h be­
" ..... 0 ball out and _.~. , ••• t .... h. '1'<>"1"" the 
~ balu 10 12·:.'1) IbI. II. 

20. Altrr "'-ely u..tallln, "'" _ ohaf, adJ ... linI 
.,....,.. Iocknu', todj ... 1 the __ """It n-'t (t.ck. 
Iaah) ... ""'lined in ··S"",,;'" Worm and &cIt>t 0... 
Adj ... l. .. ",n"''' in thirt lMICtinrl 01' "'" ""'n .... 1. 

21. ltemo"" the .teorin, ",!tool nUl. 
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10 .... lIot;0 " 

1. Posilion!hl! ol!'+. lntr len. and ohalt ...-mhly thTOUtrh 
,It<- engi"" wm)t:J'tmenl. ,...,tinll" the (t'il' __ ",hly 
on the und~.1".ody .101< J'"~il 

2. Slide the ._.in, colwnn tube _mbly n"M tr..­
.""'ring ohiolt. ,uirlln~ tbe shillinl .0."", th"",.h 
,he robbft _t .0.1 "'" ~ l>ornel. 

3. l'OOlion the It.."",. ",lumn R"""",bly and ,.,tainin, 
clomp ~nd ITllUlator • • ntI ~Iy u..tllJ lho> ",,,"In· 
in. bol", and nu"'. 

t P<>o.ition lhe uppe' """rin, oJeeo. ... 'mol .prinl .• M 
I"'"i,,,,,, the .IN'ring ,",''-I. InsWI \he TeljO,ininC 
nul and locqU<> it 10 ~ n .... /L StU., tM "",,"In. 
inll" nut. 1""",11 the IlIrn indiea\o, t'''~T. 

~. I ... tall the oprin., nnd Mm ring (or button). thon 
ali,lll the .u.... lnC "",,,,",,110 the ""flier point. 

6. Inotall lhe UHrin, I"'" "''''inin, 1>01 13 al It.. WIlier· 
body. Torq"'" \It(> hnh" In 2 ..... 1.~ I .... It . 

7 P"';,ion ,"" ....::Ior ohIo/t ann on the _inl wI!. 
alieni ... II", ,,_I ....... lu-, and torqU<' lho! retalnlolJ 
nut 10 &;"\\0 Ibl. fl. 1""",11 idle, Arm and dfjtr link. 
Tun:tu<o the """'ntina nlll. 10 2'i-3!> Ibl. It inWlU 
cootie' pin. 

S. Lower!he .... r from thr .. ~I~Iy ''''nd .. Conno.ct ltv­
hom , tum ind,ClIU>r wi,.., .. "od ( <on ",nt with a 
Comel Dri •• I ..... mi .. inn I lhe ""u t.81 . ",iloh wi,."., 

O. Cru",.cI u... tTAne.mieaioto ihill rod (.). P oeilto.l Iho 
&"",ring column W\'~, plat"" and polo~1 on tho dDah 
PAnel and inMaU the ","'ining "'-""""I. 

10. 1'<>&ition the <boll 1*,,,,1 i ... uIKtlon i .. '" Al'(we lilt' 
~_rinl cnI .. mn. ro.ltioon tht! ftooo- mal a nd pull the 
rubber ..,..1 doo>'r'l W the floor pan. 

n . T iP-ten the inilrument pa",,1 cL:omp bol .. to 1015 
It.. It 

1'1. If """""''1. ('0<"",1 tho ftdju",,,,,,,,t 01 the oIlllt 
~ ... (.) ~nd lIw """Iml _it<+.. R.,le, In "Sooctlon 
7 - T .... ".mi .... ion." 

nUltlNG COlUMN UPPflt IEAIIING ItlPlAClMlNT 

I. Oi~ the hom "'If~ "nd the tum indiDo"" wi"", 
below the .... 1"' ....... 1 !»'WI, ...:I dioJc oil" "'" plutic 
iMulator. Rcnw:we the hom l"inJr; (or botton) Dnd 
"","ina', &'I~. 10 ftrure 38 .:1. 

2. AI .... """",,;"'the "'talnln. nut, ~!hI> ........ in' 
.. hoel .. ith Tuul 3AOO·AA. lWfer 10 ti~,.., 38~, Un· 
.,..... the tum indiQoto. I~,..., • . 

3. fkmove the lu," 1OOi",,'''' _itch o<tev. ... and pull 
!hi> ""'itch to one oIdc. 

4. RI'f~. 10 1'1""" 3B.7, Remove the &te.. inr ODlumn 
tube /\ante ... 1&i.- nUIA aJ"-ing the bolt. to drop 
InIO the.-. ohllt IeYtor oocl<rt UOP.mbly. 

Ii. ~ the tum indiatltM'.witch. the .tomnr column 
Iub. 1Ia'W'. the 1Ieeve. and the t ...... inrtiealor wirinl 
--=biy from the _riol roIumn rut... 

6. Remove the .teetirIJ ODiwnn II.tbo. &"II"J II'OOn tho 
tum. indiatlor twitch .nd wi.ing _mIlIy. 

7. ~ tilt< _,in. M lumn upper _rin, from the 

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

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

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

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

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

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

STEERING LINKAGE 

Description 

The manual steering linkage consists of the sector shaft 
arm (Pitman arm), the steering arm to idler arm rod, the 
steering idler arm, and the spindle connecting rods (tie 
rods). Refer to figures 3B-IS, 3B-19, and 3B-20. 

Spindle Connecting Rod End Replacement 

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

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

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

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

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

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

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

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

Spindle Sleeve Replacement 

A spindle sleeve should be replaced if it becomes worn 
or damaged. Do not attempt to straighten the sleeve if 
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it is bent, or chase the threaded portion if damaged. 
Refer to figures 3B-19 and 3B-20. 

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

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

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

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

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

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

Steering Arm to Idler Arm Rod Replacement 

The rod connecting the steering sector shaft arm and 
the idler arm is non-adjustable and has non-adjustable 
ball studs. The rod should be replaced when damaged or 
when ball studs are worn. Refer to figures 3B-19 and 
3B-20. 

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

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

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

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

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

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

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

2. After removing the idler arm retaining nut and spe­
cial washer, remove the idler arm and bushing. 
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3. Place the new idler arm and bU!!Wl1J a_mbly inlo 
position 

4, With the idler ann pointed .trni,ht lo""ard, ins",n 
Ih., ~vecial wa:oher and torque the retAining nut to 
25.J;5 lbo.. It Inslall a w iler pin in Ihe nul. 

,~. Con....ct the spind le rod. and the otee,inll ann to idl~r 
an" rud, th.,n lorqu., the mounting nut. 2.';~'J.'; Ibs It. 
Inslall cotter pi .... in the nuto. 

6. Check and, il n""""'lty .• djWlt toe-in, Ref.". to 
"Front Wheel Alignment"' in "Section 3A _ Front 
Suspension," 

.. 
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TROUBL( DIAGNOSIS 

Trouhl ... which """,IT in t~ .. lront "''"IM'""ion 'l"'tI'm, 

"_,in ll .y.t<om, and in wh<oel. and li~ 1uI"~ quite . imilar 
'~'nptoms. Pinpointing their cau"" and remedy "",y thus 
invol,'~ """,lui "L,mination 01 u,., ... y.uom ... ", .. II ao a 
oomplet~. check 01 wheel and tire conditions. 

To aid !he mechanic in this reJpe<l, a general trouble 
.hooting Ruirie lollow •. In u...... """"" whcre thn typ<> 01 
troubl •. i.o ~Iiar to One olth., 'Y' .. ,mo or to wr-l. and 
ti,~ awli""bk trouble shooting inlonnlltion i. "",,,,,"tood 
in ,uPl'lemenlary truubl~ .hootinl! llUide. 1"",1ed in the 
section to whioh they apply. 

TROUIU SHOOTING GUIDI 

Jerky Steering 

I. Inoonecl lront wheel alignment. 

2, Incom>et front wheel bearing adj""tment. 

3. Wr-l oul of babnce. 
4. r.c...c, linIm", eonnections 

5. lnoorm<t . toorinR R~-"r adjw<tment. 

6. Binding fronl .""pension ball juints. 

loo.e Steering 

1. Incocret:\ front wheel bearin~ adj",,[menl. 

2. Improper steerinl lear adjustment. 

3. Wom or damaged upper nnd lower btoll joints. 

4. r.o.- .te.ering linbKe connectioIlJl. 

5 l<><>oc otc<orinl! i'-"'r mountinp. 

Han! Ste.ring 

I. Incorrect tire p"",",-,re. 

2. TncoTT""t fronl wheel alignment. 
S. Ti", ow, nut uniform. 

4 I=ecl . kerin, '''''' adjustment. 
5. Binding or damaged lront ompension billl joints. 

6. Lack of lubrication 

7. DIuno.gM ou.e.rinlr lear", linkage 
8. Steerinllinlut.le bindin.l. 

Hard rurninl! When StatIonory 

1. Incorrec, tire preosure. 

2. TIt.; oize nut unlionn. 

3. lnoorrect .teM:inR HOS' adiw<tment 

4. Bindin, or da""'iloo fronl 8uspe""ion ball juints. 

5. Lack of lubrication. 
S. lJamated __ ring ..".r or linitap . 
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Rattles or Chuckle Noise 

1. Loose steering linkage connections. 

2. Loose steering gear mountings. 

3. Improper steering gear adjustments. 

4. Lack of lubrication. 

5. Loose front wheel bearings. 

Shimmy or Wheel Vibration 

1. Incorrect tire pressure. 

2. Incorrect front wheel alignment. 

3. Incorrect front wheel bearing adjustment. 

4. Tire size not uniform. 

5. Wheel out of balance or excessive run-out. 

6. Loose steering linkage connections. 

7. Loose steering gear mountings. 

S. Incorrect steering gear adjustment. 

9. Worn idler arm bushing. 

10. Ball joints worn or damaged. 

Pull to One Side 

1. Incorrect tire pressure. 

2. Incorrect front wheel alignment. 

3. Tire size not uniform. 

4. Steering linkage interference or binding. 

5. Brake system malfunction (dragging brake). 

6. Incorrect steering gear adjustment. 

7. Incorrect front wheel bearing adjustment. 

S. Bent spindle arm. 

9. Sagging or broken spring. 

Side to Side Wander 

1. Incorrect tire pressure. 

2. Incorrect front wheel alignment. 

3. Tire size not uniform. 

4. Loose steering linkage connections. 

5. Loose steering gear mountings. 

6. Incorrect steering gear adjustment. 

7. Bent spindle arm. 

S. Sagging or broken spring. 
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Poor Returnability 

1. Incorrect tire pressure. 

2. Tight tie rod ends or steering connections. 

3. Incorrect front wheel alignment. 

4. Steering gear adjustment is tight. 

5. Insufficient steering gear and chassis lubrication. 

6. Steering shaft binding due to misalignment. 

Body Sway or Roll 

1. Incorrect tire pressure. 

2. Incorrect front wheel bearing adjustment. 

3. Loose steering gear mountings. 

4. Incorrect steering gear adjustment. 

5. Sagging or broken spring. 

6. Defective or weak shock absorbers. 

SPECIFICATIONS 

Steering Gear - Type Recircula ting 
Ball 

Gear Ratio 20:1 

Over-all Ratio 27:1 

Steering Wheel Turns (Approx. 
Stop to Stop) 4.6 

Sector Adjusting Screw Head to 
End of Sector Shaft Maximum 
Clearance 0.002 inch 

Sector Shaft End Play-Steering 
Linkage Disconnected Non -Perceptible 

Torque Pull 
Wrench Scale 

Worm Bearing Pre-Load 
(Pull to keep steering 
wheel moving) 3-6 lbs. in. %-% lbs. 

Total Pre-Load-
Mesh Load plus Worm 
Bearing Pre-Load (Pull 
to rotate worm past 
center high spot) S-13 lbs. S-13 lbs. in. 

Backlash permissible at 30' on 
either side of straight-ahead Non-Perceptible 
steering position 

Ball Socket Plug Adjustment Tighten fully; 
back off 11jz 

turns 

4S 
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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 25-35 

Spindle Connecting Rod and End Assembly 
to Idler and Sector Arms Slotted Nut 25-35 

Spindle Connecting Rod and End Assembly 
to Spindle Arm Slotted Nut 25-35 

Spindle Connecting Rod Clamp to 
Adjusting Sleeve Lock Nut 10-15 

Idler Arm Mounting Bracket to Underbody 
Assembly Lock Nut 20-25 

Idler Arm Assembly to Idler Arm 
Mounting Bracket Bolt 45-60 

Steering Wheel to Steering Gear Assembly Nut 25-35 
Cover Assembly to Steering Gear Housing 

Assembly Bolt 12-20 

Sector Arm to Sector Shaft Assembly Nut 85-110 

Steering Gear to Underbody Assemblies Bolt 25-35 
Steering Column Bracket to Instrument 

Panel Nut 10-15 
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SPECIAL TOOLS 

TOOL NO. DESCRIPTION 

3290-B Remover - Ball Stud Connections 

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

3576-AA Remover and Replacer - Sector Shaft 
Bushings 

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

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

3600-AA Remover - Steering Wheel 
or 3826 

3600-F Pull Scale - Steering Wheel 



SECTION 4 - REAR SUSPENSION, 
DRIVE LINE, AND AXLE 

REAR SPRINGS 

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

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

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

Removal 

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

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

Fig. 4-1-Rear Suspension Assembly-(60C-80 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 nuts, the "U" bolts, and the 
spring plate. 

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

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

Inspection and Repair 

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

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

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

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

Installation 

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

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

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

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

5. Install the spring plate, "U" bolt and locknuts which 
are also of the "Stover-type." Do not substitute any 
other type of nut in place of that specified. Be sure 
that all l1arts are properly seated on the spring and 
rear axle. 

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

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

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

9. Remove the safety stands and lower the car. 

REAR SHOCK ABSORBERS 

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

Access to upper shock absorber mountings is obtained 
by removing access covers located in the luggage compart­
ment floor panel of models 54A or 62A, or the rear floor 
pan of models 59A and 71A. See figures 4-2 and 4-3. 
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'~ • •• 2_ 1 _. _ .. _ .... "'''''' C . .... 
111 ..... 1. ~4 ... end 62A---('-OC-I01 ) 

JIIemov.1 

I. Rpler to ft,ur~ ( ·2 or 4·3 and ""","'. tho! ""ock 
"l.oourloer ~c ....... rnv~'. Remove. the UPI"IT I'llO\Intln~ 
nut .... Ibo. and bwhlnll. 

2. R..iM the vehicle and pia"" "'PPOT! ,lando unde. lhe 
..... ute. DiIo>n....a. !he .bock abooober from the 
.prin~ P!al@. 

l. Comprc:a the ohock .boo<ber and ..,.,.,.,... it 'TOm the 
ao •. I~ the """"-inine buWUnI. and wan ... 

.. 

, '~n, ;,o~"w~'" .. 
,4,0 \ ~ 

/ 

CO ""ANION 
'LM'Gf AS5!"'aLV 

" U" 

f l • • ~_ .... , """'~ "'_ ....... Co ... , 
........ ol. SU _ 7 , ... -/iIOe-.OJ) 

from the ohooclr. .u-t.-t _<Is. IItopIaoo da_red 
~~ 

In.t .. II .. II .... 

1. lrurtall"...w- and bushln. on the _pecti, ... ohock 
aboorbc. ot...:l .. 

2. C.<>n~ the up~r otud to tho! brackd and in,tall tho 
bu.run, . ......... r. and nut on the 'Iud. Torquf'. u... 
nut \0 15-25 »oW>d,o.I<><>I. Inotall .he a= .. ".."<' •. 

3. r",u.ll t he lowe •• Iud in the <vrin. plA~. Wn insmll 
tho! buahing, w~.<hpr . ~nd nut on the . ,ud. 1M . ure Ih~ 
. prln, c lip plate is f.- ", burr. _, .he . ..... k .b>o,IHt, 
.Iud Ixo...,. 'l'i,hten the nul L!i-2,j l"",ndo·lo<>l. 

~ . R. mo..., ,"" oupporl .l3ndt and lowe. tho. vehick> to 
w_ 

DIIVI SHAn AND UNIVERSAl. JOINTS 
".., ,,,,",,,,,j"';"" drl"" i l Ir'o......uUed III tho. ...... uk 

SN A'IING 

IfARI NG $"'A' RIN G 

O---SEAL 'ACKI NG 

_ /" ·~5!AL 
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'b ....... h IIw driv~ ohaf!. '"'" dn"", Ii .... 10 mmror-l 01 a 
Ilnti,hl. ,,,bubo •• belo.nood drive ..... rt. lhe .It"dtin. 
Ibn"", ~nd I"" univ~"",l Jolnt.l. n.. mo. ... nl"' .... 1 Join, 
is bnl"", 10 lhe """'11"""'" """'~ 01 100 dn"" pinion """II.. 
TIle lronl ""i_I Joint and the IransrtliooNuo, .... 1""1 
_ 11 = oplin<!<i. This alk' .... " ~MII'h d. i"., Ii".. _, .. ~...."t 
.., mm_1e /." MY ..... tion .... tho 1M, ule • ..""bly 
durin, .... : .. Io!,.,w, ............. le'Mian. " typiaol dn, ... oI.lt 
_mbly is ........ " in ft,,,,,, ... 
,..-ioeli. M .. j .. ' . ........ 

n... "";",,",,1 Joln~ ...... of W I'IC«Ikt *rin. Iyp.. 
'nv:y ~rt' p",lubti .. ted "nd u"" I'If(IJ'In'no _10 I .. mini. 
mi.., periodic .. rvicill,l. lAIb<iao", the ~nnp with """"'I 
t-rin, I""'''' "'~I")' 16.000 mileo or ofIMlel".' condilion. ........ 
It.m ..... 1 

All rlnv~ """III an b<abnood TI>c"'::lon. il Ih .. ca ... II> 
be undercoa!..d. OO\I~. lhe dri ........... It 10 J''''''enl unde,' 
<'04linr """eriAl ,OIIin, on Ih"IOI .. lt or "U" join",. 

To in.1>"CI (II' '~1l1.~ "U" joint.l. f .. 11ow thi~ p...x.xlu,e. 
1. R~r~, lu ('W""' •.•. o;"""on ... ' lhe ...... "U" j.uinl 

l.om tho ddv. pinion ft/In,~. Pull U ... dri,~ >MII 
(oward It..., ma. nl ,he aI. until lhe I"'ht "U" joint 
y .. kr elMI"f Ih. \.~ ...... ; .. ion ~x"'n.lnn hoo.in~ .nd 
OtI'[lU' shall. 1""",11'00 ~x'cl\$lo" 1"",&iJ, ~ _ I dr"e" 
'1"001 76$7·1:. in 'N> _I 10 J"ev." t t.dnilmiMion 
tub.i .. "" kab~e, M ... k the n .. dl. "'arln. <Up'. 
. pid ... ", .. in l j .... ' n.b. and uni,·.",.t jui n! y..l< .. 
.... he part, "' .,. he I.(e. Idenll/kod and r~pl •• O'd In 
.het. o.i,tinat posit i"" 11 (I><i. <~ .. d"i .... p ..... , ..... Ii.· 
I""",. y. 

2. Ro.""",~ II> ...... 1.1 .inp whid> I"I'lIIin u-.., bmrin.l!. 
in u-.., yoke and dnvo shalt. 

3. s"lect. oodtot oliJlllly .....,.11 ... tn 1\.1 out41~ dill""", 
..,.. thon.he " U" joinl b..t.rin~ Sel«:t....,u.,." iUCket 
oIichtly la ..... in ill inside d~ than the bcarinr 
uut:oide d ;..nw!W. 

4. I'l.o .... tJ.,.. "U" joint in • v .... or una..- " I' ...... Sre 
IiJur'II Hi. 

S. PIaoo the _~~ 0 1 0PI>0ti\e . 'inf' 10 .hal the 
I1lII1n~, oucl<et w..- • bHnn~ dn.,..". and the 
!ar,.., _kd bea:c,,," • bNrin • ...,..,rn. .. ....... the 
v;' ja" ... "OfNI ""'~~, 

6. CIoeo the ville ja .... unlil both bratinp" ... I""' .... tho 
yt:IkI!. RI:""""" tho """nn •• f""'" the 1IPl ...... , 

7. Tu m Ihfo op'Boor '/. IIItn .nd U .. \he ........ ~""' 
to pre .. tlw b....rin~ uul uf the """f •. 

Cloa .. i ,... ... " In,,,,,ct l ... 

Cl ... n ~II ""till with &ul""bl~ eiMnin, otoIv~nt. Eumioc 
tIvo ."ide< juur""llI. II the ;o.um:d OUr/R"",,, .nnw IWi<Ifmce 
01 .. en. or have b<l<:n opel'lliin. with lack .... lubriao.t;un; 
e. ill'" ~I" h(oorin .. Al'e meted. bu.ned or ohow lack 
of lubrlCOltion : . eplaOl;> ~II !>'Ir ... In CtI.k uf w,,,,,,,e to u... 
drive ...... /t. ~t>IA<'e the ~Ii.e d.ive ob.olt ._mbty. wltidt 

wi tt indude both uni"" .... t joint.o. to be l Ure 01 . balanOl!d 
.....,mbly. 

In. tallation 

I. C~k lhe new """rinlll lor ~u.o", J _ 
2.. With tho """I .... """J<..t (Ir@oIIII"'" "",,,nOf PArt ,...y 

into pJaa, in the dn, ... shalt. 
3. l 'ooition the """" . pider in lb. '_br , ... ",It..:! 

~rinJt. 

4. Pret!o U .. -.mel brari .... inll> pJaot i .. the dr,,,., .... It. 
I-UM tho Ii .... bnlnnr &11 tlw wa.l' in. iNUn the 
-.."" ~irtJI ..... 1' n .. p. 

:>. p,."". one new t-rinr """ .... ay in.., the Y"ke. 
6. Install the you. on the opido,. and 1.1 ..... "'" ....".....j 

yt:Ie _nnl inco pbo.. Pro:.. I"" ftl"ft boto.in, .U 
thelOlIY in .. I".",U u... ~p . in .... .s..!ke ,'" ... alve, . 
..t jo;n l. "'itb a Ii"', .... lId '0 "" .u.~ ,11.( all INk 
,in •• are in plao. and 'i;~' ",ain" doc: )'..1< ..... f • ..,.. 

7. U"" II>< ... me ptt""'<l"", !" """""" AnI"I ~plac. tile 
_r ··U" join. ,pidc. ~nd il<:nr;nu, 

!!. Chock Ik join .. lor r..-IDm " I mav~ .......... I. If • bInd 
;" p""""'\ lap .he ron of .1>< dri,·c ",,,, It ..rn..ply '" 
,~lj~.e ill<' bind J)~ oM , .. ". tt ,~ drh" ohoh ""t, ... 
,he ""i"erool j~i n ....... I ..... 01 btn d. 

9. If tk mbber bo,lJuw: ... yl>" ..... t in.",lted on the ~nd 
of lbe I.a""mis";on "~tc".ion I""'oin. ill dIImnlHl 
in any "",nne' ins\a11 a n.",· .. a!. 

10, On ~ """, ..... I·shift l.anll"I .. J"" . lul.>ri .... (~ Ih~ yultn 
.pline .... itb conv~n li""" 11"'"0"''-101'1 tub.iennl.. RelOT 
to "Section H-u.brru.(jon". On an oU"",,"lk In .. ,._ 
mi,..;on. IWxi<».1e.k yulte ",tint: ",i,t. ilI>;K:",,1 . pline 
Jub.i<>lnl.. Refe. to "Strli<m l ' _ IA'bdaotion" Thla 
.pt;"" to """led "" 'ha t tI", I"'~ ft .. irl !10M 
no( .~ ...... ~ .way the .pline lubricant. l ,,8\aU the yo"" 
on the tnnsmisUnn outpul ...... /L 

.. 
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n. Install the "U" boI'" and nulO which attach !he "U" 
joint 10 the drl~ piniooo~. Tilhten the "11" hoi", 
e"Vfl\Iy 10 pt'eVent D bin<lint: condition in the "UH 

joint beorill,lo.. 

u .... AXli 
1bc .... ule .-mbIy is an in~l.1ypoe boue'n, 

Itypoid desi,n woo. the """,t.erliDe 01 Ihe pinion Of)\ U 
inchoI bl\l .... 1M """..,.Iine of the 6.75 ind:> dian",t« ,inf _ '0 See lI,u,," 4-li. 

TIM. full no.lin8".uIe """tis IU'e F'C18ined in the hou.oinl 
by bo.lllHo.a.in •• and A bearin, retarn.r at the ule howIlnr 
001<1' ~ndJ. 

The dlll:e.enlial __ mbly i. mounted un 'IoU <>V~ 
t.apered rollo!. """"in ... 'The b<o.a.;nra arc .... wood In the 
bouoln, by ,..,movable <:II.!». DilIe",n!;"1 beorin, p. el""d 
8nd rlrive ..... MoH .. h is adjwll<d by nut. J..oco.\oo.I ~hind 
_m dill .. "",tJ.l t-rinl cup. 

The dri.-e pinion .... mbIy io """'lit..<! "" two ''''P',,"''' 
tai>I'f'HI I'nIw t-rin •• i'inion t..arina: Pft_ It ad,i\Isl<!d 
by • ooilloptible __ be_ the II'1lIDI booori", ...... and 
....... 1cIer (WI the J)inion "'It. Pinion and drive _. 
I<>oth """'!>let is OIdjuoi<d by oIIi .... be_ the ...,.,. ...... 
m. ...... and pinion _ •• 

A CI(Wl! ' Oft the I'Mr 01 the di1Iet'ft>tiaJ hou.oin. PlUYidet 
_ for lnip;!ction and the l'1'-'"""al . nd 1""."ILation o f 
the dille...,tia] a.embly a nd drive pinion. 

A nMUluol. Atom""" with the I"'" mtio pI ... Ihe num· 
ber of t.eelh 00 the rinr r-r.nd pinion . ilI!IeCI.U'«! to the 

dilI...,..tial housin, by _ of lhe C<M!" hollA 
A luhri<anl drain plul .. nol """,ided, th.en>f~, a 

IIYphon mWlI be i........t.od Ihrourh \he 1Ioouai ... ~11n plur 
~.". lubricant i& dnined, 

' .... Iodl. M .. in'. no_ 
n.. lubrianl .... 'eI ....... Id be ~ every 2,«11 miles. 

n.. Jubric».nl ohould bot ..wble " the lower .,q" 0/ u.., 
tiller "lUI hol~, II ia un~ry \0 periodicolly drttin the 
.we lubri<2nl. 'I'he f~ lill ohould ""main In u.., hous­
in, lor \he life 01 U", .'dUde, U""'PI ....... n ,elWn . re 
rn.oNo. Newlubricanl mWlI be )",,,11ed ~Ite' ul~ "",,.haul 

To "",intain maximum '*II' ""ope.won perl.,.." ... """ 01 
tho! vcl>id~. the followin ... rvi<loo, """Pi item S, ohould 
be pori .. ......:! evwy 24 ,000 mil"'" 

1, eMk r=r axw. "11M hol l iof<I"'" 
2. Chock !!hock ~r ..-.nlinp and buAhi"p-
3. Clvocl. ,,"IT oprin. bushinp. 
4. Repla"., sprinJlnf 1i_ ( INerill ). 
S. Lubric:a", drn.., ohaIt lIip yob (au_Iic tr.u>smia­

oion _10). ThiIt opo .. tlon ohould be .-10.""", 
. ' 16.000-..w., interva ... 

Drl". Pinion Oil Seal •• plac ........ 
n.. ....... aDo lubriaont mUM be d .. i.-l '" fel'laoo u... 

pinlon oil -t 
1. Drain the r....- axJt, lubrioa!\t with. ';phon. 
2. n;~ the drhe """It IMI'I"I lhe dr;"" pinion 

dan.e. 
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3. Mark the pm 16n ,lLoft n ut , t ile ~n d 01 t l>< p'nion "".1(, a nd pi ni on n a nle . plineo for r.,.li,Dm ont pu r · -f . Hold the Jlange with 1001 4851 -K "hm.-Jl in fiiU~ 4-1. 
Remove the pinion llhaft nul and the flat wash~r. 

5. Remove tlV' pini"" /lange with tool ( S51 ·A and 
4221_A L ... shown in fiiu"" 4-8. 

6 Remove the pinion oil """I. 
7. Clean the "i] seal _I. The ocal lubricant-return PII&­

""lie rn n.t bi. elM' 

8. Cail tho outer edge of the".,.. _I with nH· ..... iotant 
.... le r. and install the ...,1, asine 1001 4676-C llhown 
in fill= ( ·9. 

100l ' 676 .G 

9 . Ali ... the pinion /lanK<! spline mark with tho pinion 
oIInll spline mark. and m.lall the flanKe. 

10. 1 ... .,,11 the Rat washer ftnd the pinion "h .. fl n ut . 
. Iowly tillhlen the nul until tho mA rks a re aliKnM.. 
Alilnmon l of Iho i .. d o" mo th on the pinion lIa",e, 
pinion ... .,1 and pinion ohatt nul durin J -.mbly 
mu. 1 be odherfli Ie lor moinleno" .., of II>< ori, inol 
bearinr pr.l .... d lim il>. 

11. Connect the drive shaft to the 1Ian.~. 
12. Fill th~ H:.I~ \0 .pecified 1",'. 1 with new lubricant. 

R.,j .. , to Section 14 _ Lubrication. 

Reo, ""I. Shaft, Wh •• 1 a . orlng o"d 
Oil Seal Remo v,d 

1. R"""",n the ... '-1 and Ii,.., from the bnlk. drum. 
2. Back-cll the ,ea, b",Ju, oboe .. djust"""' .... Remove 

the nut. u....t IIOCUrn the brak~ drum to lhe llIle 
flange and Il>en remove the drum lrom lhe 1IanC~. 

3. WOlkinJ Ihrou, b In. hole provided in the axl. oMit 
~, ""no,,,, the n u t. thai IIOCUro the w'-l bear-­
inK ",t;o iM' . Remove tile axle oIntll aseembly from 
the a.ile howoin, with T oo!. 8 ·1I'iO and ~23.~·D. &e 
filDre ~-lO. U.., < • ..., ' 0 pronnl do .... ,. Ie tho ule 
duoll ,.,.t. Tho b rake < .. ri • • plolo m u. t no< be di.­
lodted. I n.tall 0 ... Bul Ie hold IIIe plol. in pi..,., oftlOT" 
lho axlo ohafl i . romo~.d. 

Roa, Axle Shaft, Wheel leorl"9 a "d 
Oit Seol In ope dia" 

1. CI>eck the bearin g for .moolh, 1<eO rotation. Chcd< 
for indi ... tions 01 ooallo.oh.e. 

2. C bedr. the ",,1. oIInlt spline. 10l 00"..., W....- 0< dam· 
aRe . .. 
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'~. "" 0-1 ....... ,. -.. ........ ~I....(~.071 

3. Inspect tho .....chint'd ....u,.,., 01 the u Je thalt .nd 
nle hou,;11,11 I ... ""'''' AJ>OtI! Of otMr inqulariliN 
.. bid> _Id aIloct tho _1inJI action of tNt fill _l. 
Catclully remoo.-e any burn or """" opoII.. 

• . IWpIaoe "ny poorr. """" or ~ bc,.oncI ,..,..i •. 
5. 11 Lbo """ ... · ...... 1 booari"ll is to be ~. Iooem the 

inn<:r t(!tau"". n.e reWner , ... m '-ume k..- on tho 
ohIolt !I II I. nlc~~ dHoply in Ie"",a] pIA.,... ..,Ith .. 
chloe!. U"" care not to dlt""'Je the """It.. 

6. FWmove the beatin, from the axle oho rt with Tool 
12'15·C ahown in Ii",,,, . -11. 

100\ ) ' ''.' 

7. If the uloo .... h nil _1 ill to be ~oed, """""e 
the _1 wllh T ool 1175-AE as ahown in II",,,, 4-12. 

.... r A",. Shoft, Wh_1 ...... inl and 
011 ke" 'n"ollotlon 

1. (".<III, the "",-ide !<III" 01 tho ""'" _I with oil tftilt· 
Mn, _Un, """,pound. 1"" ... 11 .. new _I In the ute 
houIlnl with Tool lln·B. Malt~ ""'taln ."" ... 1 L. 

" 

.... i_ tho """odder, orith ."" 

. . .. anI .... dilleftlO.ia' 
II lips 

2. I ... ~II the outer ule bearln~ rela-Iner on tho ule 
oIutft. U. inK Too] 1 22.~·B. I''''!'' 4 new""", wt-l 
burinl onto the axle oh..ft. n.. "" .. In •• houl d .... , 
ft ..... , q:alns •• 11< . hG .. ld.r o n tho .hal., Set. II",,,, 
. _14. 

3. }'r.,.. the beoorinl inner retainer onto the oho.h with 
Tool 122.'>-B until \he ""tcoine, ..... 10 flnnly aplnot 
u.., hoarinl. DG no! .1I~ ... pt \0 p . .... ~ bearinC and 
inn •• retainer on aI 1M ...... II .... . 

~. Place a ~ psket 00 !.he l>nlke can-Io!r pia"'. thrn 
dido! 1.110. nIo oiJaft ",to !.he hoIae\",. U ... ~&r. ,. p~ 
~m' d .... q;. ,. I.bo •• d. """' loll .... L Sta"!.he ule 
. plinm in to the akI.. rear and pull! !.he ilhafl inward 
until the bear .... bottomll In the houti .... 

5. I nII",1l the t-,,,,, .eta;"'" and nlount.... nub. 
Torque the nut. to 3(l-3.~ till. ft . \nlltall !he brake 
d~ 
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6. Install the ,,"hNol Anrl ti .... a.IO<mbly on the drum und 
torque the nula Iv f>,';.85 lbo. ft. Adjust It... b .......... 

7. Chc<:k rea, ule lubricant J"vel. 

..... MI. H"u5lng _ ..... "" .. 1 

1. Rai ... the car and oupport it on the underbody. Refe. 
to ··Sedion 13 _ Rody"' in IhJ.. mo."ual. 

z. u.......,n the ca.!Tier ...... r rover and <intin tho luhricant 
if """ ulc a ...... mbly J.. 10 ],., ovp","uloo . O~rd 
th<J old lubticant. 

3. Di.500nnect tho drive "hafl at !he dri.e pinion /tan," 
4. Dioconnect the !!hock uboorl>c" al the ""le howoinl. 
5. Remove bolh axle oh.:>lts. 

6. IU!move the hydraulic brake '"'I'" wtu",dion from lhe 
""Ie howinK. Un nol "i>"" Ibe hyduulio broke .)",1.'" 
line. Rcmow the hydraulic brake 1m., lrom i~ ... tain_ 
ing dip on the axle houoini. 

7. IWmove b<>th brake carrier plates from Ibe axle how­
in, and ' ''-'1'''00 th<Jm above the howIinI with 
mechanics wire. T.k •• u., to preven. d .... "'. '" 
Ih. hydraulic brake lin". ond the pukinl b • • ke 
ubi ... "'hiob . r •• till .ttacbed ,. II>< broke .... I.r 
pia l .. . 

8. Support the rear " xle htxWn, on a jack. and tlwn 
T('!TI(W. the , prinK clip nuu.. Renlove the spring clip 
plate.. and "U·· bol~ 

9. Lowe. th<J axle housing and remove it lrom unde. 

thc ""'. 
10. If the old drive pini<>" and dilJ. ",ntial """" A"""m· 

bli"" are to be insta.lled in • nc-w houoing. reler '" 
"DiJJe"",tial Gorn..r A3loembly and Drive Pinion" in 
this ocction of the manual lor removal and installa· 
tion pr""""ur .... 

R.a. Axl. Hou. lng Innollo,ion 

I. Hal"" thc axle houoing into po£iliun OlD that the "U" 
bol t. and spring dip plates am b" iru;",lIed. Torque 
the "P.inl dip nuu. to 13·20 ll:l!!. ft. 

2. Pia"" the brake ""rrie. plateol in 11",;'- norma.l """i· 
tion on the ~xle hou.i .... Use new .o.ke!> 00 each 
,id~ 01 th~ brake eorrl~. plot"". 

3. l ru;tall the ""Ie oh..fto, brake drumll and wheel&. 
4. Attacl\ the hydrnulic brake line "T" fitting to Ibo 

axle hou';n~, and oecu~ the hydraulic b.~ke line in 
i;s retainer on the ""Ie bouain,. 

5. Ihi .. tt ... ftxl. housinl and CQJlIl.CC'I lhe ohock at.. 
~ ... ~ 

6. Connect the drive wit al the driv~ pinion olIal\. 
7. CI ... n the ",net mounlinll suria""" <>1 the i ... pection 

00 ...... And axle housing. Apply ""al .. (P~rma_ 

N<>. 2 ) to buth oidt-o of the pHd. Daub the """f>T 
mountin" bolt threaw. with """Ie. ( Pcrma\ex No.4 ) . 
Install the inspection rov~r and lO£que thc mounting 
bolla Iv 25 lb.. fl. }'ill the axJ.. with the prw>er grtIde 
and amounl 01 lubricant. ReIer to "Section 14 _ 
Lub.i""tion·' in this man .... l. 

DIII •• e ntial Carri • • Auembly and Dri ... 'Inion 
h moyal and Inol"n"'ian 

A rea. a~le should nol be diuuemhl<d unlil a thorough 
dia""",," .. made of the trouble and "ymplomll oOOerv.d 
during the ~"'Iion of the car. 1~I~r to "Rcar Suspension 
- Trouble ShootinJl."" 

Drive pinion bearing cup or drive pinion adjtL'lting ohim 
re"la~menl will reqru.-.. the removal of thc rca. aIle 
""",mbly to in.u~ proper re"lacement of the !>eMinl 
CUI'" by mea ... of an arbor press. 

Mle Shoft, Drl ... e Shufl, .. nd Co ..... Re mo"ol 
1. Rai»e Ibo rn, and ... pport it on the undpri>ody. OIl 

that thc rca' aIle dro"" down ... lar ... the sprinp 
and .hock ~baorbe .. I"'rrnil. Refer 10 ""Section 13 -
Body.' in un. manual. 

2. Loosen the """er lrom the carrier "",tin, rea. I""" 
and dr~in the lubriCMlI. I~move the <:m." • . 

3. Remt>Ve bulh roo.. wheels. 
4. Bad..,11 the reo.. brake shoo adjustment., and tMn 

remove the brake drum&. 
5. Workil\.l throu,h the hole provld..;i in the axle oIutft 

flan~c . .-.:move the nul. that allHd. Ibo w"","l b..o.inJr 
retaioe .. to the axle houoin~. Rcmov~ the axle olIafi 
uoemblieo from lho! .xle howling wilh Tools 1J-160 
and 4235·0. See fiaurc 4_10. U.., •• re 10 p •• • • nt dam· 
q;e 10 lhe 0:.1 • .hoft ... 15. Th. b . ..... urri~. plol. 
m .... n<>t he d;'l~ed. 1 ..... 11 en~ nUl lo hold lb. 
pIal. In pi ..... 1 ... the axle .h.,. i. removed. 

6. Dioronnect the drive 3ha1t 8t the drive pinion /lance. 

In.peeti .... of Dlffer.n,ial and Dri ... "nl .. n 
Au ..... bli •• I.f_ R .......... al 

Tho! diRerent;"1 caoe usernbly and the drive ptruon 
obouId be inBpoded bel"", u...y a ...... """,«1 from the 

" 
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houain,. n- INpeoetiono cut help to find the c:.\IM 01 
the trouble and t.o ~rmi..., "'" ~iono .-ded. 

Wipe the lub.Iaont from tho- intunal worllinc paru, and 
vi>lo..<olly inopect the part> I.,.. W<2' DO" da""'8t!. 

RotAte the rea .. t.o _ It lb..., .. IlIlY rouI/'IOOU which 
... ould indicolO! def.,,,I';",, beatin •• or chipr-! .M1'8. Cheek 
tho ,C>O' trnth ,"" """,,"inl 0I'.u1lH'l of ~1 _t, 

c;""". the dill ..... nt;,,1 "'''''' and the dd>'e pinion 1o. 
~nd plAy. 

& 1 up A diAl inti;",,"", T oo' 4WI-C, and cboock the 
boIcklatllat ..... ""1 polntl around the dri'" I""'. a""klallh 
oboulJ be between O.OOJ and 0.000II indl. s..o llrute 4· 1~. 

II no obvloo.lt defect ia noled, cbtd the _. Iooth 
"""tad . .... int the """ teeth with .wta~ rur ..... k1n' 
cum_nd. -..ell ... pute mado with dry Tt!d \e.tld and 
oil. A miol ..... WI II """ weI .. ill run and ..-t. Too dry 
.. m"'~ e.nnot be pr-.:I out from bo>_ the 1<>Cth. 
W rap .. cinch ........... "'" dri"" pinion 110"", t.o act ..... 
bnlke. ft(Ka1e the dri..., _ bad; and Iotlh ( ....... bUll: 
~ on the drl .... 1M' attadtinl: bolts lot .. Iewr) 
Wltil .. elM. "",II> ....,tact poI""m .. obtained. 

Ile/er to ftrure 4-32. Ceruift Iypeo of e"" tooth con· 
I<Id patleltll '"' the dri"" i ...... indicote ~ adl",,!· 
menl, Nolte .......... by i~ adiuotmenl ean ollen be 
oo~ by !'fOIdj ... ",in, the rea ... TypiOOI ""lie .... and 
the """"'_ry "",,,,,,tiona an! explaiDl!d in the a_mbly 
P""""""''''., under "GeM T ooth Contact PatUm Check," 

.. 

Make a nolo> of the amount nf ohinl COITectiorl w, .... y be 

""'"" C.-.- <ooth runoul atn _"""" be detfoCkd by a n 
.,.....,;., pal"'m "" the teeth. H~'eW1" •• diooJ indiao_. 
Tool ~2D1·C. obould be ...-I '" ..-"" ... u.. """""I of 
the block ia"" of the dri"" roor .... thown In fiauno 4·16, 
Thla runoot ohouId not ell""'" 0.002 Indl. 

I.(I(W'I"J the diJl"cr-enlial bN.rinl OItp bol ... and lO"Iue 
lbem to 5 lho.. ft. Remove the .djuo1inl nul loch. c.....,. 
fully loooen one of tho .djUllUnl nur. 10 cW!lennine if any 
dltrtr""tial t..arin, "",Iood ~m.iNl. If hoa.I .. , p.~load iI 
loot. ,ho ho • • lnp . a n M reuoed II ' ... pedl .... ,"v .. t. Wt 
1""1 • ..., nol pitted o . daJlO ...... 

DIHIUNl lAl. CASt AND DIIIVI PINION 
IIlMOVAL AND DISASSlMILl 

I . Fil"UJ"e ~·17 u. _ted for rd""""", du ..... ru. 
~ly a nd --wly prootdu ..... RoJ_ tho dif· 
ferential '-line odjlll'ina nul loeb. 

2. "la •• ".,., <!id<f"ftltial _ri ... Q>.p and the ..... 10 
~p position the pvto p....,...ly durin. -.ni>ly. s... 
Ii ....... . _18. 

3. ftemc>\. ... the diffef'!!fllu.l bMrlnl cap bolt .. nd bN.ina 
cap&, Hold Ihe dllfuenllal .... assem bly in lhe 
hou"n, afte. the , ......... ...,moo"ed. 

4. Re""",~ 1M difl"~mnlilll <lIIee llId Ixo.inl ""pI. See 
lieu .... 4-19. 

~. II the dill'erenlilol bNrinp .'" 10 be .... moved. ,..,1. 
10 lieu..., 4-20. then "'_ 1M beelinea w"i!h T ook 
' &'II·A and 4221-AL 

8. Romove the bolla thol .,_ Ihe dri .... ,m, 10 the 
dlJI"'~ntial a-. 1'.- the drive reo. lrom the ..... 
or lap il oft with • oofj· raoed ........-. 

7. W ith. drift. drive out the dill_I;"] pinion oI\&tt 
....wn.r. s... Ii."...., 4-21 . 

8. Drive out the dllrerential pinim 01\&/, .... ith • drill 
~ the,...." and thruI, ............. s... 6 ...... . -1 7. 

9. Hold the Wi"" pinion ftan,., a nd reow:we the pinion 
nUl. Ro!move the 1\.01 ",.Ihet. Reier 10 Ii......, ~·7_ 

10, ~.....,.;e the pinion /Ian,." R~f", 10 Ii ....... 4--8. 
ll , Wi!h. oofl-b...:l hamrrM,r. drive the pinion out 0/ 

the lront bNrinl cone.nd f1!"""'" ilih""",h the rHr 

01 the comB culin,. 
12. ~fB 10 .. ~ After Rt"""'.] .nd A...,.,bly·· 

which lalJoon. Pmorm inopection ~ .. tiono DOted 
undc:. ·'s..rinK C" P'.".nd "CoN and !loll .. AMcm­
bit-~ II ~ of drive pinion '''"' bNrinp in­
tlicaleo <lama", 10 the ntml thol ~n cup 
and cone -.obI.,. n"nIM bt replaced. il will .... 
.... ry to remove the ...... houain, ....... ly. Rela-
10 '"Rear Asle Housil\l"" In thlo .....uon of the _n" .l 
and perform the .-y MRfI_]" O!><'<'Itloo.. 

13. I ... t.oll the housi", .-mbly In an arbor ........ 
14. With the """ of TO<>Io 4615-0 and 48U-L P'- the 

""~ oul of the ditl ..... ntilol hoUIin, in the m&nrIH 

oI>own in lirureo 4·22 and . ·23. 
J5. Mob ""rtain thai the pinion cup banlln the <!ide.<. 

entiaJ houo.ln, u. clean and Ir. 01 Mm.,e . 
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16. I'l..:e !he dltre'('nti.al hoouM ... in an arbor p.-. 
P ... u... ""'" .,,"" pinNm '-nnc cup into the bout· 
.... "'hh Tool 4625·HR. Replace the lront <:up ,..;th 
Tool 4t1IS·HF. s... Ii""". 4·22 and ~·23. Plnlon 
be.r ln, Cllp. m~" be IGlidlJ .... ted. Ch ... k Ih. In_ 
,1. IIAdon by . 11<:"'pllnr to ;n .. . 1 • f.0015·lnd. /..,I.r 
J'''(~ bet .. · .. " I .... cUp' ODd the botlom <ol lhei' 
rflpec1h" 1>0 .... 

17. Itemow Ihe plnion """" !;.eonn, """" with Tool 
oI62.5-F. &HI II"' .... 4·24. n.._ the pinion ... lm. 

18. With the Woo of. """"-"". measun: the thlcu­
of the Ih.in> ond nol<: the roadinl. 

In.~ Attw '."",val o nd Dloo ...... 1>17 

1l>orou.hly clean .11 ~rto. ,\ 1 .. ·.,. • ...., "eO< 101...,"1 
when deul", "..,In, .. Oil the bearinp immeel.Jl,~ly 10 
prev..,1 rulftinl, I~ u.. pa .... 10. any _10< del_, 
Clean tho Ifllide 01 the howinl bel"", rebuild.in. ond 
Ifllte.llI", the l""te.. In"Pf'Ct individual s><UU III oulUMd 
bel""" , \ .. 

.~. 

,~ . ....,1_DIII • •••• I. 1 , 1. 1 •• '10.01, ._1 .. , 
• ...... 1_1t0e4111) 

~ paltem taken durintl di_rnbl,. Mould be helpful 
in iudrin. if lean an bot .... ....-I Wom ....... NDnOI be 
rMluilt 10 rorTeCI • noi.y condieion. Gear ooorin, ill the 
...... 11 of uDl!Mive obock loIwii ... IN the...., <If on incor· 
""" JUbricanL ~ 1m'" ... nnot be ... , .... 1. 

E""n.;"" u.. teeth ond th .... t ."lrl~(ft of u.. differential 
,...,... W .... an the hub of • diffc""'llol .idol ~ con 
co,,"," a "ch"dun," roo;'" known .. ·'ct>ucklP." wben the 
ea. i . dri...,n .t 1<tIV ~. WM' nf ",,1lnee, Ih"",t our· 
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''''' "13_"", pw... _.;", c;~, I_av", _ I ... 
Pi~i _ _ rio, c~p ho",,1I.'~~.oc..I 2 I 61 

I~«'O. or Illruo' w""",,ro am co"lribute I<> ~-""" .. i,,~ dTive 
[in(, baekIaoh. 

.lAIllNG cun 

C":hPclt """Tin, C\lpo! lor rinp. OCONe, pili ... , <H' ~rnlti<: 

w@<o. I~""'"''' I" i ni~~ 1M., i", ' ''PO m"" "" ... Udly ,,,'ed. 
C",,",k b,' .Uemptlnl to , ..... , • G,OOU·lnrh I""~r bet .. -""" 
,h • .., <ups a nd 'h o ..... "om. 01 their borfl. 

' 1, . " 21_1 .... "",- .... ,i., C.p 1_ ••• 1 .•• f ..... P'.'_ ..... , •• C.p ' . . ... n.t'-_I~·nl5 ) 

CON! AND IOLUI "' U iMIU U 

When opton.ted in IN> ""I'", ~ri", toU""" muol tum 
wi,houl rOlt.llhn<-oo. F. ... "Uno. tho toll~. ~nd, 10< "'oa'. SteP­
... .... ' on tho roIJoo. endo indiat_ U.., ,-,i"", ~ not 
pn.btdo<l prope,ly ... Ihoo mlk:r$ were oIichUy mi .. li&n<d 

DlfflllN"AI H .... ,NG ADJUST'NG NUTS 

T""'IJO"'U"ly l ... tAll ,ho !><arm. caPt In wir _ 
!'<>I;lion ( P .. vioutly ""u,d hy inlle. awu du .ini reo 
"""'01) .nd k-tl1 tho fll "r 1I", adj ".tin~ nutA in their 
thread>. Tho, la_ 01 tile nuta thA t contac' tho '-';nl 
""'" mU51 he ............. nd oqu.o",. l'olioh theM with • 
w... ab"",i"" on. Ibt .....-faoe. Rep~ tho nuta or """m· 
Ine !he thn..ds in tho ~. if Ihcl. tit iI not proptt. 
Ik ....., Iloac ..... Ka';1lI: •• po • .., . n 1M I ide ih<y ....,.., 
",..,hin04 t" lit. 

OI 'VI " N,ON n ... NOI 

Be ...... thaI 1M ..... 01 tho Ibml. 1Ia"" nol boen dam· 
•• 0<1 in ' .. "' ...... inl tho rlri"" shaft or in tt< ........ in.Jr the 
/Lone« from tho pinion. n.. BIll 01 the IIanc<' lllat """. 
tact. the '-TlnB -.. -' be """"'Ill. Pnlieh INA facz 
if ~. RoY ........ _"","ald bodt"'Ih. noi.H, _nd 
........... ........ 01 ~ fiance ..,illl a """,llAnt Lo. in pinion 
beo.tint: prdaood. 

( ..... 'u C ... nl NG 

Mab ...... lllal \he differential t-rin~ borH ...., 
IIrnOOIh and the Ihteoda • .., not damo.cd. 

DllfUlHTlAL CAlf 

Carefully ~!ne !he co. .. hu'-, .. hid! mRY 1Ia"" ~ 
dIt""" oo whon the beo.rinp ... e'e "",,,,,,..t. ",., t-rl"" 

" 
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s"""mbliel ",ill /~il il il,ey do nol .... 1 /innl)' on the 
hul ... 

Cheek 1M /i. of ..... dil'fe",ntiaJ >.ide K""r hub. in lhe 
ca..,. 

A ... mbly and In. tatiallon 

D~JVf 'INION SHIM SUiCTtON 

Pinion bore dime",,;"n Iolen"'''''''' and the "P"",tinll 
p<H!ilion. of tho llean< ""I";"" the use ul ~n adju<tinj; 
"him between the pinion =r beruinll cone and th. pinion 
g ..... Heier 10 flgl'M . _17. When the shim thicJrn.-.. ill 
de<",u ed,IM pinion ~.r is moved '''''1 from the drive 
g ... ' Whon the shim thic~ "' i"" ..... ....-I. th~ pinion 

i. ~ cl""", to .he drive 11='. Shims "'~ a"ailltb1e 
in thicknesses 01 0.006. 0.1107. O.DOS, 0.012, 0 .014. 0.016, 
0.017 ",Id oms inch. 

The dri"" pinion and d,ive Ilea, a_mbly ill alwaY" 
used a. a TnIOIchOO ... 1. Thn ""I i . d~';gnaU>d by an index 
numb" , . The d,i,'~ pinion and drive g ... ' n"',king • ..., 
ohown in fi~te 4-25. 1'be numbe, " 512" is lhe maid';", 
numoor tho.l apJ>f!a ... on both tht! dri"" pinion and the 
drive g .... . Whe n . new (ear ..,1 io beinl i"".U.d in an 
axle be ~ that " matchini numbe. apl><'an on both 
I .... drive pinion "nd the drivo lI=r. 

1/ a new dri"" pinion Anrl dri". getlr ... 1 i. 10 be 
in. to.lJed, rei", 10 filW" 4-25 and oOOerv~ tho II"'" end 
<>1 the <>ld and ",,'" pini"" lor" plu. (+) or minus ( - ) 
. im 101low..d by " numbe<. 

To ..,k<:, .he C<>l'J'C<Ot shim thickness "-"lulled lor in· 
stlllla,i"" 01 " new pinion goor. perform 'he lollowing 
.teP>': 

1 M""""" tho thiclmeu 01 tht! orillinal ohim pack with 
a micrometer and note the readin,. 

2. Ikler to figure 4 ·26. Note the >him adju.lment num· 
be. on both the old and the new pinion. Clboo"", 
In.. amoun' 01 change.r.own in the tIIb\(, unrl<>r "New 
Pinion Markinl" I1fld in line witb "Old Pinion 
Markin," Note the r-mdini. Add or . ub,,,,,,, the 
..... ding ob"'ine<l from 1M' of the original .rum pack 
and nuw tile """-'It. 

3. 1'0 the re",,1t abov-o, add or ""btr8C\ ,he shim co.­
r""tion iwlicated doring Ihe I"'" toolh contact pal· 

N ow P;n;o" MG,k;"~ 
O ld p;";~" 
".. , k;"9 -. -, -, -, " ., " " .. 
.. +0.008 +0007 "0.006 +0005 ->-000. ->- OOOJ tOO01 +0001 " 

" + 0.007 + OOOb t o 005 +000' to 003 + 0002 t OOOI " - 0.001 

" -'-0,006 -.-O,OO~ to 00. + 0 .00) ->- 0 .002 -'-0.001 " - 0.001 - 0.00, 

.. t o.005 +0.00_ to.001 + 0,002 to,OOI " -0.001 -0.002 - 0001 

" -'- 0.00 ' -.-O.OOJ +0,002 -.-000] 0 -0.001 _0.002 -0003 - 000' 

-, to (0) to.002 to.OOI 0 -0001 - 0002 - O.OOJ - 000' -0.005 

-, + 0002 -.-0001 " - 0.00] - 0 .002 -0 001 _0.00 . -0.005 -O~ 

-, + 0001 " - 0 ,001 - 0002 - 0.001 -0.00' - 0.005 ---0.006 - 0007 

-. " -0.001 -0,002 -0003 - 0 ,00 ' -O,OO~ - 0 .006 -0.007 - 0008 

"g, 4-2I1-D,lvo Pinion AdlvOIlng ~I," Th lckn . .. Chaftg .. (6OC-S221) 

" 
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requir"", lor irulloollati<ln 01 tho new dri'~ piniun. 

OIlVI .'N'ON ASSlMIIT AND 'NnALlATlOH 

1. PIA"" tho ohim and "iniun ,..." hMrinll rune on the 
pininn """II.. p..,. tho bearinJ and .rum ftrmly 
apinal. thr pinion shalt ...,.,Ide< ";tl> Tool 63()&. 
AG..:J as -.. In firure •• 2"1. 

2. PLaoo. n .... · pinion btarln, Iftloo.d -""', "" the 
pinion shafL 

3. I.ubtico.", tho pinion "',1< bt>o.rin. with ax'" lubl-icant. 
4. Lub,icat<! the pinion lront '-""W "' ... and plaeG It 

in the hou.ini. 
5. R<ol~, to ftl'lJl'1' • • 9. Cwt tho oullid~ f'<Ige 01 ~ "..... 

011 _I with In oil '''' ...... nl .... Ie. and inolall it in 
th< au-ric"r ""olin, with T ool .f6IS-G. 

6. truoen tho drive pinion .... 11 llan", inlo the _I and 
hold ;t firruly apiMt the pinion froat b .. ,uinc cone. 
hom 1M rear of the ot-IT~ ~na;. i ....... the plnlen 
.... 11 into tIw 1Ia,..e. 

7. Place the llat -.he. un tho! pinion w ll and atart 
L .... nut. Hold the /10 ..... with Tool 4MI·}( and 
ti,hlen the pinion """It nul . ..... lhe pinion """-It nut 
Is liv._ the pinion ¥/",/I ill pullffl into the Iron' 
bo".t.inl cone and Into the fLon(e. s... firuro 4·28-
..... the pinion """II ill IIIIll.,d into the front bearin. 
......... pinion Ii>aIt rnd play la rod......:l.. \\'hilt. the ... iI 
,till .. nd pia), in the pinion .... 11, the l\anae and 
""'" .. ill be fclt to bottom. -nu. indicald that the 
Marina; """" and 1Ia",. have bottom.d "" the c:oI. 
lapao1>le """",,'. 
p""" IhiI point a much ,"",W torq"" tnUat be ap. 
plied 10 tum the plnlM ..... " nut m.o. the _""" 
",,,,,t he coJJapoed. Front thiI point. aoo, tho! nut 
wuld be .. ,I>",ned ~e'1 .Iowly w the Il"'CiIled 

TOOl .. " .,,-, 
M'NIMUM 10.QUf 

REQU' lfO 10 
O".'N eOUfel 
"N'ON nAIING 

fIUOAO· , . C fltl$ 

minimum torque of 1010 It.. fl.. n... pinion "'It end 
play m ... 1 be """"*0<1 oil"', .., that the pinion ...... 
in, preload doeI not e>roo!<!<l u.. limibl. 
U 1M pin ion .... h nut u ,i,hte,," to tbe -,ohlt .h.t 
pinion b .... illJ[ preloNd ,..;-.1. tbe limit&, tbe pinion 
oJuolt mU51 be "'m ~,·ed oDd. new uTl'p.lble .poce. 
1"",.Ued. Uo not d ..... .., tM p •• load by 1 .... ~nl .. 1 
u.., pin;"n "",II D~t. Th" will "'_ the com_ 
oion between the plDion front beari.nr conf and the 
c:ollapo.ibloo _ •• nd .... l' permit the I..,.,. t-.in, 
cone 10 tum on the pinion shaft. 

8. A. -.. .. there itt pnloAd on the boarlnp. 'u ... 
tbe ,inio ...... 1. i ....... diftdi ...... '-eral tI",.,. to 
.... the ~ ... Inl .011< ... 

9. A d just the "",ad on u-S bMrm,p 10 11).16 Jr.eh 
p<>UDdo torq ..... On ""' hearinp. odju8t the p ... a d 
10 17_27 inch]lOlUl<la. M ........... tbe p",lott.d with the 
Tool. 4209·C and 42Q9.C_12 ohown in filu", 4·29. 

DIJIf ..... 'ial Ca .. "'"-..... 1)' and In.lallatlon 

1. Lubricate a ll the dltI .. ",ntioJ ptlrta willi axle lubri· 
anI, hoi"", they .... Inotallrd in !he __ 

2. Place the mde I"" a nd thrust ...wro ill thtt _. 
3. Pia. ... the t.o pinion .ean and thruon .. --. g . 

octl.)' OJ>POSlte eo"'" other In !he .,.., oprninp ..... 
in ........ with tho! lido f"O .... 

4. Turn the p~ .nd thrwot _ .. until !he I>olel 
in tho pinion ~rI ,Ii ... with the pini<>n oIIafl I>oleo .. 



4.14 RI:AR SUSPENSION, DRIVE LINE, AND AXLE 

ill Ihe caoo. 
5 . Start lhe pinion shall inlo the differential "".., . 

Carefully alilln Ihe """II ,..,taininll" vin hole with the 
pin hole in the en"". nTh.., the shafl into plnoc and 
in,taU the reUl;n;ng pin. Refe. 10 figure 4·21 . 

6. Plae< the dri.e 11""'" on the dille,.,nlllil """" ant.! i ll' 
.tall the bollo. T orquc the bolts to 35-15 Ib, . ft. 

7. Pr_ the rljjf~"'nt~,1 boarin~ """". onto the diff",.· 
entia! ...... ,.,bly wilh Tool 4 m · L as """,,"Il in fi~. 

ure 4·30. 

11. (~'I"f"fully """ilion the bearing ""PO OIl the carrier 
""'ling. Malch th" mark:! "",de " 'h<n the C!ll'" w"'" 
",moved. 

12. In.IJ>1l the '-ring ""I' holt.< an<! lockwaw",. A . 
the boilS ate lighktlt."d. lum lho, adjw;lin i nul with 
Tool 4067·E ohown in 6gure -1 -31. 

f iV. 4-31_ .... ,klo. h on~ .... , jog ~ .. Ioad 
... di u.'m.o'_(<'>OC •• UI ) 

13. If II>.> arlju Sling nu tll do nol lum f_ ly all the CDI' 
bolls are tilrhktlt."d. remo." the bearin. "'I" a n<! 
apin inspect for damaiC<'! threads or incotfediy 
pmitioned cap<- Tightenin g the 0011.0 10 the "i><'Citied 
torque ;" <lon< 10 be "me tha t the CUI'" and a d ju.tin g 
n u ts a rc >caW. Loosen the rnp bolt .. and torque 
tl>.>m 10 only [, lb& It. be fore making adjustmen t.. 

14. r..,.,..,n the righ t ·fland nul unlil il is "">lY from the 
cup. "i'iihlen the lell·hand nut until lhe drive goo, 
i . iuot forr.M in to t.h<> pinion with no McklAAh . ( He. 
che<k tile ri~hl'Mn<l n ul at thill l ime to two ou rn IMt 
it i. stil! I"""".) The l~fl·hand .dju"in~ nul ;. un 
tbe dr;,'e ~ear .;d~ of tho ... ri o • . Tho right .hond nut 
i . on ,he pin iun ,id~. Ti~hl.nin, I'" te lt.ho nd nut 
mO,'" .he drh'e r ear lulo Ihe pinion to de«<a.., 
bocklub. aDd Ii,t;h .. nin~ the ri~ht·han d n u ' mow,. 
tbe drin ~ur .way • • 

1.~. Tighten tf><, right·hand nul two notches beyond lbe 
po"';liun whou it 6 ... t contact>. the boa ring cup . Ro­
tale lho drive i"'" """eral revolu tion. in ~"ch dj· 
...... ~ion while the he."ing" a l"<! loaded to seal the 
bearings in lI",i. CUp". Tbis s<e p is imp<>"a nt . 

16. Again l",*,n the r i&bt ·hand n u t 10 ,..,1 ...... the pre­
loo.d. If the,." ill any ho ok t • • " b..("""", the ren,.., 
t;ghren the lcft-hond nul j ust ~nough 10 remo-.·c Ihis 

f;~. 4-30_10",,110.10" of OJ/l • •• " Il~ t , ,,,,,;ftV Co"",_ I60C·H 1 ' ) back tash. At thil tim~. make IIDre thai one of u.., 
. 10110 in (),., Idt-hanJ n ut ill "" 10000tM tMt If><, lock 

8. Wipe " thin """"'og ollub,;""nt on lhe loedring bo ..... 
0<> that the dilleren lial bearing CUI'" will move ea.ily. 

9. Place the cups on the bmrings ond ""' the differential 
case ...... mbly in the carrie r """ling. Refer 1.0 figure 
4· 19. Slide the a ...,mbly alon l the \>0"" until a 
slight amount of backlm<h i. fetl het""",n the i"ar 
oo.-tll. HoM the d;ff~n>n'i"1 ", ... in pta"". 

10. Set the adjl>Still¥ nullo ill (),., oor"" "" thaI they j l>S1 
conbet the bearini <"Ups. 

can be ;nstalled without turning If><, lIUt. C a ,..,/ully 
tighten the ri~ht.hand nnt until it just contact. t he 
cup. Sel p ..... load of 2 \1, 10 3 notet-..o tiRhl by the 
righl ·hand nu t . A. Pl"load u applied from the ri Rht. 
hand . ide th<t d";,·~ ~AAr i. lor~ .. way from th<t 
piruon a nd rnnatty ,..,,,,, lls in the cor ra1 backJ.qsh . 
'"'" <pecifioo oock tAAb for new ien .. is 0.003 to 
0.008 inch. 

17. T orque the differential cap bolt. to 3O-W II-.... It. 
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Mea"ure the bAckl''''!> on .. ",,,.AI teeth around the 
drive I~', If the """"",,,,m.mlll VlUy lI"o<>re IMn 
0 ,002 incl •. u.. .... i. "".,....;~ runout In tho: ,ea ... Qf 

thei. moon"n, .. which nuW. I>e ~ to obtain 
a ... tiol.octoty UniL II u.. _ laW. It OUI of opecil\. 
""ion, ~ _ adjurun" nul and Ii"'''''' <he! OJ!­
!XW'" nul an equal omounl. '" """'" tho> d,h ... ~ ... , 
M ..... y f""" or U>WAM tr", pinlon. Wh,m m ... lnl lhe 
.djulti"l nu'" 'M /lno] m ... .,n .... ' . hou ld . Iw.y' 
he m.d~ In • ' I,h'~oill( dl ' «.1I"., . Fo' u >mpl •. If 
,he I.ft·hond nu . It..d to I>e I_ned on" ""'eh. ,_" 
,he nu' ''''. " <H."",,,, , hen '''h'u It .....,. Th l. p . ... 
d....., .... . ... I, ~.ill IU' the n u ' ;. ... n ' . ... i ll&" u.. 
....... 'n' ClIp, ... " oJu" u.. ~u p •• n ..... "'iI, ofln 
hei~ pu . In .." .. 1<.0. 

G_r r .... 'h con, .... P_om Cho.1t 
Pain, lho «"a, leeth and roll a ""nlAct pol",m as d .... 

""";bed in "Intpedion Before RenlOval." Fiil"'" 4·32 
ebuw. IIOfDO drive . nd """.' ""tt.rN and indicates tho 
cI>o_ ,.quired Ut oblain ..... cor....a """ .... tinl pooIitionlt 
of tho: 1"2"'-

TIM! deoirable ,*IIem """-" in ftC'.re • .;n ;,. .. paltem 
In whid! lhe.., II It. """ .. .... ,he , ...... U ....... load. tho 
PO''''''' ( Iouth <X>Itf.llct ) wi]] "P"ftOd oul over most of <he! 
~~ 

n.e "",,'en>en' of tooth contact ",,1\0)"'0 w,tI, cltatL,d 
In l"'" w....1iwuo ""n I>e oumlltRri.oPd all follows: 

DIlIVE 51DI 
HU' 

COAST 51DE 

"" 
Clu l ..... a ... nilN 

~~ 1M CO~~ !CI 

'~C<I~SH CORiECl 

' . C(I( LASN CO.U ICl 
0004 """''''!. !>HI", 

_EOUIItEO 

'.( ItL~SH (OU I(T 
CI.OO' IHlCn~ SHI'" 

lEOU IUO 

SNIM CQUleT 
OfC~! ~S! S~C~lAl" 

• 00' 

SH.M COU iCT 
INC_~$E IAC<lA!.M 

0 .004 

I . ~.in~ bo.d,1a'" """"'" the drive ",aT d.,.,. to 
lhe pinion : 
• . onv. ""twn lconv"" ojoo of Il!IiIrl """' .. 

o.Ii,hlly !."we. and """~M the 1Of. 
b. c.:...t ",I~ (C(." .... ~ sick "'I"') mtWf!OI ......... 

and ..,.",rrI 'M 10.. 
Z. Incr.>A&ini bodr.Luh ~ the dr,,,,, _ •• w:oy from 

the pinion: 
•. Drive p<>1tM'n .t)()1I .... l i~htly hi~M' ~nrl toward 

the heel. 
b. u-, ""t"'m """"'" highe, and toward the hooL 

3. Thien. ohlrn with 'he bac:kI.uh ...... f.llnl """"" the 
pini<n c ...... 10 ,ho d.;"e ,ear: 
• . Drive po,ttem ..-- d<epe< .,., the Iouth ( !lank 

runw.1 / and oIi.hfly ....... rd the toe. 
b. Coasl paltem """' ... ~, "" W. """h ~nd 

It>w~m the Mel. 
4. Thin"" shim ""th the bocklasl, " .. " .... "1 move. tho 

pinion fun"". lrom 1M dr,,,,, , .... " 
• . Dr;"" po,L(t.n .......... tovrard tho: U'Ip ttl Lh .. too>tl, 

( f~oe rontftd ) anti _-ani the ....., .. 
b. Cout po,t"'''' ......... ..,....,.rd the lop of tho tooth 

.. ntI o.Ii,hUy \(M'ald the toe. 
G. It ,he ' .. II." ..... ..., .- «>rn'rt mAb the dtana ..... 

lndi""lM. 
6. \'Ih<n the pellern i~ cor_ i. "'mo ...... Ito "",.king 

compound fru<n the rear teeth_ l"'tAli the diJIen",Ii..1 
........ u.- adjust'n. nut Inch Anti tool,.. T orque the 
boilS Ut 12-20 11>0. II. 

AJl.I. Shcft. D.I ... Sheft ...... I _a. Co ..... 'ns+ollatlon 

I. II the rea. "",", hnuJ;n, ._mbly wall remov<d from 
the vehicle refer l<> "Rear A~)" HOWlin." in thi. 
""""on of the mo.nual and porlo.m the " I ... tallation" 
procedu",," ""illrW<l. 

2. 1/ """ nle hoo.IIlnl "Imoval ..... not TIlQuirMI du.ini 
the repair prooedu .... inItDll the ule .m.Ita, drive 
"""-'I and 1ft. """ .... Ref ... to " Itear AIle Shoft 
~I Bearitt. and 0,1 s...J~ in thio .-cti<>n of the 
ma ...... 1 ~nd perlo<m "l"""lbti","· p""",*,ur.. .~ 

" . " throurb "S" . 

RlAR SUSPENSiON fl O UILE SHOOTING 

R • •• Axl_ Au_,"bly 

A ....... ule otbould "'" be di...-mbled _,il • lhot· 
....... dia&noUs .. mad<: or 1M troub]., ~nd qmplOmS ob. 
..,.".eeI du. in, the ope .... li<>n ttl the cor. 

n", """,t wmn><>n ..... ' u lf. oomp1a;nt I. no, .... E~-
ce!lOliv~ noise usunUy lndlc,ote. fut ..... Ir<tIJble In the nxIc_ 
H""",v~ •• it mU ll 1:00 pointed "'" .hal II""" inht! ... n ily 
moie oom. ""i ... ond an aboonlutely quiel unit io IICldom 
found. Be IIUl"e lite 001". Ia out ",.-.I by 1M MaIm.. 
Ii-. lr2rwnu..iorl. wMeI brarinc ... 0< tome .,u- ",,11 
of the car. 

I'IeIo.-e ro<>d tcUl", th. cu-, mab> ""'" IUMcient lubri· 
Cf.nl ;,. in the ule Itooain, ~nd inllaw th<o Ii..,. It> tho! 

.,.......,..;t p"""",,..,. Dr,v~ \hA '''IT i. r I'nOUllh 10 wann the 

" 
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lubricant to normal operating temperature before testing. 
Engine or exhaust noise can be detected by running 

the engine at various speeds with the transmission in 
neutral. 

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

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

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

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

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

2. CRUISE. Constant speed operation at normal road 
speeds. 

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

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

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

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

Drive Line and Universal Joints 

Excessive noise or vibration may be caused by lack of 

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

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

SPECIFICATIONS 

Semi-Elliptic Leaf Springs-Rear 

No. Capacity at Denection Length Width 
Model of Normal Loaded Height Rate 
Usage Leaves ( Pounds) (Pounds per Inch) (I nches) 

54A·62A 5 620·650 75-85 50.0 2.0 
59A-71A 5 - - -

Rear Axle Ratios and Gear Identification 

No. of Teeth 
Transmission Axle Ratio Driven Gear Pinion 

Conventional Drive 3.56 :1 32 9 
---- ---

Automatic 3.56 :1 32 9 

Rear Axle 

Backlash Between Drive Gear and Pinion 0.003-0.008 
Backlash Variation between Teeth Max. 0.002 
Runout of Backface of Ring Gear as Assembled Max. 0.002 
Thickness: 

Differential Side Gear Thrust Washers 0.030-0.032 
Differentiai Pinion Gear Thrust Washers 0.030-0.032 

'-Pinion Retainer to Carrier Housing 
Nominal Shim Increments 0.018 
Shims Avai lable: 0.006-0.007-0.008-0.010-0.012-0.014-0.016-0.017 

* Drive Pinion Adjusting Shim Thickness Changes-Inches 

Old Pinion New Pinion Marking 
Marking -4 -3 -2 -1 0 +1 +2 +3 +4 _._-

+4 +0.008 +0.007 +0.006 +0.005 +0.004 +0.003 +0.002 +0.001 0 
f------

+3 +0.007 +0.006 +0.005 +0.004 +0.003 +0.002 +0.001 0 -0.001 

+2 +0.006 +0.005 +0.004 +0.003 +0.002 +0.001 0 -0.001 -0.002 

+1 +0.005 +0.004 +0.003 +0.002 +0.001 0 -0.001 -0.002 -0.003 

0 +0.004 +0.003 +0.002 +0.001 0 -0.001 -0.002 -0.003 -0.004 

-1 +0.003 +0.002 +0.001 0 -0.001 -0.002 -0.003 -0.004 -0.005 

-2 +0.002 +0.001 0 -0.001 -0.002 -0.003 -0.004 -0.005 -0.006 

-3 +0.001 0 -0.001 -0.002 -0.003 -0.004 -0.005 -0.006 -0.007 
-4 0 -0.001 -0.002 -0.003 -0.004 -0.005 -0.006 -0.007 -0.008 

* Amount of change to Original shim thickness. 
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LUBRICANT CAPACITIES-APPROXIMATE 

Application Pints 

Rear Axle 

TORQUE VALUES 

Rear Cover Bolts 25 

Differential Bearing Cap Screws 30-40 

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 10-14 

Drive Gear Attaching Cap Screws 35-45 

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-Poundsl 
New Bearings 17 -27 
Used Bearings 10-16 

r---- -----

Differential Bearing Preload 2Y2 -3 notches tight 

Front Spring to Front Spring 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. 

B-160 

SPECIAL TOOLS 

DESCRIPTION 

Impact Handle - Used with New 4235-D 
1175-AE Remover - Wheel Bearing Seal and Pinion 

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

4615-HF 

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 
4625-F Remover - Drive Pinion Cone 
4625-HR Replacer - Drive Pinion Bearing Cup - Rear 
4625-L Remover - Drive Pinion Cup - Rear 
4676-G Replacer - Drive Pinion Oil Seal 
4851-A Remover - Universal Joint Flange and 

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

Bushing and Seal 



SECTION 5 - EXHAUST SYSTEM 
GENERAL DESCRIPTION 

A single exhaust system is used on all vehicles. See 
figure 5-1. The system consists of an exhaust muffler inlet 
pipe, exhaust muffler, muffler outlet pipe and three mount­
ing clamps and bracket assemblies. 

PERIODIC MAINTENANCE 

The muffler inlet pipe, muffler and tail pipe are exposed 
to the corrosive effects of moisture and road salts; there­
fore, the exhaust system should receive periodic inspec­
tions to make sure the system is free of leaks. All parts 
of the system can be serviced. Exhaust gas leaks in the 
system are dangerous to the occupants of the vehicle and 
the resultant noise objectional. Grounding and vibrations 
due to broken or misaligned hangers are also objectional 
and should be eliminated by the proper replacement, 
alignment, or adjustment of the parts involved. 

EXHAUST SYSTEM REPAIR 
Exhaust Muffler Inlet Pipe Replacement 

1. Disconnect the inlet pipe at the exhaust manifold. 
Loosen the muffler inlet pipe to cylinder block mount­
ing clamp and slide the clamp rearward. 

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

3. Loosen the muffler outlet pipe clamp. Separate the 
inlet pipe from the muffler by sliding the muffler and 
outlet pipe to the rear. Remove the inlet pipe. 

4. Remove the old gasket material from the exhaust 
manifold. 

5. Install a new gasket over the studs of the exhaust 
manifold. Install mounting clamps (2) on the inlet 
pipe. Coat 11/2 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 clamps 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 
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"",11,,1 I"po. .<1 thoo ..... . 
3 ~tc lho m" .... IfUDl thoo inlet I'il'" 8M !'t'nYWf' 

u.... mu1ll<-•• 
( Co.. ,he "'"l1t'<1i,-., ....ts 01' the mul'llto. inle' and 

,.,ul". extensiorw. 1'10 ,nod_ (ru", ~ .... -b end, with 
poIyhUIi'M • • pIuolt _I" .. 

5 Pool.;"" til<' '~'W ",,,flIe. "" !he ink! piP<'. SliM INo 
mu/lle, forwRrd Inlo the ;nJd pipe unln \Iw! 11011 In 
\h~ ",,,Ilk. ,,"enllion ,'" hlo:cl:ed. 'J'l>< ,,_e,Lop muo, 
not tx. I""'I~. Ih"n to/. inche •. Check In. POe'!lble 
Inl~r/~"..""" ho>l~n the " kick-up" ~lld the n ...... '*", 
Alii" th. Ul .. nJ... ~nd til hte" IN> Inlet lOire ~bmp. 

6. Slide 1M outtc.1 pi"" /""", ... nI "" II", mu!lo. ~llt'n.inn 
unlll tho 01", ...... hlnckod. TiKhien lhe ""tl~1 piP<' 
~l<Imp 10 lJI('Cir..,..tiools. 

hh ..... ' M""' • • Ou,I" , Pipe . " pla<o",.,,' 

I. I..oown tho ""tI,,' pi", clamp and .Iido the oull<-. 

:t~ 

IEXHAUST SYSTEM 

pj~ 0/1' tho muJIer and .,,-. W ",,,Loo. piP". 
Z. r_t 1'h ~of tho I'nd of PIIIi!Ier oul "" uteRlion 

with p<>lybu~ uphAlI _I«. 
~. Slid<> tho ...,.." (lUlie' pille on W mulll .. eOle",,;""" 

T i.h", .. tM outlet Ihl>" clomp 10 ,".,cifi(2ltionL 

TORQUf YAlUU_ flU ..... US' SYSnM 

NOTE : All .podfirn.i"". Me ,iven;n pound. root IInl.,.. 
"'horw;",, ooted. 
··U···Uolt l..odmut Mu ffler TnM P;po 10 En,i"" 

l.Il""k Bracket 7·9 
lb<:knut_ Mum,., lnl~l Pil>< to En,;"" I\bnlfold 23-27 
··U···1Jo1t lb<:Jmllt Mullle. I "I~\ Pi"" Clamp I.<> 

MulBe. 7·9 
&few Mulll", Front atld R"", S",ckr.1I ,,, Sid~ 

IUIIl 12·18 
Loduuu Outld PiP" to MulllH ClIImp 2().27 
Boll_~l ullk>r Inlet P i"" B"""'~I to En,,,,,, Block 22-28 



SECTION 6- ENGINE 

6A-O".' IE'AI. 'IOUDUIE 

U-IIf"1f TIOUllE SIIOOnllG An TUII.-tI' 

6(_EII" •• S'IClnCATIOIIS AID SPECIAL TOOLS 

"'-IIGINE U'AI. 'IOCEDUIE 
OENUA~ OIK R."IO,.. 

n.., ComOOl gil< ..... ine """ • pio.tnn d iepla~1 of 
144 cuhiol inchoN and II comp .... ion notio 01 1\.7:1. s... 
r,a;u_ SA· I, 6A·2 and 6A-3. 'The patent 1''-.10< i&nl.ill­
""lion oymbo! It "s.w 

£ ......... 1 _ p..,..;doo lhe """, roec "'Y ID _1M l.n 
V8pcn;.m, the lnoomln, rurl rnixIU .... s... ~rure 6-'-4. 

To pm,-"n' ('juburetor icing ., \\'" lhroltlf! pili\/!, M 
~"liJl~ wulanl hr.atOO "1"""" ill loaIled botwoon \he ca,.. 
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humtor ~nd thto intake manifold , ... shown in figu'" 6A-4. 
Tho coolant flo,... from the front 0/ 1M el\iill<' throu gh 
the _""ceT ;n1<o1 hoS(! into Ill" carburetor ",,,lanl 'p>I."''', 
The coolant c ireulat.s IhrouKh the 'pace, and flo"" into 
u.. )""Ie, inlet 00s0 and into the kaler. On ""'" thaI do 
not ha"" a heate'. there is 110 "'- connection to the 
roolant ~",, ""r_ 

Tho cylinder h""d ."rries u.., v~l..., •. v~lv@ rocker .rm 
shalt , • ." cmbly. int.,kc m,,,,il,,ld """'mul)', the Wll\.er 
ou,1pt and the""""'tat. Valvo ruides are intc,ral with the ... , 

T),., intake and exhaust '-alve ...... mbll ... are the 
rotatinl·typ"_ 

TIle push rods are tubular .te..J with oil cwohionM 
sock<oto. The kip!",'" are the barrel _tyi>". Vol,," lash is 
maintained by .. ,jf·!ocking adin<ting .."ews. 

The camshalt is iUpporied by lour bf--a,inlPl p..."....,.j 
into the block and is dn""" hy a "procket and timing 
chain in mesh with a .p....,kpl on ,,,-, c.ank,hIoft. C~"' ­

shaft tlmlS! is controlled by a tltrUi!1 piaU, located be· 
tw<en tho c:unshaft ~prock£,t and the front ioumal of the 
caffillhaft. An """"n lric on Ir.. camshaft ojl<'ratdl the luel -, 

The d"'lribulor. located on the lelt lront 01 the cnKinc. 
drive!! 'M oil pump throuRh ~n in!J>rmediate dTi" e shal'. 

The erankohafl is supported by lour ".un Learin~". 

Cranbhalt ""d thrust is ""n!""Hod by the Han"" 01 u..­
No.3 main beW-ml. 

The pi8to"" ha"e two comp,..,..ion ring. and oM oil 
runtrol rmll. The top cornpre8/l;"n rinl': is chrome plated 
nnd rhf. k-Jwcr mmp""",k," rinl is phoopha"'-<X>.~tffl. The 
oil control rinK .....,mbly consists 01 a ""rratffl oprinS and 
two eh""",.-pl.te<l .1 .... 1 r.;t •. 

Cyl inoler Numberin g 

TI", eylind<:,." 0,"" numhcred lrom Hl "lartinw a t lhe fronl 
01 the enlline. '1"1><- firing order is 1-5·3·6·2-4. The ,.,.Iv"," 
a .... 31T3.nRM lrom Imnl to I"Mr E ·I·I·E.I·E·E ·I·E_I_I _E. 

lng in e Lubr icatian 5y. te m 

Uil from the oil p"-n 8ump is lorced throuRh the p.""."l"C­
Iype lub,;""!;"n oyotem hy a rotor pump. g.., firure 6A-S. 
A s,>rir4lloaded relief valve in the pump limits the """,i­
mum pre8/llU~ 01 the system. O il ,-"lievod by the val", is 
di1"t'elJld bock to the inMke . idp 01 th@pump 

All the oil dischar[l<'<l by the pump,......,. throu\lh a 
lu!! flow-type fi lter !>'Iore il enten! the enline. The filler 
has an inl<!j(Ta1 ",Ii,of val ..... and mountinj! Rask@l The 
,..,1;'1 nlve p.m,ilS oil to bY -IJQ'" the nller if it boooomes 
clOill"d, thereby maintainin$ an ..".,.,rgency supply nr oil 
to the pngi"" at all timeo. An anti-dr"in bo.~k diaphrawm 
p",,"-en's a "'''''_ flow of oil when the mgi"" i. stopped. 

hom the filter. the oil 80_ into lhe "",in oil gallery. 
The oil R"llery . upplies oil to all tho """"""It and " .. in 
oo..rilllPl throu,h a dTillMl p<""'"c in p.ach main bearing 
woo, 

1'Iwl timinl chain and sprockeU! ore splash lubrkated 
from lhe oil pan. 

ENGINE (Engine Repair Procedure) 

Uil dinge ... p",vent leakage by dire<:ting oil a ... ·ay from 
the ctankshafl front and " " " oil ..,~~. 

Cylind~r .... all., pilllono, and p ioton pins ,.,.., lubTi""t..:! 
through a drilled hole in each connecting rod which in­
de""" witb a drill..:! hole in the oonnecting rod journal of 
u..- ~rankshaft. 

Oil under reduood p ......... ..., is fed to the v.l,e rock .. 
onn .ho.ll .....,mbly throu~h a drilled ...-lIe in the 
cylinder bk4- al the No. 4 CDIrulhaft beaTing which in­
d~."" with ~ hole in the cylinder h .... d. The oil from the 
. h,,1t ~..,..... Ih",ugh drill..:! holeo in each rocker arm , 
lubri""" the rocker arm bushing and !he ",I"" and the 
0011 cnd of 'M rocker arm. The ex"",," oil . pit"l. down 
lh~ rotating push nod and " .. i>t. in lubrirnling tbe Mp",,1 
and J'Il5h rod "",t. An oil outlet in No. I rock~r arm 
>haft support ~xhau.!,g ex"""" oil from the val" " !'<>Cier 
arm shalt . The d;'(,ibulor drive K"" ill Lubricated from 
1M No.1 camshoft beoring. The oil from each roc1<o,r 
arm rl •• i ..... inll> tbe PI .. h rod chamber throll~h tbe p .... h 
rod bure h"l"" in ll., cyli<!d.r h""d. 

T he niL in the pum rod chamber drains bo.ck into the 
oil pan throul h cored open ings in .."ch oection n/ the 
block. 

Crank,,, .. V. ntilat i"n 

Ventilating air en ..... the en.i"" throuKh the nil fille. 
cap l0C3.ted on u..- front of the ,,.1,,,, rocker onn CD""r. 
s..., 61[1> .... fIA -1l. The ClIp contaiN! a m8ze ftllerinl 
elemenl 

Fillered a ir from the ClIp flo .... into the fronl _ion of 
the valve rocker onn ,haft chamber. H~re the air normal· 
i""o its 1Mn"" ... tu .... belore ".,ntactinll rontaminatinl 
vapon! nriginating in the cr.mk"" ... W.rm ventilating ... ir 
minimi..,. the f",motion of ""'nk"""" .ludK~. The v,,"li· 
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latini! a ir """"'" doown POIt the push rodII inl.O "'" 
CfIInk""..,. AU- ;. di""rtM It"Om "'" fron' oeetion <>f Ih. 
crank("A80 throulh 1>01.,. in thoo Iron' nf 'Il<> cylinder block 
w~JI It> v~ntil~too the liminl choin chamber. The ait lrom 
tho> c,"""k..,...,;' then dll"l'Ct<>d Inl.O ''''' <:ranl«' .. .., v"nlila· 
, ion lube by the rotalinr I(liuI, "I the <rankt.halt. 

(_li"l Sy.t.m 

'''''' .,.,.,Lan, io d .... "'" lroo:n thoo bo,,,,", of the mill.Ot 
by the .... "'. pump ... ·Iud> deli""... the .,.,.,Lanl Iu the 
cylinder b""'k. Ref .... Iu Ii",,.., fl,t ·7. 

~c ,-,_ ,--

6-3 

AI the oooIanl cn~rI thoo block. it t,..", .. 18 Ihroup, co"",, 
~I" '" cool tho m';'" JonSth of ... "" cylind.., _II . 
UpnIl readun. the .... r of the cylinder block. the coolant 
Is di"",,,,,, upw,"d In\(l lb. c~ lind~t hp.>d where ;t cooJo 
...,., oombuotion Ch6.mbetl. valv ... and vfllv~ .. alii un ito 
mtlm. Iu the fron, 01 lIwt en,i"". 

M !his poinl. the coolant !low:. into tI>P .. ~W!r OUllet 
con"""'ion. PMt the ...,.11>. th<:rmoo',,, if it io ~n. inll> 
!he top of lhe ""U'01uf. II the the.",.,..,., .. c"-d. a omall 
pottion of the rooLanl ;. "lI........t 10 tho, .... "'t pump I<>r 
I"1!cin:uI. .. inn. TI1e ~1i ... . ,.._ io p_rized 10 13·1& 

~'c 

I'UIODIC MAINTlNAN( r 

Tn main .... in maximum Online pcrio,""",,,,,,. it iI """,m­
"",,><led <hat lho InIIO"'ln, eerv;"" items be pcrlodkally 
I"'rionncd at each ollh. ,,,a .... ,. in"'rvaia indICu.d , 

4 ,000 Mil •• 

I . Clean Cf"aJ'Ikca8e inlel bo-Hther <:aI'_ 
2. Ckan I2rbu"'W air c ......... iii", •. 
J . Ik p lace ";1 lUI«. (In dualy o. Mndy . reu mono 

frequen t chane .. mAy be ........ ry. ) 
4 . Cha.n~n @n, irM! on. 

IDhOC\ Mile. 

1. l'~rfonn cn,ine tune-up which co ..... " 01: comp..,.. 
ainn cho<:k. l pa. k plu, d ... nin, (, ... ,tao. if roquil"'Old ) . 
e~1ricaI ")"11""" i",pection (includin.l polnto and 
~) . adjuttmenl 01 dm.. hel ... coolin, I,..""" 
inope<:tion. catbu,..,tor and IU_tic I"'Mm ... ion 
linka"" odj ... tment. 

S. .. son .. 1 50.",1 ••• 

L Flwoh ",diaWr. I prinl! """ I.n. 
2. 1 ... "",,1 all "".dinK "YOWn ""-" and ,""pLoce If __ 

... ry. 
3. Add roo' inhibitor UI eoo.Lant ""ch oprin,. 
I . Carburelo,- puaition ."",,~"'tor pump link in propor 

Ievt-. hole for win",. or tummer """,,lion. 

ON-rHI-C". ,tOJU5lMlNT5 

V .. l .... CI . ...... n< .... dl"" ...... t 

I. i . ,..,..,. imp<>rtu, ,ha, ,"" ~,(,·c la>h be held t& 'M 
""rr~ .!><"<ilk.I'ono M<IU .. ' 

If , .... !ash it 001 too cl_. tJ,.. val,.., " 'ilI open too euly 
~nd cl_ too late . ~ultinl in "'Ulh etllIIDe idl~. Rum!n, 
~nd .... arp~ of tho v~(v. w;U occur aI80 b«:a ..... tlw 
v. 1v"" atnnot mo.k~ 11m, ron .. ", .... ith u.... _to ...... cnouJh 
10 cool properly. If tho lui> iI uceMi..." il ..-ill "".,.. the 
, .. I..., 1.0 _ too Lalf! Rod ~ too rarfy """,m. .alY'Ol 
"""no._ In ooddi....... dama~ 10 tho amahIolI lobe it 
1iJu,ly boa.,.. the "'~ 100\ will not 101 ..... the ~tI"m 
of ..... camohaIl IobA """,in, • IIhock contact bel_n 
U- two parto. 

If lIwt ",I"e roc~r .nn oho.ft ...,mbly h.u been ... 
moved &nd inlltallo.d. it will be.... ory 1.0 make a 

" 
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p",,[iminary (cold) valve bsh ndjU5tmcnt before starting 
the engine. If the Rdju.tm<lnt "' made for an ""Wine tuz>e.­
up, follow the ro",,1 adjustm"", Vruo:;"d=. 

Thfo cyli"""", am numbP..oo fmm fmnt to rear, 
1-2-3-4-5-tl and the val....,. are arranged from front 10 ",ar, 
E-J -J-E-I-E-E-J-E-J-J-E. 

'~EU""' ..... n .. OJUSTMINT 

1. rum all the valve adju'lin~ OCTe"", until interferen"" 
.u. noted. u",n """"k the torque roquin><! to tum tho 
ocrcw further_ If tho torque roquir-ed to rum a ocrcw 
ill 1.,.. Ihnn .1 pound.,foot (36 pouno:\.o-in<h ) . try a 
II"".. .. H-loelUni "djuslinl IiCrew , If [hi. i •• Iill un­
oatis/actoT)', replace the rocker ann and adjusting 
IICreW. 

2. Make lwo chalk marks on the e,anbhaft damper. 
s.,., fi)IUre 6A-II. Space tho maro approximately 120" 
a!",'! 80 th.ot with the timing mark, the damper ill 
divided in(.O three "'lI"'1 [>IITts (120' .... p,..,....nlJ! 1/3 
of tho di>itance around the. damprr cirt-"UITllerenCto­
poin~ "A", "B'\ and "en in the figu..., 1 _ 

3. Rotale the c .... nbh.Jt until the No.1 pislOn i . ncn' 
T.nC. at the end of 1 .... comp""",ion stroke. The No_ 
I piston ;' on T.n.C. at the end "I the ",IIlp""",;"'n 
stroke when both val,'" are dQSCd and the tirninl 
mack on I"," cranbMft damper i. in Ii".. with tho 
limiJ'lI pointer on the cranluihah lront oil slin ger. 

.; . U.in~ B .~p·l~ I""ler ~au~e ( "1[0" and "'no go" ). 
adjust the intake and exhaust valve elca1"8nce 1m 
No.1 cylinder at poinl A. The p,..,liminary ( rold ) 
intll ke and <'liM", .. valvtl cIearanctO .huultl \,. ..,1 at 
0 .016 inch. 

.~. R<>""at this procedure lor the remaininl"l "f val ....... 
Lurnina; the cranQhaft 1/3 turn at a tan.. in the cli· .. 

ENGINIE (Engine Repair Procedure) 

rection 01 rotatiun, while " djWlting the nlYft in the 
finn,,; order IleqUCnoo (l-5-3"'·2"( ). 

fiNAL AOJUnMINT 

Upera~ the cnline for !l minimum of 30 rninuteo at 
appm~i""'t...ly 1200 rpm to "~bili..., engine temperntur ... 
With the engine idlin,. chtoclr. the va].-. d"""""",. Adjust 
the cle"rnn"" if """"""''Y. Sec Ii",,,, M-9. The final 
(hot ) intllke and eXM""' "a lV(' ci""",nce .ho"ld be 0.016 
inch , 

Checking Com.hoft Lobe Llf, (Com.hlff, In"olled l 

}, I.oooen the valve rocker arm ndj",ning screw. 
2. Slide the v"lve rocker ann to one .ide and """"Te it 

in U,io posjlion. 
3. Mak~ ""'~ the p""h rod is in the taPP'"t lOCket. In· 

stllil a dial indirnt.<>r in such a manner"" to haWl 
the adWlIin.( puinl of the indicator in the push rod 
socket and in tbc oame pi,..... a. the p".h rod move­
ment. s.", figure M ·lO 

4. 'rUm the crankshaft damper .Iowly in the di_t;"n 
01 engm. rotlltion unlil the lappet;' on the l.oase 
ci,..,1<> 0/ tru, camshalt lobe. At U,io point, the push rod 
will be in ilA 1"",.,.\ poIIilion. 

5, Zero the dial indicator 
6. Cuntinue tu rota~ the damp." . Iowly until the push 

rod u. in the fully ro.il<Xl position. 
7. Corn"","" the IOtal lift ~ on !be indicalO' 

with specifications. 
B To check on the accumcy 01 \ru, oriiinal indicalu' 

""'ding. oontinue to rotate the crankl!h.o.l\ until tbc 
indi=lur "",do ""ro, 

Ch_<king Valve Timing 

The valve timing should \,. cbecl<ed w~n poor ~ 

perlonnanre is noted and all other checko, 5uch ao car­
bu""bon, i,;nit;"n timing, pte .• fAil to 1"",,1e 1M caWi< 
of the trouble. 

