





FOREWORD

This edition of the Mechanica Procedure Manua
will serve as aguide and reference for Hudson service-
men inthe proper servicing of Hudson Jet and Super Jet
modds

The data contained in this Manud includes infor-
mation covering specificaions, adjusments and de-
talled operations involved in maintenance an d repair
procedures. The operations listed herein are predicated
on the use of specid service tools developed for the
purpose where necessary and with the work done by
mechanics of average ability.

The specid service toals illustrated or referred to
in this book are indispensable to good workmanship
and in meeting Sandard flat ratetimes. They havebeen
developed by and are

available from our service tool source, the Kent-.
Moore Organization, Inc., 5-105 General Motors
Building, Detroit 2, Michigan, with whom order

should be placed directly by Distributors and

Deders.

The Hudson Service Merchandiser is pub-
lished each month by the Service Department to
keep servicemen supplied with up-to-date infor-
mation including suggestions and short cuts re-
ceived from the Field, dealing with the servicing
of Hudson cars. Read this publication regularly
and make full use of the help it affords.

For easy reference, the Index at the front of the
book is made up of sections in alphabetical order
and with each section alphabetically arranged.
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SECTION 1
LUBRICATION

Proper lubrication is the life of every piece of
mechanism. Thisis particularly true of the motor car.
Correct lubrication spells the difference between long
life or rapid and premature wesr.

For this reason, a definite plan and schedule for
gpplication is necessary in order to provide the various
bearing surfaces with the right amount of the correct
lubricant at the proper intervals.

It is awell-known fact that one type of lubricant
will not sufficefor al applications. The degree of load
carried and operating conditions make necessary the
use of different types of lubricants.

In order to familiarize Hudson mechanics on the
proper lubrications of the engine, chassis and bodly;
lubricating charts indicating points to be lubricated,
type of lubricant to be used and the frequency of
gpplication are shown in thisManud.

NOTE: Quality lubricantsareused in the cour se of
assembling every new car. These need not be
changed until the recommended mileage period
shown in the Lubricating Schedule.

ENGINE OILING CIRCUIT

Pressure lubrication to al engine bearingsismain-
tained by arotor typeoil pumpmountedontheright
sde of crankcase and driven by a worm gear on the
camshaft. Oil isdrawn by the suction side of the pump
through a pipe connecting with a floating screen fixed
inthe oil pan.

The oil pump parts consist of an inner and outer
rotor, a shaft and the body and cover. No adjustment
of the pump isrequired. Oil pressureisregulated by a
built-in, nonadjustable release valve and spring. These
are access blefor ingpection or cleaning through aplug
opening &t theleft rear Sde of engine.

When the engine is started, the release valve has
moved to aposition that closes the oil passage-way to

the oil filter passageway and permitsfull pump flow
direct through the main oil gallery, extending the
full length of the crankcase. This oil galery is
intersected by drilled leads to al main and camshaft
bearings and the valve tappets.

Through the drilled crankshaft, oil pressurefrom
the main bearings is distributed to each connecting
rod bearing. An angular hole drilled through the
large end of each connecting rod and upper half of
bearing shell deposits a uniform spray of oil on all
cylinder walls.

Fitted in the front end of main oil galery is an oil
trough that conducts a small stream of oil to the
timing chain and sprockets.

The oil measuring gauge seats on a tube pressed
in the crankcase at the left rear side. A pressuretype
oil signa switch mounted above the oil pump and
connected with the main oil gallery operates the
dash ail signa light which shows red when the oil
pressure drops below approximately 13 pounds

ENGINE OIL

Select oils from the well-known brands and of
the proper viscosity to suit your seasonal and driv-
ing requirements.

The oil refiners or marketers supplying oils are
responsible for the quality of their product and their
reputation is the car owner's assurance of receiving
high-grade lubricants.

It is most important that the oil should have the
ability to flow at low temperatures to permit easy
starting and at the same time, afford adequate lubrica-
tion when the engine isat normal operating tempera-
tures. The oil selected should be based on its ability to
perform these two functions at the lowest anticipated
temperatures expected before the next oil change peri-
od. The following table will be helpful in making this

selection.
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FOR USE
90° Average Temperature SAE 30
32° Minimum Temperature SAE. 20
10° Minimum Temperature 20W
-10° Minimum Temperature 10w
Below -10° Temperature,  5W. or 10W plus
10% Kerosene

Y our Authorized Hudson Dealer, who has had
long experience with the brands of oil available
in your locality, will be glad to help you with
your lubrication problems.

ENGINE OIL LEVEL - Thelevel should be
checked each time you purchase gasoline. The
oil level gaugeislocated on the left side of the
engine.

FIGURE 3

For normal operation, the ail levd is satisfac-
tory when it is within the "Oil Level Range."
For high speed operation, the level should be
maintained near the full mark. (Top line on the
"Oil Level Range.") Figure 3.

To make an accurate check, it is best to wait a

minute or two after shutting off the engine to
permit the oil to drain back into the reservoir
(ail pan). Qil is added through the oil filler
opening by removing thefiller cap.

WHEN TO CHANGE ENGINE OIL

The oil which is placed in the engine at the
factory should b e drained and replaced after the
first 500 miles of operation.

Thereafter, at intervals of 2,000 miles the
reservoir should be drained and refilled with
new oil of good quality. If the car is operated
constantly in dusty areas or for short distances at
low speeds during cold weather, which permits
foreign matter and dludge to accumulate, it
should be changed more frequently. However,
the actual change period islargely dependent on
theindividua driving circumstances.

NOTE: Darkening or discoloration of oil does
not always mean that it isunsatisfactory. But
evidence of dilution or dirt isgood indication
that the oil should be changed and the filter
cartridge should bereplaced.

CAUTION: The use of flushing oils or com-
poundsis not recommended. However, in the
event they are used, the oil reservoir should
be thoroughly drained before installing new
oil.

ENGINE OIL CAPACITIES - The totd engine
oil cgpacity is5-1/2 quarts. When the ail isdrained
in the conventiond manner, the refilling quantity is
5 quarts

Approximately two quarts of oil are required
to bring thelevel fromthe"Low" to "Full" mark.

BREAK-IN OIL - Should the use of so called
"break- in" oils or specia compounds for break-
ing in new engines be decided upon, make sure
the supplier guarantees that they contain no
harmful ingredients.

LUBRICATION SCHEDULE

Thelubricants placed in your car at thetime
of assembly are of the best quality and need
not be changed until the recommended change
period shown in the Lubrication Schedule has
been reached.
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AT 500 MILES
Drain engine oil reservoir and refill with new oil of good quality. See "Engine Oil" - Page 4.

EVERY 1,000 MILES
VISCOUS CHASSISLUBRICANT

Points Points
Drag Link 2 Center Steering Arm Pivot Bearing. 1
Upper Support Arm Outer 2 Tie Rod End 4
Upper Support Arm Inner 4 Steering Spindle Pivot Pins 2
L ower Support Arm Outer 2 Clutch Pedal Bearing 1
Lower Support Arm Inner 4 Rear Spring Shackle Bushing 4
Brake Pedal Bearing 1

ENGINE OIL

Points Points
Engine Hood Hinge 8
Door Lock Push Button 4 Windshield Wiper Pulley 4
Door Hinge 8 Remote Control Shift Lever 1
Door Striker Wedge Check Qil Leved Rear Compartment Door Hinge 8
Fuel Tank Filler Door Hinge and 3
Spring

WATER RESISTANT LUBRICANT

Points Points
Windshield Wiper Cables at Pulleys 4 Dome Light Switch 2
Door Lock Star Wheel and Dovetail 8 Door Striker 4
. Hood Upper Lock 1
Rear Compartment Door Latch and Hood L ower Lock 2

Striker 1
Door Check Arm 4
E. P. GEAR LUBRICANT - SA.E. 80 WINTER, SA.E. 90 SUMMER
Transmission Check Level  Steering Gear Check Leve
Overdrive Check Leve
HYDRA-MATIC DRIVE FLUID

Hydra-Matic Drive Transmission Check Level

MULTI-PURPOSE GEAR LUBRICANT - SA.E. 140

Rear Axle Check Level

GEAROIL -SAL.E. 140

Universal Joint Needle Rollers

2 Points

DISTILLED WATER

Check Battery Electrolyte Level and Gravity.

WATER OR ANTI-FREEZE

Check Coolant Level and Anti-Freeze Strength.
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HUDSON HYDRAULIC BRAKE FLUID
Check Brake Master Cylinder Fluid Level

EVERY 2,000 MILES
Perform operations included in 1,000 mile lubrication, in addition to the following:

ENGINE OIL
Engine - Drain Oil Reservoir and Refill. Air Cleaner - Oil Bath - Remove, wash and add
See "Engine QOil," Page 4. new oil.
Generator 2 Points Qil Filler Pipe Cap - Wash and Re-oil.
Distributor 4 Points Throttle Operating Linkage All Joints
Air Cleaner - Standard - Wash and Re-ail Brake Operating Linkage All Joints

EVERY 5,000MILES
Perform operations included in 1,000 and 2,000mile lubrications, in addition to the following:
Oil Filter Renew cartridge
E.P. LUBRICANT - SA.E.80WINTER, S. A. E. 90 SUMMER

Transmission Drain and Refill Overdrive Drain and Refill

VISCOUSCHASSISLUBRICANT
Brake Cables Clean and Lubricate

EVERY 10,000 MILES
Perform operations included in 1,000 mile, 2,000 mile and 5,000 mile lubrications, in addition to the
following:
VISCOUS CHASSISLUBRICANT

If springs are equipped with metal covers use Viscous Chassis Lubricant using special lubricating

clamp. If springs do not have metal covers, do not lubricate.
MULTI-PURPOSE GEAR LUBRICANT - SA.E. 90

Rear Axle Drain and Refill

IMPORTANT: When checking thelevel of thelubricant in therear axleand transmission, make
surethat the lubricant has stopped foaming. If the car has been run for a considerable length of
time, it should be permitted to stand long enough to allow the oil to reach the true level before
checking.

Hydra-Matic Oil Level Indicator Clean

SODIUM SOAP BASE LUBRICANT
Front Wheel Bearings Remove, Clean and Repack
Rear Wheel Bearings Remove, Clean and Repack
VERY 25,000 MILES
HYDRA-MATIC DRIVE FLUID

Hydra-Matic Drive Transmission Drain and Refill
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SECTION 2

ENGINE TUNE-UP

SPECIFICATIONS

Cylinder Compression
Vacuum, Intake Manifold
Valve Tappet Clearance (Hot)
Battery Specific Gravity
Starting Motor
Cranking Voltage
Cranking Amperage
Stall Test:
Volts
Amperes
Torque

Coil Amperage Draw:
Engine Stopped
Engine ldling

Distributor:
Point Gap
Cam Angle - (Dwell)
Spring Tension
Condenser Capacity
Advance: Automatic
0°a 300R.P.M.
1°a 350R.P.M.
45°a 500 R.P.M.
12° at 1325 R.P.M.
13.5° at 1500 R.P.M.

Generator Output:

Cold - at 870t0 970 R.P.M
Cold - at 1925 to 2125 R.P.M.
Hot - at 950 to 1050 R.P.M
Hot - at 2350 to 2550 R.P.M.

V oltage Regulator:

Contact Point Gap

Contact Close

Contact Open (After 15 Amp Charge)
Voltage Regulator Operates

Spark Plug Gap
Fuel Pump (Carter)
Pressure

Volume

Carburetor
Float Setting
Pump Travel
Idle Adjustment
Climatic Control

Minimum 100 Ibs.

17-20" Hq.

Intake .010" - Exhaust .012"
1.270

5 0Volts
Approximately 160 Amps

2 0Volts
Maximum Amps 280
Min. Ft. Lbs. 4.4

5.0 Amps
15-20Amps

.020"

390

17to 20 oz.
21-25 Mfd.
Vacuum

0° at 5-1/4"
1° at 5-3/4"
4° at 7-1/2"
6° at 8-3/4"
7.5° at 9-1/2"

6 4Volts 0 Amps
8.0 Valts 45.0 Amps
6.4Volts 0Amps
8.0 Volts 45.0 Amps

Minimum .015"
6.3t06.8 Valts
4.1t04.8Volts
7.25Volts22 Ampsat 100° F.

.032"

4 |bs. min. - 51bs. max. @ 1800 R.P.M.
1 quart 60 seconds 500 R.P.M.

Carter - Model WAI-2009S
vzt

16/64"

1/2 to 1-1/2 turns open

Set one point lean
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ENGINE TUNE-UP

Engine tune-up is important in maintaining
engine performance, fuel economy, dependabili-
ty, and complete owner satisfaction. Modern high
speed engines demand accurate diagnosis and
adjustments. It isrecommended that the engine be
tuned every 5,000 miles.

The tune-up procedure that follows is ar-
ranged in the usua order of performance, which
is generally: compression, ignition, carburetion.
Various manufacturers of testing equipment have
set up specific procedures for their units which
may be followed.

Many of the tests involved in the tune-up are
dependent upon a battery in good condition. If the
battery is below standard it should be recharged,
or replaced with afully charged battery before the
tune-up.

ENGINE
COMPRESSION

An engine that fails to develop proper com-
pression cannot be tuned. Compression should be
checked with the engine at operating temperature
with a reliable compression gauge. Test is made
with ignition switch off and all plugs removed.

1. Loosen spark plugsto bresk free any accumulated
carbon.

2. Usean air hose and blow out all dirt and carbon
from spark plug cavities before removing

plugs.
3. Remove al plugs.

4. Insert compression gauge in each spark plug
holein turn and crack enginewith starter at least
4 compression strokes.

NOTE : Check readingon first and final stroke.

5. Compression at each cylinder should be at least
100 pounds and should not vary more than 10
pounds.

NOTE: If compression gauge moves up in
jerky steps of 10 or 20 pounds at a time, it
generally indicates a sticking or leaking

valve. If two adjacent cylinders show low com-
pression readings, check for a leaking cylinder
head gasket or loose cylinder head.

To differentiate between ring and valve leak,
place a small quantity of oil on top of each piston
and re-test. Oil will temporarily seal a ring leak
and result in near normal compression. Little or no
improvement will be noted if valveisleaking.

Correct any unsatisfactory condition found
during the compression test before continuing with
the tune-up.

SPARK PLUGS

Upon satisfactory completion of the compression
test, ingpect, clean and adjust spark plugs.

1. Spark plugs with burned, blistered or cracked
porcelains, o r with pitted o r burned electrodes,
should be replaced with new plugs of the same
type. For cast iron and auminum cylinder
heads, use Champion H-8 spark plugs. See
"Electrical Section".

2. Adjust spark plug gapsto .032" using abending
tool and wire loop gauge.

3. Install new gaskets on the plugs and replace
plugs in cylinder head. Tighten to 25 to 30
pounds with a torque wrench.

4. Examine spark plug wires for loose terminals,
cracked or broken insulation. Replace defective
wires.

FIGURE 1
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VACUUM TEST

An engine in good :condition - will show a
steady, or slight fluctuating , high vacuum
reading from 18" to 21". Vacuum readings
are affected by altitude. Over 2000 feet the
vacuum gauge will show about one inch lower
for each 1000 feet of elevation.

1. Remove wiper hose a intake manifold and
connect vacuum gauge hose. (If the engine
has a combination fud and vacuum
pump,disconnect the booster pump lineat intake
manifold.)

2. Check carburetor and intake manifold nuts
for tightness.

3. Connect one lead of tachometer to the digtributor
primary termina and the other lead to engine for
ground. Adjugt carburetor to obtain asmooth idle
a 540 to 580 RPM. If car is equipped with
Hydra-Matic Transmission, set idle speed a 490-
510. Vacuum readings a sea level may be inter-
preted generaly asfollows:

18 - 21" Steady or with slight fluctuation: En-
ginein good condition.

15" Steady: Incorrect ignition timing.

10" Steady: Incorrect valve timing, or
burned valves.

15 - 21" Fluctuating: Sticking valves or com-
pression leak.

12 - 16" Drifting: Carburetor too rich or too
lean

Any number of engine conditions may
cause the same action of the vacuum gauge.
The exact cause must be established by process
of elimination.

VALVE TAPPETS

Check the valve tappets clearance when
the engine is at normal operating temperature.

Correct valve clearances are .010" for
intake valves, .012" for exhaust valves.

TAPPET ADJUSTMENT

1. Raise front of car, place stand jack under
frame cross member and remove right front
whesl.

2. Remove bolts on the fender side dust shield
and attaching parts and take out shield from
under the fender.

3. Remove front and rear tappet covers and
breather pipe . Take out the rear tappet cover
by dliding cover forward and out.

4. Adjust tappets and re-install parts.

CYLINDER BALANCE TEST

The Cylinder Balance Tester compares the eve-
ness of the power output of each cylinder in the
engine.

1. Connect the vacuum gauge in Figure 2 and
st the throttle until engine is running at
1500 RP.M.

e

FIGURE 2

2. Ground the mader dip of the cylinder bdance
teder and connect individud leads to the spark
plugs2-3-4 and 5. Enginewill now runon 1 and 6.

3. Note the reading on the vacuum gauge. Make
the same test on each pair of cylinders in the
following sequence. 6 Cylinders 1-6, 2-5, 3-4.
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NOTE: A variation of more than 1 inch of
vacuum or 40 R.P.M. between pairs of cylin-
ders being tested indicates either a defective
plug or unequal compression in acylinder.

Toisolate oneweak cylinder, short out half the
cylinders. The haf giving the lower reading will
include the weak cylinder.

Air bubblesprevalent in theradiator filler neck
(radiator filled with coolant to th e overflow pipe)
indicates aleaking cylinder head gasket, cylinder
head or internal cracksin the water jackets.

An extreme blow-by at the oil filler pipe indi-
cates defective piston rings. (Compression pres-
sure by-passing the piston rings.)

BATTERY SPECIFIC GRAVITY

Check the battery specific gravity with a hy-
drometer. A battery when fully charged should
read 1.270 specific gravity at 70° F. A uniform
hydrometer reading below 1.225 at 70° F. indi-
cates alow battery that should be recharged.

FIGURE 3

BATTERY LOAD TEST

Battery may be tested under load by connect-
ing a voltmeter across the terminals and cranking
the engine. Battery is satisfactory if

it will crank the engine for /2 minute and the
voltage does not drop below 4-1/2 volts. Slow
cranking speed or lower voltage may be due to
high resistance in the starter circuit. Check cables
and retest. (DO NOT crank for more than 1/2
minute at atime.)

A standard cell tester may be used to make the
load test. The cell tester has a shunt across the
terminals which places each cell under load. Each
cell should show 1-1/2 volts or over, and the vari-
ation between cells should not exceed .15 volts.

If a Starter-Battery Tester is not available, a
voltmeter can be connected across the battery ter-
minalswhile cranking t he enginewith the starting
motor. The battery is in good condition if the
starter cranks the engine at a good speed for 1/2
minute and the voltage does not fall below 4-1/2
volts. DO NOT crank for more than 30 seconds
without allowing starter motor to cool.

NOTE: A dlow cranking speed or voltage lower
than 4-1/2 volts indicates a weak cell or high
resistance in the connections to the starter.
Check battery cables and connections and re-
peat the" Load Test".

DISTRIBUTOR

1. Remove wires from cgp anu ingpect cap and
rotor for cracks and burned or corroded contacts.
Replace defective parts.

2. Clean spak plug cable sockets with tool No.
KMO-230.

CONTACT POINTS

1. Inspect distributor contact pointsf o r alignment,
corrosion, burning o r pitting and clean with
carbon tetrachol oride.

2. Replace burned or corroded points. If points are
badly pitted, check condenser for over or under

capacity.
3. With afeeler gauge set the points for the proper
gap. Correct gap is .020".

NOTE: Contact points adjustment is made by
loosening the clamp screw (B) Figure 4, holding
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the stationary contact plate, then turning
eccentric adjusting screw (D) to move the
contact point. Tighten clamp screw when
correct gap is secured.

FIGURE 4

4. Bend stationary contact point if necessary
to secure correct alignment.

BREAKER ARM SPRING TENSION

1. Hook a spring scale to the breaker arm at the
contact and pull at right angles to the contact
surfaces. Tension should be 17 to 20 ounces
just as the points open.

2. Adjust spring tension by loosening screw
attaching breaker arm spring to plate and
move end of spring in or out of clip as
necessary.

CONDENSER

1. Inspect condenser lead to see that it is not
frayed or broken and is connected securely to
breaker arm clip. Condenser mounting screw
must make tight ground to breaker plate.
Ground wire from breaker plate to subplate
must be securely connected.

Check condenser with suitable equipment and
if capacity is not within range of .20 to .25 MFD,
replace with new part.

DISTRIBUTOR DWELL TEST

Check distributor cam angle or dwell on adistribu-
tor tester to determine the cam angle or degrees of
dwell of the digtributor point. This should be 39 de-
greeswith distributor contact point set at .020".

If thedwell angleistoo grest, the contact point gap
is st too close. If the dwell angle is too smdl, the
contact gep is too wide. An erratic reading of the
Dwdl Meter will indicate faulty contact, a faulty
bresker plate, aworn distributor shaft and bearings. A
change of dwell angle when accelerating or deaccel-
erating, the engine will indicate afaulty bregker plate,
bearing or support plate.

VACUUM ADVANCE ADJUSTMENT

Vacuum should be checked on adistributor tester
that has a controlled source of vacuum and a vacuum

gauge

If the vacuum advance range does n ot conform
with specifications, it may be varied by inserting or
removing washers under the sp r in g in the vacuum
chamber. Carefully check for lesky digphragm and
gticking linkage.

AUTOMATIC ADVANCE

Place digtributor on tester and check the advance
curve R.P.M.'s againgt the degree of advance.

If the degree of advanceismore than specifications
cal for at the same R.P.M., it indicates that the gover-
nor spring tension is too weak and the advance istoo
rapid.

If the degree of advanceislessthan specifications,
cal for a the same R.P.M., the spring tenson is too
iff and the advanceistoo dow.

In most cases, the tension of the spring may be
increased or decreased by bending the brackets on the
weight plates to which the springs  are attached, in
order to make the springs conform to specifications.

Check the advance both up and down the speed
range so that the duggish action of the governor will
be indicated and may be corrected by cleaning and
lubricetion.

NOTE: Every 2,000 miles, lubricate contact arm
pivot, wick top of shaft, cam lobesand 3to 5drops
of medium engineoil at oiler.
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COIL

If afaulty coil is,suspected, the coil should be
tested with a test light or approved coil testing
equipment.

A quick test with the coil on the car can b e
made by removing the high-tension wire from the
center of distributor cap and hold end of wire 1/4"
from cylinder head and while cranking engine, if
a spark occurs regularly the coil can be consid-
ered satisfactory.

IGNITION TIMING

1. Place achalk mark on the long line before No.
1-U.D.C. on the vibration dampener, Figure 5.

FIGURE 5

2. Connect one lead of the power timing light to
No. 1 spark plug and the other lead to the
negative terminal of the battery.

3. With the engine idling properly, the timing
light flash should occur when the chalk mark
isin line with the pointer on the timing chain
cover.

If timing is off, make the necessary correction
by loosening the distributor advance arm screw
(on octane selector) and rotate distributor clock-
wisefor retard and counterclockwise for advance.
4. Increase engine speed. The vacuum advance

should be at full retard position but should

advance readily when the engine speed is in
creased.

To set the timing without a timing light, re-
move No. 1 spark plug and crank engine until No.

1 piston starts up on compression stroke. Continue
cranking until long line on dampener lines up with
pointer. Loosen distributor quadrant screw and
rotate distributor clockwise to the limit of the slot
in the quadrant. Remove secondary wire from
center of distributor cap and hold bare end of wire
about 1/8" from the cylinder head. With ignition
switch on, slowly rotate the distributor counter-
clockwisejust until a spark jumps from the wireto
the cylinder head; then tighten quadrant screw.

Spark setting may be advanced with fuels of
high octane rating.

Correct ignition timing is indicated by a slight
"ping" at about 15 M.P.H. when accelerating at full
throttle from 10 M.P.H. in high gear. If no "ping"
is heard, timing should be advanced one quadrant
graduation mark at atime until the "ping" is heard.

CRANKING VOLTAGE

1. Connect the negative voltmeter lead to the
starter switch terminal (where the battery to
starter cable is connected), Figure 6.

FIGURE 6

2. Connect the positive voltmeter lead to engine
for aground.

3. With the ignition key off, engage the starter
motor and note the reading on the voltmeter.
The cranking voltage should read 5 volts or
more.

CAUTION: Crank engine intermittently (not
mor e than 30 seconds) to prevent starter motor
from over heating.
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volts, check the battery and engine ground cables,
starter cable and the starter solenoid to determine
the low reading.

BATTERY AND ENGINE GROUND STRAPS

1. Connect the voltmeter positive lead to the
battery ground terminal, Figure 7.

FIGURE 7

2. Connect the voltmeter negative lead to engine
ground and a jumper to the frame.

3. With ignition off, crank engine and make volt
meter reading, (should not be more than .2).

4. If more than .2, check ground strap connections
from battery to engine. Replace defective ground
draps.

STARTER CABLE

1. Connect the positive voltmeter lead to the
"BAT" terminal of the starter and the negative
lead to negative battery post.

2. Crank engine again (ignition off). If the
voltmeter reading is more than .2, check
for loose connections or frayed cables.

STARTER SOLENOID

1. Connect negative voltmeter lead to "BAT" termi-
nal of starter solenoid switch and positive lead to
motor terminal of the solenoid switch, Figure 8.

2. Close the solenoid electrically to crank the
engine, and if the reading is more than .2
volts, replace solenoid switch.

FIGURE 8
AMPERAGE DRAW TEST
1. Turn battery starter test know to "off" position

and the voltmeter "selector switch" to the 15
volt position and connect test leads, Figure 9.

FIGURE 9

2. Press starter switch and crank engine for
approximately 15 seconds and note the
"exact" reading on voltmeter.

3. Release Starter Switch and turn Starter-Battery
Tester knob clockwise until the voltmeter
reads "exactly" the same as when cranking the
engine. Ammeter reading should be 140 to
160 amperes (engine warm).
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4. Turn tester to off position after completing test.
NOTE: Excessively high readingsindicate a short
in the starting motor circuit or an excessve drag
on the motor dueto a bent armature shaft or the
fidd coils touching the armature. Low readings
indicates excessive resistance in the cir cuit caused
by loose connections, wor n brushes, or weak brush
spring tension.

FAN BELT ADJUSTMENT

1. Loosen generator adjusting bracket bolt (A -
Figure 10), Nut (B) and 2 generator support
bracket bolts (D), three to four turns.

2. Apply a torque wrench approximately 12"
long and as nearly vertical as possible to head
of generator adjusting bracket bolt (C) and
pull generator against fan belt.

3. With torque wrench indicating 10-1/2 foot
pounds tighten generator adjusting nut (B)
securely. Remove torque wrench and tighten -
remaining 3 bolts securely.

FIGURE 10

GENERATOR
GENERATOR OUTPUT CHECK

1. Disconnect battery lead at voltage regulator
"B" terminal; connect the ammeter negative
lead to the regulator "B" terminal and the
positive lead to the wire disconnected from
the regulator, Figure 11.

FIGURE 11

2. Install ajumper from generator field terminal to
aground. Momentarily raise the engine to about
1250 R.P.M. the reading on the ammeter should
read 45 amperes minimum output.

CAUTION: Theengine MUST NOT berun for
more than a few seconds while making the
above test, due to danger of burning out the
generator. All lights and accessories must be
turned off alsoto prevent damage due to exces-
sive voltage.

NOTE: A 11 generator tests should be made
with the generator circuit at normal operating
temperature.

GENERATOR CIRCUIT RES STANCE CHECK

1. Disconnect battery lead at voltage regulator "B"
terminal; connect the ammeter negative lead to
the regulator "B" terminal and the positive lead
to the wire disconnected from the regulator,
Figure 12.

[ e R ]

FIGURE 12
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2. Install the negative voltmeter lead to the gener-
ator "A" termina an d the positive voltmeter
lead to the battery negative terminal.

3. Connect a jumper between t he generator "F"
terminal and a ground.

4. Run the engine at a speed to deliver 20amperes.
The voltmeter should not read more or less than
8 (tenths) of avolt.

5. If the resistance is more than .8, make the
following checks with the ammeter connected
asin paragraph 1.

a. Remove the positive voltmeter lead from the
battery and install to the "A" terminal at the
voltage regulator. Ammeter should show less
than .1 (tenth).

b. Connect the voltmeter negative lead to the
regulator "A" termina and the volt- meter
positive lead to the regulator "B" terminal.

Ammeter should not show more than .3
(tenths).

c. Next, connect the voltmeter positive lead to
the battery negative terminal, negative lead to
"B" terminal on regulator. Ammeter should not
show more than .5 (tenths).

d. Connect the voltmeter positive leadsto en g
in e ground, negative wire to base of regulator.
Ammeter should show .2 (tenths) or less.