&10,.., the v8lve timlni is til<"cUd, checlt for a bent 
timing poin~r. Brin~ the numbor 1 pi, ton to T.n.C. on 
the oompreSlikm .troke and see if lhe limini pointer ;. 
8liPlM with the T .D. C. mark on the damper 
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II !he vftl'e \""inl is nol within &peci/l""IK"", chccl< 
lho! t""inJI chain, amw.art ~pruckel. ctankJhoft Ipmck~t, 
~II, and Cl'anltWlt in tho "J'dM' 01 o()(.'eMibility. 

To <heck \he ".L"" timinl with t~ oml;"" .... t.illed in 
t~ <lOr. J'I'O<ftd .. lotlooo.-s: 

I . lnotall" quadranl un \he <:rVikWII <!am!'H. lI.tdc 
ot'L' the number I intake ""1",, tdjwotinJ lICf'eW, then 
.lide thr. m<:k~r orm ro one lide and oocu'" it in this 
"""ilion. MQ1te Ill'" II", pwoh I"I>d ia in u.. "'ppo>l 
_ keto thc-n ;M",-il" dial indi""ro. In euch R ""'nn~r 
all ro have thft .ctuati~g point 01 the indk:tlar in tn. 
push rOO ~I and in the ..."., pln ...... the pu&h 
rod ..............,L See lirure GA ·lo. 

2. Tum "'" .,."nkel>all damprr oIoo<ly in thoo dir'OCtion 
of rolaliun until Ihe 1a"",,1 • nn I~ lIMP circle Of 
Ihe """"",,II Lobe. AI II>. ""inl Ih. pwoh rod will 
~ in it. InweI<t pooit;"n. z..ro the dial indi""lar and 
oonlinu. ("rnhl, the L~fl .lowly in thr. d;ro<:· 
lion 01 ,ut:uion until the dial Indl ... ror "'!lisleta the 
Ip""ilied ",mM.It lobe lifl. 

3. Comptln the Ct"anbhaft ""''''''' indicated on In. 
Quadradl wilb .poeciIk:otions. AIit'. tho ""I"" OP<'ft· 
inK is cboded, continue ro roillte the f",ine ro d""'" 
tho> ,.,.1",. c ...... inS. 

ENGIN E REMO VAL (USS TRANSMI5$t O NI 

J. M...x \he ""leo of tho> hood , fMlrl~"" "~rl 00"'1 ro pro-
1«1 II>< point, pLace the f~nde. rove"'!)lI II>< I~nde .... 
and "",""'" tho hnntI. 

2. Omin the cooU", "",!fto and the cmni<""",,. 
3. 1_. the air cleane •. ~ Ihe '-.Ilery 

"""nd ",Me .1 the cylinll<-r hood. Dioa>nncct the 
",diaw. upper "'- .1 the .. aler ootloo. hout.in~ ond 
the rad.i.>IO' lowcr oo.c at the ... 11>. pump. Remow 

6-. 

Ihe ",diator. R."""", tho rlTive bell, and the fan M>d 
pult..y. 

4. I>is<x>nrwcI the heater he-. at tho! WOI'i!' """,p and 
the....-bun.tor ."""" •. tn.connect the .-.. tor...u­
.' the • ."., ... tot. the .Ia"", cable .. t tho .!arter, -"" 
.,..;xoelerato< rod " lb. (>lrbun,tor, and 1M dw>I<e con· 
",I ""bl .. " the ""~tor. 

~ O~ the windJh;"ld wipe. ~o.cuwn J..-.t tho 
, aNum p wnp. R<!mov@ the fuel pump lediment _I. 
Disconnect the l\o!~il>l~ /u~lline .. t tho fuel tank line 
and plug the luelt<lnk Ii,.,." 

6. O~ the 0011 prin.ary .. in.., tho coil. Diecon­
I>fFI the nil p_re and tho ..... 1ef u:mpcnuure 
1O'ndm, unit .. i ..... t tho! ooendinR .. nibO. 

7. Ro",,,,,,,, u.. .Ia.,." and duo. _I. 
S. On A co, with a rnaoual·.rut. IrllrWn_k>n, ~. 

ne<ol lb. dutch mtracling &J1rin«. OI.eoonM<"t the 
dutch C<jUllIiIU" , h"ft and IUID "",eket at ttw. under· 
bntiy mil and remove the arm b",okN and equal..., • 

.... " 9, Raiooe the alt. Rcn>ovc the flywheel or run""rle. 
housing u~ reloalrUnK 001,. ihto<I,h the 0""'* 
hoi .. in the IIoor pan. 

HI. Diooonr>ect the mul!le. inlet p;p., al the erlla.ual 
" .. niloll!, Ketnol'~ U'" inl~1 pire d.mj) .0.1 the lower 
,i~ht " ,'" of II .. • "~u..,, Oiloconnect til<! ~nfinP Ti~ht 
and 1.1t mount at the underbody brock"t. Rem","" 
tho! flywheel at """,'.rle. howtinR """ ... 

...... w .. 1 .. f lngl_ 'r .. nt s..ppot1 

•. Ikmu"" the .,., ...... oupport Ie> .. nrlforbody ",Iain­
ing nubl. See II,..", GA-ll. ",. nubI mual be 
"""",-.,rl f""" both ""pporto .., IMt the "",ine 
can be rni8o:d. 

b. Ikmove tbe en,i"" ouppo<! Ie> enrm.. rel.ol.inin. 
holtll And ~ W ""'ppott. 

• 

, 

'"''"''; I U tUT 

.. 
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Fron •• n~ine ,upp<>rt ..,mou.l . w ilh , ....... 'in. In_ 
"~l1cd. w ill "'<lui,. '."in, 1m, .nlin~ oIi.1;htly wi,b 
• j.ok and. ,,·<t<><!M block pla <e<l undor the oil p.n. 

( f'o, ERi ine Front Support. I n8lall,,(;00 Procedure. ""'" 
paRe 6_30. ) 

INGINE RIiMOVAL (CONlINUED ) 

11. On a "", with .. manual-ahift tra""mi .. km. ,...mov .. 
the flywheel hmIsin~ lower "'lIlining 00118. 

12. On " ea' willt c.,m.' Urive. ru..ronncct tOO ron· 
"",tolr from (!'" fly ... !>",,!. He"",,,,, the oonvcrteT ho<"" 
in~ io,""" ret.:llnin~ bolts. 

BRACKH 

'"' 
f l._ 6.11-12-'"9 '. ' Ro~, SuPpo"--lI>OC-S~nl 

t.1. 1,,_, the car. Support the (mnsmiisiun and Ily_ 
-.,ru",( or con"",'", h')l,,'ng with a jack. The CIlI:IDe 
",a, .upport shown in figure 6A·12, Tl<)<'d not h<> 
dilltu,bf'd ",h .. " ","",vinll' l boo eJ1l:inc when it hAA 
bc<on detached fru", II>< tnuwnill!ion. 

14. Di.oo:>M"'" the di.tributor vacuum li .... and ,m, Iud 
inlet line HI the carburetor_ R""",ve the "",murcto •. 

15. ~mo"" the two cylinder head boU .. Hdj"""nt to tOO 
""rbu...,tor mounting ftang~. 

16. POOl;tion the liItini hook on the enl{ine with the 
_"" .. bet..=n the hook and eylind<lt h.,ad. Secu", 
the lifti"ll hook to the cnKinc with thru hol \3. Tirht<-n 
t~ bolts to the propcr Io"lue. Ca",(ully lifl the 
cn~i"" out of the engine COIn))<Utment and install 
il on. ",pair .ktnd. R~f~-'" to figll'" 6A·13. 

" 

ENGINE (Engine Re pair Procedure) 

ENGINE DISASSEMlllY 
(ENGINE REMOVfD 'ROM VEH1(H) 

1. Di,wuIled the int.,h manifold vacuum line .1 the 
intake manifold. Disronnect th~ intAke manifold 
vacuum line 8t the luel pump ~nd the carbur~tot I~I 
inlet Ii"" a l the Iud filt ..... Oioconnect the distributor 
v~cuum line at the distributor. n.,mov~ the th...., 
1m... .. an a .... mhly. 

:I Remove the bolts f""tening the uha",,1 manifold 
~_mbly to the cylindCT head . Lilt the ~xho..,.t mani· 
fold ...... mbly from th.- ""'d. 

J. Di>conn<>ct the hiih I' Hlsiun lead and primAry wi", 
at til<> mil. Remo ..... the coil from the: block. 

4. Rem">e the di»tributor cop ~nd spark plu(I wifH ... 
an aMembly. He"""", U", d;"tribulo,. 1",,1 pumP. And 
oil filtf! , _ 

5. Rcmo"e 11", spark "Iup. 
6. Hemove the liltinK hook and remOl.-" the >al¥~ roch!r 

arm ""ve,. 
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U .ING W,."",, 

7. t.oc.n all ""Joe tud<cr .nn odj"'tin, tcreoo .. to 

"'''''''''' tht< vahe oprln. Ioood from the "",k~. 0""". 
Ren)Qv~ the ,·aJ...., rocker ann ohaIl A_mbly. g.,. 
IifU'" 6A· '4 

DI ..... m lol)' of Vol~. Rod< ... Ann SlIoft ...... mbl)' 
o. Rcl!lOV1! the pin ond tPrinI: ___ from each end 

0 ' the v .. l...., J"O<:ker ann IhaR s...l\fUr<> 6A·I,';. 
b. Slide II", val"" rnch. llrtnl, I prin ,l, and SUp· 

po.13 off tho oIl&fl, s.. our<> to ido!nllfy the ""rio. 
e. If it io ~ It> ","",ve the plu •• fTOm -. 

HIli of lhe ohafl. drill Of pie"", the plu. on one 
end. Uoe •• "",1 rod to knock ""I the pi,.. on Ihc 
""pooite end. W .... kin. f""" the optp end. kn<>dt 
001 the r-emaininl plu •. 

I For A_mbly Proc..Jur~ ", ,,"crinK V",,,. Hox:ker Arm 
ShalL A ...... m-hly . ..... 1"'1' 6·29. ) 

I:NOINI OISASSlMalY \CONTINUn,) 

8. floon.,,,,, the ,-ok..., puah rodo in _""" and idontify 
them 10 \ho,y can bfI i""",11td in thei, o.iri .... l """i · 
t\()~. s... ftruro SA· IS. 

9. Hemo...., all cylinder head bol". 
10. 1 ... ",1l the cylinder I....cI ,Wdo. .1 ..... s.... 6",,,, 

6A.17. 
11. Lilt Lhe cylindH hoed .-mbly off the ~ncine. D. 

not " 1 bet .. ..,n .he "" ... on" block •• tI", ,0>1<" 
.utl __ may beoo", . damo, ed. 
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DI ..... e mbly of Cyllnde, He ad A .. e mbly 

a. Poo.ition II .... cyljnd~f I .... ad on lh~ holdjuw "'luck", 
s.,., liime 6A-1K Hemove depo,its from tile com­
bustion chambers and ,-alvc head. with R "",aI'''' 
and n wire br~i;h ""'lore "'JJl,,,'jn~ Ihe val,.., •. 
Be c .. ~fol hOt t. ", .. Ioh .he cylinder head ,uk .. 
• uriaco. 

b. Compl"COO the val"e springs. s... figure 6A -19. 
It""",,-., the val"" retainer Jock, and release In.. 
,pring. 

c Rcmo"" the .1.,....." . prinK rebiner, .~m .. ai , and 
valw. Dis",ml the v. l'-e • ..,m """I •. Tdentil~' an 

'-01,'" "",IS. 

" " 
( ~'", A"""mbly ~ure "',,'<rinK Cylind<" Head A. 

""mbly. ,.,., pa~" 6-~'7. ) • 

ENGINE DISASSlMlILY ICONIINUED) 

U. U&inll' ~ ma,net, remove the vol,'o tappelS QS shown 
in ti~u"" SA·20. Kup tap"",. In .,dOT U urnond 
_ ''''',- <an "" r<;".'~Il.d in ,"-d. O,,,iD~1 " ro. H 
In'~lIan ' • ...,01, ..... j.bc,ory condition. 

l.1. On a fiywhe.ll for a manual -shift tronsm;"';"n. mQrk 
the p ....... u .... plaIA! """er "'" that i\ ""n 00 repl~~ in 

" 

ENGINE (Engine Repair Procedure) 

"v. 6 ... ·~O~Vol •• To ... ' R.mo.ol--(6.0t·SUO) 

the .. ".... pooit;.,", n~n"w" the dutch p,,,,,,ure pble 
and cov~r .....,mbly. 

14. Remove the cIutcb pilot bWlhitli , See foilure 6A-21. 
ftem<lw tho> Ily .......... " 

" v . 6 ... ·~I ~CI" .. h Pil". I.,h'ng "m"."I--(&O(·56Zll 

I~. On ~ "'" with Co"...., Drive. ",move the ,"",,,mission 
and conver!<:r hou.in •. 

16. Remove II;.; nywlw.-l retainini bolbi and ... move the 
fiywhHl. 

17. Remove the oil pan, DiOC>l.,d the iMkel and .. al •. 
Re",,,,,,, the oil filler. winK tool M ·207·5-12. 

1 ~. Remove ,he oil pump and inlet tube uoembly. Di,· 
card the oil pump "",ket 



ENGINE (Engine RopClir Procedure) 

Dh ...... m bly 01 a ll ~ .. mp A ....... bly 

•. R"t"("~!h. oil inl<!1 ruM I""" W oil pump and 
~ tho p.k~'. s.:.. iii"'" 6A·22 

b. Remo.e!he """", ,da;ninl """'WII, then remo"" 
,"" rove • . Rem""" !.be (nn&' ,oto, and oiWt u · 
""",bly. then "'IOOV~ th~ ou~, "''''. 

I!. In .. ort ... ..,U threadin, """"I "",,,,1 screw 01 Ihoo 
proper di:Lrnf..tM' min u.. on """",ure ..rliri .... 1"" 
d>ambo .... ~ 8nd p .. n Ihoo ClIP ..... of "'" chamt... 
~ ,"" Iprinl Gnd pi .. ..,., • . 

~ OOT """"--.c 

RO IOI! AND 5H..,f1, / .JI 
..,55[,..81T -...... ~ 

~ 
'NIU TUSE 

f l • • ''''.22_011 , .... ....... I>/y-16OC-S6U) 

( For A .... mbly Procedure ", ... ~.inl Oil Pump A-.n· 
blr, ..... pall" 6-22 ) 

INGINE DIS ASSlMIU' (CO Nti NUED) 

19. I~n!he ,~ ....... k>r mounting boll8 and ~I 
tho I~ne",l£>r adju.odn, ann . t the wal<>r pump. He· 
>nO"" tho d.i"" bel!. 

".'0. He"",,,,, U", I"" .ntl pulley. tho JCncrator and the 
",.te. pump. 

21. R""",,,,, thr. cnonbhalt pulley bolt and Wtihe •. Slidfo 
the pulley 01'[ the end of ,,,- o:nnbhaft. 

22. Ren-.., the cylind1.r f .... oll _.., •• nd poket ( the 
c~ v1!ntiliolion lobe> bnlcket ill ",!AiDed by 0 .... 
cylinder lront """'" OOlt). 

23. Push the <::IlfIIShaIt tov.1Ird thoo I'M, of the ~ino. 
1 ... ",n • dial indieotot "" tbal tho, indicator pOint ill 
on th<o camshaf' .pmcut cal" "",ew. See Ii",,,, 6A· 23. 

6·9 

' ... .... 2I_C_; ... C_ . .... 1t IOHI "",-(IOC."") 

um the dial inti .... "",. l'ooitioo:J a Ia...., ..,...,.....u;"", 
bet_ !boo ~ ... Il wp"",kot Rnd the blodt. Pull 
lho, camshalt lo ....... rd and ",I....., il. Com""", the 
dial indicator "",din. with ."""ilI""t;""'. II the end 
ploy is ~.""; .. ;ve. replaoe lho, thmo. plate. 

~. ~mo"" the cranluhnft Imnt oil &lin.., • . Ro .... e the 
oranbhooll in • cJoclcwlee di~M>n e .. ~~ erom 
the front) to "'h up the _lad: on the lelt .;0., of 
the _in. F .... lablialt .... Ie""""" point on thIt bIodt 
.nd ~ from .hle point to u.., d>ain. Rolate 
the crnnbhaIt In II ... "......,.ute din!ction to lake up 
the .belr on the dlht lide 01 the chotin, then lo_ 
th .. kfl .00., 01 !.be dIIIin out with the r:."W~rI and 
menu", the diilana! hotw...;n the ",Ie",,,,,,,, point 
And tbe chain. ",., dr ftectlon i.o lho, djll~ .... nce be· 
I ....... " the two ,,""lOu.emen ... II u.., defte<:tion ex· 
ooro. '" inch. rep~"" the timing chain .nd/or 
spmci<ets. 

25. Cmnk thr. ""Ii'" until the timinz marb are .Ii""", 
"" 5ho>m in Ii""" 6A·2~. ~ tho "'""'"""ft .,,,,,,*"t "'~I bolt .nd wub... Slide both 

" 



6·10 

• prochu and timing chain forwaro and remo"" 
Ihem ... an ..-mbl~. s.", figure 6A -25. 

:.!(i, Hemove any ,idit'O and/or depooito from the UP!"" 
end of tho cylinder bo, ... Hen.,.,. the cylinder r;dge 
with a ridge ""tter, Fo]]ow Ute instructi",," furnioht<! 
by ,n. tool ITUlnuIactu"" . Non . rut inl~ tho .i n~ 
Ir~.·.l ar<a in ...... ",,. ~I 1/32 in oh ,,·hen nmavinl 
r id(.,.. 
Make .ure all be3.r;nK cap" (mo.in and connectinK 
rod ) are markPd "" t .... y can "" iMbUed in Ihfoir 
original ]"",lio"". Tum !he crankahaIt until t./", 
con"",,'inK rod bcinK removed is down_ Removo In. 
conrll'ct.ing rod ""p_ 
Ptuh the connoclini rod and piston Ms,'mbly 001 of 
lhe top of the cylinde r with ,m, h>tndl~ end of a 
hammer. ,h~id d.ma~" I~ Ih < «ank pin ~r Ih< oyl· 
indu "'an "''''' .. ..,mo,·lnt Ih. pl,'ft" and .<>d. Re· 
n"",e the bearin~ in ... u from II", coru,ecting rod 
and caps_ 
Rem,,..,, !he mllin """, in¥ ""I'll. 

f RO N T I NGI NI 

ENGINE (Engine RepClir Procedure) 

Di ...... m bly of Pl.lon a nd Conn • .,i n g Ro d 
A ... m bl y 

"- Mark th~ pu.to"" Rnd pi"" 1<1 RAAUt<! a ..... 'IIhly 
with the same rod and inola]],, (;on in the same 
cylindcrll from which they we,"" ",moved_ Rcmo.'C 
the pi.lOn ringo. Soo figure 6A·26 

b Rcmo"" tho piston pin from tho piston and con· 
necting rod. Soo fig"", 6A·27 . 

I 
rOflAI! 3 

0- Ofl Ait 1 

( For A_mbly t'rucedu,-" ",,,,ring Pi,t"n .nd eon· 
"""tin~ Rod A"""mbly , "'" p"ge 6·19.1 

ENG INE DISASSEMBLY ICONfiNUiD) 

30, C ...... fully lift 1M crank:!hafl out of the cylinder blo<k 
"" Ihat the thrust bearinl suria""," a,... not damaged. 
n .ndl o . be .. >nulLol . ,"'ilh U ' e t~ ..-oid _ible 
fracture or dam . t o 10 t"" fini. bNl our/a.«. 

31. HelllO"e th~ ,,',,' journal o il """I from t .... blo<k aM 
",., "",in heMin, ""p. ikl)l(>V~ (I", <><p <0 block oKle 
_1.. Remov~ the main bearing iruoert. Irom the 
hlo<k and """riny ""t"'. 

32, H~TT>OVe the """"haft thrusl plate_ 

33, Clotefully re"",ve Ute ca"",ha ft hy pullin g il IlIwaro 
lhe front of the engine. 1I .. UU.iOD to . .. oid dam -

f l. , 6 ..... 26---'1"0. a.d ("". onl.g ."'" A ..... bly-!6OC-.il6251 " ( in, t he lo urn.l. a n d lo!><s. 

" 



ENGINE (Engine Repair Procedure) 

3-1. Drill • 'kincb hole In tn.. ""mMall reO-' Intrinl 
bo.., plUI and """"""e the piu& :u -... In ft""" 
M·'" 

35. ~"the amsh.lt t-rinp. s.., Ii",,,, 6A·29. 

' • . u ·n-co ... ,""', .... ift, 1_ •••••• 
1", .. II.t;""-(6OC·S nil 

fNG.NI ASUMBLY 
(ING.NI '''MOVED fRO M VEHICLI I 
Cylind ••• Iock 

I . TIIorou,h1y cJ. .. n \he blocl< in ..,l .... nl Remoc>- old 
psk<>t ma"-'tial IrtIOI .U rMCIUntd .urf.oco». Rcm<we 
a U pIpe plup..-hid! _1 oil __ • lMn c18n out 
all """ _K"". Rlow out all _~. bolt hoI ... 

6-11 

~I.c .• wi th romp.--.:l air. Make IUH the thfUdo in 
tho cylincloo, head hnh hoi .... .., eWarL Dirt In the 
th .... ds nay .. ...., biodinl .nd _It in • I ..... 
~ .-.-lint. Ute a tap k> t.,.up ~ and In 

"""""" a ny depooi ... 
2. ""te, tho block hal boon UIOruulhly cl ... nro. rnAke a 

cl ..... -k lor c .... cu. MinUko ..... cb not vioible 10 the 
nIlUd en ~ .... doleckod by ""'Olin, tho 1UIpr!CWi 
.... ",ilh • rnUlNn> 01 25% ke ..... "" and 7.5% li~1 
mMor oil. Wi"" tho pari <by and irnrnedialely IWly 
, """tin, 01 ~i.ne u~jd" dD.>I...m in wood alcohol. If 
",""cleo ".., p ...... nt. tho coaUn. ",ill boaJrrM. di-· 
<»lo~ at tho ""f"""iv~ A"'~. I lel'l~"" tho bloc:k If It 
• crackod. 

3. CIw<:k ~n .... chlr>ed raoht our!"""" for burn. nJduo. 
"""'~. and ..,., ..... RPmm ... mino, imperlecUono 
with an oil ,tone. Chtd< tho 1Ia_ of tIwo ..,.Un<1e< 
bind; Pl!ket eurfaoe Iollowin, u.., p"""",,,u.., and 
' ]>r<:ifiuoliuno rewmmeoood 1M \hoi cylinder """d. 

~. Il.~pla"" all C:<PII""ion-type plul' thai obow ~vitt~1IOI' 
of ka.bK~ . 

.5. I~ the cylU>do> • ......tl:o lot """""-:. """h,--. or 
other liFoI 01 wear. Chod< the cylinder ""'" f .... 
ou t-of·round Ind ... per. M ...... .., the ""'" with ..... 
• """",10> II. UI~ fullowin,; the ino'ructiono 01 the 
""'nufact"'~r. M""ure the dilunctcr of each cylindt:r 
00'" at the top. middlp. ~n~ bottom with the pure 
placed at ,;,hl an.l .. and ~Ilel k> tho! O!'n!e. llne 

lIN( Of ENGINE 

2 . lAPEl = 
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'0 
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of the ~n~i"". See fi~ure SA,'I(). A . ta"chrd ob'e eylin· 
ckr bore .hould IlOt ~x"'-""<l the limi!>; uf 3.5000 W 
:1.f,()Z4 incr.e.. 

6. Helin;,.), cylinders that ~'" d""ply IIffirM andlor 
whf,n out..,l·muod ond/o, taper ~xc-d II", I' .. oor 
limits. 

7. If the eylin der waH. hav~ minor surlaC<' imporiee. 
tions , but the bore wear oc... nol ~xc-d II", limits 
01 .1Xl3 inch Ollt-<)f·round ~nd .OO5 inch lap.r, it may 
r.., po ... ible t" "'rr ... '~ the imperie<.~io"" by bonin l the 
cylinder wall. nnd imt.~llinK now ""rvi"" pi.ton rinll'. 
providinK tl>< pi.ton c1emanC<! ;" within limitJo. U ... 
the fi"".t gmcie 01 huning sl""" for Ihi. "..,nlliun. 

~. Honini/ i. ,~nd...J for rolinishinw; cylinder 
wal lo only whpn til<' wall. ,,", ... minor impprll'Ctiono. 
<uch ... li~ht <ell/b. I!Crawh"", etc. The gmde 01 hone 
to be l1.S<'d is dekrmin...d by lhe amount of metal to 
ho """",'ed. Follow th.n ins tructio,," 01 tho ho"" 
",,,nu faclu,",,,. If coo"", 010" ... are """<I 10 .lart II", 
honinll "I",,,, (ion, leave ~nou"h mal~,",1 "" fhat all 
tho hone marks rnn br. ",moved with tho finishin~ 
hone ... hich i. used to ootain the pro]"" I,iolon cle.r· 
~~. 

9. Cylinder ... "lb that a", ""verely marred and/or ""'" 
ooyund the "pcdlied lilllits should be reboYCd. 

10. For tl>< proper lJ8< of the r.borinll <'<juiVffi<"nt, follow 
the in<truction< of tho manubctuw •. Only ox!>"ri. 
enced ""room",1 should be allowed to pcrlonn this 
...."k. 

11. Aft"r th~ final operation in ~ither 01 the two ",fini>h· 
iog method,. nnd prim to chooeking til<- piston fit. 
thoroughly wash tk cylinder wall. with ooh,.,nt to 
"move all ab",.i,.., particl •• , thon thoroughly d,y 
the waH~. 

( "m. hafl 

12. Clun tty """",hoJt in ..,Ivent and wipe it dry. Inspect 
the "'''''''Mft 1000" fOT """rin g. a nd signs of .bnorTl181 
... ~ar. Lobe "'",r ffilty ",.ult in pitlini in tho g~nefKI 
"rca 01 tho nooe portion 01 the lobe. Thill pittinr is 
not detrimpntal to the operation of the c",,,,,,haft. 
the,efore. the carnsloaft sl ... uld nut be replaced until 
the lobe Jift 100;0 has e xceeded 0.005 inch 

'1"1 ... lilt 01 camshaft lobe. am only he accuratdy 
d",eked wilh (I", ""","hall installed in tl.., eng ine. 
Refer to "Camshaft Lobe Lift. .. Refer to ligu", SA·to 
in !No "On·Th<o·Car Acljllo!m<>nl<"' udion. 

13. Che<k tJ", ",""'haft }ou"",1 L" bea,ing dca"""", .. toy 
mea..urini tho dism.t.-r of 1M journal. and the 1.0. 
01 tho bearing • . If tho de",n",,,,, exccech tho w~,ar 

limit ul .006 inch. lhe camshah journals should be 
",finished lor und<e",ized bearings or the camshaft 
repl.<JPd. andlm tho oo.rin~ should be ",placed. 

14. C""",halt bearini' are availa ble pre·futishOld to oi,.., 
lor . lnn<brd nnd O.015·inch unden'lize journal diam· 
" ... "'. Number 4 hAAring i. not inl<!"""'ng".hl~ ,,;th 
the othor i><'atini •. 

V;. Check t ho d istribulor driV'< lear lor broken or 
chipt>M to;eth. 

" 

ENGINE (Engine Repair Procedure) 

16. Remov~ Ii~ht 8(!\lff •• sooreo. o. nk" from the ""m· 
.halt rDaehined .uriac,," with a .mooth "ibton~. 

17. Pooition tM bearing a ' the bearing bo", and p"''''' it 
in pia"". No. I um.halt "" .. in~ mu>t I>< pr ..... d in 
O.IOO--t.t ~O inch I",IQ'" Ihe f"",t '~ee 01 th~ oc.ring 
bore. r .... the .. rn.ininr ""arinl ' in . ul!identiy '0 
ali~n the oil oupply hoi ... 

18. Clean out til<' """",h.,ft "'~r I;.-<aring 1>0", plug """'"" 
thoroughly. 

19. Coat the tlange 01 " "" ... pl ui ",·itll ",'ale, "",islant 
"<"RIp, nnd iruts>1l il with th<- RanI" IncinK out. s"., 

fiiUre 6A·31 . 

20. lliive the p lug in unW it is flush or slightly below 
tho, """tinK .uria"". 

21. ",., call1Shaft and related parts a", . ho,",,, in lill""'" 
6A·:l~. Oil ,hoi- CA"",hArt ~t'>d 'Pl'iy h,b';I'I~te to .It 
llilIllIhaft lobe>. Ca~ully .lid~ tl><: """"haft throuKh 
th<: I;.-< ... rings 

22. Install tho thrust ptale and liahlen tho retainini 
""" .... to 12· 15 lbo. fl. torque. 

«ank>haft 

23 . The crankshaft and ,..,lated par'" om ohown in figurP 
AA~. 

24. H.ndl~ tho ... nk,hoff with '.r~ to .,·oid poo,ibl~ 
I .. rt"",. Gr d.m.~~ to the 6ni. h.d .url.ce<. 

25. Clean the crankshaft with "",h"n1. lI",n blow oul all 
oil pol. .... ~"" with romp""""" air. 

26. Clffin ~nd i""l"'Ct "",eh oo..ring inl>er! ""refully . M a ke 
"",win the oil hoI", ar~ 01"'''. Brorini> that have a 
""",...d, chipped or worn .url."" ,,;11 hit, ... to b.o re· 
placed. Typical ~=mplcs 01 _.ing lail" .... And 
th~;r cau"", "re """,,'n in figllre 6A·34. D irt or other 
lo",irn m.teri.1 under a hearinr in..,n may h .. ·• 
di.tort01l the b .. rinl. Sound judlmont and proper 



I!NGINI! (I!ngine Repair Procedure) 

CRANK SHAH 
S~.OCHI 

" MIHG CHA, ;,;";o,;;. _ __ / 
C A.., SHAfT ~, 

IH5!R15 

CA'S 
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I 
I , 

lnOjleCtlon •• r~ n_,.,. who" ~ ... I .. at ina: beuln, 
f.il,,,,,.. Tm,n. looped ,,,,,," and <lDI\IloOCtin~ rod 
jou,,,,,l. for =~ka. "" .... ,""" •. JJ'OOVcs, or """""I. 
0.-- minor inperfeclinno with An nil.""", . Rellnl"" 
""v~..,.ly = ,r<:d jou"",I •. 

\ 
OV U IAY Cia ... 

'00 .. EN"" 
W ""U 

.toG'" (POU''''O) 
.. eliot" 

' ..... 0 . ...... "NG 

~~-J) 
UO,US . ,01 

lAo'u, .'0' ,." GUI f" " "11 

A V5 I :: vrUIe"t ''''(1 
C VS 0 = HOItZON!.! I"~I 
" V5 C " ",0 I VS 0 " O\II.O!'_loo .. O 

CHfCK fOl OUT C)f .IlQUND ,, ' 
[ACH (NO Of 1OIJ':NA1. 

.\ , 
\ , 

I • 
I 

-, L, 
1 
\ 

I 
I 

, , 

\ , ,,,- \ 
\ / ,' , , 

, , , 
, , , - , -~-

~--
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ENGINE (Engine Repair Procedure) 

' .. . U .. U _ h o l Oil ,"I .. . ... ~ 1oo ... II~toO(-$.n l 

Z7. MI!UU'" the diameler of eod> journal in I t ..... ' lour 
pIaoo>o l<> dtolermu>e """",f·round. tap"' , OT unde .. tu 
oondilion. s.e ilIUM 6A-SS. 



ENGINE (Engine Repair Proc_dure) 

28. If the .Ioumall .,...-d the """r limIt 01 .0006 Inch 
OUI-or·r<>III>II ..... 001 ind> "'I"'"r. they ahould be .., 
flniohod '0 ti ... for the nod undc~1.u booIorinl. 

29. II the joumaJ will nol Holean II,," lu Ii"" the p"'lI"r 
clN ........ with tho. II>IlI.imwn un<J<,BiUt lwlrin. aVRil. 
.ble, .... pt."" tM cranbhof .. 

30. AlwMYO ,""pmdu"" the MIn<' journoJ ohouldcr radiw 
tl\e.1 exi8tc<1 ori.i""lly. Too """,II ~ .. diu. will ..... uH 
in I~ti."" failure 0/ tho cranhhoh. Too large A 
radiw. will .... ult in hAAring ,.ilme due to n>diw 
rido nf th<> hMring. 

31. After r"finitohinJ tho jou"",". chom/er the oil hoi.,.. 
thon pont.." lhe journal ... ilb a No. 320 ,,11 polW>int 
cloth and ~I~ oil. C~ do\h ""'Y be UHd .J.> 
... 0 poI.."in •• ",nL 

32. &. .. ", that thr rfllr journa.l 011 _I , __ .", 
",",. 

33. 11\11.011 a """ rMr journa.l oil _I in tho bIudt ... 
....,.." In fi~ 6A..36. and r-.- main "",rin, "'fl. 
See II"' .... SA.."!7. A/ter ira ... I"li"", CUI lhe endo of 
the .eali n .... h. 

34. Tho mllin bearing a-,t. are ..,1""11 ",, lit. 0 0 not 
Hla ~r lop be .. inl " P' nr 0 .. be.rlnl ' hlml 1<0 ob. 
loin .he proper be .. illl" d .... n .... 

35. ScIO<1h~ fit b....rin,r •• '" ~",iJ."h'" lor .. ,......., In ttand. 
ani ooi ... only. SIIIndo.r<I b..uinp a .. divided into 

fl, . 6A.n_I".la nj~1 onll Moo.~"", ~t ... ti ••• o-
1.,1 •• lo .. o .. ,j--l&OC-.l U$1 

IWO ,lui and "'" idcntifi.d by • daub nI md or blue 
polnl. 'WI .... \0 Section 6C 101" the available .w:.. 
R04 "' ....... M • • I .... in • ..-... ,he .1".001«. ~ .... 
..... kod b ... I.... oIKn .... thr du ........ 

36. Wheq ,..,plao<i"C ".d ... d b<a.riDp ,,'Ith new ..... ;np, 
It io ,Nd ,.uti.., t. IIr>t 1" 10 """oln 1M ".0_ 
<Ie ... ".., ".th , ..... 1>1"" beari,.. .... Iyea. 

a7. He ... ", the bearinJ borea are ckan, Place the UIIP'" 
main beoorinl u-rb in pooilion in the bo .. with lhe 
10."1 fi'tin, in <hIo .10' providf<!. 
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31!. I""tan u..- )oow", main beaM' m. ... in .... bea..u.. 

-~ 
39. ean.fully "'-'. lhe "",nblwort into p~ Be ~ 

ful .... to ~."'o,e lhe be .. I .. , .".f ....... 

40. Plaoe a pJ.,u, ,,{ Plaali.a.., "" W "",nbhaft joumaJ 
Ihc full width of the bto<llin. eel' and aboul 'I. ind> 
o/f..,.,ntfo •. s.e llgure 6A.J.S. 

~1. Inotall .... ""P And tilhlen the bol .. to 6(;-;(; 11><0. It. 
torque. [)u nol tu.n th . .. nk'hft while the P I ... i · 
r';~ I. in 1'10«. 

42. Rern<>ve the cop. "l'he-n ulln, the PLutipl" oaIe. 
check Iho width of the PlMtip,e. W",,", checking 
the width of 11>0 PLutip~~, cNck .llhe wldHl poinl 
in order to ",I U", tDinintwn ck ... """,_ Chotck ., """ 
""'~1 point In ordoor to ret tho """"imum do!oor­
.....,.,. TI>e dill.~ bo!tween the 1_ pN!inp .. in 
tho "']>e<. TI>e 8peci1\ed allowable .. per limit;' 1Xl3 
inm { ..... r limit .001 ind> L 

ta. If the c .... """'" iI w. than the ~ limit. of 
.ooo:;. .OO2.~ inm. try lwo red bearin, hal_ or • 
combination of rod.nd bl"" dep<mdin, uport lhe....,­
dition. 

44. AI"'r the bea.rin~ ..... bIoen AltO<!, apply a li,h! coat 
of ~ng;'", oillu the )<rum.IAnd ~rinl" then install 
the be",inr ClIp. 1'1.10 ""arlo, 'Op' ..... nwqbe ro<d I 
tbru • "'.rti ..... 1 1M front 01 the e" llne. The . ..... "'. 
.... ,"" •• p """ .. Id be ,..lnted .o.'.rel 1M , .... ," 01 
'M .IL,i...,. T""'I'H the eel' 0011, to 6.'>-75 Ibto. ft. 

45. ~t Ihc proood"", I .... thr ino .. lbtion. 0< replace-­
ment nI the ""'oUtWt, burinp. 

4&. If tho ..... "..un b.-rin. iI "'P .. ....!. "",lac. the 
10wer oil -:t in the rur main IIMrio. "'P .nd the 
000. ~ n.o upPer 011 _I in the bLock annot be 
""' .. ....:t w.th the ~'I INtalle<!. 

47. To ",p1.ac.! Ihe 10_. roor on _I """ .MIe ...... Is. be 
au", the ..... r journal oil _I i<O</V1l .. clM.n. Ched< 
the i""tIIliAUon of the no'" .... r Journal oil ..... 1 in 
the rear main beArin. eep: the enda nI lhe """I. mWlI 
be cuI fiuolt , 

48. Dip the .m., _10 In t!Shl enrine oil. then immedi. 
a!ely i ... tall lhoom in Ihp IF_. Do Dot ~ .. No.1 .. 
on the .ide ... 1 •• The oeab or. d .. IIDN 10 upond 
.. MIL dipp<-<l h. oiL V.lna H.le. "'OJ" rfl.Hd !h.i> 
~xpamion. It ....,. "" .--ry 10 tap tIw -r. into 
pbwloo 10< the bot \.l. ind> oIl .. ~eL. 00 ... " cu. t/wo_1 
projo!din ......... 

49. Ched< the ..... maut _rin. c.p _ ....... """ 1Mb 
by oquirtin, , lew dropo 01 oil into the partin. li,­
bet..-een tho _rilll" eep and tho cylinde. bJuck lrom 
the oum;de. Blow """'~ aU ..... ins. the _II 
lrom tho inooide of """ bl<tck. ]I ,I, bubble. appea. 
in the on. it indi ... ta llUMibl~ nil ..... Ita,... Thi. ' ''I 
u.ould M' be ""tlo.med on newly In'la lled ..... 1. 

" 
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until iUffi<i~n ' .ime ha, _ n .lIo,,· ed for the .... h 
'u . " pond i"tu the .. . 1 ' '',.,' .... 

50. Ins",!! Ihe 'hrum bead,,~ cap with the bolt.. fin~~' 
light 

M Pry the " ' 3nhhloft forward "gainst the .hrust , urI""" 
.1"'" upper half 01 tm, Ix-.arin~. s.,., figu ... ~A·39. 

62, H"ld ,m, erH,!k"rn.!L lo","",d and pry the th"",' 
bearin, cap to the rcar '" ,hown in fi~ GA-39. 
Thi. will alil{Tl till' Ihn,.' ",trIa""" of ho.h haiv". 
,,/ the t-orin>:, 

M. Rcla;n the fo,.w,rd p,"",,"ure on tl,., crankshaft. 
Tq:h(.,n the cap bolts to "P"CificatioM, H,f,r to 
fiJlU .... llA_~9. 

'"" . For", the ",.n".""I. toward lhe ,...,or of the eng;"". 
55. Install" dial indicator ,., the contact point relit. 

a~" ;ru; 1 t .... o",nhhalt ftan~p and the ind;mtor ax;. 
;. paraU.l lo ll", "r~f\ axi., s.,., fi ll"ur. 6A--4(), 

.. 

ENGINE (Engine Repair Procedure) 

.'.,6. S<>t thp di. I on <eto, i'ush the cranbhalt forward 
",,,I no,," the "",dinK on Ihe dia.l. 

.~7. If th~ end play "x~s the wear limit of .012 indl. 
'~I'IHc" the thruo. bcarinK. If the "nd play .. 1_ 
than the minimum limit IHmits a re ,«)4 10 ,008 
inch ) . iru;peel the thrust hearing boos lor ocrntches. 
oor",. n ieb •• r f.",iKn matter. If the thrust fa""", 
are not def""'i....,. thPy prohAhly we", ""I a1iS ,>e<I 
properly. r""t.111 the Ih""" Ix-.. ing and align the 
faces followin>: the """"mm"nded procedure (IU"" 
50, 51, 52, and 53 ) then ,echeck the end piny. 

;;S Turn the ~ll.Iine on lhe work . land "" that til<> front 
~nd i. u(>. 

PI"on. 
:,>\!, Kemo"~ depooilll from the piston ourfa""", C]"an 

Ii"WIl or varnioh from th~ pi,t"" ski" . p iaton piM, and 
rinK' with ",1"('lIt, Do not ".~. n u, li. d .. ni nt .. I,,· 
lion or. wi re bru.h ,. <loa" p i""n<. CIeQn th" ,iUi 
g'OUY,"" with H rinll ,roo"" doaner ... ho ..... in ftg­
Ute 6A-41, Make sum tl><- oil ring olols l or hole. ) 
are d~mL 

60. Ca ... fully ins(>eCt the pilitollll for r",elu .... ~t the .in~ 
lando • • kirts. and pin boosco, and for """fred, rough, 
0' """~ . k irta. If the lower inner portion of "'" 
r ing , roo,,,," have high ole .. , ",place the piston . The 



ENGINE (Engine Repair Procedure) 

.I<'p will interlere with ,inll operation and calIS<' 
""""""i~~ rinll .ide c\e"r"""". 

61. Spongy. erodt'<! a..,.., nell' 1M ..JK~ of u.., top of 
the I>iston "'" wually caused by detonation. or pre­
i,;nition. A ""iny "urf~"" on tM thru/;t .urface 01 the 
pislon. "II",,! from u.., ""n~rli"" botween the piston 
I>in hoi .... can be causcd by .. bent connecting rod. 
Repla"" pi.tonA IMt "how "igos 01 ~x,,",,"ive _-"'. 
... avy rin~ landi. f",dum!. and/or dama~e from 
dctonabon m p",-iKnition, 

62. Check the piston 10 cylind~r bore dear.mce with " 
",,..ion "",Ie and rihbon and tf><, ring .ide dear.mee. 

63. Repla."" piston pins showinR .igos of I,.,.cru .... or 
e tchinll and/nr wear. 

64. Replace all ring. that are~. chipped, or cracked. 
Ch""'k the ~nd gap and ,ide clearance. It is 1100<1 
Pntcti", to .. lway" install new rinlt'! when "".rhaulinR 
the enlli"". Hin~ • .r.~uld 001 boo tran,fe ... "d from one 
1>i"oo to onothor r.,.rdl"" of mile"r •. 
The rioR ,ide dean"'ce should be within .002-.0035 
inch, ~ end lIap should not exceed u.., limill 01 
.010·.025 inch. 

61), Pistono am available for ""'icc in ,tandard . iz,," 
and .020. ,000, ,OW "nd .OOO-inch o'.e .. i"". Stann­
ard .~ pu.toJUI are divided into I"", oi."" and are 
identified by " daub 01 red or blue pIIint. I~f.r to 
s..ction 6e for the availablA ",,,,,,,. 

66 The piAton to cylind<>r 1-00 ... clea.rana! .bould bo 
from .0021-.0027 inch. The wear limit i •. 005 inch. 

67. If the cloarance is I_te. than the maximum 
limit, _hed calculations to be sure that the proper 
Ai .... piston has oo.,n ""l""ted, chM for a dllma~.,.) 
piston, then try a new piston. 

68. If the dearance is I.... than the minimum limit. 
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","",,,,,,k calC\ll~t;"n" bel",... lr~ing anothe' I'iston. 
H none can be fitted, refini8h the cylinder for the 
""xl . iro pi.ton. 

When a pioton b., IIftn firt.-d, mark it lor .,wmbly 
in tho cylind.r to ,.-hieb it ,,"u fitt.d. 

69. If the taper and oul-<>I-round rondi\;""" 01 the 
cylinder bore are within limi"', new pioton rings will 
, i"" ... tisfacto'~ .. ",i"" provided the piston el ... ,­
.nee in the cylind~r bom is within limi b<, If u.., new 
rin~A an> to 00 ',..talled in" uoed cylinder that has 
nol been refinished, reroove the cy1illd~r wall "glaze" . 

.. nON C .... "NCI C""IT 

I .OO'~ .... 0"" 

"I '00' "~~0/'01 

" -, oon ! IIION 
.00' . ' ~ION 

" • oon ! IIION 

IQ I ~ 
.OO~ RIIION 
.0015 111.0N 

• ! • • • , • • .l/; • • • • roU"o~ "OIJNP~ , iU AM'l!1 IXAM"lll 

• -~ , 
~ , 

~ .. .0076' 

IlX"""'1 IIXAMml 

• _ .oo~ _ .00 1 
_ 0 ___ 00, .00' .00 
ClI~U ttCI 1M IMOtU 

70, Cak-Illato. the si"" 01 piston to be """" by takin.iL • 
cylinder bore check. Refer to figure 6A-30. 

71. SeI"",1 the proper Ai"" 01 pi.ton to provide the des.i1'1'd 
elearnn"", 

72. Make.ure the piston and cylinder block are at room 
wnpe,~tu .... (7WF ). AIt.r an)" retlnishinr oper •• ion, 
allow Ihe cylind.r bore to rool and make .ur. tho 
1>i"oD and bo ..... cl •• n and dry before tho piston 
fil is checked. 

73. Allam a \eDl!ion omle to the end of a fedc. caui<' 
ribbon that i. f ..... of denl1 01" buml. The feeler rib­
bon should be V. inch wide and of the r=ommended 
thiclmes8 listed in the Piston C1Mr""ce CMrt, 

7~, Puoition the ribbon in the eylind.-r bo~ "" that it 
""tends the entire lenlith of tbe piston at 90' lrum 
the piston pin ]"""tion. 

76. In"",I the p;'ton ""d install it in the 00,.., "" that 
the end 01 u.., piston is abollt l'h incheo I>.low the 
top of the cylinder block and 1M pialon pin is 
""ralld to the crankshaft u ;', 

" 
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76. Hold !he pilton and oiowly pun the _Ie in ... ,,,,,,ht 
H .... "'ill> thc ribbon. nolinl the pull Alqui""" to ..... 
move u... f .... !p, ribbon. See filUm 6A-42. 

17 Tn the Piston CleArance Chari. u... dio.l"""[ Ii ...... 
"'1""""01 1",,1., .ihM ... 01 VIIr ioui Ihicl;...,..,.. me 
horizontal Linel tep,""nl Ihr pound. pull .• nd !he 
.",rtic&i lu- r.p ..... n. "'" clcool1lnOM. To dolrrmine 
ihe ,,~ . ...... '" the line """,""nlm, the pouno;k 
pull ""'IUiro<I to n:'1nOV4l the (...,10" tibb<>n fmm W 
o:ylind<>, ho",. Follow the horizontal lir"WI LO u.., .i&hl 
until it inte..-u the dLol"",,1 1i~ Np..-n1inl the 
1<I'01~r ribbon. H<-Ad down tk ,,~.ti ... l Ii"" for the 
c!<aJ2nOO. 
EXAM PLE , 
• . If. 0.001[0 inch feele. ribbon io .-d and il ",boo! 

awromn..IP.ly 4Lfo-poundo pull 10 ~ Iho 
!..,le •• ibbon, the cleanma. if .""""rimaldy 
O.OOO!I incl! , 1'tUt bo detenniood by ko.:o.tinl ~ 
"",,00. pull ( 4 '1,) aNi r"l1"",;n. the li"" to the 
.ip,t until it Inte.-:1iI with the diAlJOnal line 
..,p", .. ntina the O.OOl5.-incb !"'lie •• ll:>bon. Read 
down the _eniuoJ line 10. the clN.anee (appro .. i· 
ma~1y o..oooe inch l . 

b. 11 a Il.OO3-Ind1 lee .... ribbon io ueed and it takft 
appron .... tel)' It-1)OW><Is pull 10 n!fn(IoW! u.., rib­
bon. u.., ",,"uh.n' clMranoe ;. approximatel)' 
0.001,"; inch. 

C. 1/ a O.OO3·inch ,..,le. ril>bon io UI<!d <ULd it tak .. 
a pprnIimateJ), 4.poundo pull to ... mov. u-.. f""le. 
ribbon. the ,.....Iwlt ~ io apprnr.imately 
0.0026 inch. 

78. ~1N:t the "",pe' riftJI: lie!. lor the ,"'" p;'toa 10 be ..... 
79. Poo.ition the tin. In Iho cylinde. 00... in which 

INGINE (Engine Repair Procedure) 

80. Puah "'" rinc down Into the bore anoa ,.,he", "" ..... 1 
rln, -..or io not MCOtln~ud. 

~l . U .. the head of a pilton to P<l"il;ur, the .in, in the 
!Y>N on u... ,inR \0 "'l""~ with cylinde. "",II. tJoe 
,"u,ion ' 0 anid ""''''oIe '0 the rin, o. <ylindu Ito...,. 

82. M....., ... the pp betWfen Ihr .ndo oj the rinI with 
.. /...,L.., il'UI". ~ Ii""", 6A-43.. II the .tnJ PP io 
... than "'" ~ _, limit, tty anothr. 
Tin. rL ( Ro.com"""""'" limi .... .., .OH)·.~ inth ) 

83. CNock the ,in, aide cleArance of the compruooion 
rin •• with a (",,!.or PU'~ ill!lf!l"led between the rin, 
and il& I_e. land. See (,iUn' 6A-44. TIvo puge 

It ill ~oinll' w too ..-. f!t . ...... 4-Ch .. I,; ... _I", Ski. CIOQ ... ",o-Ty~; •• I-( 6Ge-$""'1 

" 
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ohouId olido I .. "dy ouuwod the entl ... rin« ci""",,· 
I~ ....... witham blndin&. Any...,... INt 0«\In .. ill 
loon •• ~p al ..... in ...... JI<H1.ion uI the ..... e. land. 
If 11M 1 ... ·« I . ........ vc h is"h .w,... <he ,1110" ohoul4 
1M ,.,.Ioed. 

Conn •• I1" , Roolo 

a.r.. n... ".",n""lin~ roda on<! ,..,Ial<'<l parte .hould be 
~r.lully inoP«'tOO and c...",ked lor ,'Qn/ur"",,,C't' l<J 
• """iIlCllU<>no. V"ri<>uJo form. of ""Ii .... wu r ~u....:l 
by 11_ pa,bi can be ",adily m.nlifl.-d. 

liS. A ihiny ourf""" "n u,., pin b... .id. uI tho! palnn 
Ulually IndltaleA thai " <lO<1J>O<.'tin, rod a benl or 
!he pit"'" pin hoi.: ;. nol in pmp!'r ~"'Iinn 10 lhe 
piolon skirt IllId rin, J"OOV"I. Abnurmool ~in. 
rod bearin, ...... r Cln he .,.......:1 by ~iw. • bent 
ODrIlICdin, l'OCI. on impropoo. 1y .... chined crank!>in. 
Of • tApered ~in& rod bore. 

l1li. Tw .. "", """"""'inC rod!! ... iIl not .,....,t.c an C'QIly 
idmliflable ......... """" .. n. bu . '-II), Iwill<'<l rod!! wm 
dillurb lhe action 01 ..... entire pil""'. rinp. and 
...........,,;nl rod --",bly and may be the co .... o f 
~x",,""lV(! oil OO .... wllplion. 

81 , Ck>&n the <)<.>ru>OCtin, rod in ""Iv ...... includinl lhe 
oonn«hnl rod bore and .he back 01 the i ...... t.l. lIa 
nal UN • <au" i. dUDi", ",Iulion. Rlow out oil 

UPPEI 
CO",P1l5510N 

~tNG tO Wf. 
CO",'U55'ON 

liNG 

__ c""""", •• ,' 

fi, . .... U_'I ...... Conn .... ng lod , ~n~ 1 01. ,,,,, ,. ... _ 
(..,C.5645) 

6-,' 
...... 1<"1 ... llb. oo.:np..--d Ill • . 

S8. Inop.ct tho mnrwoctin,l"CIdI for II,.... of I~ aDd 
the bearin, 00 .... lor out..,,·"""'" and tapoI". BNorinll 
ho .... out·<.hound and taper limito .'" .0002 inch. If 
!he 00"" uCftdo the ............. ndt'd limite and/o. if 
II>< <XlIlI><C!in& rod Ia lract\lrOO, It """"Id be .~phKrd. 

III. c.heelr ..... 1.0. of the OO' ''\oIo:\ln, rod platon pin bo", 
lind 1he O.D. 01 the p;"ton pin, RepbOll t/wo connect-­
tnt rod if the, rin bo", II .... , within opox:ln"",w"", 
Repia"" the p;"lon pin il the pin i.o nol wi thin """"j . 
fic:tlions. 

90. Hepla ... tleleeli"" <lOnrIeC1;nl rod nuto IllId holto. 
9t. ",. piston. oonnectin. rod. ond .... 1.0 ..... PO"" a ... 

obovIn in II,..,., 61\-'5. 
92. TIv! platon pin ........ of 0 conll«l;tIJ tOO. ....... , be 

will,i" Il'" limi" of 0.9107..(l.9112 indL "I"I:>o. d~ .... 
of the pia..,., pin mutt be wllb.in the limi .. of 0.9126-
0.9123 inch. 

Ao .. ",bly 01 Plsl .... onol Connedi .. , R .... A ... ",bly 

( I'"", O ","-mbty P",""",UI'(:, _ \*l<' 6 · 10. ) 
a. A&oemble dootAill 2 And 3 of Tool 6135...1 t.o the 

pillon pin. 
b. App)y ... l;,ht ""', of "",I"" oil t.o all parla. Alt· 

""mble ..... plal<ln to the (()I1neo;t!nK rod with oil 
oquin hole in tile oonowctinr rod and the indon· 
tation in the pillon. Hele. to II,..,., 61\.26. 

f- "'" 6IH·J 

" 
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c. S~rl the pilton pin in the p;"lUn dnd ~in~ 
rod. With tho I<mg pilot (detail 2) enwing liro! 
press tho pilton pin throulh til<> plott," ~nd ron­
IlI'C!inK rnd untU detail 2 ill _led firmly in 
<leui] I . s..., fit"'" 6 A-I6. 

d . Fo11uw 110" .... tru.,. inno con\lllned on 1M piston 
ring poe",".., and "",,,,II \he pillOn MnP- U.., 
P illion Ri", Eo",,"""" 'J'ool 6149·3, to avoid DVeT­
expMKlins Qr.d to ~~I-"Ul<l u,.. ring 10 a true eire!" 
to avoid diat<>rtion . 

c. &, au .... u,.. t>N.rinl n-' lO .nd Iho be",in, bor~ 
in the co/Uwdin, rod ~nd ""P are clcon Forei", 
"",18",1 under !he- i"""N IDIlJ' dilcnn. u,.. bH.r­
ina: and CO""". ~i1t=_ Install !he '-<inr inRru 
in II ... o;)nJ ••• ,;tin, rod and """ with th< tanp 
fittinl In lhe 11011 prorided. 

f. Afl~r the conOOClinll' l""<I<LI .'" """"",hlN! to the 
pillion, chl><lt .hem lor bend Or twill on a .uitabJ~ 
.oli""""nL root"",. Follow tho inetructk",. of the 
Ii.to,.. """nulacl"", •. If the bend lind/or twist ill 
e....,.;ve. the a>nnf!C1ing rod IIxKI.ld be . traiJhi­
....d or ",plo«<l. 

(NGIHE ASSlMll" (CONTINUfD) 

93, Be sure ,,, In",~11 ,he pl'lun. In Ihe •• me 'ylind ... 
hum ",hiob t hey .... re ..,movod, ur Lu .. hicb they 
wore lined. Til< """nKtinl ...... nd bu.inl " 1' 
. .. number. d 1,_ L ... 5 bqinnln •• t 'h~ f •• n ... f 
,"" ~ ... i .... The num bers on tho ........... i ... nHI 
.... bo-arinJ u p "'.... ... .n lhe .. ",e . i"" "'!w,,, 
i ...... U .... In ,he <rLln.er bo...,. If •• 0 .. nO<1i.,. ..... i. 
e,'c, , .. n.poOed 1<0,," .... b loc:k ... 'rl' .. "", 10 
.n .. ,be,. new bu. in •• ,""owd "" ftU .... ond . he «on · 
nUlin~ .<><1 . hould "" lLum~.~d '0 <o" .. """d with 
<he ,",w <ylinde. Dum""'. 

94. Mob> ....... "'" nne lap. "'" prope.lY i...,.d around 
tlwI cin:umfeRtlOO of thP pio<on. 

96. IruobU a pLotM .in, """"prcuo< oro tlw pi.J.ton and 
push the pilton in with. h,ootnml'f ho.ndk until it 
;. oIi, htly bolow the top 01 the <:),lind.o • . s.e 1111= 
M·( 7. Be ""~ to ,uide the COnnectilli rorh to avoid 
dom.g inll It... ~"'nQhaft jou.nal •. IlL .. ~l! .ho pi.to .. 

.. 

ENGINE (Engine Repair Procedure) 

" 'lIh the "o,.h in ,h. piston bed to,,· •• d .Iw: I,un. 
of . he en,ln~. 

96. " .. <~)JlI"",tinl rod bootrinl lnoertl In .,teeti"" 
fil . IkI nOl fi le Or Lop "" • • i", '.1'1 o. nO. b ... rin, 
,""ion . ... obt.i" tM P'OPOr" bu . iJqr d .... " .. . 

'in. Se~iv@ lit '-,in,. are available fu, ..,...;..,. in 
.tandard "'- utib'. SW><brd '-tin,. ""' di.nded 
Into two.w", and .re ~~nti£ed by • daub <>I ~ 
u< bl ue point. Rt/e, to &ction 6C I", Ill" ... i1"hle 
liuo. Rcd marked ""OHnt> in.", ... the d.~ •• n<.; 
hlp. ",.rk,d bto rlnf' d ... ..., ... ,he d •• Tln .... 

98. Whe" .<pI .. iD, ItIndard btorina; .... lIh n' "'' "" ••. 
i ...... i. is r_ p . .... l.., to lin. 'r1 ' 0 ..... i ....... 
,.. . ... ' _k •• o,,« .. i.h two hi ... "" • • Inc hoi' ...... 

99. Be""",!he beIIrlnc j, .... ,'" IU>d u.. ..... tin, boft in 
the o:>nJ"oN:tin( rod and ""I' It .... clMn. F ... r~illn rna"'· 
,ial under tho\ i"""rlll may d~1orl tile bcGrin~ and 
""""" a lailu ..... 

100. itultall u.., beo.,ini iJu,e .... in ..... <xmnfCtlnl rod.:md 
cap with the tan." fininl in tt>. .lul p""i<!ed. 

101. Vull the CXKu><'Ctirt. rod .-mbIy duwn ftnnly on 
\hi: cranbhofl jou ..... l. 

102.. J>Iaoo • 1';.0. 0( PLaa.iao-V on the Low.!, boarina 
tur!KO<, the fuJi ..,;,ttl> "I tho> "'1> and .bout 'I. inti> 
0 11" ~te •. 

H).l. inltaJi the cap Bnd , i,hten U .. CUlu,,",\ini rod 
nut.. to 19-24 11>0. IL 1Mq\~. Do Hot turn the '''mil;· 
...... 1. ,,·hile the Plut l.ll'r' i. in pl •••• 

104. R"""" ... tho. "'1'. then \WnJI tho PIo~ll",,., ....:te. 
d>eck tIr width of the PIoitip..,. When d>ock"" 
\hi: ",idth of tho I'\.o •• i",,,,,. """"" at !he wideol 
p<>int in order to I.t UI\I minimum d.,.",,,,,,,,. Check 
.t the nar~1 p<>inl in ordc-r to Itt the nlllJ<i.olwn 
dtKranc..,. TM ~if'f.",,,,,,, hoJtween the two ,..,ading. 
ill in the "'pcr 

11M. 11 the ~ II _ than .he l poocifted [imilo <>I 
.00()6..0025 inch. try two ....:I '-tiDe hoI..,. 01" • 

combination of ....:I and bl<r, drpendin. upon the 
oondirion. H the IWldani bcarinp do not briDe the 
c~ witlun u.. <IAoiTed limite. refu>ioh !he 
cnmbhnft """mal. tlwn ini ... 11 underoi.., hNrings. 

106. Afl<" the be8rlnp haVf! been fitted, apply a [jiht 

Fi . . ........ I _ ' .... kLoo. C","""log , .... Sid_ 
e! ... ,.n.oo-( 1IoOC..5 '" 9) 



ENGINE (Engine Repair Procedure) 

COllI of en,,,,,,, oil u> the ;0.."",10 and ",,",.illp. 
107. Tum the rranbhaft u.r.- u> 1M botltlm '" illl 

'Iroke, then push thc p iston aU the ... ~ (\0,."11 IIl\II1 
the """"""'-In. rod "-n'li ..... 10 on the cnollbMfl 
,,",",,' 

108. ' ntl8,l111,.. ""'U>e<.1inl rod ~p, Ih<>n tlghlM"l lhe nUb! 
to 19·21 It.. It. IDrquc. 

109. Mter II.., pillion Hnd conn<rlin. rod RMembllfe ..... ~ 
~n In.Ill.o>llo<!, check the .ide d"",{tn«l lx-Iw('('n II.., 
eonn..:t l"~ «.<I_ on eaeh "",nbAA/! Joo.'rnal. ~ 
Hi"'" GA ... S. The side eI"""",,,,, ,.}lDuld M within 
lhe Ilmiu 01 .001-.0105 inch. 

l iming Ch .. l ...... d Sp.ock. t, 

110, Clet.n all JJOU"\O 01 the timi ... duoin M.d ~rrodreu In 
101'~nl and dry thrm .nth """"p.--.:i .". 1""I'OCt 
the dooin for hrokPn linb ~nd lhe .JII'OCI<cg lor 
CftIdu;, BntI worn 0. darnae<d teeth. It is ........... 
m.".dfd ,ha, all ~n'" "" ",pblOHi if &II)' 0 ... 
"~ru r......n "'I'ia",,,,,,,nl. 

111. Lubrico", the timing """in and .1''''''''''" with 
~n."'" ",I. 1'10. ... lhe k~ .... in pooitinn in ,"" 010,.. 
"" the C\"lnh!Wt and camshaft. 

112. .."'ition the sP"",kelO and liminl <:hain nn 1M ""m. 
lhaft onrl 0 ... ,,1<"""11. I~ ......, tho !lmln8 '''A,ke un 
The fProck@1I and chain am pooi tlnned 9S &hown in 
Ail''" 6A 24. 

113 lwto.tc the CI"aJ.Lh..ft in a dockwl~ rll~I<>II ' as 
~,,,,,.,,,, I..,.... the lront ) to tHe up u... lIlo.ok un the 
left .Ide " I the main. 

114 I ... ",U the <>I.mohaft sprocUt caJlO'l'1""CW .nd waih· 
t1'$. It>$I8l1 the cnnbhalt Imni ,,11 .. in' .... ~,~ 
... poIn'~. "" I!.o oil olin,u .. ·hi<h lin .. li P . ·Uh 
.he ..... oha'. "" ......... "minl: .... k.. 

Cy,h.d .. ft_. Cow. , 

lIS. Drl .... "'" ..... old _I lrom the c:ylind.>c 1""'1 """". 
wi,h A pin f'lU\<"h. Clean ou, ..... _In the cover. 

116. Cool G ""'" ..... 1 .... ,!h g.- I ... tall the ..... 1, U 
ohI'Iwn In ftru .... 6A-49. 

117, Ilfi'", !.he oeaJ in until it io lully .... Ied in the 

~-
IlR. AI~' In.llUl l\Rlion, check to be 'U~ Uoe fp'!n ~ it 

P!'Ol>o!rly ~ilion<d in .......... 1, 
119. Clean tho c:y!inrl~, 1!"Qn1 <"0"'" wid thc "",kel IU'· 

''''''' 01 the c:ylindrr block. 
120. Coe.I 'ho p><!<el ..,ria"" "I Ike. block and 1M cover 

with ..... Ie<. P<-! .ion a new psiu,1 un the block. 
121 . Uain, T<>o>I 6IJ69.- D to:ilip the """"'" _I with tl>e 

"""nk4haft, Inot.oll tho an..". "" the bluet.. (n... 
C\"ln!ocue ,·n",L ... inn "'~ brtK:I<e' ;. ",,,,iMd by 
one cylinder l ronl an'~r bult.) Ti~II"'n the ...,.....,. 
'" 7·9 lha. It. "'''lut. 

122. Lt .... up the crnnbhaIt IJU..lLcy keyway with the Uy 
<>II the cntnhhalt. 

12.'1. i ... Uln the cmnb/ull pulley. 
124, 1"" .. 11 tho ... a .... ]>OJonp, ; """",10" fan pun,y. Ar.d 

fill., 1""\.1111 and Adjust the drive ""It. 
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1001 6700·C 

f jg. '''"'''-e: .... b'''''' . .... , 011 _ I 
1".tall.',"",~~'JOI 

011 PDn and Oil Pump 

125. Sempe any dirl or ...... "'1 PLI.Ucln Irnm tho inside 
nf tho oil pan. !';c .... poo .1\ nld _ub. """"", ial from 
tho p .ht ourl...,., W .... , .h. pr.n in • ",,1,. ,,1 IUld 
dry il thorouehJy. IJe ..,'" alllor~i", ..... tlec ;. ..,.. 
... ",,,,d from brlow tho ""Il\o pl.", 

126. Check the """ for o:nodto, ho\co, damnJ<!d drain 
pluB th ......... _ ,,,,1Il00, and a nidu!d Dr...,.rpI!d 

saakel suri...,... 

177. ~ir any d. ..... I!<', Of ... ptoo. the PAn if "'I"'irs 
<>I.nnoi be ..... do\. 

128. Wa.<h .1I PA"" of the "ll pump in ... I""",.m dcy 
them tborou,1I1y. UN. bruah '" cIeon the iMide " I 
the pump houain, and the p.--u", nJid ...:J"" 
chamber. Be ""'" .11 dift ."d c"il'" .'" renx"e<i. 

129. C~ 1M iMide of the pump holliing And the outer 
to"" am rolOr loc dnmnK<! nr u<_i"" w..ar. 

130. Check the "",tin, lurla"" 01 \he pump ~r f<>. 
,...."r. If u... a,.~, ""'lin. IUri."" io "",rn,...,~ "r 
""",·ed. ",p ia"" tho """"'. 

131. M<"3lIUU the QUte, .. "" 10 "", .. in, d ..... """"- So!« 
6F> ... 6A-:iO. n... deuance limi~ "" .Q06..011 inch. 

132.. With the rolOr _bly ,NIlAn"" in !he ....... inl, 
pJaa. • _Isaiah. ed", ove. th.. n:>1Or -..bIy IlDd 
the houoin&- M ........, the do........, be' . un the 
..... i[lht ""I!" Rm tho m"" .nd ",,"'r no<P_ So.!! 
Ii,..", 6A-ti1. n.c _tided limiu .'" .OOJO.­
.0035 'nd!. The n .er . ..... _h.l, a nd rotor are 
.. "locubJe only .s In .. oembly. 

133. ChKk the drive lhalt '" boutin, bee.rin, d~ 
by me.u~rin.i the O.D. 01 tIu! thaI! and the LD. 01 

" 
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,,, ...... 40-C ....... 1o.g 0.. ......... ou ~."" _ ... , 
C ......... n-(~S6S I) 

the haulinl ~rinl. n.. .....,.""",nded elM",,,,,,, 
limibl ~re .OO15-.lJ029 h,d,. 

134. lns~t the ... lief .... J"" .pr;»1 IQr _ ... Il~r-! '" 
'""'" oondlllon. 

135. Cb.cl: the ",lief Yalwo ~I ~""ion. The ,p,m. 
ohould ~""rt • ~ ... ot 8.6-9.5 pnunde a. 1.078 
il><:Iu. If lh •• prinJr if!noiorl II not withll'l Il*'ific:o.· 
IX- andlor the lIPl"in, io Ikf..cti ...... rep,"-"" the 
oprinr. 

136. Chrck the relief vaJV(I P'-lOn lor .en,," al>d I~ 
0JII'llII1kHl in u.. """"-

.. 

ENGINE (Engine Repair Procedure) 

137. Oil.n poorto of the oil pump tIIorou,hly . 

......... bly of Oi l 'urn, "'-mb ly 
(F.". ~Iy pl'Ot'e<iun: _ ""' ... 6-!U 

L inal.o.lI the nil P"-'''' relief , ... 1"" plW\,.,r, 
"pring, and a lie'" 011.1'. 

b. lnslll.ll the "u~r m~. and the Inner rotor 8M 
ohalt .....ernbly. Tho in ~er rotor oDd w it. an d 
,ho .... Ie . ........ >en-iced .. on -...bI,. 
0- .... n ...... Id not k ... , ......... ithou • ....,..u. 
i .... the ...... t . I,......n the M'H'r ~NI lilhtm Ihe 
,.,"',. ""tIIll'lI" • ..,...,.... to 6-9 Ito.. It. to<Que. 

c. I'OIitlon. ","W .a.k~t and the oil inlet tube on 
the oil pump and inst..lJ the ... "'in;ng bolu. 

13& tJ. in!I It "" ... ~hl. inobll tho oil pumP. and "II 
inkt tube _,nWy. Sre fi~ ... 6A-.52. 

139. Moho ...... the psb: • ..,ria.,.. '" the block and oil 
pan _ clmn. 

14('1. r .... ' the b10clt .uri..,., and oil pan ladr~1 ourt""", 
with lleale. Ind POf;tion the lao""l on the block. 
See Ii."..., 6A-t.3. 

141 , .... ",n lbe oil pan front _I on tho< cylindo" fton. 
fIO.W~' and tho< ";1 PAn ...... _I on the .-. ..... in 
be.nine Cll.p. Reftr \0 ~'" IIA~"'~ Il00 • ...., ~ tab. 
O~ tIM OMI •• re o~ top 0 1 tho 011 , 10 ,ukd.. 

142. I'ooilion th. uil poIn on the blodr.. inltall the ",l.oIin· 
Ina ..,re""" th<n ti,hum the 11<"""'" fmm tbe ""nl<>. 
0\I1WlUt! in ~.ado di_lion to ' ·9 It.. R torqu.. 



ENGINE (Engine Repair Procedure) 

f ig. 6 ... ·5]--Oil P"n Ga. '" and $oal. In .... I1""--((,OC-60461 

Fl ywh •• 1 

113. Inspect the lIywheel lor Ct"IIcb. I>cat cheek. OT Otl"'T 
d . loctz thai would "",ke it \'OM for furlher .. ,.,.·i,..,. 
Machine the Iriction suria re 01 I.b., lIywl_l if it ilo 
"""nod or worn. If it ilo neo:.-ssary to ,."mcwe more 
than O.i}l5 ilK."!> of siock from the oriKinal thicLtes.. 
replace the lIywhccl. 

111. lnaJ)<"Ct!he <in!: leaT for worn. chipped. or ",""eked 
~th. If the tN>th a .... damaged. ,...pla"" the ring 
~ror. 

145. P«oition lhe lIywhce! on the crnnkshaft and install 
thP ,."taining bolt.<. T ighte n the bolt .. to 7S·!0 lbo. ft. 
torque. 

146. I ... ~~n the clulch pilol I",slll.n~. s...., fillu"" 6A·54. 

147. With lhe lIywheel )t).9Ullled on the cranbhalt. cheek 
the Rywheel fa"" runout. 

148. Install 0 diAl ind'""""..., tha t the indico.loe point 
t>ea~ alainst the nywhe'" f""". s...., fii"'" 6A·55. 
Tum the lIywheel 'Mkini Sure thai it ;. fuU 10,.. 

TOOl 16OO·C 
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fOOl ""' .. , 

ward or rearward 10 that cranbhaft end play will 
not he indicated WI lIywhccl nmout 

149. If the runou\ ex"""". the maximum limit 01 .010 
incb. "'''''''''_ the lIywheel and cMk foe bur .... !><o. 
Iw<."<On the lIywheel and the lace 01 the C1"onbhaft 
mounting flang@. If no bur .. ~~i.t. cbo.ok the "!tIOUt 
of the crankshaft mounting flange. Replare the By, 
whe"l "r machin. the ccailihalt Oywhed face if 
the mountini 1Ian~. runout ill ex.,.".i"" 

lr.:t H_t tho d~f""tivp rin~ lI"u with 3 bt"", (Q",h on 
tbe engi"'! .id~ of the ~ .... r. ,h"n knock i, of! u.., 
flywheel. Do not hit tbe Hywh .. l ",bon "" ... o~i~r 
the riDt kur. 

151. Heat the new rini f""r evcnly until the ",aT 
exlJWl(l. enou~ to slip into the flyw ...... t M.ke 
'U,"" tho gcar i .. ""ted p!"Oporly against tho ohuuld"r, 
flo not h.~' .ny portion of tile feu to a trrnporature 
bil;her than r./lO' F. If this timit i. uc..,drd. the 
temper will he ,..,.no.-od ('0'" Ih. tinl , •• " ' eelh. 

152. On a flyw!>""l lor 3 ma.nua1-1lhift tra.n&mission. """ 
Tool 7563-A to locale the dutch dille, then install 

tl\(, P""""'''' plate. 

, ... 1 Pump, Di.l,ibulor, Oil ,i ll . " ond TOPfM" 

153. U.ini R new iask"t. install t}", f,"",l pump. 
1(;4 , l'...iti"n lh< di..lributor and inlcrmroialc drive 

ohalt into the bl<>ek with the rotor a, the No. 1 
firing """ilion and It.. b ...... ker point. ,,(><"n. Inst.l1 
It.. hold down clamp. Make l u re the oil I'WDI' 
intormrdiate drh.., "'afl i . proporly ..,ated in the 
oil pump. 11 may he n<'«Soary t. te_tUon ,h. 
intermrdiate "'aft in order to .nlale it in the 
oil pump. 

155. COOt the gasket OIl the oil filler wi th oil, tb.cn place 

" 



the 1111". In ",,""ition on the ad!opW. fittin •. s.... 
/I",,,, 6A·:;6. HIUld tiKh"'n the IIltoor until tbe .uke( 
tX>n\.ol~'" the l«i.apk. f • ..,. then adv"",," it '/0 tum. 

1&6. DIp the la ppet fool in Lubripldt... tt...n "",,( the 
r-emai",I~r "I each nlve lappel with en.i ... oiL In· 
. taU the tappetl in tl>ei,- urilina! bo .... 

(rl'n ..... H .... and V .. I ..... 

(.~1. Cbed! the cylindo-, "-d for ~ _no:! ,he pa~ 
.. rto ... lor 00 .... and nicb. fuoplo. ... Ihe hue! " il it 
...... <:bd. Do ..... pl.o .. ~ .... .-nnd .... re Ih ...... It 
1 ... 11 f ..... Ihoo <ylimde. hooad I _I • • rI_. R<>_ 
all burn .. OCTRIclwe with an oil atone. 

15& Chock 1M 11.0_ of the cylind.. _ «...tel IUr· 
f ..... s.. II",,.. 6A-57. 

159. ltemov.:o aU depnoi\.O lrom Ihe .a1"" with. /I .... wi .... 
bl"llAh <>. bullln, .. t-I. 'Ibe critlo>J Impection 
pointe and lQl.!nu", •• 01 the ""Iv ... '" Hluatraled 
In ftsur-e 6A ·~. 

C"fC~ ACRO H C(N I (R 

.. 

ENGINE (Engine RepClir Procedure) 

0.010 

~" 

(flO. J""J>eCt I ..... ...aJ~ f...,.,. ~nCI the edre 01 the .... 1\.., 
'-<I lor pitl. I""" ..... 000-' or olht-< <I<-kcto. In· 
A~ the . km for. bent cuneI,tion and the cnd of 
the .<em I .... rm<>"fIO or IIOOfeI.. 

Ull . a..cl: 1M ~aJ~ head lOr at"" of bo.unin. 0' em.ion, 
"''''pale, and "",,*;n(. Oefedl. ouch ... minor pits. 
Ir<>OVCO. ete.. may bo ",moved. Diocord ..... 1",,, that 
..., .,""",""Iy riJo""'rd. 

162. IMfl'd the ...aJ"" oprinl', val .. ~ 'I>rin~ ",taiDe .. , 
loeb ",,<I mv,," 1M llel~te. Oitco. .... any ddecti...., 
I"" t.. 

163. Ch"d tho, v.l.e fa"" ruMuL Sfe Riur~ M · W. It 
ohouJd not uOC<.'<! the wo'Qr li""t " I .002 inch. 

I~ Chccl:: the val.~ Item de .... """ '" "",m val ..... in its 
....Pf'Mive '·al"" ruioic ualn. Tool& 6.'i06-C and 
4201·0 (or &;6:; ). 8M 1I,;ur-e 6A-tRJ. To proprrty 
.. .. tools, install Tool 6.'i06-C on """'" .tem until 
ful ly .... ted IlJ>d tilhl<!n knurled ... bocrew firmly, 
wn I"rmil .aI,,, ItJ drop 8wa)' I ...... its _. until 
IOOl <nn_ the upper torr..,. '" the ,.,,1 ... ..,ide. 
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QTl an axis at a riihlllnWk to the rt:>eler shalt. Take 
a readini on the d.iaJ indicator without ",moving 
u... tool fmm the valve guide upper 9\ll"fa,.... then 
divide the reading by two. th" division botor of 
the 1001. 

165. If u.., dearan"" exooOOs the ... rvioo wear Hmil3. try 
" new val....,. "I"lw reoommonded i"t.ak~ val.e .t.,m 
dp.ara"rn limiu . '" O.0CJ()8..().002.~ i""h. The ,.rom. 
"..-n<led exhausl vai." . t.,m durnnoc limita ani 
O.OOlS'().OO3.'i inch. 

166. If the v"h'~ .",m to "al,'~ guide clurano. u<=<b 
U'" ""'ar I;l";( ....... m lhe valve iuide for the nexl 
o"e",i,,e valve "~m. Vatv,," with o"",..i"" stem 
dia~("", of o.om. O.fl1~. and OJJ:lO inch are avail · 
atM for service. ,\1"'0,. ref.c~ tho vat,.. ..,a' a rt .. 
'h~ ... 1,.. l u ide has be<n rea m<d. 

167. If it become. """""""ry to !"Mm " valve guide to 
ins~1I a valve with an oversize slem as oho,'''' in 
ftgu,... 6A ·6t. a Teaming kit is available which con· 
Lam. the Collowing .--mer and pilot rornbinatio.,., 
a O.OO3·inch U.S. ",arne. with n . tandnnl diameter 
pilot. a O,OU;·inch O,S. roomer with a O.OO3-inch 

f ig, 6 ... ·60-Cho<ki • • VRt •• I'om Ctoa",", .-{60C·J660 1 0.8, p ilot. and a O,03t}-inch """''''' with .. O.015.inm 
O.S . pilot 

P"";lion dial it"li",;].or lII;th ilat tip agai.,.t the oon· 
~, ""rtion of 1001 spherical _lion ~t 90' to the 
valve .t.,m. In oro« to """",tain ~ctu.al valve .\em 
clcaranoc. the tool """uld be moved back and Cor th 

1t)8, Whe n KoinK from a .L~ndard .i.e vol ..... tn An nv..,._ 
.u.c ,·~h·c. alway. u!'" the re<lmers in ""'Iue""". ,\ 1· 
,,'a,'. r.la« tho v~h'e .. at afte r ,h . nl v. l u ide """ 
be<n ",. n,<d. 

169. Clean the val"e guide bores with a ,alv~ iUide. 
clMninll '001. U .. c1eaninw ""I"~nt to "'ffiOI'~ dirt. 
~""""'. ~nd nth<>r depn!<im. 

l70. Chock the spring for proper p,.",...,,.... See figu,.., 
6A -62. W""k valve .pr;n~. cause poor engine per_ 
fnrm.~n"" ; thereforo. if the p..,..u,-., of any .prin~ 
approo.ches the wear limit , replace the sprini. The 
sp rinl[ mould exert a p • .....,,,, of 47.75·56.25 pounds 

APPlY ·<) . Q U~ UNt il CIIC( 
"H~UD ,tAD TO'QU~ WR[NCH 

A ND MUlll"l¥ n AD INe. e ' TWO II I 

.. 
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NOT MOR! 
, .... '" 1111> 

OUI Of 

....... n <>:>mp~ to \ .606:; jn"'- with ~ weor limit 
01 40 ""und.., or • p~ 01 112·' Z2 pounds whPn 
COlnP....-xI ro LZ22 ",c\mo wi!.h 8. ,,'ear limit of 
101 POOl",,", 

171 Cht.<;lr. ""ch spring 1< .. .cj"""'""",,, ... inl a .WI 
1iQUa"" a nd a ... ,,1...,., pLow. ~ RlJUrr SA_63_ S ... ,,<I 
Tho! oprin, and 1Iq"'''' (I<) end on the ""rf~ p"t~. 
Slid« the ",,"nK up 1o the equarr. a."..,,,... the 
8f><inr oloooly and ....,,,.~ the ~ bct'A-..,,, the 
1(11) mil of the ..,rID, ,,,,,, the "1 ........ _ If tho .prina 
il out of "'I""'" mon" the.n 1116 inch. ",pw", it. 

172. Tl>e valv~ ,,,/acinl op/!noliun """',Id he dOlely c0-
ordinated with the valve ..,., ,~f~cin~ operatiun 00 
tho. tho finish.Kl anile 01 the v~lvc 10'" will mot<:h 
thoo '-0)"" ..... 1. ThIs Ie impo:rr.aM "" th:>t the 
valve IlOd ..,at "'ill kave a 10<ld rompr"""ion Ii",! 
~I> Ik IIUN 11",1 Ihe rei."", .rin<iinI ",'-bo .... 
J.'f'OI>":I"ly d..-d. 

178. If the ,.,.1-. fa.., """"" Ie r"""",",'''' and/or to 

~ piu. and I"""'''''' ~oe the valv ... to .. tru .. 
~. ana .... Remove "nly • .-.st> ,lock to <»rre<:i 

1M runnut '" 1<1 d ... " up II.. pit. and g"""'eo. It 
1M odiC 01 U'e val.~ hMd io Ie. ,han 1/32 in<:ll 
.fw ~tindinl:, ropl/le>e the val"" .. the valve wi!! 
run I.uo hot in the en,i"". 

174 Romovo All ,roo;w"o at JOel", ..... ru from \f.., ~nd 
IIf the ""Ive .t~m. thr!n dwmt.r as .........ary. Do 
...,1 """""~ ""'"' lhan 0.010 inch from the ._. 

17ft. After .... facin, the , .• 1< .... il i. fOOd PntCtlce I.u 
Ii,h,ly lap in the ,·.1, ... with. ,..ruum _de loll>" 
pin, compound 10 "",tdI the _to.. Be ""'" 10 ...,.. 
moW! ~n u.. roml'O\Uld from the val..,., <md _I .'Iet the lappin, operation. 

176. Chock the valve _, ",...,.,t with IUl &c ... , .. ,,'" pUle. 

ENGINE (Engi ne Repair Procedure) 

&e fi,u,"" 6A-64 . • ·0110" the iflStructi",1O <>I w. 
,oure manuI. d urer. 

177. M",su,"" ,t-.. v~I'·e _t width. s.,. fiJI'''' SA-6l;. 

178. R<!f8~illll of the .. olV(! _'- ahould he cLt..1y .,... 
wdinated with fe/lid ... of tho vol..., fa"" 110 Ih. 
6niohcd ...... 1 will .... I<:h 1M v."'" 1.00 800 he om· 
Ierfd. This io lmpao-&anl «> thai the ..,]'" and _I 
.. -ill hav. a (Ood Mrnpreeeion I~' fi , _ Be SUJ'9 thaI 
the ",faceT ,rindi ... ",heela . ... properly d.--d. 

179. Grind the ... I •• ..au \(I a In» «" _" ,Ie. So,., ftrure 
6A.66. Remove only CnQU lb otoclr. to d un up 



ENGINE (Engine Repair Procedure) 

TO O!MOV! SIOC K 
'~OM TOP 0' ~.I, 
U~ 3D' WH!!L 

TO ~!MOV( 
~TOCK '00101 

_onOM 0' ~"T, 
U~ W- WHH' 

pit.<, gmove., 0< to ro""",,, 110" vHjve "'H~ runout. 
Afl<er tJ,., oeat Ita. boon '~b<"Od, mea"",." the llCat 
width. Sc<- figure 6A-6.'J. Narrow t .... reat, if __ 
AAry to brinll it within limits. 

100. If 11>0< ' -Hive _t width Mooed. (I", maximum limit, 
'''move enou~h _tack from the top odlle and/or 
bottom c<ige of d,e .ea' to redUCf' tho> width to 
' l'edfi""tio"",, See fil"'" 6A-66, 

181. U"" a .'10. angle grindinl wh<>ol to ",n"",=, Mock 
from Ihe bottom of tJ,., ...... t. (raj", 1M """Ill ) and 
u"" a 60" anile wh""l to remov~ .tock from the 
top of the ..... 1Il (lower the oca .. ). 

182, The finiohod ,-a lve """t IIhouJd contact the npproxi_ 
mate renter or (he vHjV~ fa"". To d~wrmi ...... 'he", 
th~ ,',lve ..... t contac~ th< face. cool d", .... ( with 
P.-......ian blu o, th~n set the valve in p~. Rotale 
lhe val"" will, I ;~h( 1>,-" ......... If u,., blu r. i. tran .. 
f~lTt!d to th<- OI'nTer of the valve fa"". the rontac( 
i .... ti.t:actory . If the blue j. t,."nsferred to the top 
Mi' 01 the val • ." fQue. lo".-er the valvo lleat. If the 
bl"" ;., tnrnsf<m,d to tf-.< bottom <'<1,0 of the valve 
la.,.,. mis<> the ""h-e _t. 

IllJ, Alter the cylind.r he..d lwo ~ thomu~hly !"f!COn_ 
diti(mOO. heiin a...,mbly procedure , 

A ... mbly of Cylind. r H.ad Assembl y 

( For Oisa"""mbly l't<:>OI'du,-", _ I"'i~ 6-~. ) 

a, Lubri""u, the v"k~ guid"" and valve ou,ma with 
~nlrine oil. Apply lubriplatc to the tip of d", 
valve ''''m •. 

b. IfilIlali o.ach val...., in the valve ~idc lrom which 
it was """"",<I. or to whkh il W"a fttu-d, See 
figure 6A-<l7. l JUlt.n1l a ""w .tem ...,..] on II>< 
valve. 
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REl .. tNfR 

c. InstalJ the ,'alvc ""rin~ assembly over die "slve , 
He .u ... tho ,-.Iv. 'I',;nl i . !ru;,.lled on the 
""h'e .0 that the cl....,d ... il, at •• , a l" '1 the 

f i,. 6/1,11_C .... ki •• V.t .. Sp.i., ..... ..,bl.d 
H. I,hh.--j 6OC·5 6-(9) 

" 



6.28 ENGINE (Eng in. Repair Procedure) 

.,.111 .. 1". ~.". '''''taU the -' ... ,..,,,,Inet and ..... 
d. c.,., ....... ~ ••• the "prilli: ..00 imotall thoo """i ...... 

Inch. ~" 10 fi~ 1iA·19_ 
~ MM""M 'M .~ ""iJllI of !he v,l"" 

." .. ina frum the IlUrf~Cf! of u... cylinder h8d 
I prm. pad 10 the und~ .. ide "f the .prin~ ..... 
\IIlner with divi"".-., s.,., liru'" ijA ·68. 

f. ,,11""k .hp rli"idero a(lllinst" ..,.~. H tho a_m· 
bled Iwl,hl j,. 1I".""t<. th.,n 1 ~19/!\.4 InehN, In· 
' !flU ,he ncoocunry O.03O-inch 'hkk '""",,' (1) 
bet_ 'M cylinder Mad opTinl ""d and Ihe 
vah'/! ' ..... inK to b., .... u... _rnblfd hei"" to 
the ~ dirnemion "f 1·911&-1 ·39/&1 
inchoo.. 1M ... IMt.n .~n ""I ... "_,, . 
1'0' .... ..... mo", than t .......... <'On. U ... of mo<. 
I~'" the re , . ...... ~ .... o~ ........ 01 ."" ...... ill 
_al. In onnt_in( lbe ... In . ,.101,11 ... " 
""«' • ...IiD( ,be • ...w.att 10",," .. -hi'" ..... , .... " 
•• " ";"1 h.ukaJ<: .... " w . . .... m>h.IL Ioba. 

INGIN' "SUMILY (CONTINUfD) 

1801. Apply cyli ovl~ . ..... d gasket """Ie, to both l i<I<-I 01 
• rk<W lIa.k~l , U"" tho bruM lurnl.hOld 10 'I'N!ld 
,he .... Ie. Ji,IIt1y and evenly O\-'~. ,ho. .ntir~ M ... kel 
I"rl""" P""ilinn u... gaskel ""e. ,ho ruldc ltudo 
on !he cyllnd~. block. 

1M UII the cyli""". I"",d un. the ruidooo Anrl .litIP 
i. d ............... u'ly. llek>ft iIu.tallinl th" ~yl1"d ... 
'-d bet, .. , """, Iho> th ..... d . 01 the end bolll for 
..... n,hl side 01 the cylinder he.od with I ....... 11 
Irnoo.tn' 01_1", ...-istan • .",Lcr, l".tQll. but do ..... 
1,,11_ '- bol .. a. oppno;i .......... 01 the head 10 
hold the head and psket in ~Iiun. 

18ti. ilmlove!he ruldc.. then instan t1", ",mainin. bole.. 

187. n.. cylindto. brad bolt tigll ..... inC i"f(>OOdure ;. pc,. 
1<N1I>C'd In th"", ~"" .t~"". »011.... the 
_""" or.-.. in fi""e GA_69. Ti,"ten ,h. lNl", 
10 &.:i It., ft . W"Iue, lOOn ti~lIl<!n the 00111 to ~ 
It.. II. torque, Fi""lIy, ti",t.,n the b<>lto to> 75 lho. 
f •. tvrqu •. M.u !~. <)"Ii"de. ~.d hollO hlO .. o b«n 
II,h'onod. IQ "p«ill ... ioo •• lhe hoi .. ,"ohld no. be 
dlotutbed. 

V"I ... ,,,$II loch 

18& Ch.edt the endo of the push rook lor nicki, I"'""'. 
_.",- or ...,..". 

1119. n.e put/> ...... can boo " ...... 11y d..c:ked for ..... Ieh •. 
.- wlUle ~ . ... (""",,lied in ..... tnli ... by robl· 
inI ""'" wIth Ihe .. "h~ doooood. ~ Illoo can be 
ehecltOld .,.;th a diaJ indicalOr. s... flruTe 6"·70, If 
the """",I uawk ..... _ lDIlIimum limi! ., IU>¥ 
pointe, dixan:l the rod. DG oot .ttemp. in ", .. I,hlen 
pusll r...u. 

190. Lobrl",,,, both ~ndo 01 !he pusb ...... wilb enf"'" 
oil. lnaloU tho puob ...... in Iho>i. pl'()J>ef lIOque ...... 

'O.CUI NG O • .o il CYI'NDU MU~ 10Ul. 
'N lH E "IO~( l.QU!NCt ' 0 II ~.OC.US!~Ety 

' NCIUlfO 'N lH.U ll"S, 

hI lU~ ENG' N! COlO.l 0.0 Uf 1055 'un 
l"~ l U P ENG' N' CO<O. ' O.O U! '065 ,tsH 
J,~ SU P "<C' NE CO'0.l010U! '0 75 llS_fI 

fiv . ...... '_C.H~d .. "_ kII ' ivh, ... I~1 
s...nn,.-I.oC.U'OI 

~Iioninl thn 10"',,," ""rl 01 ,he ,ode to the Utppet 
oo<kell_ 

VDI ... Rocke .. 

Ull . Cinn all 1"'<10 01 the ".lve toC"", orm.haft .....,m· 
bly thomu~"ly . M~,,* IlL'" !hilI 011 oil PIl_get! 
..... open. 

l\"~. Check Ihe .lcantna:l bctw<m _ell rudoe< arm and 
Iho> ohaft loy check, ... \he I.D. 01 Ihe rocb:r arm 
bon: and \he 0 .1I. "I Ihe wit. IlIhe cl<-.... ...,. be-­
_ any tocUr arm and !he tbafl ~&.-Io 0_006 
mm. "",Iaa> u... wr. and/ or u.. .....,u.. ann. 10 -
IOPI'<'t the ohafl and roc ..... ""'e 10. nkko. """'!did, 
-. or l<."IJ.IIo. 0,..,.. lip mi,...". turf_"" drfectll 
.,.;th • hone. 

1M. Inspect lhe pcld allhe "Mh'e end 01 t/wo rock .... anna 
fo, a ;roovro radj"". II the pad (s ¥""''''''' . ..,plaao 
t/wo rock~. a rm. n o n,,1 .U_pl 10 troe !hi, , ur!""" 
by "ind"". 

,,'0 
D' A t '"1"" '0' 



ENGINE (Engine Repair Procedure) 

194. Lubricate all parts with engine oil. Apply lubri­
plate to the pad of the valve rocker arms. 

Assembly of Valve Rocker Shaft Assembly 

( For Disassembly Procedure. see page 6-7.) 

a. If the plugs were removed from the ends of the 
shaft. use a blunt tool or large diameter pin 
punch and install a plug. cup side out. in each 
end of the shaft. 

b. Install the spring washer and pin on one end 
of the shaft. 

c. Install the valve rocker arms. supports. and 
springs in the order shown in figure 6A-15. Be 
sure the oil holes in the shaft are facing down­
ward. Complete the assembly' by installing the 
remaining spring washer and pin. 

ENGINE ASSEMBLY (CONTINUED) 

19,). Apply lubriplate to the valve tips. Position the 
vaIn' 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 I cold I valve lash adjust­
ment. Refer to figure 6A-8. The final valve lash 
adjustment is madf' with the engine installf'd in 
the car. 

198. 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. 

199. 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. 

200. 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. 

201. 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. 
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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 
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 
slowl~' (transmission in gear) until the shaft splines 
mesh with the clutch disc splines. 

,. Remove the engine lifting hook. 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 rf'taining 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 11-1') 
Ibs. 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. Connect 
and adjust the choke control cable. 

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. 

17. 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. 

18. Install the fan and pulley. and the drive belt. Adjust 
the drive belt tension to 1/2 inch deflection midway 
between the pulleys. Install the radiator. Connect 
the radiator upper and lower hoses. Fill and bleed 
the cooling system. Fill the crankcase with the 
proper grade and quantity of engine oil. 

93 
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'I~. 6 ... ·1!_V"I •• lo<k .. Arm Co •• , Ga.k. , In.t,,".';"" 
160(·5656) 

19. IlIlItlIlI and adiu.! the hood. Ope"'te the engine 
at fast idle and chock aU 8""kdo and ~ connec­
t;"...., lor 1Mh. Ch«:k for proper lubrication at the 
ruck~, arm>. 

20. Pe r/orm the Iino.! va]"" 1Mb adju""",n'. Rel~r to 
""",ion 6A-"On the c", Adju.tments." 

21 . Cement a new gasket to the '-al"" push TOO cover. 
s.,., ~ gu,.., 6A-7I. Install the co>-er, I""tall the oil 
I~l dip .lick. 

22. On a co.. with Come' Drj,,~ , adjUlit the trammi .. ion 
control linkage. Install the. aiT deane,_ 

23. A typical enlin< irutallation io .oown in 6~\U" 6A-72. 

REPAIR PROCEDURES _ ENGINf INS1AtLID 

~ngin e Front Suppol"t 

The encinc f1'(lllt IiUPpoT( i. ohown in fifW'" 6A·73. The 
p~ur"" given apply I<> ~it""r a Tight 0< left ;nst..l_ 

.. 

£NGINE (Engine Repair Procedure) 

SUPPOU 

Iation The lronl .upports arn located on mch oidc of 
the crankcase. 

I(MOVA I 

L R.move!he engine ""pport to ~rbody retaininl 
nuts. Tho nuto must be ",mo,'oo from both oupporlS 
110 that IIw engine <'an k rAised. 

2 RaW. the enl[i"" . lightly with a jack and a woOO 
block placOO under the oil PQn, 

3, Remove IIw engine oupport to ~ngi,..., ... taining bolll! 
and remove tJu, .uPl'O'"t, 

INSTAUATION 

1. Place tJu, engine support into pooitton and install 
the IlUpport to eniPne ...,taininll bo111!. Ti,h~ the 
bolll! to 2..1_2!! lho.. It. '''''1''''_ 

2. 1.0""", th~ jack ~nd guide the ouppo'\ .tudo through 
the hoI ... in tJu, underbody, He"",,'. IIw jack and 
woodhlock. 

3. Install the . "J.'POrl to underbody retainini nutl! and 
lodrwlIshc ... Tillhlcn the nul. to H -15 1bo. h. torqu~. 

Engine Re ... Support 

TM en~ine rrar oupport;".hown in 6 ~ure SA-74. It i. 
locatfd 0' the , ... nomission erlerulion housinll 

l lMOYAL 

1. Rcmov<: the ouPP<>rt a_mbly 10 und~rbody retain­
ing bol ... Remove Ih<! ""pport ..... mbly to irulUlalo. 
rel9ining bolt. and remove \he supporl IlS>l<mbly . 

2_ Remove t he insulator to ed "",i"" housing retaining 
bol ... and re"",,'e the insulator , 

INSTAllATIO N 

L Install the insulator a_mbly on the oupport Ko­
""",bly . 



ENGINE (Engine Repoir Procedure) 

2. P1.o"", the -.bly in PCMilion ..nd u..I:>U Ihe ... p. 
pVrl _mbly t.> undo-rbody Jo<:ho.~", a nd ",lain· 
InS bolt.. 

3. Install the in..,lal<>r W Ul.e""i.nn kou.in~ ""'k,..~she, 
and '""'-'lining boltl. 

"'h ..... ! M .. nlfold 

t l /olOVAI 

I . ~!he ~i, ~Iooonn. I>Itronzwct u.., mu/llr, inlet 
pipe from the rmaUllt IMn if,*,. 

2. Uend the eWIIA manilnld ~ininc bolt Iod !Abo 
back and ... ....",., the r-e\ainina" bolts. a.,mo.... lhe 
e.J .. ""l manifnld. 

INSTAILtTION 

1. Scrape lhn old gMket ""'l.eTiol 'r-om II>< flonil'" uf 
lhe mull!cT inlfl pipe and f""'" lhe u haUIII manifold 
LnLo. pip" flanlle. PlAce Q ,_ rIl:u!.Wlt m=lfold 10 
"",me. inJt.1 pipe p,", we. the studs of the elll&Wit 
TMniIoId. 

2. Pia"" the .,m"Wit .....uloid inlO pooilion on the 
",u/IIr, uw" pipe a nd apins< the block.. iJDtalI the 
uhau..t manifold to blod ,..", inin, bolla and tab 
... ..-... 'I'orq"" the "'\40lninil bolla t.> 1.1·18 I.,.. It. 
Loc:k u.., bolt. by boondinl one lab o{ the ... """"t ""~. 
a fla t on the boll. 
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3. lnAla!! the mullleT Inlet pipe to edlo",,1 IMnllo \d 
1ocIr.,.-,w..,,,, . nd nUll. IMI:>Jl the ai, d_. 

c~n"d. , H."d 

Cylindet head ,""pooi. 0f>l!'&11ono and _klI ouch I. 
val..., and ..... 1..., _I trhlcinl. cylindoT head ftau­
'*-0. """- . ~.e ..... <-ted in Fon,ine "-mbIy (Enrine 
~ from Vehicle), lindt, ~Cylinder H<Old" In IhiI 
8«Ii<m of the ""' ...... 1. 

U/!\OVAI 

I. Omin tt... """lin, eyeCem. l{""""", the .i. cI"" ....... 
Oi..,.,n"",,1 the boltery .,.hlp al the eylin<lot head. 

2. DUocoIlOeCI the muffle, lnl~ pip" at lhe dl", ... t 
monifnld. Pull lh" nlu.lile. inl"t piP<' down . l(oomo"" 
the sask~t. 

3. Disronn.<:t tho lKW!etJ,tor rod ,rlnctin,r .prine. [)if. 
connoct the chokoo (ontroi ""bIe and the ......,t.. .. 1Or 

rod ,,' Ihe ",,,,,,,,,lOr. 
4. n;orortnI'CI the fuel ink-t line and the dilotribulOr 

""""11m line at Ihe """"''''''''. ~ the In,,,b 
manifold vacuum line II the in .... ke ""'nifold . 

• ~. Diecoru....ct tIl< ... rlItu1!lO' '1>"<>" flUtI~t line nt 1M 
"t>a""'. o;-.l\J'Io:cl lhe ,..diato, uppe' hnIIe ~nd lhe 
MaWT 00... At the wat~, outlet elbow. OillC<>nne<."I 
tn. radiato, luwet ho .... nd the ""-Ie, no... at tM 
wate, pump. 

6. Dieconnect the dilotrlbuto< ,""""urn line ~t the diI· 
.ribu' ..... [liKonnect Ihe carl>u..,..". ruel inl ... 1"", 
.tthe Iud IlIIe,.nd the inlah manifold ... ""um line 
a' tho lucl ""mp. Ren"""" Ihe th...,., Ii ..... .. an ... 
~y. l>dconnect the windihield .. iper vacuum 
line at lhe 1",,1 pump. 

1. Di&cnn.-:t lhfo lIt'Il' k rlu, .. ....,. at the or-rk 1'1 ...... 
\I. Remove the valve rocker arm cove,. 
9. Baek 011" the vaIve Je.oh adil.Ultin~ """,,,.~ 10 n!mo"" 

t/w! loo.d from 1M rock", "nn .. l_n the VAlve 
roeb, arm ohIolt telalnlns bolu IlIId ~ tho! 
...... 1"" t"OCker am, ailltfi _mbly. s...e figure SA-1'!>' 
R............, the v"he pwh ....... in _tl.""",. See ft ...... 
M ·76. 

10. a.,mDV1' one cylino:t.r heAd boll !rom Clch end 0/ 

.. 



tho hc:uI at oppnI5iU! cor""n and i",t.all the cyiind~r 
hrnd ,uilk blud.. s.., 1\~UI"e 6,0, ·77. Iw,move the re· 
maUUnr cylindcT hnod ""illl""'!' """""" tho cylindfor 
htad. 1M ..... ~'7 """....... the <tll"cIo. bead ... d 
~Io<k .. the ,..w.d . .. rlao .. "'I.)" I>on.",~ daJDa,: .... . 

IHIT.f.U.f.llON 

I. ClHn the """d .nd block .... ket OlIrbe5. If tho 
cylln<kr head ... "" ... " .. "" .... lor a I:w<ct chan,;" 
check the fl:ttnc.. of the ~y!ind~r I>AAd and block. 
R<!f~r to firurp 6A·57. 

2. AI/Illy cylind ... head plket """Ie. 10 wth .HI ... '" 
G new psJu,l. U"" 1M hru$h ful1'Ullh..! to ~ the 
_Ie, lilhlly " nd "wnly "",.,. the ... tire rasket 
....... 00. Pooition the pa!u:t ~, the ~ .tuds "" 
the cyl,oo.,r bl ... :1L 

3. Ult the cylinder hNd OVf'r tho ",idm and &!ide il 
d_." "",..,fully, ,uid.i.n. the to<haun manifold .,ud. 
illlu lho muftlor in ..... pipe, 

• . c.:..t the threadr. 01 the el\d bolt. for the ,iih' .ide 
of the cylindcr heood ",ilh • .",..11 amount 01 w3"" 
..... i .... n l ..,..I~r. inot.oU, bul du not ti~hten. lWO 
001'- 0.1 oppoo;te .ndr. '" lhe ~d to hold the head 
and pMe' in pooi.tor. Roo.......... Ihfo r;uides, II>< .. 
inI\>I(J the """"i .. i .. , bolla. 

6. n.e cylindH '-" bolt li,h", .. 1n, proo:.-M""" is "" ... 
fonned in \hr.,., "'''I. .~ lI~pL ~· .. 11ow the 

.. 

'C",,::, • 6 aOlT CUI Off HI"'O, I"'PIR 
"'ND SLOT 'O~ ~cnWO~IV!1 _ _ , 

ENGINE (Eng ine Repair Procedure) 

lo~aUING Of All cn lN OU H!"'O ao,,~. 
IN l~f AaaV E SEOUI NCI 10 at ' .OG U SS'V!L Y 
INCUASEO IN lH~U STEPS' 

I" SU, ENG'NE COlO.IOROUE 1033 L1Ul 
2.d S IEP INO'NE COLO.TOIQUI 10 ~l IIS.rT 
J,~ 511' !NOIN! CO IO· IORQUf 10 7~ tlHI 

, ,-. 6A·71_C.li..4w H .. ~ lioii I'-~""10111 s.., __ • 
160e4.,0) 

Il«tuenoo st.o..-.. in 11", ... tSA·78. Ti~hU!n thtl I><>h. 
I<> M lbo. ft. to"lUf, '"-en li,hlen the boll, 10 6(; 

lbo, II. IOl'QUe. F iluolly, ti,hl<ln I~ 0011 .. to 751bo. It. 
lorqu~, .000 .. r the . yllnd.e. I ... d bolt. bau ..... n 
lilht. " .... to ..... IR •• t lon .. ,he bolts o.boul6 nol ""' 
d i.lu. hed . 

6. Lubri""U!"""" ffid of the push rods with ..... irR oil, 
l ... taII the puah n>da in wi • .,..;.,;",,1 borN., p<*tioon 
in, the ta....,.. end of lhe rodi into the bolll"" """~tJ. 

Jopply )"br i!»"", 10 the val"" .tcm til'll and 10 the 
rocke, IUm pad.. 

7. P ... ition the val"" mckcr arm ahalt """"mbl)' on tho! 
hAArl . K<! ,u .. t"" 011 hoI •• In the shaft .r. Ia.;nc 
do ... ·" ... · .. d. 

I:l. TO«Iu~ ,,11 tbe vaJ,n 1"OdI: .... Ar", wIt re\>l inin, 00111 
to 30-35 lbo. IL Po>rfnrm A preliminary ( told ) v"l"" 
...... adjustment. ReIer \0 & ... ,.., GA-8. 

II. )"'tall ,he lJIuliler inlet pipe Iockwa ........ and relain· 
in, nub. 

10, Connect tbe radiator uppe ..... and the Ma"" hoe 
.. the .... teo" oullet elbow, Connect tho ntdiato. ~r 
hoa<o &nd the heater hoH .1 the w.ter pUmp. Con· 
......,. tho "",bur.lO. _oor ouII~' Ii .... ~. lhe ca,· 
bu",to.r .paC1!'. 

II . P ooition the distributor vacuum lirR. the co.rburetor 
twl inlel line. and the intake manilold ","cuwn lirR 
IN' II", ~nlirR. C""""", the twl inlel line .nd the 
distributor .... cuwn llne., the <:aIburflor. C_""", 
the i .. take "",nlfold vacu"", linI: III the inleke manI· 
fold. c-r-t tbe mIter)' ""hle 10 !he cylindH hNd. 

12. C<:onnect the ...,..1 ... 10, rod re""eIi", oprinr. Con· 
......,. the dtok. oont ... 1 OlIble and the """"l .... tor toe! 
., the OlIrbure'or. AdjUllt tbe choke rontrol cablo, 
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13. CoruWC'\ tho dh.lriwlIIl ' ........ wu Iii .... I th .. dialribu.· 
lor, C"""",,L the ml'bo.ln!_ f~1 ,nlel Line .. t lbo I" .. l 
lilt/:< . nd the intaLu! manilold ""tuum hno at the 1"",1 
pump. Connect lho) wh\dehleld wiper V_CUllm line al 
the luel ])\1m!', 

H . 0>nnecl lhe ."".k plUI wlr-et. Ik u .... IIw " 'i . .. au 
fOT..,d aU 'he "'.y do .. ·n InlO thel. _kobo 

IS. Fill and bleed lho coolin, .Yl tem, Sta,l lho ."Ii ... 
Anrl "1"'''''''' It f(l"t. ", Inlmum "I 30 mln ul ... "' noo 
rpm l<> ~w.biJl ... ""IJ""' (""'POriolur ... AdjuOI lI,e 
enline idlo 0,><>«1 and the idle luol miIhue. L:he<k 
the '·alv~ loJh with the 9n~iMc Idling And AdjWlI tho> 
Lu.h il ',",",_r~, ulllll, '\oo])'I~VO io\IOUIJ". Rei., \0 
licure GA ·9. 

16. COlli one .!de 01 Ihe val~ t"O(kcr a rm ()(Iv'" pokel 
with "il '"""tan\ _lw. Lay the ~mented . ido;- & 
tht! .... ""1 in pb"" in !he aw~t. lnatall the co,''''. 
,""killl fU«O Ihltt II .. p.tI<t l _ II ew"l~ _ II a l'<>WM1 
tho head. 

er .... k,heft Pu lley 

IlMQVAL 

l. ~ Ihe.--1Or moun1in, bollO and the adjU!l" 
i,.. ann bolg .nd """"" .. thII dn .... ""'I. 

2. Ikm<>ve the monkshall pulley boll and .... .ner. Slide 
the pulley <.>If the end of the c:rankobalt. 

I"Sl AUAllON 

1. Li"" up the pullPy hyway with I .... by "'" IN! cnonk· 
.... ,1 and ,I;"", Ihto pUlltoy on tho <nII1I<tbo/l 

2. 1""' .... 11 the _.I".or and !"eta'n'n. bolt. T_ the 
,..,gini", boll 10 45-:;5 It.. ft. InstILlI and adj ... 1 the 
dn ... boolt. 

Cyli .. N ....... 1 Coup on4 TI"'in. Ch .. in 

IEMOVAl 

1. Drain !he c""Hn, ,y'~m and t~ c:nnk....... [)io. 

connect the rad4l\or uppor "'- a' Ih< coolant outlel 
elbow and thto radiAlOr lower hoM a l til<! ,,·aleT pump. 

2. Rc",,,v~ the I'$dia\or. H~"",'e the dtive belt, Ian 
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3. He"""", tho cylinder lront ""ver and "' ..... 1 ( the 
crankco ... , .... tibtion tub. brad'lt io ..-ttIi ....... hy ...... 
cylindoor lronl """'" bolt). R~_ the cro.nluhaf. 
(ront oil sllnln. Cnmk !he ~nfine until the tim;n, 
mar'" am "'i~:u _ ·n in Ii ....... 61. ·19. Remove 
"'" ""mobaft """""te. ""tainin, boll and. .......... 
Slide both "1>""""",- and timi,.. chain 100000000td u.d 
""""' ... tho!m .. an .-rubly. 

4. Remov.!he oil pan and ..,lao.d poortlt. Refer 10 "Oil 
P>on 1{.,mo.,· ... I .. in thio ...rtion. 

FlOMT OIl SUt IlI'LACEMlHT 

I. Drive out the old ..,..1 ,,·ith a pin PtUIdt. Cl..." oul 
tho~ ;,,""'_. 

Z. Coot a ".,.. .... 1 with 1'_ and. b\e~J the _1. 
Sd. ligu,... IiA.Hl. nr;"" tho! .... 1 in until it io f~Uy 
.... ted in lho ~ ChtcIr the ... 1 .I'~r iNt.olla· 
lion 10 be """" Ih< aprin, i8 J'N'OI"',ly """hi"""" 
in the _I. 

INITALLATIOH 

1. P""iti .... ' ,I>(, .pmcket. and t!min, chain on lho .... m· 
ohalt and cra~kwfl, Re OU tP tho timin. mark. un 
tho .procketo and chain ano POIi l lon«L al IIhown In 
Ii,,,,,, 6A·79. Ins", 11 the 01","",,11 ,prockel co.""" ...... 
and wawr. InIlbll the ( .... nkwh lronl <>il olln,et . 
Tho ... ill a poin ("r <>ll th~ vii .Iin~~' which IInC8 up 
""ilh the "" ,,>SIlIlt 'p,,,,,kel timinl ma,k, 

2. Apply oe.oJ.r 10 II>< cylinde, Iron. """" • • ao.kcl and 
pocition the l :uL<d on the cyli~ f""" • ..,,,,,p, To 
a lien 1M covet """I with tho cr¥nhhall. Woe Tool 
ilO.'i9·D 10 u..lall "'" """'~r om the bloo;k ( the cnlnk· 
ca ... ""ntilation tube bnlCket it ""talned by ""'" 
qlindu r"",. ow ... holl ). Torque the .... lainln, 
holt.. 10 7·9 lbl!. ft. 1""1.111 the cn>nbIIall pulley. 

and pulley, and the crank""'fl pun~y , f ". U .. lo...C."nk,."h f ...... Oil kGl 1"".II.II"'-I~.5tsOI 

" 



6-34 ENGINE (Engine Repair Procedure) 

3. Ino\.>lI,n,. nil """ and relotcd POrto. &Ier to "Oil 
Pn" IIl.tall"t'y,," in 11I,.....:t)(lf\ 

4. 1 ...... II,n,. Ian. pull~y. and driv~ bd!, 

i). 1"0",11 the radiator. <'''"II<'<' the rndiatn<- up~. and 
1o""". hnoeo. 

Go t ' il! nnd bked U'" ,,,,din. Iy.tem. Fill the <nn..Lt • 
.. "" wilh I ..... pr ... ~r quAnlity and r....w. of .n~;"" 

0" 
7 SIII01 lho .,n,ll:w..net .,.....,., the lenition timin,. Adjuel 

the iJrrltion .imiTII il .--ry Oppm ... I"" enc .... 
• ,1 bo ... id\o. 8nd o::he<:k .11 hoeo <'Unnections . nd 
... iil<eu fy,. INks. 

C ...... h .. ft 

_fMOVot.l 

Tmtln lhe roolins 0Y'l<:nl ~nd lho crankcMf.. R~tnCI"e 
U", .ir <lea..., •. Oi""""nen the bIIll<.'ry <21>1,., at tho> 
~Iit><ler 1-..1. 

2 Dueon""", the "' ..... tot "'- ., I'" coobn, ""Ilftt 
~Ibna' and ,he "'"Ier pump. fu-" ..... .., thr ""Iioolot' 
R ... "y,,~ !he ,.iILr 

3 Di""yntw"t!he a="'ralO. rod re.metin, "prin,. Di.· 
.",,""Ot thr chok .. """lfVl ... bl~ and the accclcT"to< 
,!!d M th~ """",,,elor, 

4, Di"",n"",,! tl><> 1" .. 1 in lol lin<' lind tI,. di.lrihutM 
VnClJum I;ne at tho, .... <bu'et,.,. Oiem""""t the i"kok. 
"",nilold vacuum Ii"" .t Ihco i"tah ""'ni/old 

~ OI""""nHI lhe carlJu ... l<>r 'p,,,,,, Otl,I<>, Ii"" al thf' 
atrbu ... tor _'-"', Tli8:unnect Ihr I_I<.'. 00.., a. It.> 
W3 .... pump. 

{\. I~ Lhe llOulJk.r in"l piJl" .1 the nha .... " .. n.· 
lold Pull ,he muJ!ler inLrI pi" .. down. &nwve It.<­,8""'1. 

; l>io(on~ lhe di>l.ib<,!Or VaCIJum Ii"" at the di •• 
lrih"lv r, Dioron""'-'I Ih ..... ,bU,"Mr lu~1 inLol lin() nt 
1M Iud filt.>. M,d Ihe inln"e ",,,,,lloLd vacuum tine 
al Ihr luel pump. RMn(Wt I~ th..,., lin ...... lin 
...... mbly, lli .. -onnect .h. wlndohipLd w,per VlI'-"lUm 
li ...... t .~ fuel pump. 

II. Dltro""""1 the op". k plu. wi .... &1 the a"" •• plu," 
~nd the coil hi,h I."""", ~ . 1 Lhe coil. R~_ 
Ihr d""rib"lor ""p and _rk plUl .,i .... as an __ .... 
bJy. o;"'-"""""'t the p<i" .. ry wi ... al lhe coil ~nd .... 
"""'~ il from the "'''';"ina chI' on lhe cylind.. ItN.d 

II. Oil'«>l\""'-" the on""" I<.'mp"'ro'\'''' aonding unit ... i", 
at In., ""nd ;n~ uniL. Uiemnll..ct lhe R.e<,ble fuol Ii"" 
a\ tho tUt.'1 koak Ii"" .nd plu, t"" lin.,. Remow the 
dio"'buto., the 1,,<1 purnp, An<! lho oil fil"'r, 

j() R .......... the vah'@ l'OCke' ""' ..... 
11 ~ "f( thr val"" lftoh adl"'lin, ""kW1 '" ,e_ 

It.. ktood lrom "'" rock... ......... 1.o<..n the ""I .. ~ 
rock... arm "1II1t ","'inin, botl£ .nd """""" lhe 
.',,], ... mckf-r arm ""1 .-...hly. It"f", '" 6.u", 
6A· ii). Remo"" ,"" ~"I"" pu'" rod, ,n _nco.. 
li~l.r 10 ft",,,, 611.-76, 

12. R~mo~e """ ~linder Mod holt I ... m raoll .nd "I lhe .. 

he.od a' ",,~i'" """"''' """ i ..... l1 ,t", ~I!n<lto< 
hrnd guide .. ud •. A" irtdl<-atcd in f'iure SA·n, H" 
n .. w~ (h. remninin. cyllndn. head bolt. and •• "",,'n 
Ih~ cylind •• h",d. On ",,' "Y he, .. · ..... Ih. <yLilld.r 
....d .nd block o. ,"" , •• ite' .u,r"" .. may "-" .... 
d.ma,K. 

13 u .... map>el ~nd ",movr. tho "'PIle". s.,,:, r"u", 
61\.81. Kfll> t.ppet> in 1M ... dH ...... 00· ...... 11" , 
...n I.., re;n"olJe<I In ,""I. ~.icillJll "" ... il In ........ 
" .... '''nab 0 .. ,i.llodury <edillon. 

I • . It...move Lhe d.;.·., ""II. Ill" . nd pull"y. and !he 
crank.ohall pull"y 
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1 fi. 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-82. Zero the dial indicator. Position a large 
screwdriver between the camshaft sprocket and the 
block. Pull the camshaft forward and release it. 
Compare the dial indicator reading with specifica­
tions. If the end play is excessive, replace the thrust 
plate. 

18. Remove the crankshaft front oil slinger. Rotate the 
crankshaft in a clockwise direction (as viewed from 
the front 1 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 12 inch. replace the timing chain and! or 
sprockets. 

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. Cse caution to ayoid 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 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. 
There is a pointer on the oil slinger which lines up 
with the camshaft sprocket timing mark. 

4. To align the cover seal with the crankshaft. use 
Tool 6059-D to install the cover on the block (the 
crankcase ventilation tube bracket is retained by 
one cylinder front cover bolt 1. Torque the retaining 
bolts to 7-9 Ibs. 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-
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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 1 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. Install the oil filter. 

9. Position the distributor in the block with the rotor 
at the No.1 firing position and the breaker points 
open. Install the distributor hold down clamp. 

10. Connect the engine temperature sending unit wire. 
Connect the coil primary wire. Install the distribu­
tor cap. and connect the spark plugs and the coil 
high tension wire. 

11. 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. 

12. Install the muffler inlet pipe lockwashers and re­
taining nuts. 

13. 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. 

14. Connect the accelerator rod retracting spring. Con­
nect the choke control cable and the accelerator 
rod at the carburetor. Adjust the choke control cable. 

15. Fill and bleed the cooling system. Fill the crankcase. 
16. Start the engine and check and adjust the ignition 

timing. Operate the engine for a minimum of 30 
minutes at 1200 rpm to stabilize engine temperatures. 
Adjust the engine idle speed and the idle fuel mix­
ture. Check the valve clearance with the engine 
idling and adjust the clearance if necessary using 
a step-type gauge. Refer to "Preliminary Valve 
Clearance Adjustment" under On The Car Adjust­
ments in this section. 

17. On a car with Comet Drive, adjust the transmission 
control linkage. 

18. Coat one side of the valve rocker arm cover gasket 
with oil resistant sealer. Lay the cemented side of 
the gasket in place in the cover. Install the cover 
making sure that the gasket seats evenly all around 
the head. Install the air cleaner. 

Tappet Replacement 

1. Remove the cylinder head and related parts follow­
ing the procedure under "Cylinder Head Removal" 
in this section. 

2. Using a magnet, remove and install one tappet at a 
time. Refer to figure 6A-81. Apply lubriplate to 
each tappet foot and coat the remainder of the 
tappet with engine oil before installation. 

3. After the tappets are installed, install the cylinder 
head and related parts following the procedure 
under "Cylinder Head Installation" in this section. 

99 
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' .... ,.haft R .... hating I" •• PIU9 R. pla ........ ' 

l. On. car .. ul> • """,,,,,Iohih ",u,,"w...ion, olidr.hI' 
' ........ 'ioI ..... ' 10 =. and ~_ tho dutd, ~~ 
plate and <IiK followinw ~ procwluTt' in -.on 7·R 

2. On ~ nOT "';Ih Com<'t Dri~~ ..... nl(J\'~ the tra rwniAAion 
MId conW,l<;r """"inl rn!1nwln~ the pJ'<>Cf'du ... In 
&eli"" 7·A. 

3 . }t~mo..., , .... ftl""~l ",laini .. , boltJI and """""" the 
lIyw'-1. 

• f),ilI 8 Y,.indt bole in tJ", QlUIlIhaft " ," Moring 
00..., plu, and "-"" Tool 1WO·l:: to 1'MIlOW! I .... pi .... 
See fiJ\l rll 6A·28 undrr "En ...... Ili",,_mbly" in 
this _Ii"". 

r,. CI_n out the plUI bo", ~ loorou,hly . 
6. C"", tho &nlc of a tww plul .. ith .. AU'. ' Mi6t..nl 

... .JIiPr 8'><1 1", ... 11 it with W linn", facinl <JUt. Rd~r 
I<> filure 6A-31 uncJo" "F.".ine A-=bly~ In Ihi. 
"""'ion. 

7. lnolal! tn. flywh ... 1. 
&. On a car with" m;m""r ·ll\l/I Iransmi"";on. in.toll , .... 

clutch prou",,", pIAl<- ~nd diJc, "nd install the Lnin.-
m"';"" r ... II, ..... inK 1M ".......tu", in So-dion i·U, 

9. On .. cat ... ilh (:nm.-t IJrIw. 1 ........ 11 !he tra/Umiaion 
and <XKI,'erWr hoousin. roU_tn, tho p""""",,,... in 
>;o.,lion 7·A. 

C .. m.hall . a ."It'g I . place menl 

It will be _:r to """",'P tt. ",,~i .... Ir"'" the "" 
to r~pbo. cUnlh"ft bearinp. '!'he boarinp a ... A""ilAbl~ 
p~fi..w...l '" .1 ... And ""lui re no r=m'ns lor ~ndard 
nnd om:;,,",,1< .. ,><know, ;u..mnl diamete""' Number 4 
~rin~ i. not inte",han~abli with lru, 011"" hM';n~ • . 

l. II""",,,,, lhe <n,i"" lrom th .. CIlr. R .. ~ 1M ""m· 
.... It. R<"fM"~ Uu> ,."" bH.r'nr bore p lu ,. Rd"" to 
fiJI'''' 6A·U und.,.- "En_,"" o;-..,ma,ly" in this -.. 2. I~""".., the ",,,,"haf. 1It""ln, .. s..., fi,,,,,, 6A·29. 

~. P""ition the btvorin~ at tM beIIring boN! and pr1.'S9 

il in Vt.. .... , So. I .am, h. lt ..... r'nr must be p •• ued 
ito '. I\III·'.I .\{1 in<h .... 10 .. · the Iront I. <e 01 .he " .... 
In, M . e , P ..... 1M . n-m oi ni'" "".rinp in . "III.;end, 
I .. alip the .n oupply ""1 .... 

4. Clean the ",,,nmal . ..... r """rin~ Ixwt, 1'1 ... ~ 
tborou ,hly In .... 11 " new pI", "" illu.tr~tNI in 
fig" .... 6A·3 1 undet "En~'nc A...,mbly" in (hill 
... diu", 

&. ill>WL the CIII1lIIha.ft and ... 101<'<'1 ""II'" 
6. iDIIl.olL the enl''''' in tIM! m. 

Main I.a.;nl Repla.ement 

I, Drain the <rank"""". ~n1ooVe the (lill""~l dip 'lidr. 
&rnov~ 1M nil »An " rod 'el.o.lt'd !>"rIlI. Soo "Oil Pan 
Remov. I'· In Ihis ~ian. 

2. R.>n-Joo." the 011 pump inlet ,,, ... a""""hly .rod t ..... 
oil pump Heier to "Oil Pump Re",,,.'.t" in ,hi. 
"""hOrL 
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3. Kepi."., one be. r ln, . t • tim., I ... ,;nr lb. oCher 
..... . In' .... ""'1, I""~nr-d. R.....,.,... "'" main beIIrin, 
... ~ '" which .- bH.rinp aN! 10 boI ""'1a11Nl. 

~. I ..... " tho up"". ~rin.r """", .. 1 1001 . TooI &'l.:ll ) 
in W nil hoI~ in 'M "",nhl",'t 

r •. 1I<> .... t~ tbe crankeheU in tM d iT<'<'1!nn 01 ~n(ine mtn · 
.i"n In 1o"", tk booi>rinl <>I1t 01 the bl""k 

8. Tbr hPAring i<*tll n'" ..,lecti"~ AI, 1)0 nol MI. o. 
lop br.,i"l U p" or ..... bearinr ohi .... Ie ...... in , '''' 
p.r.~ bearin •• , •••• ....,. 

S<olP<:t:i...., fi , """,inp a ...... ",I.ol.or.. for ",rvX-.o- in 
otnndard .w", ooly S .. nd~rd """,in,. are d"ide<! 
Into I"" oizclr lind ~N! lden lifi"" by A rlallb of red 
<>r 1.01"" !>"inl. R.'I~r 10 &-c'tion 6C for til< available 
oj..,. . .... d m .. kr-d bouinll" In. n • .., lb •• I~' •• n ... : 
bl ... marked _.in,_ d""",..., the .tu .u<~ • 

WMn nplul" .... ndud bo • • ;n,. ,,'ilb _ ........ 
Inll, It ,. ~_ p .... lce I~ ft, .. "1 '0 obt.in Ih. 
p.o"" . < I~. '.n •• "'ith '''''' blu. bo .. ln~ hah· .... 

7. C:1~. n.he cntnkohalt journal 
II. Tn in.",n ~ upper "",in oo"" n. , Vt.."" u... pla,n 

NIIi ot the _in. ",,~. the ",,",It on the JoclrinJ """ 
. ide 01 rho:- bIodt. U ..... Tool 6331 in thP oil I>or. in 
.he onnk<h.ol', ""lIle the crankthOllI in .1", oppMi'" 
dl1'<!<tlon <>1 ""-line mt.~tinn unlil lhe! be:>rin~ _101 
II.ot-U, Ilemove the I!)(II. 

"An "AMIO I OI _UIl 
W'D' h Of JOU("" \ 

AIOUT 1/_ ' ''Cli 
O ff CE"lU 

O. Ol~ , 
CIEAUN Cf 

' '' ' 'A"3---1ft.'.III~, ... ~ M_"" 'nt ,to"" ., ... 
I nw'"' 1"".llotd_(6OC·J63'1 
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9 . Hepbce the mp bearing. 
10. Support the Cni.J1kshaf1 so it. "..eillht will nul ""m­

ptt'-8/! 1M l-'laAtigaio and provide on erroneou. ",,,d­
"'II . Position a jack "" i. will bfoa, agairut the 
countc<w<oight adjoinin g ti,e bearing " 'hich i. being 
CM<:ked. 

1 L Plnre n pi""" 01 PlaSlillalle on Ihe bea'ing surlare 
Ihe full ""idth of the bearing atp "nd "bo"t 'I. inch 
of( < .. n~r. See fi , ure 6A·83. 

12. In.tall the ""p ond t<>ff]ue.he oolts to 6Ii-7.~ I .... ft . 
Do no. tum ,he crankshaft ",hile ,h. Plu'i~"II:e i. 
in pla«. 

13. Rem,-",e the '-"I>, then usirIlI the Fla.tiW"l!e """-Ie. 
che<k the width of the Pla.ti~a~e. When checlcinlr 
tl>e width of the Plasligag<>. check •• the wid"", point 
in orde, W get lhe minimum clearance. Che<:k .. , the 
narro",'" !X>in' in ordu W ie' the maximum door ­
an"" Tho dille",,,,,,, hetw""n the two T<'adinK' ;" In 

Ihe tsp. r. 

H. If the cl ... """"" i. Ie .. II",,, U>€ .pecir-cd Ii",it, "I 
.0005-.0025 inch, If)' lwo rcd bear ing halv,,", ur a 
combination of ,-"d "nd blue dependinlr ulM'n the 
""ndition. H Ihe "," .. "dard bearing>; do not b,ing the 
el""", ,,,,,, wilh;n the "".i."" limit"" • .,finish lho 
cranbhaft jou.nal. then in.tall unde •• iu tx-,a.in!PI. 

15. After Ihe L-eacinll has heen fitted. apply a lillhl coal 
of engine oil to the journal and bearing:o, then install 
th~ """'rinr "'p. Mai n "".rio( '.p" •• ~ oum"" .. d 

I th.u 4 .. ortlnl .1 the I.ont of tho enr in •. The 
",row, 00 ,he <ap iI ... uld "" poil>' od toward the 11"11'" 
~f 'h~ ~ n#;n~. Torque the ""I' bolto I.() 61i __ ,S Ih .. It .. 

16. R~poat tr.." pl'(l(lf'dUl'(! fo, the re"",inin~ r....a,in~ 

lhat ,equire repl~""""'nt. 

17. II the rear main bearing is replaced, ",place the 
]",,'er oil _I in the rear main beruin~ cap and tho> 
. ide ..,.,10. "!be upper oil "",I in the block cannot 
be ",placed wilh the crankshaf, installed. To l\'pLoce 
the "'''.-~r rUr oil _I and . ide seals: 

Ik >UM that the r""" journal oil ....,.1 I(I"OO,.~ i . 
de"". I""w.ll Q ne ... !"«Or jou",,,l oil oeal in the NO .. r 
"", in bea,;ng cap . s.-e figu .... 6A-!!-l . After installa­
tion, <-ut the ends 01 the >eat. lIush. lrutall the rear 
main lx!I>'inS cap. Dip the side seals in light engine 
oil, then immediately irulall them in the grooY,,",. 
Do no. u .. ..,al.r on the . id . ,.,.1 •. The .ur. are 
dc.l,ned 10 . xpand ",he" dlp~d in oil. U.i", ,.,.Ier 
may rdord this .~p.mion. It mIlY he " """""" ,y 10 
tap \he _I. into pia"" lor the wt 'h inch of trav~1 
D<> not cut the """I proj",,'in. en&. 

18. Check the rea. main bmrinll cap oidc ocal. for lean 
by ",!u irting a few drop" of oil inl.() the !>"rling 1m... 
betw~n the hearing "'I' Hnd lhe cylindu block from 
the outside. Blow CQrn]>re-.i "ir acalnst the "",,-I. 
from the in.idA of t hl> hlock. If a i, oohbl"-" aPPMr 
in the oil, it indicatea """"ible oil leakalle. Thi. t • • t 
ohould nol ~ ~rform.d on nowly io".lIed ... 1, 
unlU suftlel. nl t im. h .. ~n .1I.w«l 1(1, the , .. I. 
t o ""p.nd into tbe .. oJ ' roo'· ... 
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10. If the \hru,t hAAring ""I' ( No.3 main beoJinlr ) t.... 
~n ""OU"OO, insllll! it u foll~: 

jn>talJ the thrust benrin~ cap with the bull<; finger 
ti~ht. Pry tho "",n. wlt forwa rd agairut the thru.oJ 
",rl."" of the uP),'" ""II ul lhe hearinll. Ref"" I.() 

figu.., 6A -3~ under "Enrine Asoembly'" in this 
IleCtion. H old the "",nhhalt forward and pry the 
thrust beQring ""I> to th" ",ar. Thi. will ~Iiltfl t.he 
Inru.t ,urla= of both halv"," of tl><, hearing. Retain 
too forward P"'MUN! on tho cronbhall. 'fighten the 
cap bolts to specifications. 

2Q. Cleon the oil pUmp pick-up lube ""reen. Ins",11 1m, 
oil pump and 1m, pick-up tube assembly. Refer to 
"Oil Fwnp I n.talbtinn '" in thi~ """tion . 

21. Fooil",n lhe uil pan Ira,keto on tho cylin~er bloc • . 
Position the oil pan front .... 1 on Ihe cylinder front 
o"''-~r. s.,.. fil:"'~ 6A ·.">:J IIncl", "En lline A_mbly'" 
in this "",lion . Positiun lhe oil I"'-n ...,a r ,.,al on the 
rcar main bro.in~ Cilp. I""lIlll the oil pan lind related 
naTt. " s explained under "Oil Pan In.lallation"' in 
thi ..... 1iol1. Ir",tall the oil level dip stick. 

22. F ill the crank"",", . Starl lhe engine and c!wek for oil 
pr"6IIure. ann the enlline at fast idle and ehee' fur 
oil leak •. 

Conne.ti"g Rod 'eorlng Replace me nt 

I. Drain the cmn kca.". Rel""Ye the oil Ir.vr.l dip ",ick . 
Remove t"" oil pan and ",tatro p,,,ts, Re fer to "Oil 
Pan Rell>oyal" in Uti. li<'CIion. 

2. Remove ,he oil I'wnp inlel IU)", """""'hly and the 
oil pump. s..e " Oil Pump Removal" in Ih;' _ tion. 

3. HeffiO'o"e the cap from the ""n,,""tinK rod to which 
new bea,in~. aM to be fitte<l . 

4. The br.~,inl i""""" .", .. I...,tiv~ Ht. Do Dot file or lap 

'" 
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be • • ine , . ... or u .. b .... ;nl lhim. '0 ..btai" IIw 
l>fO .... ""uinJ <", ... n.,.,. 

Ii. Ro "''+ tr.. \:"'''';01 ' ;".."tI aoo 1M bearin~ 00 ... 
in lh~ ronnect;n ~ rorI aOld (>Ip a"" dean. Fur~i~JI 
""",..ial unller .1"" in .. ", IMY dio.l(>.t the bear",. 
ond ~"'u ... a f.ilure. 

6. 1,'*"<11 u.., bearinK ; ..... 11' In tho: conIX'<."Iins rorI 
~nd co.p orith !he IOInp fiuin« in tho! ,lot provid...t 

7 !\Ill 1M ~in& rod _mb!y oo..n finnly M 
II ... <....ru...t...ll jau.moL. 

II J>l.o,oo. ""'"'" of PlNli.all<' un tho: ....... , '-";'1' MOf' f.,,,,,. tho! full width ol.he alP ~nd about'!. lnd\ otr 

Y. In.tall the cap ond li,hl.,,, the oonnectinR rOO n ul.8 
W 19·U lbo. ft. torqu., Do nol tum Lh. <ronklh.ft 
"hil~ ,h. rl.>ti~'K' I. In rl ...... 

10. !lofe. to .tepo 13 and It und<-r " Mll in LIfto,in, 
Repla"""",n'" in .hit ooction. 

II AI"" the bea r;", hal bwcn fltwl. apply. li&bl ""'" 
of ."Si .... oil to the ;0.. ...... and t-rmp. <hen i~tln 
II", ~l mil ",p, 

12. R.".... th .. p~,,", fot tho> ........ inin,; """""'Cti". 
...... dull l't'qUi,.., roe.. bearin .. . 

13. Full"", ''''PO 20, 21, and :.12 u,*," " Main Bearin. 
lIeplaoomcn'" in U,,, _,ion. 

,I"on, and Connedin!! Rod. 

II"'OYAL 

I Dnlin tN, coolin, s)'StM\ and l/w "",ok"""". 
2. Ik.f .... 10 ··Cylinder H ... d ~al~ IUId ..... ......, !he 

rylindl-r brad IUId ",1Io1Cd 1'IOrt.. 
3. Item<>Yoo Uw oil pan and .... Loted p&r1.lo. &, ......... ~ 

oil PU",P pid;-...p lub<- .nd ,he oil pun,p. s.", '"Oil 
Pa" ·· and ·'Oil Pump R"moval"" i" this _1Km. 

4. Tum ,Iv- "nmkohall unlll Ill", pislon 10 \wo ~ 
movf<l i. ftl the bo't<>m 01 i t. Irnvd and pc......, a 
doth "" tlIc pi,,,," I .... d 10 coli"", the ""ttin,s. Jk . 
move any ridR~ and/or ","pooit.o , .... '" the up!>"r .. nd 
oj the rylinder w... •. Rf'mOve t~ cylindor ridll" 
wilh ... r>d,~ ""tkr. Follow lhe ;n .. motions fumiohcd 
by the "",I ITUOnul~eI"",. :-;cnr n ' iB,. ,J." r ina 
1 •• , .. 1 ..... i " ......... of I /U in<h .. '-' ........... In. 
rlcl(-eo. 

ti. R"""",~ lhe cnn_in, rod .. p. 
ti. Puah Ih" ~i.in. md .nd piston .....,mbly 001 

the 101) 01 the cylind.r with tJv. hond ... cnd 01 • 
hltm""". Avoid d""",,., to lhe ero.okpin or the cyl · 
inder wRIl when """""In, lhe pi.",,, and rod. 

7. n"mov< the bearin, u-rt.o Imm ,he connoctin, rod 
Mnd cap"- Rei,., to ··Oiaa .... rnbly and A..,."bly 01 
En,i",," lor disuoo.mbly and. .o..",bly ~Utfl 
'" lhe p"toe and connectinl !Od. 

8. To Iii ...... pio;tons, tinp, or Pm.. ..,1 .... 10 " ElIJ"ine 
A_mbly~ ... this ~lon. 

lHual lAl10N 

1. Cleo.n the oil pump pick-up tube ,,''''',.,n, and the oil 
pnn a nd hloclc lP'.Jtet lurIA,*". 

'" 
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2. Oil the pi.ton rin ... p .. to .... and L-ylinde ....... n with 
lilhl "",i"" oil. 

.1. Ko, 'u,"" '0 i ... ,.U 'h~ pi,ton. in ,J." •• m~ <yllnde r, 
/",m whi ch 'h~y " ·0 ••• enlu,·cd. or '0 whl. h they 
"' ••• fiLL<d. The <onnu,ln( "'" . "d bea r ;nl , .... ore 
nU"'M'~d from 1 10 I l><Jinftin~ ••• he "ont of Ihe 
on,i"". The nu"''''' .. on ,he 'Of"...otift~ "'" and 
beo,in, CO" ...... 1 "" .... 11>0 ...... , id, ........ I., .,.1I .... iB ... <),Iind •• bore. If ............. i ... ....! i . 
tn .... ... --' I . . .. one ~Io<k • • cylinder I. 0 .. • 
.,he., ,,''',' "" .. I nu Ih<>uld .... !itt .... all. tho ton. 
..".t ine ....t . hould be nu"'ber .... ' 0 ro ...... ""nd ,,·hh .b. n.,,· .ylind~. numbe •. 

1, Mak. 'u,"" the .inll W~"" nm pm""riy "po.CC<! around 
Ih~ d!"<'\lmlerencc 01 the pllWn. I nstall a Pioton rin~ 
comp~. on II-.. piow.. ~nd pusI, the p;"lOn in with 
~ ho.rnmer I"",dl. until it iI! .lilhUy bel"", Ih. !up 
of tho rylinde •. s",., II,., ... 6A·86. s., ....... to ,uide 
the ~ rod. 10 avoid damagml the N1Lnk. ""'It ic>umallo. Inotoll lhe "o,on ,,-itb'" n .... h I .. the 
pl1.!on head. ••• .-.NI the I,on. of the <neine. 

~. Ch."li< the d~a",,,,,,,, of ... ch bearing lollowin~ the 
p~urc under ··Coonl'dinS Rod !Joe",in, Replauo· 
""'nl:' ~ri_ in thle ""'-"Iiun. 

6. AI~r the oo.rinWt hLwe been fi'tOO. apply a USh' 
"",I of eng'''''' oil 1<.0 lhe ic>urNOl. and beMinp. 

7 Tum Iht> crnnbh.olt thro .. ' 10 tho bo,,,,,,, oj ile Ittol«l. 
!hen 1"'"" tho plllton .u the "'8JI down unlil the 
~ rod """nn, _t.o .... the """,kWh 
ic>unuol. l ... ",ll the connl'Ctl", rod ""I'. Iho-n tilhtcn 
11., nulo 10 19·2( I .... 11. \orQue. 

8 . AI..,.. the pioloo1 .nd ..,,,,,,,,,,inC rod -.cmbl;'" hil, ... 
oo,.n installed, _ U .. lide clN",,,,,,,, to.l""""" the 
roru.,,.;t inl roru. <In MCh cmnbhalL joWTUll ~ • .,now .. 
in Ii,., ... 6A-46 un"". ·'F.nS lno AIIS<mbly" in thilt 
_lion. 

9. !,,"Lall lhe oil pump .,>(/ 11 .. nil pump plck·up lub<>, 
'""lall u.., nil I'I'n .nd rcLotcd po.rta. s.., '·Oil l'ump 
i ... Ulllalioo" and ·'Oil f'an I ... mlllolio,,·' in thl, 
lOOCIion. 

10, "",r .. r 10 '·Cy linder Hdld l"'Ulllot.ion.~ in Ihlo Me­
llon, and ,,,,,"'11 ~ C)'1indc-r '-<I and ",lot ted panL 



ENGINE (Engine Repair Procedure) 

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. 

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 housing, 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 Ibs. 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 
housing 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. 

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 1/2 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. 
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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. Using a new gasket, install the oil pump. 

2. Install the oil pump pick-up tube and screen assem­
bly. See figure 6A-.52 under "Engine Assembly" in 
this section. 

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-.53 under "Engine Assembly" in 
this section. 

2. Position the oil pan front seal on the cylinder front 
COV('r. 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 Ibs. 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. Operate the engine and check 
for oil leaks. 
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6-40 ENGINE (Engine Trouble Shooting and Tune-Up) 

6B-ENGINE TROUBLE SHOOTING AND TUNE-UP 

TROUBLE SHOOTING 

Engine Will Not Crank 

The cause of this trouble IS usually in the starting 
system. 

If the starting system is not at fault, check for a hy­
drostatic lock or a seized engine. Remove the spark 
plugs, then attempt to crank the engine with the starter. 
If the engine cranks, it indicates that water is leaking 
into the cylinders. Remove the cylinder head and inspect 
the gasket and/or head for cracks. Also examine the cyl­
inder block for cracks. 

Engine Cranks Normally, But Will Not Start 

Check the fuel supply. If there is sufficient fuel in the 
tank, the cause of the trouble probably lies in either the 
ignition or the fuel system. 

To determine which system is at fault, disconnect all 
the spark plug wires. Check the spark intensity of one 
wire at a time. Install a terminal adapter in the terminal 
of the wire to be checked. Hold the adapter approxi­
mately 3/16 inch from the exhaust manifold and crank 
the engine. 

NO SPARK OR A WEAK SPARK AT THE SPARK PLUGS 

The cause of the trouble is in the ignition system. 
To determine if the cause of the trouble is in the prim­

ary or the secondary circuit, remove the coil high tension 
lead from the top of the distributor and hold it approxi­
mately 3/16 inch from the cylindPr head. With the igni­
tion on, crank the engine and check for a spark. 

If the spark at coil high tension lead is good. the cause 
of the trouble is probably in the distributor cap, rotor. 
or the spark plug wires. 

If there is no spark or a weak spark at the coil high 
tension lead, the cause of the trouble is probably in 
the primary circuit, coil to distributor high tension lead, 
or the coil. 

A GOOD SPARK AT THE SPARK PLUGS 

If the spark is good at the spark plugs, check the spark 
plugs and the ignition timing. If the spark plugs or the 
ignition timing are not at fault, check the following items: 

Choke 

Check are choke linkage for binding or damage. Make 
certain the choke plate closes when the choke knob on 
the instrument panel is pulled out and that the plate 
completely opens when the knob is pushed in. 

Fuel Supply at Carburetor 

Work the throttle by hand several times. Each time 
the throttle is actuated fuel should spurt from the accel­
erating pump discharge nozzle. 

If fuel is discharged by the acceIPrating pump, the en-
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gine is probably flooded, or there is water in the fuel 
system, or an engine mechanical item, such as valves, 
is at fault. 

If fuel is not discharged by the accelerating pump, dis­
connect the carburetor fuel inlet line at the carburetor. 
Use a suitable container to catch the fuel. Crank the 
engine to see if fuel is reaching the carburetor. 

If fuel is not reaching the carburetor, check: 

The fuel pump. 

The fuel filter. 

The carburetor fuel inlet line for obstructions. 

The fuel pump flexible inlet tube for a collapsed con­
dition. 

The fuel tank line to flexible fuel line for obstructions. 

The fuel tank vent. 

If fuel is reaching the carburetor, check: 

The fuel inlet system including the fuel inlet needle 
and seat assembly, and the float assembly. 

Check for dirt in the carburetor, not allowing fuel to 
enter or be discharged from the idle system. 

Engine Starts, But Fails to Keep Running 

FUEL SYSTEM 

Idle fuel mixture nepdle 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. 
FuP! pump defective'. 

IGNITION SYSTEM 

Breaker points not properly adjusted. 
Defective spark plugs. 
Leakage in the high tension wiring. 

Engine Runs, But Misses 

Determine if the miss is steady or erratic and at what 
speed the miss occurs by operating the engine at various 
speeds under load. 

MISSES STEADILY AT ALL SPEEDS 

Isolate the miss by operating the engine with one 
cylinder not firing. This is done by operating the engine 
with the ignition wire removed from one spark plug at 
a time, until all cylinders have been checked. Ground 
the spark plug wire removed. 

If the engine speed changes when a particular cylinder 
is shorted out, that cylinder was delivering power before 
being shorted out. If no change in the engine operation 
is evident. the miss was caused by that cylinder not 
delivering power before being shorted out, check the: 
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Ignition System 

If the miss is isolated in a particular cylinder, perform 
a spark plug test on the ignition lead of the cylinder. 

If a good spark does not occur, the trouble is in the 
secondary circuit of the system, check the: 

Spark plug wire. 

Distributor cap. 

If a good spark occurs, check the spark plug. If the 
spark plug is not at fault, a mechanical component of the 
engine is probably at fault. 

Engine 

Perform a compression test to determine which mechan­
ical component of the engine is at fault. 

MISSES AT HIGH SPEED ONLY 

Fuel System 

Power valve clogged or damaged. 
Low or erratic fuel pump pressure. 
Fuel inlet system not operating properly. 

Cooling System 

Engine Engine overheating. 

Perform a compression test to determine which mechan-
ical component of the engine is at fault. Rough Engine Idle 

MISSES ERRATICALLY AT ALL SPEEDS 

Exhaust System 

Exhaust system restricted. 

Ignition System 

Breaker points not properly adjusted. 

Defective breaker points, condenser, secondary wiring, 
coil, or spark plugs. 

High tension leakage across the coil, rotor, or distribu­
tor cap. 

Fuel System 

Choke not operating properly. 

Float setting incorrect. 

Fuel inlet system not operating properly. 

Dirt or water in fuel lines or carburetor. 

Cooling System 

Check the cooling system for internal leakage and/or 
for a condition that prevents the engine from reaching 
normal operating temperature. 

Engine 

Perform a compression test to determine which mechan­
ical component of the engine is at fault. 

MISSES AT IDLE ONLY 

Fuel System 

Idle fuel mixture needle not properly adjusted. 

Ignition System 

Defective coil, condenser, breaker points, rotor, igni­
tion wiring, or spark plugs. 

Excessive play in the distributor shaft. 

Worn distributor cam. 

Vacuum Booster Pump 

Leaking pump, lines, or fittings. 

FUEL SYSTEM 

Engine idle speed set too low. 
Idle fuel mixture needle not properly adjusted. 
Float setting incorrect. 
Air leaks between the carburetor and the manifold 

and/ or fittings. 
Fuel leakage at the carburetor fuel bowl. 
Idle fuel system air bleeds or fuel passages restricted. 
Fuel bleeding from the accelerating pump discharge 

nozzle. 
Thottle plate not closing. 

IGNITION SYSTEM 

Improperly adjusted or defective breaker points, 
Fouled or improperly adjusted spark plugs. 
Incorrect ignition timing. 
Spark plug misfiring. 

VACUUM BOOSTER PUMP 

Leaking pump, lines, or fittings. 

ENGINE 

Loose engine mounting bolts or worn insulator. 
Cylinder head bolts not properly tightened. 
Valve lash set too tight. 

Poor Acceleration 

IGNITION SYSTEM 

Incorrect ignition timing. 
Fouled or improperly adjusted spark plugs. 
Improperly adjusted or defective breaJ.:er points. 
Distributor not advancing properly. 
Broken distributor spring. 

FUEL SYSTEM 

Inoperative accelerating pump inlet ball check. 
Inoperative accelerating pump discharge ball check. 
Accelerating pump diaphragm defective. 
Float setting incorrect. 
Throttle linkage not properly adjusted. 
Accelerating pump stroke not properly adjusted. 
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Leaky power valve gasket or accelerating pump dia­
phragm. 

Dirt or corrosion in accelerating system. 
Distributor vacuum passages in the carburetor blocked. 

TRANSMISSION 

Clutch slippage (manual-shift transmission). 
Improper band adjustment (Comet Drive). 
Converter One-Way Clutch (Comet Drive). 

Engine Does Not Develop Full Power, or 

Has Poor High Speed Performance 

PRELIMINARY 

Determine if the trouble exists when the engine is cold, 
at normal operating temperature, or at all engine tem­
peratures. 

ENGINE COLD 

Fuel System 

Clogged or undersize main jets and/or low float setting. 

Power valve clogged or damaged. 

Fuel pump pressure incorrect. 

Distributor vacuum passage in the carburetor blocked. 

Cooling System 

Thermostat inoperative or incorrect heat range. 

Thermostat installed incorrectly. 

ENGINE AT NORMAL OPERATING TEMPERATURE 

Fuel System 

Same items as for engine cold. 

ALL ENGINE TEMPERATURES 

Ignition System 

Ignition timing not properly adjusted. 

Defective coil, condenser, or rotor. 

Distributor not advancing properly. 

Excessive play in the distributor shaft. 

Distributor cam worn. 

Fouled or improperly adjusted spark plugs or spark 
plugs of improper heat range. 

Improperly adjusted or defective breaker points. 

Fuel System 

Restricted air cleaner. 
Clogged fuel filter. 
Same items as for engine cold. 

Engine 

Perform an engine compression test to determine which 
mechanical component is at fault. 

One or more camshaft lobes worn beyond wear limit. 
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Exhaust System 

Restriction III system. 

Transmission 

Improper band adjustment (Comet Drive). 

Excessive Fuel Consumption 

Determine the actual fuel consumption with test equip­
ment installed in the car. 

If the test indicates that the fuel consumption is not 
excessive, demonstrate to the owner how improper driving 
habits will affect fuel consumption. 

If the test indicates that the fuel consumption is ex­
cessive, make a preliminary check of the following items 
before proceeding to the fuel and ignition systems. 

PRELIMINARY CHECKS 

Chassis Items 

Check: 

Tires for proper pressure. 
Front wheel alignment. 
Brake adjustment. 

Odometer 

Check calibration. 

Ignition System 

Check ignition timing. 

FINAL CHECKS 

Fuel System 

Check: 

Fuel pump pressure. 
Engine idle speed. 
Idle fuel mixture needle for proper adjustment. 
Accelerating pump stroke adjustment. 
Anti-stall dashpot for proper adjustment. 
Air cleaner for restrictions. 
Float setting or fuel level. 
Jet for wear and/or damage. 
Power valve operation. 
Air bleeds for obstructions. 
Accelerating pump discharge nozzle for siphoning. 

Ignition System 

Check: 
Ignition timing. 
Spark plug condition and adjustment. 
Distributor spark advance operation. 

Engine 

Perform an engine compression test to determine which 
mechanical component of the engine is at fault. 
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Cooling System 

Check thermostat operation and heat range. 

Transmission 

Check band adjustment (Comet Drive). 

Engine Overheats 

TEMPERATURE SENDING UNIT AND GAUGE 

Unit or gauge defective, not indicating correct tem­
perature. 

COOLING SYSTEM 

Insufficient coolant. 
Cooling system leaks. 
Drive belt tension incorrect. 
Radia tor fins obstructed. 
Thermostat defective. 
Cooling system passages blocked. 
Water pump inoperative. 

EXHAUST SYSTEM 

Restrictions in system. 

IGNITION SYSTEM 

Incorrect ignition timing. 

ENGINE 

Cylinder head bolts not properly tightened. 
Incorrect valve lash. 
Low oil level or incorrect viscosity oil used. 

Loss of Coolant 

COOLING SYSTEM 

Leaking radiator. 
Loose or damaged hose connections. 
Water pump leaking. 
Radiator cap defective. 
Ovprhpating. 

ENGINE 

Cylinder head gasket defective. 
Improper tightening of cylinder head bolts. 
Cylinder block core plugs leaking. 
Temperature sending unit leaking. 
Cracked cylinder head or block, or warped cylinder 

head or block gasket surface. 

ENGINE TUNE-UP 

General Information 

Engine tune-up is a systematic procedure for testing 
and correcting various engine components to restore 
power, efficiency and performance that has been lost 
due to wear, corrosion, deterioration, or maladjustments. 

It is seldom advisable to attempt an improvement 
in engine performance by correction of one or two items 
only. During normal engine operation, changes in the 
various component parts take place gradually thereby 
reducing their efficiency below recommended specifica­
tions. Lasting engine efficiency and performance is as­
sured by following definite and thorough testing proce­
dures to correct or prevent engine malfunction. 

The following tune-up procedure lists the various oper­
ations in the sequence in which they should be per­
formed. For information in greater detail, refer to the 
section of the manual which describes the procedure to 
be followed for each respective operation. 

Tune-Up Procedure 

ENGINE COMPRESSION TEST 

The compression test is made to determine the sealing 
condition of engine parts exposed to combustion pressure. 
This test should be performed whenever engine perform­
ance or oil and fuel consumption complaints cannot be 
traced to other causes. 

Before making a compression test, check the oil level 
in the crankcase. Be sure that engine temperature is 
normal; check the battery and starter to make certain 
they are in good condition to provide normal cranking 
speed for the duration of test. At altitudes above sea 
level, normal compression will be less than specified. 

Procedure 

1. Operate the engine for a minimum of 30 minutes at 
1200 rpm. Turn the ignition switch off, then remove 
all the spark plugs. 

2. Set the throttle plate and the choke plate in the wide 
open position. 

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. 

S. 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.8.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 val ves. 

A low even compression in two adjacent cylinders 
indicates a cylinder head gasket leak. This should be 
checked before condemning the rings or valves. 

To determine whether the rings or the valves are at 
fault, squirt the equivalent of a tablespoon of heavy oil 
into the combustion chamber. Crank the engine to dis-
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tribute the oil and repeat the compression test. The 
oil will temporarily seal leakage past the rings. If ap­
proximately the same reading is obtained, the rings are 
satisfactory, but the valves are leaking. If the compression 
has increased 10 pounds or more over the original read­
ing, there is leakage past the rings. 

During a compression test, if the pressure fails to 
climb steadily and remains the same during the first two 
successive strokes, but climbs higher on the succeeding 
strokes, or fails to climb during the entire test, it indicates 
a sticking valve. 

MANIFOLD VACUUM TEST 

Although the engine compression test is recommended 
as the first operation in the tune-up procedure, the mani­
fold vacuum test will serve as a valuahle "preliminary 
step" in determining the condition of an engine. It will 
also help locate the cause of poor engine performance. 

Procedure 

l. Operate the engine for a minimum of 30 minutes at 
1200 rpm. 

2. Install an accurate, sensitive vacuum gauge on the 
fuel pump end of the fuel pump vacuum line. 

3. Operate the engine at the recommended idle rpm. 
4. Check the vacuum reading on the gauge. 

Test Conclusions 

Manifold vacuum is affected by carburetor adjustment, 
valve timing, the condition of the valves, cylinder com­
pression, and leakage of the carburetor or cylinder head 
gaskets. 

Because abnormal gauge readings may indicate that 
more than one of the above factors is at fault, exercise 
caution in analyzing an abnormal reading. For example, 
if the vacuum 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 

Cauge 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. 
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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 
fluctua tion. 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 

l. If the plugs are to be re-used: 

a. Use solvent to clean porcelain. Dirt provides a 
short cut for current flow. 

b. Sandblast to remove fouling deposits. 

c. File the center electrode. This will remove the 
glaze and give a flat surface. 

d. Set the gap at 0.032-0.036 inch, using a round 
wire gauge. 

CHECK THE BATTERY 

l. Charge the battery according to recommended pro­
cedure if the specific gravity reading is below l.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 

l. Inspect the generator for worn, burned or greasy 
commutator, high mica or thrown solder. Tighten 
connections and check for frayed insulation. 

2. Inspect the generator regulator and starter relay 
for loose mounting and loose connections. 

3. Make any corrections necessary. A faulty charg­
ing system will not give the peak voltage required 
in today's engines. 
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CHECK DRIVE BELTS 

l. 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 

l. Tighten all connections and check for firm seating of 
all high tension terminals. 

2. Check for frayed or broken wiring harness and for 
dirty distributor points. 

3. Inspect primary wire in distributor housing for 
frayed insulation or poor connection at terminal lug. 
Check distributor primary resistance. If point re­
sistance is high, remove oxidation with a fine stone 
or a point file and recheck. Excessively pitted or 
burned points should always be replaced. Distributor 
point pitting will occur to some extent even with all 
ignition components standard. However, excessive 
pitting at relatively low mileage may be caused by 
distributor condenser. Check condenser and replace 
if necessary. Lubricate the distributor before re­
placing the cap. 

INSPECT THE CARBURETOR AND FUEL PUMP 

l. 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. 

CHECK THE COOLING SYSTEM 

l. 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. 

l. 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 

l. 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 

l. 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 marks are located 
on the crankshaft and camshaft sprockets. 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 

l. Touch black lead of tester to each spark plug in 
turn and observe readings on the meter. If meter 
reads off scale to the left with the black test clip 
grounded, the primary wire connections at the coil 
should be reversed. 
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a. If all readings are lower than normal, check for 
a corroded coil tower terminal, poorly connected 
or broken coil wire, center cap electrode burned, 
burned rotor tip or open secondary in the coil. 

b. If one or more readings are lower than normal, 
check for broken or poorly connected spark plug 
wires, burned or corroded cap terminals or gouged 
electrodes inside cap. 

c. If the readings are higher than average from 2 or 
more plugs, check for cross fire in distributor cap 
or between spark plug cables concerned. 

SECONDARY EFFICIENCY TEST 

1. If all the readings are in the GOOD band, we know 
that both the ignition output and secondary insula­
tion are good. If all the readings are low, or if the 
ignition test calibrator cannot be adjusted for SET 
LINE, inspect for high resistance in the primary 
circuit, defective distributor points, defective coil or 
condenser, coil tower wire, rotor or distributor cap. 
If low readings are obtained only when certain plug 
wires are lifted off, inspect for defective insulation on 
those wires or for cracks or carbon tracks in the 
distributor cap. 

CHARGING VOLTAGE TEST 

1. Voltage should be between 14.6 and 15.4 for the 
12 volt system. 
a. If the voltage is within the proper range and no 

electrical troubles have been reported, the charg­
ing system and voltage regulator are operating 
sa tisfactorily. 

b. If the charge voltage is BELOW the specified 
range, make additional checks for a defective 
generator or generator drive, defective or mis­
adjusted voltage regulator or high resistance in 
the circuits. 

c. If the charging voltage is ABOVE the specified 
range, check for a defective or misadjusted volt­
age regulator or a defective field circuit. This is 
not a complete charging circuit test, but only an 
indication of charging voltage. If electrical troubles 
are reported, a complete check should be per­
formed. Use the regulator temperature gauge when 
checking or adjusting generator regulator. 

IDLE SPEED AND MIXTURE ADJUSTMENTS 

Timing, idle speed and idle mixture are all interrelated 
and any change in one may affect the others. Smoothest 
idle is usually obtained with the mixture adjusting screws 
backed out between 1 and 2 turns from lightly seated 
position. After final adjustment, screws should be within 
1/4 turn of each other. Adjustment of fast idle speed and 
dashpot setting should be made last. 

DIAGNOSIS 

Make a stall test on automatic transmission equipped 
cars as an aid in determining engine and transmission 
performance and efficiency. 
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1. Check the engine coolant level and transmission 
fluid level. 

2. If the engine is cold, run it at 1200 rpm with the 
transmission in N until normal engine temperature 
is reached. 

3. Attach a tachometer to the engine, and position the 
instrument so that it can be read from the driver's 
seat. 

4. Apply the service and parking brakes firmly. 
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 1740 to 1940 rpm. 
8. If tachometer readings exceed the high limit, or 

engine run-away is apparent, release the accelerator 
pedal immediately to prevent further damage. 

Stall test tachometer readings require careful inter­
pretation. During a stall test, the engine, the torque con­
verter, &nd 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 following schedule presents the operations per­
formed on a typical minor and major engine tune-up. 

Perform on 
OPERATION 

Minor Major 

SPARK PLUGS 
Clean, adjust, and test. X X 

ENGINE COMPRESSION 
Take compression reading of 
each cylinder. X 

DRIVE BELT 
Check and adjust the tension. X X 

BATTERY 
Clean cables and terminals. 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 

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 

'STANDARD TRANSMISSION 
VACUUM ADVANCE 

Distributor Vacuum 
Distributor 

RPM Inches Hg. 
Advance 
Degrees 

400 .33 0 

600 .78 %-1% 

800 1.30 3%-4% 

1400 3.45 10-11% 

1800 5.00 121/ 2 -13% 

2000 5.35 12%-14 

Maximum 15% 

*Set test stand to 0' at 300 RPM 
and 0 inches of Mercury 

• AUTOMATIC TRANSMISSION 
VACUUM ADVANCE 

Distributor Vacuum 
Distributor 

Advance 
RPM 

700 

1000 

1600 

2000 

Inches Hg. Degrees 

.65 0 

1.27 11/4 _21/4 

2.93 4%-5% 

3.94 5%-7 

':'Set test stand at 600 RPM 
and .48 inches of Mercury 

Spark Plug Gap 0.032-0.036 inch 

Torque (Lbs. Ft.) 15-20 

Distributor Point Gap 0.024-0.026 inch 

Dwell Angle 35°-38' 

Breaker Arm Tension (Oz.) 17 -20 

Condenser Capacity (Mfds.) .21-.25 

Shaft End Play - Distributor Removed 0.028 

Primary Spring--Color Coded: 

Conventional Transmission 

Comet Drive 

Secondary Spring (Nearest to 

Diaphragm) - Color Coded: 

Conventional Transmission 

Comet Drive 

Maroon 

Gold or Bright Metal 

Gold or Bright Metal 

Black 
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TUNE-UP SPECIFICATIONS (CONTINUED) 

Initial Ignition Timing (B.T.D.C.) 

Conventional Transmission-

Normal 2° (10° Max. Advance) 

Comet Drive--Normal 6'_10° (l0° Max. Advance) 

Fan Belts-Adjustment ~/2 Inch Deflection 

Engine Idle: 

Conventional Transmission 

Comet Drive (Drive Range) 

Compression Ratio 

500-525 

475-500 

8.7:1 

Compression Pressure (psi) 170 ± 20 

Fuel Pump Pressure 3.5-5.5 psi at 500 rpm 

Fuel Pump Volume 1 pint in 30 sec. at 500 rpm 

Starting Motor Cranking Speed-rpm. 250-290 Dashpot Clearance .130-.150 inch 
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ENGINE SPECIFICATIONS 

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

General Specifications 

Piston Displacement (Cubic Inches) 

Bore and Stroke 

Compression Ratio 

Engine Fuel Requirements 

Compo Pressure - Sea Level @ Cranking 

144 

3.50 x 2.50 

8.7:1 

Regular 

Speed 170 ± 20 
(Allowable tolerance between cylinders-lO psi) 

Brake Horsepower @ Specified 
Engine rpm 

Torque - (Ft. Lbs.) @ Specified 
Engine rpm 

Firing Order 

90 @ 4200 

138 @ 2000 

1-5-3-6-2-4 

Oil Pressure (psi) Hot @ 2000 rpm 35-55 

A.P.I. Classification - Lubricating Oils 
(Minimum) MS 

Viscosity @ Specified Temperatures: 

SAE30 Above +700 F. 

SAE20-20W 

SAElO-10W 

SAE5W 

+320 F. to +700 F. 

+32' F. to -100 F. 

Below -10' F. 

Change - Normal Operation--
Miles 1st at 1,000, 2nd at 4,000, and 

each 4,000 or 4 months thereafter 

Filter Change - Normal 
Operation ~- Miles 

Engine Ventilating System 

1st at 1,000, 2nd at 4,000, 
and each 4,000 thereafter 

Each 4,000 

Carburetor Air Cleaner - Dry Type Clean each 8,000 
Replace after 24,000 

Cylinder and Valve Arrangement 

Taxable Horsepower 

6-0.H.V. Valve Lash Clearance - Check 

29.4 

Pre-delivery 1,000 
each 10,000 thereafter 

Engine Idle rpm: 

Conventional Transmission 

Comet Drive (Drive Range) 

Engine Idle Manifold Vacuum - Minimum 
Inches Hg. @ Specified Engine Idle rpm 
(Sea Level) 

Initial Ignition Timing - B.T.D.C. 

Conventional Transmission 

Comet Drive 

Allowable Range 

Engine Oil: 
Capacity - Quarts (Add 1 quart when 

changing filter) 
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500-525 

475-500 

18 

2° 

6° 

2°_10' 

Belt Tension -~ Engine Accessories 1st at 1,000 and 
each 12,000 thereafter 

Dimensions and Clearances 

Camshaft 

Diameter - All Journals 

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 

1.8095-1.8105 

0.001-0.003 

0.006 

0.0005 

.003-.007 

.012 

.001 
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ENGINE SPECIFICATIONS (CONTINUED) 

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

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) 

.006 

.361 

.359 

.2405 

.2355 

.2395 

Side Clearance -- Assembled to Crankshaft 
(New) .007-.0105 

Wear Limit .014 

Piston Pin Bore 

Out of Round - Maximum 

Taper - Maximum 

Connecting Rod Bearing - Copper Lead to 
Crankshaft: 

.9107-.9112 

.0003 

.0001 

.0006-.0025 Actual Clearance (New) 

Wall Thickness - Color Coded Red .0564-.0574 
Blue .0573-.0578 

0.002 Undersize .0583-.0588 

Exhaust - Wear Limit .2345 Crankshaft 

Intake Tappet Lift: 
Opens - B.T.D.C. 

Closes - A.B.D.C. 

Exhaust Tappet Lift: 
Opens - B.B.D.C. 

Closes - A.T.D.C. 

Intake Valve Clearance 

Exhaust Valve Clearance 

Chain Deflection - Maximum - Inches 
(Measured from a Straight Line Position 
Outward) 

Camshaft Bearing: 

.0122 @ 15' 

.0152 @ 37' 

.0119 @ 45' 

.0142 @ 7' 

.016 

.016 

0.50 

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 

.100-.140 

Bore Diameter (Color Coded) Red 2.2390-2.2394 
Blue 2.2394-2.2398 

Bore: 
Out of Round - Maximum 

Taper - Maximum 

Length - Center to Center 

Twist Total Difference - Maximum 

Bend Total Difference - Maximum 

.0002 

.0002 

4.854-4.856 

.012 

.004 

Main Bearing Journal: 
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 

Thrust Face Runout T.I.R. - Maximum 
Main & Rod Bearing Journal: 

.0004 

.0006 

.001 

Taper - Maximum 

Taper - Wear Limit 

Thrust Bearing Journal 

Connecting Rod Journal: 
Diameter - Color Coded: 

Out of Round - Maximum 

Out of Round - Wear Limit 

End Play: 
Free 

Wear Limit 

Flywheel: 

.0003 Per Inch 

.001 

Length 1.275-1.277 

Red 2.1236-2.1240 
Blue 2.1232-2.1236 

.0004 

.0006 

.004-.008 

.012 

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 .0005-.0025 
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ENGINE SPECIFICATIONS (CONTINUED) 

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

Wall Thickness - Color Coded: Red .0754-.0759 
Blue .0758-.0763 

0.002 in. Undersize .0768-.0773 

Cylinder Block 

Bore Diameter 

Standard Bore 

Coded Red 3.5000-3.5012 

Coded Blue 3.5012-3.5024 
.003 O.S. 3.5024-3.5036 

Cylinder Wall: 
Minimum Thickness - Standard Bore 

Bore: 
Out of Round Maximum (New Bore) 

Out of Round - Wear Limit 

Taper Maximum (New Bore) 

.170 

.001 

.003 

.001 

.005 Taper Maximum - Wear Limit 

Surface Finish - RM.S. 

Main Bearing Bore 

Diameter - Color Coded 

15-35 

Red 2.4012-2.4016 

Blue 2.4016-2.4020 

Tappet Bore: 
Diameter .875-.876 

Head Gasket Surface 
Finish .003 in any 6// or .007 over-all 

Head Gasket Surface Finish - RM.S. 
Crankshaft to Rear Face of Block Runout: 

T.I.R - Maximum 

Cylinder Head 

Gasket Surface: 

90-150 

.010 

Flatness .003 in any 6// or .007 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.I.R - Wear Limit 

Head Gasket Surface Finish - RM.S. 

Combustion Chamber Volume - CC 
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.3115-.3125 

.3115-.3125 

.070-.090 

.070-.090 

45' 

45' 

.002 

.0025 

90-150 

43.0-45.0 

Exhaust Valves 

Valve Stem: 
To Guide Clearance (New) 

Wear Limit 

Diameter: 
Standard 

0.003 Oversize 

0.015 Oversize 

0.030 Oversize 

Head Diameter 

Seat Angle 

Exhaust Valve Face Runout T.I.R: 
Maximum 

Exhaust Valve Face Runout T.I.R: 
Wear Limit 

Intake Valves 

Valve Stem: 
To Guide Clearance 

Wear Limit 

Diameter: 
Standard 

0.003 Oversize 

0.015 Oversize 

0.030 Oversize 

Head Diameter 

Seat Angle 

Intake Valve Face Runout T.I.R: 
Maximum 

Intake Valve Face Runout T.I.R: 
Wear Limit 

Oil Pump (Rotor Type) 

Relief Valve Spring Tension Obs.) @ 

.0018-.0035 

.0055 

.3090-.3097 

.3120-.3127 

.3240-.3247 

.3390-.3397 

1.261-1.271 

44' 

.0015 

.002 

.0008-.0025 

.0045 

.3100-.3107 

.3130-.3137 

.3250-.3257 

.3400-.3407 

1.462-1.472 

44° 

.0015 

.002 

Specified Length 8.6-9.5 @ 1.078 

Drive Shaft to Bearing Clearance .0015-.0029 

Relief Valve Clearance .0015-.0029 

Rotor Assembly - End Clearance .0010-.0035 

Drive Shaft L€ngth (Measured from Rotor 

to Shaft End) 2.36-2.38 

Outer Race to Housing - Radial Clearance .006-.011 
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ENGINE SPECIFICATIONS (CONTINUED) 

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

Piston 

Diameter Standard - 2 Colors (Sizes) 
A vailable for Service (Piston Diameter 

Measured at Center of Skirt) : 
Color Coded Red 3.4976-3.4982 

Color Coded 

To Cylinder Bore Clearance: 
Selective Fit 

Wear Limit 

Ring Groove Width: 
Upper - Compression 

Lower - Compression 

Piston Pin 

Diameter: 
Standard 

.001 O.S. 

.002 O.S. 

Blue 3.4988-3.4994 

.0021-.0027 

.005 

.0805-.0815 

.0805-.0815 

.9120-.9123 

.9130-.9133 

.9140-.9143 

Rocker Arm Lift Ratio: 
Push-Rod to Valve 1.50:1 

Rocker Arm Shaft Diameter .780-.781 

Push-Rod Runout T.I.R. - Maximum .020 

Valve and Damper Spring Assembly 

Assembled Height 1-9/16-1-39/64 

Free L€ngth - Approximately 2.00 

Out of Square Maximum .072 

Pressure @ Specified L€ngth - Lbs. (Valve 
Spring & Damper Assembly) : 
New 47.75-56.25 @ 1.585 

Used - Wear Limit 

New 

Used - Wear Limit 

Valve Tappet 

Diameter 

To Tappet Bore Clearance (New) 

Wear Limit 

40 

112-122 @ 1.222 

101 

.8740-.8745 

.0005-.0020 

.004 

Length 3.010-3.030 Torque Values - Engine 

To Piston Clearance: 
Select Fit 

Wear Limit 

To Connecting Rod Bore: 
Interference Fit 

Bushing Clearance - Wear Limit 

Piston Rings 

Compression Ring: 
Width 

Side Clearance 

Side Clearance - Wear Limit: 
Upper & Lower 

Gap Width: 
Upper & Lower Standard Bore 

Oil Ring: 
Type 

Side Clearance 

.0001-.0003 

.0008 

.0001-.0005 

.0008 

Upper 0.775-.0780 
Lower .0775-.0780 

Upper .002-.0035 
Lower .002-.0035 

.006 

.010-.025 

Segment 

Snug 

.783-.784 

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 

Flywheel to Crankshaft 

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 

Rocker Arm Cover 

Rocker Shaft Support to Cylinder Head 

Valve Rocker Arm Adjusting Screw -
Self Locking Minimum Torque to Rotate 

Rocker Arm, Shaft & Push Rod 

Rocker Arm Shaft Bore Diameter 

Rocker Arm to Shaft Clearance (New) 

Wear Limit 

.002-.004 Water Outlet Housing 

.006 Water Pump to Cylinder Block or Front Cover 

35-45 

12-15 

19-24 

23-28 

7-9 

65-75 

7-9 

45-55 

13-18 

75-85 

65-75 

15-20 

7-9 

10-12 

6-9 

23-28 

3-5 

30-35 

3 

12-15 

23-28 
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SPECIAL TOOLS - ENGINE 

Tool No. Description 

M-207-5-12 Strap Wrench - Disposable Oil Filter 

3600-E Piston Pull Scale 

M-41O-FG-
20-FM Offset Feeler Gauge 

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-D 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 
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001 No. 

~149-3 

16261-AB 

6261-M 

16266-B 

6331 

6505-G 

6513-DD 

6513-EE 

6565 

~700-C 

6701-D 

7600-E 

Description 

Piston Ring Expander 

Adapter Kit - Remover and Replacer­
Camshaft Bearings 

Remover and Replacer - Camshaft 
Bearings 

Replacer -- Cam Bearing Bore Plug 

Remover and Replacer - Upper Main 
Bearing Insert 

Checking Tool- Valve Stem Clearance 

Tester - Valve and Clutch Spring 

Valve Spring Compressor 

Dial Indicator - Cam Lobe Lift (Use with 
4201-D - Bracket) 

Replacer - Crankshaft Front Oil Seal 

Forming Tool - Crankshaft Rear Oil Sea 

Remover - Cylinder Block Core Plugs 



SECTION 7 - TRANSMISSIONS AND CLUTCH 
7 A-COMET DRIVE TRANSMISSION 

7 B - STANDARD TRANSMISSION 

7C-CLUTCH 

7 A-COMET DRIVE TRANSMISSION 

GENERAL DESCRIPTION 

The Comet Drive transmission (figure 7A-lJ combines 
a hydraulic torque converter and a planetary gear system. 

The planetary gear system is a compound gear set. 
One clutch and two bands provide two forward speeds 
and one speed in reverse. 

The torque converter is a combination hydraulic torque 
multiplier and fluid coupling. The torque converter parts, 
impeller turbine and stator, operate in a fluid-filled 
housing. 

The torque converter is air-cooled. Figure 7 A-2 shows 
the air flow around the converter housing. 

Operation 

The selector dial has five positions; P (park), R 
(reverse), N (neutral), D (drive), and L (low). 

The selector lever must be at N or P to start the en­
gine. When the selector lever is moved from N or P to 
D, the transmission shifts from neutral to first gear. At 
the D position, the car will always start to move in first 
gear. The shift from first gear to second gear (1-2 shift) 
will occur automatically between about 10 and 50 mph, 
depending on accelerator pedal position. Refer to the 
following chart. 

COMET DRIVE SHIFT POINTS - APPROXIMATE 

Automatic Shift Speeds (mph) 

Selector Lever at D 

1-2 1-2 2-1 2-1 
Minimum Thru Thru Closed 
Throttle Detent Detent Throttle 

10-15 40-50 40-50 5-15 

A forced downshift (kickdown) from second to first 
can be made at speeds below about 50 mph. When slow­
ing down, the transmission will automatically shift from 
second to first at about 10 mph. 

At the L position, the car will start and remain in first 
gear at all road speeds and at all accelerator positions. 
Likewise, the transmission will shift into first gear at all 
road speeds and at all accelerator pedal positions, when 
the selector lever is moved to the L position. 

To prevent overspeeding the engine, the transmission 
should not be shifted into L at speeds higher than the 
maximum 1-2 automatic shift point. 

A gate-type stop is provided between the D and L 
positions to prevent accidental shifts to L. To clear the 
stop, the shift lever must be lifted toward the steering 

wheel against spring tension, and then pulled downward. 
Accidental shifts to R are prevented by the same type 

of stop as that used for L. There are no automatic in­
hibitors for L or R within the transmission. This means 
that the transmission can be shifted into L or R at any 
speed. Shifts into reverse must be made only at a very 
low speed. 

At the P position, the transmission output shaft is 
locked to the transmission case by a pawl. With the 
transmission output shaft locked against rotation, the rear 
wheels are also locked against rotation. 

The detailed operating principles of a two-speed trans­
mission are covered in the Service publication, Form No. 
MD 4404-59TS. 

Towing 

If the transmission is in working order, the car may 
be towed for short distances (less than 15 miles) at a 
speed no higher than 30 mph, with the selector lever set 
at N. If the transmission is inoperative, the driveshaft 
should be disconnected before towing, or the rear of the 
car raised by the tow truck. In the event that the rear of 
the car is raised, a locking device should be installed 
on the steering wheel to keep the front wheels in a 
straight ahead position. 

Rocking Free of Snow, Sand, Mud 

Move the selector lever back and forth between 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 

Fluid Level Check 

The transmission fluid level should be checked at 
lO00-mile intervals. 

1. Make sure that the car is standing level, and then 
firmly apply the parking brake. 
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2. Run the ~nrine Al ""rn:ut.l idl~ or-!. II the Ir. ... '· 
",[ .. Hm ~u;rl ;. oold. run the CRII;"".t lut idl~.~ 
( aboul 1200 'V'Q ) until u... n"id <"Cad",,, ilo "Of "",I 
ol"'",\in, ~mpe .... \u,..,. WI"," the fiui<! 10 warm. , low 
the ~"iino <I" ..... 10 """",,,I idl~ oPCt"<i Du nol turn 
oft the .... i"'" dU'inJI u... ftuid te-...,I "'-'k. 

3. Shifl U", .. 1~.,1OO" I ........ thruurh ,,11 poIIiliono. and 
pba! lhe ......... a' P . 

4. Cloo.n .U d;rt. I""" lho ,r.maml .. iun Jluid dii»tid< 
"'P !,.,Iore 'f)Il"OJ.i,,~ liM' ,1i1"lick lrom . hl- fllkr lul.I.. 

(;. Pull It... dip6lick <>OJI 01 U", lub<!. wipe It dean. and 
push i\ .11 the WAy I .. c~ inl<> the lube. 

S. Pull lho dipolick 001 0/ the tuhe a,.in. and ched 
u,., fluid I/'...,L If '-1)'. add .u""""tic In"",· 
misaion fiuid , ~ A, Sullb A" thrnulh 1.he fillet 
tu"" In ..... the fiuid ""..,1 I<> F" ( lull ) ""',k on tbt 
dipsli<i" 00 not ft<· .. r1lU .bon tho full ... ark on 1M 
dip«i<k. 

fluid Cho"\l. 

'11>< l r.msrn iMi<>n fluid "",ovoid be ....... n..,.t al 24 .000-
mi\" in,,"rva lo.. •• ...., aJll)n.WmaIe .-..1111 ca"""ity is 6'1, 
QUA'ts. 

I , ~ tho _..,. lrom tho lower I""", side or the 
""", .. "II>. houfinJl. 

2. Rem,,,.., ... ,,," 0/ ,"" ""' ..... 11<"' d .... ;n pilip" .hu_ 
in fillU'" 7A·a. 

3. Ho""e the ..,nvert .. , ISO' and TClflO"c the other plu, . 
4. Ikmove the dr.in plu~ lrom the t .... nami .. inn oil ""n. 
5. Wlw>n lhe fluid hu olOPP«I <lnoinitlJl Irnm ..... m.r... 

miooiun and """"",.., •. ......"..".nd tho..,...wy cl .... " 
the oil pan and _""""'- DiK:onl lhe 011 pan pokcL 

6. Vb"," 0 ....... ps~1 on lho 011 "" .. , om<! i"" .. 11 the 
.......,.", and p;o.n on tM '''""miaion. Ti,hl<m ,"" "il 
I"'n r~tainin. bol\.l to 10-13 lbo. IL Install II>< d,ain 

plug and ti.h",n I<> IO-It. lbo. ft . 
7. Install both drain plup in the ..,nve,,,,. OO""inl. 

HOO li~h"'n them to 20·2~ 1"-. It. 
I\. l""taU the ....,...., • .." I..,,,,,ina: <"U\'e ' . 
1/. Add 4 qw,," or automa'ic ''''''''''''''ion Auid. ''Type 

A. Sulli. A" th...,....h the filte. tub.!. 
10. R un the .... inc at Idk opced lot .boul ~ rninu .... 

and add 2 """" 'I"'"'" 01 !luid. Run the ~IIIIinc a l 
lut idle .~ l abou' 1200 rpm ) until it "",me. 
i,~ """",,I O!X' .... I;". Ieml",,,,lu,..,. I)" nn, •• ~ tM 
. n.in •. 

I I. S~il' tM ... 1K"l0< le.e. throu,h oil Ll", "'*1"' .... p1.o"" 
it . t 1'. ~nd ,"'-it I"" ftuid lewl. II ...,.,.,.,ry, add 
KoOUch IIWd to lhe ~ to .. ~ the bello 
tho F 1/ull ) .... rk on the dii»liek. Do ....... erflll 
abe,·, .he lull ",.rk .... ' N d.""i<k. 

O N THE CAR AClJlISTMINTS 

Pre limi nary fhr."' . linkage 

1. Apply the "".kin, bnlke. and plaCO! lho! ""lectoo­
I......,. a t N . 

2. Run the "" ....... t ...........J idle opt"flI. 1/ lhe cnaiDe 
;. ",,\d , run lhe "",i .... al lui idle "-' (aboul 1200 
,pml unlil It ...... doH n<>nna.\ """ .. dnS """I"'",ture. 
W""n the cn,it\@ .. .. ann, 010 .. II 110 ..... \0 normal 
i<lle or-! . 

.1. C,oon...,! a 13<"1"'<110:"" to u,., .n,i .... . 
4 . Adjusl enr''''' idle ''''''''"' \0 4"lf>.SOO rpm with u,., 

, .. """, ... Ion ..,lcdor ~ in D. 
The <arb .. "'I". Ih .... tt. 1 ...... .......... a.oi ... 1 th.o 
Idl • • dj .... inl .. ,no' • • 4.1>-/011 ...... In D. 

5. Bolt""' lhe ddhllOl plun~. ap;nI! ;to oprinl and 
et...cl< tho """'.,.nee b<!1"~" W oollOr"r"l<'<l plunl~' 
Hnd the Ihmltle I. ,.., •. The throltte I.,·,r m".1 be a l 

'" 
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its hot idle position. The clearance should be 0.130-
0.150 inch. Adjust as required. 

6. With the engine stopped, disconnect the throttle 
control rod at its clevis end. Refer to figure 7 A-4. 
Loosen the clevis locknut. 

TOOL 77820·B 

THROTTLE 

Fig. 7 A-4-Throttle Linkage-(60C-4404) 

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% 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. 

6. Increase the engine speed to 1200 rpm and note the 
gauge reading. Engine must be at normal operating 
temperature. If the pressure reading is below 55 psi, 

120 

the throttle control rod clevis must be rotated to 
shorten the rod. If the pressure reading is more than 
60 psi, the clevis must b~ rotated to lengthen the rod. 
Shortening the rod increases the pressure and length­
ening the rod decreases the pressure. 
From the preliminary adjustment (31/2 turns short), 
the throttle control rod may be lengthened or short­
ened by 2112 turns. If control pressure cannot be 
brought into the 55-60 psi range within 21/2 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 *Pressure Limits 
Speed Lever Position (psi) 

Idle All 40-4S 

1200 rpm D 55-60 

Stall D, Land R 135-155 

"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 

The low and reverse bands should be adjusted at 
24,000-mile intervals to coincide with fluid changes. 
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~ ...... ' .. Old 

TIl<' low \.0000 adju,'ing ""~ i. Ih",ad<!<! thmuRh ,ho-­
Mt lront lido <>f the co. .... 

1. l.onoo<>n ,ho! IO<lUlut _c .... l lurno. 
2. Ti,hten u.., adj ... tinl: "'.- ... ilb tho> _I snn .. ." in 

1iI"~ 7A-&O un,it \he i0oi handle ~Q" <W~. 
""nIM Thil tool io • p~ .... t to<q\JI' .. ..-end! ",hiclJ 
h""'~. ",'f' """leT "'''''n lO"lUe on the """,,W ,..,acllMo 
10 11 .... ft. 

3. !l.<I~k 011 tho-- Adj"'lin~ OIC'~w .xactly , ..... 'U""'. 
~. Hold tI ... .wjLllltin~ O<:I"I'"W ~, .his pofit i<>n . and thc.-n 

IOrq ... "'" Iodmut 10 ~ lbo. IL 

Rever .. ..... d 

I. Ren""'~ "'" trnn.ml""lon oil pan dtain plUI, on<! 
d. ain ,he ',.,momi .. i ... ", I{'M .. me n"ld I. ,tI I .. " ... d 
aj{~ln I" I ~' ' , a n llulu lon a flU ,10. Nnd .dj .... m.n t. 
lilt •• ,ho nuld chroud,. IN-... eoto .. _n a. I, d, ain. 
I, ,",, ,ho " OJ,,",i .. l~n. It.,. .. .., ' M ft .. ld only if I, 
i. In ........ ,,"dillon . 

2 R<>movf 11M thoro ... hly clean 1I", ... il pt\n.OO K=". 
D;"""rd tM oil Jl'L n I"ska' 

.1 Lorwn.ho- ..." .~_ Ie"'" PiolOll rod locl,,,ul and 

LOdj ... H"" nu'. 
4. l.-tI ..... ""....... boond adj .... inl ._. Tool 

73505.A. brfWOo<>n tI ... ..djLlllWnI nul and .... pilton rod 
fo '~hll'llin~ le"e, _I. Ikfer CO fi",,,, 7"' ·41. 

5 Ti , h,en tho-- ndj ... (jn~ ""I "'ith T«>I 7~~~·R nntil the 
tMl Mndl~ "'bMO.u" over ""ntcT. Thle tool is a P"" 
Ofl lO.q .... ,.", .... -1> which """'b nw, ... n ..... who-n 
4!.-50 It.. in- torque II applied 10 U ... ...:!jUOlmll n .. ' . 

6. lJ.ock "II the adj ... tillll n\ll nactly "'., ,Um&. Hold 
,ho- !\dJ\lS,in~ "ul l to''''''''ry and ti,h~" the Ioctr.n,,1 
fo 15·18 lbo. It. 

CAUTION : &"",e dlJma,~ may ",.u/t 'f Ihr <Jd,~.f . 
,n. nul" nor b<oc/u,d 0" exactly 1"(, 'um •. 

7. R~,,,,,,·~ U", "V""''' tool fmm 'he Of"!o piscon rod . 
II. 1'13"" II neW ","CI un 11>0 .. il PO", ~nd i"'1/I1t lhe 

0CFN'll and pen on tho I"","",iaaion 1""1&11 u.. d",in 
pI .. ,-

1'1 F ill ,h~ , ............... ..-lib . "tom1Llic I ......... iaaic>n 
lIuid. "'T yllt' A. !luffix "' .M " 'M fI .. id Ih .. , ,",. , 
d,a;n<d I'Q"" Ih. 'tan<mi" lnn I, 10 J,., u",d a,.I". 
~I"T fh~ fluid ,h' .Llth • 100·", •• k ..,..,.,n •• It I. 
pG"..,d buk In ,n 'M f,on,,,,I .. lon. K~_' .. < 1M a uid 
..... , " i, ;, in ,oe<! <oBdi'I ..... 110 ..... Oy"",n .bo,,~ 
."" I"n maTk on ,he d i ...... ... 

5UI· ASSEMBlT UPlACEMlNTS _ TRANSMISSION 
,N CAR 

Conlrol V,II • • lody 

1. RD.;" the ac, II<> lho" the ltanomiuion oil pen is 
.........ihio-. 

1, lIemo,,, '00 d",ln j)1"H (rom the oil pan. snd d",ln 
'M fluid from the ',,,,,,,,,i .. lnn. If .he ume ftuld I, 
I. bt- .... d • • • In In 'M " o .. ,mi .. ion. fi lter (h. nuid 
'h .... ".b a I ... , .... h .. , ... n •• I, dtain , I •• rn ,he 
..... , ... i .. ,I . ... Re· ..... ,ho nuid .... I, if ;, ;. i ... _ 
.. .. d i';on. 

3 . RefnO''' .... nil p.on lOnd IMUt. 
4. Remo'", ,he Huid ocre<on ... lAininl di~ and ..... 0C\'1'ffl, 

5. ll~movc th<' bolt.! thaI atta~h ' M mn'rol val'e body 
10 the l,an4ITIllli<>n """". """ fl,u,"" 7A-i. 

6. Cs .... flllly Iowor ,hoo """trol ""I,~ body and ...."k lho. 
man ... 1 oIIi" l ink OIl. 0( lhe ..... ,,""1 ... 1, .... 

1. When 'heeomrol val,,,, _ y II ;n ..... 11rd in thO' '''' .... 
mioooion, rnak~ run> thlot ~ man",,1 oIIlh link ir. 
«>nne<:tcd CO u-.. '""nUIII ~.l'e and ,hIot .he throttle 

'" 
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''''' , .... 7_ C •• " .... 1 Vo l •• lIody 1"". I I .d_(~407) 

lever is located bet",een the dow"-'hift val'-e and tho 
~tnp pl'lu, on tn.. "ppe. bOOy. 

8. Install the control val"~ body to ""'" attaching boh. 
Md torque ,.,.,'" 10 1>-10 lbo. ft. 

9. '""tall the OCf""" and lC~n ... taine. clip. 
10 Position a flcW nil pan gnskct on the ix>!lom of the 

,mnsmi""ion """", and install the oil pan. Torque!M­
oil pan >leU,"" 10 10-13 lb.. ft. 

11. Install the oil pan dmin plu l and torque to 10·15 
lila. II.. 

12. FjJl the trnnsmi .. ion and adj"-" (he manual and 
throttle linka ge. 

G o ve rnor 

I. naiae Ihe cal .... u .. l (he ("",,.mission e~~""wlI 
houoing "' ~CC<'I!S;ble, 

2. Remov. Ih" drain plug from lite 'ransmilillion oil 
1"''' and d,,,in the Hu id . I( ,he ., ..... ,. n~id i, 10 l>< 
u"..d .g~ln in the ,ron,mi .. loo , fi lter t he lIu id t h roul h 
a l OO·", ... h •• ,,""" ., it drains fr om t he ".nomi .. ion. 
Ro_" .., the Ho id only if it i . ill lood <olld i!;"", Dis· 
connoct the P"',",UM' ~h€ekinK tul>.> .nd ,I>.> oil fin~r 
lube at the tnmsn,i6llion. 