CIRCUIT BREAKER CHECK

To determine whether the circuit breaker
points are closing at the proper generator voltage
and also whether they will open upon decelera-
tion by amperage from the battery proceed as
follows:

!

TC BATTCRY

FIGURE 13

1. Disconnect the battery wire at the voltage regu-
lator "B" termina and connect the ammeter
between the voltage regulator " B" terminal and
the wire disconnected, Figure 13.

2. Connect voltmeter positive lead to base of
regulator and negative voltmeter to the genera-
tor "A" terminal.

3. Set carburetor adjusting screw so engine will
idle at approximately 400 R.P.M.

4. Increase engine R.P.M. by carefully rot ating
the accelerator bellcrank while watching the
voltmeter.

NOTE: When the voltmeter reads at any point
between 6.3 to 6.8 volts the circuit breaker
points should close and the ammeter will show
the generator is charging. When the circuit
breaker points close, a dight drop back of the
voltmeter needle will be noticed. In the eve nt
the drop back is not evident, dightly discharge
the battery and recheck.

5. Next, slowly reduce engine speed and watch the
ammeter.

NOTE: When the ammeter reads 4 to 6 am-
per es, negative side of zero, the circuit breaker
should open and theammeter needle will return
to zero. Perform operation 4 and 5 several times
until you are sureyour readingsarecorrect.

6. Proper adjustments can be made by bending the
spring hanger on the circuit breaker. Increasing
the tension raises the opening voltage; decreas-
ing the tension lowers the opening voltage.
Contact gap must not be less than .015".

VOLTAGE REGULATOR CHECK

1. Disconnect the battery wire at the voltage regu-
lator "B" terminal and connect thetest ammeter
between the voltage regulator "B" terminal and
the wire disconnected, Figure 14.

2. Connect the voltmeter positive lead to the regu-
lator base and the negative lead to the regulator

"B" terminal.

3. Run engine at approximately 2,000 R.P.M.

4. Vary resistance until ammeter reads 19 amperes
and then check the voltmeter reading which
should be 7.25 volts. (Hot, cover in place.)
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FIGURE 14

NOTE: If thecar isout of warranty the voltage
regulator can be set by bending the spring
hanger to get this necessary reading. The unit
must be final-checked with the voltage regula-
tor cover in place as generally it will change
the reading from .1 to .2 of a volt and must be
compensated for in making thisadjustment.

5. Stop engine, disconnect battery negative termi-
nal and then proceed to remove the tester leaks
from the voltage regulator and install the wires
back on the "B" terminal of the regulator.

6. Install voltage regulator cover.
VOLTAGE REGULATOR ADJUSTMENT

1. Remove cover and change the armature spring
tension by bending the lower spring hanger.
Increasing the tension rai ses the operating volt-
age; decreasing thetension lowersit.

2. Replace cover and recheck.

3. After each adjustment, stop the engine and
restart. Bring up engine speed to deliver 15
amperes before taking a reading.

CURRENT REGULATOR CHECK

1. Disconnect the battery wire termina "B"and
connect the test ammeter between the voltage
regulator "B" termina and the wire disconnected,
Figure 15.
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FIGURE 15

2. Connect a Starter-Battery Tester directly across
the battery and set load to 45 amperes or use the
equivalent in sealed beam lamps.

3. Run engine to approximately 2000 R.P.M. am-
perage reading should be 36 amperes. If it is not
within atolerance of one or two amperes of this
reading, the unit should be taken to an autho-
rized Auto-Lite dealer for replacement.

NOTE: If car is out of warranty, remove the
voltage cover and adjust the current regulator
spring hanger to the necessary 36 ampere out-
put. To prevent operation of the voltage regula-
tor unit place ajumper across voltage regulator
points during this test. For final test always
replacethe cover on the unit.

CAUTION: Momentarily touch t he negative
battery cable to the battery negative post to
determine that there is no spark between the
battery negative post and cable terminal then
connect negative cable.

CURRENT REGULATOR ADJUSTMENT

1. Remove cover and change armature spring ten-
sion by bending the lower spring hanger. In-
creasing the tension raises the operating
amperage, decreasing the tension lowersiit.

2. Replace cover and recheck. Stop and start engine
after each adjustment. Take readings with cover
in place.
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FUEL PUMP
FUEL PUMPTEST

To determineif the fuel pump is operating proper-
ly, make the following tests:

1. Be sure fuel lines are not blocked, leaking or
have a stricture that would retard the flow of fuel
to the pump. The flexible hose should be carefully
checked for deterioration or cracks.

2. Remove and clean sediment screen.

NOTE: If the combination fuel and vacuum
pump is used, in addition, remove and clean
theair filter screen located under the cover at
the top of the pump.

3. Make sure al connections are tight after re-
placement.

4. Disconnect the fuel line at the carburetor and
connect the fuel pump gauge, Figure 16.

5. Start engine and run at 1800 R.P.M. normal
pressure should be 4 Ibs. minimumto51bs.
maximum. Stop engine and watch pressure
gauge. Pressure should not fall perceptible after
engineis stopped.

FIGURE 16

6. If pressure fals; leaking pump valves are indi-
cated.

7. If pressure is below specifications, attach the
vacuum gauge to theinlet port of the pump and
operate the engine. Gauge should show a mini-
mum of 6 inches of mercury for satisfactory
operation.

VACUUM BOOSTER CHECK

To check the action of the vacuum portion of the
combination fuel and vacuum pump, connect a
vacuum gauge to the inlet port and disconnect
outlet. Gauge should show 8-1/2" of mercury at
120 R.P.M. and 12" at 1800 R.P.M.

MANIFOLD HEAT CONTROL

Check the manifold heat control valve to see
that spring is in good condition and valve is free.
If damper shaft is stuck, remove the thermostat and
spring, apply penetrating oil or kerosene and tap
shaft for end play to break carbon or corrosion.
The shaft should not be oiled. When properly
freed, check springs and thermostat before install-
ing and replace them if weak.

CARBURETOR

CLIMATIC CONTROL

1. Removet he carburetor Climatic Control Cover.
Check the heat control tube for leaks or obstruc-
tion and the choke vave and piston for free
movement. Choke valve should open of its own
weight when cover is removed.

2. Reinstall the cover with graduations down and
rotate counter clockwise to one point lean of
center graduation.

CARBURETOR INLET STRAINER

1. Remove bowl cover strainer nut, gasket, and
strainer screen. Clean screen and replace if cor-
roded or damaged.

CARBURETOR FLOAT LEVEL

1. Remove air cleaner, carburetor dust cover and
screws attaching carburetor air horn.

2. Disconnect throttle connector r o d, bowl cover
and check float level with gauge J-818-1 Figure
17. FHoat level should be 1/2".

3. To adjust, make sure needleis seated, raise float
and press down on float lever lip with a screw
driver. Bend only asmall amount at atime and
do not disturb the curvature of thelip.
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FIGURE 17
PUMP TRAVEL

1. With throttle valve seated and connector link i n
lower hole (short stroke) pump travel should be
16/64". Use Carter Pump stroke gauge T-109-
117-Sif available.

2. Adjust pump travel by bending throttle connect-
ing link at lower angle.

METERING ROD SETTING

NOTE: The correct setting of metering rod is
important and must be made after pump ad-
justment o r when leaner than standard rods
areinstalled.

1. With air cleaner and dust cover off remove
hairpin clip and disconnect spring from meter-
ing rod, remove metering rod and disc.

2. Insert metering rod gauge, J-1265 (Carter No.
T-109-102). Hold gauge vertical and be sure
gaugeis seated in metering rod jet, Figure 18.

3. Press down on vacuum piston link directly over
piston until it contacts the pump arm. Clearance
between metering r o d pin and shoulder of
gauge should be less than .005" with throttle
valve seated. Gauge must not drag on pin.

4. Adjust by bending lip on piston link at (A). 5.
Re move gauge and install metering rod and
disc and connect metering rod spring.

ANTI-PERCOLATOR ADJUSTMENT

NOTE: Carburetor must be removed from en-
gine.

FIGURE 18
1. Crack throttle valve .020" by placing gauge

J-1633 (Carter No. T-109-29) between throttle
valve and bore of carburetor on side opposite
theidle port, Figure 19.

.005"-015"
[CLEARANCE

\

020 GAUGE-Z]

FIGURE 19
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2. Clearance between percolator rocker arm lip
and pump arm should be .005" to .015"

3. Adjust by bending the rocker arm, using Bend-
ing Tool J-1389 to make this adjustment.
FAST IDLE ADJUSTMENT

1. With fast idle cam in norma idle position,
tighten throttle lever adjusting screw (A), Fig-
ure 20, until it just seats against the cam.

FIGURE 20

2. Hold throttle lever closed an d pull cam back
until low step is against but not on set screw
(B), Figure 20.

3. Clearance between lower edge of choke valve
and air horn should be 5/8" as shown at (A),

Figure 21.
4. Adjust by bending fast idle link at offset.

UNLOADER ADJUSTMENT
I. Open throttle wide and check clearance be-

tween lower edge of choke valve and air horn.

Clearance should be 7/16" (A), Figure 21.

2. Adjust by bending cam (B) on throttle lever.

FIGURE 21
IDLE ADJUSTMENT

1. Start engine and alow to warm up.

2. See that choke valve is wide open.

3. Set idle adjustment screw (A), Figure 22, 1/2 to
1-1/2 turns open to obtain smooth idle. Cars
equipped with Hydra-Matic; set idle at 490-510
R.P.M., 540 to 560 for standard transmission
and 575 for overdrive.

FIGURE 22




21 ENGINE

SECTION 3
SPECIFICATIONS

ENGINE - GENERAL Diametral Clearance
Arrangement L Head Adjusting Shims
No. Cylinders 6 Crankpins
Compression Pressure 100 Ibs. minimum End Play
Firing Order 1-5-3-6-2-4 Thrust
Serial No. Location Right Hand Front

of Block CONNECTING RODS
Bore 3" Material
Stroke 4-3/4" Weight
Piston Displacement . 202 Cu. In. Length - Center to Center
Horsepower - Taxable 21.6 Bearing - Lower End
Horsepower - Actual. 104

Torque

CRANKSHAFT
Drive Silent - Chain
Bearings 4
Type Interchangeabl e -
Steel Back Babbitt

No. Diameter Length
1 2.375" X 1"
2 1.997"  x  1116"
3. 1.965" X 11/16"
4 1497 x  1-18"
Radial Clearance .0005" X .0015"
End Play .003 to .005
Timing Marks On Sprockets and Chain
Timing Chain 60 Links 3/8" Pitch
Timing Chain Width 1
Camshaft Sprocket 42 Teeth
Crankshaft Sprocket 21 Teeth
CRANKSHAFT

Journal
No. Diameter Length
1. 2.4988" to 2.4998" 1.530"
2. 2.4988" to 2.4998" 1.500"
3. 2.4988" to 2.4998" 1.500"
4. 2.4988" t0 2.4998" 1.750"
MAIN BEARING SIZE
1 2.5006" to 2.5010" x 1.312"
2. 2.5006" t0 2.5010" x 1.250"
3. 2.5006" t0 2.5010" x 1.494"
4, t0 2.5010" x

2.5006"

158 ft. Ibs. @ 1400
R.P.M.

1.500"

Type
Diameter & Length
End Play
Diametra Clearance.
Shims

Bushing - Upper End:
Materid
Diameter & Length
Diametral Clearance

PISTON

Type

Materia

Weight

Length (Overall)

Length - Pin Center to
Top

Piston Clearance

Ring Groove Depth

PISTON PIN
Type

Length
Diameter

Fit in Piston
Fitin Rod

PISTON RINGS
Materia
Compression Rings
Width

Qil Rings

Width - Upper
Width - Lower
Gap Clearance

.0005" to .0015" None
1.937" to 1.938"x
1.125"

.003" to .009"

On No. 3 Bearing

Forged Steel

26 0zs.

8.183" t0 8.193"

Precision Insert
Removable

Steel Back Babbitt

1.9375" x .962"

.007" to .013"

.0005" to .0015"

None

Steel Back Babbitt
.8465" x .870"
0" to .0003"

Cam Ground
Aluminum Alloy
10-1/4 oz.
3.1875"

1.6875"
.0015" to .002"
.148"

Floating

2.4375"

.7497" to .750"

.000" to .0003" Hand
Push Fit at 70° F.

Cast Iron
Two (Pinned)
5/64"

Two (Pinned)
3/16"

5/32"

.004" to .009"
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INTAKE VALVES
Angle of Seat

Head Outside Diameter
Port Diameter

Lift

Length

Stem Diameter

Stem to Guide Clearance
Operating Clearance -
Hot

Inserts

EXHAUST VALVES

Angle of Seat

Head Outside Diameter .
Port Diameter

Lift

Length

Stem Diameter

Stem To Guide Clearance
Operating Clearance -
Hot

VaveAngle.

Inserts

VALVE GUIDES

Type

Length:

Intake

Exhaust

Inside Diameter

VALVE SPRINGS

Free Length

With Valve Closed

With Vave Open

Total Coils

Spring Pressure -Closed
Open

VALVE TAPPETS
Type

Guides

Guide Size

Tappet Size

Fitting Clearance
Length

45°

1.500"

1.418"

.356"

.5.045"

.3412" to .3422"
.0015" to .0025"

.010"
None

45°

1.395"

1.315"

.356"

5.022"

.3402" to .3412"
.003" to .004"

012"
70
None

Removable

2-5/8"
2-5/8"
.3435"

2-3/16"
.1.953"
1.607"

8-

40-48 |bs.
.116-124 | bs.

Mushroom

Integral with Block

.6245" 10 .625"

.62325" to .62375"
..00075" to .00175"

2.310"

VALVETIMING

Inlet Opens
Inlet Closes
Exhaust Opens
Exhaust Closes
Timing Marks

LUBRICATION

Engine Lubricating
Method

Normal Pressure
Qil Pump Type

Oil Pump Drive
Qil Capacity

26.8°BTC 9
9.7° ABC
64.9° BBC 4
5.7° ATC
On Vibration
Dampener

Pressure

40 [bs. @ 30 M.P.H.
Rotor

Worm on Camshaft
5-1/2 gts.

Tota

5qts. refill.

TORQUE SPECIFICATIONS- ENGINE

Camshaft Gear Bolt
Connecting Rod Bolt
Crankshaft Bearing Cap
Screw

Cylinder Head Cap Screw

Cylinder Head Water
Outlet Bolt

Engine Mounting Bolt
(Front)

Engine Mounting Bolt
(Rear)

Engine Mounting to
Frame Bolt (Rear)
Manifold (Exhaust)
Manifold (Intake)

Qil Pan Bolt

Spark Plugs

Timing Gear Cover Bolt

Vibration Dampener
Screw

Water Pump To Cylinder
Bolt

SIZE FT.LBS.
3/8-16 20-30
3/8-24 40-50
1/2-13 75-80
7/16-14

3/8-16 20-30
7/16-20 40-45
7/16-14 40-50

5/16-18 12-15
3/8-16 20-30
5/16-18 12-15
5/16-18 15-20
14M.M. 25-30
5/16-18 15-20

5/8-18 80-90

3/8-16 20-30
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GENERAL CONSTRUCTION

The Hudson Jet and Super Jet engines are
of the"L" head design.

Crankcase and cylinder block are integral,
made of chrome alloy iron to provide maximum
strength with minimum cylinder wear and weight.

The engine is cushioned againgt shock and vibra:
tion by rubber mountings at three points in cars e
quipped with standard synchromesh transmissions.
Onecushionismounted on theframe siderail at each
side of the engine front support plate. The rear of the
engine assembly is supported on the No. 3 frame
crossmember, the cushion being attached to the under
sideof the clutch bell housing. Models equipped with
Hydra-Métic transmissons have four rubber engine
mountings, - one & each sde of the transmisson
supporting the engine at the rear a the No. 3 cross-
member. Front engine mountings are identical for
both types of transmissions.

A fully counter balanced crankshaft of forged
alloy steel is balanced statically and dynamically.
Four precision insert type steel back babbitt main
bearings support the shaft. Main bearing inserts of
severa undersize dimensions are available for
service 'requirements. (See Parts Book) Crank-
shaft end thrust istaken at the No. 3 main bearing.

Connecting rods have replaceable precision
insert steel back babbitt bearing shells which are
interchangeable.

Aluminum aloy cam ground pistons are pro-
vided. Four piston rings are utilized on each
piston, steel stake pinned at the ring gaps to pre-
vent ring rotation in the ring grooves.

Piston pins are of the full floating type held in
position with steel lock rings fitted into grooves
machines near each end of the piston pin bore.
Piston pins operate in steel backed bronze bush-
ings pressed in the upper ends of the rods.

The camshaft is made of especially heat treated
aloy iron mounted in four steel back babbitt bear-
ings. A Morse chain and sprockets are utilized to
drive the camshaft.

Mushroom type rotating vave tappets are used.
Thetappets arefitted directly in the crankcase and may
be removed from the bottom of the crankcase &fter
remova of the ail pan and camshaft.

Vaves seat directly in the engine block with no
vave seat inserts required. The exhaust valves have
welded stems with the vave head and upper stem
made of Augtenetic Alloy stedl to provide maximum
hest transfer from the exhaust vave. Removablevalve
guidesareprovided for bothintakeand exhaust valves.

LUBRICATION

Engine lubrication is provided by pressure to fric-
tion surfaces of the engine, Figure 4. A positive
rotor type oil pump is mounted on the right side of
the cylinder block. The pump is driven by aworm
gear integral with the camshaft.

Qil isdrawn through afloating oil screenintheoil pan
and the intake pipe to the pump. From the pump ail
under pressure is forced up into the horizontd oil
gdlery. Fromthe il gallery, oil isdigtributed to valve
tappets and camshaft bearings. Circulation isdso pro-
vided through ail laterals to engine main bearings and
through holes in the crankshaft to the connecting rod
bearings which aso provide cylinder wall lubrication.
Theoil check valvelocated in the crankcase on the left
side regulates oil pressure.

NOTE: Normal oil pressureis 40 pounds at 30
M.P.H.

OlL PRESSURE SWITCH

An oil pressure switch assembly is used in con-
junction with the rotor type pressure pump. The
function of the pressure switch is to Indicate by
means of an instrument panel light when there is
no oil pressure.
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The unit consists of a spring loaded diaphragm
and a set of electrical contact points normally
closed when the engine is not operating. The
closed contact completes a ground connection to
the instrument panel lighting the lamp. When the
oil pump beginsto operate, oil pressure breaks the
ground contact, and the lamp goes ouit.

OlL CHECK VALVE

Qil pressure is maintained by a non-adjustable
oil check valve consisting of a plunger, spring,
plug retainer and plug gasket. The assembly is
located in the left side of the crankcase slightly
below the distributor. Oil pressure against the end
of the plunger and spring forces the plunger off its
seat alowing oil to return to the oil pan, Figure 1.

one cylinder. Do not disturb this position of the
engine while the oil pump is removed.

2. Remove the two oil pump to block attaching
screws and remove the oil pump.

@ |\

FIGURE 1
OlL PUMP

The oil pump is of simple construction and
very efficient providing high volume. It is a rotor
type pressure pump. Serviceis seldom required.

REMOVAL

Care must be exercised to maintain correct
engine ignition timing when it is necessary to
remove the pump for servicing. The recom-
mended procedure is as follows:

1. Lift off the distributor cap and rotate the engine
crankshaft until the distributor rotor isin firing
position for the number

& —5 ] B3 4 i
I. w | @ft
.-... \#‘i'_-‘ |
FIGURE 2
DISASSEMBLY
1. Remove the cover screws (1), Figure 2, cover
(2) and gasket (3).

2. Hold hand over cover opening and with the
pump upside down, turn shaft until the pump
rotor (4) falls out in the hand.

3. Drive out straight pin (10) which holds
pump drive gear to pump shaft.

4. Press shaft (7) out of gear (9) by supporting the
oil pump body (8) on the cover face in an arbor
press alowing the inner rotor and shaft to clear
when pressing the shaft out of the pump gear.

5. Wash all partsin cleaning solvent and dry
with compressed air.

INSPECTION

1. Install rotors and shaft in pump body with the
inner rotor located so that one lobe of the inner
rotor contacts the corresponding notch in the
outer rotor. Measure the clearance between the
opposite lobe of theinn er and outer rotor. This
clearance should be .010" or less. If more than
this, replace both rotors and shaft.

2. With rotors and shaft assembled in the pump
body place a straight edge across the pump
body between the screw holesand using afeeler
gauge, measure the clearance between the top
of the rotors an d the straight edge. This clear-
ance should be .004" or less. If the clearance is
greater than this limit, the pump body must be
replaced.
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3. With the outer rotor (4) pressed against one
side of the pump body, with a feeler gauge
measure the clearance between the outer rotor
and pump body at the opposite side. If this
clearance ismore than .008", replace the pump
body.

4. Body cover (2) should be smooth. It should be
replaced if scratched, grooved or worn. Lay a
straight edge across the inner surface of cover
and check with .002" feeler gauge between the
cover and straight edge. If the feeler gauge can
be inserted, the cover is worn and must be
replaced.

ASSEMBLY

1. Install the outer. rotor (4) in the pump body (8),
Figure2.

2. Slide the pump shaft (7) and rotor (5) assembly
into the pump body.

3. Support il pump body, shaft and rotors assembly
on aclean surface and press pump drive gear (9)
on pump shaft (7). End play between the hub of
the drive gear and pump body should be .004" to

4. In stall gear pin and peen over both ends
securely.

5. After inspecting to see that pump is thoroughly
clean, install cover gasket (3) in the recess in
the pump body.

6. Install cover (2). Tighten cover screws (1)
evenly and securely.

INSTALLATION

If the engine crankshaft has been rotated inad-
vertently during the interval the oil pump was out
being repaired, ignition timing will be incorrect.
The following steps will then be necessary to
remedy the improper timing.

1. Remove the distributor mounting screw, dis
connect the distributor vacuum control tube,
disconnect the coil lead wire and remove the
distributor.

2. Set dampener timing with the No. 1 piston on
T.D.C.

3. Insert aligning tool J2794 in the distributor
shaft hole with the aligning pin in line with the
distributor mounting screw hole, Figure 3.

NOTE: The dot in the end of the oil pump
shaft is machined off center asisthetongueon
the end of the distributor shaft, Figure 4.

4. Install the oil pump, engaging the oil pump
drive gear with the camshaft worm gear teeth.
The pump shaft must be aligned to engage the
shaft dlot with the tongue on the end of the
aligning tool. Then push the tool out as the
pump is seated against the block mounting
face.

5. Remove aligning tool J-2794'.

6. Set distributor in No. 1 firing position and
install.

7. In stall distributor mounting screw, distribu-
tor cap, distributor vacuum control tube
and connect the coil lead wire.

FIGURE 3

OlL PAN
REMOVAL

1. Raise car and place stand jacks under the No. 2
frame crossmember.

2. Remove the three bolts attaching the center
steering arm support bracket to the No. 2 cross-
member. This permits the center steering arm
and tie rods to drop.

3. Remove the two attaching bolts, flywheel dust
cover to bell-housing, and remove dust cover.

4. Remove oil pan drain plug and drain cil. 5. Re-
move bolts and lockwashers attaching oil pan
to cylinder block and remove oil pan.

NOTE: Do not lose the round rubber gasket at
the oil outlet tube.
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INSPECTION

1. Remove all traces of old gaskets from the pan
and crankcase. In st al new gasket, applying a
light coat of Hudson Perfect Seal Gasket Paste
on both sides of the new gasket.

2. Remove cotter pin (1) Figure 5, attaching oil
pan screen to the outlet pipe. Clean screen
thoroughly or replace.

3. Install oil pan screen to outlet pipe. Check to be
certain there is no binding action and screen
swivelsfreely.

4. Secure ends of cotter pin.

FIGURE 5

INSTALLATION

1. Install rubber gasket on outlet tube.

2. Install the oil pan to the engine, using two
screws on each side until all screws have been
started.

3. Tighten oil pan screws evenly to 15 to 20
pounds torque.

4. Install oil pan drain plug.

5. Install flywheel dust cover.

6. Install center steering arm support bracket and
tighten bolts securely.

7. Fill oil pan with 5-1/2 quarts of motor oil
of the recommended viscosity

CYLINDER HEAD
REMOVAL
1. Drain cooling system.

2. Loosen carburetor ai r horn attaching screw
and clamp and lift off air cleaner.

3. Disconnect and remove vacuum advance control
tube.

4. Disconnect top radiator hose.

5. Disconnect heater hoses (if so equipped).

6. Disconnect throttle rod &t carburetor.

7. Disconnect temperature gauge wire a cylinder
head sender unit.

8. Disconnect spark plugwiresand removespark plugs.

9. Remove cylinder head cap screws and lift off
cylinder head.

10. Remove temperature gauge sender unit
from cylinder head.

INSTALLATION

1. Make certain cylinder head is free of -carbon
and dirt. Check cylinder head with a straight
edge to detect roughness or warping, especially
in those instances of frequent "blowing" of head
gaskets. With a .010" feeler gauge, check be-
tween the straight edge and the machined sur-
face of the cylinder head. If the feeler gauge
enters at any point, the head must be remachined
or replaced.

2. In stall new head gasket with lettering on gasket
up. (Apply alight coating of "Hudson Perfect
Seal Gasket Paste".)

NOTE: Cylinder head and gasket installation
can be facilitated by using two J-2969 cylinder
head locating studs t o align the gasket and
head. These studs have a screw driver slot for
easy removal after the cylinder head has been
aligned, Figure®6.

3. Cylinder head cap screws should be tightened to
75-80 foot pounds, (Cold) using atorque wrench
and retighten when engineis at normal operating
temperature.

gh |
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FIGURE 6
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4. Cylinder head cap screws should be tightened
in the sequenceillustrated in Figure 7.

o~ e - o Fam o rf'_“-.l—l

FIGURE 7

CAUTION: Alwaysclean out threadsin cylinder
block before ingtalling cylinder head. If threads
in the block are corroded or filled with dirt, an
incorrect torque wrench reading will beindicat-
ed, asa per centage of thetor quewill be absorbed
by thethreads. Apply " Hudson Perfect Seal Gas-
ket Paste" to threads to facilitate tightening of
the cap screwsto the proper tension.

VALVE SYSTEM
VALVE TAPPET ADJUSTMENT
1. Remove right front wheel.
2. Remove fender side shield.

3. Remove valve covers and breather. Adjust
tappets as follows:

Intake .010" hot
Exhaust .012" hot
VALVE REMOVAL

The engine block is of hard chrome dloy iron and
the valves seat directly in the block with no valve seat
inserts required. The following procedure is recom-
mended for removing valves:

1. Drain cooling system.

2. Remove cylinder head. See 'Cylinder Head
Removal", Page 27.

3. Raise car and remove right front wheel and
fender shield with extension.

4. Remove front an d rear valve covers and crank
case breather tube.

5. Compress valve springs and remove s p ring
keepers an d retainers (use tool KMO-484
Valve Spring Lifter).

NOTE: Place corks or wood plugs in valve
chamber oil return holesto prevent valve locks
from dropping through those holes into the oil
pan.

6. Remove valve s from engine and place them in
proper sequence in a valve rack to assure their
installation on the seats from which they were
removed.

7. Check al valves and replace those badly
burned, warped or cracked.

REFACING VALVES

Remove enough metal to clean up pits and
burns. Grind until a clean metal surfaceis obtained
to provide agood seal on the seat. Do not grind to
aknife edge at the top of the valve. At least 1/16"
of metal should remain, measured from the upper
edge of the valve seat to the top of the valve shown
at (D), Figure 9. If thisthickness of metal does not
remain after grinding, replace the valve.

REFACING VALVE SEATS

Before refacing valve seats, it isnecessar y to

clean all carbon and varnish from valve guides.
Cleaning can be quickly accomplished using a
KMO-122 Vave Guide Cleaner Metal Brush
mounted in a smal electric drill. Place a cloth
below the valve guides in the valve chamber to
catch dirt and excess thinner and prevent it from
dropping into the oil pan.
The valve guides must also be checked for exces-
sive wear before attempting to reface the valve
seats. Excessive valve guide wear can usualy be
detected by an oily deposit on the under side of the
intake valve heads or in the intake valve ports.