3 . D~"",",,( the dri .... .t.a.ft at tbe drive pinwn liange 
a nd "'''''''''' il. Remm'e 1M (wo lo"",r nut. that 
aU"ch !he noar support brocket to Ilw: underbody 
eross member. 

4. P I.o."" a tnm." nilooiuo jad, W1<kr the tn.""," c..ion uil 
p"n and r1li~ the. tr1lnsrniMion W I8.ke 1M ]""d off 
tho- rubOOr inoul.o.lot1 

5. Diocunnect Ihe speedometJ:-r cable. 
S. Hcmove the.,...- member from the nnderbody. 
7, Lower the tJ-lllt!lrIlission lor greater a"""""ibility. then 

",mow the e xtenswn """-'ina to ~ bol te. 
8. ReJIx"" Ihe rea r , upport and the u tcrulwn housing, 

'" 

[I. Hemo,..,. the ~'emor snap ring. "si n~ Tool 7064, 
l{Q'o'ernor. and governor drive ball. 

111 To i .... "'11 the governor. ,..."""'" 1M fO"'lIOing pro­
cedu.-.,. Ti~hu,n ti,e ~x(.,l .. iun housinG to """" bolt. to 
28·38 lbo. ft. Tighten the insulalor 10 """'" membe, 
nuIA to 23-29 II-... f' . 

lxten.ion Hou. lng lIu. lllng ond Rear Hal 

1 R<!move the dri"e shaft and front yoke """,,mbly. 
2. Remu,'e (he "",r """I with the tool ohuwn in figure 

7A·12. 
3. Remove Ihe exten.ion housing buAAing with the tool 

. !>own In flgn", 7A -IJ, U ... "" .... wh~n tN> ho. .. hin ~ 
remover;" irnItailed "" Iha( (},., splille """I is ])ot 
<inITlaied. 

4. Whe n illSU.IIiHg a new bushing. uoe the "p""ial tool 
ohown in fil[U'" 7A· 14 . 

. ~. Befo,.., il\italling ""',' """I, ill8j><'ct the lICa Jing our­
f."" of the "niv~tAAI joint ynkp for oro,...,. If !leO"'" 
are fOWld. ",place the yoke, 

6. ltulpect the counwrbo", of the hou>in~ lor hum. 
Polish oil" alt 00,.,.. with crocus cloth, 

7. Cuat (he outer diameter ul Ih. new ..,,,1 with" . ui l­
able _linK compound and ",,"ilion the oeal in the 
bo ... of tho-! Mtto--n.i<-.n ho""in~ with u", fd t .id~ of 

(h" """' to the """, 
8. Dri'" the .... 1 inw u-.., mUllin, with the loul . hm.", 

in fil[U'" 7A ·15. The ocal should It<- linnly ""~tcd in 
the !;.-l,..,. I""",n the driv~ • .."It 

Low S. r"o Pi.lon ond S. r"o Co". r 5 . ,,1 

I . nr~in the ftuid front Ihe ('3t18mi""wn [>an. U tb. 
.. me A~id i. to be uoed q ain in t h. transm ission , 
litt .. the Huld ttuo~h • lOO·m~b •• .-n • • it drain. 
frn m Ih. lu n>ml" I,,". R.,.u,,", . he A,,;d only if i . i . 
in f ood <ondition. 

2. R~mov~ the lock mIt fmm the low bond ~dj".tini 
~w. 

3. Remo,"", lwo uPpoSinll a(ta"hin~ bolt. from Ihe low 
",,"'0 cov~" 

4. T"mpo",ril~ install ''''0 5/16" _ 18 x 2" !;.-lIto and 
""",. llotlom the long bolt. in the. """,,, T iKhten tI .. . 
nut. down alaimt the cove r, then """""C thr- .. ""'in_ 
inil .."tvO 00"",. bolt. 

U. Loos.>n (h" nu," on Ihe Ion~ bolt. one tu m at a ti"",. 
!~fef 10 lilu", 7 A ·34. All the co,.." ocpo.rateo from (he 
"'""", tillhu,n the low !>on<! ~dju.(jng "".,..., and k""p 
tightenin g it as the rover IUld or tvO p;'lon mm.'~ 
3"'''Y from the mse. '11>;' wilt ""u.oe Ilw: strut. be · 
I",..,n u", lnw ""tvO pi.oton . to>m a nti the low band , 
10 ",.die "lIairut the = find .lJI.y in _ilion ",'I"'n 
the pi.oton "",m mo_ out 01 the ",,,,I. I\","",'e the 
bolli!. OOV~f lUld piston. 

6, I nspoct the bait check valve in the low ""tvo p ;'ton 
for f"", movement and proper "",,(jng. II a n y defecl 
other than 10,..,lgn rna"" ",l is found in the bolJ cb<:ck 
val,,,. ",place the lie"" pillion. 



TRANSMISSIONS AND CLUTCH (Comet Drive Transmission) 7-7 

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. Remove the drain plug from the transmission pan 
and drain the 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 and the pressure check­
ing 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 7A-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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"~ner pilo' pn'",.,. the crankshaft and lhat tho con 
""'Ier d,;,'~ ", ,,,I. ~nd d',,;n plug. enter tho op<n;n~. 
in the Ilyw'-l. 

5. Ila"", the 'raru;m;'o.ion and ;",un tne enF ine rea, 
.upport n><mt.<. ( Cl'Ol" ,,,,,,,,r..,r). 

6. Slowly 1"""" ,"" ,,,,ru;miMion cxord.ini "" ..... 10 
l>r~wnt <hIl!",~j,,~ lhe insulator .tod Ih"",<I •. 

7. Hemo." the jack . Install and (i~hte" t.l1~ ir .. u"'lo. to 
emu "",mho, nut. to 2:J-~ It>.. Il 

8. In"tall the 91Ud n ni.S and fla t Wll!!h."" ",hich att.,ch 
'h<> COflV""'" to If><, flyw'-I. Torque n ut. to 23 28 
It.. f( , Do not attempt to 'urn t ho H)'Io-h.." w;,h • 
", .. nob ~" ,)'" «""-.. "" II, H,'" h",,[ .Iud nut .. Torqu~ 
the converl<'r dr3in pl,,~. to 20-28 lb • . ft. 

9. Install 1m, CQnv"r!~r ooU>.iQi lower cove •. 
10. Connect the fille r luhe and tho P",""U"" d .. .,k i"g 

'"~ 
11 . Conn<"<1 t .... throttle and man"",( linkage. 
12. Con~ tho ' peNomcter cable_ Connoet and adjust 

the p."kin~ brake. 
I;J. tubd""l" Ir.. fronl unive_J poinl , lip yoke wilh 

lubricanl B8A-19589·A and i,,-,tall tM driv~ Maft. 
14. Lower Ihe car to Ih~ flom. Tn,t.<IlI til<> npper ''''0 

ronve,tC', housing to ~ngil\" block boll>. 
15. ]""tall !he throttle linkaRc bracht on 1M mnverler 

howinl· 
16, T"'lWII Ihe s"',]er. 
17. hU lh< Irarum;"'ion with lIuid. TIw>n chPck Ihp lIuid 

level with th< trnnsmi",ion at norm"l (lJ>el"8ting Iem­
p<!1>IIu .... 

IK With the ~l\gine , ,,,,"hIli a l idle sJ><-'C<l. shilt 1M ",,_ 
le<-1o. lever f.om N to D and fmm n b.<Iek to N 
lor al le .. ,1 JO times. Til;" ",ill filJ the low """0 
rei ... "" ","vily with fluid. 

19. Adjust the manual and throttle linkage. 

n. 

TRANSMISSION OVfRHAUL 

011 Pon ond ton"o l Vol .. ., lody Re mov,,1 

I , Afte, the Inln,miMion hM been r<-mOV«l lrom 110" 
car, ",,,,m'e lh< conv~.t'" and pl."" the t ,"""mi .. ion 
a...,mbly in tM t .... "smi""ion holder !!hown in fi~_ 

ure jA-9. 
2. lklorc feIDO>'ing any 01 the t"m"mission .ub-",,­

.. mhli .. , lhoroughly dean the ""tsitJ<, of I"" 'm",­
m i .. ion """'" to p"""~nl dirl from ietting insid e th~ 
me<'h"nisrn. 

~. Remow the oi l PIl" nnd gaskel . 

p~ y Q ~VHS£ ~ ING • 
G(A~ 1 0WA~O r~ONl 

Of TR A NSMISSION 
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4. He"",..., , .... "("" "n ,,,L,;,,i"g dip. and , .... " ""111""~ 

lhe .......... ". 
" . ,~the boI,s ,"'1 0'-'> IN ,""",rot "at"" body 

10 I.ho! ... ,... R""",,"r !he conlrol , .. I"., body. 

Tran. minlon End Play Ch •• k 

1 . MOUn! a dilll i,\diull<>' nn tN 1,'m_iNion eo ... II(> 

thai IN ('(Intact "",U on lhe ~nd of tIlO' P';"""'Y oun 
I"'" Uuwinoo) shofL Rpr~. to II~ 7A·IQ. 

2. '"",,, lIlhe u", ... ion """~nr -t "'pt:o ...... or " rron' 
unl,·N .... 1 Join t yokl: on U", oullKl! ohoIft ,pli"" to 
ali,,, Ih~ out"", .hart 

3. Pry 'h" ""·r ...... rinli" ~", .. (11"'1"<" 7A·10 1 !o"".,.n\ 
wilh 3 I"',~ ocr., ..... dr;vrr !Io>1 1,,-" d;,,1 indial\01" al .... .0 

.. h,k- "",in'''inin& " .. lI~hl P"""""''' on 1M 0C1"<'W' 

''''''. 
~. N"", JI'Y ,)...,. dutch 1I.\lm 10 !he "'" S<v> I\",,~ 

7 A· lI. Itl!<.'<lf<l the indi ... lur ,,",d ing !()< u!lO durin~ 

tnu"""; ... ,,,n "_ mbly. End pilly .h.,uld "" botw""" 
0.1120 nnd 0.039 inch . 

.s. R_t ,I", india.!m onil I ..... _I ~L'''''' or yu~~, 

PRY ClU J C" '""1 
• 

TOWA~ D RlAR 
o. 

nANS" '5SI0 N 

Ca ... a .... ", •• ".Ion Hou. ln" Port. R.movol 

I. If I"" ~.lcrWon hoo .. ln, """,I ...... lJu.:t,inM ~ ... to "" 
"",,,,~, IIrs. ..."""'~ tJw. -.l a1 oho:)wn in 6 ...... 
7A· IZ. 

2_ n"'""",e fhr, ~. I~rWon hou6iH~ buohln8 at ~oo ... m I" 
fii'"" 7A·13. U"" """" when u-.., bu.hin~ ""'IO"e' 
i. i""lAlled lOG thot I"" . pH .... _I .. not d.'"",g...d. 

3. W""n ;",,,,lIml a ...... OOo),;n,. ,..., 1M lPOcial tuoI 
delai", .oown in A""e 1A· H . 

-L Coo>I!he wle, d;"rnete, 01 a ...... 1Oea1 "'Ih • "';'able 
_linl ,,,,"pound and """Ilion the _I ill II", how_ 

I 

,.n,"""," "O\l~ING 

in. bo,e wi,h Ih. r~l, ,ido roll.., .... 1 '0 II .. , .... , . 
5. Fi""ly ..,,,, lho _I in II." Iwu.in, "'ill\ the IOfIl 

AA<-n in fI .... ~ 7A .11;, 
6. tto.""" .... lho Ule"""" ...... .rn. In ""or boll$, Rt""".., 

IIv- en,;,,,, 1M. ""...-1 and 11", eXI~"'ion how;n" 
7 &move IIv- gM~,nor II\"P ,inl. u.irlg Tool 70&1. 

Ih~ KD'WOO' ( n~u'" 7"'_16 1, ~nd ,Iv- RO""mo, d,h.., .. " 
8. He ......... !l\t' bol1o that ~ll"d, "'" ''''''1 pump """,. 

,1\,1\ to II .. Ira.,.."i .. i<>n ru.o. Rtmov. Iiv- lronl pum p 
.nd ""'to< "'pp()l'l ~-.ooty 

9. Luooen 11M> ....... band .diu.li"" .....-. H""",,·t ,he 
low bAnd .Iruto R<-move I"" """I , in. from ,"" 

". 
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prirnllry Owt gear ( Iurlli".. ) !ha.ft and then remove 
Ih~ dutch drum. Now. r~mow In. I"", hond o 

10, I'uU on \Ire primary . un ~'"" ( \urbine) ohafi and 
,...move I .... int..gnol pinion C3rri~r and oUlput shaft, 
arul u,. "" e"", ,ini K""" (fi, ,,,,, 7A· 17) from u,., -. 

1 L Remove thp ~ovemor preMU,... """I ringo from the 
output .haft. 

12. fu>"""", the ",ve"", rinK R~ar thm.t w~.lwr frmn 

tire """", 
13, R eJ1"",e tho ""'-r pump ~It ... chin.- bol,. and remov. 

the ",ar pump lrom tho caoe. 

'" 

fi~ . 7 ... ·17~~i "i.n C'm i", an~ Ou'put Shaft 
lom ... I-i6OC-O.,r) 

14 . Remove tl>< .-e ... e...., bo.nd frorn the ca!!<', 

15. Dioconned u.., by·paiili tubr. from th<o CIt.." 

Ove.h .. .,l .. f S.,b-A$Hmblie . 

Durin lr the revair of the . ub·all8etIlblieo. "", lain len· 
era! i""!rueti",,," which app ly 10 all unil:! of the tra,... 
miMi""" mmt ... 10110"'-...-1. Th ..... in.'ruction . ..... l{iwn 
he re lu a""d u""""""",,,y ... pelit"''' ' 

Handle all lranllmi ... ion I"'rl. """,fu l\y to ~void nick · 
ing or hUrTing the hf',arinR or "",tinR trurfa"",. 

Clean all parts thoroughly and lubri""", all internsl 
par ll of the transml",ion boo!"re ~_mbly with ~ulo· 

mal i<; t"",,,mw>on Huid. lkI not uoe a n y othe r l ubrican ... 
(;""kc ", and thrusl ,..,,!!he'" ""'y be roaW with , ,,,,,line 
to facilitale ._mhly, Alway. iru!tall ""'" ~.k .. 1.< when 
"""'mblin~ II.. ''''''Slni .. ion. 

Tighten a ll bolts and >creWS 10 the I'<'<'Ommcnded 
l0"lue. 

The unly bu ,h jn ~ ... . il . ble loe r<pl • ..,m<nl i. 'he 
e~te n.ion lw:>u, ln, b .. ,hln;. If .~"" .. iv. bu,\o; n r " 'eaT is 
. n.ouDt .. ..t. tho p ort «Intainin~ lho wor n b u.hinR m,,", 
be repla«d. 

'tON T PUMP ..... 0 nATO_ s.u , POIT O'S"'SS.EM&'Y 

L Remo,'~ tbe bol", that attach tho ... tor l uppmi to 
the front pump howin " Remove the . tator ouppo rl 
.holt from th~ pump homing. R~f"T '" figure 7A·l!!.. 

2, R e"",'. the dutch aPI,ly P""""' ''' .... 1 ,inp from 
u,., . tator . uppod 

3, Lift the rotor, , Iippe .. and . Iipper .prin~ from the 
Imnl pump housing. 

4 . Tn .... TrIO' ... tho oonv~'t... p","",-,,,, ,~Iief ""Iyo nnd 
lbo conv.',u,r-<>u1 cbeclt valve IfillW'" 7A· IHJ . u"" 
P lien. T ool 33G21, to remove the snap Tinl'l. 
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,.ONT ".,'IP .... D n .. TOI lU"OU INSPECTION 

[, [nl!pc!ct I~ dutch drum jou, ... 1 01 th< .... Ior ... """,1 
1<111" .. ~. and """to><.. 

2 r....,k II><- oi<k tI"" .... """" bel,.,....., tM clutch apply 
P'''''''Ut(' ..... 1 ,inso "lid th<i, JWOVetl In the .1.111>' 
OUi'p<>rI , 1'hr1or " ..... ,ft"""" oI"",ld be ho>lw.,.,n OJIOM 
IlIJd OJlO4~ inm. 

a. I ..... n t .... duech ~~Iy Prd>U'" _1 .1 .... i" ~""i, 
normal ruMin, P<l"ition in tI,.. duleh d.um. 

4. (""I"'<I the dul<:"h drum I,onl ( ... 1",,1;,.., ) Ih"",e 
",aohe, ('" ,nar. lnepoct the primary lUn ""'. (I",. 
bi .... ) wI, """lti", in 'iIt' I\,"or ... ppnn .htt!l . 

S. Clwek ,/It, pump hoD.i ' lI! ond ,lippe,' l<>r ~x""",,iv. 
,,"'Mr. 

S. [""peel ,he oon~.I~' pump d,ive hub bwhin.l in !he 
front 1'""",, houai ..... h\~1 the pump dr;,.., huh 
_I in lhe pump """sin,. H ~ ne .. I'('al .. III b<­
"""'Ued. u~ T <x>1 U75· ... f: 10' "'0_.1 and '1'001 
n s:I7· ... lor instAl\l.lion. S...e lilll"' 7 ... · 19. 

7. If tht- r'(lllvertcr ."',or to impel,,"' cleir.",,,,," .. to "'" 
oheckod . ,...f~r to ..,.,,,,,rle, <:I>tcb. [" Ih .. _lion 
o( ~ UtA" .... ], In, the PTOpor p""""",,,,, b<lor~ lhe 
lront pump ;. _mb1<d. 

,.Qt.lT PUMP .. NO n .. ,OI: IUI'1'OI:' ""lH\'~T 

}. l .... t:>I1 the- oonv~,wr p .... M\"" ,dio>f v.lv~ And III<­
ronw. w ... "" chooek Y"I.~ IlIJd l!wif ", ... ted pon.o. 
HelP. \0 lifure 7 ... ·18. U .. rt;.,rs, Tnol 33621. w 
i .... "'U 1M ..... p .1" ... 

.. NO SPIING 

SPR ING 
SU fCT IVE II<RUST 

"" .. SHU 

CIUTCI< """"y PRI!o$UR E S! .. ~ liNGS 

!OO~ 77U7 

,"0" ' PU MP 

,I,. 1A.19_'_, "" .. , _I ....... I._--(~.1t) 

2. Ma.". the t'O\()< ( 1\,11 ,id~ u p ) itt I"," pump hoDsini. 
a. A. IlK> .lire .... and .He.>PI" 3p,inp ",~ i""tAlI"" be· 

lwet'n Ih. ",'nr and pump ~n~. mo.k~ ..... ~_ 
.prin« botlClrnO in the .. >rinl hole;t in the lIippM". 

~ I'\ao"" Ilw> 6tal0< IUPJ"'rl in the !"""P t"",.in~ an<' 

'" 
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;".call the bolt.. T"""", the boItIo \(I 12·11 1 ..... It. 
~. Chec:k I .... pump lor f.- rotalion by vbtcin, it on 110& 

<..,.,v."t~. PU"'I' drive hub m normal runninC po»it;"n 
and rumrn, ,'''' pump housinC. 

.U •• I'UM' O,lAUIMIlT 

I . R""""", the oc.""'" that alta<to 1M _. pump mv ... 
pLAte \(I Ih~ hoollin~ _ Ikmow. the oove. V1¥I~. 

2. Remove the rotor. 31iPpe ... nd oprinu. Rel.r II, 
ft~u .. ' ... ·20. 

lEU 'UM' , ,.S'ICTlO,. 

1. in""",,1 II", ""Ipul w l l <upport brQnze bo.W\in. In 
the I'<'CI.' pump I\ouoin ~ lor """' • . 1"'P'!Cl the ""'r 
A,....., <oJ the howinr I.D. for lOVemor o«:JIU'" _, 
r'''I I"(>Ir. 

2. INuli the _~....,.. -"'" ..,... nne. in 'he PII"'P 
hoooinr a.nd _ .~ ri"ll PT'· TIv! rint PI' """"1.1 
be o.oln 10 0.009 inch. 

3. Chcdt the ,.,.._ JlI'I"MU'" ori6"., "'" ..bMrue!1on. 
4. Inl ll<'<1 the oIi~n And f'Ump hoollin, for _t, 

...... 'UM' ... U lMIlY 

I . To ..-h1<1 I"" ... "'. pump, pl>t"" Ihe roltl. in tho 
pump ""Ullin. wi lh the lint oide up. 'rum lhe ..,1", 
on lMI the 11/0, OUrlR"" on the LD. i. I<Jw~td 111<­
b<>ttt>m 0/ the PUIllP 1"",. inC. I",talJ tho ,lippt> •• 

'" 

~ opriop beh<>-.. the rut", a nd t..-;"I. Ref .... 1<0 
IIJ1l1'<' 7A·20. 

:l. .."..,.,.....,.,... on the pump """"'n~ SI nd iorqu<" "'" 
~ to oo.aJ lboo. in. 

.1 Install the pump on the OUlput ilia/I in ito IkI<maI 
runninR p<»ition. Ch..ck the pump I ..... ("'" wt.(ion 
by lurninK Ih" pump "",,"in,. 

4. lklore ",,,,,,,vim: (he pump from the output shalt. 
""'h . um that the fbt .... rfa"" un lhe pump rolor 
J,D. i. towaro the boltom 01 tho vump huu>in,. 

gOV •• ,.OR O'S ... SSlMILT 

I . Remon the ocre_ IMI at",&o the IQvemor """"r 
plate to the howIi",. &.e IlJU~ 7 ... ·~ I , 

2. Rto,.. ... ,,, u... ..,..",mor val"., from the buuoina. 

OOVUNOIt INSI'£CTlON 

I . I....,.,.,. u... ..",.,....... val"., and ............ f<>r wear. 
CHo< ... cloth .... , be .. >0«1 I. pool;'" the ~"'n. il . "'" 
i . ,.Jr. ... to a .. i" .. ",,"in, ,he ..... ., eli,,,,, 0/ lhe ... , ..... 

gOVnN OI ASSlMILT 

1, [",,1.<0 11 the fl'W~"""" ... lv~ in ,'''' l"'~rnor body and 
check the ,-.. lve for I""", rnQ'o'c,.-.:nt. '['h(, vnl"" Mould 
lall 01 it. own w~ilhl when dry, 

2. In.tall t"" l 0,,",mor body cover 1'1.", .• nd Iorqu~ the 
"""' ... 10 20-30 lbo. In. 

HIOH CluTCH Dl IASSlMILY 

1. Romo •• the "'lIlP rin, thai ""nino Iho f_aro .,m 
Jl"lr And fI=F in ,... cl .. teh drum. ilod ... I<> fi~m 
7,0.-22. I.il ...... _t and fIa ..... out uf u.. drum. 

2 . • "'-.." the clu tch pia'" """" And t.t.. cluldl hub. 
3 . Pia"" the tool ....... n in filu", 1 ... ·23 on the cluldl 

pmtOfi return SPrinl relai"",. and then J>bco the 
duteb d rum ,ondott a p_ Com~ ..... """", ~nd 
I'<'tDO"e Ihe ...... p rln,. G~ id. tM .., ri .. , ..... i .... ... 
.... p . ... ram r ise&, .. . ba ' the .... 1 .... d_ not . Iid. 
'n'Q ,~~ .na p . i n •• ' ''''''c, 

4. 1'1 .. ,,, II", dutch d ... ", on the <'Otnpl<'l<'iy ."""mbled 
. talor ."I'porl """II SInd Iront pump hoo"in~ . s...., 
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fRONT 
pu .... P 

11515. " 

TOO. 
7000-[)! 

~Pll"<" 7A·24. Apl~r air ~re M the point """"'n 
to loRY! 'IMo piston out of 11", duwh drum. 

5. R"""" .... 'IMo piS\Qrl outer _I lrum the p;"ton .. nd 
the pislon in"", ..... 1 lrom the drum. Rd~r to fi~re 
7A 25. 

HIGH ClIITCH IHSI'iCTlON 

1. I~ the <lri~ pla\eo foo- """"'re. 1......., I'latnl 
ihuukI t... ftoL 11 lhe.., is any pen.lt'1>tibie dioh in 
them. they ",""'I be ..,pIa"",:!. If lhoe .Id pl . .... r .... M 
r~·u,.,d. they ",u.1 n ot be .Ie.ned In • npor de· 
~ua..,r or , I •• ned with any ..... " of dr l'Il::Onl ... l u· 
Ii .... WI"" ,ho m <lun "'i,h IInl_I, ... ,o,,·,!.. 
If ""'" d.i>-e pia..,. ~'" 1O be i""taUt!<!. _k wm 
'" .uluma';'" """"",io.oioft nuM! lot a' ~ 15 min· 
utes bclOft _mbl,"I! them in lhe dutch drum. 
Thi. _kina p<" ... t.~,(~ damo.p I<l WI''''''''' dur_ 
lot the "" ....... iMion nuid All ""rio<! anti init .. 1 
"runnin,.in." 

PISTON SlAI 
aNNUl 

o 
j 

SPRING 
R!T .. IN! R 

2. I~ ,he lI@el drivon dutch plaia. n.e... clutm 
1'J..u.. .!>ould .100 Do I'btt. If the"' i. any ~tc<ptiblc 
dish '" the driv~n ,,1,,1<-0. til<y IIhoul<l be .... 1''''<>1'1"1 . 

3. I,~t.ho ~Iutct> l>iston ball check v.lv,,- I." ,_ 
"""'crnen, and pro~ "",'in,. Mw aure the <>rilic., 
in the dutdl p;'ton is open. Rt!I .... 10 fiJI'''' 7A·$. 

4. !nspo::t 11 ... d .. 1d! drum busItin.: lot _r. 

HIOH ClIITCH .. UI ..... 1 

l. 1""",11" ""w pi.w> Im,...r """I in the clutdt d rum. 
I""tall a oow ""noCr ""al on t .... clutch pilton. Reier 
to /ill'''' 7A·2.~. 1 .... l:>Ticat<> til< p illot, .... 11 with au to.­
mo.tie t ............ i<>n Auld . anti inotoll the pitton '" the 
du",,", drum. 

2. pt:.a, .... el .. l .... pis ......... um oprin, and Opt ...... 

..,toi ..... on ,he I ........ PIaoe t.lw d .. wh drum L<n<Ier 
"rr- ( fiJI'''' 7A·231 and "","'II 'he '''''In' "'toi ...... 
$1\11.1' rihlT· 

3. I, .. tall t.lw driv~ ~nd dri.en pmte<t ~ltemalrly in th<o 
clutdt drum, ..... ,(j"¥ with •• ~I plair ("""\ 10 
the piAton ). rtfle. "" II", ... 7A·n . 

• . "..... last plat<> in the du",,", pooek ( Mp 01 the poock l 
.• In,1d b... _ ._talli<: dri"" ptole. 

oS. 1""",11 !he cl .. tch hub. TIoe", to nO ......... "" ........ 
the r1utrh huh and 'M f"",.,d .un , • •• IIan~~. 

6. 1",,"-11 1M. intee:",1 In .... nI ILUII .... , An<I f\anl~ In 

the dutch drum. And th ..... inIotali the lna l' r"'''' 

, QHT. O. V ..... V( 1001 

The Com.I Driwt ..... I~ bndy is identltlo!d b,. • numlJ,.,. 
etamJ)r<l in the \owe. bod,.. RooI..,. \0 fiJI'''' 7A·28. ReIer 
1<1 fill'''' 1"·26 fur ,"",.111 idt...,tillco.tion. 

l. ltemo.,.., the """" ...... 1 val ... 
2. R""""'e the O"Intml P'-Ur-e ""ulator v.l ..... pring 

'" 
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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. 

S. 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 opposi te 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 uppcr 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 7 A-27. 

2. Install the front pump check valve. 
3. Place the separator plate on th.e 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 
bolts 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 burr;;. 

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-2S. 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. 

131 
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7·18 TRANSMISSIONS AND CLUTCH (Comet Drive Transmission) 

10. lnst...ll tho, 1·2 .hilt v~lve in"", .pring "nd th~ 

throttle PTe .. 'u .. ..ooucin~ val'·e. 
11. Irun"n t .... orifico> ""nlrol ~ah.., pl ug. ()tift", control 

valv~ Ilfld svciJl~. " .. WI tho, "'''''c plate foc tho, 
throttle ,.duei", v~h"C and OM'" rontrol vah·e. 
ToTqU~ t .... "",",""" to 20-30 Ibs. in. 

12. In the I"",·~, body. iMmillM 1·2 lIhiit valv~ I,,",uno, 
plnl. l""lal! the CO"" pla te, and Iorqu<l til<' sere", .. 
10 20·30 lb>. in. 

13. In.tall the comp.",."t.oc ."I·back valv" Ilfld .p,ing. 
]""mll tn.- cove, piaI<'. and torque the atto.ellini 
.'''t"". tu 20-30 It.... in. 

14 . I""",n t .... ""ntml p,,,,,"ure regulato' valve .• prini 
.... I lind SpCilll. c.,,,,p,..,.. tho, con trol preosu,"" ",~u· 
Jato, ,."Ive "l"inll and instaJl tbe .prin ll" rctaine, 

~I"'ION CAUJ(~ DISASS'M a\y 

n.., primary Sun (Car must be l\"TllOVOO lrom IIIto pinion 
""rrier to i""pre< tbe primary '''n gtIIO ' lron t thru,t be~.· 
in~ and '"""'. the p,imary O .. n it"& 'eac thrul!t w""hee. 
and Ihe primary sun g"", pilot bwhinl . To rcmo,'e the 
primary oun llear from the pinion carri~r. til<' . horl 
pini""," mll3t be removed from the pinion carrie, howIinll, 

1. Clamp tl>c pink'" CIIrrier in II " '"" fitW wilh 001\ 
jaws 0, wral' IIIto .halt with a dean cloth 10 preven t 
dmnaJje. 

"2 Mmk t .... pini.on ,haft. "" that IlI<>y can l>e ,..._ 
a .... mb\N in I ...... me \ocalions. 

3, He move the .,""'"' thai attach the pinion .h,ft 
fdai"", ring to I"", pini.on cnrri~ •. Tufn U'" f~tainN 
ooun", .. dockwi .. until t ..... Mfl< .re unlocked. 

4. With the tool ok"..n in fill"u", 7A ·29. pu.h " .oocl 
pinion . halt out of the rnlTiN until , .... tool d~, .. 
tl>c top of the gen. '",,""1'. Now. slide th~ sho,1 
pinion an<! i", up!>,,' "nrl 10W4'1' ,hn .. t washe", ou ' 

'" 

PIN ION 
C"~.'U 

lOot """---[ 

, .... pini.on '"'Trier window, Retain the lIO"ed.le r..ar­
inlfs and "vae." in tlot, short pinion by puShinll the 
tool out with tht- ",,,,,,,,t<! "hafl. Hemo,,, the II"'" .... "",. 

5. R~movc the 2 remaining snoft pinions and "1>""""'. 
using the same procedure. 

S. Remov" th~ inl.e~",1 priu .. ,y .un ge", """ .halt. 
See filfUJ'<' 7A-30. 

THRUSI 
!E "'~I"G 

R .. CE 

!f "'~ ING 

7. With the teoJ 1Iho",,, in figure 7A-31. jJUl!h a lon g 
pinion "haft oul unHi lhe tool jrnt deant the pinion 
cafrie, oollom plal«. Remo .... the lon~ pinion gMr 
with illl 101' a nd bottom thrust wasl,., ... (>Ill U,~ center 
or , .... pinion ,"",,",,r. With the pinion lIMit. pwoh the 
1001 out 01 ll'" g""'. TI", .halt will oold t.hc ".,.,.jlp 
hea<; ng>; •• 1'''''''1', "nd ,hru.' ",,,,,he,,, in posilion. 

lj, Hemovc the remaining "2 long pinion lIeant. usini the 
""ID(' p~u"" 

~INID'" c .... ,,~ INS" CflDN 

1, lrutP"<1 II", pilol juur""l on t.hc primary BUn ~~" 
.haft and the pilot bUllhini in the output """-ft. 

2, Inspect the primmy sun gM' rea, b,onze thruot 
"'alIher. Ino"",,' til<> p,imMY .un ~ea, front thru. t 
bM,inlr and bearing .."<,,. 

3 . l rutpect th~ """'·P''''T-OU' p ..... u'" .. ,,1 ,inll Kt<"'''''. 
which is machinod in tbe p,imary Joun I~"'r shalt at 



TRANSMISSIONS AND CLUTCH (Come t Drive Transmission) 7·19 

u... clulch hub "pli",,_ F.x..-ivp J<.iI ..... ro $t thie .in~ 
will ~.mlt Wn"".te. -out lIuid to bY'poIIM Ih.) ,,",l iroS 
lIYllt<tm and "' tum to S\lm p th",ulh the du'oh and 
pl~nrlt!.y i"'''. 

~ . rneP<"C1 tho ~le boa.in.c thru.t ",a.I..,,.., l"e!,«1 
11>0 .-die I:>oarinp 1m w=r and mu~h"""", 

P., ..... Y 'U" 
Gf"~ $ MM' 

5, ,~ tbr pia .... , 0:." .... 10. e • ...-i,.., wrnr .t Ihe 
thru5, ~ luutt;""'. 

It '_t the pimon ...... Ita to)< "",,-. 8nd ruuPtnr-­
i . 1"'1"'<'1 "II _r iN'th 10)< 00'''. CI1O<U, and nids. 
8. I ... pee. the pinion o:.rrle. ~Ih II .. t .... enlaKro hy 

the po.rkin~ 11""'1 
II. Insl""" the 10"<'"",,' ~ ..... " .... ..,.,1 .in~ I"""'''" in 

,II<> OU'P\lI ohalt. 
10. Insl-"'<'I the rubber ""AI AI (he lrunt 01 the ou tput 

8Ml t spli"" 10. ""'A' o' d"""'i~' 

"01'0" C .. U'U .. SSIMIIY 

!klcr to Ii",,,, 7A.32. 
1. l'IIo"" .. """"". in • 100'1[ ~iJII"n, Uv,n i ..... rt 1 .... 

dummyoholt , Tool 17 1M ) thmu,h 'h", "'n;'m and -, 
2_ A. "",ch.-nd 0/ the _f, add 2.'1 n«dle lwou-inp. 
a P\ao:o.. tJUUllt ,,-u..,. on ~Mh ~nd '" , .... ~ !ktain 

the ... -as"". I" the F4' with "Neline. 
4. W!U1e holdinl the lon, pinio.on l1U>mbly IOIrt'Ihe •• 

plo."" it in p<>IIition in the pin"", ""'rriH. l~rt the 
pinion """ft. ",,,,ked for Ih;" IoxotliQn, from the Iron. 
o{ Ih" <>iff;". ami puilh "'" lhe dutruny ohalt. Rcl~. 
to iii"'" 7A·31. 

G. U . in!! the """'" II"","",""', In!l411 the ..,,,,,, inin ~ 
10n K pin K"". 

K Pili"" thp prin""y IUn ~r Imn' Ihru.t be""nl and 
th. " . ( looa.in. "''''' "" III<> pnm.o,y oun "", ..... It. 
Pia"" U,.. b.oruc ,hru •• wao;/",. "n the pik>. At .he 

•• Q_ll .~ 
ItfRU$1 n" . 'NO 

"N'ON 5 .. M1 .1) ...... • 

N H DlI 
U""NG 
5PACU 

_ ~ ~w .. s .. u 

~ NH DlE l(,l,_'N05 {46) 

'" 
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...... 01 .t.. p,im:try ..... _'. Hold It", ...aIwr In 
I'L.." .. ith ~_Ii ..... . " .... ~ ... ..., .he ....... . ' ·e .Id. of 
' hI •• 1",," .. · •• he. ~ 10" .,4 the .... . 0( .he . ...... 
"'1 .. 1 .... 

7. PLooe tho .,..Unary oun ~.;" oluIft In u.. " inion car· 
.Ier. Hefe, to Il~", 7A-30. 

8. 1'1.0<" •• po...,' in • ohort pinion. lhen inr" Tool 
771S1 th"""lh the i"'" ~nd nt,.,!!. _tinK "1"1"" 
1""",11 29 noedl~ b.-arlnp and a thm ot w"ehe. At 
deh ~"d uf \h~ Ilea , . Hold the ... ~.h<>", In place with 
,~ .. I,,,,,, 

9, !'Ulliliotm. ohmt pinion "1"''''' in tt.. pinion Cl rr;.,. 
TG ",olntoln p lnl .. " < ... ir r .... I.nre. t he . hon plnl~" 
'p.,~" m,," ... 01 tbe ... m . .... t~.i.1. Huld Ih. 
_",,, in I'Lo.,., will> tl>< lonJ pin;"" <I"mmy .... It 
ITooI 171l!5 ) ""'1'1«1 Il>rouJh the "'." ,,( Lhe ca.rier. 

10. F.>otlinn ttv- ahMt pinion. b.-arinlr. and durn ... y ""'ft 
~y In Uw carrier. Irmer1 tho plniM oMll . 
mJI,k<!'d ,.,.. Ih" Iocalion, lrom !he fronL '" I"," ..... ~. 
and pualt 001 thr dummy ohaf"'-

II I ...... U thr remalnln' 2011Or1 "in .......... i ... the....ne ....... "" 12. I naLaIi tJ... I'lnlon ihalL ",Iaine,. 111>1.011 I"" 'N .. ; .... ' 
\(I pinion ...... IM- """' .... and Ion!uc u.."" to 20-00 
lbo. in, 

""noml"lon C .... a nd linkage lI. p"l. 

~IYUJl suvo 
II.."",." the l""k nUL, owij"",i"l nul, and I"" ....t .... , 
• holl· ... 1\ 1 fn)RI the~...,..,rvo rod. 

2. R~rno,~ ll ... 01",1 bo,twren the ~pply J.'·~r and be.nd. 
T Um the band 10 unhook it I""", i ... oondIut lind .~. 

mov<!w"'nd . 
3 '~""D'''~ 1_ Ol'l_i". aLtachirq; bolts ,""'" 1M .... 
~ ....... rvn ('nW" . 

4 T""'PO ... lly InalloJi I ..... 5/16' ~ IA ~ 2· bnluo ~ "" 
nuti. I.IoltonJ the loni: bolts in the ....... Tirh"'" L .... 
n .. ," do-A-" .pi",,' W cn'''~'. lhen "',..,.,.... tho ",,,,,,In 
In, oIIOrI hoi ... 

.~ . AItJ'I'NItJ'ly 1nf-w." t .... nul3 "" the lone belltl one 
II'''' It a ti"", umil the .p,ing ~l1>ion io ... 1if.V<ld . 
lto.muve .he bultl, eo,,,,,. pislOn "'Ium &1'''''1, .,,<,1 
the pilton rod, 

6 Apply air P",""U'" 01 ti>< '"""."'" .. "'" IIpply JI<I/I' 
... S~ In lho "" ... l fi",,... 1A.;).3) and 10,'" lhe,.,..., .... 
i'I'''O p"torI oul 01 "'" """'. 

7. lIe ........ e the ....... pilton outer ..,al . no,. ....... P"'''''' 
~ido mIIY be ~ from !he P"ton by "",.,..inl 
I .... Iodt rinl on W piMon ",i<Ie. 

II. lnape<t Iht lerYO pislOn and piston ~ 10. ,",",' 
Ind ""'I ......... . 

9. Ena ... U ....... _I nn the ... NO ,,"IOn. l ... to.l1 the 
pitton in the ....." l.-rt "'" pioLun rud Ih",..", the 
WI'W I nd inlO 1M ........ 

to Vlaoe.,..,.... _Ion Ih< oorvo """«. 

11 !,lace the return . prin, apinst "'" pialon, ,t.-n pl~"" 
thP """", •• pinat Ihe .pring :utd inatalllh< 1_ 10", 
loul\ll ~nd nu\ll. Boll .. ,," the lonl bolto in IhI< <:<OM. 

'" 

12. Ah.,na"'ly li,hlm 1M ",,10 to romp, ... I .... ",tum 
"p,inr until the two ~iut.o. <'I>W' bol .. """ be 
.""ted. 

13. Rcmov~ the. lon~ boUe ~I>d n",", I .... " . ... '1 tho> two 
... "",ini" ~ olIO .. bull&. 

14. Tillh"'n the I"", holto allrmA",ly And f "enl y until 
tlr em'e, is ",a ted. Ti.h t.>n Ihe loul", to 12·15 1bo. 11 . 

lOW JI~VO 

I . I~ ... 'O <>PI .... "" .1I •• cIt,n. ""I .. fmm the ...... 
oervo em .... . 

2. 1 ...... 11 h. " $116" _ IA • 2' bol\ll Ind nu". Be",o", 
thr Jon, bol .. in II .. ""'"'. Ti"' ..... the nu .. dowot 
IIpi",,' thP """", ••• hen .......",.. 1M "'"Ulinin l ~. 
holu, 

.1 Al"'"","'ly 1",*,,, the nuto on the long Ioul .. "ne 
!Urn aL II I;"'" until I"" "1>,ln, '"n,ion i. ",lieV<ld 
s.", Hill'" 7A·34. Re",ov~ Ih. Iun, Ioul ... rove •. And 
'-""'"' ..,aL 
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4. n~move tt... ... ....., pi,ton and piston ",'urn oprinJ 
from the ""se, 

.0; I""poc, the ... rvo piston and piston OOre fo, n""""ive 
"'''''' and rou~hRellll. 

6. Install a ,...w _Ion Ihe I<:>w ""rvo p iston. Install a 
new ""al on II><! ... ,."." rov~r. 

7. Pia"" Ih .. pislon ~Ium .prin~, pi.ton, and 00'1,,, in 
poolilion in \he "",," , "lhe pl.Lon b.1I cbNk --.1," 
(H~ur. 7A·J5) my" b< a' ,he ' op ",'be" 'h~ \ • • R,_ 
m;""lon I. in ROrnl.1 nmnin~ _ition. In.",1\ th.­
I" ." long bolts and nuls IhrouJh oppooling hoi"" in 
tl>< ~r'lO cover. 

8. Alternately tiKhten \he nuls on t"" long ool U! Oft< 
tum At " Ii ..... until \he "'KUla. "'''"' OOlt-. <-..n b.. 
started. 

9. Jlemove \he two long bolt. ~nd nut. and otaM \he 
two .... ""'ining ohot! bolt.. Ti,htcn aU bolt< alter­
IlMely aud e""nly until the rover is ..... ....-1. TOr<1u~ 
a ll oolto to 12-15 lbo. ft. 

TH.OTnE llNU.GI 

1, lie"",,,,, the nut and ~",kw",.n." from \he outer 
throttle I~""r ,haft. !Wfer to fi~re 7A ·36, Remo"" 
tl>e k""r from the ol",fl. 

2. !Wmove the _haft and inno. throttle Ie"", from the 
""..,. Then remove t .... ami",,1 "prin~, 

.3, llem,,,,. the O-rinR from the """nk-rOO", al the outoe. 
end of the thmttlp I .... w . haft hole , j""tall a new 
O·rinK. 

4. PIa"" the """,eal oprihll on tt... th'ulll~ le.~r .haft 
with Ihe hHKe end of tho! &pring .gainot \he. inne, 
Ih",UI~ Ie"",. 

5, t,,""rL the throttl. lever oMit into the ~. Install 
the outer kve' on U", kha/L. then imlall lhe lock_ 
washer and nut, 'T'o"'lU' the nuL to 17·20 It.. ft. 

THROntE ll'VE~ 

IOUI~RI 

DElENI 

M .. NU"L LIN KAGE DIS .. SSlMILY 

L Re"",,'e the nUl und lucKwa>lher from lh€ "",nual 
le"e, _haft. Hder to fir;ure 7A~'I6. 

2, HeID<l'o'c the ",,,n,,,,1 ru,tent Itov~r, detent plllng~r ond 
.pring, and the parking pawl ""KI'~ing I.", .. 10 d etent 
Ie"", iprmi. 

3. R<>move the parkins pawl engaKmll l""~ r. Rcmov~ 

\he mnn",,1 lew, khall from the """". R<>mo'", the 
O -ring M the outer . hoft hole C(lunte,bo,~. 

4. !WI_ the parkin~ ""wi ... h,m _",in, le""ion. 
SIKie \he pa'king po.wl pm out of the front of the 
"'"". flemo"" I .... parkini' ""wi and pawl 8P';"I , 

........ NU .. L LlNKAGII AS~M'LY 

1. PIa", a new O .rinK in Ihe man .... 1 le ver _haft holto 
counterbo"". In.tall the manual !<:vcr and shall in 

lh€ """". 
2. Pl."" the "",kinK pawl en",.i"g Ie> .. on the .lufL 

Rele. 10 filfU'" 7.0..:\6. 
~. Pia"" the detent .pring and plunKe. in tho! ffilII'. then 

i ... tall tho delent I~r on the ohoft. Install the lock. 
wash<!r and nut on the .haft. TOTql1~ the nul to 17-20 
lbo. /t, 

4. Cur"PreN tho pawl pn!P'~ing I~"", to doolent le ..... r 
'prinK and instnll it belw""n the Ie""",. 

~. Pia"" the parkin~ pawl and .pri ... in poolt;"n in lhe 
ca.oc. lhen insert II,., pawl pin, Hook the "ptma to 
the [>Owl 

lEVElS( UN O AP PLY LINKAGE 

L Drill a S116-inch hole thmu~h u... O'Xpanoion plu, 
at I"" back of the ~ bend apply lev .. pin . Refer 
'" fiiu", 7.0.·37. 

2. Thread a %-20 bolt (lhruu,h the drilled hol~ ) into 
the apply Ie"", pin and pull out the pin and pIul. 

'" 
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ANCHO~ ;,:";,~;,:;~;; 
LtvU P, N 

1",,°" 
~tV!U! 

SPI 'NG 

f i, . 1.1..)1_ ....... 14 ... 'I.",~ G"~ 
-.. .0. ,,1, L ;,.,~ •• H 6OC·4'U7) 

.1. Rerno,.., the apply k",." and ~""""'" f""" the_. 
~ . '1"0 _mble ,"" """'_ bnnd apply linkA,e, l>1a"" 

'IK- lew, .,Kl ""d"" in _ 111,-"" u"""rt II", pin, and 
iM'An A new e~l>"ns.ion I'IUI. 

lh .... d hp .. ir 

. ' j ... ", 7A-38 sboo< .. thr P<"OOI!<lu ... 10\'" .... pairi'" dam -
a~ ,,,,, ... do. The "'1"1" oy. tem ohown ha..o ho.tn <If.­
,'~Io(l«l by the! Hdi.coil ('",rp<> .... ion of Danbu ,y, Con_ 
n"",icu t 

Th"",d ........ iao kits ""'Y boo jlUrd>.~oM from IocIIl job­
~ e. I"" H~Ii.(;"il r orpuration. 

DRILL 

CO" 

'" 

I. DriU DU' ,he <Io-1tItI1«I th"'Ad .. ... lnl II>< .. "", d.(lI 
.11 • •• ,h. ,hH"d 0» . For ~~l~ . ....... MI&-in<:b 
drill Ie. • ~/l6 III Ih.......t. 

2. fieleel ,he l>rop(:' . p«;"llal> ~nd ta" the drilled hoW!. 
The lap .. mark«l fn. the .i.., '" In. th"",d ho inC 
.c~lrro . Thu •. 1M .peciallap rna.lIed S/I6--111 will 
n<>t ",It.hoo >am< thmod ... a . ta.ndArrl {>I16 I II lap. 
I, ~ cut ~ th~ Iarle """""h tu ~te 
the ;...,n. and aile. the in...m it inalalJod the ori,i­
nal lh tMd .. .., ( 5 / 16-18) ;. .".1<rn'<I. 

3. S.leel the proJIO>' ""n ;nooertin, tool, n..... toolA ...... 
rnark«l wi,,, \1", th,..,.d sir ... bt-inl ,~po.irod . I'lao:.. 
the i ..... rt on the tool ( fi,u'" 1A-38 ) anti .dju. ' the 
.1"""" tu the lenlth nl the u-rt belpi ""'-'<I. 
"""'" the inoert .plNit the fa"", ot lhe lapp«! hole. 
Tum u.., u-..I cIodow>... and ",ind tho> u-rt "'''' 
the bole unt.il the j...,n IA 'It tum ~ !he f....., . 

~ . Wu,kinl thm\)~h lho inse,t ..... nd the ;..." t \.-Inl 
. " ai_hl up and ,"",wn un,il it b"",kI off at the ooidl. 
Rt-f~ . ... f'gUf~ 1A·38. 

~. If the ~ .... 11<11 " """,.ly iTIII:lIIed . they can boo 
,..,,,,,,,,..-.1 MIh ,,'" utractar ...... 1. Pia"" the .. ~tno..­
tool in II", in:oert "" thot the bLodc """'" "P.inal u,.. 
... p Mil V. to '4 t um ."'KY l rom the end of the coil, 
Tal> ,..., 1001 .harp!y ",i,h a h"'tu ..... so thai the 
blo.de outa inIQ (ho ina<rt. E.~d down .. ,,,d p,."..~,e 
"" u.., tnoI IUId lum it ooun~tt:kock,""" until the 
i....,. .. ,..,~. 

1 " , W Il H $P~ C:I"1 
1 AP (HEll CO,t 1(16) 
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INSl,tlUAflQN 0' SUI· ASSfMIUlS 

T ... " .... ' .. ;.,n c .. .. 
I . 1""1011 ,he ..... oil pump in the.,....,. 1 ...... 11 bul do 

"..,1 "fhl<"n ,he pump attachln~ bolla. 
2 P ....... , .......... ·e...., band i" the """". The band ond 

II.,·ln. I .u l ~. pin lor the ... ul ..... lo,,· .. d lhe 
appl)· I~,·" . Inl. Ma ke ."' .. , u... sochor end 01 the 
I ... nd enl~I'" tho b . .... :1 onch",. Cum~'e .. lhe bo.ne! 
and in,,,,n ,II.> "n, t bet"'·""n the band oWly "".~. 
nnd the l:"llId. 

3. Poeltlon the "'v .... ""'"'.., apply rod In II", boo.nd 
" pply Ie'· ... Stan tho> rod _t (h.>II·bo.II 1, .djuot'n. 
nut.ond locknut on Ihe &I'ply nxI. 

~ . 1'18 .. "" tho: "",e"", .inJt K"ar ""'. tlln ... W3~' on tho 
..... pump """"'""'" BI lhe In, "I lhe ....... _ 

r •. ' ...... 11 lhe ~e_ rinl •• ," on "'" TH. PU"''' _ • • -". 
(;.e". hoi .. 

l. I'll«:.! the "',-..- rinB gM' lrunl throt' WMhe, 01> 

!he: OUIPUI ..... 11 and Bpi ... , the llan,., al the p,,,inn 
",,,"19 • . 

t . lne .... U the ,o""mo. P""'"u", _I ,in~j on the oUlput 
oho.lt. n... rin. ~al"'! .hould bo ft l the lOp •• lho 
"" Ipul .haft is i".talled. 

3. Turn Ih .. rolor i" tM ...... nil pump wilh Tool 7771 7 
until lhe d . ive ftal io ho,iwntal aoo """am , .... 
iIotll>m (nil pa n ,idel 01 l he """". 

4 . I'oeillon the oulpul aho.ft JUkIr .~. Tool 77711. 
tho ""tput .noft. Align the fbll .... the tool with 
nil pUmp dr"~ n.. ... on the ou'pul _ft. 

::.. uI !he /10", on """ ""Ih I"" 

' 1, . 7 "':'9_';n~ (,mm nd Ov'p.' $h~l, 
Ift.'~1 "',; .... -160(:.01." I 

and output """It in the """". """ ~ ... 'A-39. Meoh 
"'" p ininn <aJTioor ~ with the In"' ...... 1 W"ar and 
bollOltI the romp ...... ..-nbIy in the cue. ltemo-.., 
tile IUide 01<=.., lrom .... oulVUI ahalt. 

6. TiP-ten tile ...." pUmp ~I""""", bul lo. M tho bollo 
. '" tigh"'''''''. lurn the oulpul Jhaft II> en.d< the 
pUmp lor I .... ",tation. T i,hlC'n 110 .. holl& \0 12-15 
It.., It. 

7. In.tall '~e low botnd . ,nsertin, It th"""h tI ... Ironl 
of Ih. In" ... mUoo'on "''''. T~. on rl ~f ,h. bond h.vin ~ 
• ~uid. p in Jur I~. '''~I , ..... t U 'ho .dju .. in~ ... r.w 
.ide. 1n ,,,,11 the ho.nd ."ulS, 

I\. 1"" ... 11 II>< dutch In Uk"' OA .... ,,<1 .... the primary oun 
""'. Ctumm.. ..... 111, MHh lhe forw;ud sun I"'" with 
the ohort "'n"'" and then boltom t .... 1" ... ~Td «un 
...... on !he primory run VA. , ..... 1 Ihrotl b<-ar<.tq 

and "'''''. 
9. 1""",11 "'" con~e'_1 ~ _I rinJt on tho 

p.imary Oun IN' ... ,ft. Th .. rinS S- ill in lhe 
clutch hub spli .... 

10. U.'nlt" the end play """'inJ .. ·hi"" ......... ~n during 
d~mbly. ",,""'I tho ""'I><" ""1<>Ct, .... tllt,,"1 .. ,w"" 
to Ilf' i""",lIed on Ill<! otAII>. "'1'1''''1 .... 11. Hel., 10 
fi gu ,... 7A -18, s..l<'CI;". Ihnlil .. 'I<ItM ........ ,·.i"'b'" 
in Ihick.....- 01 O.OGI!, 0 .075. 0,084 nnd 0 .093 inch. 

11. I n.IJJII , h.o ~J utch QPply prE'Mu1"(l _, , inlrS un the 
. tAto • • "ppo,1 ..... It, 

iZ. Pl.:>cc a nc,," ~k<'1 On Ihf frunl pump hlOWlinlt", then 
i""tAII t .... pump in I~ ...... To")\>e tho bolts 10 
18-22 lbo. It. 

13. ,,,, ... 11 the 1(0''-''"'''' on , .... output aho.lt. 
a . PLaa> ......... "",hI on lhe In",.m;'ion ~, and 

","",II the utcnoior\ houoin •• 1Id .... ~ .... _ . 
support. T o"",", the housln. 10 .- 00111 10 2S--38 
IIIL It. 

Jr.. 1"" ... 11 ,he utenoion ....... in .... '" "",w-,. tool in 
the ut.-n.ion ....... i ... 10 .Iir;n the ""'pu' ohoft. 
Ched< t ho ..,... I ... !n end p'-.y. uetnc the p'"'""-""<l"", 
~W u ...... r ·nlANSM1SS10N E N D PlAY 
C HE CK in Ihi. """'..,., of I .... manu .. l. 

I K If t .... ~nd plAY'" not wi thin I) (l".I0.t) ().'I9 inch.. cMnp' 
the ",, 1O'C1i~. washer '" b,inll lhe . nd play within 
these limit. , 

I""d Adj ... '",.nl. 

lOW .ANO 

I . Adj"," lhe low band, UlinC the tlP<cial tool """""" 
in r.""" 7A--KI. 

:z. Ti,:hten the adjuati" l ........ " n fil til<! tool handle 
·'"",,,b·· """'" cent.!r. 

3. Back "II tile . <Ij""li ... _ exA<:tly two Ium&. Hold 
the adjU$lin J __ '1I.lionary ...... ti,h"", the lock_ 
nut to :t'>---lO lbo. It. 

UViUE .ANP 

Adju. ! the ,..,....,..., bnnd. Ulinl IIv! .J><"<''''I " .• )\, 
lIho .. n in fi~u .... 7A-41, 

n. 
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2 I" .. rt t ho "pao;,r, 1'001 ;a..~,A, I)o,h __ n th<o arl jWl I' 
'"I nut 000 tho, pillIOn "...j (Q bet",,';n l I~~~r """,. 

J, Ti,hull (l", "djWlljn~ n,,1 with Tool 7355-B unlll 
Ih~ "",I MOOle "brc<lQ" uv~r ...,nW •. 

~ BAd off 1M :tdjull;nll nul ~uctly Iwo lu"," ",,,j 
n"nuv~ ltv! O{'Ocer ID01. Hnld Ii'W adj ... ,;ng nul .too, 
'ioru>ry and Iqh"'n 1.M Iod<nu, 10 15-18 Lbo. II. 

Co nlrol VoLve aody ond 0;1 , ... 

"""Iion tho con,,..,1 v.l"" body "" ,he """"'_ 11<> ... ..e 
1M j""". 'hm"l~ I~."'r io b<-Iwc",n it> ""'" ot, 1M 

1lB · . 

up".,. body ~nd lhe dooo;nohilt . ' •• "". euru....1 I .... 
de""" pL,,,, link tu w ","n" ... 1 "41"". 

2, In .. all Ilw ronl",J vaJv~ Dody 10 """" bol ... (til"'" 
7A·7 ) and to.-qun th"", to ~ · 10 lho. It. 

3, l""ta n t .... oil "".,..,.,n And ,'''""n dip. 
~ 1'1"""" ".,... ~.~I "" 11>0 ''''""",;osiott ....., ond 

irutt:lll tho nil "",n Torque ,he ~" wU. to 1()..1 ~ 
lboo. It_ 

G. Connect ...., !>y."" .. ,ube to.,...... 

CONVlRnlt CIUCU AND CLiANING 

1'tI@ Iorq"" ron~crt", itt """"" .... ntiy ~""Iooo!d in .. 
,,'~Idod ."",1 hoo, .in, "nd ""nnot bo di~mblr<l fM 
'ioe",jcinl_ 

Spo;ciai 1001. , ft lll~ 7A--I~ ) mu.' be u-' tu <-n..:k 
lho condm"n 01 Ih • ..,nv~."' •. '1'1- . p<riaJ tool, .... 
UIl!d tn rn..ck u,., lu.blne ""d ita"" .,...j ploy and u,., 
_",lion 01 ltv! """· .... r ''''10. d utch. 

,,,.bl ... Dnd Slerto' Ind 'IDY Check 

1. lnOHt the tool Into lhe con""""', pump dri ..... hub 
unlil il boltom.. 

2. l".",n 1M tooI luPI>OI"I ... p ""e, ~ "o,,,,,,rtP. pump 
d.i. ~ hub. 

3. E~p.,nd t .... k>"'~r end 01 lhe 10<>1 in ~ turbi", 
. pl;"" by lighle"lnI 1M Arljn.lin g nut. "I'i,hloOn tllO! 
Adjusting nul ""til Ine tool ~ 1IKU",ly lockod to u,., 
lurb;"" "1'1"",. 

• A'tach A dial india"" 10 tllO! 1uoJ.. See fiKU~ 7A-43. 
Pt..ilj"" t./,., ~Inf bulton on ltv! ... pp;rrt coop and 
""' ~ d.iaI fa"" ~I 0 ("" ..... ). 

$ . Lil. the 1001 """,ani .. fa' u il will '" and not<: 
I~ indicator "",din •. n... indicator .-d in, it u,., 
tulal ~nd ploy which lhe tun,i"" and ItalOt """"'_ 
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If ,.,., kllal rnd play e.o:.:.dt 0,060 inch, ,..p!aoo the 
oon'~rkr. 

"0' •• O". Wo,. Cluk h Ch.de 

1 ... 1811 Tool ~7·B, with the led: pin inocrtcd InlO 
~n o il ,rll'Ve ot tho) ' lalu< Ihnu< ~ 10 loci< the 
olio"" to the turbilw. hub. g.,., licuno 7A-+4. 

2. 0 ... torq"" .......m 10 "",II" !he tool in • clockw;'" 
dir<>ction. Tb. 1001 lIhould "'Ia~ ".,.Iy. II the tool 
... nnol be rotatM, th(t ono-_y dutcb io bind"" or 

imp""",",. I""talled lind !he """"""'" mual be ..... 
placwl. 

3 . Apply 10 lbo. ft . torque on the tool in ~ ,""""nit',· 
dod, ... ise dir<oction. The dutch lMuM lock and hole! 
the 10 lho It. PilI!, Try the clutcb fur lockup on<! 
hold in al 1"",,1 Ii ..... ditftrtnt positiono .round the 
"""nr~ . 

• . If the dutcb /ailf to lockup lind hold • 10 It.., It. 
&orq..." ... p.Lo"" !he _w~r""'. 

5t.l .... 10 ImIMIl. , I"t ....... "". Chock 

fu,r ... to Ii ... ", 7 A-4S. 

I . I''''';tion a .",tor luPPOI'1 ...... f' on the 00><:h with the 
Wline .nd of tM 81alOr wIt pointin, up. 

2. I'I~,", u... lronl pump rolOr over the ilalo, .holt with 
the 1\01 _ide 01 the rol,,, <l<>wn . 

3, Pla.,., ,be conv~''''r OVer the atator suppo<t thtofl II<> 
that the front pump dnvin, hI" are '" """",,I l run· 
Ilinr> "rIPl"fOCtI' with the pump 1'0""'. 'fhe con· 
vener pump drlvin~ hub ";11 bottom on d", rvluf , 

• . While holdin, the .tato . ..... f1ltationary, t.-y kI ",,,,100 

the """v.~r """nu"clock ....... n,., ronvcrt.e, ....... ld 
rotate 1"",ly .. ilh""l lU>}' .ilfM 01 in",,",ef'HlOO or 
""",ping .... ithin the oonverle. _mbly. 

~. If tbe,.., is Itn indiOll';"" 01 oa:apinK. the IJtlllinr od,,, of the . 1a1Or bladotl "",y be interferin. with the 
1eoodin, .,d,in ot !he im",,11er bLadH. In __ 
~ the oonVffter, 

51111 .... 10 l.,n,i_ 1",""_ Chod. 

Ro>f~r 10 fi&unt 7A~. 

1. Pao.ition the con""ne r, I""",.ide down, on tho bench. 
2. lnotall the Iron, pump ....... Iy (c:ompl~te) 10 eII-

'" 
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p.., the molin, ",linN 01 the .bloT IlUppo<l and 
1 ... 10<. ~nd pump dri"" ....... lup. 

3. tn.t..1I1.he input &batl, enJqinr the .1'1....,. with the 
turbine- hub. 

• . While hoIdina" the pump tCat.ionary. I U"mpt to rot:>te 
the turbi"" ";th lhe inpul .... fl. n,. I""'i"" ohnuld 
rotate f"",ly ill wlh diMCt"' ... without BIlY IIJTlo 
of inter' ... n"" or ..,,,,pLIIR noL ... . 

6. If int.-rf,,",,,,,,,,, niota, the .... tor front ttl",", wUMr 
may be WOI"n, aU"",in, the Itaim to hU Ih. I""'~. 
In ouclt -. the """""'I .... mUlt be ..-placed, 

Converter CI . .... n. 
Tru, 'X>JWf'rtt!r ~.Jmnot be diuuombled fur cktanin,. " 

1M", is ""*'" to beli",,~ IMI II>. conv~rter ..... an 
~''''''''''e amount of for-din .... !.erial in it, lhe follow .... 
ck>anU<lI ].IIlI<!e<iu .... ohnuld ......... , 

1. Wilh \he oon,..,"""" "" the bench, .......:w.. buih d",in 
plu," and tilt the """" .... teT in . n directions "" 
drain ." much fluid ao poq.ible. 

2. Install the d",ill plup and 1111 lhe COllYffU'r thrwgh 
the pump drive hub .nth. 1ip.I-body 011 IUCh "" 
~"". or a c"'-ninw ."I>..,nt ..,itable for tnms­
miMion cw.o nin, . 

3. Install T ...... I 7937-lJ in the conver,,", and eJlpo.nd thP 
1001 in lhe lurui"" .pli ..... Rnt~te the tool to dreu­
lam the ftuld In the oon,·erter. 

4 ~ both drain plup ,,,><I thorou~hly dn.1n the 
""'!Verlc •• 

5. &-s-I the prnc<1du..., ,iven in ""'PO Z. 3, and 4, "" 
~, 10 "''''''''''' e"""';V1! """iJTI material . 

6. IrutaU the d .... in pluil . 

'" 

TROUILI SHOOTING 

" .. Umlnor, Ched<1 

When t .. .......u..uon \/ftlble ;. indicated. 110" 10I1owln8 
p .... 1imilUlry chc<:b IIhouhl \.oe mad<! In the order .-;""". 

1. CIwcl< tho lluld le",,1. Check Ih~ lIuid lor buml 
dutdt plalc odo,. 

2. Ched:: pngine idle wood and daohpo. ~djuMmmll. 

3. CIwd< the m.,."",1 linka", adj.,......,.,L 
• • Cho!dr. the throtlle Ilnb", for I""UP"r AdjuU""",L 

5, ,,11 r •• , 

~n • IransmlMlon ltaU .... 1 to to be mode. lbo< lui· 
]vw'''1 procodure ohouJd be ~..:I. 

I. Check the "".Ine <Oolanl Wovel and t ............. "'" 

nuid Iew.i. 
2. If ,he e",1ne 10 cold. run it a l I:!OO ,pm wilh the 
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band, control pressure should be checked before the oil 
pan is removed, 

The transmission (high) clutch cannot be stall tested 
since the clutch applies only at road speeds above 10 mph. 

Stall Test - Converter Check 

During a normal stall test, the stator one-way clutch 
locks the stator against counterclockwise rotation (viewed 
from the front of the car). Should the stator clutch fail 
to operate properly, the converter will offer much greater 
resistance to rotation. If this condition is present in the 
converter, maximum engine speed during a stall test will 
be about 1200 rpm. 

Before changing the converter, the car should be tested 
on the road. If the stator clutch fails to lock the stator, 
stall test rpm will be low and acceleration up to about 
30 mph will be extremely slow. Above 30 mph accelera­
tion will be nearly normal, and operation at steady speed 
above 30 mph will be entirely normal. 

Remove the converter and check the stator clutch. 
Should the opposite condition be present in the con­

verter (the stator clutch does not unlock), stall test rpm 
will be normal but maximum speed obtainable on the 
road will be about 50 mph. 

Control Pressure Check 

GENERAL INFORMATION 

When the above preliminary checks have not indicated 
the cause of the transmission trouble, control pressure 
should be checked before the transmission is removed for 
inspection. 

It is impossible to predict all the kinds of gauge read­
ings which will be encountered and give a step by step 
diagnosis procedure for each kind of reading. The follow­
ing information is general and may be helpful when 
interpreting gauge readings. 

A pressure gauge connection is located in the engine 
compartment at the left rear of the engine. Refer to figure 
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 * Pressure 

Lever Limits 
Speed 

Position (psi) 

Idle All 40-48 

1200 rpm D 55-60 

Stall D, L, and R 135-155 

*Fluid must be at normal operating temperature. 

CONTROL PRESSURE RISE 

In the D, L, and R selector lever positions, control 
pressure should rise from 40-48 psi at engine idle to 135-
155 psi at wide-open throttle (stall). 

In the D position, control pressure should rise to 55-60 
psi at 1200 rpm. 

If this pressure rise does not occur, there are four prob­
able causes, throttle linkage, throttle and compensator 
pressures, pump capacity, and excessive leakage. Before 
the control valve body or transmission is removed for 
inspection, the following checks should be made. 

1. Check the pressure rise in D, L, and R. If the pres­
sure rise is normal in 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 135-155 range. If it rises 
to this range, pump capacity, main system leakage, 
throttle and compensator pressures, and the throttle link­
age are normal. The trouble is probably due to leakage 
in the low servo apply line. 

If the pressure does not rise as the throttle control 
rod is pulled upward, make the following checks on the 
transmission throttle linkage. Raise and lower the throttle 
control rod and feel for compression on the throttle 
valve spring as the rod moves upward. Check for loose 
throttle levers on the shaft by pulling the rod upward 
firmly against the stop inside the transmission. 

Performance Checks 

Performance checks should be made only after all pre­
liminary checks have been completed and the trouble 

143 



7-28 TRANSMISSIONS AND CLUTCH (Comet Drive Transmission) 

has not been found. If an unsatisfactory operating con­
dition is found during these checks, stop the checks and 
proceed to final diagnosis and correction of the trouble. 

GOVERNOR PRESSURE CHECK 

The chart which follows shows average control pressure 
gauge readings at full throttle from zero to 30 mph. 
Normal readings up to 30 mph indicate that governor 
pressure in the transmission is normal, and that it is 
getting to the compensator valve. 

The chart indicates the rate at which control pressure 
decreases with road speed when governor pressure and 
transmission operation are normal. 

Control Pressure Variation With Road Speed 

Average Control 

Throttle Pressure (psi) 

Position 10 20 30 
mph mph mph 

Wide Open 154 82 72 

To read control pressure on the road, the following 
procedure is suggested. 

1. Attach the pressure gauge and adapter, Tools 
77820-B and 77820-C, to the pressure tube fitting at 
the left rear of the engine. The hose must be long 
enough so that the gauge can be brought inside the 
car. 

2. Check the gauge reading at stall. It should be within 
the limits shown in the preceding pressure limit 
chart. 

3. Check control pressure on the road at full throttle, 
at three 10 mph intervals. This can be done by 
applying the service brakes and at the same time 
depressing the accelerator pedal to its wide-open 
position. In D and at less than 10 mph, apply the 
service brakes and depress the accelerator pedal to 
its wide-open position. Apply the service brakes to 
the point that exactly 10 mph is indicated. Hold 
road speed at 10 mph until a stabilized gauge reading 
can be taken. Drive the car in a normal manner for 
several minutes to cool the engine, transmission, and 
brakes. Now, apply the service brakes and depress 
the accelerator pedal to its wide-open position. Hold 
road speed at exactly 20 mph (still at wide-open 
throttle), until an accurate gauge reading can be 
taken. Again, drive the car in a normal manner for 
several minutes, and then take a reading at full­
throttle at 30 mph. 
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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 whethcr 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" 

2. Slips or chatters in "D" or "L" 

3. Slips or chatters in "R" 

4. Creeps excessively in "D" 

S. Slips during 1-2 upshift 

D,B 

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" A,C,J,H,E,Q,Q2,N 

9. Delayed 1-2 upshift 

10. Slips continuously after 1-2 shift 

11. No. 2-1 forced downshift (kickdown) 

12. No. 2-1 downshift on coast 

13. Oil forced out filler tube or vent 

14. Transmission overheats 

15. Acceleration normal--maximum speed 
approximately 45 M.P.H. 

B.J,E,H,Ql 

A,B,E,Q,H,R, 

B,H 

H,J 

A,W,X 

A,E,U,T,Ml 

T 
16. Acceleration very poor---operation above 30 

M.P.H. at steady throttle normal T 

A,C,H,N,K,Ql,O 

C,Z 
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- -Manual linkage. 

D-Engine idle speed. 

E-Control pressure out of specifications. 

F-Low band adjustment. 

G- - Reverse band adjustment. 

H--Main control valve malfunction or leakage. 

J --Governor. 

K-Low servo inoperative. 

L--Reverse servo inoperative. 

M-Front pump inoperative. 

M1-Front pump check valve springs reversed. 

M2-Front pump check valve leaking. 

N-Rear pump inoperative. 

A,M2,Tl 

O-Leakage in low servo apply circuit. 

P--Leakage in reverse servo apply circuit. 

Q-Leakage in clutch apply or low servo release circuit. 

QI-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. 

TI-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 Ratio 

Low Direct Reverse 

1.75:1 1.00: 1 1.50: 1 2.4: 1 

SHIFT POINTS 

Approximate Automatic Shift Speeds 

Selector Lever at D 

1-2 1-2 2-1 
Minimum Thru Thru 
Throttle Detent Detent 

10-15 40-50 40-50 

CONTROL PRESSURE LIMITS 

Selector 
Engine Speed Lever 

Position 

Idle R, N, Dand L 

1200 rpm D 

Stall R, Dand L 

CONTROL PRESSURE VARIATION­
WITH ROAD SPEED 

Stall Speed 
Engine rpm 

1660-1860 

(mph) 

2-1 
Closed 

Throttle 

5-15 

Gauge 
Reading 

(psi) 

40-48 

55-60 

135-155 

Throttle 
A verage Control 

Position 
Pressure (psi) 

10 mph 20 mph 30 mph 

Wide Open 154 82 72 
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LUBRICANT REFILL CAPACITY 

Approximate Capacity (Quarts) 6 1/4 

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 

Converter Drain Plugs 

Converter to Flywheel Nuts 

20-30 Lbs. In. 

20-28 

23-28 

Engine Rear Support to Cross Member Nuts 23-29 

28-38 

18-22 

Extension Housing to Case Bolts 

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 
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20-30 Lbs. In. 

35-40 

12-15 

10-15 

Manual Lever Shaft to Case Nut 

Oil Filler Tube to Case Fitting 

Oil Pan to Case Bolts 

Oil Pan Drain Plug 

Oil Pressure Tube to Case Connector 

17-20 

40-50 

10-13 

10-15 

9-12 

Pinion Carrier Gear Shaft Retainer Screws 20-30 Lbs. In. 

Rear Pump Cover Screws 50-60 Lbs. In. 

Rear Pump to Case Bolts 

Reverse Band Adjusting Nut Locknut 

Reverse Servo Cover to Case Bolts 

Stator Support to Front Pump Housing Bolts 

Throttle Lever (Outer) Shaft to Case Nut 

SPECIAL TOOLS 

TOOL NO. DESCRIPTION 

12-15 

15-18 

12-15 

12-17 

17-20 

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-G Extension Housing Bushing and Seal 
Replacer 

7937-B Thrust Washer and Clutch Checking Tool 

33621 Snap Ring Pliers 

77184 Planet Pinion Pi.lot 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 3B to remove and 
install the steering column tube, including the gear shift 
tube. 

1. With the steering column tube assembly (including 
the gear shift tube) on a bench, slide the gear shift 
tube slowly toward the steering wheel end of the 
steering column tube, lifting the gear shift levers 
and spacer from the steering column tube opening. 
Refer to figure 7B-2. Pull the gear shift tube the 
remainder of the way out of the column. 

WEATHER SEAl_~ SHin lEVER 
GROMMET!bECOND AND HIGH 

STEERING COLUMN TUBE .' 'I INSULATOR, 
GEAR SHIFT r(~ G 

LEVER SOCKET" . 1 

TURN INDICATOR "=~' ~ 
SWITCHc~ Ij 
~ SPACER 

f~, ;~ l TUBE INDEXING 
ilJ;5~' SPRING 

FLANGE LOW AND REVERSE 
SELECTOR_ SHIFT LEVER 

LEVER ~ GEAR SHIFT TUBE 

Fig. 7B-2-Steering and Shift Tubes-(60C-3602) 

2. After applying a small amount of lubriplate around 
the tube indexing spring, slide in the new gear shift 
tube as far as the gear shift lever opening in the 
steering column tube. 

3. Position the second and high gear shift lever, and 
slide the tube in just far enough to position the 
lever spacer. 

4. Holding the widest radius of the spacer between the 
thumb and forefinger, position the spacer with the 
open side aligned with the detents on the gear shift 
tube. 

5. Feed the gear shift tube in a little farther and posi­
tion the first and reverse shift lever. Then slide the 
tube all the way into the steering column tube. 

6. Check the operation of the shifting mechanism to be 
be sure that all four shift positions are easily 
available. 

TRANSMISSION REMOVAL AND INSTALLATION 

Removal 

1. Raise the car. 
2. Disconnect the drive shaft from the rear U-joint 

flange and remove the drive shaft. Insert the exten­
sion housing oil seal replacer, Tool 7657-G, into the 
opening of the extension housing to prevent the lub­
ricant from leaking out. 
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3. Disconnect the speedometer cable from the extension 
housing, and disconnect the gear shift rods from 
the transmission shift levers. 

4. Remove the two rear support bracket insulator nuts 
from the underside of the support (cross member). 

5. Place a transmission jack under the flywheel housing 
and raise the rear of the engine slightly. 

6. Remove the transmission mounting bolts. 
7. Remove the tool from the extension housing and 

move the transmission back just far enough to clear 
the input shaft. Remove the transmission. 

Installation 

1. Start the extension housing up and over the rear 
support. After moving the transmission back just 
far enough to clear the flywheel housing, move it 
upward and into position. 

2. Move the transmission forward against the flywheel 
housing. If the input shaft fails to engage the splines 
of the clutch disc, rotate the transmission output 
shaft. 

3. Install the transmission retaining bolts. Torque the 
bolts to 32-36 lbs. ft. 

4. Slowly lower the engine, exercising care to prevent 
damaging the insulator stud threads as the studs 
enter the holes in the cross member. 

5. Remove the transmission jack. Install and tighten 
the insulator to cross member nuts to 23-29 lbs. ft. 

6. Connect the gear shift rods and the speedometer 
cable. Install the drive shaft. 

7. Fill the transmission to the level of the filler opening 
using S.A.E. 80 multi-purpose gear lubricant. 

TRANSMISSION OVERHAUL 

Disassembly 

Refer to figure 7B-3 for parts identification. 
1. Mount the transmission in a holding fixture and 

drain the lubricant. 
2. Remove the transmission cover and gasket. Remove 

the outer shifter levers. 
3. Remove the extension housing retaining bolts and 

remove the engine rear support bracket and the 
extension housing and gasket. To prevent the output 
shaft from following the housing (with the resultant 
loss of needle bearings), tap the end of the output 
shaft with a soft hammer and withdraw the exten­
sion housing. 

4. Remove the speedometer drive gear snap ring, using 
Tool 7064, drive gear, and drive ball from the output 
shaft. 

5. Remove the idler and countershaft retainer. If neces­
sary, tap the front ends of both shafts to free the 
retainer. 

6. Using the tool shown in figure 7B-4, drive the counter-
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71ll· ! ,--.~~--. 
COIJNT ERS HA " 

.h.,ft out of the d USkr ;ear and Transmission ca 6<' 
I~,,';n~ t he tool in the du."" Irear. Then carelully 
Tower The d u."" Ire"r Ml!embly to tho bot tom uf 
the ~ .. '"". 

7. Remo"" the input oh, ft t.ea rin K retaine r a nd lI"""ket. 
Rell>OV<" the oil ""aT lrom tl>< ""lfI in,,,. R emove the 
i"rut. . h.,lt ~ .... mhly Anrl Imnt .ynrhroni7.<"T block· 
in s rill~ I ..... '" the Ira m,,,, isoion "' .. . So>., figu,"" 7B·5. 

'Ig . 7B.~_'"p"' ShGI1 Oomo'G I_ 160C·360J ) 

8. Ht·mow I"", "yochmn i,",", r ... " inin ~ """V rin ~ I ..... ,,, 
the OU'I'U' ,",all. Tlw". whilo hold in J t he . ynt·hr.,. 
nirer ,,_mbiy tog~'h~, . pull II>< output , haft o u t or 

'" 

the lran.mi.""io n ruse. LilT the "ynchronize, a_m· 
~Iy . interrn<-dia k. low a nd re'"e"", ,1iwn ll" i~alll u ul 
01 the, ""'" and ""now tl>< Iwo shilt forks. For 
,"I~ron<~ In ., ... ",.1)'. m.,~ I"" "nd .1 t"" •. ,'n,h,." 
oi ... hub "'hkh /O<~. 'he f.on, 01 'he co><, 

9. UIlini " lon g. Thin bra,.; d rift. dri~e til{" 'e"e,,,,, idl~ ' 

. haft oul til< .. ,," of t,ansmi""ion "',." Lilt the 
"' ..... "'" idle, ~cnr find duo'", Iroar out of the "","", 

l(), Fro" , the IIncle r<ide of I .... , ...... , UII<" ~ ,/, " x i<", " pin 
p unch Hnd .!u"p. "'I" ha",,,,,, , hi"",.' (do ' ..... 1 lap 
lilrhtl y ) to d rive out T h~ III"" .-..d piM that hold 
'"'" cam and ,haft a"",mblie. in the ell"". HeIer to 
ti ~ o ", 7R_6 

' i9, ,""~_b'a i" I"9 . i" h maval_ (60C_3.06) 

I L U";nK " puntic ham"",r. drive th~ i t\te,m..diH t~ and 
hiKh cam a nd .haft too..'a, d Ih~ ouu,i~e o( ' h" t"'" 
and .., pnmt~ t il< ba lls and svrin¥ from the vhm~er. 
Dri,'e 0,,1 t.1w ""m .nd "Mit a .... mblie • . and "'m'w~ 

,he vlun ¥e r. 
12. Rcm""~ t IK- . hilt I~"er com ,nd . haft o il _ to . " 

. oown in fi~ure 7!l ·7 

0" 

fig. ,".1_Cam an" Shalt Oil S ... I Oomo.al_ t6<>C-3601) 
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13 R<'TM"~ I .......... p rine -...o,inW ~ inpul """II bra, · 
i"ll , and P"""'.ho inp.,U oImf, out of th< tIMorin, and 
oil .lIn,.,. urdnl 1''''''' 462!>.F or 7O'L~·R 

11. nemo'''~ u... .... p "nl ....-urin.Jt th< ""'PII' $111ft 
bNlr;n~ . R~"""e 'hr I><>"rin~ u ohown in filur~ 
iA-&. 

TOOl 

15. A~ .......... ~ It..> ,ynchroniz"" hlocl';"r rina_, i ...... tI. and 
i"..,,1 ",,,in .. frem .ho .ynrhroniU'T h"b. 

Itl. U.........., IN thrust , ..... ",,,, .... dummy wll. _ .... . 
lb. _........ ..... n.,.,.:11~ _rin~ f",m 11", cl .... "'r 
~ .. 

Cl'''NING 

I ""'uh ~II POO'''. ~n"pt tho ball ",,, .. in(l:ll. in a ''''table 
(""nin, ""I"~nl Bru.<h or """1'" all I"",i~n ""'L!~' 
f .... " tho pa, .... Bt- .-:I.MlIl not to &m.1", any PArI.< 
w;,h ,ho ocraPf". Dry all p.o,!» with mmpl'<'Ul'<t ok 

2 HUla'" lho h>.11 bMI,;nga in a cleonln • ..,I'tnt ulLlil 
nil luhri<'lln ' I. rerno,·."j . Hold U ... h".ri" W ..... mbly 
tn I,,~v~nt II from rota';" R, ~t>d dry it w).h rolll· 
p.~ ~i •. 

:l Lub"c~te ,ho i>wo,in" , .. ith .ra1\lOmlot4l<)n IUbrk:anl 
. .... ""'~. with ~ c l<an. lin' f",," clolh u,,\il rnody 
lor ...... 

""'~IC'ION 

R~p",('tO ~..,..., ha.~ill.l worn or &""'il'd bt<..in, bore1 
'" ""ma,ed .""'ada. H • """'k ....... not enl<'. a 
w.On, bon< Dr ...... in' .... ri .. "". tho cuck may hP 
",,,,,il'<'ll , otho ... ;,.." "",bt.~ the co ..... 

2. R~mn"" ~ny "',,'" from It.. front and ..",. mQW\li"w 
OII.f.""" ,,·h",h """Id co."", lranami"';',n m,.,.lirn · 
"",n'. 

3. 1""l"'<'t .l1l1"a .. for px""""i ..... W1'<I, u, ,on. h d.1tM .... 

If .. i."", """"-i.ion is ~I ""' ....... tho doo(""tive 
,~~ 

•. If thto """"in, ill II .. ",,'~"" i<1I~, rra' io "",m, a 
nrw «"3' and buMin, -.nbly mWl' be installed. 

,~ '''''r-' aJi """f .. fu, u"...''''' .... n •• ",I ...... 0. tooth 
daJl"'II~. 11 one of ~ <:<>n<tltlo .. I~ p~t, replo."" 
tho shol •. 

6. Inopect U'" ""',ir'i __ mbl;"" for craoked races, and 
II,,, 1:..11, """ ,oU" .. lor I ...... ,," .... , .... "" , . ~nJ vlay 
u, uther dama~c. Repllt "" th. beoo,lngs if ,heo< con· 
dirk",. ~xi.l 

7. '",pect the du.t~, i'"'' Ih.u., """-"ho-,,, for u"....,h·~ 
w .... , and ,epJaC<! ,ho-m 11 ~ry. 

I\. lI'he .",,,,,,,,i ... ion jurn"" 00\ uf ............ ' . "'-'k tho 
fil of tho ..". and "' ........ "ielln ...... ' "" the "'~"-
01 .hf. ""'p .. 1 _II . R"pia ... \Iwo rra' <II" ..... p". ",,",fl 
il Ihr.., is "".,.,.;,." .. ........ 

Q. I .. pect th< ed., ... iuot ...... '''1 uil wal and hushin g. 
11 ..,pia""","",' is nqu,,'ed, ",,"po ... rily ."acto u,., 
n'rllllion houainl 10 the "..... and pr<>a'<'d ... ~'h ..... 

foJTo..-inc ' '''''' 
10 R""""" the ute .... "'" housOnJ _I KO """"'n in 

filfU'" 7R·9 

, 
HOUSING 

, 

TOOL 

11 R<'mo"" thr extention h" .. "i", bu.hill.l ... """-'-n 
in fi lu,"" 7B·10. 

12. In.",n ~ T\f'W ~. t..nsion hnu"n~ bwhir'll "" xhMI ... 
in fl gure 7H· I I. 

'" 
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f ig. 1&.II_tnotalling (-.jo.,I.,., Hou. lnQ Iv,hlng--160C-44141 

13. Install a ,I<w ulto"'Ooo houoinK -.1 using tho 
.peciaJ tool shown in figure 7B-12. 

...... mbly 

1. p,..,.. tho input shaft bearing and oil .linie, onl<> 
tho input alWl, .wUK tho 1001 ohown In figure 71)-13 
a nd i""toll the '''''1' ri"", on the """It and bearing. 

2. ~ .. tho output shaft beariuK onto the output wIt 
... ohown in fiJU'" 7B_14 and .".lall tho anal' rinlP' 
on the oha ft ~nc1 bearing. 

3. lnolall .... w.rufl i<ov<r ..... It .. ".t. in the """" usina; 
oil .... 1 ..,pla""" Tool 7688. 

4. I"",," the "1"""" and dummy shalt (Tool 7111.}' ) 
into tho ch .. ~r lear uooombly. Inotall ""'" I'Iat washer 
.t earn roo of the _"" •. Apply ,........ to the 
~Ie bean""" . nd _mble tho "......,jle bearin!!" 
aroond the dwruny ihafl . t each end of the gear. 
Apply • """-ling of II""""'" to the o>th<>r two flat 
W~I"II and the thrust waztw,,,, . nd ..... mht.. at 

each end of the cluotcr rear. Nole the posilion .1 
the 'a"P on ,"" thrust w •• "" .... fu,fer to flrure 7B-3. 
Pooilion the iear -.embly in tho bottom of the 
tnLIl&lIli .. ion CIlOe with the Jars"" rea' towanl the 
front of tho """". 

6. Inltll.lI the "'v<!"'" and to.. ohifl lever t.hroolh the 
"""" openin,. "-mble the .pa~r and oprm,; in liz 

'" 

plunll"r. Apply g,....,.. to ""ch ball and P<>Oition in 
_ch ~nd of th. vl"",~r. Hold the pl"",er a...,mbly 
in ~ilion .ond imtaJi th< inlerm<d.illte a nd hilh 
""itt II!V~r in th~ case o!>'nin •• a Jlowl ... th< balhl to 
",giat~r in the lever detenls. 

6. AliJD the <::1m and obo.n .loU with the o!>,ninp in 
the abaft boue .. and inotall lho ",taininl pina from 
IlK> tOp of IlK> CIUlC. 

7. POII;lion the reverse idler rear and. from outside IlK> 
""-"'. m.en lho .tu.lt Ihroul h lho ca8e jUllI far 
<!IlOU~ 10 mid the ![eOr. 

S. A/ter ...... mbling the three i"""rlO in the ~ 

/ "'0.1 6059·& 
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nizer hub and securing them with two insert springs. 
insprt 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 thp 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 thp large fork in the intermediate and 
high shaft asspmbly. 

11. Start the output shaft through the rear opening of 
the transmission case. Pbcp 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 rpar of the 
sliding gear. 

12. Position the synchronizer assembly so that the end 
of thp 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 sleevp in thp intermediate and high 
shift fork. 

13. Install tlw synchronizer hub and the snap ring. 
14. Install the input shaft and front synchronizer block­

ing ring. 
15. Install a new oil seal in til(' input shaft bearing 

retainpr using the oil seal replacer. Tool 33565. 
16. Place a new gaskd on the bearing rdainer. Install the 

retainer. Be sure the drain groove in the retainer 
is in line with the oil hole in the case. Tighten the 
rptainer bolts to 12-15 Ibs. ft. 

17. Raise t1w cluster gear assembly with the alignment 
hook. Tool 7113B. and align thp dummy shaft with 
thp 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 tlw retainpr slot and drivp the reV('fse 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 npw gasket, instc'dl the extension housing 
and the enginp rear support bracket. Tighten the 
bolts to 37-42 Ibs. ft. 

21. Install the shift Ipvers on the lever shafts. 
22. Check transmission operation through all shift 

positions. 
23. Fill the transmission to the proper levPl and install 

the transmission case COVN and gasket. The gasket 
vent holes must be toward the rear. and the cover 
vent hole must be toward the front. Tightpn thp 
cover bolts to 10-13 lbs. ft. 

TROUBLE SHOOTING-STANDARD TRANSMISSION 

Transmission Noisy 

1. Mi&'1lignment 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 

l. Clutch linkage out of adjustment. 
2. Binding caused by bent or worn parts. 
3. Improper lubricant in the transmission. 
4. Worn or damaged gear IS). 

5. Worn synchronizer. 

Transmission Will Not Engage 

l. Cross-ovpr mechanism worn or out or adjustment. 

Transmission Locks Up 

1. \Vorn 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. 
6. 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. \Vorn or damaged seals. 
4. Worn or damaged bearing retainers and gaskets. 
5. Plugged transmission vent. 

SPECIFICATIONS 

TYPE 3 Speed. Selectivp Sliding 
Gear 

GEAR RATIOS 
Low :3.29: 1 

Second l.75: 1 

High 1.00: 1 

Reverse 4.46: 1 

LUBRICANT 
Capacity 21/2 Pints 

Type S.A.E. RO Multi-Purpose 
Gear 

CLEARANCES 
Cam Ramp to Interlock 

Sleeve-Clearance 0'()01"-0.013" 
Cluster Gear-End Play 0.0045" -0.0185" 

153 
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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 

23-29 

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 



1(- (LUlUI 

OUC~I,"lION 

A sin,le dry .... ;.., .. "d 1>ftWII'" p!.10\ 1),1>" dutdt is 
uoed. l"'le t 10 II",,,, 7(; ·1. The dutd! dloc I • ..,llnod '" 
u.., tr.lnoIru.ion inpul ...... 11 ...... u... .,.--,,,, pLo~ and 
""",. ..-mbly is OOI~ w !.he .m,;'" 1b .. · ..... 1. n.., 
'nlno-fe. III pnJine torque to the Ita!\lmUok.n io """""'­
pw.n.d by the duteh di .. .., .... n d..m)"lO!d ~_ ."" 
pres&U'" plate Bnd tlw! fty.,.I"",1. 

O N_THI·CA. CLUTCH ,"IOAl AOJU51MINT5 

CIUICH 

" ... ,,' HAR ING 

""' flYWHEIl 

flYWHHI ""''''G 

". 

di..,n,are ot enc~ P"'P'"t lJ" •• t ........ DCO\. <1 ...... .... t .. 
..... i .... aUed.. 80th the toU.l lravcl .nd thfI tr.... rno'-el 01" 
the prdal shouJd be adJ~_ I m,rvpct "'j ~ •• ..,c n •• f l be 
,,1 .. , <10 ...,.w k one ~f Ihe m_ , ....... "" .. 1 en .... 01 <I .... " 
faillUe n d .. n "" ••• " lri b" t;"1 facto. ill ... ",e In .. 1-

..... ;"." f.ilares. 
L To _ prdal ...... "'""8 _ion . .............. the 

d.iltmce between the '!\IidoI nodill& ul the .ptin~ 
hook and the fronl fa,," of II>e linlI.. ltooler 10 ftrurn 
7C-Z. Th .. di~ ob.>u.ld be 1-3/16 indl. Tum 
...... nut on the relainer 10 obtaln pro"." f"'d.al -"t. 

2, M~ the Iolal tn.....,] 01 t .... p.pd.a.1. See ftiUre 7C.J, 
If the tolal ,ravel is no' within 6 --3>,)-. """'. I .... 
pMol hurnl""t ~nd brule! (II,,,,,, 7(;.2) .. p or clown 
all ~)'. Ahuyo <heck . nd ad) ... , 10. 01 " . "el 
belo,"" <hffkiol Ire< " a ,-e!. 

3 , To check pedal free Ira"",l . dPpr_ .h~ ped,ol olowl)' 
un.il tho ",lcB!I<) finJC" conl.act lb .... 1_ bt.otinl. 
and note t.... readinlr on the tul~, The d;fI~1"t!tIOO 

bet..-"",n thi:o "",dina- and the "",dinll" .. hen the ~l 
.. ",Ieu.d ia tho fr-e<l t,.u~t n ...... . """",nl. If free 
In.,'rl is not ..-iti>in '",-_11,.-. looorn the prdol.1O­
<qU.O.lu.e. rod nuU ( ~ru:e 7C.2 ) and ",taU! the 
"'I""liu. haT U . oquind.. SHu~1J" tI,htn both 
eq .... iu. r Gd DUts. 

CLIIlCH .IPAIRS 

Clutch (and ........ ) 'Hal o .. d ! .... 5hcrft ...... in' •• ,1_ ....... ' 
Refer to fl. ...... 7C·:z. 

I. ~~ tho clutch pedal. t-n the nut on the 
dutch poodaI ....... ""tina- tftIoi ...... and .---e ..... ..... ""' ..... 

2. ~!be bum.,.... and bn.eket. 
3 . ~ the pedallu oquali..e. rod ""'" the t>tdal. 
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\""" &USKING 

'~ 

OUS;ClO 

fau.o.UIU 
WASHU 

4. n;~ the bnlke ""'_ cyliDdo<r ""'" rod (rom 
~brs!h ~. 

:;, Rerno"~ ,1>0 ",tainin , eliu opring w,IIh." and f\a( 
",lUJ~'. 1~<Jm the dukh l>edol pi,',,( ohalt .• nd "'m(W~ 
tIw> duldt p<:<Iol ornd .nalt a-.nbiy. !mike ~, 
~ pedal ... turn op,i ... , and the ~ ohall 
buMlinp. 

6. AIt~. lubriattirq; 1M 00.,1",0, ~Ii<)" lhe buohina .. 
b.d" pedal return (prln., br.tk~ (>Mal •• nd dutcl> 
peU.1 ~nd ..... It .... mbly in !hi! jlNiAI .... ppo'l 
b.,..,k<>!. Install !hi! .prinS .. ubcr, fIa\ w,..N,r and 
pivol """It ",Wnin, clip. 

7. <'-<>n""'" the brake """w. cylioder PII*h rod 10 the 
brake pedal and ~<lj"'t bnW: pedal'"", u.""l (S<!c­
tion 21. 

K Con""'~ tbe du(cn pedal 10 "'I .... ll.c. rod, and 
i""u.l1 tl>o numl"'r and !mIckel. 

9. I ..... U the dulclJ pedal .... , .)Irina. tI>en adjust 
the ..t.t "","" leN;"". 

10. Adjutt dutd> pedal travel. 

Eq"ali •• , 10< and l'a<k. 1 and / or I".hlng 
Re plo •• menl 

1. DiKonnec'I the cl,,1ch pedal 10 ~liur rod at the 
ve<bl ...... ,t- "'''''''''' u.. ..... .." adjUlltm •• 1t nut- and 
!heI. d~ the equsli= bar !TOnI \he rod. 

.-' .' '. 

,,,,,,,~:;';~~:.:'::"::O~II .o. C K £T 
'00 

OUI!~ UACUT 

nu .... ~nd ~ the ..... b.-..:kr!'. buwnp, and 
/@It w,,-""" ... 

3, Replace iI ~pl-'li""ble. 

4. .nd the opli l 

2. Jkn>ovc Ih" "'lUII li..". hoot oo~c bn>cu, attachin.o! II,. 1C-l-Ck.,kl •• C( ... h ~"'.I r. •• oI_Typl,al_( 6Oe-S20J) 

'" 
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(;. .....tion tho! f~h ___ and. oplit bushlnp on the 
~Iizer bno~kei t.1I, then poKi.ion the equelb,e. 
M. on the buetUnp. 

6. Potition the b....u. and _li~r .-mbly in the 
.. , ";!b til<- ;""". end "f u,. boo, "",Un« with the ""li' bmhlnp on thr inn« 1>0.11, 

1. Allach the ou~r b ... cu,. to the body .tructure. 
Ali", tho ""'~ of the braelo. I"lraUel to 1M Pd~" 
III th~ M<iy 'AII \<) allnw 1,,& inch . ide n'I(IV(!menl of 
lh. O<i""liur bo,<. Tilh"'n u,.. bTack~1 bolt. to 25-a~ 
1'tIt. It. 

8. T".",11 the dutril poda.l to ... ""Ii..". rod , Lubr\c:a.1\l 
U ... .,qUIll .... , I.ou a t the I"""" ~ttinl. 

lJ. Adjl1l' the du",," p<'<Iol m.. , .. ""I. 

" • .-. ' leta, Dioc. _ , _ 'ilot 1 ,,010 '''9 ._M 
I . - RM>ov<> tho IranomillOion. 

2. nemo..e the 'I<lr~r motor and duot _I. 

3. Unhoolc 1M ",J" ... '..vet """"clinK orrin,. DiJcon· 
nee! Ihl'. pedal to «1 ...... 11.." rod at the OQUIIH"", Mr. 
Bern to A;u •• 7C-2. 

4. Remove the ",Ie,..., _rinK and hub _",Illy, 

5. Re~ tlw nl"O'l_1 ~ duo. """'~r. Rpm,,,. 
lhe flywheel ~r. 

6. Ram"" tho _ ... plio,," _robly and tile dulCh 
dilc from .hIII flY""l-I. 

lNWlCTlON 

n.. ",Ie_ bel,iq ;. ..... h. b , l .... te<! on4 .howl" _ boo 
<luned In Mlh·u t. 

1. wlpe .n on onod dirt from tho boarln,. Hold the 
In_ "'W ,I.uiona.y and ",lotio ow, ""leT "'W. If 
any blnd or noi.., ;" ",,!<.'d. P""I'O \he hub OUI or Ihe 
bM,in • . " -,,,hie 0 .... w !».lo ring on the hub with the 
1001 thown in fil"'~ 7C4. 

.. , 
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2.. lnopec\ the input ... 11 ~"nr retainer _ the 
;~ diamelr< of \he ~1eMe t-.in, hub far hun!! 
.... IOron01 Su"" or ..,.".,. ""'J' be ~ed with fino, 
""''Y cIodt. 11181"«'1 tho! ... whe", the ...,Ie;uoo 
\o.vt!, rontacto the _rifl. hub 10< u ... ......, ........ 

3. In&peet the .,rI""" of the PlMIU'" pia ... 1M ~."-;ve 
...,,~ ....... .... burned Ate4I. or ,id,,,,. If ony 0/ Ih-. 

condit io". '''" """"mi. "'Via"" the p_'" pial<. 
Lilhl ocrnlches. bu • ......:! a ............ ,idlin. moy he ,...­
moved with fi"" ~mery doth, pro .. ldl .. , 1M . u,'oce 
n.ln_ i. moinlained. 

t. 1I<il\ll , .. ~Iul ftOi to ",01,11 the . ud .. ~. plaa: tlw: 
1""""'" plat.> <>I, the Ik>o<. t·""", ... th IInR~' down. 
.nd then quickly 'rlN.oe. II the flntel' '*- "'" ho.ve 
" nopid "'Ium, " bindin. ""Millon or lin, ... dis­
l<><Iion ;" indicated and \hoe P""""" pl.ote ahDoJd boo 
... placw:l WOOl ' al ,he ,rlecuoc bc>arifl, end of Ihr 
finJero ahDold boo lai,ly unifonn. If ...,. or ho'O 

lin,.... ........ a CODI:C.'Rtrooc.d _' . ... place the p~ 
....., plate. 

.~ . ~Ia<:e \he clulch dite if it ""/'bUy or oily, and d>eck 
IOf poMible 00W"<:t00 01 the ,,..,.,oe or 0;1. E1"",",i~ 

lrarwnission lubric.ont n. 0 pluned t""nomiuion 
vent""" loroo lubrioonl olu"l 1M input ahol, .nd 
on tn the dutch di&<:. !>xce";ve lubrieont on the pilot 
bush,,!!!. ",t- bearin •. '" he.t;ng huh nuty alAo 
...... ch the disc durinl openotlon. 

, ... poet tho! dutch dioe lOr worn and/or Jooo., lac­
in, .. l...- f;" ~10 .1 lIMo hub. braun "Pri"lo<, ""'\)' 
Of burred spliton, and dlIlOI1lon. If any of u-e 
rondiliooo an> _nl ..... pLo.oo. the d*"- '- dioc 
.prinp .n.u DDI &!lOCI. Ihe d,d,,,,I, Quid """nlion 
of tho! d uodo dilK;. 

0. Check 10 bol ....., the pikot bulh;nl .. ti,h. in !he 

<:nnhhrlt . C_ lot """".J"" ""8,r and an oul-ol· 
round condi,ion. IWplo"" the btollhin, if ~ither c:ondi-
tion exists. U ... lbe cluld! pilot tw. .i ... _', 
Tool 7600-E. 10 retnO'\'<! the buabl.,.. Dri .... tho! JIe'Oo" 

Iowohinl in until il i.o Jluah...;th the cron ..... 't &n~. 

INl1AIIA1!ON 

1. Willih the Jlywhftl .url .... "'lIh AI<:Q!>oI. 0 0 not ...., 
on oil bue .0mm • ...,'.1 , I.on., o . ... h·~Dt. 

2. Place !he dutch d*= And the pr_u", pl.o.te and 
cove. _mbly in ~Iion on ow, ftywhHl. Start 
1M ~;ninl 1>:>110 ftn,., •• tllhl. 

3. Ali", the dutdo dl"" ..nth the pilot boahinc:. and 
Ihrn eYftlly tontue Ihe COVer boIlo 10 23·211 lbo. It 

• . Alter lllthtiy 1ul>iic.linC the ...,lcuo Ieve, lui..,.", 
aDd endo. ~tion the ...,1_ I ...... in the ftY"'Mel 
""""i .... Crimp tho! duM _ I boot ... to.ininJI wi .... 
JlUAh .lpinol u... "ywheel houoinf. 

3. AWly 0 V<>TY Ii(hl fihn of lubriaonl on lbe bo..trina; 
...... iner ioomlli. Do not lub. ln .. Lbo bo •• il\ll hub. 
PO&ition 1M ,..,IN..., 1>00-",,1" and hub on the ""loo. .. .,., . 



TRANSMISSION AND CLUTCH (Clutch) 

6. Position the flywheel housing and release lever as­
sembly, and install the mounting bolts. Torque the 
bolts to 40-50 lbs. ft. Install the dust cover, and 
torque the bolts to 17-20 lbs. ft. 

7. Connect the release rod and the retracting spring. 
Connect the pedal to equalizer rod at the equalizer 
bar. 

8. Install the starter motor and dust seal. 

9. Install the transmission and adjust the clutch pedal 
free travel. 

TROUBLE SHOOTING 

Gear Clash or Poor Release 

l. 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 

l. 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 

l. 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 

l. 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 

l. 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 

l. 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 

l. 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 Dry, Single Plate 

Drive Direct to Flywheel 

Clutch Pedal: 

Free Travel %"-1 1/s" 

Total Travel 6"-61/ 2 " 

Assist Spring Adjustment 
Measurement 1-3/16" 

Finger Height Variation (Max.) 0.031" 
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TORQUE VALUES 

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

Clutch Cover to Flywheel Bolts 23-28 
Clutch Equalizer Bar Underbody Bracket Bolts 25-32 
Flywheel Housing Dust Cover Bolts 17 -20 
Flywheel Housing to Engine Bolts 40-50 
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TRANSMISSION AND CLUTCH (Clutch) 

SPECIAL TOOLS 

rrOOL NO. DESCRIPTION 

7580-A Clutch Release Bearing Replacer 

7600-E Clutch Pilot Bearing Remover 



SECTION 8 - COOLING SYSTEM 
GENERAL DESCRIPTION 

The engine is equipped with a hidden spring sleeve­
type thermostat, mounted in the cylinder head at the 
coolant outlet elbow mounting surface. 

The standard production thermostat operating tem­
peratures are from 177°-182°F, for use with water or 
permanent-type antifreeze. A thermostat with operating 
temperatures of 157°-162°F is available for use with 
non-permanent-type antifreeze and water. 

A single water pump assembly is used. The pump is 
equipped with a sealed bearing integral with the water 
pump shaft. The bearing requires no lubrication. The 
hole in the water pump housing is a bleed hole to allow 
water that may leak past the seal to be thrown out by 
the slinger. This is not a lubrication hole. 

The fan and water pump pulley is bolted to the water 
pump hub. A single belt drives the water pump and 
generator. 

PERIODIC MAINTENANCE 

Correct coolant level is essential for maximum circu­
lation and adequate cooling. In addition, for the cooling 
system to perform its function, it must receive proper 
care. This includes periodic flushing of the entire system, 
keeping the front portion of the radiator fins clean, and 
periodic inspection of the cooling system for leakage. 

Use care when removing the radiator cap, to avoid 

SUPPORT 

RADIATOR 

mJury from escaping steam or hot water. 
To maintain maximum cooling system efficiency, it 

is recommended that the following service items be 
periodically performed at the intervals indicated: 

2,000 Miles 

Check tension of drive belts for proper deflection. 
Adjust to specification if necessary. 

Seasonal Service 

1. Inspect all hoses and replace them if they are dam­
aged. 

2. Clean the cooling system by flushing it spring and 
fall, then add rust inhibitor in the spring. All anti­
freeze sold by reputable manufacturers contains an 
anti-rust additive. Therefore, the addition of rust 
inhibitor, when antifreeze is used, will not be neces­
sary. The following procedures are recommended: 

a. Run engine until coolant is warm, then shut 
engine off. 

b. Open radiator drain cock to drain coolant. The 
drain cock is located at the right rear bottom 
radiator tank. The cylinder block has one drain 
cock located at the right rear of the block, ahead 
of the starter. 

c. Close drain cock, refill with hot water, run en­
gine for five minutes; then drain system again. 

UPPER HOSE THERMOSTAT 

c--~-~ ~~:~~rB~ I 
: "~~ // \) ..... WATER PUMP 

I 'v'WATER 

WATER PUllEY 

lOWER HOSE 

WATER PUMP AND 
GENERATOR BELT 

Fig. Sol-Radiator and Related Parts-(60C-6001) 
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COOLING SYSTEM 

511NGU 

~ 

The.mo,'''' 

UMOV"1 

I. o....ln thc rooIin, A)'8~ to bo:low t/wo """1 01 m., 
cooIMt. outlet ~I""". 

2 R."",,·e the ooolo.nt outlet ~Ibow "'taininl bnl ... and 
olirlto , .... elbow with Lhfo t.o.o Attached to one , ide. 

3. Remon the Ihe...-u, and polu:t. 

0.. not ....... '" ' 0 '.p i •• he ,he ......... ,: It .h~ .. td to.. 
upl ... d If i, i. " . ' o ..... U", p'''i>u ly. 

rUT 

I . I~" • picoe- til O.OO3·indI Iwler Noclt. Of nylon 
•• rin •• '/0 inch undr. t/wo "'1 ..... _ SW!pend tho! Lhfo.· 
HI ......... by .h~ '"dc . slock. In ~ la..~" cuntaine, 01 
wat", '" thaI !t II f,JOmp"'lely tubme'led , .nd I 10 
2 ind>eo lro." the l>nl1Om. 

~ of t/wo ~t in this ..... nne. ",ill 
rive an accunote indicotion when the vah'f 1111"> to 
Ol>"n . The thcnll(ljjllo. will drop off the ' ...... 1.' s.ock 
when the valv., 0111"" 10 """n. If the Ihoinll(ljjlo.t will 
not ilay on the fee",," ,I<.o<i; .. "hen it io ~ .... t inw>Ud. 
di ..... rd the ,"",.....,. .... 

2 Swopend the ,he~l in the wale. "" thAI .1Ie 

8 -3 

Sf Al 

bulb is Kt tho! .. me I ..... e l AI the I ............ IIH ~Ioomenl. 
H oat the ""'ler .Iowly, and . tit it fwquently to 

""""",Ii",, lhe u,mpe",I"",_ II the val"" ope ... al • 
u,mpcrat"'" of ......... than ~' 0.l0'iii" .he oltIrt.tn-<lpHI 

.".,ru;c..tioon.. or tI the ... Iv~ doooto not """" at .. tern· 
pHtOtute of ....,..., than 5' a~ ..... "","_1<Klj>m 

l!>tcificotion, .1Ie t/wo~"1 should be: ~pJ,o<..,.j. The 
II""..., .... Iv~ v.o.tld op<'n 0.26 inch minimum from 
il>. .... 1 in boilin . ..... 1«. If tho. .... 1..., will not "l'I'n 
11> .. far. tilt< the ........ t dIould be: ",placed. 

IN"al lATION 

I. Cl""n .he .. ""lan' outloT elbow ond cylinder t..",d 
tur/.o.ce. Coat a MOl' cooID.nt OUlLet elbow ..... t with 
_~r . ...... Iion .he .... ket <WI the cylincIM 1-.1. ",. 
uoket m ... 1 be _ itfo.....! on tile cylinder "'.d Hfor<: 
,he th .. m, .. t~' i. im •• II~d . 

2. Cooot tho ~ bon: in tile <O<>l:tnt ""tl~t elbow 
.. ith ..... Ier pump V- for thermuotal adhesion. 
'rhrn ...-pI_ Ihe therm(lft...\ in the bore. See Ii' ...... ... 

3. Pooition the """I.on< outlet ~lbo .. <:t",fully "" IlA no\ 
Iu diolod~ the them"",,-1. l ... tall tho rel8.inin,; 
~ 

4. I'ill tilt< ntdiaw. Op..catc the ""rIDe _nd ,,*-k for 
wotan. I ... lt.a. 

'" 
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AReOR "'''' - _ 

122 ~_ D 

' 0" 
lLlolOVAt 

ReJllove the fa" blade ,,,taim"l1 boll> and remov,", the 
fan "n<l pulley. 

,NsrAIIA,no,.. 

Pusilion the pulley and fan on the w.ter "UrnI' hub and 
;,..1>111 1M retaining bolts. 

Drlv. hll 

RIPtACEM£Nl 

.1. Loosen the ~"""rnto:r mountin~ wIt, and the Iren· 
eralor adjWltinll arm bolt. M ov. the generator toward 
the engi".., Re"""'e the t><-It from thc g",,",rotor, 
cr.mblWt pulley. and waM pUmp pulley . Lift it 
(Wer the fan. 

2. Place th. ~Jt 0"'" (he fan . Insert the Dell in the 
water pump pull<y. ~ranbhaft pul1~y. and generator 
pulley 'I"OOV£$. Adjust the. tension. 

'" 

COOLING SYSTEM 

.o,OJU$TMf NT 

Loo8en the K~ratOT mounting bolt. and the genen.tol 
adju .. ing ann bolt. Move tho generator Iowan! or away 
from the engine until the cor~ 1>.1t ~ef!..,liOJ1 is ob­
mined. 

'11", d efledion .mould b<> 'At inch. s... figure 8·2. After 
the corroct rlellection ill <>bl3.ined, ti,h",,, thto generator 
adjllStin~ :urn bolt and thc mounting boh •. 
Th~ fan !J"jl ohould be properly adjuot.>d al all lime. 

A loooc b<-It ""u,.,. iml>ro~r lIe"eTator, fan. And w"l", 
p u mp operation. A ""It IMt is too tight places a ,""vo", 
. (ra;n on the w"~r pump MKi the ("""""tor b.,a,;ng». 

Wat • • Pump a . mayal and tn otallalian 

RIMOYAI 

I Drain the. cooling .y.t~m. 

2 Di""""nect the . adiator low~r h_ at the wate. 
pump. lkmo"". the drive t.ell. fan. and water ~,p 
pulley. 

3. Disronnect the ht"<lter IlO8e at the wakr pump. 
4. lkmov. the water pump_ 

'NST-.IIATlQN 

1. Clean the !lade! .urfaceo on the water pump and 



COOLING SYSTEM 

2. eMt ~ __ pskrl on both . ideo " 'ith _"" ~nd 
poooition it on the "Ylinckr block. 

3. ., .... ition t~ .. a"'r pump in r Lo..., and ]"",,11 the 
Inck waohPnt and ....... ininI; bolts ( the p"""' ..... ..J. 
juttinc arm .. """incd by ou., .. Iler pump h<>lt). 

4 , COl'lr>t!(1 ,he radiator Jov,....- I .... """ W """ .... 
hooe to the ";~ wr j>UWI'. 

5. [n, ... n tho Ian and wa ter pump 1"'11(,),. 

A. [n~Ul II ~nd adj ust ,ho dri,~ r..,U , 

7, Fill a nd b l""" 110" ux>lina ay."'m. !'liArl 11>$ ""lI'ine 
and cl~k ["" leaD 

w.., •• , ....... DI ... ue",bly and ...... ",bly 

DllASWoIfoI Y 

The ..... t(:r ]>IIrnjJ a_1y .. ohooo.-n in Ii,.."" 8-4. 
1 U., TnnI l:l'l,'>.U and """""" II .. b .. b from tIw! im. 

~11<>r Wfl. &0 Ii""" s..;;. 
2. Pooition the pump on an a rbor _ ....:0 Tool 

8501·DO·19. and r'- the shoJ, and t-,inl <IU' of 
1M howin~, s... lirure 86_ 

3, With Too] 10094 . .... """'e the Impeller ( ...... the 
oh.,It. s... fig" ... /!-'7. 

8·5 

1. Clean all p ... .,t matHial fron. the .,.,mp_ When re-

_ mbli lt& .n.er pum • • • 1 .... ,.. "" n_ . aoket$. 
... al. >haft .nd buria . __ ... 1>11. 

1. Coo'! the _rin, wle. dla ..... "" with I~. """i,ion 
the sh aft """"mbI1. And with Tool R.j(II -00·19 P"""" 
it into the hou.inl . SM fI,..re &.S. 

3. Apply a li_h, fl lm 01 ""'lCrproof _I .. on a n(!W 
_1. Uoe Too] SS()} ·DD-18 .nd pr<!SO the -.l into 
the houoin,. s.,., 6.ute /1.9. 

i . Replace .h" ;,,,,,,,Hr' if It 10 ......... or d.>marm. 
5. Lld>t1y roo. the _ I rubbinl f~ ... of the impeller 

";!h II..,..... U .. TnnI &01· UU·18 and """'" u... 
.... ft into the im"",I1" • .sc,., II,.."" 11--10_ ........ he 
. haf. ;"'0 the im p.oller j ~1t f •• e"",u,h 50 tho. tIM. 
pU,," p """_i"l: l",hrly ,,,,,,,,,,",,.he fau of ,he .d.ple. 
rina:. I f ex ..... i,·e p.-euure I. ""or," on .he lhal • 
• 11e. , he to .. fau " I ,he huu" n l .OD ..... . he 
.d.p'" rin,. ,h~ pump b .. , l". will .... d.ma~d. The 
impelle r '0 pump bo>df . Ieuanee should to. 0.005-
UI051 inrh aft., the i"'l"'lIor i. i" ... I1""'. 

, .. 
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6. Adju't tk "'\ ocrcw in th" bottom of IhI> fix!" .... 
plate until the scre", !.ouches the e nd of the shalL 
Du no\ lift the pump body, l'""ition the water pump 
huh OVi" the shalt. U.., Tool 8:.01-DD-18 and pro .. 
il into pl.a.ce. hold ing the 'l>ecifiod di<l.i>n"" from lhe 
hou.in~ moonting lace to the hub lront face. Sec 
fi~ur. 8·11. 

TROUBLE SHOOTING 

Engine "".,h03Iin8 and .1 ...... engin<> warm_up are the 
("''' engine t"",Lle. lOQOI\ commonly attributed to the 
e<>olinil' "Y.km. 

1.0 .. of coolant and (he accumulation 01 ruJlt and 

GC9.1e in the or.tern a", the ""'in co""". 01 overhe.ting. 
Coolant ]""", <an .... ,,,u...-.! by ox"'",,,1 ]""ka,o at tho 
radiator, pressu", cap. water pump, ),..., C<lnnectkms. 
"""re" and CO"" plug,. Coolant I"... CIIn b.> ",",,;oed by 
internal Ic-"kaR~ du@ to • ""!ective cylinder head gaoket. 
improper ti«htening of the cylinder hcnd wIt.;, Of .... "'ped 
cylinder head or block J"oket ... rla..., •. 

Inte"",1 I""ka~e <=l hi> dete<1<'d by """mling the 
cnlli"".t f ... idle and lookini for the fon"fIlion of hub. 
bl .. in the radialeL Oi] in the radiator may indirnte 

,~ 

COOLING SYSTEM 

l""kai" in tho eIIIIi"" block. Aboo, w~ter ror"",tion Oll U", 
oil level dip stiel< could boo an indi""tion of internal 
lrokngc 

Rwot and ... ", l ft that form in the en,i"" ... at~' "" ... ~.,. 
are carri"" into the small J>O-lISaiC" in the ",diato.- by the 
circulation of the coolont . TIUs dUI/> the ",ciia"" pail­

SH"". and c;u""" u'·~rheatinJ. R ust Clm b<! d~1e<1<>d by 
the rusty or moody a~"'n"" of the ooohn t. 

A dcfcctiv~ th<rrnQOta\ "alve that ",mains o!>"n will 
CIt""" .low ""lIine warm-up. 

Troubr. Shooti ng Guide 

1. ENGINE OVERNEATS 

a. lnoullicient cooillflt 

b. Cooling 3y.tem looks. 

c. Belt Ie"';"" too low. 

d. Radiator /ins obotruckd lit front. ( l""""t.. leavell. 
etc. ) 

~. Th.,rn>OOl.at defect;"" (.tuck clollNl l . 

I. Late illnition timing. 

g. Brnk.,. too ti,bt. 

PRESS 

8$01·00·18 

fi •. 1·IO_ I",poll..- 1",talla. io"---l60C-60IOI 



COOLING SYSTEM 

_ _ "",' n ESS 

150100_18 

r-"""""' EDGE 

h. Faulty mdiAtor p, .... u ... enp. 

i. CooI,,,~ .y.~ ~_'" blocked by ,uot or """J~. 
or othItr J_ign mo'!.Of. 

j . Wlloo. pump inoperati~e. 

k. AlOOh,,] 1.0."" Bntil_te with hi,1> t"m~""tu,,, 

Ih~r"""'" '-

1. I_IN. ''''IS TO UACH NO«MAL OPIIUIUNO 
nMl'llUIlUli 

ft . ~"'t ;".,p.,rali.,. (5tuck open ) or heal 

nonl<' un thoormo8U11 100 low. 

b. TcmpetAt u", .. ndin, unit defect,,,,, ("" ... ini 
laUl<' '" inti,,,,,,,, low enline <=>peralu ... ) . 

c. TE<npenol~ pure deiedi.., ( not indlcotin. _ 
"",ine ~mpe .... tu ... ). 

J . 1011 0' COOl"NT 

• . l-filkJ .... radiator. 

b_ ~ or damo.p>i N;J.e oo"'~:tio .... 

Co W .. loot pump \eakln,. 

d_ Cyllndet head ~asket deloctive. Improper lirh~-

8-7 

in. of cylinder h<nd bolta. 

e. AJa:,hoI bue IlIti~ with hiP. ~ml'l'ral"'" ... ~, 
I. Cylimler block """'" plup ].,akin • . 

f . Cra~kcd cylinder h""d "" block. Dr ", .. ,oed cylin. 
oor be..d Or hk><:k ~MJr.'1 0",1 ...... 

h. Radio tor al P dcleclive. 

SPICIfICATlONS 

NOTE: All """"ift<>otions ar. liven In inches, unl_ 
ntlw!rw~ noted. 

w_. Pump 

Or."" ArranlC11It:lll _ W~t~r PumP. ~·an.nd 
Q<lnel'lllot Sln,le 

Pullo-y or PuUey Hub to Haulin. r ..... 
Oimonsion 

I m~lt.!r to HOlISm.: Clm.r;mee 

Pull<y to En,ine Ratio 

h,n •• I! 

1.(14: 1 

BelL ~ion R.L_n ~tor and W.II:. 
Pump Pulley y. inch 

th.'lnooIOt. 

OpeninJ T"mpoora(u ... ' F - Low 
T"",penoture 

y .. lly /Jpcned -F - IDw T .... pe-"'t~ 
(}po!nin, T ompe-rature "F _ H.i,h 

Temperature 

~ully Opened ' P - lIilh Tcmpellltur~ 

.". 
T ype - Standard 

Quuide Oiam,",,, 

Blade Spacln, 

Minimum t"1lI 10 Radiator elNo,.,..,.: 
Fan 10 U_T ..... 

.""n to Con;) 

R.,dl.,tor 

Drain Cock : 

11>7 '·162" 

'''-
17G'-lSO ' 

,",' 

C.-- 4·Blado! .. 
'" 
"" 0,91 

c.p _ Typo! 

ltifbl Rear. Bot""" 

Atmo.phcric: 

0p0. .... 1inr PreIl8Ut1! - l'l!j IS·I~ 

'" 
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SPECIFICATIONS - (Continued) 

Cooling System 
Capacity (Quarts): 

No Heater 
With Heater 

TORQUE VALUES 

Fan Blade to Water Pump 
Water Outlet Housing 
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8.7 
9.7 

15-18 
12-15 

COOLING SYSTEM 

Water Pump to Cylinder Head 23-28 

SPECIAL TOOLS 

10094 Remover - Impeller 
1225-D Remover - Hub 
8501-DD-18 Replacer - Seal 
8501-DD-19 Remover-Seal and Replacer-Bearin~ 
8501-DD-21 Replacer - Impeller 
8501-DD-22 Replacer - Ring 



SECTION 9 - FUEL SYSTEM 
U_FUIL UN", UNn, FltTiI AND All (lUNIII 

n-fUIL 'UM'S 

tc-MOUn 51'GiI-UlllL tA.,,,"nOIL 

fA _ fUll TUI, Uln, fIlUI AIID A.I ClUII. 

GINHA L DISCI ."ION OF f Un SYSTEM 

n.e rue' oy.te", corW'" of lho rucl tanir., /ue[ W-, 
fuel pump. dil po.oblo.lypoo "'.li .... fuel fll tu, air clco.nct 
and cerbu",tor. It Iyp;c..j Iud .y,lem iNtJr.Jl.otiorl i.l!hown 
in figur. 9A· l . nit! ruel tank """"city il14 Jallonll, 

fUlL 'ANK 
I.maval 
I. Ra..., tho .... , of !he cor. 
2. ~ tho! luel tank drooln pluJ and dro;" the fuel 

into a .ulllobitl """tlli ...... 
3. Doom~t the Iud "'UII~ ~ndinl l,1li;1 wire al u.e 

oendin, unit. 
4. r.oo...n tho hoM clamv . • ride the damp fo,.,....rd and 

w.....J'Io'Od the 11><1 line allh. 1 ... 1 ~U«8 .. ndinJ unit. 
.s. If the 1",,1 P ........ ...nn. unit .. 10 boo ..,.....ved, turn 

!he unit rnulninl rinK a>Un~1oclr;wian and ..,~" 
tbo .. ",Hn. unit ..,Iainina; .inC .w pHet. 

6. R=>ove the I\*M .j", from the lu,,,,." rompartm.nt. 
Pull the compel"""'"1 !kl<It ""', (lUt 01 II>< ...-ay for 
a= .. \0 tho! lu~1 1.1nk. 

1. Remov.. the 1",,1 tank Sib ....,1< ", .. inint;..,..,...,. 
8. I.o.-n ~ filler I>t'd: to tank hoIIe clIunp", Itern<w~ 

the finer ....ell. _un,jn l ,,,"kel . and filleT r.ecI! \0 
tank ~. 

9. a..move the fuol tank to lu~~~e wml>o>rlmenl floor 
pon retainini ~ 

10. Move \he 1"",1 ~nk up and ""I throuKh ehe lun"'l~ 
"""'1>arC",".\! UN. 

InU .. llat'on 

I. If tho fuel laUl<! ~nding unie wu ,...".".....:1. "",k .. 
wre aU tho old ",oket ma~.ial 1Ia. bee-n ~moved 
from tho W1il ..-nein~ surla.., on tho< 1",,1 tonk. 
UliIq: a ".,... pok~t, pco.ilion lho> ' uti PUI" to Ihe 
1",,1 ... nk lnet oecu", .nth the """in inK ring . 

1. ~bk<>""", ,n ehe old .... Ieo" ........ ",.,...,d from lhe 
""'I tanJr. """",11na" II:mIl" ~nd ..-nting ourfucc .1 
Ihe lurr"~ <»mportrnent 1Iuu. J*n. ,",pply ""ulling 
ron! to tho fuel lAnk mounlmr rurlate al the lU.K' ~~ 
compa.tment 0 ...... ].lIln. 

'" 



9-2 FUEL SYSTEM (Fuel Tcmk, Lines, Filter (lnd Air Cle(lner) 

3 PooitiQn tho fud tallk Iy Ii>< IUlIgage C<>r111""hnellt 
floor pan ~nd install lhe retaining ller",""", 

•. Position the r.o..:, and filler """k assembly .nd gasket 
to the body back ""n~I , then P<>"itKon the woe to the 
fuel tank "",,·k. 

~. '''''tall the fill~r n""k to body ba.ck ""nel retaining 
...,.., .... ""d tighten Ihe I""", damps. 

6. Pooition the IUKRaK" compartment IIoor mat and 
i"..tall th~ spare tire 

7. u,rule<.1 thto fuel ~"u"" .. "din, unil wire to the ..,nd· 
inR unit. 

S. Conned tl'" luel line al II", Iuel wauMe """dinw unil 
and irutall the hoO< d~m"". I nstall the drain plul 

9. Fill the tonk ond chock all oonnoctions lor leaks. 
10. Lowe, the car. 

fUEL liNES 

Inspection 

F uel lines lIhould he inspectffl occa.ionally lor I""ky 
fitting;! .• plit ~s. crimps ".. d""15. II on unu....,,1 amount 
o f dirt "' lou...-l in t.he lu~1 pump .ooiment oowl , the fuel 
Ii"" should I.Je discu""""Led a t both end. and blo"n clean , 
lIIling comprffi!ed ~ir, Blow .ir in fro.n tI ,~ I,unl lu fu ,.,., 
dirt oul. 

It.mo~," ond I"otollotlon 

The fuel ta.nk metal line that run. from thc I"el pun,p 
flexible hose to the tank ;. not ",,"'icro as an assembly , 
II mu", .,.. marie up from 5/l&-inch W .D. ) line ..,tvi""" 
in 25 /",,1 roll • . 
I. Droin t .... lu.1 lrom the ",n1< , Oisoon"'-'CI the 'uel 

Ii"" at the ne~iblc ~ at the luel pUmp and fuel 
tank , n"""",~ 1m, lin~ from the holding dips .. long 
u,., und~rbody. 

:l, Cut Ih~ new line 10 ~ppro~i""'te\y 1M ""me Il'ngth as 
the "tiii",,1 Ii"". &!""t~ 11", end, ul the Ii"" with " 
file. Ream the inside ed,,,o 01 the lin< with the "",me" 
blade OIl Ihp luhe cuttl>r. fIp . ,, '" that thp ""'tal chi"" 
are remov"':\ from the inside of the tube. 

3. Bend the Ii"" lo confunn with th~ conlour of the 
or;giMllin<. 

4. Pooition lhe lire in the underbody eliI'>. Cunned Ih~ 
I;ne to the Ile~ible "'-". In.1.n1l the drain plul . Fill 
tho t;mk and check the lin. and connections lor 
leah. 

,un "llElt ASSEMBlT 

The dispooMble-type in_line fuel filter a"""",hly has an 
inc~ lile, improved r,lkring cha",d.eri.ti.,. and mini­
mize> the J>OO"ibili!y of lue! I.,. .... The liltednl charae­
temt;"" a re imp""....! by i""", .... in~ filkr aurlace aN' ... nd 
r...:\ucing tm, !lize 01 the """""nin~, Leak> am minimi"'" 
by a complete unit construction having only 0"" ftlting 
connoction a t ",ch "nd ""d no Jlllik<l area •. 

The fuel ~Iter """""" into ,he 1\1('1 pump outlet. Set' 
fillUte 9A·2, 

, .. 

The", i. no prnv;'ion lor d .... n;ng the fuel filter. The 
/ilkr ahould he chan~ed ~'''ry 12,000 mil"" or 1 y •• r , 
"'hlehey", """"rS first. 

Remo~al 

I. Di..connec! the luel Ii"" al the filter. 
2. Remoye the filter fron> fuel pump. 

In,, .. II ... lon 

1. Install lb. filk, into the fuel pump ootkol. U"" only 
the filter he~ oo""""tion odjacent to th~ malini part 
lor applying tOl'qu~. 1'ig~ten Mnd hiM plus 2% 
tu",,", 
CAUTIO:': Under"" condition • • lwuld torque be 
lra"'f~r,..,d IhrouRh 1M {ilia =~. 

2, Any misalil[Tlmcnl hetw..,n II", fuellin~ and the filter 
mwt boo "",,,,,,ted prior to ronn<d ini line to liller. 
Bend the line only. Do not attempt to bend ' M filter 
10 ~I the line. The fuc11i1W! should be bent"" Lhat 
t .... norn"Ull froo nMting P<>"ilion of the end is in 
p roper aliJllffi<'nt with the fil ter lu avoid inducinK 
any "' ..... ;n the filter """". 

3. COnnNl the fu.! line to fill<!r anrl tighten fuel line 
heI nul 18().200 pound. inch , 
CAUTION : Whil.- "~hI~nin& 110, ',~ I Ii"" to 1M 
(iller , US~ u serond u'r~nch on Ih~ {i fl~r h~::: ron",,"_ 
lio" to "void Imfl!J,.rr'nQ lorq"" Ihrou,h Ih~ {iller _. 

All CUANE. 

The ~nline;' "'Iuipped with A dry-Iype air cI""""r that 
h, .. a ,""pla"""ble cellul.,... fiber fillerini ~le'"""t. See 
fi gure 9A-3, The Air from the enlin< <"Oru ... rtment ~nte", 



Fun SYSTEM (Fuel Tc:mk, lines, Filter and Air Cleaner) 9·3 

lh~ ai. ci""nN ,hrough lhe <>r>orUnc and pnfOOCO Ih!'()llih a 
$llcncln, cl""nbo>r 800 tho>n through lhe 1\1",. elemen\ . 
Aft~. """.int: the filter elen:J<.nt. lhe .ir .. d.flf.cu.d dnwn 
inln W mrbu,.,."" ".,.. dUilI partielm an" l",ppM in ,"" 
ftllo' r ~"''''''''' .. II ... air lWIheo throuKh iL 

.... "'-'I_Alr C I"'~"-I60C-6'oS) 

•• m" ... ,,1 

I . R<-"""", W wing nul ...,lairline the cover ... tho air 
cleaner. then lif! the co ... ,. 011. 

2. UIL II ... ~1"""'nl oul of tho> air c ..... n~. hndy 

3. T u """ ... , ... the .i. cWn.,r hndy. ~ lhe c\.omp 
and )il, tboo air cl~ body 0 1T U", CIIrbu.nlIO •• 

CI·""'''8 
I . Hnlrt the fl lter .... menl and .trike the ..,~I;nllurln""" 

Iquat.ly 8ijsimt a /\al ' UriR""_ n o M t top hard 
."our " t . d. lorm I"" cl.m~nt. Do n ot lmmeTH ." • 
• 1.mOftt In • < 1~ ... i " l ... I ... n t . 

Z. Cklan cnm~ oir """ a~ be IlIIOd \0 d ... n the 
element. Dir...,t the air .tr=m .""i ... , tM ~I""""'t 

in the op"""ilfo d il"!'(1ion ot I'IO!"m/l1 air 110 .... that il. 
lrom the ;",i<lo ul the filt ... 1>11,. 

.), W""n the <k-ment iI c"",nc<:I or ..... ),)a..,,), clean the 
air cleaner body and ...... Pr In c~n;nl toIYftlt . then 
wipe it dry_ 

1", t"lIot10" 
\ . PoUt"'" n .... ir cleaner body on the mrbu .... "" with 

tM baJII. _ -ani tho> Il"CInt of the ""II ...... T ilhu,n the 
clamI' by rotatin~ tho-.-yp bnlt s.e. II",,,, 9 ,\-4. n.. 
q . ""It i. 1 .... 1«1 d lr«ll,. "hind the oil 1iI1<. up 
.. ,..,,, . 1. , 1. 0 .... """f \, C'O<re<:tlf posl'ionN 00 II>< 
... bu<e'or. 

2 Place t l>o filter elemont In Ihe air cl .... "." body . 
• 1, l'",i t ion t M co'''~r and ;nllt~1l tho win l nut, 



91-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 9B-1. 

Operation of Fuel Section 

A flexible fuel pump diaphragm is operated by a com­
bination of rocker arm action and calibrated spring 
tension. 

On the intake stroke, the camshaft eccentric causes the 
rocker arm to force the fuel pump diaphragm upward 
against spring pressure. This action draws fuel from the 
sediment bowl through the intake valve into the pump 
chamber. At the same time, fuel is drawn from the fuel 
tank through the fuel intake line to refill the sediment 
bowl. As the cam continues to rotate, the rocker arm 

relieves the pressure on the diaphragm spring, allowing 
the spring to force the diaphragm down. This action 
causes the pump inlet valve to close and opens the outlet 
valve. The fuel is then forced through the outlet to the 
carburetor. See figure 9B-2. 

Fuel is delivered to the carburetor only when the fuel 
inlet valve at the carburetor is open. The carburetor inlet 
valve is closed by pressure of fuel on the float when 
specified fuel level in the float chamber is reached. The 
fuel pump diaphragm operating link on the fuel pump 
rocker arm serves only to lift the fuel pump diaphragm 
operating rod; diaphragm spring tension is not now strong 
enough to force the diaphragm down against the fuel 
pressure built up in the fuel inlet chamber of the fuel 
pump. Thus, the rocker arm action continues, but the 
fuel pump diaphragm remains stationary (lifted), until 
fuel pressure against the float is relieved by a demand for 
fuel to the carburetor. 
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FUEL SYSTEM (Fuel Pumps) 9-5 

DIAPHRAGM SPRING 

ROCKER ARM 

INLET CYCLE OUTLET CYCLE 

Fig. 9B-2-Fuel Pump Operation-Typical-(60C-6806) 

DIAPHRAGM SPRING 

CHAMBER 

ROCKER ARM ROCKER ARM 

INLET VALVE INLET VALVE 

PRESSURE CYCLE RETURN CYCLE 

Fig. 9B-3-Vacuum Booster Pump Operation-Typical (60C-6807) 
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9-6 

vacuum gauge. The vacuum should not be less than 
10 inches Hg. 

Major Repairs - Fuel and Vacuum Booster Pump 

REMOVAL 

1. Disconnect the fuel line at the pump and fuel filter. 
2. Disconnect the vacuum lines at the vacuum booster. 
3. Remove the pump and gasket from the block. 

DISASSEMBLY 

See figure 9B-4 for parts identification and proceed as 
follows: 

1. Remove the sediment bowl, gasket, and filter screen. 
Remove the fuel filter. 

VACUUM PUMP ______ A~ 
COVER ~GASKETS 

VALVE ASSEMBLY~%/-/' SPRING 
.,. SEAT 

VACUUM ~ VACUUM 
DIAPHRAGM ~ DIAPHRAGM 

SPRING 2'------ ASSEMBLY 

VALVE ASSEMBLY ~ ___ SEAL RETAINER 
VACUUM ~. OIL SEAL 

.,~ LINK ~ GASKETS 
WASHER~.. I..: .... --- FUEL PUMP BODY 

RoBCUKSE~IN~G~ I ~:;:::=-~I~ SEAL 
ARM ~-- -SEAL RETAINER 

FUEL PUMP ~~ FUEL PUMP 
LINK ,...~~ _____ DIAPHRAGM 

SPACER WASH~' SPRING 

ROCKER RETURN I.~ SPRING SEAT 
SPRING ~~ VALVE ASSEMBL Y 

FUEL PUMP ~_ 
DIAPHRAGM .. ~ '- GASKETS 

ASSEMBlY ~ ""'-fUEl PUMP COVER 

PULSATOR ~ 
~~PULSATOR CHAMBER 

GASKET /8 FILTER SCREEN 

BAIL ASSEMBLY ---W ~FUEL BOWL 

Fig. 9B-4-Fuel and Vacuum Booster Pump Disassembled 
(60C-6808) 

2. Scribe a line to identify the pulsator chamber posi­
tion. Remove the pulsator chamber retaining screw 
with a clutch-type screw driver. Then remove the 
pulsator chamber and pulsator. 

3. Scribe a line on the fuel pump cover and body to 
identify their original position. 

4. Remove the fuel pump cover. 
5. Remove the vacuum booster cover. 
6. Remove the vacuum diaphragm spring and spring 

seat. 
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FUEL SYSTEM (Fuel Pumps) 

7. File or grind the peened end of rocker arm pin flush 
with the washer. Remove the retaining washer. Using 
Tool 9350, drive the pin out of the main body. See 
figure 9B-5. Work the fuel pump and vacuum booster 
links out of the diaphragm stems. 

SOFT 
JAWS 

I 

Fig. 9B-S-Rocker Arm Pin Removal or Installation-(60C-6809) 

8. Remove the vacuum booster diaphragm. 
9. Remove the fuel pump diaphragm, spring seat, and 

spring. Remove the rocker arm and link assembly. 
10. Remove the staking marks around the valves and flip 

the valves out with a screwdriver. Note the position 
of the inlet and outlet valves so the new valves can 
be installed in the same manner. 

11. Remove the vacuum booster valve located in the 
pump body near the mounting pad. 

12. Scrape away the staking marks and remove the 
other valve. 

13. Scrape away the staking marks, and remove the 
valves in the cover. 

14. Scrape away the staking marks, and remove the 
diaphragm rod oil seals and retainers. 

CLEANING AND INSPECTION 
Clean the sediment bowl, filter screen, pump body, and 

the covers in solvent. Blowout all cover passages. Inspect 
the body, bowl, and covers for cracks or damage and 
replace them if necessary. Inspect the staked areas around 
the valve and seal counterbores for high spots which may 
cause distortion of the new parts upon installation. 
Remove all high spots. Inspect the mounting flange for 
distortion. Replace the pump body or lap the distorted 
flange if necessary. 

ASSEMBLY 
Install all the parts included in the overhaul kit. The 

combination fuel pump and vacuum booster is shown 
disassembled in figure 98-4. 



FUR SYSTEM (Fuel Pumps) 

1. U,in!! T""l 93.J0.C, u..1.>I.ll ,he Iud and ~"C\lum dia· 
phra~m red oil ..,a b and """I ~tainen. See figure 
91J.o. Sl8.k~ the _I ",taine" in pll"" . ..------, 

'i9. 98-. Diaph ••• m _.,.. Oi' ha' and __ in o, 'n. 'allation 
16CK-61(0) 

2 U.ing Tool 9J.'iO-K pr .... 1M boosl~r pump valves 
"nd ~""keto in tho, pump body and vacuwn I"""P 
",ver. See figure 9R· 7. Stake the. vol,·", in pin"" 

f i • . 98-7_ ....... '., Pump V.I._ and Ga.k __ 
'"" .lIotioo _(60C-611 ' I 

3. Usinl Tool 9.3i\().C. in_tall th~ It'I"ket.< .nd fuel v"lv._ 
in the Iud pump rover. then sto ke thc'n in pl.<o"". 

t . Place the 1",,1 pump link (short link ) , with the hook 

9·7 

up, imide II>< ~turn .prinll ",laine, "J"''''''" Pia". thio 
""""mbl y imide the vacuum pump link ( long link) . 
PIa"" .. l1 u.e.. ]nUl. irn<i<i< the rucke, arm, and i",,1.>I.ll 
the bushinK. Make ou>o ,he "~nl <Oll'a<l ,uri."" uJ 
,he roc:k .. arm la ... do .. ·n. 

o. Install 8 thin W~""'''. ()",n a thick ".. .. "he, un _eh 
end 01 the buohini. 

6. Pia"" the rocker ann return opri ... 0"'" too 00... in 
the pump body. Pia"" thc rocker orm ond link assem­
bly in the pwnp body and hold tkm in pia"" with 
Tool mso. 

7. Install the rocker nnn pin. d,ivin& Tool 9.3.00 out 01 
tho- body. Pl."", the ,,""'ininR ".".her on th.- ~nd 01 
the pin. then !'<'Cn the pin. 

S. Lubricate the luel pump diav!tragm red ",ilh gtea"'. 
9. A_mhle the "prinR ..... 1 ( rup side toward the 

spring ) and spring on the Iud pump diaphrol[fl"l red. 
1.-,1 the ,od through Ih" 1",,1 PIIOlP oil ...... 1. and 
hook u", red .101 0"'" the ""o,t link ,,·ith T""l 9350A. 
Sec figu", 98·8. 

'::01- TOOl 9350-A 

10. IMbricate u", hoo:!ter diaprua&m red ",ith ~. 
Tn""rt the boor.tfor d;"phmgm rod through the oil .,...1. 
and houk 1I", slot in the rod in the lonll link. 

11. lnota.!l the "PTinl """t with the rup "ide toward tbe 
diaphragm. 

12. p""ition the spring and ""Vet in pia"". Hold the 
cover tight against lhe diaphragm and pump body. 
and [""tall ,he COVer rd .. inin~ IICr.,.. •. M"ke """" 
the diaphrnlm ~~tcndo ~venly .round the .die of the 
cmw. Tighten the ""now" "wnly. 

13. Place the fuel p~mp cov~r o n u", diaphragm. align. 
mil 1m, """bed lIne on the cov,,. wit!> the line on 
the pump body. Be sure lhe diaphrntrm ell1cnd. 
evenly a ll around the .die of the COVer. Comp""", 
the opting with th~ ro<:k .. arm. and i""toll the co""r 

'" 
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retaining screws. Tighten the screws evenly, then 
release the rocker arm. 

14. Install the pulsator diaphragm and the pulsator 
chamber. Be sure the scribe marks on the pulsator 
chamber and fuel pump cover are aligned. 

15. Position the filter screen, and sediment bowl gasket 
on the sediment bowl. Position the assembly on the 
pump. Rotate the bowl against the gasket before 
tightening the bail nut to make sure the bowl seats 
evenly against the gasket. Install the fuel filter. 

INSTALLATION 

1. Apply sealer to both sides of a new gasket. Be sure 
all the old gasket material is removed from the 
gasket surfaces. 

2. Position the gasket on the pump flange, and hold 
the pump in position against the mounting pad. 
Make sure the rocker arm is riding on the camshaft 
eccentric. 

3. Press the pump tight against the pad, install the 
retaining bolts, and alternately tighten them 12-15 
Ibs. ft. 

4. Connect the vacuum lines and the fuel lines. 

SINGLE ACTION FUEL PUMP 
A single action fuel pump is used on vehicles equipped 

with electric windshield wiper motors. See figure 9B-9. 

BODY "~PIN 
GASKET ~ ~PLUG (2) 

ROCKER ARM~?a . e-SEAL 
RETURN SPRING .-RET AINER 

LINK ~ SPRING . DIAPHRAGM 
SEAT VALVES 

~ GASKETS 

COVER-(9 

ia · 
PULSATOR~~ 
CHAMBER .? 

" 

PULSATOR 

o-FIL TER SCREEN 

GASKET---'~O 

BOWL---'~ 
trBAIL 

Fig. 9B-9-Single Action Fuel Pump Disassembled-(60C-6813) 

Operation 
Refer to fuel and vacuum booster pump "Operation of 

Fuel Section." 

Testing Single Action Fuel Pump 
Refer to "Testing Fuel Pump and Vacuum Booster" 

and perform "Pressure Test," "Volume Test," and "Vacu­
um Test." 
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Major Repairs - Single-Action Fuel Pump 

REMOVAL 

1. Disconnect the fuel line at the pump and fuel filter. 

2. Remove the two pump retaining screws, then remove 
the pump and gasket. 

DISASSEMBLY 

See figure 9B-9 for parts identification and proceed as 
follows: 

1. Remove the sediment bowl, gasket, and filter screen. 
Remove the fuel filter. 

2. Scribe a line to identify the pulsator chamber posi­
tion. Remove the pulsator chamber retaining screw 
with a clutch-type screwdriver. Remove the pulsator 
chamber and pulsator. 

3. Scribe a line on the fuel pump cover and body to 
identify their original position. 

4. Remove the fuel pump cover. 
5. Using Tool 9350, drive the pin and plugs out of the 

main body. See figure 9B-5. 
6. Tum 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. 
S. Scrape away the staking marks and remove the dia­

phragm rod seal. 
9. Scrape away the staking marks and flip the valves 

out with a screwdriver. Note the position of the inlet 
and outlet valves so that the new valves can be in­
stalled in the same manner. 

CLEANING AND INSPECTION 

Refer to fuel and vacuum booster pump "Cleaning and 
Inspection." 

ASSEMBLY 

Install all the parts included in the overhaul kit. 
1. Using Tool 9350-C, install the fuel diaphragm rod oil 

seal and retainer. Refer to figure 9B-6. Stake the 
retainer in place. 

2. Lubricate the link and rocker arm with engine oil, 
then position them in the pump body and hold them 
in place with Tool 9350. 

3. Install the rocker arm pin, driving Tool 9350 out of 
body. Coat the plugs with sealer and install the plugs. 

4. Assemble the spring seat (cup side toward the 
spring) and spring on the fuel pump diaphragm rod. 
Insert the rod through the pump oil seal and hook 
the rod slot over the lower link with Tool 9350-A. 
See figure 9B-S. 

5. Install the rocker arm return spring in the rocker arm. 
Install the valve gaskets, then press the valves in 
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place using Tool 9350-C. Stake each valve at four 
points. 

6. Hold the rocker arm in the up position, and place 
the cover on the pump body, aligning the scribed 
marks. Be sure the diaphragm extends evenly all 
around the cover. Install the screws and tighten them 
evenly. 

7. Using the scribed lines as guides, install the pulsator 
and the pulsator cover. Install the filter screen, bowl 
gasket and sediment bowl. Install the fuel filter. 

INSTALLATION 

1. Apply sealer to both sides of a new gasket. Be sure 
all the old gasket material is removed from the 
gasket surfaces. 

2. Position the gasket on the pump flange and hold the 
pump in position against the mounting pad. Make 
sure the rocker arm is riding on the camshaft 
eccentric. 

3. Press the pump tight against the pad, install the 
retaining bolts, and alternately tighten them 12-15 
lbs. ft. 

4. Connect the fuel inlet and outlet lines. Operate the 
engine and check the fuel pump and connections for 
leaks. 

FUEL PUMP SEDIMENT BOWL 

A wire filter screen is used in the fuel pump sediment 
bowl. See figure 9B-10. 

Removal 

Loosen the bowl bail assembly and remove the sedi­
ment bowl, gasket, and filter screen. 

FILTER SCREEN--+-'i 

J+---BOWL 

Fig. 9B·10-Sediment Bowl Disassembly-(60C·6814) 
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Cleaning and Inspection 

Clean the sediment bowl and filter screen in cleaning 
solvent and dry them witq compressed air. Replace the 
sediment bowl gasket if it is not serviceable. 

Installation 

1. Place the gasket and filter screen on the sediment 
bowl. 

2. Position the sediment bowl on the fuel pump and 
tighten the bail nut. 

3. Start the engine. Check for leaks. 

TROUBLE SHOOTING GUIDE - FUEL PUMP 

Low Fuel Pump Pressure 
1. Restricted fuel filter. 
2. Diaphragm ruptured, stretched or leaking. 

3. Spring weak. 
4. Rocker arm worn. 
5. Excessive clearance between rocker arm, vacuum 

link, and fuel pump link. 
6. Fittings loose or cracked. 
7. Fuel line cracked or broken. 
8. Leak in diaphragm. 
9. Valve improperly seating. 

10. Dirt in the fuel tank and/or lines. 
11. Fuel tank vent restricted. 
12. Diaphragm ruptured. 

High Fuel Pump Pressure 
1. Diaphragm spring too strong or improper spring. 

Fuel Pump Leaks Fuel 
1. Main body retaining screws loose. 
2. Diaphragm defective. 
3. Fitting loose. 
4. Threads on fittings stripped. 
5. Body cracked or warped. 

Fuel Pump Leaks Oil 
1. Pull rod oil seal defective. 
2. Fuel pump mounting bolts loose. 
3. Mounting gasket defective 

Fuel Pump Noise 
1. Mounting bolts loose. 
2. Rocker arm worn. 
3. Rocker arm spring weak or broken. 

Loss of Booster Pump Vacuum 
1. Vacuum pump cover retaining screws loose. 
2. Valves not seating properly. 
3. Spring weak. 
4. Diaphragm defective. 
5. Worn linkage. 

175 



9-10 FUEL SYSTEM (Fuel Pumps) 

SPECIFICATIONS - FUEL PUMP SPECIAL TOOLS 

Minimum Intake Vacuum (Rg.) @ 500 6 TOOL NUMBER DESCRIPTION 

Engine rpm 

Eccentric Total Lift 0.290-0.310 
9350-F Overhaul Kit - Fuel Pump 

Minimum Booster Pump Vacuum (Rg.) CONSISTS OF 
@ 600 Engine rpm 10 9350 Assembly Tool 

Fuel Pump Static Pressure psi @ 500 
Engine rpm 3.5-5.5 

Min. Fuel Pump Volume (Flow) @ 1 pint in 
500 Engine rpm 30 seconds 

9350-A Positioning Tool 

9350-C Replacer - Valve and Seal 

9350-E Replacer - Booster Valves 



9C - MOiUY SI!lGLI-1A111l UIiUlnOI 

DISCIIPTION AND OPIIATION 

'Ibe .. rbu",Wr <""';'111 nl ","'f> "",in ~-.nbl;.e.· u.., 
main hndy .• nd u.., throHle body. s... fil"'" 9C'r l . 

The "",bu~to' ha.. Iou. 1 ... 1 'nd"' .... ')'lI\MnII tn pTO­

,id. ,'''' alN'f!Ct f""I-..." rnt. 'ure for all pt,o_ 01 enilne 
opornl ;on. TI", (,"" .)' ... m. om: thp irlle I,,~I 'Y"rm, tbe 
"",in fuel . yelern, In.. ,,=I<nllln~ 5y.l.m .• nd IM_' 
("",I '),Ilern.. I n addition. a ruel ,nJ.1 1J' .. ~rn ,....."'t"" 
u.., Iuc!I ... pply I<.> m.. .-atiuuo .)'.I~""'. and 8 choh pro­
vidool 0" .."id>ed rnixl"'" to aid in • .,.rti .... nd I'\UlIlina' 

",," 

, ... 1 Inl.1 5'., .... 

The luel 11'11.1 ')'lIlem oontbte 01 • I_I bowl, • Boat 
__ mbly, and a fud inlpt IIHdle <md..,..t ..... rnbl)'. 

Fu.-I. undo, 1'....-.. .. lrom the ,,,,,I pump, ~nloe" th .. 
luel bo-wl throufh tho luel inlet n.,.<I1~ 8nd .... 1 .... mbl)'. 
s.., 1i.(U'" 9(;.2.. "The ...-...1 01 fuel e"len... 11>8 '~I 

". 

buloll iI ",wul.IM by , ,,,, disianol th~ 1",,1 inlet JlI'«Ile 
I. """,0<1 off ;la _I and by 1",,1 pump ~_ M _ 
..... nl '" tho Iuo-I inlet ,.,.,..lc in ... Iolion to the _I • 
CUIII",I"" by the """ .nd 1_ .""""'y -,rum. ,. 
and 1.ILo with the 1",,1 1~",,1. All tNo /uel ",,,,,I ~. tI ... 
IInot ""' ...... 10101''';"1 II><: fuel inl~t needle. Who!n lhe 
lu,'1 in II>< furl bowl ...... c"..,. a p""'" level. the IIuooI 
"""'H In.. lu.J inlet n.o,e,ll .. 10. pooition who .... it ""tricll 
lhe flow of fu~l . • dmhling only ........ h I ..... ] to n'PiM>o 
thol bti", ..-I. Chlln .... in tIwo fuel le-wl ""use • cor ...... .""not!,.. ..... ""."' ..... , 01 u.., t\oo.l whid! rai ... <If lowe .. 
,..., lu~1 inlet ,..",,11 . '" "",;ntain lhe p<HCnl r"",1 ...... 1. 
Th;, luel ]""d mUjOt bo ",ainlained """"u~ thf. rn.,burotor 
i. ""JiIl'AIM to d.li,.r I"" p'ope' ",i.,u", only w ...... the 
1".1 I •• 1 u.., J"""." level. A "".;ns. 1"",,1<d in u... 1 ... 1 
in"" '-'Ie _I .nd brnch:1, ..... 10 in ouIH1;';"1 Il00.1 ........ 

A oprin, and pin. IlIiide u.., hollow fur] inlel nH<Ile, 
.... lIiIln. the fuel inlet n<nIle a,ainll mad <hocll. and 
yibnlliono, A eli", I<> !WIU'" ",,,<lien 01 the luel in!., 

~ 'UIL 
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Idl. ,,,. 1 5y.te m 

nu ri~l irlle <>perlltion . fuel p.uaes Ihrou~h ~ moln 
jol inlv i,h., ooUorn of 1M "",in .. ~1I. Se.. ftJlIF~ 9CJ. 
Hid> rn:tnifoLd vacuum actlnl lI""""h Lho idJr ""_R'" 
dm", 1",,1 lrom ttw. .... In ~11 th .... ,gh a.t>ort '-bontlll 
1*"1"'" into \hop idl~ .. .,n. 

' I'ho lurl is molen'd throu.h 0 cnlibraLed ... I,M:tiun, 
u ttw. "'" 01 tI1f' kit., ,,>;oil . on Ill! .. ."y in", the klJ~ 
~ilam",1. Air io ;nlrod.......J Ihf'O.>lLlh an idle air hi""" 
,I lila "'" 01 tht- idle dllllUld Tho nir bleed .100 aell! 
..... w,,1 10 p",vonl oiph<lnlnl al hi~h ~"or ",hen the 
oo,i"" is . Iopp<:<! . """ fu.l·ai, ,,,ixl,,,.., Ir.,·.I. dnw" Ihn 
Idl<o cn.n""l """ lwo idle '",n"~r holes in the th .... ul~ 
Wdr "nd i. d""'bar,..! Ihrou.h tJv. i<ll<- di""""" e !>ute 
below 1M cloord throttle pial<). A.o Lho throtlle piau. I. 
"",,'«1 pan tJv. two 1I1I1lIIf~1 "........ durin. "If idle. Hch 
I.>I~ h •• ,i"" 10 d ......... r ... 1 .... 1 u i ... ~ ,,, .... n;fold 
,"""",um. '""" t.......m- halos DCt III adc!i!;oo,.! "it bt-l. 
at idloc 

~""I dischaTfl" ,,\ idle ill "",,,'rolkd by ~n idll' &dIu", 
In. ".-lie ... hid> """u in the dlochar", hoI<>. 

A .. e le."I;ng 5y. tem 

UJ><>O ~=Ie",'ion. the .Ir Row lhrou.h the ""Tbu •• UIF 
.... pond. almoot irn ........ I." .. ly '0 the i....,....,-t IhrotlW. 
OPeninr. 1~ .... """""'",." brio! in..,,.,, ... l ~ lho """I. 
"'hld, ilo '-";,,,- than air. au! lIItin ..,....,.J ILDLI "",in,,"in 
1M deoimd t.lanoao 0/ fu~1 8nd .Ir. ' I~ a=",",lIn, IY. 
u.m """"'IH durin. thie inl<!n'al In ""P!'Iy f~ unlil 
the Q\hrr oy."""" CIlIl "rovide ~ Il«>P<'r mi.t ....... J;;.... 
Arute !JC·4. 

When lho IhrolLle i. ouddenly "".,,>!'d. tho dlA"h1'1l8m, 

""hi.:h i» con~ by link.o~~ 10 Lho throillp. foroeo fuel 
from tl><- """"Iell<,inl I'U"''' <"hItmbe, into lI", di."h"'~0 
""_Re. Th~ fuel, which i. under P_Ute. lo,<'CO Ih~ 

dlll<'lll"i~ b.Jl ch""k ~nd wd,hl up. Th~ /uel ~n re­
into the d;'lC""T8~ ,,,, .. I,, w ....... it ;. ''''''Y'''' i"to the air 
ot .... m of ,he .... nluri. The dilich>ul" ...,."Ie ill """~ 
10 ",~'..,nt aiphoninr M hi", en.tline ~ 

WMn \hop IhroltJ<. I. cloletd. Lho ~m "pI"" tort:.e. 
L1", diaphnr,pn to.:onl the t.clr 01 tho> chamber, d",win. 
luel into the chtt.mbcr Ihroo", tho inlet. A t.1L .:ho)c,k in 
the inlet _ to admit luel from u.., f",,1 bbwl and 
elutlo;o ... 1><n u... a"""~"'I;"r DUmP is op.""Jt,d to 1>""1<,0( 
a ",vcrs< flow of ru~1. 'I'M. ""tI~t Mil ch.clr fm'Iw,ntf air 
r""m ~nteri ng ""ho" 11>0 dl"ph"'~m d",,, .. fuel Inlu tho 
"hllmber. 

MDi .. 'u.r Sy,t.m 

A. ""1m., ~ 1"",,- 1M air _inI th"",,~h 
lbo carburo-tol- ""'", ... vacuum in lbo ....,nturi . ",.. 
.""",nr of '."cuum i. dcICrmlnod pru....rily hy the .i. 
no... lhruugh 1M ,..,nturi ",hL,-h in tum .. "'IIUIaLed by tho 
&I""1d 01 , he .nline. 1lv: dilT~.~""" in 1>1"' ........ bt>h''f!oen th<­
"~nturi and """ f",,1 buwl ""uoro fuel t<> au.. Ih,."",h 
Ih<- main /",,1 oyol",,,,. 

From tho mIlln je1. (he fuel po.""'" ;nw Lho bnlli>m 
01 the main well ~lId JIu .... up ...., main well. !'I<)e f'lu", 
9C-tI. Air pa-. Ihtoo«h lhe hl&lh ~ .ir hiNd inlo 
Lho.ir blrrd "",n .nrl ~nl~ the .... in...,n II,,,,,,,,, u...,., 
sho<, horUonl.ol .iT 1 __ Ift. n.. mi~tL>.., 01 ruel .nd 

.ir ;" li«h"" IhIm raw fuel ond ~ la'l<". to al\)l 
man", in '~I ... ri V~Mmm. n.. ""'I nnd .i. IIUlnu .... 
,110 ""pori=> mn", _dlly than "' ... fuel. ~ ",.,1 ""'" 
(in""" up the IMin " ",II nnd l1000., into the main diocNr.., 
noule. He .... lho. m",1u", i. vapnriud and millMl with 
lhe air stream ptlO.inl Ihl'OYlh Ih" C!Lrburelor. 

'" 
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Power fuel System 

Duri", ~rioo.. of incrmOctl fUIld load. or high .peed 
ope",lion, the ratio of ,h.o fu~1 to air must in""""", for 
added power. The addwl luel ~uirod during this pe,iod 
i . ""pplied by the power fuel .yowm. s.", 6iU~ 9(;-6. 

The J.'O""" fu~l .y. l<!m i. oon\ro1l.<l by manifold 
vacuum. which Jl,-es an a"""r~\e indicolion of the power 
demAnd. pla~ on the ""llm.:,. Manifold ,"CUUm i. 
hi~h""t at idle .1"""1 .00 d"""",,_ at; the load on the 
rnline i . iocl"Cll."''"<I, 

Manifolrl ".<:1"'", i. (.r~ru;rnit~ from on opening in 
Ihe Ihrollle body b.lnw the throltl~ plate, throu~h " 
~iein the throlllc body ond "'''in 00dy to the vac"wn 
chamh.o. alxwe the dial,hragm. At idle 3Ild normol <peed. 

U'C 'llU"jfuld v~""um "' K'tIIlt "nou~h to hold the dia­
phragm up a\lainst tho Ie""ion of the diajJruaHm .prinl. 
nu. ra;"', Ihe diaphragm .wm el"" of the powor valvo_ 
The pow~r valve is held d"""" by Ihe kn. ion of its spring, 

WMn high l'Ow~, rl~"", ~ ircatcr 1000d on the en~i"", 
maniluld vac"Uwn i. rrdu~_ When (he V"£uwn drojJ. 
br-low 6·7 inch", of mcrw.y. the diavhralm em no 
long~r ove.".,.".. the tension of tho diaphragm spring and 
the diajJlrnt\lm .tem i. lolU""d down on tho! power val v • . 
Tlu. <!ep ....... the pin in the """ler "I U", puw. r valve. 
o~ninR 'h<> valV<!_ FuRl from the fuel bowl flow. into the 
p::1W£r valve. From \be valve, \be f""l va'""'" th!"O\lgh a 
reslriction and then into" horizontal po_Ie .... hich l""ds 
to th~ main w.ll. He,.." u,., fu.l "' ~rlrl.a to the fu~1 from 
tho main fuel sy.tem, 

ADJUSTMENTS _ ON THE CAR 

.dle Speed 

A.1op 0<,..". control. the enlin< idle "POOd. s." firw-e 
9(;·7. Operate \be .. ",i"" until the enlline temperatu .... 

'" 

'UU_A'. 

VACUU", ... 
has .... bili,.ed, Thrn the idle &J)<"ed stop screw in to 
inc"","" th~ enK;ne.J)<"ed and (}lJ\ to deeroose the ~ngine 
idlo , peed 

On ""'" with a oonv~ntio""l d,iv~ tra""mis";on, pia"" 
,he transmission sel""to, Je"~r in neutral position_ Thm 
tm, c"lline idle .peed adju><ling !ICT4'''' in a rli r"",ion to 
obmin the idle speed of 51»-525 'pm. Open the throttl~ 
by hand and allow it to cl""" normally_ R<clocck the 
eniin~ idle s~. 

On "" .. "'i,h .n automatic trallSmisflion, set the Cnli"" 
idle .~ in driv~ ranKe. Set the hand brak<l and pl.'l"" 
the .. I<-<"tor lev .. in the drivr. ,anio position. Cbock the 

'OLE SP EE D 

~ 

,j,. 9C·T_ ldl o Adiu"monh-I60C-61201 
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_"'" idll! ~. Adjust the cnJinoo idle spetod I<> the 
<iti ........ 1'11. ~tion of 47&.500 rpm. 

final et\Ili"", idle ,pefl! may tx, ,,,ricd I<> ..,It the oondl. 
tiona under .. hid> thoo CIOr i. tn be o"."nt.ed. 

Idl. f ... 1 M id ..... 

The Idl<) I\WI midu,," ill controlled by the idle luel 
mblu~ ~dj ... linJ ~k. S<>o fi",,,, 9C·7. T urn the """' .. 
In 1(1 Ielln the mixtu ... , .nd oul lo enfich the miXIU"" 
Mab the inilial mixlure adjwtm.nl by lumlnR I ..... ~I~ 
in until It H,hlly loucbos the """I. 1'Iwn boock 0" I"" 
IIcr()W 1-1'110 lur"'. 
CAUTION : D<> ""llu'~ fM /'Iud'" <l6<Ji/ut ;/1 ..... , Ii,M 
.11011,11 10 ,roo< ... Ihe poinl, 1/ 1M n=d/t> .. dnmapd. j/ 
"' ... , H I'tplMrd ""'ou a propc ", ... 1",. udi,",,"ul 
.... nk"I~. 

With W .... ((i ... al normal oprratin.l "'m",,,I,,,,,, 
0100,.", 1 ... 1'1 Ilw miltl...., adjusting ~'e in unlil the 
enllne bq'UIII<> n.m I'tlUlh room Ilw lean miltillre. !U.",lf ACUlI.AnON 'UM' 1t10 .. 

1 ..... lhe need'" out until thoo ""gine """,_hly. II .... , l;;:-;"",~'~'~'~'jlt PUT tOo IN HOt! A 
be n.ft ..... ' ' 0 ...... lhe .... i_ idl •• peed olt .. tM ..... ' 
• .n Idl. fuel ",iuu", i. obtain«., ,,.. 

Antl.t .. 11 O ... .. po, 

Adju.1 the enli"" idl~ .~, Hold the Ihroltle in tho 
clOM><! position, .nd ckpre ... the ~nt;",talJ duIl""t plunR"' 
wilh • ocrewdrlv.r blaM, th<-n tum the ad)ullln, 1K:,.w 
In the dIoehj!OJl <.>I><",lin, lever in " dirnctlon to provide 
lhe erecifi«i clcn",,,,,,, of .130-.100 m.:t-. 

A< .. I ..... ' lnl 'ump 5"'''''_ 

~ q\l.!lntity o f I"el discb.v(ed by the .-Ieral;". 
pwnp ia ..,..,Irolled by chanlrinK LOO po/Oill()n of d ... rump 
link in the 'hrotLl. l~.r hole .. ",. in"", 001" ( bol~ 

c~t I<> u... throttle _II) 10 f".. ov __ ~ or hot .. oalh<>. 
<.>peralion, and tIw <>uU>. hQ\~ I~ lOT rold .....",tbcr 
OI"'""lion. s.,., lieu .... 9C·9. 

'1M' wye' 
Tn ct-k til<' lue] Je,~I . ft'fflOve the power valve dia· 

ph .. "" rovu and ..... J"" __ mIIly. "1,0",, the 1 ... 1 raul", 
'f"'" 95.50·AE-I.. in Ilw openl", ,00 crank 1M "",; .... 
~ 1u~1 ohouId touch thoo l ip 0/ ttx, "IoW' pup pi .. and 
ohould ..... toud! the tip uf Ilw! ·'hi~h" pu~ pin. s.., 
lieu..., OC· to. 

1/ the I ... J J".,.,.t Ie 100 hi,,, or 100 low, remove the 
fuel ~I and drain the ""'I in a ..,i\.Ohl ..... IIaine-r. lnstaIl 
th& dummy bowl. 'fool 95&1·AE.1, ",in. thoo ""'I ~I 
p.>UI ..nd Lhne 01 ItJo, retlll .. I .. , "'-'rew\I. s.... licu'" 9G-I l . 
P"";fiGn •• uilabl .... nlal ... , ~ndn fM u'~"""'or to 
p .. .,enl I~el from .pl •• hi,.. on the ."~ine and m.Dir<>l~ •. 
To adjust tbe lu,,1 l~el, hl'oo the fIoo.l ann tab wilh 
'1'001 95,'i().AE·2 Sinn the enll"" .nd redwck the ,,,,,\ 
I"",~L 

,,. 
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10WU 
f UH I 'V'. 

PlACf 510tHO END OF ~ ENo ' NG TOOL OV," IA . ON 
flOAT AOM 11010 flOA T AND ~ 'ND TA, TO 

CH ANG' FUll I'V U , 

fi~, 9C·ll _fuol 10.01 Ad;u,' mo.'-!60C.6I H ) 

fhrottle Linkag e Adju<lmen t . 

MANUAL SHIfT TlANl./oIl5510N 

Adjust tk ""line idle ."""" to specificati ons. &\ the 
a"""lerator perl.ol height to 1·5/16 ;11<''- and adjWltthe 
carburetor wru ...... '(ill~ link, a . r>e"""",ry , s.,., 6~ure !)C·12, 

COMiT ORIV~ 

The throttle linURe ~djustment. for thi. tranllffii",ion 
a"" ",,,,,..00 in Section 7A 

MAJOR REPAIRS 

Carbur e tor Removal 

ne"",,,,, t .... air d", ,,,, •. Dioconnect the a=le",tor rod, 
cho.ke control ruble , fuellille, Qn d the distributor vQcuum 
li"". Rc"",,'c the ""rbufetor hold·down nut. , then """""'e 
the carburolor and " .. ket from the manifold, 

, ' , --.... - ' --_ c .... ~u.no. 
(ONN!C ItN(; lI N ~ 

THROTTl, 
'ElU~N S"~ ' N(; 

AC C HEO ... IO i 

f ie. 9C·12-M".u"t·Sh ih Th •• " lo ! i. kovo_(60C-6IU) 

, .. 

Carburetor Di.a .. embly 

U .. H .. "",a~ =nlainer lor the component parts 01 
the ",,-riou. ao.scmbli.,. to lacilitate dcnnin", insl>"<'lion, 
and a"""mbly 

MAt N IODY 

1. Remove II", rotter pin (rom 11", a"""lerato, pumv 
link ~t the throttle I",'or, 

2. Remove tho> two throttle body """"w. and locn.'"h· 
" ... , Sel,..r~te 11.., throttle body and main body. and 
.... """'e th<o !l"J<k~t 

3. Remo,.., the Kc""lenttin~ p umv di.char~e nozzle and 
_keto 

4, Hem'»e th~ foor fll,,1 bowl reta;ne, """''''S, lock· 
", .. her .. and clamps, H""",¥~ the retaine r and 'Hokel 
and the rod bowl and ~a.ket 

~. Remove the Iud in lel fittinK ,,;th a box w""nch, . nd 
,emo~e (he gasket . 

G. n emov •. tt.> fuel Inlet ,..t "","",,' and ga.ket I"""ted 
in u.., fuel inle t ojJ<ning . 

7 , Hem.:"e th<o luel inlet n""dle """t and brnclrct "_m· 
bly, and the !l",ket from i",;rle tI", main body, 

!\. Remove the O""t hill!(\, pill. rel .... ,i,,~ Ihe n",,\. Slid< 
the Iud inlet needle asoembly retai"", 00 the IIoo.t 
le,·er lab, 

9. &move the th,,,,, power valve diaphra gm s,,,,,"'. and 
lockwnshers, then Jilt the power valve dia[,hral:m 
and ,tern "_mhly out of t .... "",in body. Separaw 
the cover frum Ihe diaphrngm and ,tem "_mbly. 
Remove the "",keL, 

II), Hen")"~ th~ anti.tall dashpot il IKl ""ui!,,,..! 
11. nemov~ 11", five moin well """,W' and lockwa'he~ 

tkn ",move the ",.in well. 
12. Hemo· .. e the accelerating vurnv ",tum 'v"nl from 

the metal dis< on the oecdcrntinK pump pi,ton, then 

remove the """'"'' ~a.ket. 
13 Pull th~ accelerating pnmp diaphrngm out of tile 

main body. 
H . Remove tho """"Iemting pu mp OP<'"tin~ le,'er ..... 

tai""r. then .lide the le"er 01T II", stud. 
15. If it i. noo" .,,,,,,y to remoVe tho ehoke plate or shaft, 

d,i,'e the fuel d i.tribution pin out 01 the .bah, s... 
fiiU'" !)C· 13. &,,..,'"" tI", two choke plo'" screws, and 
slide the chok< pl~te Ollt of the .Iot in th~ choke 
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shaft. If the tips of the screws are flared excessively, 
file off the flared portion to avoid damaging the 
threads in the choke shaft. Be careful not to damage 
the choke shaft or venturi while filing the screws. 
Remove the shaft and bracket. 

16. Remove the main jet. 
17. Remove the accelerating pump inlet ball retainer 

and the discharge ball retainer from the main well. 
Invert the main well, allowing the inlet ball and dis­
charge weight and ball to fall out into the hand. 

18. Press the accelerating pump rod sleeve toward the 
diaphragm until the sleeve retainer ball drops out. 
Remove the sleeve and spring. 

THROTTLE BODY 

1. Remove the antistall dashpot operating lever if so 
equipped. 

2. Remove the idle adjusting needle and spring. 

3. Remove the cotter pin from the accelerating pump 
link, and remove the link. 

4. Remove the spark control valve and gasket. At times 
it may be necessary to remove the throttle plate and 
shaft to accomplish a thorough cleaning job. If this 
is done. lightly scribe the plate along the throttle shaft 
before removal so it can be installed in exactly the 
same position. Throttle plates and shafts cannot be 
interchanged between carburetors, nor are they serv­
iced as separate parts. 

Cleaning and Inspection 

The cleaning and inspection of only those parts not 
included in the carburetor overhaul repair kit are covered 
here. All gaskets and parts included in the repair kit 
should be installed when the carburetor is assembled and 
the old gaskets and parts should be discarded. 

Wash all the carburetor parts (except the antistall 
dashpot, the spark control valve, the power valve dia­
phragm, and the accelerating pump diaphragm) in clean 
commercial carburetor cleaning solvent. If a commercial 
solvent 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 
drill or wire may enlarge the opening or passage. thus 
changing the calibration of the carburetor .. 

Check the choke shaft for wear and excessive looseness 
or binding in the air horn. Inspect the choke plate for 
nicked edges. Check the action of the poppet valve in the 
choke plate and free it if necessary. 

If the throttle shaft is excessively loose or binds in 
the throttle body, or if the plates are burred preventing 
proper closure, replace the throttle body. 

Inspect the main body. fuel bowl, main well, and 
throttle body for cracks. 

Check the float for leaks by holding it under water that 
has been heated to just below the boiling point. Bubbles 
will appear if there is a leak. If ·the float leaks, replace 
it. Replace the float if the arm needle contact surface is 
grooved. If the float is serviceable, polish the needle con­
tact surface of the arm. Replace the float shaft if it is worn. 

Replace all screws that have stripped threads. Replace 
all distorted or broken springs. 

Inspect the main and accelerating pump discharge 
nozzles. If the openings are blocked, open them with 
compressed air. 

Inspect the antistall dashpot rubber boot for proper 
installation in the groove of the stem bushing. Check the 
stem for smooth operation. Do not lubricate the stem. 
Replace the antistall dashpot if it is defective. 

Inspect all gasket surfaces. Repair or replace any parts 
that have a damaged gasket surface. 

Assembly of Carburetor 

A disassembled view of the carburetor is shown In 

figure 9C-14. 

THROTTLE BODY 

1. If the throttle plate was removed, slide the throttle 
shaft into the throttle body. Referring to the line 
scribed on the throttle plate, install the plate in its 
original position with the screws snug, but not tight. 
Hold the throttle body up to the light. Little or no 
light should show between the throttle plate and the 
throttle borp. Tap the plate lightly with a scrpwdriver 
handle to seat it, then tighten the screws. 

2. Install the accelerating pump link in the throttle 
lever. Secure it with a cotter pin. Install thp link in 
the hole closest to the throttle shaft for warm weather 
and the hole farthest from the throttle shaft for cold 
weathN. 

3. Install the idle adjusting needle and spring. Turn 
the needle in gently with the fingers until it seats, 
then back it off 1-1 % turns for a preliminary idle 
adjustment. To avoid grooving .he tip of the needle. 
do not force the needle against the seat. 

4. Install the spark control valve and gasket. 
5. Install the antistall dashpot operating lever on car­

buretors so equipped. 

MAIN BODY 

1. Position the choke bracket assembly on the protrud­
ing boss on the main body, but do not install the 
screw and washer. 

2. Slide the choke shaft and lever assembly into the 
main body. Turn the choke lever so the swivel is 
directly beneath the choke shaft. 

3. Insert the choke plate in the shaft with the poppet 
valve spring up. Be careful not to damage the main 
discharge nozzle with the edge of the plate. 
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COVER " 0' ~ 
'- 1} POWER VALVE 

ANTI-STALL DASHPOT- y~~ DIAPHRAGM 
FORDOMATIC TRANSMISSION J", AND ROD 

ONL Y 0- =..; GASKET 

. ~ 
BODY I I _ WELL BODY 

~/CHOKE PLATE 

CLAMP 

)j MAIN 7 / MAIN 

~ -. \I f ,.r ASSEMBL Y 
Q., ~ ~: SP ING _____ ~ 

. " 
I 
I 
I 

~."':: ....... -~~~ .. ~ 
CHOKE\\;.' () 

SHAFT ~r \O~ ,/ 
CHOKE '\t: ,/~ . 

BRACKET 1/~~C ~ 
~. /\', ~"'" GASKET 

~ ,-~- \ ", -

PUMP \ 

LINK ~V' 

THROTTLE ..--Yilt 
SHAFT \ i 

IDLE SPEED~ 
SCREW 

FUEL INLET NEEDLE 
SEAT AND BRACKET 

PUMP DISCHARGE 
BALL AND WEIGHT 

ACCELERATING PUMP DIAPHRAGM 
AND OPERATING ROD 

SCREW 

VALVE 

Fig. 9C-14-Holley Single-Barrel Carburetor- Disassembled-(60C-6826) 

4. Turn the choke lever counterclockwise, centering the 
plate in the venturi opening, and install the two 
choke plate screws. Tighten the screws just enough 
to hold the plate. 

5. Align the distribution pin hole in the choke shaft 
with the corresponding hole in the choke plate. Drive 
the distribution pin into position in the choke shaft. 
Brace the shaft on a length of brass tubing for this 
operation to prevent bending. Install the distribution 
pin so that the clearance between the throat of the 
venturi and the ends of the pin is equal on both sides 
when the plate is in the full open position. 

6. Check the choke plate for binding by moving it from 
the closed position to the open position. If it moves 
freely, tighten the two choke plate screws while hold­
ing the choke plate in the full closed position. Stake 
the screws. 

7. Install the choke bracket screw and lockwasher. 
8 Place the accelerator pump nylon lever on the lever 

stud of the main body and install the retainer. 
9. Place the spring on the accelerating pump diaphragm 

rod, and press the rod sleeve onto the rod to compress 
the spring. Drop the rod sleeve retainer ball into the 
hole in the sleeve. 

10. Position the accelerating pump assembly in the main 
body. Place the main well spacer gasket over the 
accelerating pump assembly. 

11. Insert the accelerating pump inlet and discharge balls 
in the main well. The inlet ball is slightly larger 
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than the discharge ball. Be sure they are installed in 
their proper chamber. Seat the balls with one gentle 
tap of a light hammer and a soft brass drift. Be sure 
the balls move freely in their chambers. 

12. Install the inlet retainer and the discharge weight 
and retainer. 

13. Install the main jet in the main well body. 

14. Seat the large end of the accelerating pump return 
spring in the metal disc on the diaphragm. 

15. Position the main well body screws and lockwashers 
in the body. The two long screws are placed in the 
center top and center bottom holes; . the short screws 
are used in the three remaining holes. 

16. Insert the power valve end of the main well body 
into the main body, then press the main well body 
into position against the spacer gasket as follows: 
a. Apply pressure with index finger against the 

protruding end of the accelerating pump rod 
sleeve to fully compress the accelerating pump 
return spring. 

b. As the spring is being compressed, thumb press 
the main well body into position. This will pre­
vent the return spring pressure from disturbing 
the alignment of the holes in the diaphragm, 
spacer gasket, and main body. 

c. Before releasing the accelerating pump rod sleeve, 
tighten the five main well body screws. 

17. Position the power valve gasket, power valve dia-
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ph"'gm il<=,n ._mhly. Md 1M PO'I"lr vah'~ U>,~, 

i~ u... """in body. 
IS, Install tI>e _'~r .... lve ""V~r ..,"',,', and l"d . .....", 
19. ('lip ,he 1 ... 1 inlet .-lIe un 1M IIMI!ev..,1:lb.. Guid< 

Lhe 1",,1 inlM nHdle into !he _I. and poooilion the 
_I ~". btt" ....,.. the two IIo!oI hin", bracket artllll. 
u.. not 'lI~'npl 1<> iol~""h.n,c fuel Inl<!. "....u ... or 
..... ; they _TO .... t< ... d u..,n,blln. 

~'tI . In.tall II>(, !\oa, hin .~ pin , 
21. Iruun u.. fu~1 ink. nccdl~ ""01 """W l",ke' on 

!he '''" .. , .... and i ..... rt ,ho-......". IhrouJIh ,he fuel inlet 
fillinr -. P,,"('f' the _, .,..~ on ~ Ih=1dod 
.,.,.j of the ;nlt' .... 1 """"" .. hLcll lIfU,n,uIrs in'" ."" 
fuel 00..1. 

n Sel lhe ,,,,,I ;nllll ne",ll. _1 .M bra,ke1, Il00.1, 
and 1",,1 n"'f'dl@ .... embly into poe"'on, and in"",n 
11><- fuel 1."01 IAU I P un<l<or lhe tIoa. hinl\" hrack.1 
'" p",w'll the a_mbly from liltinl ",],pn .he _I 
•• ,,"'" ;" liahttmE<!. 'N ~h"'n the ..,.O)W """".ly. ,hen 
"""""'" the 11811",. 

23. I", .. n lhe '""I ;nlM fittin, and pWl. 
U. In'-.,' lhe ""'in hndy _ly,:Lnd """"" II", ..,lIinw 

of the Ibo ... ..;11' t1~ I~ule l M r.· '~l J I"""ided in 
oM """,ir kit. s... fi;= 9(:· I .~. II ".<; . ..... ry. ]x,nd 
lhe lab Oil Ih. ftoa' urn to b'inC 1hI> fIoa ... 1tin ~ 
" 'i lhin l im;\.O, Thlo ohoul ~ prvvide t ..... pmper fue l 
Ie .. l. 

25. ]"" .. n A new f .... l bo .. 1 pokel Into t/", """',.. in 1M 
moln body. 

26. Install I"" ",,,,I,,,,, p;o!u,t ""'" tt.. 1)0>.001. I'\ace tho! 
~tain<. on W bowl, and ~ the bo'oIl mlO pooilion. 

27. Install the 1Q\lf dampo, """"""'- "nd Iock_ro. 
Tigh_ Ihe I"", tenter """""" IMn "'" two end 
""~ .hel1\lll\!ly , 10 evenly a>m~ the lIa.1r.., 

( ~pproximatcjy S·IO pound.-irl<ll 'U"lU<! !. Do not 
Q""rti~hl<>n .~ ~ .. the bowl m"y craok 

28. 1". ... II.he """"'1e.~linl pump di"""',,. nouJ. :Lnd 
pWI. Ali", the """""""'ling ""mp ~iocharl. noulp 
"" tha.1 the .lTMm of ,,,,,I will be din>ctod th_", 
thr openin; In tho. d>ou plate _ I .... plo, .. i~ , ...... 

29. lJUlhr.l1 the o"tl" .. ll dor;hpot, on earburclonr 00 
<,<!u ipped . 

30, I'la~ a ""w throW. b<>ciy to "'8;n 1.>001 l""ket on 
Ih. throttle body , on<! ~hPclr .he 811,n",.nl 01 all 
hole. in IhI' polcet wl,h 1he U>frapondiltJl hoI ... 
in the Ihronl. body. 

31. I"""" ~ uppt'. """ nl , .... ACOP,"*lin, pUmp linlr 
thmurh thr hole al t .... ~nd uf 1M VWTlP """",ting 
ny"'" ~. 

32. l~rl the two th",W~ hody """""" And lockwa>he .. 
throu(h the 'hmttl~ body ond i"ik.1 10 main tain 
,aokN alilllmMIl. then .. I lho- maIn body on the 
l!omlt!. loudy. I ",,~.t the CI"bwelor. aM 'igh_ lhe 
n.... throttle body..,..,.. .. """"'y. 

I .. ,tollation of (" ....... 10. 
!. If the =bw-eto. to intake m:rnifold •• obl i. nol 

Jlf'rviC<' .. hl., i"",,,11 " """'" OnP 
2. Pt..."" u,., ",rburelu. on 1he ""'nifol~. and 0f'CUN' ;1 

wilh the Iockw~""" .. and nub. Tilhl\!n lhe nuta 
""""Iy_ 

3. C<Jnno,ct the ct...ke and throll\e Iinu,e 10 the 12]'. 

bwrlor, and .>dju .. the link:tl" ;1 ...,..,..,ry. 
4 C,<>nn<rl thr ,....,. Ii ... and ,he dillttibulO1' "8""Um 

line. 
~, I ""tall I"" ~ir ~"'a ..... , 
6, Adjust the idle fuel mi~ture. '''lIi"" idl. 01""<1, and 

1m, =,n.l>oll diioh].I'J1 ( aulr>mllti~ I'anlmiaion)_ 
7 ChI>ck lhe ""'. level, and odj ... 1 it II ..,.,.,....y. 

".ouall SHOOTING GUIDI _ (AlaUUTOl 

...... cI 51".I;ng 
1. Inco"""" chnk~ 1inu~p _dju.lmPnt 
2. Inoo,.,..,.,1 idl~ adju6Im"nlil. 
3. /linding linl<are 0 ' (hoke pIal<!. 
4. Air kW<a into vMCUum ~"" . 
.!>. Improper 1",,1 .. ""I. 
5. wlrinl tn.1 bowl. 

$Iolll"g When A«.I . .. "or i, R. I. o .. eI krdel . .. ly 
I. I mproperly .dj ... "'<1 dashpol. 
2. Delective r1I>ohpot. 
3. I""",.,....,. idl~ Ad)".!"",nl Qt idl~ rpm. 

Itoulh Ielle ond Stolllng 
1. ImlJlUp<' idle ..JjWltm<ntl or idif! ",.... 
2. ~ lip on idle mi~ro..,.."...... 

3. CIoutrl ~i.l>"""," o. VI"'_~ 
4 u",kin, cortru"'lOr polela. 
.... Improl""r f ... lleveL 
6 , Lx.. PO""" ¥al"" dilrphmgtn. 

'" 
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Poor Low-Speed Operation 
l. Idle adjusting screw improperly adjusted. 
2. Clogged idle transfer holes. 
3. Restricted idle air bleeds and passages. 

Faulty Acceleration 
l. Improper pump stroke. 
2. Inoperative pump discharge. 
3. Worn or damaged pump diaphragm. 
4. Worn or sticking pump linkage. 

Surging (Cruising Speeds to Top Speeds) 
l. 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 
l. 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, unlpss 
otherwise noted. 
Type Single Downdraft 
Venturi Size 11/S 
Float Setting - Dry (Preliminary dry setting, 

recheck fuel level after installation 
on vehicle) .160-.191 from roof of float 

Fuel Level Setting 

Allowable Tolerance 
Dashpot Clearance 

chamber to lowest point of 
float, carburptor inverted 
23/32 below power valve 

mounting surface 
±1/32 

.130-.150 
1-11/2 turns Idle Mixture Screw Initial Setting-Open 

Engine Idle R.P.M. 
Automatic Transmission 
Standard Transmission 
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475-500 (in drive range) 
500-525 (in neutral) 

Main Metering Jet Identification 
Numbers 

0-5000 ft. alt. 
5000-10,000 ft. alt. 
10,000-15,000 ft. alt. 

Main Metering Jet Identification 
Numbers 

0-5000 ft. alt. 
5000-10,000 ft. alt. 
10,000-15,000 ft. alt. 

Power Valve Diaphragm Operating 
Vacuum Limits (Hg") 

Spark Control Valve Number 

Std. Transmission 
52 
52 
51 

Auto. Transmission 
51 
51 
50 

TORQUE VALUES 

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

Accelerator Pump Check Valve Plug 
Accelerator Pump Discharge Nozzle Screw 
Choke Cable Bracket Screw 
Choke Cable Clamp Screw 
Choke Plate Attaching Screws 
Dashpot Assembly 
Dashpot Operating Lever Screw 
Power Valve Diaphragm Cover Screw 
Flangp Nuts 
Fupl Bowl to Main Body Screw 
Fuel Inlet Fitting 
Fupl Inlpt Valve Seat 
Main Jets 
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 

10-15 
20-25 
20-25 
15-20 

7-10 
30-40 
15-20 
13-17 

12-15 Lbs. Ft. 
10-15 

75-100 
50-75 
25-30 

7-10 
90-100 

20-25 
20-25 

7-10 

MC-1.57 Float Level Gauge (Included in 
Repair Kit) 

9550-AE-1 Chamber Cover (Included in 
Kit 9550-AE) 

9550-AE-2 Bending Tool (Included in 
Kit 9550-AE) 

9550-AE-4 Fuel Level Gauge 



SECTION 10 - ELECTRICAL 

101-GIN'RATlIIG SYSTEM, SUITEI AND IGMIlIOil SYSTEM 

IO.-LAM'S, IMSTIUMlITS AND ((NIT.OLS 

lOA_GINI.AnNG STSttM. S'.RTER A_ IGNmON STIn. 

GINERATING SUTI", 

T1>c «'TIenIlin. 1IY,lem oonsltll of th_ p.incipool unit.: 
~ ,onenotor ,,'hid! ... ,,, ....... mocha";"",] en<:rJY '" 1M 
d""trical ~""'lO' "ord I"" ir;nitinn. li.hta. . nd ,.,."""" 
....,.,.......id: 11", "",,10.1<>< .. -hidl <,,"will tlw 1r~""""l<>r 
OU.[I<I' a«ordinJ 1(1 nHdt: .. nd the battery which 0.0<8 

.,lI!ctri",,] IJO"'.' ,.". .",nin. , .... "".i .... And fnr .......... in • 

.. k>ctri<:al uni .. "'~ the rerw .. tor i, ""'- (klj""rin, 
ouIIi~"nt """put 

A ""iti", di.alnnl ot the "" ..... Iin' cl"",j, ;. Ihown 
In liru'" IOA· I . Colao- eodco .~ 51\OW1l \(I . 1<1 in ,racinl 
lhe cimlil. 

IG NIIIO N SWITCH ( M",RO f IN DIC A 'OR LA MP 

tAT1ERY TO ~ 
G~OUND C ... al~_ \]] - rlt''---

/ SAJI U Y I .G 

l~'..::'\-;r-:-+ , 
.... nEAT lU MINAl ttjl-!",. 
Of $1"RTfR RH ,", Y {i 

GINIRA' OI 

GEHI R.O.TOR 
RE GULA lOR 

,,--:;,c. 
GEN ER A TO R 

The "' ...... to, ;. .. lIIIu,,1 wound type with 1m output 
",li", 01 15 .m"" .... Tho ""IllS" . rIII ""mon, • .., 
"",,1D.t<.'d n\(!rnally by •• erw .. t<>r ..... "10 .. ,,... V...­
on the "rive pull.y Pl'U"ide .... ntHalion ond coolin, fOT 
the ..,."""Wr. 

__ """"lure Ih;>fl toUIt<>I on lwo bon lyP<l !>"arinp 
.. hidl ~ ... ho'ld hy 1M ~ne"'lo' end pl.:>lea. Ik<>rinp 
• re _ Iubri<:eled IYI>< and do nol requi.., lubr ..... i<m 
durin, lhe _I lile of the ."""""tot. 
Dj .. n ..... .. nd T. OI;n, 

1lo.Iore leetin, the ,_nnor ";,..,..1, or rep\acin, the 
,.,~ ... tor. mab ... ~u.u..1 inlpectim u folJ<:nr<. 10 d~u..· 
mine ~ble "" ..... 01 low ,.,,,,,,,,tor ...... 1""1 .... flUlu .... as 
ot><:-n in tlfU~ lOA·\!. 

GlNU .... TOR OU"U' TI lt 

T1>. ,.,,,,, ... 10, OUlpu, may be I.o!,1.t!d .. folk>wo: See 
Ii",", 10 .... -3 I .... U..I I .... d OOnr....::t iont. 
VOLT· AMPE RE TESTER AN O VOLT· AM PE RE 
Morml. VAT -6 TJ;;,"TE R CONN ECTIONS 
1 .... V"lt·Am~te T~'l~r: Turn ront.ol knob '" ··Di · 

roct"· »OIlhlo.1. 

b. Volt· .... m""'" Model VAT~ Tetter : Turn oon· 
tf"Ollrnob to ··No. 1"" ~ilion. 