STANDARD CLEARANCES
VALVE GUIDES& VALVE STEMS

INTAKE EXHAUST
Vave Guide Bore 3437 .3437
Valve Stem Diameter 3417 .3407
Clearance .002 .003

When valve guides must be replaced, they may
be removed by driving them out with J-267 valve
guide remover after taking out tappet adjusting
screws.
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Valve guides can be properly instaled with
the J-883-A Valve Guide Installer using pilot
[-883-10. Theinstaller consists of the driven han-
dle, stop collar and a pilot calibrated to limit the
depth to which the guides are driven. The valve
guides are inserted to a depth of 1-9/32" from the
top of the valve seat to the top of the guides for
both intake and exhaust valve guides. (See Figure
8)

FIGURE 8
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FIGURE 9
INTAKE EXHAUST
A - 45° 45°
B-1.831" 1.561"
C-.1135" .1525"
D - .0495" .0496
E - .083" .103"
F - .016" .008"
G-.054" .075"
H-1-11/16" 1-3/8"

Before starting to reface the valve seat, be sure
that the stone is clean and true. Touch the valve
seat lightly with the stone to avoid chatter o f the
grinder. Grind seat until all pits are removed and
the seat isclean.

Seats should be held to awidth of from 1/16" to
3/32" inch. When the seat is too wide, difficulty is
encountered trying to obtain agood sedl. If awide
seat is found, grind the edge with a 20° stone until
proper seat width is obtained. If necessary, an
additional cut can be taken at the port end with a
75° stone if the valve does not contact the valve
seat within the gauge line limits. (See Figure 9.)

VALVE TAPPETS

Valve tappets are of the mushroom rotating
type with self-locking tappet adjusting screws.

The valve tappets must be removed from the
bottom of the cylinder block. To accomplish this,
the oil pan, and camshaft must be removed, while
holding the valves wide open with J-1612-3 tappet
and valve holders.

Valve tappets should be carefully inspected f or
pitting and scratches on t he mushroom faces that
might damage the cam lobes. Replace any tappets
that are pitted or scratched.

If the valve tappet guides are worn excessively,
the tappets should be removed, the guides reamed
and oversize tappets installed. Tappets available
are standard, .002", .004" and .010" oversizes.

PISTONS, RINGS &
CONNECTING RODS
REMOVAL

Pistons and connecting rods must be removed
through the top of the cylinder block. The oil pan and
cylinder head mugt, therefore, be removed prior to
servicing pistons and connecting rods.

NOTE: Beforerodsand pistons areremoved, t he
ridge must be removed from the upper cylinder
walls with a Ridge Reamer. This is necessary to
prevent cracked or broken piston lands or piston

rings.
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PISTON & SIZE CODE

A code letter is $tamped on the cylinder block

along thelower race of the valve chamber to show
the original size of each cylinder.
A code letter and the piston weight in ounces and
quarter ounces is stamped on the head of each
piston. In addition, each piston is also stamped
during original factory installation with the block
number and the number of the cylinder in which
each piston isfitted.

FIGURE 10

EXAMPLE: The piston from the No. 2 cylinder
of acertain engine is marked as shown in Figure
10. The number "547" stamped on the piston is
for identifying this piston as one of a matched set
to beinstalled in the No. 2 cylinder of the engine
block bearing the s am e number. The number is
stamped on the front of the cylinder block td the
right of thewater pump. Themark "B" i sthe code
lett er stamped on both the piston and the lower
face of the valve chamber. By referring to the
Code Marking Chart, in the next column, the
definite size of the piston and cylinder bore can be
determined. The "10" stamped on the top of this
3
indicates that the weight of this piston is 10-3/4
ounces. Similarly, a piston stamped " 10" would
1

indicate a piston weight of 10-1/4 ounces. The
number "2" isthe number of the cylinder in which
the piston isto be installed.

When a piston is being replaced, it should be
of the same weight as the one removed. A com-
plete set of new pistons should always be of the
same weight because unequal piston weight can
cause unbalance and rough engine operation.
NOTE: Piston sizes shown in the chart are t he
major diameters at the top of the piston skirt at
"A", Figure 10, just below the chamfer under the
No. 3 ring groove.

The difference between the cylinder size
shown on the chart and the piston size shown give
s the recommended piston and cylinder clearance.

KEY TO CODE MARKINGS
PISTON, CYLINDER, RING SIZES
(Ring Oversizes Apply Only to
Production Type Rings)

CYLINDER PISTON PISTON RING
Size Code Size Code Size
3.005 B B 2.9985 3.000
3.0015 D D 2.9995 3.000
3.0025 F 3.0005 3.000
3.0045 J 3.0025 3.003
3.0055 L 3.0035 3.005
3.0075 P 3.0055 3.005
3.0105 BO BO  3.0085 3.010
3.0115 DO DO  3.0095 3.010
3.0125 FO 3.010 3.010
3.0145 LO 3.013 3.015
3.0205 BB 3.0185 3.020
3.0215 DD 3.0195 3.020
3.0225 FF 3.0205 3.020
3.0305 BO0OO 3.0285 3.030
3.032 EO00 3.030 3.030

Cylinder bore sizes from standard to .030" over-
size are given in this chart and the recommended
piston and ring sizesfor each bore size.

It is dways advisable to hone the cylinder to the
smallest dimension for which a given ring is recom-
mended. Ring oversizes shown in the table are avail-
ableonly in production typerings. Service piston rings
are available in .003", .005", .010", .015", .020", and
.030" oversizefor thisengine.

PISTONFITTING

Pistons are cam ground to eliptical shape.
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Under normal operating temperatures, expansion
of the piston bosses forces the piston to assume a
circular form.

The pistons are also tapered, measuring ap-
proximately .0007" to .0012" larger at the bottom
of the piston skirt than at the thrust face.

Cam grinding makes careful fitting of the
piston in the cylinder bore necessary. A .002"
feeler gauge 1/2" wide, extending the full length
of piston travel, is inserted between the cylinder
bore and the thrust face of the piston directly
opposite the valve mechanism. The feeler gauge
should be moved by a pull of from 3 to 4 pounds.
Use Tool J-888 to measure the pull. A variation
of .001" will change the pull on the feeler gauge
only afew pounds. Use of the scale will eliminate
guesswork.

NOTE: Check the piston fit in the cylinder bore
when both the cylinder block and piston are at
room temperature (70° F). Always be certain
that theridge at thetop of the cylinder hasbeen
removed before attempting to fit pistons

CYLINDER BORING

Before fitting pistons, examine the cylinder
walls for scratches, scores and wear. Cylinders
should be checked for taper and out of round with
a Cylinder Checking Gauge KMO-913. It is rec-
ommended that the cylinder bores be recondi-
tioned when the taper exceeds .020" and out of
round is greater than .005"

Honing will remove cylinder wall scratches
and scores up to .005" metal depth. An experi-
enced operator can remove metal up to .010" to
.015" depth. Reboring isrecomm en d e d only
where cylinders are so badly scored, worn, ta-
pered or out of round that honing will not provide
asatisfactory finish.

After boring operations have been completed,
the cylinder walls should be polished with crocus
cloth dipped in kerosene. If the cylinder walls
have been either honed or rebored, they should be
thoroughly washed with soap and water, using a
brush to remove al traces of grit, chips and abra-
sive materials. Otherwise, extremely rapid wear
of new parts will result.

PISTON PINS

Piston pins are of the full floating design. The
pin rotates in the connecting rod bushing with
sufficient movement in the piston to equalize wear.
The piston pin hole is diamond bored for close
fitting of the pin.

The piston pin and connecting rod bushing
should be replaced if necessary. Select the proper
size pin to fit the piston and ream the connecting
rod bushing to size.

To remove the piston pin, remove the piston
pin lock rings. Heat the piston and connecting rod
assembly to 200°F. in water o r in an electric
furnace. (Never heat-the piston with a blow torch
as this may distort the piston.) Push the piston pin
out with hand pressure, using Tool J2948 Piston
Pin Remover. If the pin cannot be removed by
hand pressure, tap lightly on the tool with a ham-
mer while holding the piston in one hand. Do not
hold the piston solidly during this operation as
distortion and misalignment could result.

Piston pins should be a tight hand push fit in
the piston bores with the pistons heated t 0 200° F.
Pi st on pins are avalable for service in the
oversizes shown and are identified with a color
code by a spot of paint on the end of each pin.
Following isachart show in g pin sizes, color code
and bushing diameters after reaming:

PISTON BUSHING
SIZE PIN DIAMETER COLOR DIAMETER
Standard .7499 None .7502
.001" .7509 Yellow .7512
.002" .7519 Orange .7522
.005" .7549 White .7552
.010" .7599 Blue .7602
.015" .7649 Green .7652
.020" .7699 Brown 7702

If the pin selected cannot be installed with
hand pressure, enlarge the hole with an expansion
reamer or ahone. Take very light cuts until the pin
can be fitted to the piston as outlined above.

CONNECTING ROD BUSHINGS

Connecting rod bushings are steel back bronze
burnished in place in the connecting rod bore and
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and diamond bored to very close tolerance.
REMOVAL AND REPLACEMENT

Press out the old bushing by supporting the
bushed end of the connecting rod on Bushi n g
Burnisher Block J2951 and press the bushing
out, using Bushing Remover and Replacer J
2948. Press the new bushing in place in the con-
necting rod bore. Be certain the oil hole in the
bushing is aigned with the oil hole in the con-
necting rod bore. Burnish the bushing in place,
using burnishing tool Z-2949, (Figure 11).

NOTE: This operation swages or expandsthe
bushing i n the rod bore. This prevents the
bushing from working out of the rod.

The bushing should b e reamed .0003" larger
than the piston pin diameter. To ream, removethe
connecting rod bearing cap and mount on Align-
ing Fixture J874-H Arbor (1.9375 diameter).
(Tighten rod on arbor and lock in position by
tightening the arbor lock screw located on the
side of the fixture.)

FIGURE 11

Mount the reamer pilot bushing in the face plate
bore on the upper end of the fixture and lock the
lower arbor in place with the locking handle. Insert
the reamer through the connecting rod bushing
and into the pilot bushing an d perform the ream-
ing operation, (Figure 12).

FIGURE 12
CONNECTING RODS

Connecting rods are drop forged heat treated
steel with an I-beam section. An oil metering hole
is provided in the upper half of the connecting rod
bearing to provide an oil spray for cylinder wall
lubrication. Thisoil metering holeindexeswith the
hole drilled in t he crankshaft as the piston ap-
proaches top dead center on each piston stroke.
This sprays additional oil on the exposed cylinder
wall.

Connecting rods have steel backed babbitt lined
bearing inserts, with upper and lower halves inter-
changeable in al rods. Bearing halves are held in
position by the extruded portion of the bearing
shell fitted into notches machined in the rod and

cap.

Replacement bearings require no reaming or
fitting. Connecting rods are interchangeable.
When replacing rods, the weight of new rods
should not vary more than 1/4 ounce in any one
group of rods.
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NOTE: New bearing inserts should be in-
stalled only in pairs. Never file bearing capsto
provide proper clearance when installing new
bearings.

Before installing new connecting rod bear-
ings, the crankpin journals should be checked for
wear, out of round and taper. Crankpin out of
round should not exceed .0015" and taper no
more than .001". Measure journals vertically and
horizontally with a micrometer and check at both
ends for taper.

Diametral clearance of the connecting rod
bearing should be .0005" to .0015" and the rod
end play .007" to .013". The clearance can be
checked either by the plastigage or shim method.

PLASTIGAGE METHOD

1. Remove the bearing caps one at a time and
insert a length of plastigage dlightly shorter
than the cap width.

2. Install the bearing cap with a new standard
insert and tighten to 40 to 45 foot pounds
torgue. Do not rotate the crank-shaft while the
plastigageisin place.

3. Remove the bearing cap and check the width
of the flattened plastigage. If the width is not
over .00225", a standard bearing should be
installed.

SHIM METHOD

1. Place brass shim stock .0015" thick, 1/2" wide
by 7/8" long in the bearing cap with a new
standard bearing in place.

2. Tighten the bearing cap to 40 to 45 foot pounds
torque.

3. Try to move the rod endwise by hand, then tap
lightly with ahammer. If the rod will not move by
hand, but moved when tapped with the hammer, a
standard bearing should be used. If therod can be
moved by hand, ingtall an undersize bearing.

Bearing shdl thickness, crankpin diameters and
connecting rod bores are given for standard and vari-
ous undersize bearings.

CONNECTING ROD BEARING
SIZES, CRANKPIN

DIAMETERS AND CONNECTING

ROD BORES
BEARING SHELL CRANKPIN CONNECT-
SIZE THICK- DIAM- ING
NESS ETERS ROD
BORES
Standard .0622" 1.938" 2.0630"
.0619" 1.937" 2.0625"
.0005" US .0627" 1.9376" 2.630"
.0624" 1.937" 2.0625"
.002" US .0632" 1.936" 2.0630"
.0629 1.935" 2.0625"
.010" US .0672" 1.928" 2.630"
.0669" 1.927" 2.0625"
.012" US .0682" .1926" 2.0630"
.0679" .1925" 2.0625"

After tightening the connecting rod bolt nuts to
the proper torque, install Palnuts snug against the
bolt nuts. Then tighten the Pal- nuts /4 to 1/3 more
to lock the Palnutsin position. New Palnuts should
always be used when rods are reassembl ed.

CONNECTING RODS
PIN TO ROD ALIGNMENT

1. Remove connecting rod bearing shells and
mount rod on the arbor, (Figure 13).

2. Place the "V" block against the piston pin. The
amount of misalignment will be shown by the
clearance between the pins on the "V" block and
the face plate.

If the two top pins contact against the face plate
and the two bottom pins fail to contact the face
plate, therodis cocked or bent. The same condition
existsif the bottom pins contact the face plate and
the upper pins show a clearance. When the pinsin
a horizontal plane contact the face plate and the
other two do not, the connecting rod is twisted.
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FIGURE 13
ALIGNING RODWITH PISTON

A quick check of a piston and connecting rod
assembly can be made for both twist and b end with-
out disassemnbling the piston from the connecting rod.
1. Mount the connecting rod and piston assemby on

thedignment fixtureand set the pistoninlinewith

the connecting rod.

2. Placethe"V" block onthe piston skirt. If both pins
on the "V" block contact the face plate, then the
rod isstraight.

3. With the"V" block on the piston skirt and the pins
againg the face plate, rotate the piston first in one
direction and then in the other. If the pins on the
"V" block contact the face plate at al points, the
connecting rod is not twisted. If one pin leavesthe
face plate while being rotated in one direction and
the other while being rotated in the opposite direc-
tion, therod istwisted.

To straighten a bent or twisted rod, use two
Bending Bars HM-3-R, one to hold the rod and

the other to bend or twist the rod into proper
alignment. Always bend beyond the true alignment
position and then bend back straight to relieve the
stress that results from the bending operation. If
the stress is not relieved, the rod will not hold its
alignment after installation in the engine.

CRANKSHAFT

The crankshaft can be removed from the engine
without removing the engine from the car. Howev-
er, it is more practical to remove the engine when
replacing the crankshaft.

ENGINE REMOVAL

NOTE: After removing the transmission the
engine can be removed as one unit with the
electrical unitsand carburetor attached.

1. Re move the two hood hinge bolts from each
side at the rear of the hood.

2. Lift and remove hood.

3. Drain cooling system, open drain at bottom right
side of radiator. Remove drain plug from left
rear side of the engine.

4. Disconnect the throttle linkage.

5. Disconnect the fuel line at the junction of the
fuel pump flexible hose and steel gasline.

6. Remove the bolts from the exhaust pipe to the
exhaust manifold flange.

7. Remove the radiator hoses.

8. Disconnect the remote control rods at the
transmission.

9. Disconnect the wire at the starter motor and
remove the cable from the battery.

10. Disconnect the water temperature gauge wire
from the side of the cylinder head.

11. Disconnect the oil gauge light wire.

12. Disconnect the vacuum tube from the wind-
shield wiper motor.

13. Remove the two generator lead wires.

14. Disconnect the primary coil wire.

15. Remove dlotted head screw holding the
breather tube to the rear tappet cover.

16. Remove the bolt from the bracket attaching the
breather to the engine end plate.

17. Remove the nine hexagon head self-tapping
screws holding the hood lock lower support
panel to the fender tie panel and remove the
support panel.
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18. Remove the four hex balts attaching the radiator
to the channel, dso remove the four nut slocated
insde the radiator channel. Lift the radiator up
and out of the channel.

19. Remove the two front engine mounting bolt nuts.

20. Drainengineail.

21. Disconnect the rear end of the propeller shaft at
the rear axle companion flange, lower shaft and
pull rearward out of transmisson. Remove
transmisson.

22. Remove the nuts from the clutch throwout lever
relesserod.

23. Attach motor lift bracket and raise engine up and
out of chassis, and place engine on bench or
motor rebuilding stand.

CRANKSHAFT REMOVAL

1. Remove the flywheel housing dust cover.

2. Removethe clutch. See"Clutch Remova”, and
remove the flywheel.

3. Remove the oil pan.

4. Remove the vibration dampener cap screw,
lock, and remove the vibration dampener. Us-
ing Puller 35371, Figure 14. See "Vibration
Dampener Removal”.

FIGURE 14

Do not hammer on dampener to remove.

5. Remove gear case cover.

6. Remove camshaft gear and timing chain.

7. Using Puller 3471, remove the crankshaft gear
(Figure 15).

8. Remove connecting rod palnuts, attaching nuts
and remove connecting rod caps. Be sure caps
are installed on connecting rods

9. Remove front and rear main bearing caps using
Bearing Puller J-2955.

NOTE: TheNo.2 and No.3 main bearing caps
can bereversed in error, therefore place punch
marks on caps and cylinder block to insure
that capsarereturned to their original posi-
tion.

10. Remove No. 2 and No. 3 main bearing caps.

11. Lift out the crankshaft.

12. Remove the connecting rod and piston assemblies
from the cylinder block and carefully place them
on the work bench and cover them with aclean
cloth.

13. Useclean ragsin bores of cylinder to catch any
foreign materia during replacement of crank-
shaft.

FIGURE 15

Before installing the crankshaft an d bearings,
the crankshaft should be checked for wear, out of
round and taper. The limit on out of round and
taper of main bearing journals should be no greater
than .001". Check with micrometers horizontally
and vertically.

The recommended main bearing clearance is
.0005" to .0015". Proper clearance can be checked
by either the plastigage or shim methods.

To check clearance with shim stock, remove
one bearing cap at atime. Install a pie ce of brass
shim stock, .002" thick by 1/2" wide by 1" in
lengthcr o ssw i sein the bearing. Oil the shim
stock freely to avoid bearing or journal damage.
Tighten the bearing cap bolts to a torque of 75 to
80 foot pounds. A considerable drag indicates
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correct clearance. Rotate the crankshaft only 1/4
to 1/2 revolution. If no drag is felt and the crank-
shaft can be rotated freely by hand, an undersize
bed ring shell should beinstalled, Figure 16.

—— . —

FIGURE 16

Ma in bearings are available in .001", .002",
.010" and .012" undersizes. Bearing upper and
lower halves are interchangeable. Bearing she are
ink stamped on the back with the part number.
Bearings should be replaced in pairs; never use a
new bearing half with an old bearing half.

Main bearing insert sizes, crankshaft and cap
bores are shown in the following table:

MAIN BEARING, CRANKSHAFT
AND CAP BORE DIAMETERS

SHELL CRANK - CAP

BEQEIENG THICK- SHAFT BORE
NESS DIA. DIA.

Standard 0955 24998"  2.692"
0952" 24988  2.601"

" 0960"  24998"  2.692"
DS “osr 24088 2691
’ 0965 24978  2.692"
Q2US - oeer 24073 2691
. 1005" 24808  2.692"
O°U-S oo 24803 2691
ol u.s 015t 24878" 2692

.1012" 2.4873" 2.691"

Main bearing upper halves can be removed
and replaced without removing the crankshaft
from the engine. Use tool KMO-734 Bearing
Shell Remover and Replacer, Figure 17. En ter
tool in crankshaft oil hole with hinged head
against the bearing end. Bearing shellsare held in
position by an extruded end end fitting into a

machined notch at one end of the main bearing
caps and bores. Place the tool at the end of the up-
per bearing insert opposite the notch and rotate the
crankshaft in a clockwise direction to remove.
Turn in a counter-clockwise direction to install
new bearing upper halves.

FIGURE 17

REAR BEARING OIL SEAL

1. Remove old sedl's from crankcase and rear bearing
caps and thoroughly clean grooves and flanges.

2. Using anew seal coat lips of seal and groove
with liquid soap and press seal over flangein
crankcase and bearing cap.

NOTE: Both halves of seal areidentical and
must be pressed in place so that bottom of
groovei n seal contacts the bearing cap and
crankcaseflange all around: Edges of upper
and lower seals may project dightly beyond
parting line of cap and crankcase.

CRANKSHAFT INSTALLATION

1. Remove the rags from cylinder bores, oil bores,
clean pistons, rings and connecting rods and
install in block.

2. Place crankshaft in main bearings and install
main bearings and bearing caps.

Tighten bearing cap bolts to 70-80 ft. Ibs.
After installation of new main bearing shells,
crankshaft end play must be checked. The shaft

thrust limits are .003" to .009".

End play can be determined by using a

dial indicator.

Move the crankshaft in one direction until the
shaft thrust surface contacts against the bearing
thrust surface as outlined above.
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Mount a dial indicator on the block with the
indicator pin against the crankshaft rear flange.
Pry the shaft in the opposite direction to its limit
and note the total amount of end play shown on
the dial indicator.

3. Install connecting rods to crankshaft, torque
connecting rod bolt nutst o 40-45 foot pounds
and install palnuts.

4. Install wick packing into the vertical holes (1)
and (2), Figure 18, in front and rear caps first,
then into the horizontal holes (3) of the front
bearing cap.

FIGURE 18

NOTE: When installing a new packing, use a
blunt punch with a diameter dlightly smaller
than the packing groove. Punch end should be
not shorter than 4 inches to insure seal bot-
toming.

Packing must be compressed until it bottoms
in the packing grooves, and enough packing in-
stalled to make a solid seal flush with front face
and bottom face of the bearing caps.

5. Clean all traces of the old front support gasket
from front face of cylinder block. Install anew
gasket and the front support plate.

6. Ingtdl new ail pan gaskets and ail pan. Tighten

all screwsto 15-20 foot pounds.

TIMING CHAIN AND SPROCKETS
The timing chain is non-adjustable. To check

for chain and sprocket wear, rotate the crankshaft
until the upper span of thechainistight. Deflection

of more than 3/4" from a straight line at the lower
span indicates a worn chain that should be re-
placed. Check the sprockets for excessive wear
conditions. If considerably worn, replace the
sprockets.

INSTALLATION

1. Align keyway in crankshaft sprocket with key
in crankshaft.

2. Using J-5369, Installer, and with a hammer
drive crankshaft gear on until it seats against
shoulder on crankshaft, Figure 19.

TV —

FIGURE 19

NOTE: After the crankshaft sprocket isinsta
lled, rotate the crankshaft until the key way is
in avertical position at thetop, Figure 20. The
timing mark on the crankshaft sprocket will be
approximately 60° from the vertical. (This
places the #1 piston at top dead center in firing
position.)

The timing chain has two punched side links 7
full lengths apart, shown as (A), Figure 20.

3. Mount the timing chain on the camshaft
sprocket with the marks matched on the
sprocket and chain.

4. In st dl thetiming chain over the crankshaft
sprocket with the chain and sprocket timing
marks matched.

5. Rotate the camshaft until the camshaft screw
holes match those in the camshaft sprocket and
install the three mounting cap screws.

6. Install safety wire through the three cap screw
heads.
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FIGURE 20

TIMING GEAR COVER OIL SEAL RE-
PLACEMENT

The timing gear cover has an oil seal which fits

closely over the vibration dampener hub to pre-

vent oil leaks at the forward end of the crankshaft.

Theoil seal isatight pressfitinthe cover and can

be removed with the J-2776 Timing Gear Oil Seal

Remover and Installer.

1. Place the collar with the slot engaging the
depression in the cover.

2. Support the cover and drive the seal out with
the straight side of the driver.

3. Beforeinstalling anew seal, apply a coating of
white or red lead in the well in the timing
cover and install the oil seal in the cover using
the tapered side of the driver tool to press the
sedl tightly in place.

NOTE: After theseal isingtalled, recheck tomake
certain that lip of seal isin good condition.

TIMING GEAR COVER INSTALLATION

1. Use anew timing gear cover gasket and install
cover assembly. Install al screws finger tight.

2. With radiator off and engine raised install
vibration dampener assembly (see Vibration
Dampener Installation).

3. Then tighten timing gear cover screws toap-
proximately 15-20 ft. |bs.

FIGURE 21
1 Dampener cap screw.

. Dampener cap screw lock.
. Pulley attaching screw nut.
. Pulley attaching screw lockwasher.
. Dampener cushion (front).

. Dampener pulley.

Dampener.

. Dampener cover plate.

. Dampener cushion (rear).

10. Pulley to dampener screw.

11. Dampener hub.

12. Dampener key.

VIBRATION DAMPENER

NOTE: Oneof the six boltsattaching the pulley
to the vibration dampener is offset 1/16" to
insure assembly in original position, Figure 21.

REMOVAL

1. Drain cooling system and remove radiator. Remove
nuts from front motor support and raise engine
approximately 1/2 inch.

2. Remove dampener screw (1) and lock plate (2)
install 35371, Vibration D ampe ner Puller and
remove dampener assembly.

INSTALLATION

1. Align the dampener hub keyway (12) on the
crankshaft.

2. Usng }5369, Inddler, and soft hammer ingall
vibration dampener assembly.

3. Install lock plate (2) and dampener screw (1).
Tighten screw (1) to 80-90 ft. |bs.

4. Lower engine, replace motor support nuts, radiator
and engine coolant.
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REAR MAIN BEARING
OIL SEAL REPLACEMENT

(ENGINE IN CAR)

1. Drain engine ail and remove flywhed dust pan

and engine oil pan.

2. Remove the two bolts holding rear main

bearing cap in place and loosen No. 2
and No. 3 bearing cap bolts 2 to 3 turns.

3. Using J-2955 Puller, remove No. 4 main bearing.

4. Using a blunt screw driver raise lip of oil sed
at rear of crankcase, and with /4" brass rod
drive out old seal sufficiently so that end of
seal can be grasped with pliers and pulled out.

5. Remove oil seal from main bearing cap and
clean the channdl at the crankcase rear flange
and in the bearing cap by forcing a swab
through the channel severa times and wipe
dry.

6. Apply aliberal amount of liquid soap to both
ends of the Brummer seal and along the
groove of the seal.

7. Insert the end of the seal in the crankcase
groove and work the seal carefully around the
crankshaft until the end appears on the oppo-
siteside.

CAUTION: Exercise extreme care during seal
installation to void scuffing the soft center seal-
ing cushion at the bottom of the seal groove.

8. Install the new seal in the bearing cap being
careful to see that the flange on cap fits the
groovein the seal.

9. Apply ail liberally between the seal flange and
the crankshaft journal and install rear bearing
cap.

10. Install the rear bearing cap bolts and tighten to

75-80 ft. Ibs. torque.

11. Tighten the cap screws on No. 2 and No. 3

main bearing to 75-80 ft. |bs.

12. Ingtall wicking in the grooves between the No. 4

bearing cap and crankcase, Figure 18, Page 37.

CAMSHAFT AND BEARINGS

Camshaft bearings are line bored in or iginal
production to close tolerance and seldom have to
be replaced. If bearing clearance becomes exces-
sive, new bearings can be pressed in place after
the camshaft and oil bearings have been removed.

Replacement bearings are available f o r service
both reamed and unfinished. The finished bearings
are sufficiently oversize to the proper dimensions
when pressed into place. This eliminates the neces-
sity of reaming or scraping bearing for proper
clearance.

Service replacement camshaft bearings are a
press fit of .0026" to .0055" in the cylinder block
bores.

NOTE: When pressing new bearingsin, always
install bearings with the locating notch at the
top. It is advisable to remove the engine from
the car if it is necessary to replace all camshaft
bearings.

CAMSHAFT REMOVAL

1. Drain cooling system, remove radiator hoses
and remove radiator.

2. Removeright front wheel.

3. Removeright hand fender side shield.

4. Disconnect vacuum pump line, windshield
wiper hose and fuel pump.

5. Remove distributor.

6. Remove oil pump.

7. Remove valve covers and crankcase breather
pipe.

8. Using KMO-484 Valve Lifter, compress valve
springs and rai se tappets.

Hold tappets in the raised position using J-1612-3
Tappet Holders or an alternate method as out-
lined in the April, 1951 is- su e of the Service
Merchandiser, Page 180.

9. Loosen front motor support bolt nuts and raise
engine 1/2" to facilitate removal of dampener.

10. Remove vibration dampener screw, lock plate
nuts and lock plate and pull off dampener with
Puller J-5371.

11. Remove dampener key and gear case cover.

12. Align gear markings and remove camshaft
sprocket, chain and crankshaft sprocket using
tool J471.

NOTE: Before the camshaft is removed from t
he block end play should be checked. Therange
should be .003" to .005". With a pry bar, move
the camshaft toward the rear of the engine.
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Check between the camshaft forward bearing
and thrust plate with a feder gauge. If end
play is more than .010", replace the thrust
plate.