2. Tum voltm"ler ""I .......... to 16 VO LTR po,Ulon. 
3. IJUconnect B .... T. wi", from I"""",to< ""ublot "' •. 

m;",,1 am mnnt'CI ""pll .... ammeter ~I k-od to 
,.,,,.,,,,10< r"llulo.to.r B .... T. wl~ 

4. Connect the poooiti> .• ~r ~ k-..t to fdWnIWr 
...."lolOr R AT . ...... i""l. 

a. CWU>O!<.1 th.. ~ilive v<>I_r Ip .. 1 te.d 10 the AR M. 
"'rminal 01 cenerator """l.tor .nd neptlvoe volt- I me, ... \eI' IHd '0'" r<>o<I ,round. 

6. ... VoIt.Am ... ", T .. lrr: eo..r-t • ohort ;umper 
wi,., from the AR M. lennl""l 0 ' the .-.. tot 
to the FIELD Irrmlnal of ,_"'tot . 

b. Volt-~ Mo&l VAT..fI TN"": C ...... """' ...... 
field ;umP"'" te.d 'rom -.. 10 ARM. I.o!rminal 
of the _ ... tor and ott.... fteld jumper bd to 

FIEID _I of 11" ...... 10<. " II IICh .. and el~· 

I. i.al "'f .. ip ... ~n' ma.' 1M . ........ _fl. 

TE<C 

I. S larl ""'"'" and ,.-.d .... lIy in<n. .. ..-d to 1500 -e AtmON: Do nol ua."J '1J<!<;i/i.,.j '''11''''' .~M. 
P"..a.~ d<lma,., 10 ifnili<m '>,II~m ... n 'tlull he· 
CdI<U of h;,h 0",,11"6" i/ 'r-i~d en,,.,, •• pnd it 
uu.d.d. 

2. Read the "",I ammeter for maximum .eneralor out· 
put. Read volt"""". for mllXimum OUlput. 

'" 



'0-2 IUCTRICAL (Ge nerating System, Start. r and Ignition Sys tem) 

1'£ ST CO:>OC LUSIONS 

l. If tho _ d inJ il I<!M than 30 ""'V""'" or ~,.,...tic . 
ch""k lor ,]iwinr d,i,'~ bell. worn or "ick j n ~ 

hmw.. low bruob oprilli ~""jvn. bMk"" ~eld O)f 

"m ... '"", .. i .... And dirty rommutAto<. 
2. If the .rome"'" """ ...... """'" any , ... din.l but the 

"Otuneu-r indico.ICI • _diD.. abo-'~ 16 ""Ito. lhe 
CUlOUL ..,boy ;. n<>t cloeinr 0< the wi", te.dint from 
the armatun'! 10 I'@fulo.lor ;" """". 

3. 1/ ,!v, ammeter and voltmeter bulb .how a 10 ... 0< 

no readlni, I"'lariZll the generator ( 1CfI "Polarizinl 
~""ra\or" ) and ,~pooal h",t. II thp Ammtter and 
vnltmoter both tUIl ~ .. " low o. "" ",arlin., tho 
","'''''10' q ""1 ... 1i~. 

4. II output;" Mt ... ,Wa<1ory. ~ "' ....... tor I.,.. 
",pair or "",boomenL 

CHUG!NO CIRCUIT RUIST"'"CI TUT 

If the g""""' lur uulj,lU I ;. known to be normal and 
11'OI,~le I. nperien.:ed in tho cha'lIin&, ci ... 'ult. a 1(><1 of 
Ih. ri='linl ci"",il ..,.r.tA""" obouJd be ........ , Rwist.u","t' 
in the """'lIin, dr-wi l .0<1"""" tho """'trln, (Urrftl\ to 
u.. ""!""y. ",., Cenen.lor Cirnti\ R"';"bonce T .... mf"oV­

II,.". the """""', uf rn.io .. "", bet_ ."" anna'u", 
terminal of the ,""" ... \Ot And the pooit"'~ bettery Ie<. 
min.oL s... fir;» ... 10A-4. 

VOL'r·AMPERE TESTER ANn VO LT·AMPERE 
MOUJ:;L VAT -6 'i'E!:I'I'ER CONNECTIONS 

I. ~. VDlj..Ampece Test .. : Tum a>nlrol knob of ... ~. 

to "Dirorl" lI"Oi.in ... 
h . V"'t.A",pe~ Modrl VAT.(l Teater : Turn CWl' 

lrol knub u1 Ielle. '" " N" I" po.ilion. 
2. Tum vol_ .. lee"", 10 1 VOL TS ~!d"n. 

". 

' ... 10A-4-'--,;., ... a... .. I~. Ci .... it t .. ;._ •• I .. , 
C.oc.7IW:I) 

3. Adjw" ... ro oo~ • ..,/ ¥uhmdN until mete. poi""" 
_40 ZERO "' left 01 ICDlc. 

~ . DilIc<>n""", fiAT. "'i,~ from Ke"" rnto. ""ukllor 
len"iwoJ and ""nne« neplivc an1lI>Ou,. "",I ~ 10 
_"'tor ",(ubL ... BA T . wi,e. 

5. Connooct tho. pnoilh~ """"""'. \ell' I..cI '" ~r· 
al(>. "'KUkltor BAT . lerm ..... 1. 

6. • . Vol\·Ampe"" '1'".",. : Conned a"""'l jumper wi ... 
from tho. AR M. Wnn,n"J of the ,., ... ",,,,. to 
FIELD jprmiTIIII of ,.,"""'lor. 

b. V"It.Aoll"',e Modr.l VAT·6 Te.~.: Conl\t'Ct """ 
I\;!Jd jump'" io'Ad from tn.te. to AI( M. ~rmil\3J 

of tbo ,"""".WI' Mod otM. ,..ld jumper J.....t '" 
FTF,I.D tenninal of ._ .. tor. 

7. r.<>nne« tbo _itWet volcn .. ter _ I kwI to ARM. 
.."",Inal uI. ,..-00101' and ... pti"" voltmo!lH ~"' 
lead to ..... "'. ",l..y loat ... ry I<'rminD.I. 

TE,., 

I. Swl e~ and IKIjwl e"" "" rpm unlll ."""""'" 
.... do ~~"""Y H .m~ .... 

2. Vol""""", ahoultl indicate. IUdinI of not mo ... th.:m 
.8 voll. 

TEST CONC LUSIONS 

A vult"",,,,. readins of not """" tho" .11 vol! lItdi· 
(..Olfl """""I circuit """""'fit •. 

If V(l1"""",. .-din, II """" lho" .8 voll. ~,,,",,iw 
cirNil ,..,.;'W>Oe iI ind .... lfd. lnoprct all wlrinl and 
........ainna I""" _ .. "" armature tl!nnlnal to ~_ 
tl~ bIol"'ry lenninal and 1.noP"Ct ""lOUt ... Lay ""in l&. 
IlJO.l1,te poinl of ... """;,e ..,.;.\JI noe by """"kIn, V(lll.ole 
drop 0"'" cl F'CUit oectionI. 
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a[NER"'TO~ GROUND CIICUIT RESlST ... NCE nST 

Resistance in 110" liround .ide of the chariin i cirruit 
will a/{",,\ lIene,ator performance in the same =r 
... ~i.tanoe on the insulated side. '""",dote, «000 
e lectrical "rround" contact must be ,,,,,de through lbe 
R~""rator mounting \.0 ~ngine and ""g~tive Mtler), cable 
tu ~n~ill" connections for efficient performan"" 01 Ihn 
,.oneratini system. Hilh rc<i>;\an"" in Ihn g.".""to. 
l[l'Ound cil'CUit mAy ... I<>und a . follo~: s... Rgure 
IOA-S, 
1. Mak~ lesli'r oo""""tion. by following Steps 1 

throurh R of "eM,..inl Ci"",it RPoir.tI>n.,.. T""t" 
2, C<>nnect the """iti~~ ~oltml't<>r WI lead to ''''rting 

mutor rear end vlate <><v li<-rew. 

3, CAl"''''''' the n~gMiw vol\met<>r .... , lMd to gen_ 
"r~lor Illune, 

fig. 10 ... ·5_Co~"odio". lo, a • • • ,.,., a .... nd Ci".', 
I .. i".nc. 1o" ""60C·1664) 

TEST 

1 Start engine and adjuSI ~niin" rpm until ""111"'~' 
",.d. euct)y ;!6 o"'!>""' •. Head ,..,Jtmek-r. 

TEST CONCLUSIONS 

... r""d ing 01 more than .1 volt indicates ~IC<!SOi", d,_ 
e,"" "",i.u,n.,.. i rupect lround cabl~ and connections 
bet ....... n battory and ongi"" and i""poet grounding 01 
genera,or. 

GEN EIIATOR REP""R 

The """,plele chM.""mbly pmccduN! 10\\0"" '"Remonl 
and InlltaUation." HQWe~.c, arm.tur~ replacement. com­
rnuUlto, tuminR and und~rcnUing. bearinl ",pla",ment. 
and brooh ",placement can he a<XXlffiplisbed after ",. 
m<>val without completely dw.-,rnbling the , .""",tor. 

A di.,,,' . .. mbled ~i~w of the ~.nerMor is Mown in ftlfUl'<' 
IOA-{;. 

Re mD"DI lind 'n.tDllDt;"n 

1. Di>o:mnoct the J\Cp'iw ( rround ) coble from the 
OOltcry, DiOCOllnecr the a,,,,,,l ure, fi~ld. and ~row>d 
wi",s at the K~ne,",,1or termina!" 

2. Remove tho adiu.tment arm to K~"""'1or holt . R9_ 
mo~e tt..> two pi>'o' hoi," lrom the mounting b,.,,£~et 
from undcmroth the car. Hemove the lIenerator and 
bel\. s.,., tlgur<: IOA ·7. 

'" 
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, ;,_ IO" .. _ lo"lft, A""a"" WI.dln,. ! •• "-' CI .. yl .. 
(6OC-1661j 

S. Tn In stall [he l"""mtor. oJ""" lhe motinK ,utfA<,... nt 
tll. ro''''''''''' Iramo anrl mountlni brook"', 

4. 1, .. u.lJ tho .~np .. to, in the bracket ... ;(h lh. I ... ~ 
pi~nt DoII4 and l""kwalllu-... 

5. 1""IloU W. .o""r~'OT bell. and the adj""t11lcnt a n" (u 
JMl<'m"'" bolt. 

6. Adjuil lI ... lotoh L.Jaion and ti~hten ~II 00111 toeaII'elr 
7 ConMct lhe a"",,'u..,. field, IlDd Iruund INd. "" 1/", 

10n."U", ",""i""l ... 
~ St.:Irt the en,l,.." and ~ the _lor ~"'tion. 

Dh ........ bl , 

1. ~ 1/wo KP ....... kI' . plash .mc,ld. Ch(>o:k 110. ""n· 
lion nf HId, b<uoil "I'rin, willi 1M woe 0( A ""II _Ie. 
n.. IP.in, ten.ion must be """,..-en 32 .,Id 40 
O\IJICIit, I!.III~< ... . .,..inl if 1<>n.;o" i . i""",rod 

1. Hemo"" tho I"," through boll.o and lockwnl'ho,. ftOm 
thn grn~,.,.tor Inrl "lale and """"'.., bruSh.OO ~1_1., 
R",lI,'w A,,,,.l,,," ( "'ilh pull~y aM tlrive end ,,"'Ie 
at!<lcho!odl I,,,,,, l""",ator fra",,,, Rd., will""" 
JOA-ti fur """I>' idon,jfi",tion. 

3. "13"" BrmIIlu", in ... v;'" <'<IUiwe<i .. illt plKw "I 
.......:I bPIW<'<>n ja ..... 
CAUTION : Ti,hlen tiM ",,/y ... ffic;"~lIy /0 ~oId 

.... "'dl .. 't IH. .. ~I,.. 
II"""",,",, IlUI .. y. ""ond ... 1'I' k~,.. "nd dri..., ~nd piB1e 
frun ........ un: ahal •. Rc.,,,,,,,, .. " I,." .. lrum !he 
up .. ,. bclo", """"'~n. <I,.h .... nd plate. 

4. f')-y ""I I .... IIMrinr.top rinl 10113.1' Mi l .rId I"'6h 
Ih" t-rin ...... 1 u/ !he Iron' _ plate. 

CII ... NINO .NO INI'ICTIOH 

l. ""aah aJl po.1I OX"",P' ,he an""tu,~. Held <x>ilt And 
I><>"'in._ wi.h a d""n oolwnl. Wipe <>1'1 lhe arm.· 

'" 

I",.., and II<Id windinp. wmmll"' ...... nd R ....... un: 
"""It. IIISpf'Ct ,,",,",,10< mel pIA.~ _rul ..... E~_ 
Ilmu", .he ~ to m.ok~ .... ..., .hey al"1O I ..... in 
wi, holdeB, and tIuIl 11", ~ru"'" h.w .... '" worn 
10 t- than ,)" Inch in ", .. "h. Rcpbor brwl_ if 
they A..., dd«:tiw <>< "urn b<oynr.d 1M< ",...(,,1 limil. 
C"an iruoid~ '" I .... brull\ holdc:,.. "'hh No. 00 ... 00· 
va~r. 

2. Check condition 01 hoNlrin,.. II 1MY A'" wurn or 
OC'Oroo cx""",i'·~ly <>r ha,.~ k .. 1 Ihflr lubricant. they 
mUll' bP ,...ptaC<ld. 

3. C"""k armature and .\<>Id win .. Un .. l<>r ... om i"",,· 
Lotion, o' .. "r","" l in~ ~nrl I"-- CO!\l\O'Cliono. Solder 
Imy mnnediUflll 8. , ... ui.....:l. 

4. Chod "",,,, I,,,,, on a "",I Ilt<'WIet lor ih<><t.ed wind· 
i"fll. P Jaa, u.., am .. ",,,, "" lhe ....... 1M- and with 
the unil turned on. J,,"~ a haelt ..... blad. ,,-ilhin 
... lractiun 0/ lUI in.,it of I"" A"""IU..., <oft do. as 
""""",, in ~ ..... e IIIA-ll. A _I <:'1"",11 in tho. anna· 
."'" .... inilinp 0< be""--,, mmmu",to< ..,~"""' .. witt 
be indicated il II", J .. ~ ....... bladt! vi","" ... 01" i. 
dr .. ", '" the ".ma."",. Iu,p!:oa: ."""IU", if windi",. 
R'" ohorW. 

[j. C....,k anna'"", 100- obort d,cull 10 ol",fL by pL'tcinR 
""" te.t prod Jrom A I~!. li~ht j""trum"nt ( a ..,,-;.,. 
ronnc<."kd liKht and batt~.y will b<' ",,'i.bctory il 
A mrnm<'rclal ""', \~t"" .... nt i. nol nvnllahld to 11", 
a,,,,"W,,, oho.h H'..! lhe ott'N ~, rMlt to """ 01 the 
commutator OClfJD<n~ Sot "ill'" IOA·9. Lirittin, 01 
,ho """ tamp will indi""l~ .. ohorl tin"Uit of .he 
",.""lture .. indine W wit. R .. pla"" .nna'un: if....,.. 
.,; .. , .. i, io indiaolO-rl. 

6. Chrd ...-mat"", fur <>P<'" dl"1OUil by pbcl", &n:nII.­

till<' on ""'ter <LOd """"'Clin, '''1> CO<nmutalO< ""l· 
"""' ...... th ""' .. '" bulton ...m 1m... until all ""'-

.~. 10 ... ·'_To"I~1 .,.,.,.,. f., $ ..... Ch,.j, ,. S"'fI 
(60(·166') 



EUCTRICAL (Generating System, Starter and Ignition System ) 10-5 

ments ha,'C boon checked. J\.l,)\o"e on~ SO'gmenl at a 
tim<>. I.ow ",.dings on Iw" ad""cent 5Cpnonl:> indi 
cale- op"n eireuil. 

7. if the commutator i. rough. """,rod or out-<>I-round. 
it .hould h<- ,umPC! <10".,. on a lath~, Hem,,,,,, only 
enough commulator . url","" to clean u~ ",-"" inK or 
rou~hrH.-G • . Do not ""no,·~ tnOI"(! lI",n 3/6-1 inch n",~i ­

mum fmm rli.<omele-r of ""mmutaw" Undercul the 
mica bc,wocn the cOIounu lalm SO'~"'.""" al"', turn · 
in~ .-!own commutator: lhen poli>h the commutator 
with :-<0. 00 ""ndpal"'r . lJ6 not u"" em~ry ol.,lh. 

8 . Inspecl th< o.n~otu", shalt. If it i. l>a~ly """,-"d. 
r~pl""". with n",,- armature. 

9, CIo""k [,elll m il:; lor open cir<--uit by fir .. I"f'moving 
the llround wi ... from the gen.eratur I",,,,,, ~nd .us­
po>ndin~ in mirl-.'li r , s.... fog",.. IUA-IO. Contac, t he 
fidrl " ,,, ,,j,,,.1 "itlt 0'''' t",,1 l i~ht prod and Ihe ..... 
pendeci ground wire with ,i><- ,,'h~r prod. If the light 
fa il. to ~Iow_ tho fipkI ci rcuit is open, Check for 
lOCI"" or broken "",meetio,,,, at the K.m",d and fi~ l d 

'~,~,i""l . ow the wi .. which rom,.-,.ctJI tlH' t ... ,o (,,·Id 
""ils to~" th"r, II te.t. still ioo ie.,tp Rn "P<'n ci)"('llit, 
r~l'la('", field roil • . Tcst II.", (,~Id wil. lor ~rou"cl by 
C<)nL,ctin~ thp fi~1d tenninal with onc U!st prod nnd 
U.., g~" ""'to' {r~me with the oth", I .... ' prod. II tf.., 
light ~low, lhe field eh"('>lit ;,; gl"Uuadecl "nd must he 
",,,,,ired 0' I"f'pl.eed. 

10. To "pla"" field coil •• ",move lhe field coil ({oem in. l 
lrom lIen~ra tOT f,a"", . Removp th.- two pol~ .... "' ... 
with Pole Screw l temover Tool 10044 by clIlmpino: 
tool and Kc"" ... tor I ..... me tnRPlher in a v;'" as illus. 
trated in 6~ure IOA_l1 . 
CAUTION: Ti~h'en dS<! only sufficiently '0 hold 
rool in rccelS of p<>k o<'rew lL'hit.> FfmO'-""C. ~;xu.­
.i"~ ow t€~'um may distort Bener«l", !rome. Turn 

Fl • . 10 ... , t _ h .. " . ,._ ~ot. s...ow .-16CC-76701 

t",,1 u;;,h a ''''e~ch in a counterclot;kw;"., dirocl;on 
until pole piece i, !cu. Rrplac~ fUU ('Qil~ and r~te,l. 

11. Ch""k the in>uL,tM hl"U,h heide, by placing OJ"' 

:;:~;::~;"';,"'";'" bfu')' holder and ,h<. o(/-..r prod 
T.,.;t li~ht should not glow, II tl>< 

light glow.. the "nd plate. &., figu,~ lUA-12. 
12. the and reu, ~w plnw.. 

I 

13. R<-plA"" beaTin gs il the races n", c ' ce""ively loose. 
noisy. or il d iscolor«! due to o"~rhoo\inK, See "rep" 
14 throuf/h 17. 

14 To ',"no'-e front i..>ea,in" ~'Y nut """P r;~ g and 
p,."..; i..>ea,in~ from md pu,tc. 

1(;, To ",pia"" front beoring, pre .. brurinll on outer 
... "" into end pt.!(> n n til firmly _kd and i""",t 
snap ring. 

)6. To ",roo"" .... "It t-....Ting, ""pporl 8,malure in a 
vi"" wilb p i"""" of ,,'00<1 oot w"",n jaw. 01 v;'" a nd 
armatu",. 'T'igh)~n vise only oufficiendy to ho ld 

... 
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""""'''''' ....:ur..ly. u .... ""'''''Y ",""h.t /'e1l"lO\'ef 
to<>l or other .ui"'bJc tooL '" dnow bm..u.,; oft _"",,_ 
l u ........ fl. Di ...... ;,," .f ~ui",.,..;U ,"""ur "Moo .... 
.... ·l ~r f,~ ... .,mo, .. ,"", >hafL U "~"'Y 10 "' .... ' -• • 
'.p'''''' .. -j. h M .... bu.i",. 

17 T o "'Vl~Ct' ."'" b<ru"illll:. pia"" bo><o.tinr on ~rmotu.., 
ohaft. Wltk t~ U"" 01 a 7/ 16 in<'h """k<l. Or ' 1':":<" 
uf """'" d ... "",,,,, "" 'M' drivin, p,eo&u,"", ",m be on 
in"", "'OO. drl .. ~ \.oo>a,in, on annatu .... llhaft with " 
~"'" "",II~I. 

A ... mbly 

L 1"",,1'1 h..w- In holdoor ,,00 pia"" ~nd. ", . ,>rin •• 
Ow. 1.0 ....... ~ndo_ C.....,k bnJoh !Hod .,.."""",iono ,,' 
""*- and r.ennin.ol eliJ'i. Bt.o ...... """P rin~ mUll 
be in p<IIi.i<>n .... i ... , brouin.- in dri,.., <'l>d-plA1(' 

2. P ... "" d.h", end ploo'" on "rmo"' ... """ fl , II 1>«. 

_Tf. " .. " deov 1Odt:. and &1>1>1 ... _'" on W. 
t-Itinl i..".., <a<:<> to inatall dri~~.,nd p loo,e ~_. 
boarin,. 1,*1'1 WoodTUff b y in aIut in """"tuM 
"""It nM..,..,hIf, tho. )'IU1I~y. lock .. .,..,." and ..,,,,in_ 
ing nuL I'I.<~ .rm.'u", in ,-~ ,,'ith pi~ of ......... 
..... '''-... n J~ .. , ...... ti,kten pulk!y ,...!;ojn;", nut to 30 

." 00 lu •. II. 
CAUTION ' To,ht~n do. "nil' .uffi<"'~lIy In Mid 
arm"lu,. '1"C~"ly. 

3. Fltld 00111 "'1101 "" In via"" """"",lyon<! (>(>1" """''' .. 
II.h l<>1"l<'fi A~mble field and ,round (o,.min:d 1"'1"'. 
. ·ielll 1 .. "ni",,1 lruu!:>""" must 1)., in ,<>ad rondlll<>n. 

• . POI'!IM C<lfU>CCtinl ",ice "I field <:oil. It! d .... ' lhe 
AnnA'''''' ~"" 11t"",,1t bolts. 

5. 1,*'1 annalun' in Irarne. rom",,,tator r nd I_.,.ld 
1 .... "'i ... 1 end Qf 1""",,_ Be SU n' r,,,kl .. 'u". d ..... I'" 
Mrmolure. 

G. Plam bnuh tnd pbo.~ on a"""tu,.. IIho fl Make 
...... t.run- ~ ... lined to clear Ih" w ."",u"'I ..... 
Alip' Ih: Iuwlm. ri"". nn ...m rnd p!:>te with tho 
notriI on <'Od> end of """,,,,10< Ir.une. 

7 . ...... "'bl~ /acl::...,..n.-.. to Ihroup. bol .. ond IMC'I In 
1>0/.0-0 In brwll end pIa,"", &...,.,.. 0011.1 ",10 driWl ~nd 
]">/.01<' and Illht..>n ",-"",=Iy_ 

S. h .. t..ll Ih. 1"""",10. ruhl>o>. "I'lash .rueld. 

Po lorl1 i" " G. n . ralor 

Afl<'r 1M I ... ",I/.o&n "f " new "r ",built A~""'mtor. 
m:o.ke .... ,." I'" I",,.,"'tor ..... the com-d pnlArl\,)l belore 
'IIIrllnl enrlne. It ...... .-l polari.y .. ill ""as. the ~-uI""1 
",lAy "nd 1in';I., ,..",lac. ""in" '0 vib"'lr.mll bum. To 
.""'''' correct poIarily. d~1 .. i", from nF.J.o 
termi ... 1 of .......... 101" ro>rubo.tor and DlOCQ1!Jlla,ily tuuclt 
il ta the BAT. I"nnina.l of tho! ... ""bltar. ' I"he quid; 
........ of .. ,"""I ",ill ~Iy poInr;" .he ,,,.-.0101". 
C AUTION: t><> "'" ".., " ~i""'pv" ""u la po/tu.u 
tAr ~"~""I'" Tilt: ~"""'Ior ,.""lul<><' poi"lIi ""'y k 
bur..n by th~ "I'IIood. 

A,ma"',. It.moy .. 1 .... d 1 .. ,I .. II .. llan 

1. R~move I.... rubbr, spin"" o!lield. R,,"""'e thn I_ 
llo",u/l1I /)ull> ~nd th<! b"",h ~nd plate. S1!de tIw 

""""""" and fronl end piaif' _mhly oul 01 the 
I"'.,..... 

2. Clamp the :umaru", in a ~ .... equiPl>""l oritt. ""'t 
ja ....... and ... _ u-., ,e""ninl nUl. 1,o.,1r. .. .,.,w,r. 
pull .. y. and Woodruff ko-),. 

3. R""""", any 00"" nr tttIOla- I""" 11>0 k<oY""Y 
or """ft. and ,lide 11>0 drh" ~nd Vllol~ n111he .nail. 

4, 1". "'11 Ih" front "nd plot<> nn lh~ nt .. , u rn.!u,"" . 
~. lrutJtll the Woodruff ~~y. pulley. loc/r.w,,"I><-,. and 

",""inin~ nul. 
6. Slide tho arma'''1"0 and 1""'1 ~nd p!,o\<! auembly 

in,o the lro,no. ali", ln. 11 .. duw~l ,,'ith u.., I""" .. 

•• 
1. lru.taU ...... · I>rushco ill 'he bnloh ~,'" pho~, ..,'met 

Lhr- bruaheo. unlil Ihe brush Iprlnll ride apino. Ihe 
oIde 01 th.. bcuIiIJt'lI. tu 'ela", tbr!m in .hP ... Int<"ted. 
pooilion. 

8. 11111811 the end p late Ca l i ... "" It.. ~I and the 
Ira"", .Iot). 1",,"11 ...... hroop, bol'" .. i.b 1ocn....sh_ 

"'" and n"",-
II. U.., a pi""" 01 stiff ... ire with. hooIr.ed end ' 0 .......:h 

Iltruu¥1t II><- """tiLolin, .10 ... and """ilion tho! I"ush 
.",IIii' Oil top 01 the brushc!o 

10 . In.",11 tI,., rubber 'plA8h 11, ... 1.1. 

C .. mmulolor '".nin" o .. d Und. " uH1nl 

Cl>od Ihe coMlmulator ruROUI. II !he l urio"" of the 
"""Ull""''')( i. """It or ""''"'' IMn 0,002 ineh QU! 01 
round, turn i, down in • lllihe ... ""ilh • luminK ""d 
un<I<>rcu'tin.I! tooI_ Roo"""", )11", ~nou,h ...",.,.... to dm" 
up tho commula..,... 

Alteo" tho comm"tator ;,. 1Unv<! """'". undt«:ul tho 
mi<a be",_ Ihe t.", 1132 ind! lo,..,.... Ih: Ulpper ""inl 
the undoorculti..,; I00I. P i",,,, 10A·13 iII""ra ... o.>mpb 
ut l'<Up<r and lmvrope, _ullIlOl" undoorcuttinl_ PoIioh 
tho cornmut:ltor ..-1m No. 00 ... nd»lOPC< ta ""0<1'--' all 
00rft. Krm.b .11 pa"I<I.,. 01 ~P'"r Ir .... th~ mie. insul.· 
t;~n ..... ,._n tho commulalor """,eo". 

Ir"sh h",oval and In.I"Uo tlO" 

Rcplll"" tho gcncmlOr brulhH ",I,.,,, lh"y IU~ WQrn to 
'h lnrn_ Alway. """~gt' /)oth bruiIhN w""n .opl4oom",,' 

f l, . 1011· U_hGm pl ... 1 Und ...... 1nl_ !1IoOC.1672 l 
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"' """"Ired. If "'" brush .... "or hu t-n ~n __ h", <"-'I< 
Ih.> coodillon o f tho, mmmulalOf, and turn ;1 down If 

-~ I. R~_ the 'w<> throu,h bolla (rum .... 1i~"" .... I<" 
1",,,,.., 

2. Remove tlr brush eOO pla~ and 1M ...... , ,,,... Inti 
1"'"1 ~"" plaIt _mbly from tho: $(''''''''10. 1,..."... 

3. Oi""',,, ........ I~ brush I<'rrni""", ond 'PmOVe t~ 
I,.""" ... , 

4. CI~" I .... C'l rbom AM dirl from the bru.h ~nd plate. 
liei'll;' "" WpIH'-" 1M iruulation Il<>twHn ,he !:>ru"" 
..... I(!era and ond pia", and the ~rmalu,. (~""ino.l.nd 
end 1'1/1", ;1 it i& ""'"' or .".adM. 

5. Make .... '" I ..... d ... ,.,. ... b.-u.b.. 0.1;00 1, ... ly in lNo htu"" hoIdoIt-.. Se,,1 'M """'" bru~ by .-",linC ... 
iii ....... " in 6,,,,,, IOA· I • . 

6. Uetn>et ,he brush<-s un';] ..... brush rprinp rid~ 

"piNt I .... iii<» nt ,"'" 1:>rnVtH. \0 ret.oin lhem ;n the 
'~''''Clod puooition. 

7 Insto.U ,he armatu .... and fronl ~nd pt.l~ _mbly 
And tho> !>n .. " ~nd "10,,, ( . Iill'lin • • ~ ..,..,11 and 
,he I",,,. .... "' ) . 

It ("", .. n,~ throulh bol .. with lock""l",tI ...... ,"d "" .... 
9 , U .. ~ pi«<! "f .till" wi.., with" hook..:! .nd 10 rfl'ch 

,hmu.h the . emila.i"l1 .1010 and pnoilinn Ih~ hrutlll 
.pri" ~. on lOp 0/ the brushes. 

GINtAAt OA AIGULAtOA 

ftHD CUU!NT \P'OtNTS CI OSl q 

TO G!,.!I ATO _ f tH D 

U$f S ... NDP ... PER O Nl Y 
CUT STR IP 511GHTl Y 
WIDU TH ... ,. nUSH 

trol uni ... each 1'",lo""i" 1I II "'I*'~Le function o f control 
"'itl> ..... Pf'CI to ~9nerAIO' <>utput , baltery condition and 
e lectrical load. Th. individUlI "n;", • .., INo ( I ) ..... l ... ge 
limitu. (2 ) cur...,"1 limlU-, a nd ( 3 ) cutout r~I"Y. E"d, 
unit i. adju.~~bl~ to pTOV~ the PF'OIl'" ""uJation and 
tUtom opcnin. and <!<.i" • . If ~dj""'tll ... n'" filii I<> !>roYid. 

f tH D CUU INT (POI NTS OHI4 

" 
"" 1 ~ 

:a 
- \::i. . 

~! NT -1 flflD cu~ ... "HO 

----~ 

f ig. 1 0 .... 1 S_I"~.,e ........ 1 .... 0,..,a'ion---lo-oe.16Hj 

'" 
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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 lOA-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 

192 

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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.. ill """""" the.,...,.inI; '-""""'Il' and. in _ II .. ",...,... 

.. Ioe W. __ ,in, .... 1 .. .., of the ..,.,.,..,1Or. Soo II",,,, 
10A· I$. 

VOLT·AMPERE T'F..sTER AND VOLT·A MPERE 
MODE L VAT.&5 TJ;I,i"TJ;H CONNECTIONS 

1. a. VoIl.A"'''''.... T""I<'.: Tum oontrol knob 10 
"0,,0('1" """ition . 

b. Voh .Am"""" Mo>rlel VAT·6 T .. U,r: Tum control 
knob 10 "No. Z" pooi'ion. 

' • . 10.·1~."""" , .. . .. ~ ... _ 0_'" elmol. 1 ... 
(00CJ.7l1 

2. Tum voltn..-te. ""kctor nritdo 10 ~ VOI:tS poe,ltion. 
3. 0i8c0nnect BAT. wi ... from "",,1810' lerTI'I;nalt and. 

Mn""", .... pti"" """"""', _, I...ct I<> ",.Ut..1Or BAT. 
wire. 

4 . c.:.nnect tIwI pooi'i,. ammete. Ieol l.-..d I<> l'I!.ul.lOr 
BAT . "'nnlna!. 

6. c.:.",,,,,,, the ""Iati"" ,,,It_Ie, INt I""d 10 tIwI 
l~ne.alOr f'arne and the ~Iive v<>l1_U.. wt t.ot<I 
101M ... lI"lalOr ........ All 1i~h", .ftd .10'<1.1 •• 1 <'qull>" 
m.~1 ohould boo tum "! oft". 

TEST 

I . !';Utt ... ,ine and .. 1llI< ..... tdUr!. vol_Ie. , Powl), 
u..:.- enr ..... rpm from idJ.o to 1~ rpm. The volt· 
mete • .-..:lin. ohDuld not ~ . 1 voll " .11,1' ..,....,. 
and preI ..... bly ohauJd ... y .1 ZF.RO. 

T~'T COt-1CLUSIONS 

" vol_Ie. -.tin. u_ .1 ""II. chock lor poor 
.eneralO, and .... 1I"t..ID'.,-ound coniA<;t. 'nl(>!'C1 oondiliotl 

" I ,round .. in: be""""", "'''''''1''''' . nd .... 11"1."' •. Ch<;;k 
en ...... 10 d ... h panel """nd .trop. 

CUlOUl . RAY 1Is! 

",., cutou, "'iaJr mIIY be 1Nt«! on the vehicle orith the 
..... of. Volt ·Amp!''''' THIe •. 0.'_ !Hlin. CK adjuAlm. 
w. ...,.,w.I<>,. w. baltery m ... t be in rood.,.,.,dition and. 
the char~ cin:ull _iou.noo m ... ' not cm:eed ~ifi .. -
'''''''', T ... , cul<>u' ",lay" loll ...... : s.... ftll"'" lnA·17. 

VOLT ·AMPERE TE!r1"F.R ANn VOJ.T·A MPERE 
MODEL VAT..& Tl'SrER CONNECTIONS 

I . •. VoIt·AmP<'''' ' '''Ier: Tum ..,.,tm.t kN>b to 
MD'-:tM puajlion. 

b. Voll.~ Mod<-I VAT -6 T .. It-r: Tum..,.,trol 
knob '" "N", 2" potltlon. 

2. Tum ",Itme~. ...kctor .,...;tdo 1<> 16 VOLTS 
potition. 

3. Oi.:oru-..cl BAT. wire Irom ",,.,lalO' and conntct 

ncln,i"" ammete. ~I lo",d 10 "'1I"t..ID' BAT. wi ... , 
t . o,nnecl the p<lIIiliVfl amrneter lett 1t<Ad 10 the "'au· 

I.oto. BAT. terminal . 
S. Con""", the potitiv. ",lI",,,\er """ I.,od 1<> <he .HM. 

term; ... 1 01 ",,.,tator and neptivoe v<>llmeter "'"' IHd 
10 the ""ulator buoo. 

6. a. V<>II.Ampe", T H"'" Conl'le<:l a oh.cJo1 jumper 
win: from the ARM. terminal of _ ....... '" the 
FlEW terminal 01 . ene .. lor. 

b. V<>It_Am""", Model VAT-6 Tetter: Cocu-:t """ 
field jumper lead 01 .... "'. 10 .HM. \oerminal 01 
ib< cenrnlor ..... tho other lleld jumper !.ad to 
FIELD bonn;",,1 01 rene<'llor. 

l. SIIlrt.,.,.,inc and """Iy u.cr- "". ..... rpm. N,,1e 
tIwI ""I"'i~ at which the CUtoul ",lay point. do ••. 
Clooini ""Ita.e io irldiaoled by a ,li,hl dl'O]>-boock of 

'" 
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the noedle. AI II ....... , ... lln ... , ~!lrction 01 the IMI 
&n"\ltloe~r ne.edle ",ill be nnlio<>d . ClooinJ \l{)llai~ ml>it 
boo 12.'·13.2 ..,1,.. Rt>PMI thl! .~p .. v~ .... J ti:rId to 
"",hi .ure ""toul ,.,.t.oy 01",,,,1<00 e~<h lim<. Soa 
opedft"'tin1\ll. 

2. T .. , for the amount 01 ~ ... r ... ot nt!OOIWlry 10 opoon tI>e 
""tout ",by poinll by """"""in, en,ine 'jim unlil 
1M pJWor.l.lo. d>lol"Jt"'l'l A"""'.I .... ~ly 10 ""'""TH. 
t.htn """'Iy ~ en,;,.., rvm ...,.j _ ..... om· 
n>ete, rnding. I I mo.y be ......-ry to reduce idle 
",... 01 .,....;,.., to .ua.. cutoul ... lAy poin'" 10 open. 
Cutoul ",by points m",1 0JJeIl. al 3 ·7 ""'_ .... 
_ cu.,..,nl (dillch.or~ dll'fClion ). See . pccil\ca.. 

""" 
TEST CONCLUSIONS 

If the cutout relay doH not opr.n ".. clooie al ,t.. oS-i· 
6ed ,..ttinp, "'rubio, c:ov~. muol be mnov.od and cutout 
relay ~ and .djUlWd. 

l nopeet I", pi" .. " 0' bumecl .""" .. ('1 points and ..,,,,, .. 1 
<lUtIdilion. of thr unil 

VOl.f.t.O( " ".,,1(1 nSf 

"nlo co ....... 1. ""'UnR 01 1M vollllre limite, ill """""tial 
10 the elec.rical . y.tcrn of Ih. v .. hicl~. Too hi~h ~ .. ttlnr 
will ~ru,n W life of the 1.Iun1». udin. bo.tu" y. cuil. and 
btubr !>Oinla. Too 10 .. A "",.tlni will nol :illow the boiIl· 
Ie,y 10 be ~rc<I "Iter booln, d.,hUlled by .,.r1.;nR 
1I*l00 and e""ino idle _ ... tin. d~. J>n,limi ... T}' 

1<>1,. of the .,....,."tin. circuil m .. ' boo ~ before IMI­
Ins or adj""linJ; thr """tal" limile'. s.., filUl" 10 .... ·111 
for ..... h ... p limiler tNt """""",k>ns. 

n... ~nl(i .... .. nd .~I equipment mIlO' be.t......."..1 
opr. ... t~ "'ml"'llIlt..re and 1M ... ",llolOl"~' """,I bo> in 
place wben cbeclUni the "'I .... ' e or cu'renl limi"'''. 

, .. 

VOLT· .... MPE RE TF..sTER AND VO I.T· .... MPERE 
MODF.L VA1'-6 TESTER CO~NECTION!; 

\. ~. Volt ..... m"" ... 1'1<\1e': Tum control knOO tu ··rixM 
Loo.d·· (l~ OHM ) ].MIition. 

b. Volt·Ampo", MoMI VA'I"-6 T OIIter; Tum con. 
lrol knob to "No. 3" (,/, OH M ) JlOI!ition. 

2. Tum ""limo"" """""'" .wildt 10 16 VOLTS puoi. 
linn. 

3. ()ioconnoo:t BAT. wi", f""" .... ltuholO. and c:onnect 
"",.o<i"" a m ..... Ie' teol Jead to regulalor B .... T ...-\"'. 

• . Connect tbc, poO;ltlve anll'1'l<'l.." teo, lo' .. d to l'quLaIM 
SAT. "'nnina1. 

~. ("""'~ neel 1M po&iti~c wltmelOlr .... , !""d to the .... IlM. 
IOInlJi",,1 uf f1"I!UIAIO' and. JteIIalive ""Ill"."'. teo!l 
~ to the "'i'lialor u..... 

6 . .... Itach Resulalut Toml>"""'''' Gallile Too! "'1·183· 
R1'G~~ (....tibn.ted in volll) 10 ""I!ULoIoo" ""'·~r. See 
fiaure lOA·19. 

TRST 

Bodo,"" making ""'I, calib ... ", ..,lllOtole, .. lollowe: 

"'"" ""Itmeter che<:k wi"'" "nd adjus''''.o """"""10" 
if """".'"" y, 10 mel.e, pointe, ,""Ad& on ",limo"" check 
line. Rei.,...., ""II", .. "" ~-hcck hullOn. Me~r l>Oi"loo. 
Ihc>uld .... "'rn 10 bLock bar at I~ft of ocale. 

1. Star! =-inc . nd .Uuw en.i,.. to FlU> al 1500 ,pen 
1M 20 minutN filltArted ('Old ) 0' un.il fleruLotor 
Temp"ralW1O c....,c rMd ln, io ot=dy 10. 1"; minu1t>A 
( if engine w... ~y "IlmIld upl. 

2 . lted~ croci"" """ until cu""" .... Iay poin~ Open. 
3. 5]o.>ly ~ "'Rine epeoeod. 10 1000 rpm. 
1. Turn "",,1701 knob Ioward ··V ... iab"'·· pooit ion until 

a """",,I /low uf /1.10 ~mpe_ io indicakd on am. 
meter. 
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5. Read the voltage iudi""l<;d un .,,]I,,.,U,,, This is ll", 
pr""",,\ vol\.'l~ limi,,", &ettin,. 

TEST CONCLUSIONS 

C"rnpare the ."Itall" "",dinK on voltmeter with tead· 
ing on T.mper~ lUr. (]aug~, 11 lb. voltall" rM dinp do 
nut cuincide ( 1'10. ... ", mim .. ,4 volt) , then the ",~ul.ator 
rovo, must be ",moved and th<! voltage limi\("r adju.Wd. 

CU~"Nr UMI1U TUT 

The cu,.,..,nt limiter unil of the go""roto, ""lUlato, 
I'",,'enl>o the r"""rator lrom ~x<>'('ding lhe "'IT .... nl OUlpul 
lor which it " "as d<,.igncd. 

To IHI the "" ..... nl limiter, it i3 n~ry to """,Ie a 

condition lhal wm """'" \h., Cur«nt limite, W """",Ie. 
This is ~C"('Ompli.hed by placina; a load on the , .""ralor 
as d.-riOOd in the following tAot p~u,..,. See figu'" 
lOA_20. 

VOLT_AMPERE TESTER AND VOL"J'-A Ml-'EHE 
MODEL VAT-6 TESTER CONNECTIONS 

I. a Volt_A mpere Tester: TUm control knob to "'~'ix«i 
u...d" (Ilh OHM) l""Iition. 

b, Volt-Ampe", Mod<l VAT-6 Toste" Tum con· 
lrol knob to "'No. S" ( ';' OHM ) """ition. 

2. Disconnect BAT. wi", lYOm "'lUlator and connecl 
pooIiti,'e """""te, "",I I""d tn regulatnr HAT. termi _ -, 

3, C-<:>nne<t the ""gat;." """""ler I<Iot lead 10 the 
regulator 0000. 

=,~ 

1. Start ~nline..oo. iHCf'O!Jllll' ""~i",, .~ to 1.'iOO rpm. 
2 Thm oontrollmob . Iowly t.-.wartl"Varlable" """ilion 

until hilhesl ~iblo! ammel<!r zwtdin~ ill obtain..d. 

TEST CONCLUSIONS 

Tho hi,ho.t """""ter "",dinll oollOined .. the ... tling 
01 the <"Urrent limiter. 

If ""It ina ill not within the limit. of the .~ifi=tions, 
then "'Iulator co .. , m .... t be =nove<! and .prinl tension 
01 Ihc cu=nt limiter adjust..:! 10 obtain specified .. tlin,. 

... dluolmenlS 

If adj .... lmonlo a", neoouary. ",m,,, ... the two """'''''' 
holdiug the cove. in pia"" and ",mo~e COver 10 proviw, 
.~ to the ...djuot"",n"'. See Ii",,,,, 10A-21. When "". 
placinJI Ih~ ,..,~ulalor """or u .. a new cover gaM;@t if tho 
old l and will not provide a iood .. al. 

Thp g<mernlor ,..".,lator .dju.trn<>n1A ~re as follows: 
U.., lkndinK Toul 10000-F, 

VO LTAGE L"'"'''" 

IOOL I 

UNO 

CUTOUT lI LAY ADJUSTMlNT 

!:lending of Ih~ spri", support ill Ihc principal adjUl!I­
menl of the culout ",lay. RaisinR the . pring ""pport 10 
in""","" th<! sprin g tension will cau .. the cutoul to cI_ 
at a hil/her voltag<>. A decrease in the .pring teMion will 
""""" the culoul to cl_ at" lu,""" vulla.le. Do nul bend 
the """"turn .Iop. This adjWltmcnl conlrols the point 
Rap a nd ohould n<>1 he t.-.uche<'l. 

V0\1AOl UMITU ... OJUSTMiNT 

The p , indpal adjuotm..nt lhal eM be made is bendinf 
of the 3P,inll 3upporl Rau.inI the .prin, oupport 10 
incrM ... the 'p,inI ten>ion wilt nt;'" the vo1i:age .. Itinj;. 
A decreaoe in .prinR telUlion wilt 10000r the voltage ... t­
Iinj;. The final leil of the voltage limiter ,"Lliil be ~ 
with the .... IUUtIo' co .. , in plAce. 

CUlliN1 UMI1U ... DJUSTMtNT 

1/ amJl".ttge dift ... from that 'pecified. adjuol ... fol­
Io .... : 

1. To incr ....... curt1'nt output, nit;"" the . prinR ouppo.1 
.liJhUy upward. 

2. To ~ cu ..... nt output. hend the 8J)rin, oupport 
.!i,hUy downward. 

S. Re<:beck cu"" nl with "'RUlalor ""'". in pi" .... 
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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 
wire attached to the ARM. terminal of the regulator. 

TROUBLE SHOOTING GUIDE­
GENERATOR AND REGULATOR 

Generator Has No Output 

1. Defective generator. 
2. Defective regulator. 
3. Grounded or open lead from armature terminal of 

generator to regulator. 
4. Grounded or open field lead. 
5. Field and ground wires reversed on generator. 
6. Broken drive belt. 

Generator Has Low Output 

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 battery used is 12 volts, 6 cell construction with 
a rating of 40-ampere hour capacity. Sealed cell connec­
tors are incorporated which minimize self-discharge and 
resist dead shorting. 

The battery is located in the right front section of the 
engine compartment. It is placed on a securely mounted 
tray and held in position by a bottom hold-down bracket. 

The battery is constructed in such a manner that each 
cell contains positive and negative plates alternately 
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placed next to each other. Each positive plate is sep­
arated from a negative plate by a non-conducting porous 
separator which prevents the plates from touching each 
other. If any of the positive plates should make contact 
with negative plates within a cell, the cell will short 
circuit and no longer be useful. All of the positive plates 
are welded to a post strap, forming a positive group, and 
all the negative plates are welded to a similar post strap, 
forming a negative group. 

Each positive plate is composed of a lead grid with 
lead peroxide (lead and oxygen) pasted into the grid 
openings. The negative plates are composed of a lead 
grid with spongy lead pasted into the grid openings. 

The liquid electrolyte is comprised of sulphuric acid 
and water mixed together to form a sulphuric acid 
solution. 

Operation 

SPECIFIC GRAVITY 

The specific gravity of battery electrolyte indicates the 
state of charge of the battery. The electrolyte in a fully 
charged battery is approximately 1.280 times as heavy as 
pure water when both liquids are at the same tempera­
ture. Therefore, the electrolyte of a fully charged battery 
would be described as having a specific gravity of 1.280. 
When the battery discharges, sulphuric acid in the elec­
trolyte combines chemically with the plates, thus lighten­
ing the weight of the remaining electrolyte. The battery 
hydrometer will determine the specific gravity of the elec­
trolyte in a cell. The amount of unused sulphuric acid in 
the solution is a measure of the degree of charge of a 
normal cell. 

The following table illustrates a typical range of spe­
cific gravity for a cell in various stages of charge based 
on the ability of the battery to "turn over" the engine at 
80° F. 

SPECIFIC PER CENT 
GRAVITY OF CHARGE 

1.280 100% 
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% 
200 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 became sulphated and loss of 
efficiency will result with possible damage from 
freezing during winter weather. 

5. Avoid overcharging a battery. Excessive charging 
will create high internal heat, expanding the positive 
plates and causing them to buckle and warp. Dis­
tortion of the battery case and displacement of the 
sealing compound will also result. 

6. Fast charging causes a rapid rise in battery tem­
perature. Do not allow the temperature to exceed 
125 0 F., otherwise the battery may be severely dam­
aged. Safe, fast-charging equipment is available 
which incorporates a precision thermostat that auto­
matically shuts off the fast charger when the battery 
temperature reaches 125° F. 
Thermostatic control assures maximum charge in 
the shortest possible time. Maximum fast charge rate 

for a 12-volt battery should not exceed 30 amperes. 
7 . Never add sulphuric acid to a cell unless the elec­

trolyte has been lost through spilling. Any electro­
lyte added must be at the proper specific gravity. 

Charging the Battery 

PREPARE THE BATTERY FOR CHARGING 

Wash all dirt from the battery and clean its terminals 
before placing it on charge. Do not allow dirt to enter 
the cells. Bring the liquid level in the cells up to the fill 
ring. Allow the battery to warm up before adding water 
as the level will rise as it warms. 

SLOW CHARGING 

Slow charging is the only method which will fully 
charge a battery. Slow charging should be at a rate of 
3 to 4 amperes for a sufficient length of time to fully 
charge the battery. The battery is fully charged when the 
cells are all gassing freely and the gravity ceases to rise 
for three successive readings taken at hourly intervals. Do 
not stop charging short of the fully charged state, even 
if it requires charging for 24 hours or more. A battery 
which is badly sulphated will require more charging 
time than a normal battery. 

HIGH RATE CHARGERS 

A high rate charger has the ability to quickly "boost" 
a battery without removing it from the car. However, 
a high rate charger may be used, to quickly "boost" a 
battery in the process of bench charging a battery. 
A high rate charge must always be followed by slow 
charging for a length of time necessary to bring the 
battery to full charge. Follow the instructions provided 
by the maker of the high rate charger being used, 
limiting the charge rate to 30 amperes maximum for 
12-volt batteries. See the Specific Gravity-Fast Charge 
time table for recommended maximum fast charge time 
for batteries in various stages of discharge. 

Charging batteries at a high rate causes the tempera­
ture of the electrolyte to rise and may cause violent 
gassing of the electrolyte unless the high rate charge 
equipment is provided with an automatic time limiting 
or temperature limiting device to protect the battery 
electrolyte from exceeding a temperature of 125' F. and 
gassing excessively. 

Diagnosis and Testing 

CHARGE TEST (3-MINUTE) 

A charged battery can be tested by determining its 
ability to deliver current. 

A discharged battery can be tested by determining its 
ability to accept a charge. 

The following test procedure will determine the con­
dition of a charged or discharged battery, based on the 
above principle: 

1. After making a visual inspection of the battery, make 
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the "Battery Capacity Test" of this section, noting 
the voltage under a load of 3 times the ampere hour 
rating. 

2. If voltage is 9.25 volts or more, battery has good 
output capacity and will readily accept a normal 
charge. If specific gravity reading is 1.250 or more, 
slow charge battery at a 3 to 4 ampere rate until 
battery is fully charged. If gravity is below 1.250, 
test the charging system to determine cause. Slow 
charge battery at a 3 to 4 ampere rate until battery 
is fully charged. 

3. If voltage is below 9.25 volts, test charge the battery 
as follows: 
a. Connect fast charger to battery and charge at a 

rate of 30 amperes for 3 minutes or maximum 
rate if 30 amperes cannot be obtained. 

b. After 3 minutes of fast-charge, with charger still 
operating on fast-charge, test individual cell volt­
ages of battery. See "Individual Cell Test" of this 
section. If cell voltages are even, ±.2 volt, test 
total battery voltage with charger still operating 
on a fast charge and proceed with steps 4 and 5. 
If cell voltages are uneven by more than .2 volt, 
charge battery according to "Charging the Bat­
tery" and retest. If cell voltages remain uneven 
by more than .2 volt, then battery must be re­
placed. 

4. If total charging voltage is under 15.5 volts, test 
specific gravity. The battery can be fast-charged 
according to the times listed in the following table, 
followed with a slow charge for a length of time 
sufficient to bring the battery to a full state of charge. 
Be sure that maximum fast-charge rate of 30 amperes 
is not exceeded. Slow charging should be at a rate of 
3 to 4 amperes. Slow-charge until gravity rises to 
1.270 and does not increase after three consecutive 
hourly readings. 

SPECIFIC GRAVITY FAST CHARGE 

1.150 or less *1 hour 
1.150 to 1.175 *% hour 
1.175 to 1.200 *% hour 
1.200 to 1.225 *% 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 
lOA-22) . 

1. Turn the control knob on the Battery Starter Tester 
to OFF position. 

2. Turn the voltmeter selector switch to the 16 VOLTS 
position. 

Fig. 10A-22-Battery Capacity Test-(60C-7680) 

3. Connect the positive test leads to positive battery 
post and negative test leads to negative battery 
post. 

4. Turn the control knob in a clockwise direction until 
the ammeter reads the required load. The load is 
computed as 3 times the ampere hour rating of a 
battery. Example: a 40-ampere hour battery should 
be tested at 120 amperes load. 

5. With the ammeter reading the required load for 
15 SECONDS, note the voltmeter reading (should 
be 9.25 or more volts). With the reading obtained 
in this test, perform the "Battery Charge Test" to 
determine condition of battery. 
CAUTION: Avoid leaving the high discharge load 
on the battery for periods longer than 15 seconds. 

INDIVIDUAL CELL TEST 

The Individual Cell Test is made to determine con­
dition of the battery (in conjunction with the "Battery 
Charge Test") by comparing voltage readings taken of 
the individual cells while the battery is under a load 
of 3 times the ampere hour rating of the battery. See 
figure lOA-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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,'n .. ,·.,' .... on' .... dUl<h 10 In .. .,... ... 'oNI In the .u.Tle, 
d,i..., to p",,·.,ol 1M en,iM r,~m d,i~inl the ruon. , 
.,matu,e .... "'hI,.. 

WIwm the d,cuil ill open"" 1 irnition key ",Ioooed ) . 
IIIe otarLe. dri .. adWltinJ l~v" ' ~nd "",,,,,hl~ pole ;" 
",I""oe;:! by the Ie ... ." ""um oprin,. and the d,iv. pinion 
iI d;"'nlagro from !hi' flywhooel. 

G,ou"'" Cont".,o 

II the coil ........ nol ,rounded I by d,,"ed ~ con· 
." .... ) durinlI \he . ,, ___ nl "",,!'II.Ion. tho "",.,...,1 
...... 1<1 enmun\o>, ~ble __ lana! in the lleld coilo 
and !he a"""lu"" AI ........ 11 01 th .......... """. the cu'­
I'MI flow ...... Id be inoul5cicnl to ~Ie • ....",.tic fioeld 
otron. """'lh 10 !'UII the &hoe In", ~illon and cnpre 
the .... t"". IN''''n tho currenl thtou,h the "";1 _ 

rli"""tly'" , ..... n<t. howe ...... the", .. litt" f'HiolMlOe and 
tho ""'"''It /low itt heAvy. Tho> "...,nd ,"" ... cto a re ....,.",· 
""'Y. thorefo",. '" ~te a r",ld l lron. enoulh to p<!rfonn 
tho ~n~gl!" ...... nl "p"",tlon, 

HDlding CDil 

AlthnuRk the ~tren_'h 01 .be driv. coli itt ........ ;&"'bly 
n><IucOO by In., <>p<!nin. 01 the ...,.,n<t ronta<:1O ... the 
.... m . is .... a ..... the coil II 11m llron. rnoup, to hold 
tho oboe and """", _bly In .nPJC'mI'nl durn.. _ I 
of the crnnking _rallon. 

T""",rd the end of the <'I1tnkin, ""ri<Id . .............. , . duf­
in. thAI ohon "..riod ... hen the "",ine .. \iyin. to I W I. 
tho n>edtanical Iood '"' 1M IUlttln, mo ..... ~ and 
~ in"'rmil"'"tiy. Thillo»d d>anp dec = a nd 
inc.....- the """""I flow ... ·hlch, in tum, alternately 
"""""'- and Inc .. _ the .......... tie !'Uti of the <oil 
F",clt I~ the ""'"....& Reid 11"'''lth 00.,_. the drive 
actu.:>linl po'" shoo . rId I~ve • .-Dlllly _ld t",.,rt to d;,,­
enlall<' ~nd. in "" duin,. mo""", .. rily olnoe lhe ,round 
conlact.. On the I .. ","""",,,nl Inc_ In cu,",ni /low. the 
octualing &hoe and Ie'.f ..... mbly would i:nmedialely 
",tum to full ""Plemenl o jJ<nin, the conlooto . pin. 
Thio inte-nnilLenl ...:Iudioon in .... II:'W'I .. flt.1d 11rflI.Ith 
......Jd co"",,, tho conloCtf 10 0IM1\f. Ind ore. 

To prevent arcin, 01 lhe end of the crankin, period. a 
..... IIe, hoId in~ cuil .. .......wI in pttallc:l ... ith !he drive 
Mil and iI ~ pem\&/\ently boetween the .... rter 
"'nninal and ,round. The hoIdin. coil eurta ouJIir:irnl 
ma"""tic • ...,...th 10 oompenlOle for !he """"""lory 
"'"II:'W"" ~ in the dri .... coil . ~the, .. ith the 
dr;"" <oil and oupp"'",cntotl '" i i , theref""". the hokIin, 
mil holda the oboe ond ....... , . _hl,. in Mt <npp. 
"",nl ( Ind ",>rll .. ,q""ntly the contact. remain 0"'-<1 ) unli[ 
the ~n.iJ\f! io running ond the .... ,.." circu il iI open. 

". 
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STARTING SYSTEM DIAGNOSIS AND TESTING 

Cronking Voltage h . t 

Belore p~in, ",ith the Crankini Volta,., Te.1 01 
the starhnll motor, the battery, cables, and . tBrter ",lay 
should ho .... ted. So<! "Bat"'ry Iliag"""i •• nd T .. ting" 
in Ihi< _tim, 01 Ihe m"n",,1. 11", Cnml; ing Volu.g~ T""t 
"",.".., ••• ~ Q1lick over_all cl>o>ck of (ho- .tarting motor 
.y. t..m and if th .. test ;s "'t;"f~clory , it i. an indication 
thai no major trouble ni.1Ii in the .tartini motor . y.lcm. 
Tho .... t mWlt be mad~ with th<! pnRin. at no"""l Ol><'r­
.ting tem""",tu"', Sw. figure 10A-29 lor teot ""m""'lions. 

1. Conn"", a "jumper" wi", from the roil "013'1'." ter­
minal to Irround, 

2. Tum tho vollme~r ~lector .",itch 01 the Battery 
Starter T""ter to the 16 VOLTS posiHorL 

3 . Connect the positive volt"..",r lead to U,e Blading 
metor term ;MI and llrollnd the neV;ati,.., voltme~r 

lead to 1M .!arting motor through holt. 
4. Crank the cnll"inc for 15 oc<x>n<b. 
~. Tho .taTlinK motor .hould ~,.,.nk th<o engi".. al a 

normal ,.,.tc of.pood ( QPpro~in"'tely 230 rpm ) ,",ill, 
a voltmder reading of (1,5 ~oll8 u, more. If the £rank­
in~ v"lu.~e "' lowill to be 1_ I.h!tn 9,5 ."lbo. then 
further lest. must be made of the .tarting motor to 
del<!rmine tho ""u"'"' 01 lrouble, 

6. n.,l1\''''~ tk "jump.,r" wi.., from the roil "DI!>"T." 
terminal to ground. 

' ;g. 10 ... ·29_C •••• <lI .... I.t 5, ... 1.9 Mo,., C, •• "o 1"9 
Volla.o 1."-I6OC·1611 1 

510rting Mator Cronking hit 

(Amp.,age D>-aw ) 

The Starting M otor Crank;n~ T "" t with a £ran.kln,g 
I""d is made to d ev,unine the current d ra wn by the 
otarlinl motor under a no"",,1 cr~nk;n~ IMd ( It ... en-

gille) . If th~ ~"U".nl durin.: the lollowinl ~ u.,..w, 
150 amp'''''', u", .taTlin~ motor ohould bo removro and 
",,,,,i t "':! . "..., figure IOA-JO lor lesl conneetiun •. Th~ ~n· 
J ino m~.1 be 01 ~pcrating «mpcutu," 10' Ihe Startinr 
) Io. or Cnnkinl To .. " 'hich folio" .. : 

1. TUm til;, llIol~ry-Starter T ... ter ""ntm) knob to the 
" 0 1'1''' poOihon, 

2. Set the voltmeter . dedor "",itch to the "16 VOL Th" 

"""i lion . 
3. Omnect u,., poOiti"" ",Itmeter and ammeter leado 

to tho pmiti.-" baltery post and the neiativ. V<llt· 
mete, and ammeter 1 ... ,,-, to lhe ... gal;"" baltery 

1'0"1. 
CAUTION: Conne<:tint a ".tandard" amm.t~r aC,_ 
Ihe /mllery lerminal. IJ}oo/d .hQ" ci",uit the /m ' tcry 
and damas« 1M md~r. IJ .. a I~.t ",.Irumenl .uch "" 
that .hou'" in (igun WA-JO with buill-in ",r;"'. r~­

';'Io"ce, wile" ",,,hi,,t 'hi.r. Ie". Ik 'lU~ 10 ronne<:/ 
""11,,,.to' I=d. direclly to 1M /mllery 'ermiMI, and 
no' 10 th~ MaUY ammoler 1., / clip •. 

4. C=t a · 'jumper'· " 'ire from u,., coil "DIET." ter· 
mi",,1 to ground. 

~. Crank the pngiru> lor l~ !<'COndo; ntlte the e ... ct .... d_ 
inll" on the V<lltmcter scale. 

6. Tum the ipt,ition k~y to the '·OFF" ]>O<lition. Tum 
the rontrot Imob of the &t~,y·St;,r1oer T .. ter cloclr­
WDo., until 1M ""Ilmeter , ... do exactly U., sa"., .. 
",ith thto . ",r(er m<ltoT "",n king tho ~"gi"". 

7, R ead the teo< aJIlDleler lor .ta rt;n~ motor C\llT<!n~ II 

Ihto ""I ammeter r""d ing", highe r than 150 ampe_. 
the . tarting motor ohould be removro for insp<>et;"n 

and "'Pllir. 

Ftg, IOA-3O-C.n._I .... I.t S .... I.U ""'0' Ct~.kln. 
Toor-l60C·1619) 



EUCTRICAl (Generating System, Starter and Ignition System) 1()..19 

S ... rllnl M ...... No lo .... , ••• _ . . .. ch T ... Only 

1'he NO WAD 1<-01 .. ill indicnte tho condition of Ih. 
otllrtin!! moto, by cmnpa,ri""n 01 1M! ammeter =><Iin,l 
allBinlt op"dfiOO no) 10ild O"",,,,tinK curr" nl. s.", figurR 
Ht"~11. 

"" 10 ... ..J l_(..,~ .. ';. •• I •• S>a";~, Motor No-I._ 
.... -{tOeJ6to) 

I Tum the BltW-,y-Swler Telt control. knub '" tho! 
''OFP' jlUflilion. 

2. Set the vollmote • ..,Iec\or switdt 10 tho "16 VOLTS" 
pooitio .... 

3. O:>nntcl the 1IJJlJ1>ete-, PQOIilive k ad to tho! poo!tive 
boottery tenn;",,1 Md the """""te. negative I ... d W 
the darte. te, mlne.L c... .. """,.o. l .... d lrom the battery 
""Iati"" "'nnwl to !he '''''Ier ,row"'. 

4. Tb. .ta."'r will run at no.load , and !he ........., .. 1 d""w 
Indi<:att.-d "" tho .o.m"..."" -"ouId "" 70 amp.!_ 
mu.imum a t 12 Vol ... 

. ........ 01 o .. d 1 ... ... IIClfIon CIf Starti .. g Mator 

1. DiKnn....,t the ... gali ..... ( ,round) co.hI<> l rom the 
bo.tlCry. 

2. U"movt! II><! .tII,Ie, ""hie from tho. l ta,te. tn(J1o' Ie,. 
mi"" .. 

3. UnINf'W lhuc ""l*:rewI .... ",in. the oWle. drive 
end plate w the lIywhH!1 houainf:. Remove lb •• Lart." 
ond the rubbc-r d"'l , inr . 

• . TD lnAta.IJ the lta,ler . .-ititln the rubbc-r dual rinl 
on the 1I:rwt-1 houainf:, .-ilkm tho .ta ....... _mllly 
to the 1Iyw'-1 hDuainlt . and .tart the ",\!linin. 
~ 

On I a, with an l u\"", •• k '.an,,,,i";on, ."" Iran .. 
",1 •• ;uR dip"ick . ube bt .. kcl I. mOllDtcd undu I"" 
" •• I~ •• idc .nuunllnA h<>h. 

Ij. Snul all ...,,,,Inln, boltll. then torque \hem 10 120M 
1.,.. It., 'i",1<o1lin, the middJ~ holt ~ "" . 

STARTING MOTOR RlPAIR 

In """'Y """"" II .... ill 001 be ~ry '" completely 
d,-,-hIe the .tarte. '" • .,..,.nplloh .epair o. n'\>l_ 
menlol ""rbUn 1"'1"ia. 

&1""" d~llnl the .tartintI motor. l"ftfIOYe the 
.",rtinl motor ".......,.. boond by ~~ the _r band 
..,...,..lIUlJiciel1Uy I<> allow tht! band In diM oft the end of 
the SIMI". I"""" :>nd ...........,. the 018.1e, dr"" actuat'n. 
\e"e' """"t. E=m'nr. tho b"'"'- to IDIlko. ..,"" they a", 
I""" in thoi. hulde... Rep""",, the bnJshoo 11 they a~ 
del.niw- Dr wom beyond their \lOClul Iimil. Check the 
le""",n 01 ~ .. ch hrullh "pring wilh ... pull oa>Je. Sprl ... 
!cno;"" ohould bo ~8-C06 IIU"""". FilU'" IOA,12 llIutt'alM 
• dia.o_mh\ed , ..... ol lhe ltattin,lDOlo;r. 

END f LA n 

r '"'''''' 'R ..... E 

ST ... n u DRI"E ~ 
AC TU ... TlNG Lf~U ........ 

COyt.~ 

.C!UAlING LE~ ER 
RflUlN S'RING 

OJ . ..... mbl y 

ORI~E 

t. ....",..." \he bn.ieh _, boond ,,,, .. inin, _ and 

.. """, .. " the bn..t. a" .. " bo.nd and u.., ola.w dr'''''' 

.. ctuatinl leve, "" .... t . 
2. ikmo...., the th,""",h bol~, oIM"" dri .... ~, houe· 

ing. and lhe 11.8.,,,,. dri,'c actuating Ie ......... Ium 
op.imI. 

3. llem,,,",, tho. p''-'Ot pin ",lni"i"g the .tllrter IU' 
adWltinl Je".., ... ntI ",moVOl lhe l""~t. 

• . Iliooa>nr>cct the romllluLaI<>r brushrs from the bnIIh 
hold..tL U .... hooked ~ In lift !he Ip.inp. R~~ 
thc bruAh ~nd plaw.. 

5. R=x>vc the ...... I\I1"\', 

6 . R.,mm. ... the .prlnr dip ~ \he ltarle. drl"" 
Fa' to the end uf 1M a""""' ... ohM', and ~ 
the . tarte. driVOl rea. _"hly. 

1. R..movt' the upper .nd 10"",. , round bn.uIh to Ira ..... 

'" 
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GROUND ~ RU5H 

CO il 
I fRM IN" l 

FiR. IO ... ·33_fi.ld Coli ...... ",bl.-16OC-7691 1 

5CJ"e ..... Remove the low~r b","~. Ref~r to fi~u", 
1f)A~13. 

K SeI>o.",1<0 lhe holdini roil terminal lrom til<- up","r 
~rou"d br""h lennina!. Refer 10 fi~",""" I()A-33 and 
10.0. ·35. 

CI. oning ond In .... <lion 

Wipe the field roib. arTn.'ltu,.... AM A"",,'u'e .h~fI 

with a dcnn cloth. Was.h nil olhe, l"'rl8 in ""Iven ! Ilfid 
dry 11>0 part.. 

'NO 'lAn s ... NO "'RM ... TUlE 

1. Ex.ominc tho bushing, in ,m, h"",h end plate and 
t .... drive ~r housini. If they"", &COred or worn 
~,,,,,,",,ive l y. repla,." the "...,mbly. 

2. Ct..ck the bru>h holde .. for hm~pn ",,,ing, 3M tho> 
insulated brush holders lor shor ts to grow,d. Hepla." 
"" """"",,"~ry. 

J . Check tr.. brush .prin ll" tension. It .hould .... 4$.;;6 
OUl,""". Hepla"" the .prinK' il thp ",,,,,ion i . Mt 
within limits. 

~. Cbcck the bruoh(,o lor "'·ear. Hel'la."e lhe b .... he. 
wh.>n th.>y 0 ..... ,,"{1m to 5/16 ioch in le-ngth Follow 
tho ""PS listed "nd~r ··Brush Repla""ment"· in thi • 
...ction. 

5. T cst tl>o "<rnatu", lor open willding" >In<i .hort cir. 
cui. 10 armat",.,. 1lhA1t. I'ollow 3le l'" jisted under 
" Repairinll" G"","rnto"· in thi • .....,tion. 

G. If the rommUUOlm is burned or hall a mugh .urf.,", . 
o. ;" mot< Ihan {l.(11O inch out 01 rou,ld. (un, i, down 
in a lathe or ,..ilh • tumin~ tool. PoI;'h the commu. 
lalor with ~OO or ~OOO ... rKlp<. "". to remov~ any 
bY ..... I~ft by th.> '"m;~s "I><''''IK>o. 
CAUTION : Do nol ,,~ emery c/o'h. R",UJv~ o~ly 

~~OIJ ~h commutator .urfau ·to dMn up '''!lChMM 
or .rorin,. Do ,,'" ""mOl'" mo,," 'han 3164 ;nch m""i· 
mum from 1M d"' .... ",' 01 'h~ """,m.<lat",. R~plau 
the armature il 'he "-r;,,~ .ur/are. u,. bodly KOI"<d 
", il 'h~ ./wl' ;. ben' or damal:~d. 

7. Check tr.. .!arter dri,.., for ,= ol"'ration on t ..... 
annat"", shall. 

~1!lD CO,I ASSEMBlY 

1. Inspo-ct the field coil as.embly sold"r ronnect ion. 
and iruu iation. 

2. T"" l th~ 6eld coiL. lor a .bon circuit to tho . tar"'r 
motor lraID<>. Block tbe drive roil "",,!act a...,mbly. 
on lop 01 tho "."u,r . nl',m with" 1';""'" of wood or 
ilmvy cardboard to pr~w"l g roundillll" uf 1m, fi~ld 
drc"Uit. Cunn.cl " !eo! lamp and oottery in .. ric. 
and touch 0"" ."'" prod to """ ",oning mota. ter­
m;",,1 . '''''' '''. ond the 011 ... , pwd to (ho .tariinK 
"'010, I",,,,,,. M.k. ,ur~ lh~ H~ld <oil br",h.,. a nd 
holdin& <oil '~rm in.l .re d~.r of the lram~. Th~ 

test lamp will ji~ht if a roil L. ohortNf to the . tar' · 
in K molor I",,,,,,. 

a. T ... , thP holrlin~ coil lor continuity hy pladng one 
!<oS( prod on tho holding roil I<orminal and the other 
prod a' tf>e drive ,"Oil terminal. Lillhtin, of the test 
lamp wil! indicate ","'inui,y 01 the coil. If , m, """ 
lamp dO<"S not lilbt. "" open ciraJ.it "' indicated. 

fi.,d C.;I A ... mbl. _ hmG. a ' .nd 'n, •• 'IGti •• 

1. l"""rt the . tarter Ira"", and pol~ "' .... w ",mov~r tool 
10044 in " vi.., : ",move the th...,.., pole sere .... liCCUr ­
inR the field roil. 10 the . fa""r Ira""". s.,.. figure 
IOA·."H 

C AU TION: Tighten the vi. e only , .. mci~nlly ,,, /wId 
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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. 

S. 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 un insulated 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. Attach 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. 
~ake 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. 

S. Pull the brushes out through the access opening 
nearest their assembled location. 

9. Position the brush end plate and through bolts in the 
frame. 

lD. 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 

20S 
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I"" .. th~ ~",J of !he arm.~'ur" .... ,11 and remov~ the 
'f.a,t~ , driv~, 

6. Apply a film 01 8""''''' di~ht lrade . ynthctic ,m· 
COl"' ) to th<- ~r1J1lltu", bearinl .urla""" and ,pi,al 
!Pelh. 

7. Slide <he drive ",""'mhly onto I)", ~rrnalu", and 
in. tall a new rc!J1ining c1i~, 

~. 1",tJ;1I "'" armal" .... and I)", movable pot., togelh~r. 
:\1,,1<0> 'U'~ ,h,,<\ the I.vu forks pn~a~~ lho> .... '" of 
I.t.- drive ~mbly plale. 

9. In,tall and lubricolp It.- leve, pivot p in. It i. ",. 
lair=! by lhe e("·er. 

HI. PI,,,,, "'" """,I "'''''~r on tOO ann.tu .... ~h.11 d,;v~ 
end, and the leatw" ",...,he, on the commu!>lU," ~nd. 

11. f'UlI th~ bru>heo out through tho He"",," """mnK 
nea",.t 'heir """'mhled localiUI\>, 

12. P""Hion II", b,usJ, end piaI<' and through bolts in 
the fraln<'. 

13. Pia", Ihe bro.h end pJ,ote locating d""",1 in II>< 
. tarler frome, 

14. Position lhe "ta'~r drive aetuating lewr return 
sp,ing and th" dri>e lIur howoing to the frame ~nd 
iruitall the throuilb bol ,.. 1)0 not pincb 'h~ brush 
lo.d. I>ot"'Hn tl>o br",h plate and the homo. 

W. ' .... lall the iJw.he. in the brush ho)d~ .... n • • IIre to 
<."teT the bTUSb .print< on Ih< br ush. .. 

16. Poo.ition the drive g""u actuating 1.->' .. COver on tOO 
sUOr"" and install II,,, b,..,h mver bancl. Ti~~ten 
th~ band "'tainin~ """' .... 

17. Checlr. I~ ''''rl .. no-ktad amPf',a~p rlra .... 

Co mmutator Turning 

Chock the cummulator rWlOut wil~ ""i"'hle "'luir"",nt 
II the &ltf~"" ()/ the commutator is '(JUg~ or l)}Qr~ than 
0,00"2 inch oul...,!-round. lum it rl()Wn in a lathe or with 
a 'urning tool. 

f'oli>h tho ",mmutator with *00 or ~OOO sandpov<r 
to reruu>~ all bur", l~ft by the turning """ration. 

Be . ure thai no copper particl .. remain on the u,.ula, 
tion botw""n tho> "",;trIIl"ts. I! i. not nN ...... ry 10 " nd" .. "t 
Ih~ mi • • on tho .1 .. lu motor rommuiato,. 

Br .. sh hplau m e nt 

R~pla"" the sta<k, bru.'lhe. when they a"" worn to MI6 
inch in Ipng,h Alw~y" in,t~1I ~ complete ..,t of '''''''' 
bru.h.,.. 

1. Looo;en and """cwe trw brus" cuw, Imnd and the 
''''rt<'' rl"ve 'ct"~ting Ie"" co>'er. 

2. R~mo,~ the t ... o thl'OUih hoI .. from "'" "",ric, frame. 
3. 1!<'fI>OV~ the drive !:e~< housins. ~nd the actuating 

love r ",tum .prin~. 
4. R~mov~ lhe slarter drive acluatin!: lever pivot '~l:lin­

ini pin and "''''lOv~ tN> Ipvn . 
. ~. rnooonnPct tho> hro>h ... from lhe brush hold~ .. , 

U .. a huuk...d 1001 to lill the .prin~ • . H"m'''~ the 
bruoh end plate. Hemo"" the annl>tu"" 

6, C ui Ihe upper gwund brn1lh wi,~ HI tho wmi",,1 
block as sh<twn in figu", lOA-J.'i. 

". 

VPPU G~OUND 
UUSt1 TUM'N ... 1 SCREW 

7. H.mo.e th~ upIN" and 10"''''' RTOund h,u.h ",'minal 
~ .. and '~m(" .. e the lowe, brush. Refe. to fiiU'" 
lOA~'l.1. 

8 Cut the two field cojj brush ",i, ... "t the welded 
f",ld coil junction a. oOO ... n in fiJU,..,. lOA~'l.1 ancl 
to ... .;w, 

9. Iknd the fleld coil junctiun . liihtly inward for wo,k_ 
i,,~ d"""u,,,",. 

to, To in.1a1l th" fi~ld <"il b....t>e. , pia"" a "'<vi"", dip 
on t~e uninIlulated part of tho> T1<W brush ... i", • . 
S'raddlp. tho COP!",T .ITap fi~1d coil junction wilh 
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It.> din aO><l d""" the dip with pi ...... s.., filr"'" 
10A.,17. 

II. Sold~. ,he dip and Ltu.sh ""i"" 10 ,I\(> field mil 
juneti"". 

I~. IMUlII tho I.,....,r , round bnW! and ",I.i" ... ,u, v," 
• ,:rew. 

13. T o 11"t6\oln lho< """'"' _d bruoh. pblct> Ih., broW. 
twmw] ..,....... in tho frarno_ I'bo", ,he "nlh ..... dod 
....... bntoJt ",nni",,] a Ni the hoId'n. ""] lermin:ol on 
W..".....· lnatall , .... ground <Utltact .. in> U>nn,nal 
I .. Ii .. """'W •• 1011 IiPi'en ........ "'Iy !Y.> R,"", lOA~"\R. 

]~ U"", <OO()« .000 sandpap<>'. clooon ,,,," """mulJol<.>r 

Il~ Apply. film of J ........ tli.hl .",<1<> .ynW.ic .ili· 
...... ) ' 0 ,he "rm"t" .... bfoo,ln. eIIda __ 0><1 '" the 
.pir.tl teeth. 

16. Install the "rma",~ and II,. "lO'o"al.>lol pot., "'Jethrr. 
M.ke ""'" tho, , .... k-Ye< furlut etlpre tho ..... of tho 
dri,e a_mhly pl.ol~. 

17. 1""",1l ~nd lubrioot.· th" J..,,·cr I>il'<>l I'in. it ;. 
...,t.~inro by tl><> ro .... , . 

IR. PIo"" the ow.-l "·~ol ,.,, "II (I", "", .. ,,,,,, >halt driv", 
~n<l ~nd lhe 1""Itt.-r w~rlhcr on U", cornmutlltor end. 

19 Pull t he hruoheo 0<1.1 th,..,u~h tho A"""", "ponin~ 

""""",I thei, ua<mh!ed Io<atlon. 
2ll. Pooitiott ,he 10m"" eO><l viole ~nd tlu-<Ju,h bol ... in 

tho IrMD<. 
21. PIoet> lhe lwush <'rid p/nu- k>co'inl dooo-o>l in 1""­

" ta""r Ir.une. 
22. Pooition the otartcr drive .. , .... 11", Ie'· ... ",Iurn 

"1";'" a O><l , .... dri,"fo pfI' "",,"in, '" ,he I"""" and 
install the thruulh bullII. On "'" pindt t:Jw. lwuoh 
_ be.....,n Ihe bnuh p1:tU- ~nd the I""...,. 

2.'1. 1 .... "'11 the bru""",- in , .... hru ... MI<I<>", R.- "" ... 10 
"'n!~' the bru&i, oprinp on Ih. b ......... 

2·' . I""iliun lho- tI,l .... ,...,., ~<!U1~lin. ""'~r roY<"< on u.. 
.tarl<or lind i"'UlII tho I.orwok """'" lotnd. Tilh ..... t .... 
Mnd. Ti,hlen II>< bond "'tninin~ .."....... 

~ •. f"he<k the .1..,,1<', ",,· IM" ampe"'g\! d,~w. 

T!lOURl( SHOOTtNG GU tDI _ STARliNG MOTOR 

SIC, ... , Will no' Cronk .". ,",I" • 
I. 1_ boUer)·. 
2. t)oof",,-ti,·. ~t..,",t .... "'y . 
J. ~fet:~ wu., frum i,,,illOn ,wildt ID ",Loy. 
4 lJclecti,,,, ipUliun -'Idt. 
5. Hi~h. ..... """ncr in ""'1"1<'. "" bat"'ry ... blft. 
6. Dcl""" ... , ",arter. 

5' ....... Crank> En,;"'" Very Slowly 

I ~ 00'''''1'. 
2. H i,h "",",14,,,-,,, ,n 01<0",,, ur Lott\l:ry ""bl~"-
3, o.,t.<-1ive otar~'. 

4 . Tight ~ngin~ 

$'ott •• Spin . But D .... No ' '",a,. Drlu 

I . S .... rter d,i .. " o . a<:lu.tlnl Ie"f' .......:hanism worn or 
broken. 

IGNITION SYSTEM 

TIoc iptition .y"l.." < ......... t~ '" the diOlrw...t.,.- ..-no. 
biy; ;,,';Iion cuil; an ,,,,,,ilinn fMistor wi", ~Iy; 
....... pi .... and .. iri...". ._ry '" e>:>nr>Od ..... <>om-
Io'N"'''LL s.., winn. d!aJ ..... firu'" 10"-39. '11", ~ 
01 tho i£nition "yol<olll ;" \u ..... ~ .""iLobl.. a' u.. proprr 

opark plu~. """"'" vallOtI<' '" <:IUM • _rk 10 lump 
the t;p8Jk Vlul l ap Inr I"",lrion '" I"" luel air mid"", 
in ..... <-ylinder. Two """'" dl"1."U'" . ..... p<i ..... ry ( "'"" 
volt"'II< ) cil"ruit ~rw\ tn,. lIo<.1>tId:rry ( hl,it ,,;.11.101.) circuit. 
"'" a ,"lIl.i".."j in u-,., i.nilinn OY'V-m, 

'" 
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Fig. 10A-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 windmgs. This sudden collapse of the 
magnetic field induces a high voltage in the secondary 
windings. Therefore, the high voltage (secondary volt­
age) which is necessary to force the spark across the 
spark plug gap, is produced whenever the distributor 
points are opened by the distributor cam. 

During the above cycle of operation, as the distributor 
points begin to open and the primary circuit is abruptly 
broken, the condenser absorbs the primary current which 
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tends to arc across the opening points. The condenser, 
through its absorption of the surging primary current, 
reduces arcing at the distributor points. 

The secondary voltage induced in the coil flows 
through the coil secondary lead from the coil to the 
center terminal of the distributor cap and is conducted 
across the revolving distributor rotor to the correct dis­
tributor cap terminal in accordance with the firing order 
of the engine. The current then travels through the spark 
plug wire to the center electrode of the spark plug. As 
the spark jumps the gap between the insulated center 
electrode to the grounded outer electrode, the remaining 
energy in the coil is drained from the coil through the 
secondary circuit and thereby sustains the spark at the 
gap for a fraction of a second. During the interval, 
following the appearance of the spark at the spark plug 
gap, the condenser discharges back through the primary 
circuit. 

DISTRIBUTOR 

The distributor spark advance is regulated entirely 
by vacuum from the carburetor. The distributor is 
mounted on the left side of the engine and is driven by 
a gear on the camshaft at % 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 lOA-40. The opening of one passage is in the 
throat of the venturi and the opening of the other pas­
sage is in the throttle bore just above the closed throttle 
plate. All manifold vacuum to the distributor passes 
through a spark control valve located in the vacuum 
passage from the throttle bore. Under normal road load 
conditions, the spark valve is held open against the 
pressure of a calibrated spring by a combination of 
atmospheric pressure outside of the spark valve dia­
phragm and manifold vacuum from within. When accel­
erating, manifold vacuum momentarily drops below a 
predetermined point and the calibrated spring closes 
the spark valve shutting off manifold vacuum to the dis­
tributor preventing excessive spark advance. Vacuum 
from the venturi prevents full spark retard. 

As engine speed approaches the throttle setting, 
manifold vacuum increases sufficiently to open the spark 
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Fig. 10A-40-Distributor Spark Advance Control-(60C-770 1) 

valve and allow a higher vacuum to operate the dis­
tributor. 

At high engine speed, manifold vacuum falls and the 
valve closes. This prevents loss of venturi vacuum due to 
bleed back caused by the lower manifold vacuum. This 
assures full spark advance at high engine speed. 

The spark valve functions in a similar manner to 
provide an intermediate spark retard whenever the load 
on the engine is increased to a degree where normal road 
load spark advance would be too great and the wide-open 
throttle spark retard would reduce the efficiency of the 
engine. 

IGNITION COIL 

The primary terminal posts of the coil are marked 
BAT and DIST to distinguish the positive (battery) 
terminal and negative (distributor) terminals. When 
it is necessary to disconnect primary ignition wires 
from the coil terminals for removal or service of ignition 
or engine components, care should be exercised in con­
necting the wires to the correct coil terminals. If primary 
ignition wires are incorrectly hooked up to the coil, 
the coil will have reverse polarity which results in poor 
performance and probably a high speed miss. 

A resistor, which serves as a radio static suppressor, 
is built into the high voltage coil wire which connects 
the secondary terminal of the coil and the center terminal 
of the distributor cap. 

IGNITION RESISTOR WIRE 

The ignition resistor wire is incorporated into the main 
instrument panel wire assembly. It is connected to a 
small pigt.ail 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 lOA-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 Visu(ll 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. See preceding 
section. 

2. If the insulator and firing end of a plug is oily, clean 
by brushing with a suitable solvent and an air 
blast. Failure to do this before cleaning with an 
abrasive blast will cause abrasive to pack in the shell 
of the plug and make cleaning difficult. 

3. Clean the plug, preferably in an abrasive blast type 
cleaner. Follow the manufacturer's instructions for 
the use of the equipment. Limit the cleaning time to 
about 3 seconds. Rotate the plug while it is being 
subjected to the abrasive blast. If upon inspection 
the plug is not found to be entirely clean it may be 
placed in the abrasive blast again for not longer than 
3 seconds. Prolonged use of the abrasive blast will 
wear away the insulator. 

4. Be sure to remove all traces of the cleaning abrasive 
with the air blast. 

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 lOA-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 lOA-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 ONG lIGHT 

fig. ,O"' ... , _ f ll. End. 01 EI .. """ .. fl.'--( I M·7&U l 

3. With .po.rk p lu g still in 1«;\<0, Qnd Q;, p,."..,u,e QP· 
pliod. U-Ol for """'pe ..... ion I ..... kug. by placini a lew 
d..,ps of e n gine oil on ,be ~nninal end 01 plUil ""d 
on II>< insulator whero it joins ohcll. 11 any I""LI ~~ 

i, p", .. nl it will be indi",iod by oir bubbling 
tlllOuih l!.., oil. II I<->t indicate. IeakaK~ ,..,pla"" the 
"pack I'IUi "" it lI\3.y overheat and =uoe p",·iKnit ion. 
If t...t r .... ull .. a m ... t i.factory. elMn th~ ' !"Ir k plu~ 
porcdnin bolo,"" in,,,,,Hing. 

1" ..... 11,,9 Sp .. , k PI"9' 

1J.elo,," installinl a D<W pJu l DO" one thaI ha l been 

cl"",..,d. at".,.y . be .u'"" K"P has been ,'" to .pccifica.ti<:mo. 
I. Check Ih' ..... d" in cylinder bead. It should be """"iblc 

to .. "t a new p lUK by hand. IJ th,...",d. TCqui,.. c1oon· 
in R. 'pply , Jew drol'" 01 pen~t"'ting oil of k • .., .... ,.., 
oil lh,,,,,oo. OI.olain an old "l Ull" 01 the """,., ow,. 
insl*Ct plug th ....... ds to milk • • u,.., (hey ~'" in iood 
condition and >crew this used p lu, into til<' cylind,.". 
hffld n. far all it will KO. Work pluK in and ou t till 
it can be seatO<! by hand. 

2. Check (Jlper<><! "" .. t "",IA"" on !>oth ~yl;n<!er "",,<I 
a.nd ,par k !,Iu~ .hd l. Se.t\ m uS' be "'''''', ~nd f"", 
from d ir ' to =u,e prop'" fIe<"ini of 'I"'rk pl ug. 
r.a.k~ .. aT<" not u sed with ,1M- 18 milli"...!~r .park 
plug. 

3, Install sp<t,k plugs by hand to make .u"" p lUKS ""at 
properly. 

4 · ' iRh'~~ AA~h pl,,~ I';_:!ll l .... ft. 

DISTRIBUTOR CAP A"'D SPARK PLUG WIRI$ 

In ~dd i'ion to i,. lu nction of di""'lin~ ,I>< oe<XIOOary 
,'oltngc '" th<- .park plult'!. ' h<- diotr;bu"" cap provid .. 
a'rrK>6pherk "''''ting to ttt.- dis,ribuw, through six """ally 
opaced 1""",he, port. in tho< cal' """"mbly. which, 
throuRh naruml ventilation p",ven' ,·apor and condensa · 
, ion fo,,,,",, ;o,," i""id~ 'h~ di .. ributor. 

TIt< terminal, in.ide ,ru, di.t ributor C3p ,,'" w;drly 
spaced to proven, the )X>8Oibilily {If a .'",,--f,," .. 0' ··atC­

ov,,"'· lx-,,,,,,,n te,minals as ' h" revolving rotor conduct. 
the voltage cMr,e to each termi.,.,!. 

The .p .. <k Vlug (ec",inal on "Hch 9\X',k vl ul[ ... i .. ha. 
a protec,ive neoprene boot. When ,be wire i. connected 
to lh~ .park plu~. th~ hoot provid~. , 'nn~ fitting in<ul. _ 
1o, whk~, ,,,.i.U; ""Mk plu~ ",i"fi,ing by I'ro""';UIl lh" 
I,lug an<! fe,mina l agains, shofl c;,cuill! ,hroulIh <!amp· 
nelOI, d irt or grease. 

IG"'ITION SYSHM nSTI"'G 

'Th.,,,, are two apl',"",,"h .. 10 illni!i"" "",ti"l1 and "",,"­
i"" . the p ,eventi,.., "",inunan"" diai"""i.! requirini the 
mo", "laborate Iyl"" of <"<lu;p"",nt. and I .... quick ch«k 
dc';l[TIoo for ro""",ive ' .vI"" "'"<:Irk whe", a opecific rom 
plaint is 10 .... ~1iminated. TIt< quick e!x,ck, or tu ,,", up 
w.tII can be po>tfonncd with d;ng"""is IYpe <'quip"",nt or 
" 1_ elaborak- 'Yl''' of "'1";1"""'" d ... ignt"d for the 
I' " <\>OIl<' , 

WI",,, dito ~,,,,,,i,,w I;:nilion lrouul"" it should be. ,,,,,,,,,n­
bo?-rO<! lha, the condition of the battery . bat tery C3.ble3. 
",",rtee relay •• wele, motor, ,,,n.,,,,lor. and generalor 
regulator cou ld "1T,,et the opera'ion of ,he itrnition 'y;otem, 
Dillkult ."'rt.in~ of ... n attribu,ed to faulty iRoil;"n ""n 
many tim ... be 'meed to £x"".,.i,'e volUlg£ d",1' d". kI a 
de/,""Ii~ s""t<;c ,~la~ or ""bl" . ... ",,,.."'tor ,hat i. not 
char l ing properly will allow" ha,tery 10 ""'lain in" low 
.tate of charie and rcoult ;n hard . tart in i . while a ",n· 
~rator ""I!llla tm tha, perm ;13 too high a ch.~'lIin~ voltaK~ 

... ill caUS<! burning 01 the I:"..,n"'" points. Theretoro. "ny 
;hv,""lig..tion of v.. ignition .y.t.om ,!>ould beg;" whh 1M 
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l'",vioWlly m<'nli<l~ U.,mII, wi th the Nqui,.",j ,-"erection:< 
Oo;n, mad~ ... their nned ia rl ~""""" 

It io """"""",ndood thnt "II t...1><..t tho. imi';"" ~y.1>mI 
be _<It. with \be aid <>I Pffl'Won 1 .. 1 equipment "r 
...".,table "",,,,,I~"" .... So.ver.oJ Il'J"'O' ~re .v"ila~, bul 
""Iy '-' will be lOlled lor pu~ "r muo\n.Oon H"",· 
c_. if "'Iui~nl of .""the. Iype iI.-d the ~u .... 
'" II>< <qUipmenl nll.nufact",,~, obuuId I>< (,,1 ..... ....:1. but 
ilnilicn oyot.>m ~lIb"'tion and adjua", ... nl6 ohould be 
In Comet "I><'<' i" .... ti."",, Mnny of u.. proo:.-dUJ'ft foe the 
.... of lho I"" tHl ..... ( M"In' teeler ~JK1 Tu",,·u p ""' .... 1 
. ", .im.ilae and thc i .... lruc. i.ono! will be coml>incd. WI ... ... 
Ihr "",to or prO('t(iu .... d;rr~ •. tho i ... I"""rioN will I>< 
ou'li ........ ""''''~Iy. 
I~rdlroo of III<' Iype 01' .,qui""""nl ..-. u.. 101· 

luwin, ""'U ""ill "" nt littt.. ~~h", unl .... the '<:$Ic. ;., 
<o •• oodl, u Ub •• • o4 . on", CIIlilor.thon i""lruction of IIIe 
.... uip""'nt .... m, la~lu .... ohouJd be eflr;,lully fo llowed 
;."/",,, any 1 .. 1>< .'e "",do. 

11"lli_ Tim,nl l •• 1 

' 1'Iw distribuiOo'. II I,~dy ad)uolNl • • u1OrnHlmly 
(.'f'<M'n.. ..... COI"I'..:I ,,>a.k ad~a",,", for ~I ~rI~ 
and """"""")' al any .i,"" ~n~l .... "PE'f<I 0' Joad .. hen 
pml"'.ly lim«! to tht- ",,~i...,. 

'"'" imilion l imlnS I«ll will indicall:> II .. limi n~ or II", 
lpo.rk in ",falion Iu N .... I pillion _illnn only "I idl~. 
Imi'M>n limin~ ~I 1, __ al>ove idle <an ...... 1 be n o,,' 
",,,,1), "",,\o'd and adj",\o'd by ............tn. lhe distributw 
lront .... Bine and IftlmJ in. dislributor I .. "",. 

I ~ "K\llIm I;"" fro", the d",rihullM' d"'· 
,oh"'lID _bly. 

2. Re"""..., No. ! ."",k plug .... i,.., ~nd ;nI"'U adaptor 
on .pork plu, and r<oron"'-'<1 ,po rk J>lu ~ wi ... "" 
~da.p"'r. 

'" 

~. Con""'" ., -"""nd,,,·y ( blu~ ) l""d 0/ Po ....... Tim ing 
Li,h l to adapt"'. Connect red primary lend to """i­
ti..., ",",,; ... 1 0/ boIlIe,y. COnr>f'C'll>lil~k primary lead 
10 ...,pli,. c.mu"al of bo.''''ry. Seoe tl,ur~ lOA":!. 
lit filn lim'TIJI I~'" ... d~oi«lt<'d '" "prTOI~ on 12 
""' .. ""10'"" "",Jr.". ""y ...... n«"lw .... 

4, n... limin, poi""" hM !<KI. limine rna."" .. n,i", 
from lop dead """1(" (T.D ,C , ) 10 10' ht!/" .. lop 
""nu,. ( R.T.D.C, ), ,..,., m:u h an: T .O ,C. \ 101' dto.&d 
""n"" ) ~nd 2". 6.10' . (bel" ... luI' dw>d ""n",. I_ 
1"'" ~It pulley ...... litninl II<>le1l. s.,.. ~~,... 
IOA-'4. Cleon !hi' dirt from the limin, """Q and 
nold>. If ..".,.,..ry dIoIlk 1M lim""' ........ ~nd notch 
10 ;m_ "'cibilily 

5. S\a.rt~...me and "PI!"'''' al """",,I idle IIN"'d ( , ..... 
m;";"" ;n ...... " ... 11. U..., 'imin, Ii,hl 10 oboe""" 
POOilion 01 craniurhnlt r u lley no",h on timin , mark . 

8. If In. indi""t<>:! ;,nhlon li",in;! io nut wilhin 'Jlf'<'ifi­
CIIIIonI, as list<>:! al the ~nd 0/ thio _""". "" rlorm 
. I.e'p 2 throu,h II"", 5 of "'mitW>n Tlml", Adjus' _ 
_ nl." 

7. If .po rk liminl it O>lr<'CI. """,1\JIO'ct ~a':UWD Ii..., to 

thP VlII<'UllJII diopl>",,,,,. 

8. Cheek 110" diotrihuln •• <> <i<>lennine if III<' ~dv"l'l<:" 

,,""""'nilorn ;" "f"l.~lin •. T o do thit. hold II", limin~ 

Ii,h, 00 ,hot ,n. I'min. marks ~"d ,I", ,",,1<11 Cltn "" 
....... , ~nd '""""I ..... I~ I"" ~nline. TI>e limin, notch 
ohould """'" ,,!un, and 1><)I<lnd ,n. pointer. If no 
.d~ar"", io ""ido'\I. "..., nt thr fol""';", If tl ... pmb. 
alJl~ "" ..... ; nil ,'AC't'Um ,,""-'1al*' at tllO! dilo,ribu",. 

." ..... v~"uum adva""" dinpl""IIIl "' 1....It;n. "" it it 
rll."..,,,,-I<"<I l.-om the b"",k~. plal~, 0' I .... b.""ker 
pbt.: it mndi"l in the hou.inK or on lho buahing. 
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9. ~" adaple, I""" _rk plug and .....-ortMCt r-------E""~---------l 
opo.k plul wi,.. 10 Ipork plu, lenni",,1. 

IGNITION TIM'NG AGJUITM(NT 

T1", ">e<:hani,,,1 cundilion ", II", d."ributo, a/f""U lho 
.""rk limin,: il io U"''''f'' .... importanl th:tl u.c, diolrlWIO. 
boo in ,ood meclIarUa:Il mnditiun 1><-1",.. .... kin, Ibit 
ad./UJImf'nl. 

I I'Priorm .Ie.- lib,.,. .5 1i.1K/ undH " IGNITION 
TIMING TF.sT." 

\!. ~ distribuLor c",mp ""'"' and ",ta", ditt,lb­
uta, """.in, .., tNU limi", mark and notch .~ I" 
ali",n .. "! ac=rdin3 10 IPKifi""';o .... ( fu,I~, w fi,UM 
10 ... ·53 ). Move tI ... dilolribuw hou.ing rlock .. ;'" t<I 
",Ia,d limins ~nd ccun"'relockwiloe to nd".n~ 
liming . 

. 1. Ti,ht» .. d"I,ibuto, cI"u,p .'" ....... It.-, tim inc ..... 
bN-n p",,,,,rly ""I. 

~ . 1I0!Chrct0 limillC .dj ... u .... n' will! l ..... ·~r Timinc 
Lilhl. 

5. Conllt"("t "<"UUJR linoe 10 dinn"bu",," ~"""wn dill· 
I"'fll~ 

OIOl.lbutor I • • i.lon<. h •• 10 .. Co. 1 

Thio _I i. made to de\('n""" il """"",i,'p ~ittanoe 
u .... in Ih" d"trihutM "rln\/l'y ( low wlto,c ) ci,e-uil. 
FM 1''''1 ___ 01 Ihi. lril. !hot diolrihHlor p,imIt,y circuil 
ind»deo the, """']] wi ... lrom lhot roil to the diol,ihutor. 
the d"'tribuLor lI'iIMry """"1 .... 1 kTe ... nd ... illl. Ih. 
b..,.k~r pbl<o and diolributor ~ .... , and "'" d;.tributor 
"""""I and mli ... . 

Th. diotribulOr ...... 110""" ..,.. ... ......w, .. ith I"" Tach· 
Dow<II Unit 0( !he M<>tor Tn,"" or Tune-Up THt.-• . 

I . C.I'~", .. T.ch·O""I1 Un it and 1m,.., lesl .. k<1o, 
, ... ilch in tl>c CALlBlIATE ~ition. 

2. Con","", .... 1 k.ood. III oMwn in figure lOA.."S. bl"cIc 
lend'" a ~ood "nKi .... ~ .... unrl Anrl ,ed lead to DI!o'. 
Ie""i .... 1 <>1 cuil. 

:I. U...".".., hilt. ... , .. iun 1 .... ,j I,,,,,, <nil. 
~. Tum ignilion owitdl ON 
5. Dik......"..... .... "". "';Irn ..".. ( red .. i ... with b("" 

...... ....,to, > from . 1 ... "" ... Iay and con""'" """ ..".. 
'" an au.iliAry . "', .. , ""bU: 10 . """', "wiidl 1<',. 
minal. o\he, kad I<> .... ll<'ry .. nninal 0( _"", ",lay. 
M""""'lariiy ''bump'' ~",u... • f~ion 0( " ~u· 
lion at " tim<- untll h1C""" =din~ io oblainod "" 
0..'011 M~'",. WiU, w-.. .. ke' poin .. d~. Winter 
."""Trl t.. in UI.A(; K BAND at ,i~ht ~nd "I """J~. 

tI. J/ poin"" io In bl.a(k boIJld. dn.tribulo, ..... i.IAJ\O@ Ie 
.. ,;"factory. ROJIdj,," ,1_11 ",cuJ.:>1or unlil POlnw. 
io .~in on SET UNES and ~ will! d_U 
~ •. 

7. If pomteT .. ""uide I I<> kil l of tho! h ... <:11 bond . 
..... ~ io ~~i ..... "nd can I>c found hy P.-....-.l· 
in, .. lollowto : 
R. Move red ked 10 diotributor pr ima,y lelm;""!. 

H pointe, """-... I<> hI.od! booM. "'1>t.."" .. im IMm 
coil to diotributo, . 

b If poin'e, it nol in block lJond. m""" Tfod \e.ad to 
di.',ibuto, Muoin,. If pointer mu" .... 10 hi""" 
hond oxn.mine d .. ,.ibulor prima.y outd ,,,,uM 
wi"", for Iooeoo ccnn<>Cliono. bruo.,n .lrAnm and 
chAf,,,W. Clwok bttoAker r.<>into for pillin,. burn· 
ing. i",,,,,,,,,,,. aU,,,,,,,,nt, and oil on In. con_I 
....,f*'-

c. 11 the pointeT don "'" IDDY" in'" Ihoo bladt band 
whfon tho Tfod IHd it connec\OO tu IN diolrib,"or 
'-o.sinw .... """'" the diotributoo- .nd cl.an the 
~ ""', ... """, it """laoli tho! cylindP, bIocIc. of .U 
POlinI. dirt. ",I and ~f"""', Cbn cur ........... 'lin. 
a""" of "Ylil)d". blodt . ... i",,"']] the diotrlbutor 
and ",""" ditt"bulo' ""''''von"". 

Din.lbutor Point Dwe ll h.t (On Car) 

II io imporl&\l WI thP h......u.r """lad boo -.dju ... "d In 
tho ~ poinl openin, Ipp) _nd th:tt the! d...,U 
........ lalls .. ithin thP .peci/ied .,.,..0 t<I _'" tNUlimum 
coil ......,;,., .. y . 

'Thr Tad.·o....n Unit muol be prnpr.iy CllihralK/ and 
dio.';b."o, "";'1&nce WI ......w, boof"", mo.kin, U .. d_U 
~, 

l. Will, II>. Wt I~.d. ('()~ "" ohu ... n in ~~u". 
lOA·~5, black l(1Id \u • ..,.,.cI ~nglne I'ound and nod 
Iud 10 D!ST. "'rminal of roil. lurn ""1,,,,1.0. Iw;!dI 
to the 6 LODE I_ilinn . 

2 Start ~n,''''' and ope .. ", at ~ rpm. No~ reGdlnl 
on o-lJ M "..". 'MIlt io the n...,lJ Ani'" and ohctuld 
I>c /....., 35" ·38", 

_Ill VAItIAllOH 

"'n f!I""""i,~ .. ,illlion in d ... ~ll .. the .... C;"" IprlI'd Is 
I"""""",,, will uo .... lly l!>dieo'" • worn d"l.ibuln. """fI, 
buohinl. b",,,ko. pia"" (If hilh "",is",,,,,,, in el!l>er 1M 

'" 
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primo,y M ~ry dr<:Ui1a. H.,.,.."...,r. hill> ...... ~n<'e 
in w """,,;M And ;18 ... _ cm "" found "';th s;mpl<' 
eloclliuol IeiIO to t.. iU ... ,,,,....t IaIM ; .. 'hie _tion of 
_ ...... 1. 

1. Cal;h .... '" Tam.f).;"U un;1 and mo."" diltribulO, [e> 

litljll'lCO! ."d d....,1J 1ooIoL&. 

t. Note d .. ..,U ",adin, a' Klk>. slowly inc ....... ~"I"'" 
.peed I<> 2.000 rpm. 

J . No,e .h.",. in d",·,·11 as 'P'" i. i,,,,"""""']. II d"",ll 
ollAng .. nlOtt' IMn 3' m:tk 11>0 I<'d>nd."y Rnd ,,,1 . 
"w,y d,,;uil re.ilIta~ Ie. ". whkh follow, J/ tett.s 
Indicole ""iof~ctory circuit condil;",,.. r~"" ... dis· 
Inh"to. RM r...1 10, tno<:hanirnl """or In ~ t'('linblc 

di.'ribulw "'""". 

s.coflcl".l' ... i.,,,"c ..... d Polo.it)' T •• , 
(M IIIt .......... (01 ... '" 01 Spo'* PI"g ) 

Thll I .. , if .... ,.., to <I<>"'rmi .... if .~ ......... ~nce 
.. p.....",' In ,.... ~ (ru.t> voI",!!,,1 rirnait. '"'" 
C";I T .. , Uni' "'" I".i'ion T .. t Unit is...o<l to "",ke 1Iw­
~, 

L OiiK:"\lnR«' ...... ,k plu, "'1"", 
2. 1""1011 ad.~pto .. <In "po,k pluK" and 1«'Of"I~ spn,k 

pi", wi..,.. 
3, Turn 5t'1",,;tu. "",·ild. of Coil Tp.' Unil 10 Sj,;CONU· 

ARY RESI"'TA NCF. (&rundH.y Effie;'",,,, Or Mil· 
lillmP<'>'e ) poohion. Zt-ro tl>< poin"'r On """'" and 
""',,,....,, Ih. rt'<J Ind 1<>" rood .nlm., ,round 

4. z.,,,, \ItchomI:"" . tum Iohe ... Itdor to tIM. 6 UJUI:: 
poollion , Thm ... I...,tor .... it.;h I<> u... ~.OOO rpm 

"""ilion. 
5. 1,;""""", Toch 0--11 Unit Ie&do. Wack bd "' •• """ 

~n.; .......... nd and .-.d load to ianition coil D1~". 
terminal . s..> 6,,,,,, IOA-<l6. 

6. Slatt en."", and tum hot "'JI ... idle Mlj""_nl 

, .. 

"""' .. cJocl<wW. until Tachomc",. indiootn 1.000 
I"lI<" n .ooo lu. the Tune--Up T .. ",, \. 

7. Wi,h ~ Lo.uI Df (;oH T..u Un" """"",1"" to 1 
cood ~n,"'" ,mund. touch numl.>e, I _,k plu~ 
adaptor wilh black ho.d .nd «-."'~ ,.""Hnl on 
""''''' . 11 po ;n, .r n'~'· .. dO"'n ,,,"I~. ,~ ,"" I.ft. tho 
pr imor)" wius .,.., .Qnn""' .... '0 'he ",it im prop<t1y 
(r.v . ........ ). 

8. H.Il''''' I<s, on ,.."",Inlnll" spe.rk plup. 
Q. Th '" hoi ~"g ;,,~ ;dl~ ~djUllt,""nt Ie""" <:<>un"' .... I""'k_ 

"'ioe until oo".d <n'i .... rpn. "' oblal'wd. Mo men· 
tarily o~n throttle .li, htly ."" 1M" Att"", throttle 
to 01""". R<'cl><cl< ~n.t"" Idl~ r(.>1" ..,.r,I r.adjno, if 

""""""" ry. 
10. Slop ~n,ine. re" ..... ~ Mlap"'''' reco~ .""" k plu~ 

"'i_ 10 opork plul "'rmin:lll. 

1111 COH(U/SfOf<S 

If ,he =din" a rt' a tt Iow1l-r than ..........,]. bu, ..... n. 
wm,,"'~ly teo. coil. coit hi. h ...... 1otI lead and tho i",i­
lion prirno.ry cl"",il for u_i,~ ,.".~. 

Rt..dln!PI. t"", "'" 10 ...... lluon "" ....... , 1M on< ot" ''''''' 

plu,> only. ""u...11y indi",,'e Jonoor mnnN:Iinno 0' rom>­
'ion in II>< distributor ""I' _1I~1a. UIW\'.n r.>adiniOi HI 
tho ph,R' ""n aloo t.. 0 .. ".....-1 by "open" s,,".k plulI" .... ~ 

p.lmory (i.cull _ •• Iolon,. T •• I (l ncl"dlnll 
1 .01<10. WI •• ) 

Th;" ,,,,It ;" rruuioo to <Wte.mi"" ,I u.,.,..ivr resiolanre 
uiotl in !be i, rulion primary ci..".h "om lhe batt.ry 
10 tho <'Oil E:lI<:eMi.,.., vol"'", drop (10M 1 in tho, primary 
,-ircuil ..-ill ~"" tho! ...........t..ry vollA~ of tho <'Oil and 
may """"" hard start .... or an tn,l ... m ...... ~lention 
or """'"Y putt. A .,.tiable volUl"'-l.er II ''"'" "ry to make 
Ihll t.lR. 
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1, Turn '''ltmcle' ... Iector . witch 01 tho> Volt.< Am""' .... 
T""ter to the 8 VOLTS position. 

2 Connect Inl lead.. "" .hown in figu,e lUA-17. Con· 
n","" rod voltm<t.Jr lead to Pooi!i"e tenninal 01 hat· 
"'ry and hl.ck ,,,Ilmeter load to ha'tcry tem,i ",,1 of 
roil. 

.1 Cotm/."Ct a "jumpor'" wi ..... from OIST. terminal 01 
mil to Kround. 

4 Tum i~ni!ion .",ikh OIL Voltmeter ,hould ,~.d not 
moro than 7.& "olts or I .... tha" S.~ ,·~h>. 

S, Turn ignition .wi"'h 011 .00 on ""veral tm-, If 
readini is not the """'" each ti",,, .witeh i.. tum..:i 
on. ,,"pIaN' ignition .witch, 

6 Test all wire! in cirmi! for liRhtn~ .... Mo.'e wi,..,. 
and ,,'a teh lor any c"'ng~ in "",kr readini. If ""Y 
c1>anKe, in til.> reading oreu,," while movin~ 0 wi",. 
look for 0 I,..,.., connt."t:tion al a wire pnd. or" I",yod 
or parliAlly bro~en ,,·ire. 

To ;"sure an a~'(."rate teot. the pnti", ignition ej.cuit 
mW!1 be . tabilizro by open>tinw the "",ine until it 
reach"" normal Ol"'ralinl: temperature 

TlSl CONCt U§tONS 

If u,., ",ading ~~"""". the .podficd volW g<-. e,,,,,,,,,ive 
"",iswn", is indicated. To d~"'rrn; .... the point 0/ mih 
,....i.ta"""'. wnnod the voltmeter leads un each " nd 01 
each wi,.., a nd con" ...,tio" in turn. Tbe il;nition resistor 
wi", """,",bly should read 5,5 to 6.S ,·olt. ,,"hil~ t .... 

..... ding a~""", :my one ronn""tion ohould toe Z<'ru. The 
reading acr.,.. any one wim ohould hP proportional to its 
length , and allownhle voltage drop for II", ~nti," prin""y 
c11'Wi(. 01 .. ~ volts. not i"dudin, the ...,.;"tor wi,..,. 

IgnitIon Coli Teot. 

The """",tion 01 u... ;gniHon coil. """,,ribed earlier in 
this manual. im"lv,," II", t",,,,,lonnation 01 haU",y volt· 
aRC t 12 volts) to a oullie;'nt hi.b voltage to jump Ilw 
rotor gRp in the di..tributor and the """rk plug gap while 
under rompression. The most COnunton mil /ailu"", are 
as foil"",,' 
I. Hi~h _islance duc to ror"",ion .t ro" """Uorn; or 

broken .... ir ..... 
2, Shurt cirL"Uib or hreakdowns of jMulatlun bel""",n 

the tums of the roil windinp. 
3, U,,,,kdo,,,,, of j""ul.:t!ion between the wind iniS and 

u,., CQr~ or .",..,. 

The p,,,,,,,dW'o lor (",,(in! • "" il ,,·ill v .. y dop<ndinJ 
"""n " hl<h t«tu i, .... inJ " .. d . ,be Di ' l n",,;. ( Motor) 
To"'er or ,he Tun e·Up Te"or. The use 01 the MolO. 
T."e. will be outlinod fint " 'ith the T~n.·Up T""te r 
proudure to lollow. 

TI§"IlNG COtl WtTH MOTOI TESTU 

To . .. u,... ''''''''''Ie test. 0/ the iinitKon roil it is irn· 
!>Orlant that the wil tester be pro...,rly c.Jih",ted. 

To proll"riy test " roil with the Motor Tool<-" three 
dille"",! ol"""ti"" . muot be perfornwd. TII<oy are as 
10110 ..... ' 

\. Coil beat 
2. Serondary con tinu ity. 
3. Coil caPAcity, 

con HEAT (ON 01 Off THE CAl) 

Defore teotin i any coil it must fi rst be brought to no,· 
mal opcratinR I<"mpcran'n>, 11 the coil i. on a vehide that 
ha. hoe" openning a . ufficient period of time to bring 
,"" coil to normal "lle,O!ini t.-mpe,~ture. it will not 00 
"""""",,,y to provide additional ""at. If, how"'·~r. u.., eoil 
ill not up to normal oporating remporatun::". it will 00 
"""""""ry '" heAl the roil 

J. O;".'onn""t primary i,nit;"" wi", at distributor ~nd 
<emo,'O biih lens ion lead from eoil to .... er. 

2. Trw'rt . d "pl<"r I~"d in mil ",,,wand am""", ("...,il 
T""k, l .... d. as .ho"'n in f1~ure tOA -4 S, 

3. TUm mas"', switm on. 

f;~, to ..... I_H.a'lng Coll-t6OC_n061 

4, Tum ""lector . witch of ("..oil T eo"" to COIL H I::AT 
pooition. 

5. H .... t coil' mi nut • • only. 
CAUTION: Do nol touch kad. while """'linN a eoil. 
To aootd .hock lurn .~1ff10l' . wi'ch 10 SF.CON /JA ~ Y 
EFFICIF.NCY ( M iliiamp"re) posilhm be/ort: al· 
I~",pl<"t /0 '""'0'" u.r dip'. 

I. CONDAn CONTt NUITY (SOCONDAn U StSTANCf ) nST 
ION OR Off THE CAl ) 

This test ill pe.(or",oo to toot the coil II<'rond. ry wind· 
ing for "0...,""" or hiKh ",.ist.~n"" and is made ",ith "" 
ohmmeter which is part of th. roil T",,( Uni!. 

C AUBRATION O F OHMMETER 
Refo re , ....... urinll the ",.;'''a n<>" 01 t"" coil, or other 

unit. calibrate the ohmnw"" as /0110 .... : 
I. Tum teo' ... Iector . witch to SECONDARY EFFI· 

'" 
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CIEI'CY I !>H1I""",, ! ",,"ilion. Adj ... 1 I<> 7.F.RO u 
k!fI ~nd of .... 1<: .nth >CO ~. s.,., &.U~ 
IOA-I1I. 

2. ~ rM """"''Y ~nd bh .... ,round k-od di~ 
Iollf'!he, ... 01"""·0 by d..;oI..d 1m... 

3 . TUm I00I1 .. 1...:1<>< _itd. 10 DWELL-OHM """il;"n 
~nd ndjun d ... ~!1 ohm "'JUI~I<>' unlil pOinl<o, r.n. 
...... i'i ET I.INE .. I , .. hi end "r """I~. 

4. DI1.con"o<.1 d", I""d •. Any ""'''tancr up Ul 10tJ.OOV 
(>hn .. nlRY ""'" be Tl>ClUUred by """"",,UIlI[ IhO! ", • 
• i. lIon('O! bioi"''''''' red p,i"",,>" ~",r 1>1_ ,round lead. 

YCONO .... V CONTINUITY UST 

C.il "' ~iI be •• nermal epHa.in~ .~ ... ,...,.a' un before 
n>ak]n~ .111, I .... 

I. C.Hb .... te I"" Ohmmeter. 
2 U,oconMC' distributor p"m"ry ",·i", lrom DIRT. 

to'n-nI",,1 nt Mil ~ni1 rem,,,,,, hilh te ... ion ]""d from 
"...,ill""". iIlCbl. 

3. 1"80.1 adto~"'r l""d in coil tower a nd Mn.......;t Coli 
Telter ~adIJ ... ..oown by ><>lid linco in fifU"" lOA· 
49. Md ( primary ) Ir>od to OIST. Ie,minal 01 coil and 
bI .... \ ."",nd) Ioottd 10 ada,,!.-. 1....d in toil """" • . 

4. 1'he """te. thouki read "'"'" thon 10.000 <>hmo ..... i.l· 
,,~. If 'M ..... din, is JrflIler !han 10.000 otune. 
o.v.il ioo <ie1 .... 1;' ~ omd mwol "" ",p_. 

(011. CA'ACITY TUT 

Thi. teet it ........ to dMcrmine !he <un<lition nf "'" 
windinp of !he ooil. Aller rompktin, tho) coli 9«ot>d. 
U)' C<mlinuily ( .... i.ta".,.,) T ..... nd tho coil Capoclly 
( Lnoul.otion ] T"'I. !he rosulto will indictt\e ",,,,,1M_ 1M 
<JOn I. Mli.laoIN)" 10' ".., in !he v~hiC!~. 

'" 

(otl (""",aTT TISI ' . OCtOUR( (OIl ( .... ) 

I. ~ ... prin=y ... in< fr(lm DlSI". IermiNIl nl i,ni· 
L;"" wil. 

Z. RPrnM ... "igh lerWon load r""" .... il tow ... _keL 

3. Conn<rt prin .. ,)" kad. , Md."" hI"d l 10 BAT. 
"'rmi",,1 anti Ill!,""!' lerminAl ,,( mil .... oown in 
II",,.., WA·JO. It i. nol nO<'''~'r 10 oboo,,·e jWll.r;'r 
" ·he,, <o""..,.i,,~ ,",I I .. d. 10 <BU. 

~ . 1'lLrn mit .. .., ... 1PetOr owIlch 10 12 VOI.TS pooitionn. 

5 . Tum ,....ttKY ianition .... ·Itch ..... 

6. Tum """'Ie. "",·itch uI :loin",," T eeler on. 

7. 1'lLrn ""lector "",It"" to I.:OIL SET """i,;"" and 
""jus, coil. Se( R~JUlator . Ieft hand control ) until 
....... " poinler indiooo"", 7 on cull..,. hanll. 

S. Turn 0<"1"""" .,.,iI .. .., 10 r:OII. T I::ST oo<ili"" ~nd 
nMel"\le ..... k . roadinS. "'.(~r pOin"" Mould indio 
CIo'. K .leady ,..""Iin( within .Itt> CooD ( blu~ ) 
coil band. An u ....... dy .... din. nl J divi.IJi""" ,..;thin 
IM ,...,.,t roil band 0. ~ madlnl OIL"",," ( It>.M Mt) 
0/ ,m, ~ood .... il bond indlcaW. the coil 10 be cklrc. 
Ii ...... If coil leo", .'" unNlilfaClt>ry "" ..... ~. j , 

ohould be ......,.,.<'<1 ond ..,""'ted. 
COlt ("',...(ITT TnT NOCIOU., 10ff CUI 

I . C.<>n1W<:t primary _ ofCoil1'Ml<!r I~ and hLock ) 
'0 primo.ry (D1ST. and RAT. I Iermi""l. of o.v.iL 

2. Co"""". hi"" ( ,,,,,,nel l Ieod of Coil 1' .. , Uni, 10 
body nl coil. 

3 .• ·0110 ... "'-&I. pmaocIu", III delcrlb«! in p~in. ""''''' 
6. 7 <UK! 8. ",,11m..:! u""~r ··Coil c..""dlr T ... , 
( On Car )." 
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IG'-IITIO'-l COIL AND ~[CONOAn INSULATION ruTS 
(TUNf-U' TESTU) 

Thill i. a oombincd teo' that is ma<.le wilh the Tune· 
Up T",,~, .,00 tAk ... l)w. pl."" of the ooil and """"",dory 
iruulation U!st. made wilh lhe Mo'OI T~<"'r. fly follow· 
ing tho> pr"""",,ure """,fully. the condo"""r. cuil. d",trilJU' 
10, cap and spark phlg. wi"", run be tc .. ed fo, leabgc 
( okk'etive insulalion ) , 

1J.o!h 11,., linilion T",,' and Tach·D."plI Units. of thp 
Tun<.--Up Teste, must be used t.o make Ilti. I .. ,. Th~ 
(gnltl"n . "il mu,1 b< ., Mrmal op<Ta'in~ lOrup<ratu"" 
("urn 10 'ou<h) b<fo"" makin( 'h~ t .. t . 

L Check b",~","r point "I"'dn~ ~nd .diU"' if nereowory, 
2 7pm ,ho- n>e"' .. on looth lhe I l[ni'ion Tost and Tach· 

J)..'~ll unit.. See "]\.Jotor Te!~r and Tu",,·Up T""~r 
"i"a,·h·Dwell Unit Calibration."' 

J, Connect lrod. of Tach·J)..·dl uni, a . ""","n in fig. 
um IOA·~l Conn""t hlac. I",d 10 a l[ocw:I enl[ine 
groun(l. rOO Je-,,<.l 10 the il[nition coil DIST. t~nnirutl 

f l •. 10 ... ·5 1_ 1 •• 1'10. Coil ~.d ~"d.,y 
I., ul • • loo T .... -I60C·110.) 

4 r:on"..,.t tN. 1..,,<1. of the l ,nilion Teot unil a. 
"hown in fig"", II}A·51. Con~ hlad IAAd 10 igni. 
tion ooil DIST. terminnl. n:::d I .... d W i~niliu" cuil 
BAT. ~rminal. 

• ~. SlRrl engine ~nd adjwot en,ine .pero to 1,000 rpm 
by tu.ninr hot enKi"" idle """"" dodrwi"", 

6, With Ihp ... 1<,<lor switch of lhe lillilion Teot unit 
in ,he IGN. TES'l' lKJOilion, adimt th<' I~ition 
Calibrator !IO t hat the pointe. reads on the SET 
UNE 10< 6 cylinde •. 

7. With r.hockproof plie", ... """,e No. I 'plUk plug 
wire frolll spark plUK RnIl hold ItO that it i. imP""'" 
• ible fo. a t;pMk 10 iwnp to ony pon of the "chicle. 
If coil, oon';""""r, rotor, COlO .nd "park pl u~ wi", 

a", good, pointer will 100W (""m RED BAND up 
into BLUE BAND 

8 Reconnect N o. 1 "I",.k plUli wi,.., to spark plug and 
... """t "!top 7 on roch of th~ "'m"inin~ ~J-'lUk plug 
"'j,,,,, Hlte< eaeh teo! 

9. Heduce mgille speed to n=.ornrnen<.led id}p rpm by 
tumin~ the ""t engine idle """'''' counterclockwi.." 
MUlIl<'nlarily oi><'n thro'tlp .li~htly ~nd then allow 
throttle to cIooe. fkch.rlt ""g;',,' ;,JI~ rpm and "". 
<illju>t il n..,.,..,.ry. 

10, itcmove all test leaM, 

TnT CONClUSIONS 

II, wh~n the spar" plu~ wire. are remow'(\ \0 .... "' 
a ti"", ) . the poill!tor remain. in the red band for QII .pa.k 
plugs, the ",il, rondo"",,r, or rotor;' rifof"",ive ilnd should 
he ""-ted w,th 1"'-" Motor T",ter ao 1"',,,iously oullined 
in Ilti. manual. II " Motor T""t.-r i. nol available the 
ollendinl[ <XmlPO""llt can f,., louoo by ournolitulion of • 
new unit for t ........ "U~red. 

If the poinkr .I~y. in the red band wh •• " lhe Wj", 

i. I"Cmov...-! 1!'Om one or two plu~ but mo.,.."" up into 
the bl"" oo.nd lor Ihe remtOiooer 01 lhe cylinden. 0 
cracked d;"tributor co.]) u. I_kinK >l"'rK plu~ wi,.., on 
the 10'" "",ding cylin<le ... ,. the C(lU"". Tu i..,ble the 
offcndi"g unil, ])ull the >park plu~ wire from lbe di •. 
trihuto. cap rockel , .. soon as s bad ( red band ) ",,,,d· 
ing ;" obt~ined. 11, with <""rk plug .... ire ",moved from 
,he ""I'. the pointer nK"'''' into the blu~ band, ,N. 
.",uk plUR wir~ is d<-l.ctive and should f,., "'l'lac'Ood. 
If tlw poin!to. remains in ,he red band the di.t,ibutor 
rul' i, cracked or ha. a high volkoge kak. 

Er,ors in ''''t m.y ~ introduced by the 1 .. 11~ .. ·;n,' 
L I"".oil not at ol"-,,ratini temperature. 
~, Improper crt.l:inc .pero. 
3, IllLp",,,,,. I~nilion T"", Set Line. 
4, BI"CaKcr point ""Itln~ ...-., wilhin "1",,;fi<"CI limit.. 

T]", ",,"""moer p,..,vent. ""cco.i,·~ arcing~' Ih. hl"AA k~r 
poin\8. and thus aids in the rapid colbpoc of ,lw coil 
magnetic field. In OTd~r 10 .=mplish thi" the conde.....". 
must "'we th"", imporlrutl characleristi",,' 
I. !>Iinimum ..,rie . ""';'La"", 

2. Specified rnl"'city. 
~. Maximum insulMion breakdown .".,ota""" 

The foll<>win.r; test, will dc\ennil>e tlw """dilion of the 
conde""" . 

CAltUAIION Of CO '-lDfNSIl TUIU (MOTOR IISTU} 

L Connecl tho> conde""". leste. "'ire dips Io~thcr, 
~. ' l"um mo.te, .... itch on. 
~, Turn ... ·itch of Con<lcn .. , T""Ie' Unil 10 MICRO. 

OHM pooition and ~lIow a shorl period of Ii"", for 
te. tcr to warm up . 

~. Turn rel[Ubtor knob "nt il mete. reado on SET 
UNE. 

'" 
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::; I.to»e .... 'Itch in MICROHM posjlion ."" P"~ 
""Ih Ot>nd<._, teo •. 

..... CRO_ ($U IU U $II1J.NCI) IUl 

J1efG'~ ' .... In' .he «>ud~n .. '. di>nOnne<l 1M ",I", •• y .n .. 
1.lbuto. "i~ .. ,be <o il a nd block "!,,,n .i><o b",ok • • 
polnl> "llh a pi«<: vf r.Lo.. pi_red ~ .... .,.,n lh. ,uhhl"~ 
hl ..... k an d .,m. Il~ not i"",,, Ii"". t.o.;lwnn lh, breaker 
""inh. 

I Aft., ""HhrA.ln~ I~ Condcn.c. T~.,~" I ~",-~ ..... i.e'll 
In MlcnOHM """i'ion and o:mN'f'1 t...I" I ... d. I<> 
di.,,;J.HJ'''' ~. ohown in figu,~ IOA-~2. 10M "'im 
a>n...,.,\lltI '" pt"im ... y "'nninal 01 distribulOr and II", 
othto- ,.i", '" ..... uibutor hou<int l. 

2. M • .." polnt~r Ihnuld , ... d in BLUE BAR """loKI 
MICROHM al rithl end of ..,.Ir_ 

3. If rudin, '" nnt in RI.UR "All . move (rOtlnd ~ 
I<ood of Co",*"",,"' """" • ...- from u,., distributor ......... 
,na to "'" hndy 0/ 1M condenocr. If meier ", ••• lin, 
imp ......... lI",n ~r U. no' p~rly ,~ 

4. M<W1' """""""', "pi'lail"' lead aboul If ~ o.l.n....~ 
1i(J1I ur II", ,~Io ;" 00..-,.,.'<'<1. I"" 1 .... 01 •• not prop , 
trly ron"",,1<!d within tl><o conde"""r .,><1 ..,nd"""", 
",,,0' be r.vl:t...-d 

MICRO''''U.g (C ....... CITy l rUT 

l. 1\0", Cu,><I.""", Test'" unit . ,. ilch 10 MICRO. 
fAIl AD posjti<>n. 

2. -n", OoI"'c;ly ul 1M condo.,..., in mi"t<>/""ado will 
bo> lndiOilli'd un 1M cen',,, band ul "",I~r. ConcIr ....... 
",~~ty mwlI hi! within limil5 of .21 to . 2.~ mkn:o­...... 

MIIOO_ IIN$Ul./I noN) 1U1 

I. Tum Con,J..""..,. T ........ unil _itch tu MEGOHM 
1'".il;"II. 

:! n... p<>h,,,,. o;h ould be in tho> IlI.IIF. nAil nu,kcd 
MF.GOH M \ al I~fl of "",Ie ) . 

J . If p<>inl-M' ;. QUI of BLUE BAR It> 1hI> rirhl, ,t i. 
A~ indication thai 1M conde""", j,,"ul~l;"n i. """ • 
• nd «,"d~""". mUll' "" r~pl."""'! . 
Cond....." ;n..,IMion is g<>..<l if poinler ;" It> lho 
leI. nl RLUF. RAR. 

D"U"U'O~ .. MaY ... L AND INSTAllAliON 

Ra"", ... 1 

I. Diownnooc.'t I"" primory wi,.., It u,., <oil. ~""'" 
the diflributor '....". .. n' line Ilt the dislributor ne. 
""" ... thoP diot. ibulOt "'1'. 

2. Scribe ....... It. on u,., diftribu"" body, ind ..... l ln~ thoP 
11<>0""'" nl thoP «>to,. and """ib< another mA.k "" tbe 
OOdy a,"" ~,,~i .... blod, Indica.inR tho 1""';lion of lhe 
hody In lhe blod. T """,, marks ea" b.. .. ..<I .. ",idt!o 
,,-h.,n inalltUinl thc di. tribo"",. in a CQr....etly limed 
en,i"" 

'" 

J . Hem<>"" the "''''''-' k>ck", ... h~r lind clt>mp AN:! pull the 
di."ihuu>, o"t of .he bloclt.. ( Rdc. to r.~ur~ 10.0.·,"'1 ) . 
Do no •• ota.e tto<, .. u k, h.!1 whUe tho di".ibu ••• 
i. romo,·.d or i, "It I "" " ' ' '''_'rIO time lho . n,ine. 

" .. tollation 

1. If thc cran_1t "". nol bHn "'181C<i .. hi)" the d i&­
tributor was remov<:d, p.:.Iitio.m the distributor in tho­
hln<-k od.h 1M roto, .h....,.t with the marl< ~i. 
OU&Iy kTib.d on the distri"""'" hody, and the marks 
.... the body and ~nli,,,, bk.clt in .li .......... t. '''"taIJ 
tho> diotribulOr "'l8lnin, .., ...... 



ELECTRICAL (GenerCltin9 System, 5tClrter and 19nition 5ystem ) 10.35 

If Ilnil""" timin, '" teqUII'I)d. rola~ u.., ......nbhalt 
""til No.1 pistn.. \a nn 'f.l),C . ... (~r II>< comp..-Ion 
liroke, Position Ih .. d;'lrilluwr in II>< block with 1M 
mr.-" at , ..... No, I lifin, pooition. M"k~ . wr. ,h. 
oil pu mp intumodlote dric'" oIIal! I, p'opoorly .. aled 
In tl>< oil pun'p. I! m,,¥ boo n~.,. .... y to . ro nk . ho 
• " ,In. ,,'ith th. .tarle, af.o. II>< di>lribwlo. d , ;'·. 
,ear ito ..... ially o",U'" I" • • cIo-< t. o"f.fe the 
h .. u","i •• o >lwJt I~U, i" .ho oil p ..... . . I .. ~II. 
bu. do not tiOo""', lhe difl';butoo- r-etaininl ..,...... 
Rolli'" the di. trLbutu< bud.I' ~ unlil W 
~kH points ""' jUlt Illirtin, 10 opt'Tl. Tip,1oon Ih .. 
",taininl[ """""'-0. 

Z. Connect the dill,ribukor vel"''',," wi,..,. lruot,;,jJ lNo 
<li.trihutor e.ap. 

3. Starl Ihe ~niine ""d chock I .... ilt"iti<m timin, wllh 
a timinf !ifM. ConnM:I 1M ,1ill,.ib" ..... ,'3"""'" Ii" ... 
• nd doeck ~ ~d, ... ~ with lho 1imiIq: lirbl .. twon 
the "",i,.. io •• ....,lenote<l. 

OIiIR,aUTOI liSTS .. NO .. OJU5TMINTS 

Vb" .. , In.pedion Df Di.I,II ... lor 

Bdor<' plAcing th .. d",tributnr in a n;..rihutor T""ler, 
remov" Any acrumulAtloI'I 01 , ......... OK dirt (""" 1M 
dholribu,lor ho .... in. and h~~k", I'la~ a_mbly, 1",,]XlC\ 
a. follow.· 

I. Ctwock di.trib,uor ohaIl lid< cloarn""" and end piq. 
2. 1 .... pec1 di.lribulor wit bu"'ing for "''''r and 
~ 01 """",lion. 

3. CMdr break,.,. pLote ~n.tion 10 insure ~ il "" 
bind. 

~. U ...... ~r <:lUll ""'"" be .. ouoth .nd Iirbtly lubriCfliM. 
S. J ... prct oondition rot I'\e'oClbie I",,". 
6. C'-'k b~r """tad """,1>0 for al~"""'I. 1'11_ 

'inl, burning, 8nd ,he ",bbin, hlock for ....... r. J::~ . 

~iv. ",,,tal Iran.l"" hf.tw .... n rontacl pointl il 
,e ... rally caUO<'d by A I.uliy <-onde""". or imprnp. 
erly adju.tMl voll.!O p Ilmilff. 

7. InoP<'d- ,'8"""m .d""""", linD"" lor .lignnornl and -,. 
Shaft .... d a,,<h l .. , w ..... t •• t 

An e""""",'-"Iy ..-om d .. tributor .n..tt buohlnf; CIon 
ee ..... uralic and inro.-t I I*,k Umm, "" .... ~i"" q>eed 
;, chan,<d. If .."a!Mi .... \I'ftr;, indientod. holh d;",ribulor 
.... It and buohing nnlil be relll;oC<!d 

I In.,,,n diolrihutor in Distributor T ... "'r. 
:2. Turn T.ch-Dw~U Awltch to the 6·WBE j>OSiliun. 

~nd adjust Dwell Re,utalor until pointer i. <>It .. I ... 
3. <:..nlW'Ct nod IHd to dilluibutoo- primary Iftminlol, 
• 1\"" ""Ilffy ..,.;td> 10 ON P<Ifoi!iun. 
6. Turn "",tor .... tdo 10 ri~ht-h;tnd pooitlol'l a nd _djuat 

""'"" rontrol until ~ -<18 ;,00 rpm. 
6 . PI;o.., rinK nn ocale <"tid of !)prm. T ....ion T_ 

around Ioj> 01 dislrihutoo- ..... 11. & .... ..., rin8 II d"",n 
.,aiMI top 0/ aim "" rin, ""''''~ ... """-It "" omoolb 
round ....,.. 

7. PulI";!h honk ~nd of IiIprinf T~noion T",,"', (T""I 
111(;1) o.mtil .... le rea'" 16 nunma. Ket1' Sprin, T~n· 
.ion Tesl~r al r"hl anile 10 di,\ributor """II, Seo! 
610'" 10A,'>4. Obee ... ~ DweJl M olor whi1~ Ie/Winn 
is br,ing opplied 10 di"ribotor ohalt. It dwell anile 
chang"" ""'''' I""" 3 d<,rmco ex""",,;,,", """' ... iMI · 
~ ... 

& To ",pia.., v",""urn diaphrapn ~y, brea.kcr 
pl;o",. d .. " ..... 'u< .... It and bushine:. _ "DIS­
ASSEMBLY OF DISTRIBUTOR" and .oASSEM· 
BL Y OF OU,TRIBt.rrOR" orctiono of thi~ I'Mn".1. 

9. If tJw. Pn-limi .... ry '1' .. ", indicate thot lhe diolribu_ 
I<>< ;. in rood n>echonical «tnditi<>n, p~ whh 
the lollowinl l""tI Qnd adJuol.mo;nli. 

a'.Dk •• POlnl te,ll 

UIiAUl POINT il'IINO TlNSION 

'--' opring ~f08Ion will ........ ,. in "point Du.t~'· U 
hi,h .~ and in ""'''l' i ... la"""" lack of len;t"'" ( .... 
"""'" rylinden.. 

£~--.i'" oprinC ""'lIOn ";11 ""u"" I'rftIloOtu", _, 
nI "'" Ollm and rubbin, block w;tlo a ~Itant ~ 
In poinl rap . 
i. p"rfonn OWl'" 1. ~. a. and 4 01 Shaft and R"~ln, 

Wear Te.1. 
~ , IlIt;.., T .. ter T"mtabJ" and ro""~ by Iw>d until 

bft"ur poin", ore do..,d. 
3. Tum Tach-Dwell .... td> 10 CA UBRATE pOIition. 
. . ......... book end of Sprinr TeDliion T.,.~ 1'1'001 

12,()1l ,,'''er ......,.hIfO ....... ~~ arm -'Ie the """'. 
tact point and al • rillo! a"KIo> 10 the pi..,L 

~. Tum I:oo.IIffy • ..-itch 10 the ON pooition. 
6. Pull rinK of Spo-inl T.-rWon T,,"~r .1.,..ly until 

dwell mo"'r ""i"I~' falll bAdr, indiOllt~ 1M """",. 
inR of the po;nta. S«. II",,,, lOA-50. 

'" 
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le"",,,n in "" ....... 
8. ""prin. l~n.l"" 01 Ihe ~".w,er arm ill nol ... lthln 

I .... tlml," "I 17 to .... ) 0<lllCe' , adju .. ". OUIJj, ... -<i ill 
"AOJUST!NC UHEAKER POINT Sl'lUN(; 
TI:::NSION" 

AIIJUSTlNg •• 1 ...... 'OI NT SP. ,Ng "NSION 

I.i'A~~ di ... dhuw in T ......... " '".., adjusUna .prin. u,n· 
. iun; I_en , .. , lurn t:.dlery """tch to I"" OFF poeilion 
10 .. , 'Old . hod,. 
I. R",n .. ,"", nul and inf:k""'~r ",Iainin, ",bll''',. wi", 

And «>n<k ..... , lead. 
:L '_n ~J'O" l ng ... taininlr nut ou/IidcnUy Lo .tl" ... 

Lr ... ker .... n> .~ill.Jl to bP """wi. 
J , M"...., Iprin, In ,oo diroction ,,'I.;~-h will I,~e I'" lin­

.,t<'Ii It'n.lnn , Mnvln g oprinll tow>.rd b'Nju,r ann 
pl,',-,1 ""III <1« ...... "" II", . p,in. l~rW"" _ :\1M-;nl , vrlnJ 
",,'ay Iron, Vi"". will Inc>-wl ... Ihe . pri"l It'nli<>n , 
Ti,htrn nut "",urdy and d-_,k "l',;nl t~fifion. Re· 
1'<"11 too odjUlltrn('nt unli] s~ilied .prin. ",,,,.I<>n 
i. nnL.,MIt. 

Olll. IIU IOI liSllIANCI 

".., DiotribuWf R..Uu""" T .. I .. made to dol<>ct 
n ..... 'w ..,. .. """'" in I"" diol,ibuWf primary Rnd 
. ..... nd .. ·i ...... mnTW<:tiono. and br=kr pOlnu, '"'" 1 ... 1 
;" ,,,",,,,, "ilh 0 ........ ..r thO' 0-11 M~ .... nI u.., I ""Iribu_ 
t~t .... 
I With boll~ry ..... tch In thO' OFF r-ition, lum _ 

. ,,'ltdllO CAUBRATE posit ion, ~nd &<!jusl Uw<:11 
A<'Jul~I"" ""IiI poin~r of Owen Me ..... ill on SET 
!.INK 

2. R. .... tumlJlhJ.. nf dlmibutor lester lind roIIIle by 
Mnd unlll nit! b"'Kk~, point.~ .... cI~. 

'" 

~. Tum ..... hollfory owitd> 10 O N """'lion. Indicorinl 
""'-'<I.l~ of DweU M~t<>c mlll!l rqister .-I.hin ~ 
lILACK BAR lor .. 1l.1A"'Ory """ , 

4. If r'eadin!r ill no! In bladt boor il II an Indication 
o f <tiny polnls, Iooot' ""' ....... -tiono or _i.lOo.- "';!hin 
u.., d;'I,ibulO< dn:uil. 

&. To locale lhe poinl o f hl~h ""lSI""",, ( POO' oon · 
tact or Iooee con...,.,-c ltme I . """'e ~ "",." ppM 1",,\ 
Ifo.ad . trp I>y Uf>P throu,h 100 "","""Ing ""inlll 
01 the d"lri~ulur ci.-cull until n>('(~r tWIdi within 
t .... Hl .ACK DAR 

G. Afte, the cawoe 01 too ~'c.!Mi,~ , .. "tan"" ha. '-n 
~llmlna.ed and point~' i. within Ii><! black hoir • ...,.. 
IIdj ... 1 Dwen Relulato. unlil ""In"', is a p in on 
S~.:T UNt;o nu. """]>1' ..... 1<'11 f", tho! normal ..,.1 .... 
"""" 01 u.., dll.!"bulOr bf>in~ IH-Ied. 

""GNINe AHO O"~"NO IliA." ~ CQN'''tT ~NTS 

1. Cbtock ali_nl of t .... "",,,k~, roolnLf " -lib,, ....... 
nifyine ~ Th;" ..... y belt be "".:ompIWwod with 
tIw! d ;"tnbu",. in u.., T .. ter Unil and tI ... OO<1lrolol 
adjuot.OO. ... foJJ"",~ . 

~. 'I \.rn Tacb·DwcU ... ilct> to U .. 6-LOBE pnol_ 
lion. 

h. Tum batt~,y .... itch 10 ON pooit\tln, 
~, TUm the motor drivO , ... 11(11 \" RIC HT HAl'.'l) 

ROTATIO:'_ 
d. AdjuOl the "1_ Control untH II ... IIlchomele, 

,,,,,do 500 rpm. 

~, fI ...... ~~r poin ts m,,"1 be alime<! 10 mob! full 1M.., 
contact. 

J . II .ti,,,,,,,,",;,, ~ry . .- T ool 121:;0.0 _ U.., the 
.Iolted end 10 bend tho! 6 .. 0<1 con~ IUPpnrt 10 
obtain 1M oor....:t ... Ii,"",""nl of poinlL s.., Iqu.., 
IOA-M 
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4 With tl... m .""," uf the telllel" tumro OFF, ,urn 1Il00 
d!.,<il • .,IO. '''ml<lbLe by hand until tl... h"",\e. _rm 
rubbinl block ",-,-to on III(' hllih puinl of the ""rn 

5. />I"",u", ,he ",,"'in~ of b." .. J~. r",inl& wilh A 1..,1 .. 
• nul~_ Gap s/"",ld be be,,..een Jl24" 00 .O'l{;" . Do 
nn, II ... r""l~r II"~U'" on pi,lJ'd puinb. s.,., 6.",.., 
IOA·57. F..,Ie. l'U~. mu,t ... fr.., "I "iI Dr d in ' . 
.... id "~n,.{.' , .. the d •• n poin ... 

6. II adj .... lmPn' it ....-a.y. oli,Io,ly ~n both 
tcr.",," on the s l.ariu, .. ty b .... k~r ""inl b r...,kel 

7 With ""~·drh.,, end 0/ Tool 1215IJ.D i ..... rlJ'd In 
tI .... 1"uo<1 hoi •. turn lhe 1001 ,Ii,htly 10 II ... rii ht ," 
lei' 00 ohtain tI ... d ... irod Il>l'einll. 

~. Ti.h"," h",~bl '."'ininl ""","o."",,,,,ly and .. ""In 
el ... d. the point .",,~In •. R.,1",at oteps 6, 7 and II 
""til ro"'-"Ot IPQdni ;. vb .. ~. 

•• U.1l1l 'OINT ownl lUI 

I , ... 1iI:n,e llwell M~tf!r .nd mau DW.ributor I""· 
~Illn<" T"",_ ....... d .. .,U ",.1 ..... " ..... .-alib • • ,cd 
'0 .... nt .. m""'. 10. n •• mal ~ I".i bu'or .....;"an ... ~ 
.tt:p 11 01 In,. ··DI!.1'RIRUTOI! RESISTANC~; 

TEST." 
2. Turn ,he Tach -O"'.11 , .. i'oh !l'I ,he t>- LOU," poOitlon, 
. 1. "filtn M"Wt-S,.ikh 10 ,ilhl.I""", pooition. ~n<1 3d· 

JII6I S J)<'l'<l C.mlml unlil T~ler ",ads :D) rpon. 
4 , lie3d Ow<,U Meier. 0..-..11 Mn,1< ohnulrl he he," 'een 

M '" 38 Mg"· .... 

.~,.~,. POINT IOUH«( USf 

I. SIMI'I)" i_ .pNl(I froon 200 '" 2.o:xl rpm while 
"""",,,inl a.row 11/lSte.. If eXIra ~ an _n ot 
cerl<lin .pNl(I. u.., """tacl pnin .. A .... bounci"-l_ Choclt 
I". toURh. worn. or dry cam. T .y increaoinK nr (\e. 

crnuin~ bfwtker polnl , p rin.- ...... ion wlthln tho! 
opeci/W,d """",,. 

2. If ~xtra IIaohct .... 11<>( """n. ,...juce li>«!d to.> .'iOCI 
rpm a nt! l'~ wilh "" .. u,ol. 

CAM t()f.1i ... CCU .... C, lilT 

W.,... com Ie*- .. ill COUlt' u.., aJl"ecu>d ~Ii...x, .. 10 
" /I", "", 0/ Ii" ... " and ...... 11 In. _ of_. 

I. "film graduated ~, ...... Rin, until one ...,.,.. n..h 
aplJO'lUll ~, " 0 _'" 

2. Chccl:: 10 _ If .U I'Iau- Itpprar a' [nte"",10 nf 
9J rt.Pg ...... phil Or mln~o I de,~ 

S, If IWII_ ""PHr U Une'~n inlervalo .. ""rn Cltm Or 
boont d.ii!lribulOr olullt Or indica.lJ'd_ 

OI."lbufor Ad.,,"<. hi" 

To perfonn nn a<CW'IOUo dwck of dOrlribulol' • .,.,tk ..t. 
~"""" o llP .. !ion, it ;. ,.,.",."n,.n<Jo,d tha, the /ollowlnr 
"'"'- he .......Jo,. III .... It ",H .. ble .~ty"" dlAlrib­
ulO< ..... Ie •. 

VACUUM ...... l'ttlAIiM Il.I~ liST 

'I'M obj.octi"" of thil letl Or to de"",. ~.c 01 the 
v""",um ad,'a""" diapi;"',m and houoing ..-rnhly. '"'" 
,"I ohould he made ...-l\h I .... di.oph"'l!rn huwin,altoocl>ed 
10 tho di.olributo • . 
I. Ins",l! vaCUUm todop"" ftninS in diaphrarrn I>u""in~. 

2. TUm d.ii!t.ibulOr ..... ,'" vacuum purnp on. PIo", 
thumb """r M>d ()f vacuum pump t.- and &<Ilust "".11,,_ "",,1tvI knob un,il ' '''''''IUD pUle rudo 
2!. ~ ,,-illl hoeo clooood olf. 

3 . Aliadt ~",cuum pump ..... 10 ad.::tp"" ;""tallm in 
di:lphrnpn housin,. V...",wn pUjfe Ilhould hold on 
muimum ,.,..,.,um otJl<liN.bIt: if 00 leab ""ittl. 

4. ~"'~ b"",,,,,, pL,,,, o~.i<>n "'hik- pcrfQ"ni,,~ \t,ak 
,.,.., 10 check 1'<)01""'''' of b .. a kM" p"'te to "~C'lUm 
ndva"",,_ Tho O""'k~, ,,!ate .hould i""lan!ly .... pond 
10 pull of diot~h'.lnJ. ",~"i~~ f ..... ly ",ithout ."1 
bind. or <1r.tr_ 

.'i If ~kag<' .. IndlCll.lfd by trot. d>ttk .JI """OPe­

I'on •. If kabl~ ..., .... 111 ... pt.oa> dioph",,,,, houeln, 
_",bly. 

VilCUUM ADVilNCI TIST 

I . I""",II "~""um adople. ~"in, ill diot,,1lra1JTI1 Mu~lnl, 
.,'" HIl>I.ch ru.t.ibutor 1~1e' "~""um pump "'* (v 

fillinl, 
2. Tum Ta~h-[N.·~II "witch 10 6-LOD," poo;,km . 
3. Tum battery . ,.itch ON. 
4. TUm lDOlO • .... il"" 10 RICHT.HAND rotalion. Ad. 

jUl' _ .... "'-' eonlfol to "PC"'''' diolributo •• 1 200 
rpm (~ribu\ur rpm). 

~. Alirn ''0'' of tell"" /kc_ rinl with nne of \he 
.. row fWlt-. 

6. Tum diot.ibutur IeoIter ....",um Pltmp on. o"",k the 
OI'<''''lion 0/ the ""'''''Urn adv....,., a t \he Imo,.,.t and 
hi,,,,,,,, nouum AM rpm _ttinp. Soo \he 'r>o:<:iA.,." 
Ii""" at the end of !hill """,ion. 

'" 
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If the spark ~dvan.,., is not within u.., limit under tow 
vueuwn, the primary .prinK adjustment iA.t f."lt. If I .... 
• park advnnao is nol within l!>.e limi(.g w\d~r hj~h 

varuum, the """,,"<lory oprin" adj",I",..nt is at /aull. 
Reloose the Lens"'n un the ""tard .prin"" by lurning 

Ihe adjustinl[ JXl"t. "" requirod D.ing Tool 121r,o..n. See 
fiJ!U'" lOA~'i8. Adjwt the pri"",ry "p,ing (1"'1 ..... 1 lrom 
the vocumu d,amoor ) first, fur the low vacuwn oottio"", 
""d the oecondary 'jJrin, .... t, for the high V9C1lum ... 1-
'in~"- A. ~ final c.hf'Ck. check the adva""", throughout 
e!l(i", ran ~. 

If il is imP<""'ibl~ Lu adjWlt both opring< to ~i"e the 
co.,..,.,t spark ad.'ancc throu Chout IfIt, '~n~", un.. '" both 
.prinp ohould be replaced and the . park advance re· 
adjusted. If the ad.,,,,,,,,, cham""'risti", .Iill cannot be 
brought within "p""ilico.liono, check 10 mak~ sure the 
pro~r diaphragm aooemhly is jMtall.-d. 

DISTRIBUTOR OVUH"'U~ 

A disaokmbl.,.J v;"w of the distributor is shown in 
fI~ IOA ·W. 

Oi ..... mb1r 

L Install tbe distributor in a v;'" or distril:>utor !eoter. 
2. Re",ov~ the rolo, and ,....tai""" 
3. !{"movo the "aruum adv"""" rod r<lainer. PwIh the 

rod ont of thp plote. I~mo"e the vacuum unit from 
the disuibuLur. 

4. Dioconncct the primary and roode'_r ... i .... from 
the breaker point tennin.J. 

n. Remove the umde""",. 
6, R~l'OO\I. !he break .. point aucmbly_ 
7, Retea..e the tension on the ,..,turn .prin8> and di._ 

connect the . prinp. Do "01 ,Iretch The .pdn&' a. 

'" 

CliP 

~H"'l 

UEAK!R PO INT 
A,SEMal~ 

.J,:. 

di,lvr tioll "'oy , .. ult. ma~ in~ it im ...... ible to oblain 
an adju>tment. 11 the >prin, o are d istort.d, diourd 
them. 

R_ Remov~ the distril:>utor from the vioe. Remove the 
distributor atp clamps_ If ~ ..,lid·l~ drive ~ar pin 
ia used, file u., ~n.-d end from the pin. Dri"e out 
the pin with" punch ( fi~e lOA.oo ) . 

9_ If the ~ea, and .haft '"'' 10 be uoed a,Kin, mark the 
gear and shaft 00 that Ihe pin hoI .. can be . ""ily 
aligned /0' assembly. 

1U. Pr_ the gMT 01'1 the shaft Wling Tool 1239(}.C·l 
(fi~ lIJA-61 ) . Slide the distril:>utor shaft out of 
the body_ 

H . P""ition Ihe d;"trihuto, in a vi ... or disldbulor t"lter. 

12. Hemove the lock rit'll attachit'i the breakeT plate to 
the buohinl[ ( fiiOre lOA-62) . Lift the breaker plate 
from lhe body. Pull the primary Wjf~ thn"'ih the 
opening in the distributor, .. ""kin, from Ihe inside 
of the diAlril:>utor. 

13. Rl>mo,'~ lhe ground wi"", 

H. ComP''''' and inoert the olott.od end of the buMini 
removal tool 12132-H into the di.t.il:>ut", bocIy. Al_ 
low il to e~pand and butt "pinst the bwbing , With 
tho dUtrihutor seated in Tool 1239(}.iJ, drive oot the 
buMinll (fig"", IOA~) , (Remove """ter ocrew from 
Tool 1239(}.D.) 
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CI ... n;n" .. nd In .... <tl .... 

Soak .UI""t. of tho d;stribulor u,..mbly (elI""pl con­
dcn>(:r , bu".ke, poinl ...-mbly, dklph""m a,...,mbly, .... d 
pleclrical wi,in, ) in M mild cleanlnl ..,lvenl '" m;""",1 
"l~<J1O. u.. _ ...., • "".,.h c .... nIOl • ....a ... ...... Wi~ .u 
parb t .... t <>On DOl be I ... ~ in . .... h"ftl . .. ith A c~ 
dry cloth 

After f"",ign depoolt. how t-n I...-n"'" by oonkinl. 
..,,,,b Ih. I"',to willi. 80ft b,;"tle brush. l).o n'" u,.,. "'i,,, 
..... "". Hie. ~ ........ obruin ....... 1. Dry tho:: 1"',10 with 
<"",puoII'ld oi,. 

R ... mto.. 1M buohln. ruff""",, of the dilol,ibuw ohalt 

f ig . 10", .. 1_0 ... , lomoYRI-I.aC·17111 

oud enmi"" the bushin, fOO" _,. n.., minimum allow· 
abl<l ."aft di<"ne\e, .t tho> oolll>ini is 0.4675 inch. The 
"",.Imum allowAble i". id. dla"""", nf u... bulhinK ;. 
0.4600 inch. Ro>plooe ""m parle. 

111II~ the cun ~ lor ""';nl and _;,no of ..-ear 

If Mil.\' Lob, is """ ...... o r worn. ",pllo~ u... """'I. 
1""Pf'C\ , ... bft4k", pia ... _mhly fot oi l'" 01 dia· 

10,1;"" or othP. rlef!'ClO!, lteplaOl It If it .. d~fpclke. 
",.. l:>r=ker point ~1Ub!y and """""'ns<>. ohuuld be 
",p~ wlle_. II", d;"IJibuto . .. .....,thaulPd . 

, ... poe< a ll ~""1'iool winne rOO" ,,,,yin,. brul<o. ek... 
and "'1'1""," any thaI are ""I in IIOOd omdition. 

1001 " !"~.' 

lOOt ""''\''1 .. 1<1 
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1001 '''''''' __ _ 

Chc<:k the distributor baoc lor C!'Ilcks o. olher damage. 
Check !he diaphragm noll_int. brack~l. and rod for 
drunaK~. Check !he vaL"um Ii"" fitting th ...... dIo, for ~Iri[>­
pinJ or other damal~. T~.t Iho di.ophraRm a _mbly for 
I""kage. Replace all dpfootiw porte. 1'",,1 the condenser 
on a teol .. I. ltepla<.., il il it 00.". nol ~I .v<rifications. 

A.oHmbl y 

I. Oil the bwlhing and f'08ition il in the body with the 
h:k rinK end up. l"..tall tOO hwohing u_in~ Tool 
12132· ... and adap",,.. (figure 1O ... -&I ) .1um the 1001 

11132 

unlil the 8dap~r bollo .... firmly all'lins' the diolrib. 
ute, body 

t . Ellmi,1I the bushing 10 the pro!>"r .i .... ( iii"'" 
10 ... -65 ) . 

3 Pa .. the primary wi .......... rubly lhroullh the open · 
ing in the d ;"tribulOr. wurkin& from the: i""ide to Ihe 
ouboide of the d;'tribulor hou.ing. Pun !he wi", 
throurh the op.ming unlil Ihe l"""linl ,top i. AllSh 
with the inside of the d;'lribulo. «(ogu,.., 1OA-66) . 
l""uU the lround wi ..... 

~. l'ooIition the breaker plate in the body. l""taU the 
lock .mll 10 """"CO the pIa" ( fiRU'" lOA-57 ) . 

, Ig. IO"'-61~I.o.k II..., '"'IOII~llo"--(60C.112. ' 
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s. n", btooaker plalc io 01...- installed in n,u ... IOA--68. 
"""ition • new b_ke. point ..... • .. ,lol .• on tho! 
b.~r. pia Ie . BI< oure the pi.ut pin ~nl.e ... the h<>l~ 
in the bnoaI<~. r>la'". 

6. Conr>«t the ,round wi"" to the bnotJu,. plate a t the 
end cI ....... t UI the adjU'~ I .. nt 01(11. 1",,4111 the other 
.."..,w and Io>o.-I",,,,wr .t the <>pp""it.. ond of Iho 
_tnbly. 

7. InstAll K DeW ....,r>dcnMt. Pb"" rhe cond~ ..... lead. 
priIM'Y lead, I<>ckw~r.he" and nul on the primo.y 
tennin>.l. 

8. Instolltu Iw<> ",tum &I>,;n,. on I~ "djUi/\" .. n' ~nd 
bn\<Iker plate puwt. Make .... \.O t" tn.. the _ond.'1 
. p.l,.. II i~"'.11e<I . "'Jacen' ... tM no" .. "" ,balnMl'. 

9. Instllll!l", v.<:IImn uni t 011 !he d i.tributor body. 

10. I"""" the tip 01 u... V.CUmn rod th""",h the breoolter 
plalc. A.tad! the rod .. ith the ",,,,Iner. 

II . Slide.he oholt into the body, "olnll ca •• ""t to d.m· 
aK" the rubbln, block 0<1 the """,kp. poinb. TIl. 
>hal, . nd .~ ... ..., ..."Ia<H ••• " .... "'hlJ. 0"" 
put ,hould nOC he ..,pI_ w lt ...... t ..." tlKin~ the 
o,he', 

12. p,.. u... _r on the oMI' ( II,,, ... m ... .aI ) until an 
~J>d cl""tanOo of .0'l!I inch io obulned bet"'""n tM ,eat .... 11~r ""d the diotri!>ok>. body. If a new ohaft Ie 
beinl inotllllPd, drill the ohoft with. ,,{,.in<;h d. ill. 
Ullin. the pin hoi<> in , .... ~ar -'-Ido<r M • ",ide. 

13. l ""bU the pin Ihrou~h the ",ar ,."d _hilt! ( !i~re 
lOA·60) . p.".., the pin !f the ""Hd·tYPi'! pin ia uoed. 
l ... teoU the diltribu_ atp c\an,PL Luhrica te the ""'" 
with lurh tempenttu .... "",,·!ibM .1'CUt'. 

14. M.u tINo lollowin. do<cb ~nd adjuotnwntll ... ~ 
"",,1_ pn)~io,,",ly !n thia ....oIlon . 
a ....... h. point 01""'1 ~ ... ion. 
"'Ii", u.., brM.ker poinb and odj"'l the IIII'. 
Vacuum adv~. 
Chfc.k the b""",er p<lint d",eU nnd _i.olAtlCe. 

SPlCl f IC"TION5 

Gen . ... ' .... 

" ..... ""'io;~ 
VOllAp ,., 
Amp.""" " '" 
Cut .. ln S~ (Ge""rator ",m ) "00 "00 
Rolf<! Oulpol Sr-d (C-...tor rpm) '"'' "" 
B"'~""" 

NUlnber Ulled , 
Or ... irutl ~ .86 in . 

RnlIh Sp,!n, T~iM 3240 .,.,. 

W ... Lim" yom. 

I"uJl<y 
Pitdl Oiamete' 2.70 in. 

Nmnbe.oI Sbeo._ , 
.,& 2 :1 

!Jell 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 OPTIONAL 
(R.P.O.) 

Voltage 12 

Rating - Ampere Hour 40 55 

Plates 54 

Specific Gravity - Full Charge 1.270 - 1.290 

Terminal Grounded Negative 

226 

Starter and Drive 

Cranking @ Normal Engine 
Operating Temperature 

Amperes Draw 150 maximum 

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 2' 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 

Rota tion (Viewing from Top) 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) .022 - .030 
Shaft Diameter 
(at Bushing) - O.D. 0.4675 - 0.4680 in. 
Shaft Bushing - LD. 0.4680 - 0.4695 in. 

Condenser Capacity-
Microfarads .21 - .25 
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Vacuum Advance Characteristics­
Standard Transmission 

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 

600 112 to 11;2 .78 

800 31/ 2 to 41;2 1.30 

1400 10 to 11% 3.45 

1800 12V2 to 13% 5.00 

2000 12% to 14 5.35 

Maximum Advance Limit: 15% Degrees. 

Vacuum Advance Characteristics­
Automatic Transmission 

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 !lit to 2 11t 1.27 

1600 4% to 5% 2.93 

2000 5% to 7 3.94 

SPECIAL TOOLS 

TOOL NUMBER DESCRIPTION 

10044 Pole Screw Remover 

10505 -- C2 or F Bending Tool-Generator Reg-
ulator Adjusting 

M-183-RTG-5 Thermometer-Voltage Reg-
ulator Setting 

M-276-21 Terminal Clamp Lifter 

12131-E or C Remover and Replacer-Dis-
tributor Gear Pin Anvil 

12132 Burnisher-Distributor Shaft 
Bushing 

12132-A Replacer-Distributor Shaft 
Bushing 

12132 - H1 and H2 Remover-Distributor Shaft 
Bushing 

12150-D Wrench-Distributor Adjusting 

12151 Scale--Distributor Point 
Tension 

12390-C1 Remover-Distributor Drive 
Gear 

12390-D Installing and Locating Fixture 
-Distributor Gear 



lOB-LAMPS, INSTRUMENTS AND CONTROLS 

LAMP CIRCUITRY 

Figure lOB-1 shows the wiring diagram for the exterior 
and instrument panel lamps. See figure lOB-23 at the 
end of this section for a complete electrical wiring 
diagram. 

HEADLAMPS 

The dual headlamps used on all models are the plug-in 
"Sealed Beam" type lamps. The two outer lamps have 
50 and 37.5 watt filaments and are identified by the figure 
"2" moulded into the lens at the top of the bulb. The 
inner lamps have a single 37.5 watt filament, and are 
identified by the figure "1" moulded into the lens at the 
top of the bulb. 

The headlamps are turned on by moving the headlamp 
switch knob to the full "out" position. After the head­
lamps are turned on, selection of the highway (upper) 
beam or traffic (lower) beam is made by depressing a 
foot control switch. The 50 watt filament of the outer 
headlamps are lighted when using the low beam. The 
37.5 watt filament in both inner and outer headlamps 
are lighted when using high beam. A hi-beam indicator 
lamp located in the left center of the speedometer dial 
will light to indicate that the high beam lights are on. 

Beam Adjustment 

Two adjusting screws on each headlamp mounting 
flange provide aiming of the light beams. The vertical 
adjusting screw is located at the top of each head lamp. 
The horizontal adjusting screws are located at the side 
of each head lamp flange assembly. See figure lOB-2. 

The following procedure is performed using a wall 
chart. The headlamp bulbs incorporate aiming pads 
which are optically ground to permit the use of approved 
mechanical headlamp aiming equipment. When using a 
mechanical aiming device, follow the manufacturer's 
recommended procedure. 

Adjustments are as follows: 
1. Place the car on a level surface 25 feet from a verti­

cal wall or screen. Headlamp adjustment should be 
performed with the car unloaded, and the trunk 
empty except for spare tire and jacking equipment. 
The fuel tank should be at least half full, and the 
correct air pressure in the tires. 

2. Rock the car gently sideways to equalize the springs. 

HIGH BEAM 

1. Determine the horizontal centerline of the head­
lamps by actual measurement of the distance be­
tween the floor and the lamp center. Both sides of 

227 
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5. OlVer ..n the headlampo """,p t on~ inner lamp. 
6 , Turn on the hoadlaml"- DePr<"$$ the foot COIltro! 

, witch for high ..... y (upper ) t>.arn.il ~ry. 
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b<.adlamps, 
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1. &en...., of the greater di.tance bet"'·oon the two outer 
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~ HORIZONTAL 

HIGH INTENSITY ~ 
ZONE OF 2" 

BEAM PATTERN 

25 FEET 

<t OF HEADLAMPS 

r---------VERTICAL <t OF LEFT 

HAND INNER HEADLAMP 

VERTICAL <t RIGHT HAND 

,~ LINE OF 
"'" ADJUSTMENT 

HIGH BEAM " // <l OF CAR * 
, ~ ~ 

HIGH BEA~M-I'; -__ , / <l FRONT SURFACE 

" OF HEADLAMP BULB , 
THIS DISTANCE EQUAL TO ' 

* NOTE 

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. 10B-3-Headlamp High Beam Aiming Chart-(60C-7627) 

headlamps, draw a vertical line on the screen 27% 
inches on each side of the car centerline. See figure 
lOB-4. 

2. Turn on the headlamp switch. Depress the foot con­
trol switch for traffic (low) beam. The high beam 
of the two outer headlamps is correct when the 
traffic (low) beam is properly adjusted. 

3. Cover one headlamp and observe where the light in­
tensity falls. The upper edge of the high intensity 
zone should fall on the horizontal line (centerline 
of headlamps), and the left edge of the high inten­
sity zone should fall 2 inches to the right of the head­
lamp vertical center lines. See figure lOB-4. The verti­
cal limits are ± 2 inches and the horizontal limit 
is 6 inches to the right of vertical. That portion of 
the high intensity pattern that is shown to the left 
of the vertical centerline is "stray light" and should 
be disregarded. 

4. If the high intensity zone is not centered as specified, 
remove the headlamp door and adjust the head lamp 
assembly to correct alignment by means of the ad­
justing screws. See figures lOB-2 and lOB-4. 
CAUTION: Always adjust the aiming screws coun­
terclockwise, then clockwise until the high intensity 
zone of light is properly aimed. This will bring the 
beam into final position with the unit held under 
proper tension when the operation is completed. 

5. Check and adjust the opposite outer headlamp in a 
like manner. In most cases, headlamps should be 

adjusted as specified herein. Where state or local 
laws differ from these specifications, lights should 
be adjusted to conform with such laws. 

Bulb Removal and Installation 

1. Remove the two headlamp door retaining screws 
and remove the door assembly. 

2. Loosen the bulb retaining ring screws; rotate the ring 
counterclockwise and remove the ring. 

3. Pull the headlamp bulb forward far enough to dis­
connect the wiring assembly plug. The inner and 
outer headlamp bulbs are not interchangeable. The 
inner bulb is identified by the figure "1" moulded in 
the lens at the top of the bulb, and the outer bulb 
is marked with a figure "2." 

4. To install the bulb, reverse the removal procedure. 

Trouble Shooting Guide-Headlamps 

1. INDIVIDUAL LAMPS DO NOT LIGHT. 
a. Burned out bulb. 
b. Loose or broken wires to the bulb. 

2. ALL HEADLAMPS DO NOT LIGHT. 
a. Loose battery cable. 
b. Loose or broken wire from the battery to the 

mainlight switch. 
c. Defective mainlight switch. 
d. Disconnected or broken wire from the mainlight 

switch to the beam selector switch. 
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INU.UMlN1 PANIl LAMPS UMOVA~ AND 

INSTAU.A1ION 

'\'he !nel.....-nl _I lamp bu.1be CIln bo. rep'-! 
by pullin, """ the individual Ii"', IOcl<eu frun the 
,.,.... '" the ~nel. 

SWI1CHlS 
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from the ,= of the Ina\........,." panel. 
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and ~ the twitch reuininc nuL 
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and inoUll U ... pia", and . .. IId, 10 the I\oor. 

( . Repla"., the Il00, .... 1. 
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owil<.b and tum thfI ... '" I" lbo ... i.ch 10 " fuji 
«>Un~rcJoc:kotr;., _ilM!. 

a If a new luck ~Iinde. it 10 be imto.l1M. m.t1 th< 
key in the cylinlie< and lum Ihe uy 10 Ihe . ooee­
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tween the ignition switch accessory terminal and the 
fuel and temperature indicator circuits. Refer to figure 
lOB-12. Input voltage to the fuel and temperature indi­
cator circuits is limited to a constant average value of 
five volts. Regulation of the input voltage to a predeter­
mined constant value provides gauge accuracy and sta­
bility. There are no service adjustments on the con­
stant voltage regulator other than removal and replace­
ment of the rf.!gulator assembly. 
CAUTION: Avoid even momentary shorting of the con­
stant voltage regulator. Disconnect the negative cable 
from the battery before doing any work around area of 
this regulator. 

Constant Voltage Regulator 
Removal and Installation 

1. Disconnect the plug on type wire connectors at the 
constant voltage regulator. See figure lOB-13. 

2. Remove the regulator retaining screw and remove 
the regulator. 

3. Install the constant voltage regulator in place with 
two retaining screws. 

4. Connect the wires to the regulator. 
5. Check the operation of the gauges. 

Fuel Gauge System 

The fuel gauge system consists of a sending unit, 
located in the gas tank, and a remote register unit (fuel 
gauge) mounted in the instrument cluster. The remote 
register unit pointer is controlled by a bimetallic arm 
and heating coil. The sending unit is a rheostat that 
varies its resistance depending on the amount of fuel 
in the tank. The fuel gauge circuit is shown in figure 
lOB-14. 
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GAUGE UNIT ~h"-"""'-

HEATING COIL 

BIMETALLIC 
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CONTACT 

-=--.----=---~ 

Fig. 10B-14-Fuel Gauge Circuit-(60C-7638) 

FUEL GAUGE REMOVAL AND INSTALLATION 

1. Remove the instrument cluster bezel, lens, and 
cluster mask from the instrument cluster housing. 
See figure lOB-15. 

2. Disconnect the fuel gauge retaining screws and pull 
the fuel gauge away from the cluster. Disconnect 
the wires and remove the fuel gauge. 

3. TO INSTALL: Position the fuel gauge to the instru­
ment cluster and connect the wires. 

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 tank. As the fuel 
tank is not equipped with a drain plug, the gaso­
line may be removed by pump or siphon method. 

2. Disconnect the fuel tank sending unit wire at the 
sending unit. 

3. Loosen the hose clamp and disconnect the tank 
line at the sending unit. 

4. Turn the sending unit retaining ring counterclock­
wise and remove the unit, retaining ring, and 
mounting gasket. 

5. Clean the fuel gauge sending unit mounting surface 
at the fuel tank. 

6. Position the sending unit and mounting gasket to 
the fuel tank and secure with the retaining ring. 

7. Connect the sending unit wire and fuel tank line. 
8. Fill the tank with the fuel removed. 
9. Check the fuel gauge operation and check for leaks. 

Temperature Gauge System 

The temperature gauge system consists of a sending 
unit mounted in the cylinder head, (figure lOB-16) and 
a remote register unit, (temperature gauge) mounted on 
the instrument panel. See figure IOB-15. The principle 
of operation is similar to the fuel gauge except that the 
resistance of the sending unit is varied by engine tem­
perature. The temperature gauge circuit is shown in 
figure IOB-17. 

TEMPERATURE GAUGE REMOVAL AND INSTALLATION 

1. Disconnect the negative (ground) battery cable. 
Remove the instrument cluster bezel, lens, and 
cluster mask from the instrument panel. See figure 
lOB-15. 

2. Remove the temperature gauge retaining screws and 
pull the temperature gauge from the cluster and dis­
connect the wires. 

3. Remove the temperature gauge. 
4. TO INSTALL: Position the temperature gauge 

assembly to the instrument cluster and connect the 
wires. 

5. Install the temperature gauge to the instrument 
cluster with the retaining screws. 

6. Install the cluster mask, lens, and bezel with the 
retaining screws. Connect the battery cable. 
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5. Start the engine and check the sending unit oper­
ation. 

CONSTANT VOLTAGE GAUGE SYSTEM 
DIAGNOSIS AND TESTING 

A constant voltage regulator that is functioning cor­
rectly will cause a voltmeter pointer to fluctuate be­
tween 0 and approximately 7.0 volts when connected to 
the output terminal. It will, of course, be impossible to 
obtain an accurate voltmeter reading. The fluctuating 
voltage reading indicates, however, that the constant 
voltage regulator is functioning. The ability to deter­
mine if the constant voltage regulator is or is not func­
tioning, is a satisfactory service test. 

Do not attempt to repair or calibrate any panel indica­
tor or constant voltage regulator in the field. Replace­
ment with a new unit is the only practical means of 
servicing these units. 

Necessary equipment to adequately test the constant 
voltage gauge system is as follows: 

1. Voltmeter equipped with a scale having a maximum 
deflection of 15 volts or more. 

2. A constant voltage fuel gauge sending unit of known 
accuracy equipped with a short ground lead and clip. 

Temperature and Fuel Indicators Read 
Higher Than Conditions Warrant 

PROBABLE CAUSE: Poor ground at constant voltage 
regulator. 
TEST PROCEDURE: 

1. Clean and tighten regulator ground connection; re­
check operation. 

Both Indicators Read Maximum After Ignition 
Switch Is Turned To The Ignition Position 

PROBABLE CAUSE: Regulator has stuck points or 
open heater windings. 
TEST PROCEDURE: 

1. Check voltage at output terminal of the regulator. 
A steady 12 volt reading indicates a damaged regula­
tor which must be replaced. 

Fuel and Temperature Indicators Remain On 
"E" Or "C" When Ignition Switch Is Turned 
To Ignition Position 

PROBABLE CAUSE: Open regulator or open circuit 
on battery (input) side of regulator. 
TEST PROCEDURE: 

1. Check voltage at input side of regulator. If reading 
of 12 volts is obtained, replace regulator. 

2. If no voltage at input side of regulator is indicated, 
check input circuit for open circuit or broken wire. 

Temperature Indicator Functions Correctly, 
but Fuel Indicator Registers Too High or Too Low 

PROBABLE CAUSE: Defective fuel indicator or fuel 
tank sending unit. 
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TEST PROCEDURE: 
1. Disconnect lead wire at the sending unit; transfer 

the wire to the fuel tank sending unit reserved for 
testing. 

2. Ground the test sending unit to vehicle; place float 
in "empty" position. 

3. Turn ignition switch to ignition position. The in­
strument panel indicator needle should be at "E." 

4. Move the test tank sending unit float to "full" posi­
tion. Indicator needle should be at "F." 

5. If indicator readings are correct, replace tank send­
ing unit; if not correct, replace indicator unit. 

Fuel Indicator Functions Correctly, but 
Temperature Indicator Registers Too High 
or Too Low 

PROBABLE CAUSE: Defective temperature indicator 
or temperature sending unit. 
TEST PROCEDURE: 

1. Disconnect lead wire at sender unit; transfer the 
wire to the fuel tank sending unit reserved for 
testing. 

2. Ground the testing unit to vehicle; place float in 
"empty" position. 

3. Turn ignition switch to ignition position. The tem­
perature indicator needle should point to the low­
est indication on the indicator dial scale. 

4. Move the float to "full" position. The temperature 
indicator needle should point to the highest or "Hot" 
indication of the dial scale. 

5. If indicator readings are correct, replace the send­
ing unit. If not correct, replace the indicator unit. 

Erratic Temperature Indicator Operation 

PROBABLE CAUSE: Loose connections. 

TEST PROCEDURE: 
1. Clean and tighten all connections; recheck system 

operation. 

Erratic Fuel Indicator Operation 

PROBABLE CAUSE: Loose connections or defective 
fuel tank sending unit. 
TEST PROCEDURE: 

1. Test the tank sending unit by substituting sending 
unit with one of known accuracy. 

2. Clean and tighten all connections; recheck oper­
ation. 

GENERATOR CHARGE INDICATOR 

A red generator charge indicator lamp is used. This 
lamp flashes on if the battery is discharging and the 
generator is not supplying current. The indicator lamp 
is connected between the armature terminal of the gen­
erator regulator and the IGN. terminal of the ignition 
switch. This actually places the lamp in parallel with the 
regulator cut-out contacts, and it will flash on and off 
as the contacts open and close, but not in conjunction 
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with them. If the ignition switch is on (engine not run­
ning), the cut-out contacts are open and the charge 
indicator lamp will light up, indicating that the genera­
tor is not charging the battery. The circuit for the lamp 
is from the battery, through the lamp, and through 
the generator armature to ground. As soon as the gen­
erator output comes up to equal that of the battery, the 
lamp no longer grounds at the armature, thus the circuit 
is broken and the lamp goes out. At approximately the 
same time the cut-out contacts close, and the generator 
output will flow to the battery. 

Charge Indicator Lamp Test 

To test the charge indicator lamp, turn the ignition 
switch on with the engine stopped. The lamp should 
light. If it does not, the lamp is either burned out, the 
wiring to the lamp is defective, or the generator armature 
is not grounding. 

OIL PRESSURE INDICATOR 

All models are equipped with a red indicator lamp 
which flashes on when the oil pressure is below a safe 
value. The lamp should light when the ignition switch 
is first turned on, and it should go out when the engine 
comes up to speed. The lamp is connected between the 
oil pressure switch (sending unit) and the IGN. terminal 
of the ignition switch. 

When the engine is not operating, the oil pressure 
operated switch is closed. Thus, with no oil pressure, 
current flows from the IGN. terminal of the ignition 
switch through the lamp, and through the oil pressure 
switch to ground. 

As the engine comes up to speed, the oil pressure in­
creases. After the pressure has risen to a safe value, the 
oil pressure operated switch opens up, allowing the light 
to go out. As long as the oil pressure is maintained, 
the indicator lamp will remain out. If at any time the 
oil pressure in the system drops below about seven 
pounds, the switch closes and the lamp lights. 

Oil Pressure Indicator Lamp Test 

To test the oil pressure switch on the engine (figure 
lOB-16), turn the ignition switch on, engine not running, 
the indicator light should come on. If the indicator light 
does not come on, short the terminal of the oil pressure 
switch unit to ground. If the light now comes on, the oil 
pressure switch is defective. If the light still does not 
come on, the bulb is burned out or the wires from the 
bulb to the ignition switch and oil pressure switch are 
defective. 

Oil Pressure Switch Removal and Installation 

1. Disconnect the oil pressure sending unit wire at the 
unit. See figure lOB-16. 

2. Remove the oil pressure sending unit from the en­
gine. 

3. Apply sealing compound to the threads of the unit 
to be installed, and install the new oil pressure 
sending unit. 

4. Connect the wire to the oil pressure sending unit. 
5. Check the operation of the unit. 

TURN SIGNAL 

The turn signal wiring diagram is shown In figure 
lOB-18. 

Turn Signal Switch and Wire Removal 

1. Disconnect the horn wire and the turn signal switch 
wires under the instrument panel at the steering 
column. Slide the insulator tube from the steering 
column and wires. 

2. Remove the horn button and spring. 
3. Mark the steering wheel position on the steering 

column. Remove the steering wheel retaining nut and 
remove the steering wheel. 

4. Unscrew and remove the turn signal lever. 
5. Remove the turn signal switch to steering column 

retaining screws and pull the switch away from 
the steering column flange. See figure lOB-21. 

6. Remove the steering column flange retaining nuts. 
The bolts will fall into the steering column upper 
hub. 

7. Remove the turn signal switch, steering column 
flange, sleeve, and wiring assembly from the steering 
column. 

8. Remove the two bolts that fell into the steering 
column upper hub. 

9. Remove the steering column flange from the turn 
signal switch assembly. 

Turn Signal Switch and Wire Installation 

1. Route the turn signal switch wiring through the hole 
in the steering column flange, down the steering 
column, and out the hole in the steering column 
under the instrument panel. 

#18 WHITE·BLUE TURN SIGNAL #18 ORANGE·BLUE 
BAND INDICATOR BAND 

LAMP 

#18 GREEN 

TO STOP LIGHT 
SWITCH ~ 

SWITCH ~ 
POSITION • • 

FOR 
RIGHT TURN 

REAR 

TO 
FUSE 

PANEL 

#18 GREEN·ORANGE 

REAR 

BAND 

SWITCH 
POSITION 

FOR 
LEFT TURN 

Fig. 108·18-Turn Signal Wiring Diagram-(60C-7642) 
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2. Position the steering column flange retaining bolts 
to the underside of the flange and start the retaining 
nuts. Position the steering column flange to the steer­
ing column. 

3. Tighten the steering column flange to steering col­
umn retaining nuts. 

4. Position the turn signal switch to the steering column 
flange and install the retaining screws. 

5. Install the turn signal lever. 
6. Position the steering column flange sleeve and sleeve 

spring. 
7. Install the steering wheel and retaining nut. 
8. Install the horn button and spring. 
9. Slide the insulator over the turn indicator and horn 

button wires and connect the wires. 
10. Check the turn signal and horn operation. 

Turn Signal Flasher Replacement 

The turn signal flasher is located on the left rear side 
of the instrument cluster. See figure 10B-13. To remove 
the flasher reach up behind the instrument cluster, dis­
connect the two wires from the flasher unit terminals, 
and pull the flasher from its spring clip. 

TROUBLE SHOOTING GUIDE-TURN SIGNAL 

One Signal Light Fails to Operate 

1. Burned out bulb. 
2. Loose connection at junction block. 
3. Loose connection at bulb socket. 
4. Loose connection at switch assembly. 

All Signal Lamps Fail to Operate 

1. Burned out fuse. 
2. Faulty switch assembly. 
3. Faulty flasher unit. 
4. Open or shorted wire from flasher unit to switch. 
5. Open or shorted wire from ignition switch to fuse. 

Turn Signal Cancels Prematurely 

1. Cam improperly positioned on hub of wheel. 
2. Coil spring on switch plate assembly loose or weak. 

One Signal Light Flashes Very Fast 

1. Burned out bulb at front or rear. 
2. Open connection or high resistance at front or rear. 

HORNS 

A pair of tuned horns is controlled by means of a relay. 
The horn button closes the relay contacts, completing the 
circuit to the horns. One of the horns has a high-pitched 
tone; the other has a low-pitched tone. 

Test and Adjustment 

The only test necessary on the horns is for current 
draw. The current adjustment also adjusts the tone of 
the horn. 

CURRENT DRAW TEST 

Connect a voltmeter and ammeter to the horn and 
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NEGATIVE LEAD 

~.-... __ POS. 
LEAD 

JUMPER WIRE + 
Fig. 10B-19-Horn Current Draw Test-(60C-7643) 

to a voltage supply as shown in figure 10B-19. The nor­
mal current draw for the horns at 12 volts is 9.0-10.0 
amperes. 

ADJUSTMENT 

Tone and current are adjusted by changing the can­
tact tension (figure lOB-20). Connect the horn as shown 
in figure lOB-19. Turn the self locking tone-adjusting nut 
until the current is within the limits for the horn being 
adjusted. Replace the cover and recheck the current draw. 

Horn Removal and Installation 

The horns are mounted on each side of the engine com­
partment directly behind the radiator deflectors. Re­
moval and installation procedure as follows: 

1. Disconnect the horn wire at the terminal. 
2. Remove the horn mounting bracket to horn retaining 

screws and remove the horn. 
3. To install, mount the horn in position, then attach 

the horn wire to the horn terminal. 

Horn Ring 

The horn ring is assembled to the steering wheel. The 
horn ring contact makes connection with the horn relay 
wire by means of a sliding contact mounted on the end 
of the steering column. When the horn ring is depressed, 
the horn ring contact makes connection with ground. 

Horn Button Contact 

REMOVAL 

1. Disconnect the blue-yellow band horn wire under 
the instrument panel, to the left of the steering col­
umn. 

2. Press down evenly on the horn button or ring and 
turn counterclockwise until it lifts out from the 
steering wheel. 

3. Remove the horn button and spring. 
4. Mark the steering wheel position to the steering 

column. Remove the steering wheel retaining nut 
and remove the steering wheel. 

5. Remove the turn indicator lever, remove the turn 
indicator mechanism retaining screws (figure lOB-
21), and lift the mechanism to one side. 
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connect from the dash panel. CIRCUIT BREAKERS AND FUSES 
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. 

The main light switch junction block which contains 
the wires leading to the switch, also serves as the fuse 
mounting block. See figure lOB-S. 

Fuse and circuit breaker location and protection are 
given in the Fuse and Circuit Breaker chart. 

SPECIFICATIONS 

FUSE AND CIRCUIT BREAKER CHART 

CIRCUIT PROTECTIVE DEVICE LOCATIONS 

Headlamps IS Amp. Circuit Breaker Integral With Headlight Switch 

Park, Rear, Dome and Instrument 
Panel Lamps 3AG-15 Amp. Fuse 

Turn Signals & Back Up Lamps SFE-14 Amp. Fuse 
Fuse Panel on Lighting Switch 

Radio SFE-7.5 Amp. Fuse 

Heater Blower SFE-14 Amp. Fuse 

Electric Windshield Wiper 12 Amp. Circuit Breaker Behind Instrument Panel-
Right Side of Ignition Switch 

Cigar Lighter Sulphur Disc Fuse On Back of Cigar Lighter 

Electric Window Regulator-Station 13l.1z Amp. Circuit Breaker Right Side of Dash Panel in 
Wagon Tailgate Control Circuit Engine Compartment 

Motor Ground 5 Amp. Circuit Breaker Lower Back Panel Inboard of 

BULB CHART 

lAMP NO. OF 
CANDLE 

TRADE 
DESCRIPTION aUlas 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 Parking 2 32/4 C.P. 1034 

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 21 C.P. 1141 

Rear License 
Plate 1 4 C.P. 67 

Instrument Panel 
Indicators: 
Hi Beam 1 1.5 C.P. 1445 
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R.H. Rear Lamp Wire Grommet 

CANDLE 
LAMP NO. OF TRADE 

POWER OR 
DESCRIPTION aUlas USED NO. 

WATTAGE 

Oil Pressure 1 1.5 C.P. 1445 

Generator 1 1.5 C.P. 1445 

Turn Signal 1 1.5 C.P. 1445 

Illumina tion: 
Cluster 2 2 C.P. 57 

Radio Dial 1 2 C.P. 57 

Dome Lamp 1 15 C.P. 1003 

*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 9-10 Amps. 

Fuel and Temperature Gauges 
Average Voltage at Gauge Terminals 5V 

Stop Light Switch Operating Pressure 5 psi 

Turn Indicator Current Draw at 12V 0-4 Amps. 
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WIRING DIAGRAM 

The wiring diagram, on page 10-57, is provided as an 
aid to the mechanic in locating and correcting electrical 
system failures. 

Some basic rules to follow when making electrical 
system repairs are: 

1. Disconnect negative (ground) cable from the battery 
before removal of any electrical component to pre­
vent the possibility of causing a short circuit. 
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2. In the event of "blown" fuses, the cause should be 
determined before replacing the fuse. Fuses, and/or 
circuit breakers, are an integral part of a circuit to 
prevent damage as a result of short circuits or uther­
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. 



SECTION 11- FENDERS, HOOD, WINDSHIELD 
WIPERS, SPEEDOMETER, AND BUMPERS 

Fig. II-I-Front Fender Attaching Points-(60C-BOOB) 

FENDERS 

Removal and Installation 

1. Remove the radiator grille assembly. Refer to "Grille 
Removal and Installation." 

2. Remove fender to radiator shroud retaining bolts 
and stone deflector to fender bolts. See figure 11-1. 

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 11-2). These direc­
tions refer to the position of the hood when it is fully 
lowered. The elongated bolt slots in the hinge at the hood 
provide the side-to-side adjustment. The enlarged holes 
in the hinge at the fender apron provide both vertical and 
fore and aft adjustments. 

The outer panel support is adjustable to provide proper 
fit of the hood at the cowl pad. 

The hood locking latch and catch are also adjustable. 
(See figure 11-3.) The elongated mounting bolt slots in 
the hood lock provide side-to-side adjustment. To adjust 
clearance between the front of the hood and grille, loosen 
the locknut on the hood catch. Adjust the hood catch 
up or down as required, tighten the locknut and adjust­
able rubber bumpers on the support. 

Removal and Installation 

1. Scribe an index mark on the hood around each hood 
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fiu . Il·Z_H<>od ... dlu ........ '._(I>OC.IO~5 ) 

• • 

hing~ 10 {~cili"'''' filling ... ~~n l.oe ing ;,,,,,,,11.,..!. 

2. With an a .... tant oupwrlinf; the hood. r""""'~ the 
four C8pscl"(! .... thet attach it to the hing .... 

3. Carefu lly lilt the hood from the "" •. 

, .. 

4. TO INSTALL, With "" """",tant holding the hood 
in pla"" on the runl e.. install u,., four oltnchinl 
""J>6CT<"o''l. Tighten the ocrews ting<>r tillht. 

~ Shift the hood as """""""TY to align the inti"" "",.ko 
with the hood hinges. 
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Hinge Remov,d ond In,tollotlon 

1, R"m"';~ the hood. 
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WINDSHlllD WIPlR SYSnM 
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~w. 
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" 1Ofi.i pattern. Then tum the wiper control knob 
furthor doekwi ... until ~ detent i. tell; the wipe .. 
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COWL TOP 
WIPER MOTOR PANEL ASSEMBLY 

Fig. 11-4-Windshield Wiper Linkage-(60C-8022) 

should now operate faster with a shorter wiping 
pattern. 

Motor Removal and Installation 

1. Disconnect negative (ground) cable from the battery. 
This applies only to cars equipped with electric 
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 mount­
ing 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 

IMPROPER FAST SPEED OPERATION WHEN CONTROL 
IS FULLY CLOCKWISE 

If a fast speed short stroke does not result as the 
control is turned to the extreme clockwise position, it is 
necessary to make the following corrections: 
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1. Ulooen the upper 1KT<l" and ",move the upper ""ble 
a.socmbly lrom the moM. 

2. TUm the wiper control knob to the nl"'''''' dock­
wille poaition. A diota.""" 01 29/32" bo!l"-"",, the end 
of the ahcath and the end 01 the cable wire i. 
''''luiN!<l. M"".u"" this d;"1-'Inoe. If the dUo",""" i . 
short., perform the followini Itepa: 
a. Cut the peened a= from the end 01 the cable 

wi"", 
b. R~m<>"~ the """'ll washe,. 
c. MeaAure "pin the distan"" from 1M end of the 

wi", cable to the end 01 the .heath Mark th" 
"'-Ih and cut off enouv. roil. to make the dis­
di.ta""" :l9/:l2" (RPI'm~;""'t..\y 4 ""ilo) . 

d In!ltalJ the small waBher 0010 wire. 
c. Uoinl: vise iT;P plie", trimp the end of the cable 

In. mnimwn of 1/111" to ... tain th~ _., 
Inslall the cable a_mbly 10 Ihe wiper motor"" that 

the end of the ohettth i. a~in.t the atop in the block. 