13. Remove camshaft and thrust washer.

NOTE: The camshaft can beremoved between
the grille louvres, rotate the camshaft and
withdraw slow ly and carefully to prevent
camshaft or bearing damage.

INSTALLATION
To install, reverse procedure of removal.

NOTE: Timing chain and sprockets should be
installed with No. 1 piston on top dead center
with marks on sprockets 7 links or 14 inches
apart as shown in Figure 20.

VALVETIMING

The valve lash should b e set at .010 on the
intake and .012 on the exhaust for checking the
timing events, if the dial gauge on the valve head
isto be used to indicate the point of opening and
closing. If the points of opening and closing are
to be determined by the use of feeler gauge the
valve lash should be increased from the above
dimensions by the thickness of the feeler gauge
used.

The timing events in crankshaft angles are as
follows:

Intake Opens 26.8°BTC
Intake Closes 99.7° ABC
Exhaust Opens 64.9° BBC
Exhaust Closes 45.7° ATC

The above figures are for a new engine. The
initial chain stretch which occurs within the first
5,000 miles of driving is usualy sufficient to
retard the events approximately 2°.

VALVE TIMING CHECK

To determineif valvetiming is correct without
dismantling the engine, the following procedure
may be used:

1. Remove the front tappet cover and adjust the
tappet clearance of No. 1 intake valve to .010
with engine hot or .012 with engine cold.

2. Insert a.002" feder gaugein No. 1 intake tappet and

rotate enginein direction of rotation until exhaust
vave begins to close. Continue to rotate engine
very dowly until alight drag is felt on the feder

gauge.

3. At this point, inspect the timing marks on the
dampener. The engine is correctly timed when
the No. l[UDC mark (long mark) is 1" from the
pointer. This would show the first small mark

1/4" before the pointer.

FIGURE 22
4, Reset No. 1 intake valve to recommended

clearance of .010" hot or .012" cold and rein-
stall tappet cover.

VALVE MAINTENANCE

If valve tappets, with proper clearance, are

noisy the following should be checked:

1. Tappets loose in their guides.

2. Tappets not properly rotating causing uneven
wear on tappet faces.

3. Wesak valve springs.

4. Vave sticking in valve guides.

5. Vavesloosein valve guides.

6. Valve springs cocked or not seating properly.

7. Warped valve.

8. Valve seat and guide not in alignment.
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SECTION 4

FULL SYSTEM & EXHAUST

SPECIFICATIONS

Make

Type

Main Venturi
Primary Venturi
Flange Size
Secondary Venturi
Fl.oat Level

Idle Adjustment

PumpPlunger Travel from closed
to Wide Open Throttle

Low Speed Jet Tube

Vent

Gasoline Intake

Idle Port

Idle Port Opening

Idle Screw Seat

Carter WA1-2009S

Single Throat Down Draft

1-3/8"
11/32" I.D.
1-3/8"
1v16" I.D.
vz

1/2 to 1-1/2 turns open

16/64"

Jet Size No. 65 drill.
By-pass size No. 53
(.0595") drill.
Economizer, in body
.0545" - .0555" di-
ameter. ldle bleed,
size No. 53 (.0595")
drill.

Outside only No. 10
drill.

Square vertical needle.

Length .165", Width

120" to .124" above valve

with vave tightly closed.

No. 46 drill.

Main Nozzle Slip nozzle, flush
type, (angle tip) seats
in primary venturi at
45° angle. Discharge
jet size 110" diameter
inner nozzle (seats in
slip nozzle),. Inside
diameter No. 31 drill
(.120") drill.

Metering Rod Jet .1015" Diameter

Metering Rod (75 - 864)

Metering Rod Setting:
Use Gauge J-1265 Carter T-109-102

Accelerating Pump:

Pressure type spring operated lever with
adjustable stroke.

Pump Adjustment - 16/64" plunger travel.
(Medium stroke). Use gauge No. T-109-117S

Choke: Climatic control, set 1 point lean.
Butterfly type, off set valve. Choke
heat suction hole in body, size No.
40 (.098") drill.

Anti-Percolator Vave Saxophone Key

.051" - .054" diame-
ter. Bottom of port
.020" above valve.

Vacuum Spark Port:
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The Climatic Gonitrel Cirenit

FIGURE 1
CLIMATIC CONTROL (CHOKE)

The Climatic Control closes the choke
valve when the engine is cold. The Climatic
Control is connected to the exhaust manifold by
atube (J-Figure 1) which allows exhaust gases
to enter through the opening into the control
housing and warm the thermostatic spring (C)
and decreases the spring tension. A Vacuum
piston (D) is connected to the choke valve and
operates from the vacuum of the intake mani-
fold. The pull of the piston against the thermo-
static spring opens the choke valve (H) as the
engine becomes warm.

FAST IDLE

A cam on the choke valve shaft is brought
against an adjusting screw when the choke is
closed.

The screw is adjusted to hold the throttle
open sufficiently to provide necessary engine
speed (fast idle) during the warm up period.

An unloader (G) is provided in the choke
linkage to open the 'choke valve when the
accelerator pedal is fully depressed. This al-
lows the engine to clear itself of excess fuel if

the engine is flooded during the starting period.

As the choke valve opens, the fast idle cam
moves away from the screw allowing the engineto
run at normal idle speed.

ANTI-PERCOLATOR VALVE

When the car stands in extreme ly hot weather
or after ahard run, fuel in the carburetor bowl may
vaporize and set up pressure in the bowl. To pre-
vent this pressure forcing the fuel out the high
speed nozzle (percolating), a saxophone key type
anti-percolator valve vents the carburetor bow! to
the atmosphere when the throttle is closed, reliev-
ing the pressure in the bowl, Figure 2. An anti-
percolator valve that opens too early will alow
excess air to be drawn into the high speed circuit.
If the valve fails to open, it will cause difficult
starting when the engine is hot.

FIGURE 2
ACCELERATING PUMP
The carburetor incorporates a throttle operated

accelerating pump, Figure 3, which discharges
additional fuel into the carburetor
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throat when the throttle is opened. The discharge
is prolonged by the pressure of the pump and the
restriction of the pump jet. This discharge allows
time for the high speed circuit to furnish neces-
sary fuel.

‘]
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FIGURE 3
METERING RODS

The amount of fuel admitted to the carburetor
throat through the high speed circuit is controlled
by a stepped and tapered metering rod. Figure 2.
Opening the throttle raises the metering rod al-
lowing more fuel to pass through the jet.

At top speed the smallest section of the metering
rodisin the jet.

Under heavy load at part throttle and for acceler-
ation at part throttle, aricher than normal air fuel
ratio is required. To provide this richer mixture,
regardless of throttle position, the metering rod is
connected to a vacuum piston. Under normal
operating conditions the vacuum piston holds the
metering rod down against the throttle link. When
the engine vacuum drops, a spring under the
vacuum piston raises the piston and metering rod,
allowing more fuel to flow through the jet. As
soon as the engine vacuum rises, the need for rich

mixture passes and the vacuum piston returns the me-
tering rod to norma position for mechanica operation
through the throttle linkage.

CARBURETOR ADJUSTMENT
PUMP TRAVEL

1. Remove the carburetor dust cover and back out
throttle adjusting screw to seet throttle valve.

2. Pump connector link should be in the lower
hole (short stroke), Figure 3.

3. Pump travel should be 16/64". Use Carter
Universal Pump Stroke Gauge T-109-117-S if
available. Adjust pump travel by bending
throttle connecting link at lower angle. Figure
3.

FIGURE 4
METERING ROD SETTING
1. Removeair cleaner and carburetor dust cover.

2. Remove hairpin clip and disconnect spring from
metering rod and remove metering rod and disk.
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3. Insert metering rod gauge J-1265 (Carter No.
T-109-102). Hold gauge vertical and be sure
gauge is seated in metering rod jet, Figure 4.

4. Press down on vacuum piston link directly
over piston until it contacts the pump arm.
Clearance between metering rod pin and shoul -
der of gauge should be less than .005" with
throttle valve seated. Gauge must not drag on
pin. Adjust by bending lip on pistonlink at (A).

5. Remove gauge, install metering rod, disk
and reconnect metering rod spring.

ANTI-PERCOLATOR ADJUSTMENT

NOTE: Carburetor must be removed from

engine.
- = = " i
Fs —oF .005-015
8 __|CLEARANCE
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| 020 GAUGE-J

FIGURE 5

1. Crack throttle valve .020" by placing gauge
1-1633 (Carburetor No. T-109-29) between
throttle valve and bore of carburetor on side
opposite theidle port, Figure 5.

2. Clearance between percolator rocker arm lip
and pump arm should be .005" to .015", Fig-
ures 5 and 6.

3. Adjust by bending the rocker arm at (A) Figure
6, using bending Tool 1-1389 to obtain this
clearance.

FIGURE 6

UNLOADER ADJUSTMENT

1. Remove carburetor air cleaner, open throttle
wide open and check between lower edge of
choke valveand air horn (A) Figure 7, clearance
should be 7/16".

2. Adjust by bending cam (B) on throttle lever
using Bending Tool J-1137.

t.-—-"'"""ﬂ!

FIGURE 7
FAST IDLE ADJUSTMENT

1. With fast idle cam in norma idle position
tighten throttlelever adjusting screw (A), Figure
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8, until it just seats against the cam.

2. Hold throttle lever closed and pull cam back
until low step is against but not on set screw
(B), Figure 8. Clearance between lower edge of
choke valve and air horn should be 5/8" (A),
Figure 7.

3. Adjust by bending fast idle link at offset portion,
©.

FIGURE 8

IDLE ADJUSTMENT
1. Start engine and allow engine to warm up.

2. See that choke valve is wide open and set idle
adjustment screw to obtain smooth idle at 540
to 560 R.P.M. on cars equipped with Standard
Transmission (490-510 R.P.M. for cars e
quipped with HydraMatic Transmission).

NOTE: Normal setting is 1/2 to 1-1/2 turns
open.

CARBURETOR REMOVAL

1. Remove air cleaner and disconnect throttle
linkage at carburetor.

2. Disconnect gas line from carburetor to fuel
pump and disconnect vacuum line from
carburetor to distributor.

3. Disconnect heat riser tube from exhaust
manifold to carburetor.

4. Remove nuts and lockwashers from the carburetor
mounting studs and remove carburetor assembly.

DISASSEMBLY
1. Removefastidle cam and pin assembly.

2. Remove air horn and climatic control assem-
bly and lift off air horn gasket.

3. Disconnect throttle connector rod; then remove
bowl cover with dl parts attached. Remove throt-
tle shaft arm assembly.

4. Check throttle rod for wear at both ends and at
hole in pump arm. Remove bowl cover gasket
and pump spring.

5. Removethemetering rod jet and gasket assembly.

6. Remove the low speed jet assembly.

7. Remove the pump jet plug and gasket assembly
and pump jet.

8. Remove the pump discharge ball retainer and
gasket, and check ball.

9. Remove nozzle passage plug, nozzle retainer
plug and nozzle. (Be sure to remove small
nozzle gasket from casting.)

10. Remove the pump strainer and pump intake
ball check.

11. Separate the body from flange assembly and
remove the body flange gasket.

12. Remove idle adjustment screw and spring.
NOTE: Check for groove on seating surface.

13. Removeidle port rivet plug with rivet extractor
KMO-481.

14. Remove throttle valve screws, valve and
throttle shaft and lever assembly. Check
shaft for wear or loose lever and throttle rod
hole in lever for wear.

15. Remove choke valve screws, choke valve,
shaft and piston assembly from air horn.
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Do not remove the piston housing (attached
to the air horn with rivets).

16. Remove all parts from the bow! cover.

ASSEMBLY

1. Clean casting and metal parts thoroughly with
a good commercia carburetor cleaning com-
pound.

2. Examine each p art and replace any part that
shows wear. Use al new choke gaskets, and
new screws on throttle and choke valve.

3. Install strainer and strainer nut and gasket
assembly.

4. Install needle seat and gasket assembly.

NOTE: Check for wear. |1 either the needle or
the seat shows wear, replace both.

5. Install the needle, float and lever assembly, and
float lever pin. Check float for dents and wear
on lip, and float pin for wear. Check bowl
cover for wear in hole. Set float lever to 1/2" by
bending lip (A), Figure 9, that contacts the
needle. Do not bend float. Measure distance
from projection on b owl cover to soldered
seam of float.

FIGURE 9

6. Install throttle shaft and lever assembly and
throttle valve. Small "C" in circle should be
toward idle port facing manifold side of flange

Figure 10. Center the valve by tapping valve
lightly before tightening screws. Peen ends of
screw threads to keep screws from [oosening.

FIGURE 10

NOTE: Back out throttle lever adjustingscrew
beforeingalling shaft assembly.

7, Install idle port rivet plug.

8. Ingdl idle adjustment screw and spring. Back out
from seeted podtion 1/2 to 1-1/2 turns. (Make
find adjustment after installation).

9. Assemble body and flange assembly. Install screws
and lockwashers. Pull screws down evenly.

10. Ingtall low speed jet assembly. (Be sure jet seats
firmly in casting.)

11. Install pump jet and pump jet passage plug
and gasket assembly. (Be sure jet is clear of
all restrictions and seats properly.)

12. Ingal pump check ball and pump discharge ball
retainer and gasket.

13 Ingtal pump intake check bal and pump strainer.

14 Ingtal pump spring and pump plunger and rod
assembly. Examine leather of plunger for damage.
If lesther is not in good condition, replace entire
plunger assembly.

15. In sl metering rod jet and gasket assembly.
Examine for wear. If jet is worn, replace both
metering rod and jet.

16. Ingtall the bowl! cover assembly. Pull screws down
evenly. Ingtall idle passage plug and gasket assem-
bly. (Center of bowl cover) .

17. Install the anti-percolator cap and rocker arm
assembly and spring. (Make certain that
leather isin good condition and that pin is not
worn.)
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18. Install pump arm and countershaft assembly.
Install connector link on pump shaft in lower
hole in pump arm.

19. Install the throttle shaft arm and screw assem-
bly and throttle connector rod. Check throttle
shaft arm for wear.

FIGURE 11

20. With the throttle connector rod in place, adjust
pump stroke. Use Carter Universal Pump
Travel Gauge T-109-117S or machinists
scale, Figure 11, and set pump travel 16/64".
Adjust by bending throttle connector rod at
lower angle.

21. Adjust metering rod after pump adjustment is
made. (See Figure 4). Insert metering rod
gauge 1-1265 in place of metering rod, seat-
ing tapered end in jet. With throttle valve
seated, press down lightly on piston link di-
rectly over piston. There should be less than
.005" clearance between metering rod pin and
shoulder of notch in gauge. Gauge must not
drag on pin. Adjustment can be made by bend-
ing lip (A) on piston link so that it contacts
hump on pump arm (B). Remove gauge,
install rod and disc, and connect spring.

22. Adjust anti-percolator as outlined on Page
44, Figure's 5 and 6.

23. Install nozzle, nozzle retainer plug and nozzle
passage plug and gasket assembly.

24. Install ar horn and piston housing assembly.
Install screws and lockwashers. Tighten
screws evenly.

25. With choke, lever,screw and link in place,
install choke shaft and piston assembly. Check
for loose lever on shaft.

26. Install choke valve. Center choke valve on
shaft and in bore by tapping lightly. Hold in
place with finger while tightening screws.
Peen ends of screw threads to keep screws
from loosening.

27. Install the piston housing and thermostatic coil
assembly with indicator marks at bottom and
rotate counter-clockwise to center graduation.

28. Hold choke valve wide open, then tighten the
choke lever screw. Be sure that the linkage
does not bind in any position. Fast idle, un-
loader and lockout adjustments should be made
as specified under "Carburetor Adjustments'.

29. Install fast idle cam and pin assembly.
CARBURETOR INSTALLATION
NOTE: Place one gasket above and seven below

the deflector. Replace broken or damaged gas-
kets and straighten deflector if damaged

1. Ingtall carburetor and ingtall nuts and lock washers
on the carburetor mounting studs (E), Figure 12.

FIGURE 12
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2. Connect vacuum line from distributor to carburetor
(F) and gaslinefrom fud pump to carburetor (G).

3. Connect hedt riser tube from exhaust manifold to
carburetor (H) and throttle to carburetor, ingall
clamp.

4. Adjust and test carburetor for maximum
performance.

5. Ingdl air cleaner.

NOTE: Do nat tighten air cleaner clamp so tight
that carburetor air horn will be distorted

AIR CLEANER, DRY
(OIL WETTED TYPE)

The oil wetted type air filter can be cleaned by
removing the attaching wing nut and lifting out the
unit. Clean off old oil and dirt by dipping in kerosene
and blowing dry. Re-ail by dipping unit in engine ail
(using the same grade as used in the engine). Permit
excessive ol to drain off and reingal unit in the
cleaner.

AIR CLEANER
(OIL BATH)

1. Loosen long clamp screw a cleaner base, lift off
complete cleaner.

2. Removethewing nut at top of cleaner, lift out filter
element and wash element in kerosene. DO NOT
oil.

3. Remove ail, wash out base and refill to level indi-
cated with one pint of SA.E. 50 ail & tempera
tures above 32° and SA.E. 20 oil a temperature
below 32 degrees.

FIGURE 13

FUEL PUMP

A Carter mechanical fuel pump M-729SZ Fig-
ure 13, is used as standard equipment. A combina-
tion fuel and vacuum pump is also available as an
option. The pump cam lever (A) fits under an
eccentric on the camshaft. Rotation of the cam-
shaft forces the cam lever down against the dia-
phragm spring (G) pressure, raising the diaphragm
(H). Fuel is drawn into the fuel chamber through
theinlet port (L) screen (M), and theinlet valve(I).
When the low side of the eccentric is against the
cam lever, the diaphragm spring forces the dia-
phragm down, expelling fuel throughtheo utlet
valve(N) and outlet port (K) tothe carburetor bowl.

Continued pump operation fills the carburetor
bowl, and the float needle valve closes the carbu-
retor inlet. Fuel pressure built up in the pump fuel
chamber opposes the diaphragm spring, resulting
in shorter strokes until the pump stops completely.
Normal diaphragm stroke is about 1/64".

FUEL PUMPTEST

1. Make sure all connections and cover screws are
tight after replacement.

2. Disconnect the fud line at the carburetor and
connect the fuel pump pressure gauge.

3. Start the engine and run at 1800 R.P.M. Pre s
sure should be 4 to 5 pounds. Stop engine and
watch pressure gauge. Pressure should not fall
perceptibly.

4. If pressure falls, leaking pump valves are
indicated.

5. If pressure s below specifications, attach vac-
uum gauge to inlet port of pump and operate
engine. Gauge should show 6" of mercury or
higher for satisfactory operation.

6. If fud pump pressure is low, but vacuum reading
satisfactory, difficulty is in the gasoline tank or
linesto the pump.

7. If pump pressure and vacuum are both low,
pump should be repaired or replaced.
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VACUUM BOOSTER TEST

To check the action of the vacuum portion of
the combination fuel and ;vacuum pump, connect
a vacuum gauge to the inlet port and disconnect
outlet. Gauge should show 8-1/2" of mercury at
120 R.P.M. and 12" at 1800 R.P.M. If vacuum is
not within these limits, repair or replace pump.

REMOVAL

1. Disconnect fud lines from pump. On combination
pump disconnect vacuum lines aso.

2. Removecap screws, fuel pump and gasket pack.
FUEL PUMP DISASSEMBLY (CARTER)

1. Mark pump body and valve housing with afile
to insure correct reassembly.

2. Remove cam lever return spring (E), Figure 13,
cam lever pin rivet plug (B), retainer (C), and
pin (D), and cam lever (A).

3. Remove six valve housing screws (F),
valve housing (I), the two valve housing
cover attaching screws, valve housing
cover (0), outlet air dome diaphragm (P),
and strainer (M).

4. Remove diaphragm assembly (H).

NOTE: Do not remove valve cage assemblies
(1) and (N) unless they areto be replaced.

5. Clean all partsin gasoline. (Do not use astrong
solvent or cleaner on valve housing.)

6. Inspect parts for wear.
FUEL PUMP ASSEMBLY (CARTER)

1. Assemble strainer (M), outlet air dome digphragm
(P), vave housing cover (0), and attach to vave
housing.

2. Install diaphragm assembly (H), in pump body
with flat spaces on sides towards port.

3. Align mark on pump body with mark on
valve housing (J) and install housing, but DO
NOT tighten screws.

4. Install cam lever (A), pin (D), pin retainer (C),
and new rivet plug (B).

5. Flex digphragm and hold in maximum down
position and tighten valve housing attaching
SCrews.

6. Install cam lever return spring (E).

FIGURE 14

FUEL AND VACUUM PUMP (AC) - DISAS
SEMBLY

1. Mark the vacuum section cover and fuel section
cover to insure parts are reassembled in their
correct position.

2. Hold pump in vise, remove 2 fuel cover screws
from opposite sides and insert 2 headless screws
No. 10-32 x 1-1/2". After guide screws are
installed remove balance of screws and vacuum
section cover.

3. Press down on rocker arm (13), Figure 14 and
unhook diaphragm link assembly (9) from
inner pump arm (12).

4. File riveted end of rocker arm pin (10) flush
with steel washer or drill off end with a 3/8"
drill. Drive out rocker arm pin. Wiggle rocker
arm (13) until link (11) is unhooked from dia-
phragm shaft (19). Re move rocker arm bush-
ings, arm (13), spring (16), link (15), link (12)
and link (ii).
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5. Remove fuel pump cover screw (26), gasket
(25), cover (24), gasket (23) and screen.

6. Remove screws attaching fuel section to center
section and remove fuel section, diaphragm
(19), valves (21) and (22).

ASSEMBLY

1. Assemble link spacer (15) over fuel link (11).
Place one vacuum link (11) and (12) on each
side of the fuel link. The hook ends of the
vacuum link should come together so that they
surround the fuel link. All link hooks should
point in the same direction. Place assembly of
links and spacer between lobes of rocker arm
with one spacer washer on the outer side of
each vacuum link. Slide rocker arm bushing
(14) through holes in rocker arm spacer wash-
ers and links. Retain the parts in position by
using AC Tool PT-6 or along straight 3/16" pin.

2. Place digphragm spring in position and assemble
pull rod and digphragm assembly (19) through boss
infud body, hooking pull rod over end of link.

3. Drive out tool PT-6 with a new rocker arm pin
(10). Place washer over small end of new pin
and spread pin end with around nose punch.

4. Place valve and cage gasketsin recesses on fuel
cover. Inlet valve must have three legged spider
facing out of cover, outlet valve must have
three-legged spider facing into cover. Install
retainer and screw.

5. Install strainer screen, bowl gasket (23), bowl
(24), bowl screw gasket (25) and bowl screw
(26). Install air dome (20).

6. In stall fuel cover on body, making surethat file
marks on cover and body line up. Push on
rocker arm until diaphragm is flat across body
flange. Install cover screws and lockwashers
loosely until screws just engage lockwashers.
Pump the rocker arm three or four full strokes
and tighten cover screws alternately until se-
cure. Digphragm must be flexed before tight-
ening cover screws, or pump will deliver too
much pressure.

7. Place two gaskets and two valves and cage
assemblies (17) and (5) in cover. Secure valve
and cages with retainer and screw.

8. Turn cover over and set screen in recess over
valve hole. Set screen retainer on screen. Place
cover gasket (3), cover (2), cover screw gasket
and cover screw (1) in position and tighten
COVEr SCrew.

9. Assemble oil seal on vacuum diaphragm pull rod
in the following sequence: oil seal spring, upper
retainer, oil seal washer, and lower retainer. Turn
lower retainer 90 degreesto lock in position.

10. Lift the pump body above eye level, facing the
vacuum diaphragm flange. The two vacuum
links will swing down so that the diaphragm
pull rod can be hooked to both links.

11. While holding vacuum diaphragm in position,
the body should be clamped in avise,vacuu
m side up. Clamp by one of the mounting flange
ears. The vacuum diaphragm must be held
level with body flange during the following
operations by inserting a 3/32" piece of metal
between rocker arm stop and body. This spacer
can be made from apiece of stedl, 3/16" to 3/32"
by 8 inches. Bend one end to form aright angle
hook, 3/8" from bend to end. (Thistool is avail-
able from your AC jobber astool PT-8).

12. Place spring retainer on riveted end of digphragm
pull rod, and place spring on the retainer. Place
vacuum cover and vave assembly over spring and
dignthefilemarks.

13. Insert the two No. 10-32 x 1-1/2" screws in oppo-
site holes in cover flange. Turn these long screws
down as far as they will go without forcing,
aternating a few turns on each. Insert regular
screws with lock washers and tighten until screws
just engage lockwashers. Place two long screws
with regular screws and lockwashers.

14. Remove 3/32" spacer from rocker arm posi-
tion. This allows the heavy vacuum spring to
push diaphragm into a flexed position. Tighten
all cover screws alternately until secure.

15. Combination fuel and vacuum pump cannot be
bench tested because of the heavy vacuum
spring. Use a vacuum gauge and test pump
while pump is assembled to engine.
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INSTALLATION

Install in reverse order of removal. Make sure
the flange gasket, mounting stud insulator bush-
ings and washers are installed properly.

FUEL LEVER INDICATOR

The fuel level indicator is of the constant
voltage type. It consists of a voltage regulator,
panel indicator and atank level unit connected by
asingle wire system between the units. Figure 15.

FIGURE 15
VOLTAGE REGULATOR

Its function is to regulate the variable (input)
voltage available from the car storage battery, or
the charging system, to produce a constant 5.0
volt output to the gauges. This regulator is a
simple device, operating with a heater bimetal in
conjunction with a pair of contacts.

FUEL LEVEL GAUGE

With the tank empty, the float holds the slide
rheostat (variable resistance) at maximum resis-
tance causing the gauge to read empty.

With the tank full, the slide rheostat is moved
to the minimum resistance point causing the
gauge to read "Full" with the ignition switch on.
The use of the bimetal in the fuel indicator pro-
vides stability of reading and eliminates pointer
fluctuation incidental to

surging in the tank and the float bobbing on
the surface of the fuel.

GAUGE TROUBLE DIAGNOSIS
GAUGE TESTING EQUIPMENT

One new OK tank level unit (constant voltage
type), one new OK panel fuel indicator gauge and
three ten-foot lengths of No. 16 insulated wire
equipped with clip terminals at each end of wire.

VOLTAGE REGULATOR

The constant voltage regulator is common to
both fuel and temperature system, that is, one
regulator is used to operate both systems

M ETHOD OF CHECKING

1. If both gauges read considerably too high- for
example, if the gas gauge reads up the scale
with an empty gas tank and the temperature
gauge reads up scale with a cold engine, the
constant voltage regulator is not working prop-
erly and should be replaced: (Check ground
connections of the voltage regulator as ground-
ing is essential to the proper functioning of the
regul ator).

2. If both gauges read too low, either the input
voltage to the C.V. regulator is below 5.0 volts
or the voltage regulator is inoperative and
should be replaced. Check battery voltage out-
put before replacing regulator.

PANEL INDICATOR CHECK

1. Disconnect lead wire at gas tank gauge unit.

2. Hook in a new tank unit.e Ground tank unit.
Place float in empty position. Turn on ignition
switch. Panel gauge should read at (E) on dial.

3. Movefloat to full position, panel gauge should
read full (F).

NOTE: If check 2 and 3 are OK, both panel
gauge and lead wire are OK. If checks 2 and 3
arenot OK, hook up a new tank unit to proper
terminal of panel gauge and eliminate the lead
wire from the panel indicator to the unit from
the regulator circuit. Repeat empty and full
check. If now operating OK, correct or replace
bad wire between tank unit and panel gauge.
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GASTANK UNIT

If thereisany question about thetank level unit
being OK, took the tank unit up in series with a
panel indicator and a constant voltage regulator
known to be OK and a six volt battery. Operate
tank level unit by hand and see if panel indicator
reads empty (E) with tank level unit float in bot-
tom position, and reads full with level unit float in
top position. If the panel indicator and lead wire
function properly with a new OK tank unit, but
did not function properly with original unit, re-
place origina unit.

NOTE: Besuretank unit isproperly grounded
to gastank and also that the tank is grounded
to the frame.

GASOLINE TANK
REMOVAL

1. Raise car and drain the gasoline tank and dis
connect the fuel gauge wire and fuel line.

2. Removethetwo nuts and washers attaching gas
tank straps to rear compartment floor and re
move gas tank.

3. Remove the gas tank gauge unit and gas tank
outlet pipe.

INSTALLATION

1. Ingtall gastank gauge unit (use new gasket).

2. Install outlet tube and install gas tank.

3. Install gas tank straps and draw tank up into
position.

4. Connect gaugewire and fuel lineand lower car.

EXHAUST AND INTAKE
MANIFOLDS

REMOVAL
Remove both manifolds as a single unit.

1. Remove air cleaner by loosening the attaching
screw at the carburetor air horn.

2. Disconnect the throttle rod at carburetor.

3. Remove the fuel line, vacuum line and heat
riser tube from carburetor.

4. Re m o v e the two bolts attaching exhaust pipe
flange to exhaust manifold.

5. Remove the eight nuts, four washers, and four
retainers attaching manifolds to block and re
move manifolds with carburetor attached.

INSTALLATION
Reverse the procedure of removal.
HEAT CONTROL VALVE
REMOVAL

NOTE: For removal, follow same procedure as
exhaust manifold removal and, in addition the
following oper ation.

1. Disconnect outer spring and retainer and remove
heat control spring.
2. Remove the two nuts holding cover to manifold.
Remove c over and anti-rattle spring.
3. Use a drift to remove the tapered pin. This will
allow removal of the shaft and butterfly.

INSTALLATION
Reverse procedure of removal.
FRONT EXHAUST PIPE
REMOVAL

1. Raisecar.

2. Remove two bolts attaching exhaust pipe
flange.

3. Remove bolt and nut from bracket attaching
exhaust pipe to engine support plate.

4. Remove bolt and nut and clamp attaching
exhaust pipe to auxiliary muffler.

5. Disconnect exhaust pipe and remove from
under car.

NOTE: Forcing the auxiliary muffler to the
rear on the mountingwill help in theremoval of
the exhaust pipe.

INSTALLATION

1. Install new front exhaust pipe from under car,
and connect at front of auxiliary muffler, do not
tighten clamp.

2. Install clamp at engine support plate but do not
tighten.

3. Connect exhaust pipe flange to exhaust manifold
and tighten securely.

4. Tighten clamps at auxiliary muffler, also at
engine support plate.
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SECTION 5
COOLING SYSTEM

ANTI-FREEZE CHART

Protection Hudson
Temperature Anti-Freeze Qts.
10 4-1/4
0 5-1/2
-10 6-3/4
-20 7-3/14
-30 8-3/4

Methonal Ethylene Glycol
Qts. (Prestone or Equivalent) Qts.
3-1/4 4
4-14 5-14
5-1/4 6-1/4
6 7
6-3/4 7-3/14

DESCRIPTION AND OPERATION

The cooling system is of the pressure type and
has a cellular tubular radiator, a centrifugal six
vane impeller pump and a 17" four blade radiator
fan with the blades unevenly spaced to minimize
noise.

The engine block contains a brass water dis-
tributing tube with holes properly spaced to direct
the flow of water around the cylinders for effi-
cient cooling.

By-pass thermostats are used to permit rapid
engine warm up by restricting circulation of the
coolant through the radiator and by-passing it
through the cylinder block until the coolant tem-
perature rises sufficiently to open the thermostat.
The temperature range of the thermostats is as
follows:

The standard thermostat starts to open at 150°
to 155° and is fully open at 175°.

The high temperature thermostat startst o open
at 165° to 170° and isfully open at 195°. (For use
with Permanent Anti-Freeze.)

A pressure type radiator cap which is designed
t 0 maintain a constant pressure in the cooling
system under normal operating conditionsis used

CAUTION: When removing pressure cap while
the engine is hot, always turn cap slowly coun-
ter clockwise until the stop isreached. Keep the
cap in thisposition until all pressureisdissipat-
ed; then turn cap fully and remove.

DRAINING SYSTEM

To drain the cooling system open the radiator
drain cock located at the lower right corner. Also
remove the pipe plug in the cylinder block located
at the rear left side. Remove the radiator cap to
prevent air lock.

RUST AND SCALE -DEPOSITS

Scale or rust tends to obstruct the flow coolant
through the water passages of the cylinder block
and radiator, when such formation is excessive, it
prevents proper heat
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dissipation and results in overheating. This, in
turn, causelossin lubrication efficiency and accu-
mulation of carbon, varnish and dudge.

If overheating exists due to clogging of the
engine portion of the cooling system, the condi-
tions should be corrected by the use of areputable
solvent or areverse flushing.

CAUTION: Care must be used in the selection
of cleaners as some of them contain strong
acids or caustics that will react with the metal
of the radiator core, eating holes through the
metal and causing theradiator to leak.

REVERSE FLUSHING

Reverse flushing of the cooling system is the
forcing of water through the radiator using air
pressure and flushing in a direction opposite to
that of the normal flow of water

USE OF INHIBITOR

Theregular use of acleaning and an inhibiting
fluid in the cooling system and periodic reverse
flushing will greatly reduce the formation of rust,
scaleand corrosion. Thelogical timefor flushing
and introduction of inhibitor is when the anti-
freezeisingalled in the fall and when it isremoved
in the spring.

A good inhibitor should be kept in the cooling
system at al times. The effectiveness of any
inhibitor is limited to about six months after
which the cooling system should be flushed, re-
filled and new inhibitor added.

Hot water heaters should be flushed separate-
ly. Deposits build up in the heater core just the
same as they do in the radiator core and will
decrease the efficiency of the heater.

ANTI-FREEZE SOLUTION

There are several anti-freeze solutions avail-
able that are satisfactory for automobile cooling
systems. Among them are denatured alcohol,
methanol (synthetic wood alcohol) and ethylene
glycol. Do not mix different basic types of anti-
freeze.

The alcohol type antifreeze solutions are sub-
ject to evaporation, especialy on heavy runs, and
should be tested frequently. Add as necessary to
protect the cooling system for the lowest antici-
pated temperature:

CAUTION: These liquids, if spilled on the car,
should be washed off immediately with a gener -
ous quantity of water to prevent damageto the
finish.

Itisadvisableto tighten or replace al hose connec-
tions. It isimportant that the cylinder head be kept
tight to prevent leakage.

If evaporation o ¢ cur swith the use of ethylene
glycol, it is only necessary to add water to the
solution; however, the cooling system should be
watched closely for leaks, and should be tested
when additional water is required.

CAUTION: Solutions containing salt, calcium
chloride, soda, sugar, or mineral oils such as
kerosene or engine oil should never be used in
the cooling system asthey either clog the water
passages or damage the hose connections and
other parts.

WATER PUMP

The water pump features a permanently lubri-
cated ball bearing for the pump shaft and a non-
adjustable packing. A permanent seal, which
makes repacking unnecessary, is used to prevent
leakage around the water pump shaft.

A largedrain hole at bottom side of pump body
allows for drainage and acts as a vent to minimize
moisture formation in the pump assembly.
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The pump shaft is mounted in a permanently
lubricate d double row bal bearing with grooves in
the :shaft to furnish race-way for the bearing ballsand
provide a means of taking end thrust of the fan and

pump.

The bearing and shaft are retained in the pump
housing by the shaft bearing retainer.

WATER PUMP REMOVAL
1. Drain the cooling system.

NOTE: It isnot necessary to removetheradia-
tor to remove the pump; however, use care
when removing and installing the pump.

2. Loosen the bolt in fan belt and generator adjust-
ing bracket and move generator in toward the
cylinder block to remove the fan belt.

3. Disconnect hose from the water pump inlet.

4. Remove the bolts and nut from the generator
adjusting bracket to cylinder block and remove
bracket.

5. Remove the four bolts and lock washers attach-
ing fan blades to fan pulley and hub, and re-
move the fan blades.

6. Remove bolts attaching water pump to block
and remove the water pump.

DISASSEMBLY

1. Remove the water pump shaft retainer (7) and
old gasket (13), Figure 1.

2. Press out the pump shaft and bearing assembly
with water pump pulley hub attached using
adapter plate between body and pulley hub.

The dlotted adapter is placed between the body
and the pulley hub to support the lower part of the
body to eliminate spring-back and possible body
fracture when removing the water pump shaft.
The adapter (J2778-3) is included in S-2778
Holding Fixture.

The bearing and shaft is serviced as an assembly
only. The water pump pulley hub is not part of the
shaft and must be removed from the old shaft and
installed on the new shaft.

WATER PUMP SHAFT, SEAL AND BEARING
INSPECTION

1. Clean the bore in the pump body and check for
scoresand wear.

2. Check the pump body at the area of the impeller
and if the impeller has been scraping the body, it
indicatesimproper clearance.

3. Check seat and if necessary replace seal. Using a
brassdrift and working through hub bore of pump,
drive out sedl assembly.

4. Revolve bearing dowly by hand, using hand thrust
load. If bearing does not drag or fedl rough, it can
be reused.

5. If stedl sedls at ends of bearing, outer races are
loose so they can be turned with fingers, the
bearing should be replaced.

6. Worn shafts and shafts with aworn spring retainer
groove should be replaced.

ASSEMBLY

1. Assembly the shaft and bearing in the water pump
body.

NOTE: Bearing should be dight press fit into
pump body, and assembled so that the groove on
theouter raceisaligned with theretainer wiredot
in pump body bore.

CAUTION: When pressing bearing and shaft in
housing, press againg face of outer ring, not
againg shaft.

2. In stall seal assembly (10) as sedl outer retainer is
apressfit in pump body. Be sure sedl is properly
aligned. Useof asted tube 1-5/8" outsidediameter
will facilitate assembly.

3. Lubricate the shaft with engine ol and presson the
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WATER PUMP - LEGEND

. Body pipe plug

. Fan blade bolt and |ockwasher
. Generator adjusting bracket
Fan blade assembly

. Pulley hub

. Pulley assembly

. Bearing retainer

NOoOOAWNPR

fan pulley hub. Support the flange of the hub and
apply pressure on the impeller end of the shaft.
Maintain proper pulley spacing. This dimension
should be 5-1/64" from the front face of pulley
hub to rear end of shaft (A-Figure 1).
4. Ingtdl impeller on shaft, be sure front face of

impeller isfree of nicks and burrs. Support pump
on fan end of shaft when ingalling impeller.

NOTE: Impeller and shaft must protrude.007"
to 017" beyond cover face of pump body, Figure
1

INSTALLATION

1. Remove all traces of the old pump to block
gasket and install new gasket and pump to
engine. Be sure the proper gasket is used in
order to insure correct impeller to body
clearance and install attaching bolts and tighten

8. Bearing and shaft assembly
9. Shaft dinger

10. Shaft sed

11. Impeller

12. Body
13. Body to cylinder block gasket

14. Cylinder block

to 20 to 30 foot pounds.
2. Install fan belt.
3. Install pulley hub (5), fan blades (4), lock

washers and screws (2). Tighten screws to 12
to 15 pounds torque.

NOTE: Clearance from outside edge of fan
blade to radiator cap should be 7/8" .

4. Install generator adjusting bracket.

5. Install hoses.

6. Install adjusting bracket bolt in generator
bracket and adjust fan belt.

7. Refill radiator.
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FAN BELT ADJUSTMENT

1. Loosen generator adjusting bracket bolt (A)
Figure 2 nut (B) and two generator support
bracket bolts (D) threet o four turns.

2. Apply a torque wrench approximately 12"
long and as nearly vertical as possible to the
head of generator adjusting bracket bolt (C)
and pull generator against fan belt.

3. With torque wrench indicating 10-1/2 foot
pounds tighten generator adjusting nut (B)
securely. Remove torque wrench and tighten
remaining three bolts securely.

THERMOSTATS

The temperature at which the thermostat
opens is very important and it should be
checked whenever the complete cooling system
is being checked.

CAUTION: In cases of extreme over heating
or freezing, check the thermostat, as exces-
sive temperature may have caused the bel-
lowsto take a set in the expanded position.

FIGURE 3

Place the thermodtat in a pail of water with ather-
mometer and heat the water until the thermodtat starts

to open.

The thermometer should show from 150° to 155°
F, Figure6.

Continue heatin g the water until thethermostat is
wide open. The thermometer should show 175° F.

Discard thermostats that:

Do not open completely.
Open & too low atemperature.
Open &t too high atemperature.

A thermodtat that opens too soon will cause the
engine to operate a too low a temperature and if it
opens too late or is gticking, it may cause the engine
to overhest.

NOTE: High temperature thermostats are also
available, these start to open at 165° to 170° F.
These should be used with permanent type Anti-
Freezeto insure maximum heater efficiency.

WATER TEMPERATURE GAUGE

When the coolant is cold, the high resstancein the
unit causes the instrument pand gauge to read at the
cold end of the dia with ignition switch turned on,
Figure4.
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When the coolant is hot, the low resistance in
the unit causes the instrument panel gaugeto read
at the hot side of the dia with ignition switch on,
Figure 5.
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FIGURE 5
VOLTAGE REGULATOR

The constant voltage regulator is common to
both the temperature and fuel systems, that is, one
regulator is used to operate both systems, Figure
6.

METHOD OF CHECKING

1. If both gauges read too high for example, if the
temperature gauge reads up scde with a cold
engine, and the gas gauge reads up scae with an
empty gastank, the congtant voltage regulator is

FIGURE 6

not working properly and should be replaced.
(Check ground connections of the voltage regula-
tor asgrounding is essential to the proper function-
ing of the regulator).

2. If both gauges read too low, either the input
voltage to the C.V. regulator is below 5.0 volts
or the voltage regulator is inoperative and
should be replaced. Check battery voltage out-
put before replacing regulator.

NOTE: It is not advisable to attempt any re-
pairsor adjustmentsto either unit of the gauge
sincethey arefactory calibrated and attempt to
repair isimpractical.

FIGURE 7
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The water jacket plugs used in the left side of
the cylinder block are adrivefit and can be easily
installed fusing tool J-2793 asillustrated in Figure
7. Usealight coat of H ud son Perfect Seal Paste
to facilitate installation and improve the sealing.
The plug is started into place and then driven into
the block with the installer until the shoulder of
the installer contacts the block. Figure 7.

RADIATOR
REMOVAL
1. Drain radiator and disconnect hoses.

2. Remove two sheet metal screws attaching
deflector shield to fender tie panel.

3. Disengage headlamp wiring from retaining
clips at front of radiator.

4. Remove the four hexagon bolts attaching the
radiator to "U" channel and remove radiator.

INSTALLATION
Reverse procedure of removal.

NOTE: Proper clearance between the fan blades
and radiator coreis 7/8".

Should the f an be too close, there is danger of
damaging the radiator on an emergency stop. If set
too far from the core, cooling efficiency will be
impaired particularly at low speed.

Provision for adjusting the positions of the
radiator core is by means of elongated holes at
each side of the radiator mounting channel. A cap
screw and a lip in each bracket fits in the elon-
gated holes and limits the amount of adjustment.

COOLING SYSTEM DIAGNOSIS

EXCESSIVE ENGINE TEMPERATURE
CAUSES

1. Ignition timing too late or too early.

2. Fan belt dlipping.

3. Radiator or cylinder block clogged or restricted.

4. Radiator core outside surface covered by grille
covers, ornaments, etc.

5. Outward air passages clogged with bugs or dirt
accumulations.

6. Thermostat defective.
7. Collapsed water pump inlet hose.

8. Pump impeller loose on shaft or improper clearance
of impeller in pump housing.

9. Engine fan blades not set at proper pitch.
10. High engine friction resulting from:

a. Insufficient internal clearance

b. Internal misalignment

¢. Use of heavy engine oil
d. Inadequate oil circulation

11. Dragging brakes or tight wheel bearing.

12. Use of certain types of anti-freeze solutionsin
warm weather.

13. Slipping clutch.
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SECTION 6
ELECTRICAL SYSTEM

SPECIFICATIONS

GENERATOR

Make and Model Auto-Lite GGW-4802A

Type and Volts Shunt - 6 Volt

Control Vibrating type current - Voltage Regulator

Controlled Output 45 Amperes

Poles 2

Brushes 2

Brush Spring Tension 35 to 53 ounces with new brushes

Bearings.

Commutator End Bronze
Drive End Bdl

Armature Shaft End Play 003" to .010"

Ground Polarity Positive

Field Coil Draw 1.4to 1.5 amperesa 5.0 volts. Measure from
armatureto field terminds.

Motorizing Draw 4.1t 04.6 amperes a 5.0 volts. Have field
grounded to frame and measure from
armature termina to aground on the frame.

Output Test:

Cold 6 4 volts, 0 amperes at 870 to 970 RPM
8.0 volts, 45.0 amperesa 1925 to 2125 RPM
Hot 6 4 volts, 0 amperes at 950 to 1050 RPM
8.0 volts, 45.0 amperes a 2350 to 2550 RPM

GENERATOR REGULATOR

Make and Model Auto-Lite VBE-6104A

Volts 6

Ground Polarity Positive

Resistors:

R1 34.510 42.0 OHMS (Marked 38)
R2 6 5t08.0 OHMS (Marked 7)
Cutout Relay Resistance of voltage winding 29.8 to 33.0 ohms
Armature Air Gap 031" to .034" contacts should be open and the
armature against the upper stop. Measure the
gap with the gauge as near to the hinge as pos-
sible.
Contact Point Gap 015" minimum
Contacts Close 6.31t0 6.8 Volts
Contacts Open 4.1 to 4.8 Volts after acharge of 15 amperes
Current Regulator
Armature Air Gap .048" t 0 .052" contacts should be closed with

the high limit gauge in place and open with the
low limit gauge in place on the contact side and
next to the brass armature stop pin.
Operating Amperage 43-47 (at 70°)
Armature Spring 14-1/2 turns
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V oltage Regulator:
Air Gap
Armature Spring
Operating Voltage

STARTER MOTOR

Make and Model
Volts

Poles

Brushes

Brush Spring Tension

DISTRIBUTOR

Make

Rotation

Drive

Point Gap

Points Open

Cam Angle

Arm Spring Tension
Condenser Capacity
Firing Order

Shaft Bearings
Shaft Side Play
Shaft End Play

ADVANCE—

Automatic

0° at 300 RPM

10 at 350 RPM
4.5° at 500 RPM
12° at 1325 RPM
13.5° at 1500 RPM

048" to .052"
14-1/2 turns

(at 22 ampere charging rate plus or minus 1.15 volts)

Auto-Lite MZ 4172
6
4
4

42 to 53 ounces

Vacuum

0° at 5-1/4"
1° at 5-3/4"
4° a 7-1/2"
6° at 8-3/4"

7.5° at 9-1/2"

Allowable variation from curve, plus or minus 1°.

Timing Marks
COIL

Make

Model

Amperage Draw:
Engine Stopped
Engine Idling

SPARK PLUGS

Make

Gap

Thread Size
BATTERY

Make

Capacity
Number of Plates Per Cell

Auto-Lite MZ 4167
6
4
4
42 to 53 ounces

IAT-4016
Auto-Lite
Clockwise
Oil Pump
0.20"

T.D.C.

39°

17-20 oz.
21-25 MFD
1-5-3-6-2-4

2 absorbent Bronze
.005" max.
.003" to .010"

Vibration Dampner

Auto-Lite
CR-6012A

5.0 amps.
1.5-2.0 amps.

Champion H8
032"
14 M.M.

National 1W-90

90 Ampere hours at 20 hour rate

15
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ELECTRICAL SYSTEM

The starting system uses a 6 volt starter mot or
and left hand inboard type Bendix drive, on cars
not equipped with Hydra-Matic Drive, and aright
hand outboard Bendix Drive with cars equipped
with Hydra-Matic Drive. The starter motor is
energized by the battery through a solenoid.
Turning ignition sw itch key to the extreme right
activates the solenoid.

BATTERY

The battery used i saNational, Model 1W-90,
45 plate 6 volts 90 ampere hour storage battery.
Electrolyte level should be at the bottom of the
squareinfiller cap opening. Use distilled water in
the battery. Level should be checked at lubrica-
tion periods and more often in warm weather.
Battery terminals should be kept clean and tight
at al times.

BATTERY TEST
HYDROMETER

Under normd conditions ahydrometer reading of
the specific gravity of each cell will determine the
state of charge. A specific gravity of 1270 at 70° F
indicatesafully charged battery. A specific gravity of
1.130indicatesafully discharged battery. If specific
gravity varies more than 25 points between cdlls,
recharge and retest or test under load.

VOLTMETER

A battery that fails to perform properly after
charging should be tested with avolt-meter. Each
cell should show two volts or over under no load,
and the voltage across the terminal posts should
be six volts or over.

If these readings cannot be obtained the bat-
tery should be replaced.

LOAD TEST

A load test should be made to eliminate possi-
bility of aweak cell. Use Battery-starter tester or
a standard cell tester with a heavy shunt across
the terminals. With the cell tester the difference
between cells should be not more than 1.5 valts,
and each cell should test at least 1.5 volts. With

the Battery-Starter Tester, meter should show at
least 4 volts at 300 amperes discharge.

If atester is not available, a voltmeter may be
connected across the battery terminals while en-
gineis cranked with the starter motor.

Battery isserviceable if the starter cranks the
engine at a good speed for 1/2 minute and the
voltage does not fall below 4-¥ volts. DO NOT
CRANK MORE THAN /2 MINUTE WITHOUT
ALLOWING THE STARTER MOTOR TO
COOL.

A slow cranking speed or voltage lower than
4-1/2 indicates aweak cell or high resistance in the
connections to the starter, and the battery cables
should be checked and |oad test repeated.

BATTERY CABLE CHECK

1. Connect a negative voltmeter lead to th e negative
battery termind and the positive lead to the starter
motor termina. Crank the motor with the starter.
Voltage should not exceed .2 volts.

2. Connect the postive voltmeter lead to the battery
ground post and connect the negative lead to car
frame. Crank the motor with the darter. Voltage
should not exceed .2 volts.

3. Connect positive voltmeter lead to car frame and
negative lead to starter motor frame. Crank the
motor with the starter. Voltage should not ex-
ceed .2 volts.

4. If voltage loss is greater than above, termina
posts, ground strap and connections, and starter
solenoid should be checked for high resistance.

CRANKING VOLTAGE TEST

1. Connect the negative voltmeter lead of the
starter motor tester to the starter switch terminal
and the positive lead to the engine for aground.

2. With the ignition key off, engage the starter
motor and note reading on the voltmeter. The
cranking voltage should read 5 volts or more.
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CAUTION: Crank engineintermittently (not
more than 30 seconds) to prevent starter mo-
tor from overheating.

3. If the voltmeter reading i s less than 5 valts,
check the battery cables, and starter solenoid
to determine the causes for the low reading.

STARTER SOLENOID TEST

1. Connect negative lead to "Bat" terminal of
starter solenoid switch and positive lead to the
starting motor termina of starter solenoid
switch, Figure 1.

TO sTARTER
BUTTON °

| soLenoio

FIGURE 1

2. Close the solenoid electrically to crank the
engine; if the reading is more than 0.2 volts,
replace the solenoid switch.

STARTER REMOVAL

1. Disconnect cable at battery negative terminal
and remove cable at starter motor post.

2. Remove the two starter mounting stud nuts and
remove the starter motor assembly.

DISASSEMBLY

1. On cars equipped with the outboard type starter,
remove the two through bolts attaching the Ben-
dix housing to garter frame and remove the
Bendix housing, drive out pin attaching adapter
to shaft and remove adapter, deeve and pinion.

2. On inboard type Bendix, remove lock spring
from end of Bendix drive, and remove spring
and retainers.

3. Remove two countersunk screws attaching drive
end head and remove head.

4. Remove commutator cover band and remove
brushesfrom holders.

5. Remove commutator end head and armature.

ASSEMBLY

1. Replace armature in frame and install drive end
head and attaching screws.

2. Install commutator end head and through bolts
and pry up brush springs and insert brushes in
holders and replace band cover.

3. Replace Bendix deeve, pinion, spring retainer,
spring, stop nut, pin and lock ring.

4. On Hydra-Matic Drive equipped cars, instal
Bendix Drive Housing and through bolts.

INSTALLATION
Reverse procedure of removal.
GENERATOR

Generator output is controlled by a three unit
vibrating type current voltage regulator.

The voltage regulator holds the generator output
at 45 amperes or below, depending on the load
requirements.

A signa system incorporated in the regulator
operates the signal light on the dash. The signa
lights when the ignition switch is turned on and
remains lighted until the generator starts to charge
the battery.

The electrical system is positive grounded and
whenever a generator is installed or reinstalled on
the engine it should be polarized with the battery to
prevent burning of regulator contacts points and
damage to the electrical units.

To polarize the generator, ground the field
terminal to the frame and touch the armature lead
briefly to negative terminal of the battery.
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Generator brushes may be replaced without dis-
assembling generator. Brushes should be replaced
if they are oil soaked or worn to less than 1/2 of
their original length.

1. Remove cover band and disconnect brush leads.

2. Lift brush arms, remove old brushes, install
new brushes in holders and connect brush
|eads.

3. Cut a strip of 00 sandpaper the exact Width of
the commutator, slide sandpaper under brush
with sanded side against brush.

4. Pull the sandpaper so that brush is forced
against holder. Once or twice is sufficient.

NOTE: Blow sand and carbon dust out of
generator.

5. Run generator under load to obtain perfect
brush seating and re-install cover band.

GENERATOR MOTORIZING DRAW

After generator is assembled and brushes prop-
erly fitted, the motorizing draw should be checked
to assure proper assembly and alignment.

1. Connect an ammeter and battery in series with

the armature terminal and frame.

2. Ground the field termina to the frame.

3. Connect a variable resistor in series with the

battery and generator.

4. Connect a voltmeter from the armature to the

frame.

5. Generator should operate as a motor with the
armature turning slowly.

. Adjust voltage to 5 volts and read ammeter.

. Moatorizing draw should be 4.1 to 4.6 amperes. If
moatorizing draw is higher, or aamature does not
turn, worn bearings, incorrect bearing dignment,
short circuits, or improper assembly isindicated.

~N O

GENERATOR CIRCUIT RESISTANCE

1. Disconnect battery lead to voltage regulator "B"
terminal; connect the ammeter negative lead to

theregulator "B" terminal and the positive lead
to the wire disconnected from the regulator,
Figure 2.

2. Install the negative voltmeter lead to the
generator "A" terminal and the positive volt
meter lead to the battery negative terminal.

FIGURE 2

3. Connect a jumper between the generator "F"
terminal and a ground.

4. Run the engine until am meter shows 20 amperes. The
voltmeter should not read over .9 (tenths) or less.

5. If the resistance is more than .9, make the following
checkswith theammeter connected asin paragrgph 1.

A. Remove the positive voltmeter lead from the
battery and connect it to the "A" terminal at
the voltage regulator. Ammeter should show
lessthan .1 (tenth).

B. Connect the voltmeter negative lead to the
regulator "A" terminal and the voltmeter
positive lead to the regulator "B" terminal.
Ammeter should not show more than .3
(tenths).

C. Next, connect the voltmeter positive lead to
the battery negative terminal, negative lead to
"B" termina on regulator. Ammeter should
not show more than .5 (tenths).

D. Connect the voltmeter positive leads to en-

gine ground, negative to base of regulator. Am-

meter should show .2 (tenths) or less.
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CIRCUIT BREAKER CHECK

To determine whether the circuit breaker
points are closing at the proper generator voltage
and also whether they will open upon decelera-
tion by amperage from the battery proceed as
follows:

1. Disconnect the battery wire at the voltage
regulator "B" terminal and connect the ammeter
between the voltage regulator "B" terminal and
the wire disconnected, Figure 3.
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2. Connect voltmeter positive lead to base of
regulator and negative voltmeter lead to the
generator "A" terminal.

3. Set carburetor throttle lever adjusting screw so
engine will idle at approximately 400 R.P.M.
4. Increase engine R.P.M. by carefully rotating
the accelerator bell-crank while watching the
voltmeter gauge. When the voltmeter reads at
any point between 6.3 to 6.8 volts the circuit
breaker points should close and the ammeter

will now show that the generator is charging.

5. Next, dowly reduce the engine speed and
watch the ammeter. When the ammeter reads
4 to 6 amperes, negative side of zero, theci r
cuit breaker should open and the ammeter
needle will return to zero. Perform operations
4 and 5 several times until you are sure your
readings are correct.

6. Proper adjustments can be made by bending
the spring hanger on the circuit breaker.

VOLTAGE REGULATOR CHECK

1. Disconnect the battery wire at the voltage regula-
tor "B" terminal and connect the test ammeter
between the voltage regulator "B" terminal and

the wire disconnected, Figure 4.

2. Connect the voltmeter positive lead to the regu-
lator base and the negative lead to the regulator
"B" terminal.

FIGURE 4

3. Run engine approximately 2000 R.P.M.

4. Vary resistance until ammeter reads 19 amperes
and then check the volt meter reading which
should be 7.25 volts. (Hot, cover in place.)

NOTE: If car is out of warranty the voltage
regulator can be set by bending the spring
hanger to get this necessary reading. The unit
must befirst checked with the voltage regulator
cap in placeasgenerally it will changetheread-
ing from .1to .2 of a volt and must be compen-
sated for in making this adjustment.

5. Stop engine, disconnect battery negative termind
and then proceed to remove the tester leads from
the voltage regulator and install the wires back
onto the " B" terminal of the regulator.