WIPU c<mn o! IN DETENT_NO ''''ST WIPU OPEIATION 

When In.. ~bove 01<>"" have been pcd<>nD<.'d, and 1M 
wi d..lent i. oblainod but the wi!",' f.iI. to o""""te in a 
wi motion lUld a short po.ltern, it will be ~ for 
the wipec molar to !,., ,,,poUr..:! o. ",pia""", 

WIPU BLADfS STICK OR " 'HAnu" 
Aller the above .Lc!pa ha .... OOon perlurmed, and wiper 

or the blades chatter on a oemi·"",! 

, .. 

windshield, the blad"" ghould be .... plaoed with graphite<! 
blades. The Jrallili\ed b1ltd~ will red ~"" Ihe wiver blade 
10 wind~ld friction. To id.ntify this bbde, rub it on 
a paper . If ~nophitM, it will I ... "" ,. hIM"" mark . 

WI"~ WILL NOT TU.N Off 

II unil is equipped with windshield washen and the 
wipe," fail to olop when oontrol knob is turned 011" 
(oounle",lockwloe). it may be becou .. the wa.her oon· 
trol CHb]~ is disconnected frohl wiper pt.u.lic va l...,. 1/ 
this condit;"n .riot., il will be ~ry 10 reirutall the 
cable into the val ve. 

WIPUS MOn OUT .. ND STOP 

When tumin. the wiper control knob ... ""lta in wipen! 
movitlil 01,11 but not returning and all cables are prop. 
erly eIlIIl,ed, the fault is within the motor. 

$PIiEDOMETlR 

R.moval and In ,tallatian 

The opeW<>meter ;" '-">1lIl<rlOO to the output &haft of 
the I",,,,,mi ... ion by mPJI~ 01 ~ !l<!xihl@Ahaft. and a drive 
~ ... r located inside the ''''nomission. 

L D~nn~i the speedometer cable ~t Lhe .peedometer 
head. 

2, Remuve the irulrt1n'lO"nt duolet he..,] ret.o.inin ll """""'. 
IllId Jill tbc bezel, l~,,", and d""t.r mIlok plate lrom 
the cluster ho",,;n~ . Seo fil{UM U·S. 
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3. Remove the speedometer assembly retaining screws 
and lift the speedometer from the cluster housing. 

4. Position the speedometer assembly to the cluster 
housing and install the retaining screws. 

5. Position the cluster mask plate to the cluster housing. 
Clean and position the instrument cluster lens in the 
bezel. 

6. Install the instrument cluster bezel and lens to the 
cluster housing. 

7. Connect the speedometer cable to the speedometer 
assembly. 

Drive Cable Replacement 

1. To replace the cable core, disconnect the cable hous­
ing at the speedometer and pull the cable core out of 
the housing. 

2. Insert a new cable core into the housing, twisting 
it slightly to be certain that the driven-end is en­
gaged in the driven gear. If a cable core is broken, it 
is necessary to disconnect both ends of the cable 
housing in order to remove the broken sections. 

3. If necessary to replace the driven gear, place the 
gear in position before inserting the retainer clip 
through the gear slots. Insert the gear and cable into 
the transmission. Be certain that the driven gear is 
in mesh with the drive gear. 

4. If necessary to replace the cable housing, avoid any 
sharp bends or kinks in the cable routing. 

IMPACT BAR 

BUMPERS 

Front Bumper Removal and Installation 

The front bumper assembly is a single impact bar with 
the contact area along the heavy rib at the upper edge. 
Parking lamps are set into the bumper at the outboard 
ends. 

Each side of the bumper assembly is supported by 
an inner arm and an outer arm, and a bumper to fender 
bracket. The arms extend from the bumper assembly 
and are bolted to the front side rail members. See 
figure 11-6. 

Removal and installation procedure is as follows: 
1. Raise the front of the car to facilitate bumper 

assembly removal. 
2. Remove the parking lamp lens and compress the 

rubber lamp body; pull the lamp body out from the 
rear of the bumper. 

3. With an assistant holding the bumper assembly, 
remove the bumper assembly to the front side rail 
member attaching bolts. 

4. Remove the bumper assembly from the car by mov­
ing the assembly forward and away from the car. 

5. To install, have the assistant hold the bumper 
assembly in position on the car while the bolts 
are installed. Align the bumper assembly before 
tightening the bolts. 

6. Install the parking lamp body from the rear of the 
bumper, then install the lamp lens. 

INNER ARM 

Fig. 11-6-Front Bumper Assembly-(60C-8023) 
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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 11-7. 

Removal and installation is effected as follows: 
1. Disconnect the license lamp at the "quick-dis­

connect." 

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. 

""""i"J.oo>---OUTER ARM 

IMPACT BAR 

Fig. 11-7-Rear Bumper Assembly-(60C-8049) 
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SECTION 12 - ACCESSORIES 
RADIO 

TIlt- puN> bullon ",din ronlains 4 lulw. ~nd ~ \an· 
""ton. 

TWI"" ill e<>n.",lkd by ... I>U'IIl butt"", and hy ttw. 
m:>.n1131 tunin, ' .. ",Iwl at """ ,iglll 01' ,he rcttlve. dia.l. 
V ... III_ ~nd I""" ,'" """(,,,Hod by ..... lIual cunlro) at 
the leI( "do 0/'''' ~i\..,.. dinl. n", ,,,I,,me e<>nl"" ab." 
IUrIIII tho """,h'~r UII and 011 

Model Id. "llfic<>li,," 

Tn. "".ia l mlm ..... ' identifion!io" pIa", ,i" .. ~II ,.,., 
"",,"SIIry Inlurn ... tion lOT' pooi"". identinm'ion. 

J::XAMPLE : 14)'IE-OOlOOI 
I :'10<\(01 \'"", - 1960 

~ - Tube Compler, ... nl 

M f,lan"bnu ..... - MuloruL. 
B - V.hkl,., ~ Com"l 

001001 - Slartin, Serial Nu",brr 

Adj .. >1 ...... " 

a.. '"r~ I .. "'~nn up 1m, rf'N';V~' In' ~'" min\tiM be'ore 
makini U ... followinl ndiu.I""'n~ 

.NTI ......... TlIMMU 

1. E~,,'n<l lh~ K"I~Ilna to illl mnlmum IfnJlb. Turn 
.he tone ron.ml to mnJIirnu,," \tt'lole ( lully d<><k· 
w~ l. Tu,,", in 'M. """,It"", 31.111iod .. round HOO "" 
the dinl. ~nd ..... uc"" u.., ,"01 .. """ unlil the ""'ion i • 
....... 1,. ~ udibl • . 

2. Tum ,he an' ........ trim"",. kll<Jb oIowly in either 
d""ction unlil R peak vulwoe io ..... chM ",.. en· 
'~n"" lrim ..... ' knob is Iocotcd on thoo .i,hl old~ of 
tlw ",,-... j.~, near the ant..IUUI J...d_i" ~ion. 

See Ii""" lz.t. 

,. ... THIN,. CO"'Nf C;'~O~':;:;, 

..... St1 ''' IIONS 

p""""" "lIinl 0( u,., J.'WIh button. ;" .... a!<or "'lth I~ 
u.r.. MIItrt>l (0'-.1 to muimwn trebI., (I~1I 1 d"d,wiMl. 

I, !'ull tho vo.uh bulton to lw ~djW!led OIItw~,d ~I> 

pr<Ix;motdy 'I. inch. 

2. R...:I ....... It.. .vI""", '" a low ~"I"" . ... ><1 I""" in _ 
~ Iocol ."'liM ",ith tlw man",,1 """trot knob. 
n.., .w"ion ioo o.>r,,,,,Uy I .. n<!d In . ·hm t~ d_t 
""'" i. hrnTd. 

3. Carclully p ..... _ billion in all lho! .·oy. lho>n ....­
I""", it 

~ . Adjuot U", "" .... ;ninK bUlln"" in tho> .. me """"""'" 
to ot .... , 1"",1 "tation .. then opcmto the LuttOn>! for 
" r~»ear' accuracy 

5, R""dju.! any bullon> lhAl .~Ift 1m", the control 
luninl[ point. 

.un llI'lACiM.!NT 

If the ndin ~ ""I "I><'ntle. """"k thc ndin fUlle 
17.5 " RlJl'<'n" ) ..,1UCll i. Iocoot.od in the f..- JlR!IO"I .U.ad-..d 
to th. nWn lirJ>1 .... ;td\. 

"'''I "'.M' lUll ..... ,.CtII\INl 

1. ICe"""." _ ",din from the ca., ~nrI """"'" th. dial 
IlJld 'daininl p!..t.,. s.... fill"l"e 12·2. 

2. "dju", tho mo.n",,1 'U";" I ,,,,,,(rut knab "" lhat the 
l'"j"(~r ;. at t .... rl~h' e!1d of the dial. 

3. {;.",fu l1y "'''lOVe the dial hoek,m,,"", 
4. R~pla"" Ihe dial lamp bulb. 
U. To j,,,,tall, ",vn'" , .... l'i'"",,'a l I""""dure. 

ANIINIU ClllCll I 
A f.ully ant~rtnIt "",1<1 rn_ ,,' .... k ,,, intMmill<'ni 

"""'IIliun. or .!alie in tho> ",dlo. 
If th;" ..,...j;l;"', i. """"""I. ,~ folluwinl checkin, 

PTOC<'(Iu,e !IbouId be ........ 

Unpl~ the eIiM.i.., a nle",,., wad-in ""b~ al u,., 
radio """' ... ·P •. 

2. PI ... ~ !..ad·in (llb~ of 4 k"' ....... rood quality an· 
'~ruu into u... ",diu """,j,'.,.. HnM tlw '- anten"" 
....... i..so,. of tl>. ""< IlJld """'k .adiu """,ption. 

3. If Ih<l """"pli"" io ... tj.f •• ctory . rl\e<'k (M ~xL";n g 
a"""",,, ru< """,t '" ,Ml,nd , Ale<> <:f><,cl:: the te..d -in 
cable f", conlinu ity, 

". 
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.. , 

M ..... U ... L 

ca .. nOL 

N(),,', 

lU!E lUBE , 
l", 

'.' " ... 0 IOU " .. CO NNfC"O TO ' 0'""'" (+ 1 "0' 
0 ' . OW'" 'U " " .... 0.0 wilL "0' 0 .. . ... " ~ .. o 0 ........ ". 

TO CO ... O ... .. ,. W ill "'UIT " CO NN. ClO O O'~"W '" 
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ACCESSORIES 

ANTENNA REPLACEMENT 

1. Disconnect the antenna lead from the radio receiver. 
2. Attach a length of cord (or thin wire) to the an­

tenna lead to facilitate routing the antenna lead in­
stallation. 

3. Remove the antenna mounting nut, stanchion, and 
pad. 

4. Lower the antenna slightly to allow the antenna 
collar on the underside of the fender to be rotated. 
Lift the collar at one end and remove it through the 
mounting hole. 

5. Remove the antenna assembly being careful to pull 
the cord attached to the antenna lead through the 
mounting hole. 

6. Attach the cord to the lead of the replacement an­
tenna and route the lead to the radio receiver by 
pulling the cord. 

7. Position the antenna into the mounting hole and 
install the collar. It will be necessary to hold the 
antenna mast and tilt the collar into hole. 

8. Rotate the collar and/or antenna into position and 
pull upward. Hold the antenna with the collar seated 
to the underside of the fender. 

9. Install the stanchion, pad, and mounting nut. 
Tighten the mounting nut, being careful not to dam­
age the stanchion. 

10. Complete the routing of the antenna lead and con­
nect the lead to the radio receiver. 

STATIC NOISE 

A static condition in the radio may be caused by a 
faulty radio suppressor. This could give a "machine 
gunning" sound which would increase in speed as the 
engine speed is increased. If this condition is present, 
the condenser on the generator regulator, generator, and 
the high tension wire from coil to distributor should 
be replaced individually to see if the condition is cor­
rected. Also, the engine to body ground strap must be 
inspected for loose or poor connections. 

If a static condition is noted which increases in speed 
in direct proportion to increase in vehicle speed, not 
engine speed, the suppressors mounted in the front wheel 
dust caps should be checked. These a.re located in the 
front wheels to discharge static electricity which is 
created due to the vehicle motion. Bowden cables or 
wiring routed over the radio receiver could also cause 
static. 

TUBE FAILURE 

The largest percentage of radio failures is due to tube 
failures. There are four tubes in the push button receiver. 
See figure 12-3 for tube location and number. 

If a tube tester is available, check all tubes and replace 
those which do not come up to specifications. 

If a tube tester is not available, a test stand may be 
arranged by connecting spare components up on a work 
bench and using a 12 volt battery as a power source. 
An antenna and a speaker must be connected to the radio 

12-3 

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 reCelver 
warmed up for at least five minutes. 

The radio tubes can be replaced with the receiver 
mounted in the car by removing the bottom cover. When 
the new tube is installed, be sure that it is firmly seated 
in its socket. 

Be sure to turn off the radio before removing or in­
stalling any tube. 
CAUTION: Be sure to turn off the receiver before 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 12-4. 

TO AN ENNA 

Fig. 12-4-Radio Wiring Connections-(60C-7825) 

4. Disconnect the dial lamp wire and the power lead 
at the fuse panel. 

5. Remove the radio bracket retaining nut at the left­
hand side and bracket retaining screw at the right­
hand side. Carefully remove the radio. 

6. To install the receiver, reverse the removal pro­
cedure. 

Instrument Panel Speaker Removal and Installation 

1. Disconnect the speaker wires from the radio receiver. 
2. Remove the defroster and radio speaker outlet grille 

from the top of the instrument panel. 
3. Remove the speaker retaining screws and lift the 
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f ig. 12-!1 _ bdio Spook., Mountin.-(loO'.7UI) 

speaker from the ,,,,,trurnent """"I. s..... fig"", 11-5. 
4. Install the "peaker 10 the jMt~nt I"'~I ",jlh the 

relainini 11<"' ..... 

5. Install the radio . peaker ouUe! inlle. 
R Comlf'ct the opffikcr wi ..... j.-. the TRdio. 
7. Ch"",k the radio operat;"", 

fROUBLI SHOOIING GUID( _ RADIO 

Tho, symptom. ~nd poosible ca, ..... 01 minor trouble. 
jnttorierin, with n"", ... 1 nillio """,;ve, operntion ore li.tOO 
in the Troubk ShootinK Guide. The """""s ~ive" "'" 
not intended to covu all ",dio roooiVPT tlXlUbl ... , How­
e"", they will help tocate mino' lroubl"" or dek rrrtin< 
trot the ,,,,,,,i, .. ,. ""lui,,,,, "",joT r.pair. 

No I _c_pl;,," 

L Burned out f...." 
2. If all In!;., . do not li,h! up. make ,,,,lain voila., i. 

",-"ilable at the ".0\" I""d ( 12 Volts), 
3. If SOI"e lUbes li ghl up, replace th""" that dn not 

liiht, 
4. Dolecti,'~ antenm. 
U. Shorted .peaker lead", d.fr<.1ivr 'I>"<, k~r_ 
6. It , .... ",dio still will nol operate, ... bstitute th" test 

lu\..e. for u,."., in The ,eceiver, 0"" at " time, ~lIow · 
lnll en""lIh time lor each tube (0 h .... , up b.,lore 
gOln~ on to til<> ne~t tub<>. 

Do .~r. to l urn oil th. rodio ~lv" (",fo, ..... 
movin, or in.tallin, 'h~ sp<ah r "' ony .. dio tube. 

7. If radio . till will not play. ""move th. r<"<"eiver lor 
a major rcp<llr. 

IIIolsy o. 1"011, Re,epllon 
.. OIST UCfI'TIOH_ £NGINE NOT 

1 . Lot- CODne<.1;'m • . 
2. ~ecti,·~ radio moo.. 

'" 

ACCESSORIES 

NOI\Y RfCl~TlO"_E"GIN! RUNNING 

1. Dcl'-'<-1iv~ oupp", .. ion equip"",,,t 
2. em.den""," nol PIOI"" ly IroundOO. 
3. Rec.iver nol Pl"Ol""ly grounded to instrument panel. 

NOISY RECEPTION _ CAR IN MOTION 

I. Looooe or broken l .... d_in ""bl •. 
2. Loose or dcl..,tive ",dio an"'""". 
3. n.,focti"e wh ... 1 ' latic collector. 

Distorted or Go.bl ..! Sound 

I. Voice coil rubbinll on ""nlPr PO"' l'i<><-e 01 speaker 
magnet. 

2. Tom .~r co .... 
3. Fo",;gn mate,ial on COne. 
4. H<>nt or twist.>d speaker mounting. 
S. o"l""'i,.., ,,,dio tube. 

I.tc .u .. 10 .urn off tbe r.dio ,_In, boolor. r~ 
mo.';", or 1"".lIin, a lub<. 

We ak Ro. e ptio" 

I. Adjuslnl<lnl 01 the antenn.a trimmer. 
2. o.,lf'Cti"" rodi" tub<>. 

Do ou .. to turn of( the .ad io ...,.iver belo .. r~ 
mO"in, or i"".llin« •• uhr. 

H£ATlR 

The Iresb " it beater i . designed to lunction in con. 
junction with Ihp. right rtuet 01 the fr""h air vcntilat;n~ 
sy,tem. s.... Ji~"", 12-6. T~ h""tcr hlow", OOIJPJ.,.. to 
an outlet provided in the r;Pit fl"<'$h "alve """,,rubly. 
A valve in the duct and two valve. in hooter 
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DEFROSTER NOZZlES~ 

DEFROSTER HOSES~ 

HEATER CONTROL & SWITCH 

12-5 

MOTOR 

EA TER HOUSING 

COR~ 

~ 
HEATER INLET COLLAR 

Fig. 12-7-Heater Disassembled-(60C-7832) 

allowing the selection of outside air for ventilation or 
heating. See figure 12-7. 

The defroster control knob operates a valve in the 
heater plenum chamber. Pull the knob outward for pro­
portionally more air to the defroster registers. 

When the temperature control knob is pulled out it 
operates the blend-air valve in the heater blower housing. 
The blend-air valve controls the amount of air flow 
through the heater core. Any intermediate position of 
the blend-air valve allows both cool and heated air to 
be mixed in the plenum chamber for lowering maximum 
tempera tures. 

The heater control knob operates a valve in the right 
incoming air duct. When the knob is pushed in, air from 
the cowl grille enters the passenger compartment through 
a register under the right side of the instrument panel. 
Pulling the knob out, allows air to enter the heater blower 
inlet duct. 

When the heater control knob is pulled all the way 
outward it controls the two-speed blower motor. To 
operate the blower motor, rotate the knob clockwise. The 
high speed blower position is the first clockwise click 
and the low speed position is the second click. Always 
turn the blower switch to the off position before pushing 
in the heater control knob. 

Heater Current Draw Test 

Connect an ammeter as shown in figure 12-8. The 
blower motor will operate independently of the control 

switch, and the current draw of the motor will be indi­
cated on the ammeter. Normal current draw should be 
5 to 6 amperes for the high speed position (orange wire). 
The slow speed current draw (red wire) is 4 to 5 
amperes. 

Figure 12-9 shows the complete heater motor circuit. 

[~l.· .. ·.• <2> .• 

BA HERY 

Fig. 12-8-Heater Motor Current Draw Test-(60C-7830) 
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14 AMP. FUSE 

GROUND WIRE 

, ... -- ORANGE lHI J 

ACe. TERMINAL OF 
--HEADLIGHT SWITCH 

Fig. 12-9-Heater Circuit-(60C-7831l 

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 (Removal and Installation) 

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 

The heater motor and blower assembly are balanced 
as an assembly and should not be mixed. 

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. 
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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 12-10. 

ELECT RIC WIPER MOTOR 

VACUUM WIPER MOTOR 

WINDSHIELD 
CONTROL 

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. 

-----------

t-VAlVE 

BRACKET 

Fig. 12·10-Windshield Washer-(60C-7833) 
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SECTION 13 - BODY 
13A-VEHICLE IDENTIFICATION 

131-FRONT, REAR, AND LUGGAGE COMPARTMENT 

DOORS 

13C-WINDSHIELD AND WINDOWS 

13D-SEATS, TRIM PANELS, AND HEADLINING 

13 E-MOULDINGS 

13F-GRILLE 

13G-IODY-FRAME 

13H-STATION WAGON 

13 J-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 zero (0) denotes Model Year 1960. 

1960 MODEL YEAR 

ASSEMBLY PLANT 

BODY SERIES IDENTIFICATION 

ENGINE IDENTIFICATION 

CODE 
LETTER 

.R 
K 
R 
T 

BODY STYLES 

CODE 
NUMBER 

01 
02 
06 
07 

Fig. 13A-l-Patent Plate-{60C-8048) 

BODY 
STYLE 

62A 
54A 
59A 
71A 

ASSEMBLY 
PLANT 

Lorain 
Kansas City 
San Jose 
Metuchen 

BODY TYPE 

2-Door Sedan 
4-Door Sedan 
2-Door Station Wagon 
4-Door Station Wagon 

TRANSMISSION 

MONTH OF YEAR 

DAY OF MONTH 
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ENGINE IDENTIFICATION CODE LETTERS 

CODE ENGINE LETTER 

S 144 CID 6 Cyl. O.H.V. 
D 144 CID 6 Cyl. O.H.V. 

e 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. 

PLATE COLOR "M" NUMBER PATENT 

A Tuxedo Velvet M30J-1724 
C Crystal Turquoise M30J-1l39 
E Cote D' Azure Blue Metallic M30J-1225 
F Inlet Blue M30J-1226 
H Javelin Bronze Metallic M30J-I23C 
J Signal Red M30J-I232 
K Twilight Turquoise Metallic M30J-I233 
M Sultana White M30J-I238 
N Sahara Beige M30J-I249 
Q Royal Lilac Metallic M30J-I248 
R Buttercup Yellow M30J-I275 
T Valley Green Metallic M30J-I273 
U Bronze Rose Metallic M30J-I26€ 
W Cameo Green M30J-I274 
Z Cloud Silver Metallic M30J-I287 

BODY 

TRIM CODE 

A two digit number indicates the type of trim and the 
trim color. 

TRIM TRIM 
CODE SCHEME 

01 White Vinyl & Sapphire Tweed B/cloth 
02 Green Vinyl & Sapphire Tweed B/cloth 
03 Red Vinyl & Sapphire Tweed B/cloth 
04 Turquoise Vinyl & Sapphire Tweed B/cloth 
05* Green Vinyl & Green Honeycomb B/cloth 
06* Red Vinyl & Black Honeycomb B/cloth 
07* Turquoise Vinyl & Turquoise Honeycomb B/cloth 
08* White & Black Vinyl 
09 Red and Black Vinyl 

* Deluxe RPO Trim 

DAY AND MONTH OF YEAR CODE 

The number indicates the day of the month vehicle was 
built and the letter indicates the month. Following is the 
month of year code chart: 

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 

The rear axle ratio code "I" indicates a ratio of 3.56: 1. 
No other axle is presently specified: 

13B- FRONT, REAR, AND LUGGAGE COMPARTMENT DOORS 

FRONT AND REAR DOORS 

The doors are double panel construction with a steel 
inner panel welded to a curved outer panel. The door 
hinges are of the offset concealed type, and are attached 
to the body pillars. The front doors hinge to the body 
front pillars and the rear doors hinge to the body center 
pillars. 

Door checks are an integral part of each lower hinge 
and serve to retain the doors in the open position. 

The locking mechanism consists of the door lock, lock 
cylinder, inside and outside handles, and the linkage 
connecting these units. The lock cylinder is separate and 
uses an offset operating lever to actuate the locking 
mechanism. 
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Alignment 

To check a door for proper alignment, remove the door 
lock striker plate from the body pillar, thus permitting 
the door to hang free on its hinges. The door is properly 
aligned when it is centered in the door opening. 

The door can be aligned by adjustments provided at 
the door hinges. 

Front door hinge-to-pillar bolts are accessible after 
removal of the cowl side trim panel. Rear door hinge-to­
pillar bolts are accessible after removal of the center body 
pillar inside finish panel. See figures I3B-I and I3B-2 
for adjustment points. 

After adjustment at the hinge attaching points, check 
the alignment between the lock rotor and striker plate 
for proper door closing. 
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'i, . .,&',-1_, _ .... i ... _lt-ltoOC-to'UI 

St.-; k ... ' hot. Adju.' .... ntl 

no.. d\Iu, .t.iu. pla te can b..lldjlUtc<i up or OOwD and 
in Or out. Sec fi¥u"" 13B-3. ".., " ~rt;"" t .dju"""",! i . 
provid.d to A<:<:OmInOdate ~ny o:hanie in 1M hoip,t of 

13-3 

.1Ift door ,,· .. ultinl frQol door mlMll,.unent, N .. . !I.mp' 
..... uld bo made ,~ .... ...- door ..... the ... tke. ,lite. 
n.. do<>r ohould be _1)1 .Ii.-l and 1M IUikB 
plotl! _mbIy adjUlled to 1M door. ".., load 1».1",),;nl 
beari ... on thoo rotor eh.>ft ... ill Ih ... n~ li~htly on 1M 
door lo<k strik.r lI w.;ili",y pl~1e when th<. door "' dOMd 
Exa:ujvp liIl of the d<><>. by tho Ilrik~r plio ... .... mbly 
wUl , .. ull in II"'mnru", """"" uf the l!rib'" pu..e. 

To Jodjustthe I lrlU' plole vertically. J.oo.:.n U ... ~ 
platl! ""'-" and Il10\.., the .trille. plate up or down .. 
""'I ry. 

To adjuslthe "til, .. , plate a..oembly hnrir.ontally, IICrlboo 
• I>"ncil line on the Io<k pillar .Ioni IIwI bottom of tl><> 
.. rlker pbte to "",Inta;n 1M verl .... 1 adjustment. ~ 
the !trilr.e. pia.", IICI'(!W& M on thft .trikM plate .-mbly 
in or "", until the door will doee with. """"",I ""';n, and 
hold ti&bt eDDu«h ... I .... ' ..... tboo door from raU!inI. 

The "rike, plf.too ~mbly """ be IIItimrrx.:I -0 thot 
1M mto. on the door loclr III properly ""nteTe<! In the 
.triker pia ", .. _mbly. At no time abouJd the", boo n ... r~ 
than 'wo shima betw<lCn tb • • tri ke. plat.. a_mbly and 
the I<>d:: pilla • . 

II ""nletin( of door lock rolOl in I trikM plole 
be oI»e.ined by obimmina". ali", door 

"'U~ III "'.Y 

CH I N DU 

lOC I: 

'ront Door lCKk A ...... lNy ........ 1 ... d 1,," ... 110'1_ 
U #IIOVAL 

1. R~ the trim p<me1 and tho trim p.mel upper 
retainer. Pull tho ... "" .!Iield ..... y f""" tho a.,.,... 

"" ... 2. Remove the lock inside door handle and the _ 
ccmtrol .tllchinl JOCr-. 

3. Worl<.iDf; Ihrou,h thft ..- ~, di.:o<Inect tho 
lftDOIe control link at tho remnIJ! ronirol. See 
Ii", ... 13C-6. 

'" 
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~. J.oo,.·~r \M Klau .... "",,-e tile .eo.r run rclQininl .......... 
and pull the low~r ,,11<1 '" 1M "In f" ..... ard and up. 

6. R('mtI\'~ {be lock puoh·buuo", the lock robllnl .. . 
"".ew., and til<! look ( .. Ion, with the 1"'0 links ). 

' ... IT .... IATION 

1. p.,.jtinn too loel< ._mblr in the <100<. and \110\11.11 
, .... loti< rel.&ininJl ~ 

2. """Ilion 1M r<'lDOtc ron'rol, C\I<lDri1 the link. .nd 
inou.1I I"" retainin, .c""". finl", .'i,h •. 1 .... 1&11 II", 
handle. 

3. Adinet tho ,..,mole nmtrol. at I~, and ti~h«>n 
lhe "' ........ 

4. 1""lJtlJ the Tea. run "'UliRin. """'''', adjust;"r the 
run ".n~y. 

G. l,,,,~!l W k>ek p".h·huUon ~nd cheek til<! ope .... U<>n 
<>1 .he lock. If """"..a,l'. "djw\ 1M lnck ""ike, p l.t.!. 

6. C ..... /ully aomenlllw waler ",,;"1<1 1<>1"" inMr ~""l, 
.nd j""1.II.II the trim 1"' .... 1 u~ .... Iaino. and the 
trim ~1. 

1II ... r Door lock ..... m"' y 111. _ ..... and h .. 'oll"llo" 

U IoIOVAI 

L R~JI>O'~ \I", 1",--1< puoh-bultnn. !he trim """"I, and 
lhe trim p<lnci upper T(llalner. Pull ,"" warn ohl.11I 
" WAY from the aC<'>oM 00",", 

2. n~m .. "~ 1M helkr.mk pivot ~w and the ""mole 
control mounlinl ~ So:e F i,ur. 13C·I0. R""",,,, 
the """",,,, cnn.ml. 

3. ~11oe the Iw... rftIIoD'/e 1M Ind< "' ... in;nl ocrewe. 
\hat ~ u,., Io<:k. IInq and bo.l1<."n1.nk &II an 
oaeni>ty_ s... fi"" .... 131\ ... . 

'US" luno .. 'OD 

tu OAN( 

tOn U ,", OI( 
CONI~O~ ClI' 

R( .. Off (ONIOOI 

(lOOt: O'~NING 

0("011 CO .. IIO< lIN ~ 

INSUILUIO" 

I . J>oo.ilion u,., 10<:1< IlMM'Ilbl)' in tho door, .M inst/l.l1 
tho! It>clt "",,-,ninl --. 

2. Connect tiM' "'ID<I~~ wn, .... Tn II~ link. and install 
1'" maun,,", o.=w. fin,eor·li.hL 

3. 1111",11 "'" bdJcrank .• d jWlt the """"'" conlrot. •• id 
tllhlen u,., mountin, 1Cno ...... 

4. 1~lAn I"" 1000k pu:rh button ~t>d cl"",k thr. op",.,,,\M 

, .. 
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01 tho! IocIL If '-1")'. adjuo! the lock ot.-iIo..". plate. 
5. CRll'ful1), """"",I "'" w""" "~Id to the inn<r I>llne1. 

and install lho trim 1"""'" Upp'" ,.".hu>. ~nd the 
trim paneL 

Do<>. l.,ck Cylind.r ....... " .. 1 .. nd In.lallall.,n 

\. Carefull), pull DiM the It"O)rtt door ",,,,,thcr1\, lp, 
~""""" tho lock oylin&,r ",laininl clip 8nd ..-it""raw 
.ho! cylinder. See AJUI"e l as ·s . 

2. IlIilall the lock ~")' Iindt! •• rIlI i,-" ,he l'elainlnjj 
~I;I' . l'o\ake certain tha. the ou.~r end of tho clip 
iJ "Iht '1I"1""t .he dO(>< ;"""'. pan<!L 

a , Ccnrnt the door ,,-.,..thotral . ip ;n pL."", 

,..,,----,---.. 

Door Ouuide Hand le lIomo" .. ' o nd '""allati"n 

I . ~ the trim J>ClIIC' .nd lb. !lim I"'DI'L UPJl"l' 
retainrr_ Pull tho Wlter Ihiooki. ...... y from tho door 
Iu>nd,., ..,...,.. ~ huIoo. 

2. ~ the Iu>ndLe rclalnln, ~ . nd _ 
u... ha.ndloo_ s.... 1I1fU1'e IJ U-3. 

3, Cement mountinl pood. to tM handl~ and inst.oll 
""ndl~. 

4. C."'~nl u... w.lfIT IIhleld to the inner panel. lnal.llll 
trim panel UPJl'" r~l.IIj""" and ;n,,,,11 u... I.im panel. 

lUGGAG. CO,",PAII ',",''''' DOOR 

The luna~ com""rtrnc:1'It door iii JDUWlIftL "" hln~ 
.-mbl"'" inco'PO ... ,,!nl lwo tonion rods .,hi"" ...u..t 
in ,.Iein, !he door and ,..,"'ininl It In u... OfJ<n PQtilion. 
The tonion rods a", maunttd. 0" the k"_ and ",ht-hand 
hini~ bt2CutK. A r()\.8.1")' type. ratchel w..~·UI> look. 
loaned in the duo •. i ... ,,,,,",,,, by lUmina the key or",­
q"A'l\!r turn. 

'1'1", 1 .. ,.-" >linile_l>iv<>t t),pe hln,.. a_mW"", a .... """"red 
to tbe door by Iwo at~ ......... at Meh ~_ All holet in 
tho hingM a~ elonl"tcd to permit adjuotment 0/ the 
duot. See fiJU'" 13fl.&. 

Adiustment. 

T o adj ... t the lunG,e tomV-. t"'"'t fino< fore and nit. 
I""",," ,hi' four CII.~ thai ~ door to u", hin,.... 
t,.;,w"r th., duo. and obif! It all .oquirod_ Tiilh"'" lhe 
alI*"e><" _ 
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, ;._ UI ·'-'~n.I' ,~ ........ " ... , 000, ... dlu ..... n'._ 
(1oOC·'IX/21 

TIM> '''III1'''~ _", .. run",,, door IS. adj .... ed up or down 
hy ........,mn~ ,,,,," oap..:r<"'l>'8 ,..him -",,,, 1M hinll"" In tho, 
m(),,~(in~ brMk~I • . W ith I~ oi<><>r ill tiM' d~ pooldon. 
rM'''' or ........ f"t" 'he I"""'~nl edg' 01 the <Iwt .... """""",.y . 
Tigh,,,,, I"" ""~ 

, ... " adi"'lAhl~ rub!><o. bum!>" .. Me prnvided ., thP 
I""..,. cd"~ of Ih~ lu~",,~ ",m]">lt'II" .. ·,,1 d<>o">r tu "",in\.O;" 
1Impf"' Rlitl'n""",' ol ,f><, dono- ., the knoo'~' .dl~ ....... " 

"""". 
T~""ion "" ,t.,. turoi<>n ro<Lo co.n ..... i .... .,.." .. ed or &:.. 

' il. " .. 7_1_ C ................ _ I ..... ~;._ ..... _ 
("":-10$0) 
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IO DS 

Pl,. U I . I _ h",oo;"1 \ UIIQ,. (em ... ,'",,,,, 0 • • , 
~od.-I6OC-IOO') 

........... n1 notch nn ."" hi .. ", b ........... II t .... door i . tw 

....... to d_. d"" ....... thP """';.,,,. by """ inl ,ho mtl 
"ndot {" ..... .,.rd. If the door will 1001 .t.1Y in a fully "",,11<"<1 
~'liI>n. itJ<; ........ thr t<!nsK>n by """,inK 'he rod cnd& 
n"~ .... "Md_ 

'1'1", lu~lVIRt' compo.rtm,m' door In<"k -.1.iI"" I>l~(~ ill 
8dju."'hl~ up u. down. 1''''' door I""k i. ~djU"Ahl" from 
.id~ In .;,I~ . 

T o ..dj"., .ho ~'rik", I>i<ol<:. ~ .. thP two ""~ 
~nd mo'"" it • • r"'iuiTt'd l'ightoon CDP'IC"""'. To Ad;"", 
Ih~ door lock. l,-""",n .he fuur ""PI"I"MVS .nd ,,"w. it '" 
. equlrwl. TiWh."" , .... ""' ..... " _ .. .. s"., Ii~ ... 1311·7. 

l .... I_ Rod ....... y .. 1 .. n<l I".I"UD'; .... 
u ... ov .. , 

1. Wi'h ,h. lUlIKa~p. MmJ'8.rl..-1 <loot- 1''''111''"<1 in 1"" 
f"n """n pooi,;." •• I'bC1! 11>0. ~",i", tool on IIIfo 
wind.up t-nd of IIIfo tonion rod. s.-., Ii", ... 131\-8. 
n ,io !wI co." bP. ,,,,,<I< ' ..... lly from % ind, be, 
.1""k. s...c. fI~,.., IJIl·9. 

,,, 

'" 
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2. PWI tho! t<>oI .... ,~ .. "Ni to ........ the rod ou' 01' ;111 
horizonl.ll .Lot in tho hlnre pllo~. M""" the tool 
And IQtlion rod down ... ~rd until them if e"""'eh 
dell"''''''' to unwind the rod. 
CAUTION: UK" firm IIr;p nil ,101. ,,,,,I w},.n "I;""" 

in, It"'''''''. 
3. O ..... Il,IK ... tho abltionsry end U ,I>c Ionion rod IN'" 

the ~ mom IU>d _e 1M rod. T",.,.ion rode 
....... lap.....,.. othr. at tho """let. Ah .... ys <=>O>'e the 
botlOm !Onion rod Ibst. 

~. t>erfonn ''''po "I" thrvuJII W3N at the oppnsile hinee 
pial<! to rftIIm.., the -.d IOrP>n rod. 

INSTALlATION 

I. lnoerl , .... 5tationa,y ~nd of tho ",,..io~ ,00 into the 
hi ..... Arm. 

BODY 

2. f'<>oQ.ion the """,joe \001 on the wind-up end 01 the 
rod in u.., _ mann,,, A, outltn.d un<Ier the ",. 
_va] procedure, S<"l r.",,,, 13B·9. 

3, I ..... ' th~ m<l inln or.e 01 the adjustin, .Iot. in til. 
hinge pIau, aod rut..l~ 1M md into th~ horizontal 
M I in the bin", pLo~. 

4. P~rlonn OW"" " I " Ihlou.h "3" at the oppoo.;le hin,,, 
pia", to inolall the _vnd toni<>n rod. 

000> '.mo~ol and , .. " .. lIcotI_ 

I. ~""",_i"" _inI on the body back """"I 
and quar"'. polIIoI'li. 

2. Re_ the lou, .. ~. which ....::uno the <\not 
hin_ to the door. 

3. 'J'o ;""tall, r~,e..., .l<!po "I" And "2", and .NIlIn 
<Inot 10 Ol"'nln$. 

13C - WIIOSMllLD AID WillOWS 

WINDSHIUD 

n... wi.....,,~ld ill of the cuM><! typo mount""- in M 
",bbe, _~ip. n,., .. ""w.l1Itrip with ~r eli.m· 
lllllH ..,.ie, 1ea.Ir. and " ill act II • cu.hion IDO" the ~Wroo. 

n,., """,,,,al a nd i""lIIllation prooedun: .. lhe ... me for 
BlJ t'I"IOOklt. 

Wh,d,hl. ld R.mo",,,1 

I. R.".".e tho wi...wuckl ... i~r ~r"'" and blad.... 
2. TlI"" "'" T<X>I po ... ] al the uppc:. "","",1"$ 10 prewnt 

..:ral.(:hin(, and "'_ the mouldinc joint <OVflL 
See ~ 13C-1. n.e OO'Ifl"t ... ,..,taiDrd by a onIIp 

" 

3. R""""'A W. top mouklinC """inin, """'w .. SH 
"£U'" 13C·2. 

4. H..",......, the ..... p m ioll mw.idinlP' and u.., ....... v ..... 
mi...,.. 

6. I"u6b O<Ilward a~ iIwt f!d~ .. nf tho .. 1ndshleld. and 
"'''''''''' the ...-iDdohioo1d ( with lhor w_tbentrip and 
the ",,<aide mouldi"p ). 

6. If complete di_mbly and .......,..,bly "' ~'Y 
conlin"" by ",mavin, tho OUlllide moulding. and 
tM.n n:mo>'e tho! _the"'I,ip from ,ho ,la.Y. 

." 

1. Cle.a" 1M IIIaM OT U>e ....... the .. ,rip 000 tho openln, 
n .. "~e. 

8. Apply _Ie. alJ the wBJI ~rourvl lho gl_ ,roQV(t In 
the """"u..,,,,lrip. 

9. Paoition the .. _lhol"$l"p on the 1!a.K, and lhen in· 
1ta11 the DUlsid~ mouldin,. i" thr, ..... lhooM.tip. 

10. Ir .. ~ .. the dra .. · cord in the ....... thentrip . s.., II""" 
13(;.3. Apply .... " ..,Iution to the .. _!bentrip .. It· 

tacn tho.l will .... 'Iac1 the wi...aru..1d opeRinl /\anie. 
II. Apply Q bead 01 ..... Ie' to It.., windslUtok\ """nlnl 

Ranle. &... fiJU'" 13C-4. 

WI"d.hi.td h .. tallatlon 

I . 1"'1111.11 II>< "';ndehield .-mbIy. usm. the draw <»rd 
10 pull the _t""",trip.,...., the windshield _oinI 
fta ..... _ s.e ~""" 13C-5. flo ca .. luI ..... . " atlow 1M 
" 'lnoWUeld ..,ale. ' 0 .... , ... the hudlininK. 

2. Ina!.aU the ~ v;"" m1...,. and the. pmioh mould . ,_. 
3. lnolAn , .... top mauldin, ICI"f;WII and W. mouJdin, 

joint COVen. Remove the \.o1X'. 
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~_ CIwd lor 1Mka. and inoUoll 1M ...w.. a"", and ,-
G. e ..... " 1M ,lui . nd mouldi",," 

FRONt DOOR WINDOWS 

Adj ... I,"a"tt 

Heft< 10 £~ ... 13C-6. 
I . ltermve the trim PAIWI and ..... 1<1" oh"'ld. -nw. ",ind,.... 

1"111' _bl..,. can IMn "" orlj" .. «1 to l ilt In Q. out 
by lQ()genin~ lhe run lower ~("""hin ~ .crews. 

2. "Tl>e Iron. T\UI can I>C' ~djUl\.Od lore o. ,,/1 by ur.in~ 
... ;\.O.blft .rum Itodt bel~ lhe froot run .nd the 
V(!f\t .... indow div\aion IInr. "", I ...... ' andfor ree.. run 
can .Iao be ohi.~ A' the. !owe. ~tt&chinl 0ICf"!'W'. 

3. 1be wiM09' 1"""". l top ""n b<! adju.ted up 0. down 
by ,...,..,run, th<t 8ttachin~ lICT~w .. 

~. Vent .. ind ..... opo.",tinJp; !eMion c:&n be ~ or 
~ by tumine the """'"'" adjw<tinr nu •. s.,., 
flturn 13C-7. 

$. '"'" door I ....... mountini boles .... elonpted '" p ro­
vide. li,hl iii for tho ...,nl window frame In the door 
I"'"..... 

'" 
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" 

ADJUM.NG Nut 

Remo" .. 1 

\ , R e n..,...., Ihe t.-im I"lfM'I and d .... I,im panel UPI""" 
.... "'IM,. Pull tl>< ... te< ,"I~ld ..... y from 1M A<>'>lOI" 

"" .... 2. RMt"OOYO,! Ih .. doo.r ... inCJO.W .~ and ~r the ,L:ua. 
R __ the recuIo.to< a" .. ",11~r from the ~w.. 

"""nne!. 
3. t-n the frnn' rtIlI "ltad"r\.II.,......nd,...".". ... 1M 

run ,.u;n;nl bracUt /""", the In .... ' I_I. Sr" /I~"", 
.30 .. 

, .. 

80DY 

4. ~ . .... frnnl run from the venl wu-w.,. d 'vi.1on 
bIIr by pullinl rftl .... ard "" tho od, .. of tlx, run. 

f; . Rernov~ the ,la ... See fl ,,,,,, lac·g. 

fl, . nC·9_ Do., DI . .. h ..... I_(IIOC-I039) 

1""OnOlion 

1. l'ooiliotJ the lW& . nd run .-mhly in the doot. 
2, I nota.lI tJwo rt'fUJaIo. arm rol ..... in the ... indao. <han . 

nel and in.taI! the run IntD the ,..,." window di'· ...... ' 
bo,. 

3, 1""",11 the run """'i .... bracket and " 'in<\uw "!Oil 
Adjuoc the nm .nd "W\>. 

4. 1 ...... 11 t he trim """"I "lie' ohidd, uPP<>' ""laine., 
, nd trim PAnel. 

DOOR VENT WINDOWS 

hmo",,1 

I . R .... ""·,, the trim pOnel 8IId the u"""," """iller. Pull 
the ..... ..". ohield a~ f"""' .... aCCH5 MId. 

2. ~ the door ...Jndow ewvand ........ tJwo fron t 
run altadlln.!t' ....-. Re""""" the run retalnin, 
brackcl from the i""". l'llne!. 

3. I.nw~, .... gta .. complc:tcly and "'move the lront run 
from tho vent wintJow diviaion 00'. R""""", U", ,un, 

., C~fuUy pull .way thn dnnr "·""the,.,,trip at "'" 
,~", .. " ,d door Irame ond r.,~ tho VMl' .. Indow 
f,,,,, ,., mountinl """",,, 

5, R"""".., the upper vivot 'mm lho ff3lne. and , ......,.,.c 
I"" ..... '1!. pivol-rrin. 8AC1nbIy. Sot" 1M. _illo" . , 
lhe .. op .. ...a.. a nd .... Ibo. ,,·aibe ... R<lmo-o ... the 
_~P. See firuno ISC.1. 

h .. tollotion 

1. Install the ....... them'.p. I,.,.tall the pivot a nd the 
pl""t OJlrinl UM'JJlbly. Adjust the sprinl "'TUlion. 
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2. r""tall th.. v@ntwindOWllndframeinthedoorframe. 
3 r ... WI the nln. retainer br"c.k~t. and window otop. 

Adjust the run and otop. 
~. r""taIl the trim Jl'IMI wate. ohield . upper retainer. 

and trim _wI. 
. ~. Cement t .... doo. wealh""lrip M the. forward door 

"-
R(AR DOOR WINDOWS 

Adjuo'm. "h 

H..Jer to firure l:le -lO. 
1. &mov~ th~ trim 1'.",,1 and water ,hiolrl. Th. window 

,un _mbli.,. •• n be odJusled 10 lilt In ur oul by 
I __ ni nt tho run low. , a tta<hine ... "" .... , 

SlOP 

2 Tho> lronl run CIOn be ~dju"ted 10'" o' aft hy u,inR 
suitable shim .Iock i>. L",,,,,,n the /wnl run >Ull! th~ 
door 1," ..... 

3 . The window luwe. stop ca.n be adjusted up o. down 
by l~ninJ the .. t taching scrows. 

Rem ovol 

1, R~mov@ thl> trim 1',,,,,,1 .nd tt.. trim ~nel upper 
"'lainer. Pullihe wa~r shi.ld away lrom the aco ... 
hoi"". 

2. R~mov. tl>< window ",~lato. "n.-l the .top. ~nd lower 
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the window to the bottom uf the door. 
~. Remove the 1"t'a, nln adjustin.c nut. rn.oonne<:t lhe 

remote control anti·rattl" dip. See figure IJC-lO. 
4. Pull down the ..... ' run enuugh 10 clear the door 

Ira""" and tho-n remove it by pullin , it lorward and 
out 01 the division w . 

5, Tilt the rear edll. of the gla ... to tile bottom of the 
door and then remo',e the ilaso. 

Ins, .. II .. ,i .. " 

I. P""ition Ihe llla>oi amI run """"",bJy in tho <loor , 
2 Install the run in the diviswn bar. and install the 

run "dju'lin~ nut finger_ti ghl. 
3. I lUItall the ""ublot and the .top, adiu.tin~ tho dol' 

... cequired. 
4 ('.<>n~ the Qnti _ratlle dip and mah any ~ 

in 0' ",,! .djWlI"",nt. in the rWUl. T i,htcn the ad­
justing nuts. 

5. InabJl the water ohield, tho trim """"l upper .ewi"" • • 
Rnd the trim panel. 

RlAR DOOR SfATIONARY GLASS OR WEATtiERSTRIP 

REMOVAL AND INSfALLATlON 

I , Remove the rear run adjustil\jl .tud Joel< nut. pry II><> 
run lrom the wvi.wn bar, and """""" tho run. 

2, ea ... lully pull aside the door weatherst,ip, ,-,,-,"" 
the window I,ame ~tainiIq; ocre" .. , and •• ,,'''''''' the 
window Ira"", and ,lau. 

3. Di .. ...,mble the window Ira"", and install a new 
gla .. if required. When iMlalling the ilM5 apply 
oeal~r helwftn the lias. and the _ ... !hM-strip . s.... 
figure 13C-H, 

' ''' 13C·II_»<O,""oty Olooo-l6OC .. 0 5JI 

4, Install Ihe Klass lrame in tl><> door and """,,,"t the 
dooT "",.the.atrip in pl~ce. 

:;, lru\al! the run, adjwtill,J[ it a' .....,."....ry. 

QUARnR WINDOWS 

Adju. tm.nts 

L Ikmovo lhe rear _I cushion and >lea! back. 
2 Remove th~ quat~r trim panel. 

'" 
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3. F ..... Of aft adj",,-,,I can be m.de.t the .... I\I.t\ 
.tladlint: ____ s... ~ l3C-t!l. 

, ..,. U~12_Q .... _ WI"d .... ....(6OK-&Dt DI 

4. Aft~, 'th~ ~,y ",jiU1ltmenl.l 1>.0."" been ninde. 
a ... ~f\ll1y lnataillhe Qua~, trim Il"nel ... ~«!, ehleld. 

S. INUU the (j ..... ~. t rim I'Ilnel . ..... , _I w.~k, M,1d 
1M rM' .... t cwhion . 

......... 1 

I . R~""" ... the '"' _I cuohion and bock. 
2. IWnoYe tho trim I'Ilnel and !he trim panel 111'1"" 

....... lne •. !'un the ..... ~ shield ,,_,. lrom the a."",.. 

"" .. 

f • • U~ll_a-_ w-...... w QIon. . _.,..I-(.oc..&Ol I I 

3. Rem,,, ... the lower and fron' pmWo mouldlnl'" 
• . &,...."..., tho """ run. 
5. Lowe. lhe window until the "'ruJaIO' roIlc .. am 

....... wle .nd ~, the fmnt mil .. , lrom the 
channel. 

6. I...".,..,. and tilt 1M ria"" "nd tMn "'0>0"" II. s"., 

'" 

BODY 

Ii......, 13C13. 

."" .. Ilati .. " 

I . Po.itioll. liz Ita. in the q .... rte< pe.nel. and ~ 
the lront ...,11en. 

2. inotall the ,ear run, adJ ... tlnl II U ~ry. 
3. l""taU the prnUh mooillin,.. .he .... ..,. ohidd. tho 

trim panel upper rdal"" •• MOO tbe trim po. .... l. 
4. In5Utl! 1M ..... 1 CU8hion and beek. 

lACK WINDOW 

n... back window .. 01 Or'M!l.p~ «!mpered ,IMo ron· 
.uuctlon. n-.c Ih" ... mounted in • rubbe' ...... thenotrip 
"'!lich RIO OVe,. body I'IMle 11>11 oncirdeo the bact win­
d<>w """nin&". "!be rnnoval and II"OI!\ltllallon ~"'" .. 
the ...... 10< all rt>Odelo . 

...... " .. 1 

I. Remo¥e u.. out.oidc mouLdln, retalnln, ..,........ and 
.......... , .. the mouldi",*" s... t\iure IX·I • . 

2. Place a pro\..cti,~ ... ,,~rin. ~n III- .... r "!'Pt' body 
""nel 10 I'm-en' do_IC. Tu "'1fIO'{~ u.. winAow 
from lhe back window openin,. place II hand Of] the 
U!>PC'" pen 0I1he .Ja. and ",,01\ 0\I1_rd. Con.i""" 
puohing "" lhe IbM unlll tJ ..... ~.I.lwnotrip.nd cia"" 
can be liftrd from tho or>eninc. n.. ,lui iI .. "",,,,..1 
with tho> .... the .. "ip __ mbl,.. 

tnll .. lI .. , I_ 

I. R..tlIOW1l the -..-tho> .... rip from the ,boa. 
2. ViouaU,. i~ the weatn.,...lrip f.,.. c:ro.oko Gt te.'I.I"I 

and ",plac>! It iI ~rr. If til<! ..... th«nlt.ip doeo 
not hove to be "'I'la<:ed. clAAn it tho,<>u,hly. 
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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 pinch weld flange. 

8. With an assistant, place the back window assembly 
in the body opening. 

9. Position the bottom of the glass in the body recess 
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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 

l. Disconnect and remove the front seat retracting 
springs from the seat track. See figure 13D-l. 

on the frame. Remove the seat tracks from 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. 

WING NUT 

-::::;;~~~~ FRONT SEAT 
ASSEMBLY 

RETAINER 

Fig. 13D-l-Front Seat-(60C-B009) 

2. Remove the bolts and nuts retaining the seat tracks 
to the floor pan and lift the seat assembly from the 
car. 

3. Disconnect and remove the tie rod from the eye bolt 

7. Remove the seat back from the seat. 
8. Position the seat back assembly on the seat. On cars 

with the split back seat, install the hairpin clip at the 
seat center bracket. 
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9. III$tO.II hairpin diroo on tho ..... bBd<. pi,,,. pin. On B 
"''' ... ith a ooJid _. hAde . In, ... 11 the bol", and 
wa~he", a.Ulchinl lhe -.1 bo;ck '" .he >ea.1. 

10. PO&ilkon Ih .. new -.1 ''''eb on the from", and In.tAll 
the ",\aWnl[ bolt. and .10 rod. 

11. I'oaition the ..,al " .... mbly In.he ... and 1 ...... 11 the 
"" ... inin. hnl'" and nu"- Tm",l1 l)w relractin,g optin, .. 

t ie 10" A" i"stm.nl 

1'ie rod _1:id~1 will "If «I OIlIJl the _np' 
lid<> <If thfo .... t . Tn eo .. lhe btch ",,,,inin, the trQcl. fail l 
to ""Ie .... "',"",., tf>., lie rod frmn ,hi! adju<tln~ ~ye 
bolt al'l(\ J..,..,n the wins nul . Twn II", ~ye bolt clock ... i ... 
' ''''''lIh tum. to ",",.ten lhe lie .od 'ravd . uflkknUy to 
",1_ the track latch. If thl! IAlrh ,.n, to oecu.e the """' 
travel. lum tho ,if, rod Bdju$llni ~t bolt rountercJockw;'" 
to lenSI""" the Ii. rod lravel cnou,h to nU"", the Ioleh 10 
""'p inw IocIcinI pamlion. ,",11_ I"" ... ..., nul and 
poAlion tho lic rod .,., the adjU8tin( eye boll. 

DOOI AND QUAIHI TIIM 'ANn REMOVAL AND 

INSTAUATION 

15uieo.lIy . .. 1I do<>< and quncter trim polnei. ",.., retained 
ill the "" ..... manner_ In view of thilo, 0"" FCIDO'-al and 
iNUllllId~n procedure ..... ilI u>Vf!' . 11 .......w,l .. 

I , RenlO"e U.., ... induw N'ltulAl<>1' IwIdIe with Tool 
21S12·A. See firu'" 130.2. In ... n .he '001 he, ... .,. .. 
,he <Gn".! Hn.l. uti , be f.l. , ... ~ plate. Tum the 
tool . pins! the ..,..in, clip until the handle can be 
n~ from the _no 

2. n.._.ny.."..,... "'talnl", the trim "",,"I to the 

inner poI""I, ouch ... the ann -.t , .... inin. K"T'tWo. 
~ ftrure 13D--3. 

3. With • pulty ~. pry tho! trim poInel ... Iainin. 
dill' oot of tho! ifUM!T pa~lal eodt.;oo. 

~. Bow the trim po",,1 out 01 the! "'1tIinen. and ....... 
fully loooen the pLutie .... I<!. IIhleId, if ""'-"""-'Y. 

5. PLoce. daub 0/ _Ie. I'N~' ~o:n trim ,... ... UUn, clip 
him to .. al th~ rclninin, clipo w .... n .hey ar~ pushed 

". 
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Into the doo,_ Aloo, apply thi' _Ie, IlrOUI>d the ",in. 
dow reruiatOl" m"fl. and ad"" ~""Linl hoi"". 

ij, Fasten the pla.\i~ "'al~r m!eld to the inner 1*111'1 
wi,h 'rim cement. 

7. MAke..,,,, all the ",ulnin, dip" aTf' in.tallod In tho! 
Irim j::IIlnel, pia"" I .... ~ odlle "'\he trim ""roel in 
the rclaincr. i.-.I tho upper ed.Ie of the trim po ..... 1 
in ..... I'1'1:linor ornd P\I6h the ..... inin' clipo into tbe 
hoi .. in the door Inner panel. 

8. Inouoll the arm .... 1 .. ",lItln. ~ 
II, I ....... the sprin, dip in the handle, pooitiun 1M 

nrulotor ha.ndJ~ 'l'rinw. pIA"" the friction plate 
.pi",,' Uw trim """"I nnd push (he handle onto lhe 
ohah unlil tho ,p.in~ dip ''''"PO in'" the ,,,,,,~e. 

IUADllNING ItlM OVAl AND INSTAlLATlON_ 

MODUS S4. 62 

1. ~ the OWl viloro. 
2. R""""", the windlhield lide ,,,nish mould'np. 
3. Remove the ", ... ~ko'" mirro •. 

4. RcnlOve the rear .... 1 cum' .. n ond rea. "",I hAck 

""""". 
5. Remove the 00tI.1 t-.oc.ItI. 
6. MODEL62: ~.he Q_ window upper pt_ 

nioh mouldin ... 

7. MODEL .'i4: Reonove the..,.,,,,. pillar prnioh mouLd · 

"". 8. Remov~ ..... dome lamp .....,mbly. 

9. Retnow-e the back ... !ndow ..-mbly_ &'f~r to " Back 
Window Rf!mov. l." 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 

B LA C K 

2 WHITE 

3 BLUE 

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. NOTE: 
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 wind lace 
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 
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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 wind lace 
and headlining side retainers and pry retainers away 
from roof rails about 114 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 of bows on headlining. 

CHART 

NO. COLOR 

BLACK 

2 WHITE 

3 BLUE 

RED 

Fig. 13D-5-Roof Bow Color Chart-Models 59, 71-(60C-8061) 
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16. Remove roof bows from headlining. Check head­
lining retainers and roof bows to see that none are 
distorted. Check the x{)of 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 
(N o. 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. U sing a suitable trim cement, cement the front edge 
of headlining to the windshield header, starting 
at the center and working to sides of roof panel. 

6. Pull the rear end of headlining down, starting at 
center, and cement headlining to the back window 
opening. Do not pull the headlining down too tight 
as the contour will be lost at rear corners. 

7. Tuck the side edges of headlining under retainer 
strips with a dull putty knife and secure to metal 
prongs on retainer strips. Secure lower rear edge 
of headlining with metal tabs at each side of body. 

8. Cement headlining to stationary window area. 
MODEL 59: Cement headlining to underside of side 
rail at quarter window area. 

9. Install remaining parts by reversing order of removal 
procedure. 

13E -MOULDINGS 

OUTSIDE MOULDING INSTALLATION type of moulding retainer used, whether the respective 

Figures 13E-1 and 13E-2 show the various methods of door trim, quarter trim, or luggage compartment trim 
retaining the body outside mouldings. Before removing should be removed. Bolt-on moulding retainers require 
any outside moulding, it should be determined by the removal of the trim panel, before removing the moulding. 

~ A 

G\~ 
~SHOWN 

D TYPICAL 

F SHOWN 

GTYPICAL H 

Fig. 13E-l-Moulding Installation-{Models 71 and 59)-{60C-8059) 
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13F - GIILlI 

'I'M ,rilld .::onoisbo '" " double row 01 """"""" w.rtiNol 
.,,,,,,,,nll< with d ..... Iu<l"'-mvo"" in the oult'r <m<k 'file 
Il('IOdI&mp ~ a .... 11 ... _ 10 the Irrin~ ~nd can be: 
... mo,·ed indi~ld""lly. 

lIMOYAL AND INSTALlATION 

I Raise t.h" hood and J'lrnp il in the 01><''' """in..., with 

the hood ... won rod. 
z. fl<o_ til<! ..,..,.... ..,.""rinr d ... t-<lhlmJ'l doors. 

'Wn"".., I .... ho-.. dlamp doUno. 
J. He,r.we the v ille _mbly ~Uad>in ~ "" ........ s.,. 

l SD-I. Re"""'" the erille by lilliI', up..nd l.......,.nI. 
t. Tn i ... ",n U .. ,.,11e _mbly. """' .... the """"".1 """"_. 
-~ 

13&- lOOl·FUMI 

GI..,lRAL DESCRIPTION 

' I'M ConWI U. 01 a ...rutizcd budy.f",_ oonsb'ucilon. 
n.... body WU and undoori>ody ~'" 1 . .. .,Id.,.f ml<> ,,"" u,,", 

n", I",m >Wlpe ... io" ",.",1,0" 3_",bly ,,')Odd, '"1'1>"'''' 
the ('ncine and fronl "u'j><1lI1on u. .1ru<lur~l!y oimll~r 

In IhP lronl end 01 the I ........ Iype: D_ml>ly 'In.- h .... " 
.Ide nr..ib inco<porate pro,.-....... I.,.. .ccommod.I>"1 
hum~ .. , .... penoion ..... bili..,'. ~n~ine ........ inl nnd 
InIrwniMlon. 

,,'" """ _ion mc:mber _hly ill simiLo, I<> tho 
r8I' portion 01 Ihe f",,,,,, tyP<' ..... mbly rro..~ 1$ 
"",<If, in Ih" ,,,,,r for $X"', oprins" and IIhock H""'rl><'ra. 

AUG NMINT 

Bcfo", checlr:in~ undorbody lind l\U~ek>n "","""'r 

"li ln'''''''I. i ... P<'C1 the .... "" ... ion .... mber ~hli"" lor 
do.""'I" and ~ parts. 1_1 .Il _Jnben for cnocb. 
""';." o. bt._ Ci>P<:k "U welded ~ for cracU. 
MiMH,n"",nl can .rr",,1 and be ""1«"'<1 in fmnt wbeel 
mist-H~n"""'l. ~Ib,ah()n I'M abnormal "'.,'" of cha .... l. 
,.~ 

Moel alipmo"l prvblemo ""n be. 0DrI'eCkd. and minor 
""ni,,,,n damall<! can be nrai,htenMi, hy ,.., oS .xilrtin« 
frame al igniJI¥ a nd .Iral,hteninll o;q uipmenl. Seve ... 1 
ty_ of fr""'" ali, ninl equipment .... Rvailohlf> rom, 
"",,,,iaI1y. M.""la<:ttlr=l 01_ """'1 ........... 1 _IIY SUi>' 
ply IXIIlllllt'\" inIItrucllont with _cit unit. !Oe<: fir'>"~ 
ISO·!. 

HOliTiNG IN5f1UCfIONS 

Spo<:ial pn>a>ut;""'" .... .--....ry .. he" lIOimng the 
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PLAN VIEW 

UPPER SUSPENSION 
MOUNTING HOLE-REAR 

IDLER ARM BRACKET 
MOUNTING HOLE 

(R.H SIDE) 

REAR SPRING 
FRONT HANGER 

REAR BUMPER 
MOUNTING 

HOLE 

STEERING GEAR MOUNTING HOLE (LH SIDE) 

SIDE VIEW 

LOCATION POINTS AND MEASUREMENTS 
MEASUREMENTS 

48.79 

48.41 

37.50 

37.44 

178.57 

173.52 

89.95 

85.72 

MODELS 

54-62 E 

59-71 E 

54-62 F 

59-71 F 

54-62 G 

59-71 G 

54-62 H 

59-71 H 

MEASUREMENTS 

42.76 

42.30 

35.99 

35.50 

8051 

7588 

4.82 

330 

MODELS 

54-62 

59-71 

54-62 

59-71 

54-62 

59-71 

54-62 

59-71 

THE DIMENSIONS 
BETWEEN POINTS "X" AND 
'Z' AND BETWEEN POINTS "Y" 
AND ''Z CAN ONLY BE MEASURED 
WITH THE ENGINE REMOVED. 
THE REMAINING DIMENSIONS 
SHOWN IN PLAN VIEW CAN BE 
PROJECTED DOWNWARD AND 
MEASURED ON A LEVEL SURFACE. 

Fig. 13G-I-Underbody Dimensions-(60C-80S6) 
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E 
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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. 

FRO N T 

13-19 

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. 

H 

REAR 
--------+--\,----1--------- ---1-----+-------+-----

c 
D 

~ 
I~--------------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 & ,tationa.ry 1\00. jAck 0< a mil j..cl. u. to hi! 
..-], tho ... H.., oe>..,,,,t OfIO"dfte l't'CO~_ ""in l/o of 
oonlllol. Eithe. om.. of u,., ell. "",y t... .. i....:l M tho 
fT<)lll by .\..ck ""ntact at the I""",. a,m oleut <"WlJl=Iion. 
Eitt.... ,ido 01 thp fmnl end 01 1M car may nlo<> be 
raj""" hy ~k p ...... u'" ... " the f/WII ""'""""""""'. o. "n 
the CtOeI!mo-mbo-. 10 .... Ilicb \he IlIIbilizr. io rotu,.,.,t«!. 

Eilht>r oid~ of the rear ~nd '" the .... trIaJ' be ",;iI<"d 
by )lid PTCSOU'" on !he _r U\M<rIO!mbe •. On not pul 
~ .. on lhe 1 .... 1 \arIk. 
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"''''' ..... ... in "",.. ... ·ith an auw"'.lic InOl'."''''On, !he 
or"""'" !M·p.""",-,ld be .. t in up" (PArk ) poo.ition. With 

~il"'" 'Y"" 01 t ... nsmiooion. 1M pa..kinll bRlk~ ohould he 
""I •• n<! the ",,:""18 bl""kcd 10 p.e' .. ..,.,t the ca. lrom 
rollin •. 

To rti.r the front 01 !he .. , ",ith a bumper )lick. pool. 

I ..... tho! jack on "'!hoo •• \df 0/ the bumlX'1" .......... t .... itin. 
bolt. 

To raiAe I"" rear of tIw! ..... lhe bumprr ;'elt ohou.ld 
. .. "',... J .. <k W placo.d bet"'~n !he bumlW"" UPl'" and ""'= atiAcl,i", 

"... t ... nomi..oon shift le>ic. obould be pooilio.olt"d in bol~. 

13M - SU ttON WASON 

nAtlONAIT WINDOW nMO"A~ AND 

l NSfAHA"ON 

1. Workin, inoide !he .... ..,."."..., the insKk {runt 
moulding. Reroo,·~ tho ""'. "IAlinnA.y window up"". 
ro,."..' ",,,uldin;: <md p!l1a. pluW button 10 fIIln 
QC\. ...... t.o [be OI.)toid~ ...... piliM moulding ret..l\inil,~ 

""~ 
2. R~mnvn!he oul/oi<le rM. pilb. moulding ..-mbl,.. 

SN ~11ll~ 13H·l. 

3. Rnnnv .. tho .......... """';n, the end 01 u.., ""taid~ 
UPP<!' noould.il'I. 

4 CA ... lnlly "n'" the ltationary window outward in· 
(ludiuM u.., w=lh< ... lrip And I"" upper a nd lro,,\ 
OUIS'~ mouldin",. 

o\,u, " 
HO N T M OU LDI N G 

WEA TH " 

'" 

I ... ' .. n .. 'i .... 

I. Jlcrno\..., lhe mouldinr» and lh< .r.""",,",lrip from 
the irIaN. CarefuUy i_i tho, ...-u",notrip lOt 
~_ and tea ... and ~ it if ~..,.. II u... 
w ... the""rip dod ""t haw, In tv, "",11001'<1. elMn II 
thoroughly 10 "'mo ..... nl! old _l~ •. 

2. Hemo>.., a ll old "",,10' f,,,)]) the window openintr. 

3. Apply ..,ale, Rruund tho .I.uo (mow in u,., " .. ""II\c,· 
strip""" install the w.:~tI",,,,tril' on tho ~la ... 

• • lruolatl!he UPJlf!T and lronl mouIdint:. in u.,.. _th· 
enlrip. 

... 1 ... 1 ... 11 a d .... coni In the _then.riP. appl,. _1". 
around I .... ",induw ...,.... ..... a nd i""tall I"" "';ncio'N. 
Be u ...,lul DO' '0 .U ..... ..,.1~. '0 ron. _ headll "I",. 

6. 'nowl the uppr. """,Idin~ ,...talninlr iI<Te>O nne! In· 

SU IUR 

" .tI G ... n ", ,.,,--
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.taU u." ooloide n,'" pilla. mouJdin,. 

7. '''''Ulli the in$Idoe upprr """"N mouIo1inlI. lrolll 

mouldin~. and plu, butto". 
~. I.:Lmn off all ""~ """ l ~r. 

lACK WINDOW IlMOVA! AND INSTALLAliON 

I.m .. "ol 
I. ~,u,.. Ulli i~tC. 

2. DItronn..:t t~ WI late ouwuru M the \ail Jl'tc. 
See Ii....., 13H·2. 

3. RM>o\..., the ~"* ....:urin, the insjd<> """", vanel 
I<> lhe "'il Mil!. Hcmove the ""' ..... 1'0",,1. s... ligure 
13H·3. 

4. ~ the ~ lTOm the winduw thanno!l 
""lers. ~I<l m.,."w..t<>t ...... from tho rot,..",-

5. SIKk the ,LoM OUI of the wi "''''. See ftgu", ISH .... 

Ino'allo,lon 

1. I..,.tall lho ..,ta.ine ... in the ... indow dwlnel mI"' ..... 
..... bri""'" the roIkrs aod "";n<!ow diannol. 

2. II\ftoI.II the roll~ ... In the wind"w chan""l. Slide the 
window into ptIIOitinn in tM tAli Mate. AliJl' lhe 
milo", with lho ..,gulato • • rm pl,o", then ])'~" the 
plv(>\4 inlO the mile ... to _t ~ In the pivot 
".,,~ 

3. IIIIItAlI the inlJdoo ~, 1""'1'1 And the wi pt~ 
OUI'l'"rt •. 5erol all """"minI .urlM""" with B bead 
of """I.".. 

TAIL GAll LOCK IlMOVAL ANO INSTALLATION 

T o .... mov~ ~ilhe, lock a-.mbly, proceed ... folln ... : 

I ...... w~, the lIIil pte and dilco:»>nN:t the tail p'" 
,uppo,t. al W. tall pll!. 

l!. I~ the IICrewo ~'inI tho ino.ide .."....,. """", 
\(I ll ... tail ~II!. He"""", the """'" paMI. 

3. Rc"'("~ the """" .... """"in8 lhe latch ._mbly to 

13·21 

w. """"'" ""''''] and ....... al<' Ibr l.otch lrom lhe 
N!I_ Iinil. Soo fi(W"1' 13H.;). 

4. n", tail ~te latch ..... 1 ....... "nd link a_,nbly can 
be "'moved ~I this limo! If .tPJ..<..,m<n\ ;1 ~ired. 

~ 1'., iru.taH . ...... e ..... the """,,...1 pruc.odu",. 

lACk WINDOW REGULATOR HANOLI 11M-OVAL 

ANO INSTAllATION 

I . R""",,-.. tho badt window ueembly. Ref .. lO ""lbck 
W~ Removal and Inoulluion. ~ 

2. Rcm .... ·e the .., ...... "ttaclll1\~ !he "'IWI~tor ...... 'nbly 
u> tho tall pI<! i""", pe.MJ. R"m""e "'" .... guJator 
loy lifti,,! up .nd oul. 

3. Hold tho .. !nd<>w """bolur h.ondle -.i.>lJr; while 
worki .... U,ruUlh I .... UPIX"" <:ftIte, . _ bol". ~ 
ron"" tho nul Attachinl I .... ~gulato' handJ~ . -.n. 
bly to the tAil gal.,. RC1no,·~ ,m. .... "'lata< halldle 
__ mbly. 

~ 1'0 install, _....,.., tho ~ ~u .... _ 

TAIL GATE COUNn.'ALANCI SPRING UMOVAL 
ANI) INSTALLATION 

1. Ilemove U ... ""unu.,,,,WtOO "vnn ... ...,.... COY,"," 
pla"'. g..., Il,ure 1':1H·S. 

2. W .... ~ in&lde the vehicle with t .... toil pie c~. 

inoert • 12 inch 0. lon,c' ~.I"". th,.,."h tho 
hookr'd .nd 01 lhe oprin. and Into the ""Ie provided 
in the .... ' member. 

3. Piv<>l. the en-"wdri_ f ....... rd and up until lhe 
oprin.c hooIr. ;.. elM. of ,hit "'larininl pin. """'" piv<>l. 
w. ocrewdri"" ...... ...."rd to ..,Ii."" .p,in, ....... ion. 

~. Remove the _ ..... drive' ~nd disoonned u... 'prin, 
fnxo thr. tAll pie .1 .... 1'. R-!rnov<l lhe oprinl. 

'" 
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Installation 

1. Position the counterbalance sprin~ 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-5-Tail Gate Counterbalance Spring-(60C-8016) 

1. From inside of the vehicle remove the upper corner 
garnish mouldings and pillar plug buttons to gain 
access to the outside rear pillar moulding attaching 
nuts. Remove the pillar mouldings. 

2. From inside of the vehicle remove the screws attach­
ing the side and upper window runs to the pillars 
and roof rail. 

3. Unlatch the tail gate and carefully press the back 
window and runs rearward. Use an assistant to hold 
the tail gate from the outside. 

4. Lower the tail gate and position a support under the 
back window. 

5. Remove the side and upper window runs, tail gate 
cover panel, and proceed as required to correct 
regulator mechanism failure. There are stops incor­
porated in the rear floor rails to prevent the tail gate 
from contacting the rear bumper impact bar when 
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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
I:;il:;ts of the following components: 

1. A reversible motor and window regulator mechanism 
is provided to raise and lower the back window. 

2. A limit switch is located at the right side of the 
tail gate pillar post preventing the back window from 
raising when the tail gate is open. When the tail 
gate is closed, the switch is actuated, thereby closing 
the back window circuit. 

3. A single-pole, double action toggle type control 
switch is located on the instrument panel above the 
ignition switch. 

4. A key operated switch is provided on the upper 
center of the tail gate outer panel to lower and raise 
the back window from the exterior of the vehicle. To 
lower the back window, insert the key and turn it 
clockwise; to raise the back window, turn the key 
counterclockwise. The key switch functions only on 
the operation of the back window and has no elec­
trical or mechanical connection with the tail gate 
latch handle located on the tail gate cover panel. 

5. Two protective circuit breakers are provided in the 
circuit. One 30-ampere circuit breaker is located on 
the right side of the dash panel in the engine com­
partment and a 131/ 2-ampere circuit breaker (motor 
ground) is located on the inner lower back panel. 
See wiring diagram, figure 13H -6. 

Interior Switch Circuit Operation 

Current from battery terminal of starting motor relay 
flows through the 30-ampere circuit breaker to the con­
trol switch. Actuation of the control switch closes the 
circuit to the closed limit switch, through the back win­
dow motor armature and field winding, and to ground at 
the 131/ 2 -ampere circuit breaker. 

Key Operated Switch Circuit 

Current from battery terminal of starting motor relay 
flows through the 30-ampere circuit breaker to the key 
switch. When the switch is closed, current flows through 
the limit switch and to the motor. 
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STARTER RELAY '30 AMP. CIRCUIT BREAKER 

ELECTRIC BACK 
WINDOW SWITCH 

WIRING COLOR CODE 

B 
G 
R-O 

R 
Y 

BLACK 
GREEN 
RED-ORANGE BAND 
RED 
YELLOW 

BATTERY TERMINAL OF 
STARTING MOTOR RELAY 

AMP. CIRCUIT BREAKER 

ELECTRIC BACK WINDOW 
KEY SWITCH 

I 
G 

BACK WINDOW 
MOTOR 

13 1/2 AMP 
CIRCUIT 
BREAKER 

BACK WINDOW 
MOTOR 

G _--c::==)--""~ Y 

R-O 

ELECTRIC BACK Y 
WINDOW SWITCH 

Y CD C • CD. 
~I-----C~~Y y----~==J-~ 

~------------Y-------~----------------~ 

G 

ELECTRIC BACK WINDOW 
KEY SWITCH 

B 

...... ------B 

ALL LETTERS CIRCLED AS 
SHOWN INDICATE CONNECTORS 

• INDICATES PART OF 
MULTIPLE CONNECTOR 

Fig. 13H-6-Back Window Circuit-{60C-8057) 
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Trouble Shooting 

A prod type continuity test lamp, with improvised 
bullet connector leads and a test supply of known good 
comparative amperage circuit breakers (with leads), will 
save considerable time in testing switch terminal blocks 
and circuit breakers on the vehicle. 

CAUTION: When testing a circuit with tail gate lowered 
and limit switch held closed, operate the circuit momen­
tarily and not continuously. Continuous back window 
operation in the horizontal position imposes undue loads 
on back window motor and regulator, which could be 
damaging to the motor. 

In all the tests listed, all wiring should be checked 
for continuity to determine if there are any shorts or 
open circuits. 

BACK WINDOW WILL NOT GO UP BY OPERATING 
EITHER SWITCH 

1. Test for voltage passing through the 30-ampere cir­
cuit breaker. If there is no voltage, check the circuit 
breaker and the wire between the circuit breaker 
and the starting motor relay. If there is voltage, 
proceed to Step 2. 

2. Test for voltage at the red orange band wire con­
nection on the tail gate switch in the instrument 
panel. If there is no voltage, check for a broken 
wire or loose connection in the red orange band wire 
between the switch and the 30-ampere circuit 
breaker. If there is voltage, proceed to Step 3. 

3. With the control switch in the up position, test for 
voltage at the terminal where the green lead wire 
connects to the instrument panel control switch. 
If no voltage is available, the switch is defective. If 
voltage is available, there is a loose connection or 
broken wire between the control switch and the 
motor, a defective motor or, a defective motor 
ground. 

4. With the switch in the window up position, if there 
is voltage at the switch terminal to which the red 
lead wire is connected, the switch is good. If there 
is no voltage, the switch should be replaced. If the 
switch is good, proceed to Step 5. 

5. Remove the screws securing the limit switch to the 
tail gate pillar post. Pull the switch through the 
opening till the switch terminals are in the open. 
With the switch in the released position (contacts 
open), voltage should be available at only one of 
the switch terminals. If no voltage is available, there 
is a loose connection or broken wire between the 
limit switch and the control switch on the instru­
ment panel. If voltage is available, proceed to Step 6. 

6. With the limit switch out of the pillar post and in 
the actuated (closed) position, voltage should be 
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available at both of the limit switch terminals. If 
not, the limit switch is defective. If voltage is avail­
able, proceed to Step 7. 

7. Remove the tail gate cover panel. Check the red lead 
wire at the motor for voltage.· If no voltage is avail­
able, there is a loose connection or broken wire 
between the motor and limit switch. If voltage is 
available, the control circuit from the instrument 
panel switch is proven good. Proceed to Step 8. 

8. With the instrument panel control switch still in the 
up position, test for voltage at the green motor lead 
wire. If voltage is not available, check for a loose 
connection or broken wire. If voltage is available, 
proceed to Step 9. 

9. Ground the black lead wire coming out of the motor. 
If the motor does not operate, replace the motor. If 
the motor operates, the 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, In 

"Window Will Not Go Up." 

2. With the control switch in the window down posi­
tion, test for voltage at the switch terminal to which 
the yellow lead wire is connected. If voltage is avail­
able, proceed to Step 3. 

3. Remove tail gate cover panel. Check the yellow lead 
wire at the motor for voltage. If no voltage is avail­
able, there is a loose connection or broken wire be­
tween the motor and the control switch. If voltage 
is available, the control circuit has been proven good. 
Proceed to Step 4. 

4. Ground the black lead wire coming out of the motor. 
If the motor does not operate, replace the motor. 
If the motor operates, the 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. 

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 unu'inding 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 - SPECIFICATIONS 

GENERAL INFORMATION 

COMPO- CONSTRUCTION OR COMPO- CONSTRUCTION OR 
NENT OPERATION NENT OPERATION 

Body All Steel Welded -- Unit Body 
Design 

Doors 
Type Double Panel Construction liz Door 

Only with Separate Upper 

Hood Window Frame 

Type Double Panel Welded Construction Hinges 

- Front Opening -- Supported 
by Rod When in Open Position 

Type Offset Concealed Type. Door Checks 
Integral with Lower Hinges 

Location Front Hinges - Mounted on Body 

Hinges 
Type Scissor 
Location Mounted on Fender Apron 

Front Pillars 
Rear Hinges - Mounted on Body 

Center Pillars 

Door Handles 

Hood Lock Type-

Type Safety Lock 
Location Hood Inner Panel 

Outside Push Button 
Type-
Inside 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 

Hinger 
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 Windlace ~ Polyethylene Sheeting 

on Door Inner Panels and Quarter 
Inner Panels 

Windshield 
Descriptior One-Piece Wrap-Around 
Type of 
Glass Laminated (Safety) 

Back Window 
Descriptior One-Piece Curved 
Type of 
Glass Tempered Plate (Safety) 

Windshield 
Wiper 

Type Two-Blade, Vacuum or Electrically 
Operated 

Fresh Air Ducts 
Type 

I 
Dual, Right and Left Hand, Fresh 

Air Intake Ducts 
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BODY 

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 
Front and Rear Door Hinges 
Door and Quarter Windows 

TORQUE 
28-32 lbs. ft. 

(Manual) Up or Down Winding Effort~ 
Not to Exceed 25 lbs. in. 

LUBRICATION AND MAINTENANCE 

COMPONENT LUBRICANT 
Hood 

Lock 

Hinges 
Door 

Lock Rotor 
Hinges 

Check Arms 
Lock Cylinder 

Lubriplate 8L-19586-A 
Light Engine Oil 

Light Engine Oil 
Light Engine Oil 

Lubriplate 8L-19586-A 
Lock Lubricant, B5A-19587-A 

Luggage Compartment Door 
Hinges Light Engine Oil 
Lock Rotor 
Lock Cylinder 

Tailgate 
Hinges 

Light Engine Oil 
Lock Lubricant, B5A-19587-A 

Light Engine Oil 
Support Arm Pivot Points Light Engine Oil 

Lock Cylinder Lock Lubricant, B5A-19587-A 
Front Seat 

Track Lubriplate 8L-19586-A 



SECTION 14 - LUBRICATION 
lIllllCAltON AND MAIHUNANCE SCHlDUU 

1v""Y I ,DOG Mlle. 

'.ON ! W" IHWOH ilN D STUIING UNIlAGI 

l. FRONT SUSPENSION: Lub,i.,.t.o I"", lul><;""11oI'I 
vu'n •• ( UI'pf" aoo 10...." ball joinla ) . two ~ch lid. 
w;lb """Mis lu~<j."nl. Lub";""" W'in, HIlt pivota­
one Hen .ide ", ith """ .. is lubricant. 

2, STEERINn Ll NI\AGE : Lub,;""", ''''''Iie rod end. 
• ,,'0 cnc:li .ide with <-h:tJoU. lubr;""~l. tub.leal< 2 

mnlW'Ctor links one ""eh .ide ... ilh cn..ui. luh,;"",,!. 

CHAUIS IU'. ICATION (UCIn FIOHT W5f'tJoI!ilOH ANO 
SIIfIIHG UNK.O(~ 

I . C LUTCH £QUAUZER BAR : Luhrl .. ~ with cho • • 
... lubtk"nl. 

Z. TRANS!'oIl!;.SJON. CLUTCH AN D BRAKE UNK. 
ACE: Luhriaole at lirlhtRe join'" _nd pivot POln,. 
(ex"",,,1 Lhwe with ",,,,,- imubtoro ) w;lh RAP. lOW 
Ml'I .... oil. 

OiNU"', INI1ICTION 

Check tho! lolklwing fluid ]""el. ' 
I. STEERING CEAH: U.., ._,in. ""'" lub,I"",,( 

IA · I9.)7S-A .. ""lui, ...... 

ClU."" , .. ,,' 
." """ co, ..... ....... ,,' 

w ...... " ' . .. HG n .... 
·_ '0"'" "''' "'""H' 
_" ' H<lO ... 00. "'''N •• 

00, """ ..... ~ ... ""n .",.co C .. r....u , .. 
.... , .. 00 . ........... . 

MOO' ... ""'''' <"0 ""', .o, M ... c ...... , 

2. STANDARn T RANSM ISSION' U .. SAt: 80 
multi W'l"*' If'!JIIr lubricant . , "",u.imd. 

3 . RRA l t AX LE HOOSINC; , Ckooon fille r pl"l and 
OUtrvundin.ll ~_ bo-fOft """, ... in, pI",. Lubricant 
I ... ·rl should boo mo.inllOh-.ed at IlIIet ho.., """"inc. 
U .. SCI. IYJI" bypuld ,.,." lubricanl SAE 90. 
MC -!95;H· R l~ OIIUlaincd tcno"" .... tu ... b.oJow -25· 
~'. t= SCL Iy"" IIyJl(lld ~, l\lbrl ... ",1 SAE !!O. 
MG·19F,(l1 _,o., Du ""I p .. IO<!I.a ll y d,~ln .. nd .. fill 
" ... uJ~ . 

4 . UHAKE MASTEl! CVI.INnF:ll : U ... hravy-duty 
hyd",ulk b .... ..., fluid . perl nurnbrt MK ·!9.').t2 . 0". 
I'<>Ct level i. 'I. inm 11"Om lop 0/ fillet o!'<'ning . 

. \ . AOTOMATI C T RA NSMISSION!! : Ched. /luid 
~..,I a<D>FrIing to tho: followinr 1lft>(:1!d" .... : 

•. s., "" .... tNl I"" ...,. i" olAndinl ""'~I ; plaoe u.., 
Ir.m.rniaion in rvoo,mol "net apply 11", I"'rking , ..... 

b. W"'n tho =Ji .... ~nd tnu'omilll\l(>n have "-"'CIM.'d 
I ... i, nnrmol ..... l'IIlinl \(>H, ........ ",.... ""HI I'" 
transm .... in" lhruu.b ~11 drivr .""~ to ....... '" 
lIuM! d"lribu.ion Ih""'i ..... ul tM .)'8~m. then 
pbm' tho: trnnomiM>on in PARK _ilion. 

c. RK;"" thfl hnotI. ~fo.e rc""",ln~ I'" Huid ]""el 
indica to,. 01",,,, ~Il dirt ''''TIl tho fluid I~"e] illdi. 
""to, "'I', 

d. R.,mo..'r indicato, A,I(! "",d nuid 1",·~I . 

e. Add '1)'1"'- "A, Suffi~ A." Autorn.oti<> T~. 

""""0 GIA. ''''', '._ M''', ""'CO " .... .... "<>1M, • .... ,,_ . 
•••• _ 'IA' "VOn 
"'" U ......... _""""'''00_ 
c-.... 'U","'", 

... 

I 
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SUTIOI'I W .... ON 
T .. IL Gut HIN" U 

U~~ LI GHT !NGIN! O IL 

LUBRICATION 

ON HINGf ASSEM ! \Y PIVOTS. 

---1 

H I N GIS 
U5E liGHT 'NGIN' Olt 
(SAE lOW) ON HIN Gf 

" SS ~ M !\ Y ~IVOT S . 

• OD'!' AND DOO. 
D ... ,N ~OLlS 

POO _ HING .. 
USf liGHT !NGIN ~ O i l 

(SAf 10 W) 
A I £ACH IIING! ,OINT. SP .. ~ I NG\Y. 

V S~ .. SMAll ~n!W 
D~ I VH 10 Cl~" ~ AN T 
[l ~ " ' N HOH, WHICH 

M"Y ~ECOM~ 

,ion Fluid. il """""",,'y. t" bring the ~ uid I",·el 
to Ihe F ULL mark on !he iOOj,,,lo<. 

CAUTlON;Do noj o"~rtill. 
t. Heplace lluid 1 . .. 1 indj",,'or 

R DRIVE HEI.TS· l ""pe<O' 'en<iOll 01 ~n driw bel .... 

~ .. ery 4,000 Mlle. 

BODY 'U&~ICA110N 

I. [)(x)R LOCKS; Apply lubTicant. ""TI numboT 
8Ll%86 . • parinKly to .trikeT plate ond rowr. Al so. 
OWly ligh t o>n~i"" nil ( SAl:: lOW ) a t rotoT . ho.ft. 

2. [)(x)n CHE CK AHMS: Apply lubricant. ""rt 
numb<T 8L·l9586. oparingly. 

3. OOOR HINGER· Apply li~h\ ""gi"" oil (SAE l OW ) 
(iou< luuri .... tion point. ,,( eacn door ) . 

4. HOOD AUX1UAHY CATCH· Apply lubriClln t. 
part r>urnb<r RL-l9,';/if;. """Tin gly. 

5 . HOOD LOCK : Apply luuri .... nt. po.,", number 
~l.r19~. 10 l<X'k do ..... ~l ",t.ch. 

6 . HOOD HINGEfi: Apply light engine oil ( SA]; 
LOW) to hl,, ~e IlS&Crnbly p i,ot.:.. 

7. LUGGAGE COMPARTMENT DOOR LOCK : 
Apply lubricant. P'''' number 8L-19ii-86. to roto< 
and latch . 

&. LUGGAGE CO MPAH'T'MENT DOOR HINCES; 
Appl~ light engi .... oil (SAE lOW ) to hinKe nsscm 
bly piYot. (0"" point at each hinR~ ). 

9. lJODY AND IX"IOR DRAIN HOLES: U se .. small 

, .. 

.crcwdriV<:T 10 c k-.an any drain ho"," , ... hiel> may 
beoo"", d~ with any lor~i~n malerial. 

TO. LUIlRl CA'T'F. RUllIlER W BATHEHSTIUPS: 
U ... ilicon type ...... 1 lubricant. 

ENGINE LUUIC .. TION 

T. Change oil in "",nk"'"" a .>d repl~"" oil filteT car· 
lridg~ ""~ry 1.000 mil .... 0< 4 month . ... hichcvr:T occu,." 

'"' 2. Cl""" """",n in cnLnkCll.'le oil fill~T moo ""p. Saturate 
.."ccn with cngif><' oil nIter d .... ning . 

3. Clean cnrbul'("toT air cleaner by relll<>Yini filter and 
Ull'ping lightly to remo,." d""l and dirt. The f,\t,,< 
elem~nt may ab,o be cI~an.,.j with crrrnp.--i a ll" 
~rvin~ the 10llowinK p,""""uti"", : 
~. Ca", muot "" ~xerciood so that the fi ltcTinC fiber 

i, wt ruptured uy lhe a ir ",,,,,,m. 

u. Diu<O( u.., air . lr<'8.IIl alainst the d e"""" in a 
direction opposite that 01 the intake air How. 
n o nol u ... < I~.ning ""I,..,nlo and be ""'" tho) 

cumpr.-1 air ;" clean. Mo,"" IrO<}u~n' <Iunln, 
of the .iT <Ieone r m"y he n.«ossa.,. if ,he v.Md. 
i< opeTated under a hnormal or dust y <ondition • . 

~veTY 6 ,000 Mile. 

WHULS AND TI ~ES 

HOWie ,,'h...,l. ~nd tit ... ~nd ch.<:k fOT tire W<:<lT. II 



LUBRICATION 

unusual tire wear is being experienced check front wheel 
alignment, adjust as required. 

Every 10,000 Miles 

ENGINE TUNE-UP - MINOR 

Check battery, ignition timing, carburetor adjustment, 
transmission linkage adjustment and shift points, clean 
and gap spark plugs, replace as required, inspect and ad­
just distributor breaker points and rotor, lubricate dis­
tributor. 

WHEEL BEARINGS 

Clean and repack front wheel bearings. Note condi­
tion of brake linings, replace if required. 

Every 12,000 Miles 

FUEL FILTER 

Replace fuel filter every 12,000 miles or 1 year which­
ever occurs first. 

Every 16,000 Miles 

STEERING GEAR 

Check and adjust steering gear preload, if necessary. 

U-JOINTS 

Repack with wheel bearing grease. 

FRONT "U" JOINT YOKE AND TRANSMISSION OUTPUT 
SHAFT SPLINES 

Lubricate with B8A-19589-A, molybdenum base grease. 

Every 20,000 Miles 

CARBURETOR AIR CLEANER 

Replace carburetor air cleaner filter. 

Every 24,000 Miles 

AUTOMATIC TRANSMISSION 

14-3 

The transmission should be drained and refilled, using 
the following procedure: 

1. Remove converter housing lower plate. 
2. Drain converter by removing one drain plug, then 

rotate converter 180" and remove the second drain 
plug. Use starter jumper wire to rotate converter. 
Do not use studs or ring gear to pry on. 

3. Remove drain plug from transmission oil pan and 
drain fluid. Remove and clean oil pan and fluid 
screen. 

4. Install fluid screen and oil pan with new gasket. 
Install drain plugs in converter and oil pan. 

5. Add 4 quarts of automatic transmission fluid type 
"A, Suffix A." 

6. Start engine and allow to idle approximately two 
minutes, then add approximately 2 quarts of fluid 
to transmission. 

7. Operate transmission through all ranges, then place 
in "PARK" and check fluid level. If oil is not up 
to dipstick level mark, add as required. The correct 
fluid level is determined by the "FULL" mark on 
the dipstick rather than by the quantity of fluid 
added. 
CAUTION: Do not overfill. 
It is suggested that the transmission band adjust­
ment be checked whenever the oil pan has been 
removed for cleaning (fluid change) or other service 
work. 

Seasonal Preventive Maintenance 

1. Radiator flush, spring and fall. 
2. Add rust inhibitor to coolant each spring. Add anti­

freeze each fall, if required. 
3. Inspect all hoses~replace, if necessary. 
4. Carburetor~position accelerator pump link in proper 

lever hole for warmer or cooler areas. 

LUBRICANT SUMMARY CHART 

DESCRIPTION LUBRICANT CAPACITY 

Engine Oil C lassifica tion MS* 

+ 70° and Above SAE 30 3 1;2 qts.~Add 1 qt. With 

+32°F to +70°F SAE 20 or 20W Oil Filter Change 

-10°F to +32°F SAE 10 or lOW 

_10° and Below SAE 5W 

*Do not use multi-viscosity oils (5W-20, lOW-30, 20W-40) except those which are certified by the marketer to 
satisfy ASTM G-IV Test Sequences which describe the minimum requirements for oils for American Petroleum 
Institute classification MS. 
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LUBRICANT SUMMARY CHART - (Con't.) 

DESCRIPTION LUBRICANT CAPACITY 

Transmissions: 
Comet Drive'" Automatic Transmission Fluid 

"Type A, Suffix A" (B9L-19A509) 12V2 pts. (approx.) 

Standard SAE 80 Multi-Purpose Gear 
Lubricant (Winter and Summer) 2% pts. 

Rear Axle 
Above _25 0 F SAE 90 (MG-19581-B) 

Below -250 F SAE 80 (MG-19581-A) 2 pts. 

Brake Master Cylinder MK-19542 SAE Heavy 
Duty Type As Required 

Steering Stops 8L-19586 Grease As Required 

Steering Gear Steering Gear Lubricant 
(LA-19578-A) or (B8A-19578-A) 8 oz. 

Front Wheel Bearings MC-19585 Front Wheel 
Bearing Grease As Required 

Chassis Lube Fittings: 
Front Suspension Ball Joints 
(4 fi ttings ) Chassis Lubricant As Required 

Clutch Release Equalizer 
Shaft and Ball (1 fitting) Chassis Lubricant As Required 

Lower Gear Shift or Selector 
Lever (1 fitting) Chassis Lubricant As Required 

Spring Seat Pivots, Tie Rods 
and Connecting Link Ball 
Studs (8 fittings) Chassis Lubricant As Required 

Universal Joints MC-19585 Wheel Bearing Grease As Required 

Distributor 

Cam Lobes Cam Lubricant As Required 

Breaker Cam Bearing (I.D. 
of Cam) SAE 10 Engine Oil As Required .' , 

Oil Cup SAE 10 Engine Oil As Required 

Cam Oil Wick SAE 10 Engine Oil As Required 

*The transmission vent cap must be free to rotate, and the vent kept open. Otherwise, a build-up of high internal 
pressure will cause fluid leaks. 
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