6. Install the regulator cover.

CURRENT REGULATOR CHECK

1. Disconnect the battery wire termina "B" and
connect the test ammeter betweenthev o 1t age
regulator "B" terminal and the wire disconnect-
ed, Figure 5.

2. Connect a starter battery tester directly across
the battery and set load to 45 amperes or use the
equivalent in sealed beam lamps.

3. Run engine to approximately 2000 R.P.M.;
amperage reading should be 36 amperes. If it
isnot within atolerance of oneto two amperes
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FIGURE 5

of this reading, the regulator should be re-
moved and taken to an authorized Auto-Lite
dealer for replacement.

NOTE: If car isout of warranty, remove the
cover and adjust the current regulator spring
hanger to the necessary 36 amper e output.

To prevent operation of the voltage regulator unit
while making this adjustment place ajumper across
the voltage regulator points. For fina checking, the
regulator cover must bein place on regulator.

CAUTION: Momentarily touch the negative
battery cableto battery negative post to deter-
mine that there is no sparking between the
battery negative post and cable terminal, then
connect negative cable.

REGULATOR CONTACT POINTS

In normd use the contact points on dl three
regulator unitswill becomegrayed. If thecontactsare
burned, dirty, or rough, the points should befiled just
enough to secure asmooth surface. File parald with
and lengthwiseto the armature. Clean the pointswith
apieceof linenor lintless bond tape dippedin carbon
tetrachloride and follow with dry tape. Use clean tape
for each sat of contacts.

DISTRIBUTOR

The digtributor rotates in a clockwise direction. The
digtributor shaft has an offset tongue end which fits
into adot at the end of the oil pump shaft geer.

Incorporated in the digtributor is an automatic
centrifugal advance and vacuum advance control.
The automatic centrifugd advance providesthe

proper ignition timing in relation to engine speed. The
vacuum advance control provides additional spark
advance over the centrifugal advance through the
engine vacuum. When the engine is running under
light load and engine vacuum is high, the breaker
plate is rotated to the maximum advanced posi-
tions. However, under heavy load conditions, as
when the throttle is opened for additional accelera-
tion or hill climbing, the engine vacuum islow, the
breaker plate is rotated to the retarded position to
prevent detonation or pinging.

Correct spark setting is obtained when the
number one cylinder is at top dead center on com-
pression stroke, rotor facing No. 1 termina of
distributor cap, distributor set in mid-position in
the quadrant, and contact points just opening.

BREAKER POINT ADJUSTMENT

Bresker points may be adjusted with distributor

ingtalled in car asfollows:

1. Remove digtributor cap and rotor.

2. Crank engine until the fibre block on the contact
arm rest on the highest point of the cam lobe.

3. Loosen the contact support lock screw (B) Figure
6, and turn the eccentric adjusting screw (D) until
the correct gapisobtained. Distributor point gapis
.020".

4. Tighten contact support lock screw and recheck
point gap. If necessary bend stationary contact to
secure correct alignment.
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BREAKER POINT RENEWAL
1. Removedigtributor cap and rotor.

2. Remove hairpin clip at (F), Figure 6, screws (0)
dtaching vacuum control unit to distributor
housing and remove vacuum control unit.

3. Remove the two screws at (C) and the two nuts,
washersand insulators at (H).

4. Disconnect breaker point wires at (E) and
(Id) and remove complete contact support
plate and contacts with condenser attached
for bench disassembly.

5. Remove screw and clip (A) ataching breaker arm
spring and remove bresker arm spring.

6. Remove lock screw (B) ataching stationary con-
tact and remove the contact.

7. Ingal anew bresker am and attach primary and
condenser lead wires to bresker spring clip and
ingall clip and screw (A).

8. Ingal anew dationary contact but do not tighten
lock screw; connect wires at (E) and (H) and
ingtall condenser.

9. Install complete contact support plate and
stationary contact as an assembly and in-
stall screws (C) and terminal nuts (H).

10. Check dignment of contact points. Bend the
dationary contact arm if necessary to secure
proper dignment and contact. DO NOT bend
bresker arm.

11. Tighten screw (D) and adjust bregker point gap.

12. Check breaker arm spring tension. Hook aspring
scaeto thearm at the contact and pull a aright
angle to the contact surface. T en si on should
be 17 to 20 ouncesjust as the contact separate.

13. Adjust spring tension by loosening screw at (A),
attaching breaker arm spring to plate, and move
end of spring in or out of clip as necessary.

CONDENSER

Check condenser leed to seethat it is not frayed
or broken and is connected securely to breaker arm

clip. Condenser mounting screw must make tight
ground to breaker plate. Ground wire from breaker
plate to subplate must be securely connected.

Check condenser with suitable equipment and
if capacity is not within range of .21 to .25 MFD,
replace with new parts.

DISTRIBUTOR REMOVAL

1. Remove wires from distributor cap and remove
cap.

2. Disconnect vacuum line and the distributor primary
wire,

3. Re move the lock plate and the hold down
screw attaching distributor quadrant to engine
and remove distributor from engine.

DISASSEMBLY
1. Remove rotor.

NOTE: Rem ov egationary contact support with
condenser, stationary contact and breaker arm
as an assembly. See operations 2 through 4, un-
der " Breaker Point Renewal" .

2. Remove oil wick from cam, remove hair pin
retainer from oil well and pull cam off shaft.

3. Remove centrifugal weights and springs, using
care to prevent distortion of springs.

4. Drive out pin from distributor shaft collar and
remove shaft through top of distributor.

ASSEMBLY

1. If clearance between shaft and bushings is
greater than .005", install new shaft and bush-
ings. Soak bushing in engine oil for 15 minutes
before installing shaft.

2. Install distributor shaft, thrust washers, collar
and pin. Peen over pin.

3. Check distributor shaft end play for minimum of
.010" and install centrifugal weightsand springs.

4. Install cam, hairpin retainer, and oil wick. Apply
adrop of engine ail to centrifugal weight pivots
and cam slots.
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5. Pack breaker plate bearing 1/2 full of (high
melting point) grease and install breaker plate,
bearing retainers and breaker plate screws. In-
stall breaker points and condenser on breaker
plate before instaling plate. Install plate and
distributor cap clips and screws and install
primary lead screw. (Do not alow wire from
breaker arm to primary terminal to ground on
breaker plate.)

6. Attach primary and condenser leads to clip (A)
Figure 6, on breaker arm spring and check
spring tension. Adjust point gap.

7. Install vacuum control unit.

NOTE: Make sure ground wire (E), is securely
attached to upper and lower sections of breaker
plate and that condenser lead and mounting are
tight.

8. Coat cam lobes lightly with water pump grease
and soak the oil wick with engine oil. Place a
drop of light engine oil on the breaker arm
pivot and install rotor.

INSTALLATION

1. Place achalk mark on the long line before No.
1-U-D-C on the vibration dampener, Figure 7.

FIGURE 7

2. Set distributor rotor to point to No. 1 contact in
the distributor cap, Figure 8, and insert and
engage distributor shaft in dlot in oil pump gear.

3. Install lock plate and hold down screw attaching
distributor quadrant to engine. Set distributor
midway on the quadrant an d tighten screw.

4. Replace distributor cap, secondary wire and
spark plug wires.

5. Place three to five drops of engine ail in shaft
oiler and adjust timing.

For distributor testing and ignition timing, see
Engine Tune-Up section.

SPARK PLUGS

Champion H-8 plugs are used. Gap should be
.032". Check gap with a wire feeler gauge and
adjust by bending the ground (side) electrode.

When replacing spark plugs aways use new
gaskets. Seat the plug finger tight an d use atorque
wrench to tighten to 25-30 ft. |bs.

COIL

If afaulty coil is suspected, the coil should be
tested with a test light or approved coil testing
equipment.

A quick test with the coil on the car can be made
by removing the high-tension wire from the center
of the distributor cap and hold end of wire 1/4"
from cylinder head and while cranking engine if a
spark occurs regularly the coil can be considered
satisfactory.

HEAD LAMPS

The headlamps arethe"SEALED BEAM" type,
designed so that the bulb, reflector, lens, and the
gasket are assembled in one securely sealed unit
making them dust an d moisture free.

When the filament burns out or the lens break,
the entire unit is discarded and anew oneinstalled,
thereby assuring maximum lighting efficiency. The
Seadled Beam units are interchangeable right and
left.
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SEALED BEAM UNIT

REPLACEMENT

1. Remove headlamp lens rim by taking out the
screw at bottom of rim.

FIGURE 9

2. Loosen, but do not remove, the three screws
(B) and (D), Figure 9, holding the retainer. Do
not disturb the aiming screws (A) and (C) at
the top and left side of the unit.

FIGURE 10

3. Removeretainer by rotating counter clockwise,
allowing the Sealed Beam Unit to be removed.

4. Remove the reflector plug from the unit as
shown in Figure 10.

5. Install new unit by reversing above operation.

CIRCUIT BREAKERS & FUSES

The main circuit breaker is incorporated in the
car headlight switch and is connected to an auxil-
iary circuit breaker by ajumper wire.

The auxiliary circuit breaker is located on the
steering column brace under the dash panel.

NOTE: When accessory items such as clocks or
cigar lighters are installed, they must be connected
as shown in the wiring diagram.

Fuses are used for the protection of optional
equipment asfollows:

Electric Clock - Three ampere fusein afuse case at
back of clock.

Weather Control - Fourteen ampere fuse in a fuse
case on left side of weather
control housing.

Radio - Fourteen ampere fuse incorporated in the
radio "A" lead wire.

Direction Indicator - Ten ampere fuse attached to
the flasher unit lead wire.

Overdrive Circuit - Thirty ampere fuse on Over-
drive relay.

HORN

The horn is operated by a magnetic type motor
which consists of a field, armature and a set of
breaker points which interrupt the flow of current
in the cail.

Thearmatureissecurely attached to the diaphragm.

Interruption of the current in the coil causes the
digphragm to vibrate which produces the sound.

The twin horns are constructed in such a man-
ner as to produce different tone frequencies and
the frequencies of each horn re synchronized to
produce a harmonious tone when the horns are
sounded together.
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SECTION 7
CLUTCH

SPECIFICATIONS

Type Dry
Clutch Facings Woven Molded Asbestos
Facing Inside Diameter 6-1/8"
Facing Outside Diameter 9-1/8"
Facing Thickness 125"
Facings Required 2
Pressure Springs 6
Pressure Spring Compre-

slon Height. 1-12"
Release Levers 3
Clutch Pedd Lash 3/4" to 1-1/4"
Clutch Release Bearing Ball

CONSTRUCTION

The clutch for models 1C and 2C isasingle dry
disc type. No adjustment for wear is provided in the
clutch assembly. The adjustment to compensate for
lining wear is provided by the clutch peda linkage.
Individua clutch release lever adjustments are made
when the clutch is assembled but should never be
disturbed except after disassembly for replacement
of worn parts. A bal type clutch release bearing,
pre-lubricated during manufacturing, is utilized and
needs no additiond lubrication. A sted clutch cover
is bolted to the flywheel and contains the pressure
plate, clutch pressure springs, clutch release levers
and clutch drive plate.

OPERATION

The clutch plate has molded woven asbes-
tos facingsriveted t o both sides. Six dampen-
ing springs absorb shocks and cushions torque
loads.

Pressure on operation of the clutch pedal
moves the release bearing and collar assembly
toward the release levers (5) which are
pivoted on pins (8) in the eye bolts (9), adjust-
able t o control release lever heights. Pivot
pins float in the eye bolt bores to permit
release lever movement. The outer ends of t he
release levers engage the pressure plate lugs
through fulcrums (7) providing knife edged
contacts between the levers and lugs, Figure
6.

CLUTCH PEDAL ADJUSTMENT

Full clutch disengagement must be provided to prevent
gear clashing when shifting and to prevent the clutch
pedd from riding against the floor boards. The clutch
pedd clearance should be from 3/4" t 0 1-1/4", Figure
1

FIGURE 1

To adjust the clutch peda to maintain proper clearance

proceed asfollows.

1. Loosenlock nut (3) Figure 1 on clutch adjusting link
2.

2. Back off o r tighten adjusting nut (4) to in crease or
decrease the clearance as required.

FIGURE 2

3. Lock the adjusting nut (4) with lock nut (3).
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/
1. Flywhesdl
2. Driven disc plate assembly
3. Pressure plate

4. Clutch engaging spring
5. Release lever
6. Release bearing and collar

4 5
/ = |
[
P I \ N
FIGURE 6
LEGEND

7. Release lever retainer

8. Release lever eyebolt pin

9. Release lever eyebolt
10. Release lever anti-rattle spring
11. Clutch cover
12. Release lever eyebolt nut
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CLUTCH REMOVAL FROM CAR

The clutch assemblies of models 1C and 2C can
be removed from the car without dismounting the
clutch bell housing from the engine. The floor panel
iswelded in position and cannot be removed. There-
fore, al clutch work must be done from benegth the
car. To remove the dutch assembly from the car,
proceed asfollows.

1. Raise car and place jack stands under front suspen-
sion lower support arms.

2. Disconnect the propeller shaft companion flange
and remove the shaft.

3. Disconnect the speedometer cable.

4, Disconnect the shift selector levers from the trans-
misson.

NOTE: Electrical wiring mugt be disconnected
from the contral switch, solenoid and governor
and thewiring harnessreleased from the clipson
transmissons equipped with overdrive.

5. Remove the two screws (27) ataching the clutch
cross shaft support assembly (26) to the transmis-
sion and remove the support, Figure 6.

6. Place transmission floor jack under the transmis-
son.

7. Disconnect the adjusting rod (2) from the outer end
of theclutch throw-out lever (5).

8. Removethethree attaching screws from the throw-
out lever boot (22) and remove retainer and boot
off thelever.

9. Removethefour cap screwsattaching thetransmis-
sionto the clutch bell housing. Sidethetransmis-
son toward the rear of the car until the
transmisson main shaft clears the bell housing
and lower carefully to thefloor.

FIGURE 7

10. Removethecotter pin (15), pivot pin (13) and pivot
pin spring (14) from the clutch bell housing and throw-
out lever pivot, Figure 7. Remove the throw-out lever
andtheclutch releasebearing assembliesfromthe bell
housing.

11. Punch mark the clutch cover, pressure plate lug
andflywhesd for correct positioning during reassembly.

12. Remove the six cap screws attaching the clutch
assembly to the flywhed and carefully remove the
assembly.

NOTE: When removing the clutch assembly,
loosen each cap screw only a few turns at a time
until the spring tension isrelieved. Otherwise dis-
tortion of the clutch cover might result leading to
a chattering clutch condition when reassembled.

CLUTCH DISASSEMBLY

The clutch pressure plate and cover assembly is
aways under spring tension. Exercise ¢ are when dis-
assembling the unit to avoid injury or damage to parts.

Todisassemble clutch proceed as outlined below:

1. Mount the clutch assembly on the clutch fixture or
on a press. Place a wood block on the cover in
position where it does not interfere with the three
eyebolt nuts Figure 8.
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FIGURE 8

2. Tighten the clutch fixture nut until the pressure
springs are compressed sufficiently to relieve the
pressure on the release levers and removethe three
eyebolt nuts Figure 8.

3. Loosen the clutch fixture nut carefully until the
spring tensionisrelieved.

FIGURE 9

1. Lift off the clutch cover and remove the pressure
springs, Figure 9.

2. Grasp the release lever and eyebolt between the
thumb and fingers hol ding them close together. See
Figure 10. With the eyebolt held in the pressure
platesocket, lift thefulcrum over theend of thelever

6. Lift the eyebolt and release lever assembly out of the
pressure plate socket.

FIGURE 10
INSPECTION
CLUTCH SPRINGS

Clutch springs must be thoroughly inspected for
cracks, burn sand for proper tension a agiven length.
Use KMO-607 Vave and Clutch Spring Tester. 195
pounds pressure plus or minus 6 pounds should be
required to compressthe spring to aheight of 1-1/2".

DRIVE PLATE

Repairs to the drive plate are not recommended
except replacement of the facings. Carefully check for
wesar inthe splines of the plate hub and for |ooseness of
the dampening springs. Excessive wear of the splines
or loose dampening springs may calise excessive back
lash and noise.

When replacing worn facings, never punch the old
rivets out asthismight result in p late distortion. Usea
3/16" drill and cut away the rolled portion of therivet
and remove.

Rivet the new facingsto the plate being certain they
are held securely in position. Loose or uneven facings
may cause the clutch to drag.
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PRESSURE PLATE

The pressure plate must be true and free of
scoring or cracksto provide smooth clutch appli-
cation. Check for evidence of burning and over-
heating.

Pace on a surface plate and check with fedler
gauges to detect distortion. The maximum distortion
should be no grester than .004" t0.006".

Inspect the pressure plate lugs for wear at the
fulcrum contacts. If excessive wear is noted the
pressure plate must be replaced.

CLUTCH COVER

Care must be exercised during remova and
installation of the clutch assembly. The clutch
assembly is under spring tension and the six
mounting screws attaching the cover to the fly-
wheel must be loosened or tightened evenly to
prevent cover distortion. If severe damage or
distortion is noted replace the cover.

NOTE: The mounting screws are of a special
hardened stedl and in no case should substitu-
tions be made.

FLYWHEEL AND PILOT BUSHING

After the clutch assembly has been removed
from the flywheel carefully inspect the surface of
the flywheel for any roughness. Check the tight-
ness of the flywheel stud nuts. Use a torque
wrench and tighten to 40-45 foot pounds torque.

Check the crankshaft pilot bushings for loose-
ness in the crankshaft bore and for scoring or
excessivewear. If the bushing isbadly wornit can
bere moved by using a11/16" - 16 tap. Asthetap
is turned in, threads will be cut in the bushing.
After the tap has bottomed insthe crankshaft bore,
the bushing will be forced out.

Install the new bushing in the crankshaft using
tool J-5442.

ASSEMBLY OF CLUTCH

The release lever fulcrums must be lubricated
with asmall amount of [ubriplate grease before

assembly. Below are the assembly steps:

1. Mount the p r e s sure plate on the clutch
fixture, Figure 9.

2. Assemble the release lever pin in the
eyebolt and release lever.

3. Hold the eyebolt and release lever upper
ends as closely together as possible in one
hand; then enter the lower end of the e ye
bolt in the pressure plate bore and install
the fulcrum, Figure 10.

4. Use the same procedure for installing the
other two release lever assemblies.

5. Check to see that the anti-rattle springs are
in place in the cover. Figure 9.

6. Place the six p re s sure springs one on
each plate boss and install the cover over
the springs. Be certain the springs seat in
the cover recesses and the punch marks on
the pressure plate and cover are aligned.

7. Tighten the eyebolt nuts until they are
flush with the upper ends of the eyebolts.

8. Release the clutch assembly and remove
from the clutch fixture.

CLUTCH LEVER ADJUSTMENT

1. Place the clutch Finger Adjusting Gauge
J-4708, Figure 11 on afly w hee 1 in the
same position as the driven disc.

2. Place the clutch assembly on the flywheel
and align the machined surfaces of the
gauge directly under the pressure plate
levers. Tighten the cover mounting s c re
w s uniformly a few turns at a time until
the cover is drawn down against the fly-
wheel.

3. Depress each lever several times before
checking the lever height to seat the levers
in their operating positions.




FIGURE 11

4. Place the Lever Height Gauge J-5490-1 on the
Gauge plate hub with the height gauge offset
down, Figure 12.

FIGURE 12

5. Adjust therelease levers until they just contact
the lower surface of the lever height gauge.
Tightening the eyebolt nutswill raisethelevers
and loosening them will lower the levers. Oper-
atetheleversseveral timesand recheck heights.

6. After rechecking the lever heights to verify
their setting stake the eyebolt nuts with a dull
punch and a hammer, Figure 13.

7. Remove the clutch assembly from the fixture.
Always handle the Plate Gauge with care to
prevent damage.

FIGURE 13
CLUTCH RELEASE BEARING

The clutch release mechanism Figure 6 consists of
the clutch throw-out lever (5) pivot (16) and linkage.
The inner end of the throw-out lever contacts the
flange of the throw-out collar. Theclutch throw-out or
release bearing fits over the inner end of the collar
assembly and contects the release levers when the
clutch pedd ispartialy depressed, Figure 14.

FIGURE 14

The clutch release bearing is lubricated and se de
d during manufacture. It should never be washed in
gasoline or solvents. Solvents entering the bearing will
dissolve the lubricant.

Check the bearing for roughness and wear. If found
defective pressthe old bearing off the clutch collar and
replace with anew bearing.
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INSTALLING CLUTCH ASSEMBLY IN CAR

Toinstall the clutch assembly on engine, pro-
ceed as outlined below:

1. Place clutch assembly in position on flywheel
with driving plate between flywheel and pres-
sure plate. Driving plate must bein sfaffed
with side stamped ((Flywheel side" toward fly-
wheel.

2. Center the clutch disc on the flywheel using
aligning arbor J-5442 or a transmission main
drive gear shaft, Figure 15.

FIGURE 15

The clutch disc must be centered to permit
entering the transmission main shaft in the driven
plate hub splines.

3. Align the punch marks placed, on the clutch
cover and pressure plate hub with the one on
the flywheel (A - Figure 15). Start the six cap
screws attaching the clutch assembly to the
flywheel Ti g ht en the cap screws evenly a
few turns at atime until the assembly is drawn
up tight on the flywheel. Ti g ht e n the
mounting screws to 20-25 foot pounds torque.

4. Install the clutch throwout lever pivot (16) on
the lever (5) and secure in position with the
attaching spring (17) Figures 6 and 14.

5. Hold the clutch rel ease bearing assembly in one
hand with the bearing toward the flywhesel.
Insert the throw out lever through the bell hou
sing opening. The spring at the inner slotted
end of the throwout lever will hold the thrust
bearing assembly in place, (Figures 16 and 17).

FIGURE 16

6. Hold the throwout lever and release bearing assem-
bly in one hand and ingtal the pivot spring on the
throwout lever pivot pin. Insert the end of the pin
through the bores in the pivot and the bell housing.
Insert a cotter pin through the pivot pin and clinch
securely.

FIGURE 17

7. Raisethetransmission, dignthemain shaft and dide
the transmission forward against the bell housing.

8. Ingd| and tighten the four transmission to bell hous-
ing ataching screws and tighten to 35-40 pounds
torque.

9. Ingd| throwout lever boot (23) and retainer (22),
Figure 6.

10. Connect transmission shift lever clutch control
linkage speedometer cable and propeller shaft.

11. Check for correct clutch peda clearance

(See Clutch Pedd Adjustment - Page 72).
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A

1. Synchronizer rings

2. Synchronizer springs

3. Synchronizer hub

4. Synchronizer shift plates

5. Synchronizer seeve

6. Cover

7. Cover gasket

8. Main shaft snap ring

9. Synchronizer assembly

10. Second speed gear and
bushing

11. Low and reverse gear

12. Mainshaft front rollers

13. Mainshaft

14. C.S. thrust washer (front)

15. C.S. gear cluster

16. C.S. rear thrust washer
(inner)

17. C.S. rear thrust washer
(outer)

18. C.S. bearing washer

35
36
37

38

FIGURE 2
LEGEND

. C.S. gear spacer

. C.S. bearing rollers

. Counter shaft

. Reverseidler gear

. Reverse idler gear bushing

. Reverseidler gear shaft

. Idler and C.S. lock plate

. Drive gear bearing retainer

. Drive gear snap ring

. Bearing snap ring

. Drive gear bearing

. Oil retaining washer

. Drive gear

. Bearing retainer gasket

. Transmission case

. Mainshaft bearing (rear)

. Mainshaft bearing snap ring

. Bearing retainer gasket

. Speedometer gear snap ring
(front)

. Speedometer gear

39. Speedometer gear lock key

40. Speedometer gear snap ring
(rear)

41. Mainshaft bearing retainer

42. Mainshaft oil seal

43. Mainshaft bushing

44, shift fork (second and high)

45, Taper pin

46. Shift fork (low and reverse)

47. Shift shaft (second and high)

48. Shift shaft interlock sleeve

49. sShift shaft (low and reverse)

50. Shift rail lock ball

51. Shift rail lock ball spring

52. Shift shaft oil seal

53. Shift lever interlock pin

54. Control lever outer clevis pin

55. Second and high control lever
(outer)

56. Low and reverse control lever
(outer)

N
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SECTION 8
TRANSMISSION

SPECIFICATIONS

GEAR RATIOS
Low 2.605:1
Second 1.630:1
High 1.000:1
Reverse 3.536:1

SNAP RING THICKNESS

Main Drive Gear Bearing .073" and .076"

Main Drive Gear
.087", .090", .093", .096" and .103"
Mainshaft Bearing Rear .073" and .076"
Mainshaft Rear Bearing
.087", .090", .093" and .096"

MARKING LENGTH
||All 1.295"
"B" 1.291"
IlCIl 1.287"
||Dll 1.303"
No Marking 1.299"
LUBRICATION

Transmission - 1-1/2 Pts.
S.A.E. - 90 Summer
S.A.E. - 80 Winter

CONSTRUCTION

The transmission is of the dl-hdica gear type
with synchro-mesh second and high gears.

The rear of the main drive gear is supported by a
ball bearing mounted in the transmission case and the
front end pilotsin abronze bushing. Thefront end of
the main-shaft operates in rollers carried in the main
drive gear and the rear end of the main-shaft is sup-
ported by a bal bearing mounted in the case. Qil
retention is by means of ahydraulic leather oil sedl in

therear bearing retainer.

The main-shaft second speed gear and the
reverse idler gear operate on their shafts through
precision fitted, bronze alloy bushings. The coun-
tershaft gear cluster operates on the stationary
countershaft through needle rollers at each end
held in position by a spacer tube and washers.
Countershaft gear cluster end thrust is taken by a
single stationary, bronze faced thrust washer at
the front and by a rotating bronze washer and a
stationary steel washer at the rear.

Separate shift shafts with integral cams on the
inside and actuating levers on the outside, operate
the low and reverse and second and high gears
through forks and an interlock arrangement com-
mon to both shafts. Separate rubber mounted rods
connect the outer shift shaft leversto theleverson
the transmission control

The transmission is mounted at the front on the
clutch housing with four bolts passing through
lugs on the transmission case from the rear into
the clutch housing. This simplifies transmission
removal and replacement since the clutch hous-
ing and floor cover do not have to be disturbed.

The main drive gear be ar i n g retainer posi-
tions the transmission in amachined locating hole
in the clutch housing.

Breathing or venting is through a small open-
ing in the front of the cover and two holes in the
rear of the gasket, which is held away from the
cover at the center by a depression stamped in the
cover.

REMOVAL

1. Drain trangmission lubricant.

2. Disconnect the universal joint at the rear axle
companion flange, push propeller shaftf or
ward to release bearing cups from seats in
companion flange, then pull propeller shaft
rear-ward to release the sleeve yoke from the
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rear end of transmission and remove complete
propdller shaft. Use tape around bear in g cupsto
retain cupsand rollersin position.

3. Disconnect the low and reverse, and second and
high shift rods at the transmission shift levers.

4. Disconnect speedometer cable at transmission
and remove the speedometer pinion.

5. Remove the two screws attaching the clutch
cross shaft support assembly to the transmis-
sion case and remove the support.

6. Using a universal socket on a 10" extenstion,
remove the two top bolts attaching the trans-
mission to clutch housing and insert two guide
studs (J-2969) to guide transmission during
remova.

7. Lower the transmission and clean the outside
thoroughly before disassembly.

DISASSEMBLY

1. Remove the four cover screws and remove
cover (6) and gasket (7), Figure 2.

2. Remove the four bolts from the mainshaft rear
bearing retainer (41) and remove retainer and
gasket (36).

NOTE: The rear bearing retainer has a
reamed bushing at the rear end of there-
tainer and car e should be used when remov-
ing theretainer.

3. Remove the snap ring (40) at the rear of the
speedometer gear, remove the speedometer
gear (38), key (39) and snap ring (37).

4. Removethe three bolts attaching the main drive
gear bearing retainer and remove retainer (26)
and gasket (32).

5. Using a brass drift and hammer Figure 3, drive
countershaft rearward enough to free the lock
plate in the shaft recess and remove lock plate.

6. A dummy shaft is necessary to replace the
countershaft in the transmission gear cluster to

FIGURE 3

dlow shaft and gear cluster to belowered to bottom of
case for removal of the main drive gear.

The dummy shaft can be made from apiece of 11/16"
diameter cold rolled stedd and cut to exactly 5-7/8" long
and drill a3/16" diameter hole 1" deep in eech end to
provide a means of raising the cluster assembly with
two smal punches.

NOTE: The purpose of the dummy shaft istore-
tain in pogition the needlerollers, spacer and thrust
washer swhen removing and ingtalling the counter -
shaft cluster gear.

7. Place end of dummy shaft againgt front end of
countershaft, and with a soft hammer, drive the
countershaft to the rear out of transmission case.

NOTE: Be sure the dummy shaft remainsin con-
gant contact with the counter shaft during this op-
eration; otherwise, the thrust washers and needle
rollerswill fall out of place.

8. Useasmdl pointed brush and paint afineline across
the synchronizer rings, deeve and second and high
gear to insure reassembly of these parts in their
proper location, Figure 4.

9. Inremoving main drive gear, useabrassdriftagans
t the reer face of the drive gear teeth (not synchronizer
teeth) and carefully drivegear forward out of case.
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idler gear shaft out of rear of transmission case and
removetheidler gear.

FIGURE 4

10. Usethe same brass drift on the pilot end of the
mainshaft and drive mainshaft rearward to
remove mainshaft bearing from rear of case.

11. Use snap ring pliers to remove snap ring.,
from front of mainshaft, Figure 5.

FIGURE 5

12. Hold the synchronizer assembly and the
second and low gears together as a unit
and move mainshaft assembly to the right
of transmission case as far as possible to
disengage the high and intermediate
shifter fork from the synchronizer collar
and the low and reverse fork from the
collar and the low gear. Turn mainshaft
and while holding the gears with-draw the
mainshaft through the gears and out of rear
of case, Figure 6.

13. With along curved brassdrift drivethereverse

FIGURE 6

14. Lift the countershaft gear cluster up and out of case
Be careful dummy shaft does not dide out and spill
theneedlerollers, roller washersand thrust washers.

Notethepostion of thefront and rear thrust wash-
erstoinsureexact replacement.

15.. Using a pin punch drive taper pins securing shift
shafts up and out of case, Figure7.

FIGURE 7

16. Removethe nuts, washersand levers (55) and (56),
Figure 2, from shift shafts (47) and (49) and re-
move shafts from case. The interlock balls (50),
deeve (48), spring (51) and pin (53) may adso be
removed.
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INSPECTION

Thoroughly clean and carefully inspect all
parts for wear, nicks, scores, etc., to determine if
any parts need replacement.

Regardless of appearance, all oil seds and
gaskets should be replaced to prevent the possibil-
ity of il leaks.

To replace the mainshaft rear oil sed (42),
drive old seal from rear flange and install a new
sedl, tapping it into bearing retainer from rear of
retainer using Seal Installer Tool J-1354.

The rear face of the seal projects 1/4" out of
retainer when properly installed.

The shift shaft oil seds (52) are replaced by
driving the old seals out from inside of transmis-
sion case and driving new ones in from outside of
case.

NOTE: When ingtalling new .oil seals, it is
good practice to coat the outside diameter of
the seal and the inside of the housing with
white lead or gasket sealer to prevent oil leaks.
Leather seals must be soaked in engine oil for
24 hoursbefore using.

The mainshaft second speed gear (10) and the
reverseidler gear (22) fitted with bronze bushings
must be replaced with a gear and bushing assem-
bly if excessive wear is noted, since replacement
of bushingsin thefield isimpracticable.

thimble removed, Figure 8 and replacer J-2995-1 Figure
9.

FIGURE9

ASSEMBLY
SHIFT SHAFTS AND INTERLOCK

1. Ingdl the low and reverse shift shaft (49) Figure 2,
in the transmission case. Use care to avoid damage
to the ail sed, dign the neutra detent of the cam
with theinterlock bossopening in transmission case
and ingtall the taper pin (45) through shift shaft and

FIGURE 8

If the main drive gear ball bearing (29) or the
main shaft rear bearing (34) appear rough or show
excessive wear or damage, they should be re-
placed, using remover J1134-H with with thimble

FIGURE 10

NOTE: It is necessary to ingall low and reverse
shift shaft (49) first dueto interference by the boss
of thereverseidler gear shaft.

2. Ingdl interlock deevein case and insert an interlock
ball indeeve. Theningall the deeve spring (51) and




87 TRANSMISSION

pin (53), Figure 10.

3. Install the second and high shift shaft (47) in
case and move shaft toward outside of case as
far as possible. Install the other interlock ball
(50) in the sleeve compressing spring as far as
possible; then dide the shift shaft toward cen-
ter of case aligning neutral detent with inter-
lock ball. Install the taper pin (45) through shift
shaft and case.

4. Install shift shaft levers, short lever (56) (low
and reverse) on rear shaft (49) and long lever
(55) (second and high) on front shaft. Shift
either lever into any gear and with one end of
interlock contacting the shift shaft cam, use a
feeler gauge as shown in Figure 11 and check
the clearance at opposite end of interlock

deeve and cam.

2. Cover thethrust washers (14), (16), and (17) and
ends of gear cluster with viscous grease and place
thrust washersin position. Thef r on t washer (14)
has bronze face to gear and lug to top. Rear washer
(16) (inner) bronze mu st be installed so the two
lugs in center of washer engage cluster gear and
the (outer) steel washer

(17) with the lug to top.

3. With clugter gear assembly complete on the dummy
shaft, carefully lower the assembly into the transmis-
sioncase.

Pogition the assembly with the countershaft holesin
case and gart countershaft through rear of case. Tep
the countershaft forward and keep in constant con-
tact with the dummy shaft to prevent rollers and
washers from becoming did odged.

Drive the countershaft forward just far enough to
enter front end in front of case snce it must be
removed again after checking end play.

4. Insert a feder gauge between the two rear thrugt
washers to check gear cluster end play, which
should be .006" to .016". If clearance is more, the
thrust washers should be replaced, Figure 12.

FIGURE 11

Clearance should be .001 to .007". If not within
these limits, the sleeve must be removed and
replaced with one of proper length. Consult the
"Specifications' page for deeve dimensions.

COUNTERSHAFT GEAR CLUSTER

1. To assemble the countershaft gear cludter, insert the
dummy shaft and needle roller spacer (19) Figure
2, inthe gear clugter (15). Stand assembly on one
end apply viscous grease between shaft and bore
of gear clugter. Insart 20 rollers (20) and place the
second roller washer (18) on top of rallers. Turn
assembly end for end and perform same operation.

FIGURE 12

5. Enter the dummy shaft into front of case and tapping
lightly with asoft hammer, drive the countershaft out
through rear of case, being careful to keep both shafts
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butted together at al times. Then lower the gear
cluster assembly with dummy shaft to bottom
of case.

REVERSE IDLER GEAR

1. Install idler gear (22) Figure 2, in position (long
hub to front), and drive in idler gear shaft (24)
with slot for lock place in position for align-
ment with slot in the countershaf t. Do not seat
shaft tightly since it may be necessary to turn it
when countershaft isinstalled.

Idler gear end play tolerance is.003" to .010".
MAINSHAFT ASSEMBLY

1. Ingtdl the mainshaft bearing on the main- shaft so
that inner race of bearing bottoms againgt end of
spira splines and ingtall the proper thickness span
ring. These snap rings are furnished in five thick-
nesses. See " Specifications’ Page 83.

2. Insart the mainshaft and rear bearing assembly
through rear of transmission case an d indal the
low and reverse diding gear (11) with the shift
collar to rear of case.

3. Ingdl the low and reverse shift fork (46) (offset to
rear) and engage fork in collar of low and reverse

diding gear (112).

4. Ingtal the second speed gear (10) and assemblethe
synchronizer clutch hub, shift plates, shift deeve,
springs and synchronizer rings and ingal the as-
sembly on the maiin shaft with the long hub of the
clutch hub to front of transmission.

NOTE: When ingalling synchronizer springs (2)
the hooked ends of both springs must engage the
same shift plate on opposite sides.

Be sure the paint marks on the synchronizer parts
are properly digned.

5. Ingtdl the mainshaft snap ring, Figure 5, retaining
the gears in position and check end play of the
second gear by inserting a feder gauge between
the rear face of gear and the front ends of the
mainshaft spird splines. End play may befrom

.003" to .016". Excessive end play at this point
can only be corrected by installing new parts.

6. Install the second and high shift fork (44) in
the second and high shift shaft and move
mainshaft assembly to right of case, align shift
fork with clutch sleeve and move mainshaft to
center to engage fork in synchronizer clutch
sleeve.

7. Complete the installation of mainshaft and
bearing assembly b y tapping the rear bearing
outer with a plastic or rawhide hammer until
bearing case snap ring is flush with rear of
transmission case.

MAIN DRIVE GEAR

1. Coat inside of main drive gear pocket with
heavy viscous grease and assembl e the bearing
rollers (12) in position in the gear pocket.

2. Install the mainshaft drive gear and bearing
assembly, tapping outer race of bearing lightly
and evenly with a soft hammer until the snap
ring in the bearing is flush with the front of
case.

CAUTION: When installing the gear, be sure
bearing rollers are not dislodged before
pilot end of mainshaft entersdrive gear.

MAIN DRIVE GEAR BEARING RETAINER

1. Tap the main drive gear bearing face lightly
with a soft hammer to make sure the bearing
snap ring is fully seated on the transmission
case.

2. Install a new bearing retainer gasket and in-
stall the bearing retainer with three cap screws
and tighten evenly.

NOTE: Besure il drain hole in bearing retainer
flangeisaligned with il drain back holein trans-
misson case.
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COUNTERSHAFT

1. To raise the gear cluster and dummy shaft to dign
with the countershaft holes in case, insart two
suitable punches through countershaft hole sinthe
transmission case and engage the 3/16" holes
drilled in ends of dummy shaft. Raise the gear c|
u st er assambly to dignment with the counter-
shaft hole s in the case and while forcing the
countershaft cluster against the case with one pin
punch to maintain alignment remove the other pin
punch and gtart the countershaft through rear of
cae

2. Tap the countershaft forward and hold front end of
dummy shaft to keep congtant contact with the
countershaft at al timesto prevent thrust washers
and needle rollers from dropping from gear clus-
ter. Line up dot in countershaft w ith dot in idler
gear shaft and ingtdl lock plate. Drive both shafts
in case securdly to retain lockplate.

MAINSHAFT REAR BEARING RETAINER

1. Tep the rear face of mainshaft rear bearing (34)
Figure 2, outer raceto be sure bearing snap ring is
sested firmly against transmission case.

2. Ingdl snap ring (37), position woodruff key (39)
and dide the speedometer drive gear (38) onmain-
shaft and ingtall rear snap ring (40).

3. Place rear bearing retainer (with new oil se d
ingtalled) with a new gasket (36) in position on
rear of transmission; ingdl the four attaching
screws and tighten.

4. Ingal the transmission cover, using anew gasket.

NOTE: The two gasket vent holes go to the rear
while the vent hole in cover goes to the front,
ingall the four capscrews, lockwashers and
tighten cover screws.

TRANSMISSION INSTALLATION

1. Ingal the two guide studs ( J2969) in upper bolt
holes of clutch housing to assist in supporting the

transmission during ingtallation.

2. Raise the transmission assembly into position and
enter guide studsin top holes of case flange.

3. Check the podtion of the clutch driving plate and
seethat it is perfectly centralized within the clutch
assembly. Use 1-5442 Aligning Arbor for this oper-
ation.

4. Move the assembly forward and engage mainshaft
splines in clutch plate hub. Be sure the throwout
bearing and collar are properly postioned in the
throwout lever.

5. Ingtdl the clutch cross shaft support assembly to the
bottom of thetransmission case.

6. Ingtdl thetwo lower bolts, attaching transmission to
clutch housing. Then remove the guide studs &t top
and inga| the two upper bolts.

7. Ingtall speedometer drive pinion and connect speed-
ometer drive shaft and cable.

8. Connect the second and high and low and reverse
shift rods to shift shaft levers on transmission and
adjust.

9. Place the universd joint needle roller cupsin pos-
tion on rear axle companion flange , ingtal clamps,
washers and tighten nuts 14-17 ft. dbs,, be sure
bearing cups are properly seated under retaining
lugs of companion flange.

10. Tighten drain plugs, remove filler plug and fill
transmission to bottom of plug opening (1-1/2 dbs)
of SA.E. 80 Winter or SA.E. 90 Summer gear ail.
Replace and tighten filler plug.
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FIGURE 13
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TRANSMISSION CONTROL

(HANDY SHIFT)

CONTROL SHAFT AND LEVERS
REMOVAL

1. Disconnect low and reverse and second and
high shifter rods at the control shaft levers by
removing the cotter pins and flat washers.

2. Remove the control lever fulcrum pin (4),
Figure 13, control lever grommet (3), silencer
(2) and take out control lever (5).

3. Loosen the Allen screw (19) at the control shaft
lower bracket attaching the (Handy Shift) con-
trol shaft to the steering jacket tube and slide
the bracket and levers down on the tube ap-
proximately 2-1/4 inches to clear the control
shaft pilot (1) at the steering jacket tube hous-

ing.

4. Remove the screw (15), lockwasher (16), and
plain washer (17) attaching the control shaft
lever anchor bracket (14) to the control shaft
lower bracket (18).

5. While holding the control shaft (8) remove the
second and high shift lever (13), control shaft
drive pin retainer (11), drive pin (12), low and
reverse shift lever (10), spring washer (9) and
control shaft lever anchor bracket (18) from
lower end of control shaft.

6. Control shaft (8) and fulcrum bracket can now
be removed by pulling the control shaft away
from the jacket tube.

NOTE: Do not lose the pilot compression
spring (6) and flat washer (7) when removing
the control tube assembly.

INSTALLATION

1. Install spring (6) and washer (7) into fulcrum
bracket.

2. In stall fulcrum and shift control shaft over
pilot (1).

3. Install control lever silencer (2), control lever
grommet (3). Insert control lever through
grommet, silencer, fulcrum bracket and in
socket of pivot.

4. Insert lock pin (4) using care not to damage
fulcrum bracket.

5. Place spring washer (9) low and reverse lever
(20) on control shaft.

6. Install drive pin (12) onto control shaft and
retain in position with drive pin retainer (11).

7. Slide anchor bracket (14), second and high
lever (13) and control bracket lower (18). In-
stall washer (17), external tooth lock washer
(16) and hex head bolt (15).

NOTE: Place gear shift lever in each shift posi-
tion. Pin (11) must not bottom in groove of
either lever in any gear shift position. If pi n
bottoms make necessary adjustments at anchor
bracket (14).
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SECTION 9
OVERDRIVE

Overdrive provides adriving retio of engine speed
to rear whed speed that is numericaly lower than
direct drive. In overdrive the engine revolves 30%
dower than in direct gear a the same car speed,
resulting in less wear on engine parts as well as
greater fud and il economy and smoother operation

at high speeds.

SERVICING UNITSREQUIRING
REMOVAL OF OVERDRIVE
HOUSING ONLY

Repairsto the overdrive case, overdrive mainshaft,
mainshaft ring gear, free whedling cam, pinion cage
assembly, sationary gear, shift rail and fork assem-
bly, overdrive manshaft rear bearing, overdrive
mainshaft oil sed, speedometer drive gear, solenoid
pawl and interlock plunger may be performed under-
neeth the car by removing the overdrive housing
without disturbing the transmission. See "Overdrive
Housing Removd". However, if the transmission
mainshaft, overdrive adapter, or transmisson main-
shaft bearing are to bereplaced, it will be necessary to
proceed as outlined under "Transmission and Over-
drive Removd".

OVERDRIVE HOUSING REMOVAL

1. Place car on stand jacks.

2. Remove drain plugs and drain transmisson and
overdrive cases.

3. Disconnect governor switch wireat control switch,
also two wires at solenoid.

4. Remove nuts and washersfrom"U" clamps attach-
ing propeller shaft universal crossto rear axle pin-
ion companion flange.

5. Lower rear end of propeller shaft and pull complete
assembly backward out of transmission.

NOTE: Use masking tapeto hold bearingsto
universal joint.

6. Remove gspeedometer cable and Speedometer
driven gear.

7. Disconnect overdrive control cable at control shaft
lever.

8. Drive out the overdrive control shaft tapered pin,

FIGURE 1

Fgure 1, and pull control shaft out asfar asposs ble
to disengage the operaing cam of the shift shaft
fromthedot in shift rail.

NOTE: Small end of taper pinisdown.

9. Remove the three bolts and lock washers and re-
move the mainshaft rear bearing retainer.

10. Remove the four bolts attaching the overdrive
housing to transmission and overdrive adapter.

11. Remove the overdrive mainshaft rear bearing snap
ring (105) and spacer washers 104, Figure 2.

12. Remove overdrive housing. (Lightly tap the end of
the overdrive mainshaft with a rawhide mallet to
prevent mainshaft from coming off with the over-
drive housing and spilling thefreewhedling rollers.)

NOTE: Removal of the overdrive housing will ex-
pose the governor gear, peedometer gear, over-
drive mainshaft and ring gear free wheding cam,
pinion and cage assembly, shift rail and fork, sta-
tionary gear, stationary gear cover plate and over-
drive mainshaft bearing.

REMOVAL OF PARTS
FROM REAR OF ADAPTER

1. Ingtdl one bolt removed from housing to hold the
adapter plate to the transmission case.
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FIGURE 4

2. Remove the overdrive mainshaft and ring gear
assembly, Figure 4, (Catch therollers asthey drop
out of the free whedling cam roller retainer).

FIGURE 5

3. Removing lock ring (2), Figure 5, will permit the
removal of thering gear (1)

from the overdrive mainshaft (3); the ail collector
ring (4) isspun securely to the mainshaft toforman
oil tight sedl.

4. Remove the retaining clip at the end of the clutch
cam, Figure 6, thiswill allow removal of the cam
and the pinion cage assembly.

FIGURE 7

5. Remove the "U" clip located between the free
wheeling ¢ am and pinion cage and separate these
units, Figure 7.

FIGURE 6

FIGURE 8

6. Remove the sun gear and shift rail assembly, Figure
8.
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FIGURE 9

7, Remove the solenoid attaching screws, turn the
solenoid one-quarter turn clockwise and remove,
Figure9.

FIGURE 10

8. Remove the large snap ring at the adapter plate,
Figure 10.

9. The retainer plate, the sun gear, control plate and
blocker assembly, and the pawl can then be re-
moved, Figure 11.

CLEANING AND INSPECTION
Aseach part isremoved from the assembly, wash

it with clean solvent and wipe dry. Protect parts from
subsequent dirt accumulation.

FIGURE 11

After cleaning give parts visual inspection for
wear or damage. Replace any broken or exces-
sively worn parts.

Roller clutch parts should be carefully in-
spected. If rollers show surface markings of any
kind they should be replaced. If inner surface of
the outer roll shows slight lengthwise indenta-
tions, they are norma and do not impair the
action of the clutch. However, if the 12 flat
surfaces of the cam show such markings, it
should be replaced.

Inspect fit and tension of the balk ring on hub
asfollows:

(a) When pushing one end of balk ring away

from opposite end, ring should slide around

the hub.

(b) Push one end toward the other, the balk

ring should grab and hold to the hub. If the

ring does not hold, it should be replaced.

Test the tension of the cam retaining spring
after the cam assembly has been thoroughly
washed. The springs are designed to twist the
cam in a clockwise direction to hold the rollers
up on the cam.

NOTE: If the spring tension is weak or re-
tarded, the unit will free-wheel at all times.

To check spring tension, hold hub of cam and
turn roller retainer counter-clockwise; suddenly
releasing the retainer should cause the retainer to
spring back quickly. If the action is slow or
retarded, replace springs or complete assembly.




97 OVERDRIVE

BEARINGS

DONOT place bearingswheredirt isliableto mix
with the lubricant in the bearings.

Bearings should be washed in clean gasoline or
kerosene. DO NOT SPIN the bearings and particu-
larly do not spin bearings with an air hose. Spinning
a bearing a high speeds will dmost certainly do
consderable damage. After washing the bearings,
blow them out with clean dry air. Direct the flow of
air into the open face of the bearing while holding the
inner race and dowly rotate the outer race by hand.
DONOT ALLOW theair to spin the bearing.

(@ Insp ect the bearing for cracks and defects.

(b) Lubricate the bearing with clean, new engine

ail, rotating the bearings by hand in order to spread

the lubricant over al surfaces.

Transmission mainshaft bear in g sare built origi-
nally with end play and athough they may fed quite
loose, it does not necessarily indicate that they are
worn and unfit for use.

GEARS

Inspect al gears for damaged teeth. Remove any
and al raised edges from tooth surfaces b y hand
stoning. Pitted and worn gears should be replaced.

CONTROL SHAFT AND SEAL

Recommended clearance between control shaft
and overdrive housing bore is .001" to .003" but
clearance of twicethisamount if not accompanied by
oil leskageispermissible.

If anew control shaft sed is ingtdled make sure
that it does not interfere with rotation of control shaft.

OVERDRIVE MAINSHAFT OIL SEAL

If the sedl ishard, cracked, or glazed, or if signsof
oil leskage are apparent at disassembly, ingtdl anew
sedl.

OVERDRIVE SHIFT RAIL
DISASSEMBLY

1. Compress the lockup rail spring, pressing it awvay
from the "C" washer (83) Figure (2) and remove
the"C" washer.

2. Pull the shift rail shaft out of the shift f ork and
remove the spring and plain washer.

NOTE: The retractor spring should have a free
length of 2-3/4" and 1-21/32" under load of 12 Ibs.
The lockup rail spring has a free length of 1-3/8"
and 15/16" under load of 81bs.

REASSEMBLY OF OVERDRIVE
HOUSING

1. Ingtdl the overdrive mainshaft rear bearing and rear
bearing lock ring.

2. Ingdl anew ail sed in the overdrive rear bearing
retainer usng HydraMatic Rear Bearing Retainer
Oil Sedl Ingtaller J1354.

3. Before ingaling the shift shaft in the overdrive
housing, coat the shift shaft oil sed counterborewith
whitelead and tapinanew oil sedl. Dip the threaded
end of the shift shaft in liquid soap, and using care,
push the shaft through the new sedl, turn the shaft so
that the shifter lug will bein an upright position.

INSTALLATION OF ADAPTER PLATE, SOLE-
NOID PAWL, SUN GEAR CONTROL PLATE
AND BLOCKER, SOLENOID, SUN GEAR
SHIFT RAIL AND FORK

1. Ingdl one of the overdrive housing attach.ing
screws to hold the adapter in position. Ingal the
solenoid pawl, sun gear control plate and blocker
assembly, Figure 11.

2. Ingtdl the adapter lock ring (large), Figure 10.

3. Ingall the solenaid by turning the solenoid counter-
clockwise one quarter turn, Figure 9, and before
ingalling the cap screws pull straight out on sole-
noid. If the solenoid can be pulled out, theball at the
end of the solenoid rod was improperly ingtalled
(not locked in the paml).

4. Ingd| the locking rail spring, "C" washer and plain
washer on the shift rail and fork assembly.

5. Ingal thefork in the sun gear shift collar, and while
holding the shift fork, shift rail and sun gear togeth-
er, dide the sun gear onto the main shaft and the
shifter rod into the hole in the overdrive adapter.

INSTALLATION OF CLUTCH CAM, PINION
CAGE AND OVERDRIVE MAINSHAFT

1. Ingdl the clutch cam and pinion cage, attach the
clutch camto the pinion cage
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assembly with thelarge retaining clip, Figure 12.

FIGURE 12

2. Ingdl the pinion cage and the clutch cam assembly
on the main shaft and secure the assembly in place
with theretaining clip, Figure 13.

them in position. Then, with thelow gear of the

transmission engaged, turnthe cageand rollers

counter-clockwise until theroller sarein their low
positions, and snap a tight fitting rubber band
around them. Ingtall the output shaft and ring gear
on the pinion cage and free wheding clutch cam
and roller unit assembly, turning the shaft to the
left asit assemblesover theclutchrollers Figurel4.

FIGURE 13

NOTE: Replace any "U" dipsthat areworn or
damaged.

3. Ingal the ring gear (1), Figure 5, on the overdrive
mainshaft (3) and lock it in place with the large
snapring (2).

NOTE: To facilitate installation of the main-
shaft (output shaft) on the free wheding cam
rollers, insert thefreewhedingrollersin thecam
roller retainer cage, using heavy greaseto hold

FIGURE 14
OVERDRIVE HOUSING

INSTALLATION

1. Remove bolt holding adapter to transmission case.

2. Ingal overdrive to adapter gasket.

3. Ingtal overdrive case.

4. With the control switch removed, insert along thin
drift through the housing at the control switch open-
ing to line up the retractor pring and the overdrive
shift rall.

5. While caseisbeing instaled, push the control shaft
inward and engage the dot in the shift rail with the
shifter shaft lug. (Lug must be up and outside con-
trol lever down.)

6. Ingtdl the four overdrive housing to transmission
case bolts and tighten al bolts evenly. Tighten dl 4
boltsto 20-30ft. Ibs. torque.

7. Ingtal the control shaft locating pin, large end up.

8. Ingtd| contral switch, governor pinion, and governor
switch.

9. Add lubricant to get proper level in both transmis-
sionand O.D. units.
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TRANSMISSION AND OVERDRIVE
REMOVAL

1. Removedrain plugs and drain lubricant.

2. Removethenuts, washersand clampsfrom therear
axle companion flange and drop the propel ler shaft
and withdraw propeller shaft with deeve yoke
assembly from transmission.

NOTE: Ussarubber band or tapeto hold bearing
cupsand needlerallersin place.

3. Disconnect the low and reverse and the high and
intermediate shift rods at the transmission shifter
levers.

4. Disconnect the speedometer cable at transmisson
and the governor wire at the overdrive control
switch.

5. Disconnect the overdrive control cable from the
overdrive shift shaft lever.

6. Remove the two screws attaching the clutch cross
shaft support assembly to the bottom of the trans-
mission case and remove the support.

7. Remove the governor and governor driven gear
and the speedometer driven gear.

8. Using a universal socket on a 10" extension, re-
move the top balts attaching the transmission case
to clutch housing. Ingtdl two J2969 Guide Studs
to support transmisson when removing the two
lower bolts.

9. Remove the tranamission and overdrive assembly,
using care not to damage the main drive gear
splinesand pilot during remova.

DISASSEMBLY

1. In stall transmission in a bench holding
fixture and if transmission has not been
drained at removal, do so before disassembly.

2. Remove the transmission cover and gasket.

3. Remove the two screws and washers and remove
the overdrive control switch and gasket.

4. Use a pin punch and drive out the overdrive
control shaft tapered pin, Figure 1. Pull the
control shaft outward approximately 3/8" to
disengage the operating

cam of the shift shaft from thedot intherail.

5. Remove three screws and washers and remove the
output shaft rear bearing retainer and gasket.

6. Remove the mainshaft bearing snap ring and spacer.

7. Remove the four bolts, 5/8" socket, attaching the
overdrive housing to the transmission, and over-
drive adapter.

8. Slide the overdrive housing rearward carefully.
Lightly tap the end of the overdrive mainshaft with
a soft hammer to prevent the mainshaft from com-
ing off with the overdrive housing and spilling the
freewhedingrollers.

NOTE: After removing the overdrive housing in-
gall one of the bolts removed from the housing to
hold the adapter platetothetransmission case.

9. Remove the speedometer gear and governor gear
from the output shaft. (Do not lose the Woodruff
Key).

10. Remove the overdrive mainshaft and ring gear
assembly, Figure 4, (Catch the rollers as they drop
out of the freewheeling cam roller retainer.)

11. Removing theretaining clip at the end of the clutch
cam, Figure 6, will dlow remova of the cam and
pinion cage assembly.

12. Remove the "U" dip located between the free
wheding cam and pinion cage and separate these
units. Figure 7.

13. Remove the sun gear and shift rail assembly, Fig-
ure8.

14. Remove the solenoid by turning the solenoid one-
quarter turn clockwise, Figure 9.

15. Remove the large snap ring at the adapter
plate, Figure 10, and remove the retainer plate,
the sun gear, control plate and blocker assem-
bly and solenoid pawl, Figure 11.

NOTE: With a small pointed brush, paint a fine
line acraoss the synchronizer rings, deeve and the
second and high gear sto facilitate proper assembly
of these partsin reassembly, Figure4, Page 85.

16. Remove the one bolt previoudy used to hold the
adapter to the case and using asoft hammer, tap the
front side of the adapter plate to release the adapter
plate from the transmission case and then pull the
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complete main shaft and adapter plate rearward to
release the mainshaft from the math drive gear

pocket bearing.

NOTE: The synchronizer deeve will dide off the
synchronizer hub and the synchronizer shifter
plate may drop into the case.

17. With abrass drift againgt the gear face of them a
indrivegear, drivethe main drive gear and bearing
assembly towards front of transmission case to
alow tilting of the mainshaft and removd of the
synchronizer deeve.

18. Shift the low and reverse shifter fork to the rear
(reverse) position, tilt mainshaft assembly to the
right side of case and remove the low and reverse
shifter fork.

19. Removethemainshaft and adapter asan assembly.

20. Remove the synchronizer deeve and second and
high shifter fork.

21. Using a brass. drift move the countershaft rear-
ward just enough to free up the lock plate in the
shaft groove.

22. Use adummy countershaft 11/16" diameter
5-7/8" long, place end of dummy shaft againgt the
front end of the countershaft and carefully drive
the countershaft rearward out of transmisson case.

CAUTION: Be surethe dummy shaft remainsin
congtant contact with the countershaft during re-
moval operation, otherwise the thrust washers,
needlerollersand spacer will fall out of place.

23. Remove the main drive gear, bearing and snap
ring as an assembly.

—

NOTE: If replacement of the main drive gear bearing
ishecessary, use Puller 3-1134H with thimble removed
asshownin Figure 15.

Ingtal bearing with Driver j-2995-1, Figure 16

el

FIGURE 16

24. With the dummy shaft holding the needle rollers
and thrust washersin position, lift the countershaft
gear cluster up and out of transmission case.

NOTE: Remove the thrust washers from cluster
gear noting position to insur e exact replacement.

25. Usng along brass drift, drive the reverse idler
gear shaft out of rear of transmission case and
removeidler gear.

26. Drive out taper pins (96) Figure 2, securing the
tranamission shift shafts, (small end of taper pinis
down).

27. Remove nuts, washers and levers from shift shafts
and take shafts out of case. When doing this, dso
remove interlock deeve, detent bdls, spring and

pin.
ASSEMBLY

1. Thoroughly clean both the transmission and over-
drive cases.

2. Replace shift shaft oil seals by driving out the old
sedsfrom theinside of thetransmisson caseusing
apin punch. Coat outside of new sedlsand inside
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of housing bores with red or white lead or gasket
sedler and tap new sedlsin place.

3. Ingdl thelow and reverse shift shaft into transmis-

sion case. Do not damage the il sed. Align the
neutral detent of shift shaft cam with interlock
opening in case and indal retainer pin.

. Ingtal the interlock deeve in the case and indtall
one interlock bal, the interlock spring and inter-
lock pin.

5. Enter the second and high shift shaft into the trans-
mission case and ingtdl the other interlock ball in
the interlock deeve and while compressing the
spring, dide the second and high shift shaft toward
the center of the caseinto its correct postion and
ingtd| retaining pin.

. Rotate either shift shaft into any in-gear position
and with one end of theinterlock deeve contacting
on e of the cams on either shift shaft, use afeder
gauge and measure the clearance between the op-
posite end of the interlock deeve and the cam of
the other shift shaft, Figure 17. This clearance
should be from .001" to .007". If the clearanceis
not within these limits remove the shifter shafts
andreplacethed eevewith oneof theproper length.

7. Install the needle roller spacer tube over the
special dummy shaft. Apply viscous grease on
shaft and insert the shaft and tube in the cluster
gear bore.

8. Insert needle rollers in position between inside
of gear and dummy shaft (each end of spacer
tube) and follow with aretaining washer at each
end.

9. Coat countershaft thrust washers and ends of
gear cluster with viscous grease and place
washers into position. Install the front washer
with the bronze side f acing the gear and the lug
on washer pointing up. Install the rear inner
(bronze) washer so that the lugs on the washer
will engage the slotsin the cluster gear and the
outer (steel) thrust washer with the lug pointing

up.

10. Carefully lower the cluster gear assembly into
position in the transmission (lugs on washers
pointing up) and enter front end of the counter-
shaft at rear of transmission case, tapping it
forward while holding the countershaft in con-
stant contact with the dummy shaft to keep the
needle rollers and washers in place.

NOTE: Drive the countershaft forward just far
enough to enter thefront end of countershaf tin
the case as the countershaft must again be re-
moved after checking counter shaft end play.

FIGURE 17

NOTE: Interlock Sleeves are furnished in five

different lengthsasfollows:

Marking On Seeve Length
"A" 1.295"

IIBII 1.291"

"C' 1.287"

IIDII 1.303"

No Mark 1.299"

FIGURE 18
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11. Check countershaft gear end play by inserting a
feder gauge between the rear thrust washers as
shown in Figure 18. End play should range be-
tween .006" and .016".

12. After checking for proper end play, enter the
dummy shaft in front of transmission case and
carefully tap out the countershaf t through rear of
caxe. After the countershaft has been removed,
lower the cluster gear with dummy shaft to bot-
tom of case.

13. Ingtall the reverse idler gear in the case (long hub
of gear toward front of case) and drivethereverse
idler gear shaft in from rear of case.

NOTE: Beforefully ingtalling the shaft, makesure
thedot in shaft isproperly aligned with thedot in
counter shaft so that the lock plate will seat prop-
erly.

14. Checkidler gear endplay; should be.003" t0.010".

15. Ingtdl the second and high shift fork in the second
and high shifter shaft.

16. Ingtall the transmission mainshaft bearing and ail
dinger (liptoinside) on the mainshaft andinthe
overdrive adapter and ingd| the large retaining
snap ring.

NOTE: The se snap rings are furnished in four
thicknesses, sdlect thering of the proper thickness.

17. Ingal the low and reverse diding gear (shifter
collar of gear to rear of transmission).

18. Ingtall the mainshaft second speed gear assembly
on the mainshaft.

19. Assemble the synchronizer clutch hub, shift plate,
shift deeve, springs and synchronizer rings to-
gether as a unit and ingtal the assembly on the
shaft withlong end of the synchronizer clutch hub
to front of transmission.

NOTE: Be sure that marks painted on the syn-
chronizer parts during disassembly are properly
aligned at re-assembly, also that the hooked ends
of the two synchronizer springs engage in the
same shift plate.

20. Install the snap ring on front of mainshaft
and check end play by inserting a feeler
gauge between the rear face of the main-
shaft second speed gear where it butts up
against the mainshaft (at ends of mainshaf t
spiral splines). This end play should be from
.003" to .016". Excessive end play at this
point can only be corrected by installing new
parts.

21. Install new adapter plate to transmission
gasket and install the mainshaft assembly
with the adapter plate; engage the second and
high shifter fork in the shift sleeve, then pull
mainshaft towards side of case sufficiently to
install the low and reverse shifter fork; offset
to rear.

22. Install main drive gear bearing on the main
drive gear using Driver J-2995-1, Figure 16,
an d install the snap ring to retain the bearing
on the main drive gear. Make sure the proper
thickness snap ring is used.

NOTE: The main drive gear snap rings are
furnished in the following thickness: .087",
.090", .093", .096" and .103".

The main drive gear bearing snap rings are
furnished in .073" and .076" thickness.

23. Coat inside of mainshaft drive gear and
mainshaft front rollers with viscous grease
and assemble rollersin position in the gear.

24. In stall the mainshaft drive gear and bearing
assembly into the front bore of transmission,
tapping outer race of bearing with a rawhide
hammer until the snap ring in the outer race
is flush with front of case.

25. While holding pilot end of mainshaft en-
gaged in pocket bearing of the main drive
gear, carefully tip the complete transmission
so that the transmission will rest on the gas-
ket face of the transmission cover opening.
Thiswill allow the countershaft gear to align
with the countershaft holes in the case.
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26. With the counter shaf t gear cluster in position,
swing the overdrive adapter plate to one sde and
enter the countershaft through rear of case, tap-
ping it forward and pushing the dummy shaft out
through front of case.

NOTE: When ingtalling the counter shaft, keep the
dummy shaft and countershaft in contact with
each other and lineup dot in rear end of counter-
shaft for proper installation of lock plate.

27. Pull mainshaft and adapter plate rearward 5/8",
placelock platein correct position engaging dots
a ends of counter shaft and reverse idler gear
shaft. After ingtalling lock plate, tap both shafts
until the lock plateistightly held.

28. Position the adapter plate to the transmission case
making sure pilot end of mainshaft is entered
properly in bearing in main drive gear pocket and
that shifter forks are properly engaged in the
synchronizer shift deeve and low and reverse
diding gear. Enter one attaching screw to retain
adapter in place.

29. Install main drive gear bearing retainer and
retainer gasket making sure that the oil drain
holeinretai ner flangeisaigned with drain
back holein case. Tighten screws securely.

30. Ingdl the transmission cover gasket, cover and
ataching screws.

NOTE: The cover gasket has three vent holes
and must beinstalled with the holesto rear of
transmission. The cover has one vent hole and
isinstalled with the vent hole to front of trans-
mission. See marking on cover .

31. Completebaance of assembly asoutlined under
"Ingtallation of Adapter Plate, Solenoid Pawl, Sun
Gear Control Plate and Blocker, Solenoid. Sun
Gear, Shift Rail and Fork, Clutch Cam, Finion
.Cage and Overdrive Mainshaft", Pages 97 and

98 a0 "Overdrive Housing Ingtallation”

TRANSMISS ON AND OVERDRIVE
INSTALLATION

1 Ingdl two J2969 Guide Studs in clutch housing to
assigt in supporting the overdrive and transmission
a ingallation.

2. Check paosition of clutch driving plate and seethat it
is perfectly centrdized within the clutch assembly.
This can be done by using the 35442 digning arbor
or with a sandard main drive gear if arbor is not
available. If this precaution is not taken, difficulty
will be encountered wheningtalling thetransmission
and thef r ont end of the drive gear shaft and pilot
bearing in the flywhed will be damaged.

3. Bring the overdrive and transmission assembly to
position where the main drive gear (clutch shaft) is
digned with bore of clutch throwout callar, then
carefully push transmisson forward to enter drive
gear bearing retainer through clutch throwout bear-
ing and main drive gear s p lined shaft through
splinesof clutch d riving plate and into pilot bearing
in flywhed.

4, Ingdl two transmission to bell housing attaching
bolts and tighten.

5. Remove the two headless screws or guide studs
1-2969 and ingtall the two remaining bolts. Tighten
to 40-45 ft. pounds torque.

6. Complete remainder of instalation by reversing the
order of remova of the remaining parts. Check
adjustments and ref ill transmission and overdrive.
A totd of 2-1/2 pounds of lubricant is required.
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SECTION 10
PROPELLER SHAFT

FIGURE 1

1. Sleeve yoke - front
2. Dust washer retainer
3. Dust washer

CONSTRUCTION

6. Snap ring

The single propeller shaft is of tubular construc-
tion, fitted with needle roller bearing universa joints
at front and rear end. The front joint carries a splined
deeve yoke which dides on therear end of the trans-
mission main shaft to compensate for rear axle up and
down movement. The needle bearing cups are re-
tained by lock ringsin thefront joint and by lock rings
and "U" boltsin therear joint.

Universd joints are provided with means of |ubri-
caionfor theneedleroller bearingsby greasefittings
and should be lubricated with 140 SA.E. Minera Qil
every 1000 miles.

NOTE: dliding front yoke receives lubrication
from transmission.

PROPELLER SHAFT
REMOVAL

1. Raise car on hoigt or jack stands.

2. Remove nuts, lock plates, "U" bolts from the rear
universd joint at the rear axle companion

4. Bearing assembly
5. Grease fitting

7. Propeller shaft
8. Yoke - rear
9. Rear universal joint

flange (tape needle cups to prevent bearings
from coming apart). Lower rear end of propeller
shaft and pull complete assembly backward out
of transmission. Place assembly on work bench
for servicing.

NOTE: With the propeller shaft removed, in-
spect the rear transmission oil seal and replace
if worn, damaged or shows signs of oil leakage.

DISASSEMBLY

When disassembling the universal joints
inspect for wear, proceed as follows:

1. Compress and remove snap rings holding
bearing cups in place.

2. Use a brass drift and hammer and tap on one
bearing cup carefully to drive out the oppo-
site cup.

3. With abrassdrift, tap on the end of the journal
from which the bearing w a s just removed
and remove the remaining bearing cup and
rollers.
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INSPECTION

After both joints are completely disassembled
clean parts and carefully inspect for damage and
wear. If the journals of the crosses and the needle
bearing cups show signs of wear or brinneling or
if the needlerollers are tightened or undersize the
parts must be replaced. It is aso advisable to
replace the oil seals between the bearing cups and
the joint crosses replace lock rings if they have
lost their tension or are burred or mutilated.
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FIGURE 2

. Companion flange

. Propeller shaft U bolt

. Propeller shaft U bolt nut

. Propeller shaft U bolt lock

. Journal bearing assembly

. Journal

. Journal bearing race snap ring
. Sleeve yoke assembly

coO~NO U WNPE

UNIVERSAL JOINT
ASSEMBLY

1. Use new oil seals on the inner side of the
journals.

2. Apply agenerous quantity of viscous chassis
[ubricant to the journal working surfaces and
to the inside of the needle bearing cups. Place
needle rollers in position against inside of
cups.

3. Hold the yokes and journals so the bearing
cup assemblies can be inserted from the bot-
tom.

4. The rollers will not be dislodged if the bear-
ing cups are installed from the bottom. Press
bearing cups into place with tool J-881-A,
Figure 3.

FIGURE 3
5. Install the journal bearing cup snap rings.

The front and rear universal joint journals
should be installed so the grease fittings are in
alignment to simplify lubrication.

NOTE: The propeller shaft used on both
standard transmission and overdrive trans-
mission modelsis 50-3/8" long from center to
center of universal joints. The shaft used on
cars equipped with Hydra-Matic Drive is
51-3/4" long - center to center.

INSTALLATION

1. Raise propeller shaft and support yoke and
slideinto spline on rear of transmission. The
sleeve yoke is ahead of the front universal
joint; therefore, it can be installed in any
position on the transmission mainshaft
splines.

2. Connect rear universal joint to companion
flange.

NOTE: Journal bearings must be com-
pressed to allow edge of bearing to clear lip
at edge of companion flange, otherwise the
needle bearing cups will not be properly
seated and may come out. Also the propeller
shaft will not be in balance. (Tool J-881-A
will facilitate assembly.)

3. Propeller shaft "U" bolt nuts should be tight-
ened to 20 to 25 pounds torque.

4. Raise car, remove stand jack, if used and
lower car.
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SECTION 11
REAR AXLE

SPECIFICATIONS

Teeth in Gear 331 (3-4/13)
Teeth in Pinion 43
13

Standard Transmission Optional
Overdrive Transmisson ~ —eceeeeeee
Hydra-Matic Transmission Optional
Axle Shaft End Play .001" to .006"
Gear & Pinion Back Lash .002" to .006"
Housing Spread for Service .020" (Max).
Pinion Bearing Pre- Load

Torque 10" - 20" Ibs.
Pinion Front Bearing

Shims. .003", .005", .010", and .030"
Pinion Rear Bearing

Shims .003", .005", and .010"
Differential Bearing

Shims .003", .005", .010", .030"
Wheel Bearing

Shims .003", .005", .010", .030"

Lubrication SAE 90 Hypoid or Multi-Purpose
Gear Lubricant - 2-1/2 Pints

CONSTRUCTION
Therear axleis the semi-floating type.

The axle hasacast malleableiron housing into
which the a x |e shaft tubes are pressed and weld-
ed. An axle housing inspection cover is attached
to the rear of the axle housing by ten cap screws.

The differential side gears ride in the case
bores and the differential pinions rotate on the
pinion shaft, which islocked by a pin through the
case and shaft. Treated steel washers are used to
take thrust of the differential pinions and side
gears.

Thrust of the axle shafts is taken by a spacer
block through which the pinion shaft passes.
Shims between the differential side bearings and
the case control the side mesh of the ring gear and
pinion as well as the pre-load on the differential
side bearings.

4.1 (4-1/10) 427 (4-3/11) 354 (3-7/13)
41 a7 46
10 11 13
Standard Optional ~ -=---mmmm-
Optiona Standard = ==0 -
------------------ Standard

The drive pinion bearing cups, front and rear,
are pressed in the axle housing, and shims be-
hind the rear bearing cup provide proper adjust-
ment for the mesh of the drive pinion with the
drive gear.

Another shim pack placed between the front
bearing cone and shoulder of the pinion controls
adjustment and pre-load of the drive pinion bear-
ings.

Qil forced through passages cast in the hous-
ing by the drive gear lubricates the differential
assembly and drive pinion.

An ail slinger, and leather seal prevents loss
of oil at front of the pinion.

Axle shaft splined ends engage the differen-
tial side gears and the outer ends are tapered to
retain the axle bearings and wheel hubs.

The bearings are tapered roller bearings hav-
ing a tapered cone which seat on the tapered
shaft. The bearing cups are pressed into the axle
housing flange.

Axleshaft end play and wheel bearing adjust-
ment is controlled by shims located between the
axle housing flange and the brake backing plate
on theright side only.

Inner oil seals are pressed into the axle shaft
tubes to prevent axle lubricant from entering the
wheel bearings and the wheel bearing cap leather
lip oil seals prevent leakage of wheel bearing
[ubricant into the brake compartment.
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Figure 1
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Axle shaft nut
Axle shaft washer
Axle shaft key

Wheel bearing adjusting cap oil seal

Wheel bearing oil seal cap
Wheel bearing adjusting shims
Wheel bearing cup
Wheel bearing cone
Wheel bearing inner oil seal
Axle shaft
Carrier and tube assembly
Companion flange
Drive pinion washer
Drive pinion nut
Drive pinion dirt shield
Drive pinion oil sed
Drive pinion oil seal gasket
Drive pinion ail slinger
Drive pinion front bearing cup
Drive pinion front bearing cone
Drive pinion front bearing shims
Drive pinion
Drive pinion rear bearing shims
Drive pinion rear bearing cup
Drive pinion rear bearing cone

27.
28.
29.
30.
31.
32.
33.

35.
36.
37.
38.
39.
40.
41.
42.
43.

46.
47.
48.
50.
51.
52.

Differentia side bearing shim
Differentia side bearing cup
Differentia side bearing cone
Housing cover gasket

Housing cover bolt lockwasher
Housing cover bolt
Differential housing cover
Differentia side bearing cap
Differential bearing cap bolt
Differential gear

Housing cover filler plug
Differential gear thrust washer
Differential case

Differentia pinion

Differentia pinion thrust washer
Axle shaft spacer

Differential pinion shaft

Drive gear

Differentia pinion shaft locating pin

Drive gear bolts

Drive gear bolt lock

Wheel bearing grease hole plug
Wheel bearing adjusting cap bolt
Wheel bearing adjusting cap nut
Brake backing plate
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AXLE REMOVAL

1. Raise car on ahoist or use stand jacks. Remove
drain plug and drain axle lubricant.

2. Remove rear wheel covers and take off rear
whesels.

DIFFERENTIAL ASSEMBLY
AND DRIVE PINION REMOVAL
1. Thoroughly clean outside of axle housing with a
good solvent to preclude the possibility of dirt enter-
ing axle housing.
2. Remove bolts from ingpection cover and remove
cover and gasket.

NOTE: Meta tag under one bolt head denctes axle
ratio and must be replaced when axleis reassembled.

3. Use asolvent to thoroughly clean inside of housing
and al gears and bearings.

FIGURE 3

3. Remove wheel hubs using puller J736A
(Figure 3).

4. Disconnect brake cables at toggle and unhook
the brake cablesfrom the parking brakelevers.

5. Disconnect brake hose at the frame connection
and brake lines at wheel cylinders.

6. Remove the four backing plate bolts (each

side) and remove the backing plates, wheel

bearing oil seal caps and the shims (o nther i

g h t side only). The shims should be tied

together until reinstallation.

Remove axle shafts, using puller J-352B.

P u 11 axle shaft oil seals, using puller J-943.

Disconnect propeller shaft at rear axle com-

panion flange and use masking tape to keep

cups from falling off r o 1 le r bearings.

10. Remove nuts from spring clip "U" bolts and
lower studs of shock absorbers.

11. Use ajack under the axle h o u sing and raise
assembly dlightly.

12. Lower axle assembly to floor and remove
mounting plates, cushions and "U" bolts;
then place axle on bench or axle stand for
further disassembly.

© oo N

> :

FIGURE 4

4. When axleis clean and bef o re further disassembly,
check thed rive gear for run-out. Mount adid indica-
tor as shown, Figure 4, and dowly turn the rear axle
drive pinion. If the drive gear run-out is more than
.003" check for the possihility of agprung case, loose
drive gear to case bolt or nicks and burrs between
drive gear and flange. Remove did indicator.

5. Removethe four bolts and differentia bearing caps

NOTE: Both caps and each sde of housingares
tamped with an identifying number or letter. On
one side the markings will be parallel with each
other; on the opposite side, they will be vertical to
each other, Figure 18.

6. Ingtdl axle Wising spreader 35372 in place on
housing and mount the did indicator as shown Fig-
ure 5. Use an end wrench to turn the hex handle of
the spreader tool until the indicator reads .020"
spread.




PROPELLER SHAFT 110

FIGURE 5

NOTE: Do not spread housing more than .020"
asit may cause housing to take a permanent s,
necessitating replacement of the axlehousing.

It is necessary to spread the housing for remova
or ingdlation of the differential dueto the pre-load of
from .005" to .009" between the differentid sde
bearing cups and housing.

FIGURE 6

7. Remove the differentia assembly by prying up-
ward and outward with two large screwdrivers as
shown Figure 6.

8. Remove bearing cups from side bearing, if the
bearing cups or cones are not

damaged or excessively warn, be sure mating
parts are kept together for proper reassembly.

9. Remove differential bearing cones from case,
using puller J2241-A with 1-2241-10 adapter;
remove shims.

NOTE: Keep shim packs together to be rein-
stalled in same manner .

10. Use a screwdriver and pry up tabs of the drive
gear capscrew lock plates, remove capscrews
and locks and remove drive gear.

-
En 4
1 i

FIGURE 7

11. With a suitable punch drive out lock pin which
secures pinion shaft in differential case Figure
7.

12. Drive the differentia pinion shaft from differ-
ential housing and remove shaft spacer through
one of the differential side gears.

13. Remove the differential pinions and thrust
washers, differential gears and thrust washers.

14. Turn axle housing so the drive pinion compan-
ion flangeisin avertical position.

15. Remove nut from drive pinion using the J-2637
companion flange holding tool, Figure 8.

16. Remove companion flange, using puller J-820,
Figure 9.
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19. Remove pinion rear bearing cup from housing
using remover tool J2644 and handle J-872-5
(Figure 10). Remove shims from behind bear-
ing cup, check thickness of each shim, record
total thickness and tie shims together for rein-
stallation.

FIGURE 8

17. Attach driver J}1373A to threads on pinion
shaft and drive pinion out of front bearing
with a brass hammer and a brass drift. Re-
move the driver from shaft before it contacts
the bearing cone and continue tapping drift
until pinion can be removed, using care to
prevent pinion falling to floor.

—_—

FIGURE 9

18. Remove shim pack from pinion. With a mi-
crometer, check each shim and record total
thickness for reinstallation.

NOTE: If necessary to replace pinion shaft
coneand rollersusing bearing puller J-5365.

FIGURE 10

20. Use a brass drift to drive out the front pinion
bearing cup.

INSPECTION

Thoroughly clean the inside of axle housing.
Do not steam clean.

Carefully inspect each part for wear or other
signs of damage such as nicks, burrs, etc.

Examine al bearings carefully. If cone rollers
or cups are grooved, pitted or worn, they must be
replaced with a new bearing assemblies.

Inspect al differential pinions, gears, thrust
washers and shaft spacer and case. If pinions or
gears appear worn or loose on pinion shaft and in
the case, they should be replaced.

Differential cases in which the thrust surfaces
are scored, pitted or worn must be replaced.

When necessary to replace drive gear or drive
pinion they must both be replaced since they are
available only in matched sets and both the gear
and pinion carry an identifying number.
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Qil and grease seals must be replaced with
new parts.

DIFFERENTIAL AND
DRIVE PINION

ASSEMBLY AND INSTALLATION

1. Install differential gears, and pinions, thrust
washers in case and cover all contact areas
and axle shaft spacer with rear axle lubricant.

2. Install the differential pinion shaft and drive
in the lock pin, peen case metal over top of
pin to lock pin in place.

3. Install drive gear on the differential case and

insert bolts and lock plates. Use a torque FIGURE 12
wrench and tighten bolts to 50-60 Ibs. Bend ) )
over lock plate ears. oneside far as possible. -

4. Install the differential bearing cones on the ~Set dial indicator to zero and shift differen-
differential case hubs without shims using ~ fial asfar as possible to opposite side, note and
driver J-5364, Figure 11. record reading on indicator.

— This reading denotes the shim require-
ments between the differential assembly and the
bearing cones to beinstalled later.

9. Remove the side bearing caps and remove the
differential assembly.

10. Observe the figures etched on the rear end of
the drive pinion. One set of numb e r swill be
found identical on both the drive gear and
pinion, which denotes a matched set. Another
figure will be found on the end of drive
pinion which shows a plus or minus sign,
Figure 13. This indicates the position of the
pinion

FIGURE 11

5. Clean the bearing cups and place on cones. Be
sure cups are not scored, nicked, etc.

6. With axle housing in a vertical position, clean
bearing bores in housing and install the differ-
ential assembly.

7. In stall the bearing caps in their correct posi-
tion. Be sure letters or numbers on cap, Figure
18, are in same position as letter or number on
housing and tighten bolts finger tight.

8. M ountadial indicator with the control button
against back face of the drive gear, Figure 12,
insert two screwdrivers between bearing cup
and housing and force differential assembly to FIGURE 13
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in relation to the center of the axle. If there are
no figures showing a plus or minus sign, it
denotes a zero pinion setting and a zero "0"
will be shown.

11. Install drive pinion rear bearing cone and
rollers using 1-2643 cone replacer, Figure 14.

differential bearing capsin position and tighten
bolts finger tight.

FIGURE 14

12. Install pinion rear bearing cup, using tool
J-2645 and handle J-872-5, placing shims be-
tween cup and housing.

The amount of shims used is determined by
the amount of shims removed at disassembly and
by the plus or minus figure etched on pinion. For
example, if the original pinion was marked +2 and
had a shim pack of .035" behind the rear bearing
cup, and the new pinion to be installed is marked
-1, the shim pack must be increased by .003" to
bring the new pinion to its correct position. The
new shim pack will, therefore, be .038" thick.
Shims for the rear pinion bearing are available in
.003", .005", and .010" thickness.

13. Install the drive pinion front bearing cup,
using replacer J-5367. Insert the drive pin ion
in position and install the front bearing cone
and rollers. Coat bearing with axle lubricant.

14. Make sure the differential bearing bores in
housing are clean. Mount discs of pinion set-
ting gauge J-5223 on gauge arbor and install
gauge in housing bores, Figure 15. Place

FIGURE 15

15. With gauge block held in position against end

of drive pinion by clamp screw, loosen thumb
screw in end of gauge block and move plunger
out of block until head contacts gauge arbor as
shown in Figure 15. Lock plunger by turning
thumb screw, using care not to disturb plunger
position.

. Back off screw in clamp holding gauge block

against pinion, remove gauge block and with a
2 to 3 inch micrometer, measure distance from
end of anvil to top of plunger head as shownin
Figure 16. This measurement represents the
distance from the rear face of the drive pinion
to the center line of the rear axle and should be
2.343" for the 11 tooth, 4.27:1 ratio and 13

.tooth 3.54:1 and 3.31:1 ratio

FIGURE 16
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pinions. For the 10 tooth, 4.1:1 ratio pinion
this measurement should be 2.250". These
measurements apply to correctly adjusted pin-
ions carrying zero "0" markings. With a pin-
ion marked +2 the reading should be .003"
greater.

17. If the micrometer reading shows the pinion
setting isincorrect by more than .002" plus or
minus from the given figures, shims equal to
that difference must either be added to or
removed from the shim pack between the rear
bearing cup and housing.

When changing shim packs, it is advisable to
check each shim separately t 0 avoid unnecessary

removing an dinstalling of pinion and depth gauge.

18. When the correct pinion setting is accom-
plished, install the pinion front bearing shims
on shaft and install the front pinion bearing
cone and rollers.

19. Install companion flange washer and nut, hold-
ing flange with J-2637 holding tool. Tighten
pinion nut to 180-200 ft. |bs.

20. Use a spring scale on the 32637 holding tool
and check torque required to turn pinion. The
turning torque should b e from 10 to 20 inch
pounds. If the reading varies more or less, it
will be necessary t 0 add or remove shims
from the front bearing shim pack. The shims
are availablein .003", .005", .010" and .030".

21. When the proper pre-load is set, remove the
pinion nut, washer and companion flange.

22. Ingtall the oil dlinger, and install a new gasket
in counterbore at front of housing.

Install new oil seal with rear face against
gasket using Qil Seal Installer J-5366.

23. Reinstall companion flange, washer and
nut,torque to 180-200 ft. Ibs.

24. Inspect differential side bearing cones and
cups aswell asbearing boresin housing to be
sure al are free of dirt and grit. Place cups on
cone and rollers and lubricate thoroughly.
Install differential assembly in housing.

25. Replace bearing caps in their proper position
according to markings an d tighten bolts fin-
ger tight.

26. Insert two screwdrivers between bearing cup
and housing on the side opposite the drive gear

and move the differential assembly and drive
gear away from the pinion until the opposite
bearing cup is firmly seated against housing.
Move the screwdrivers to the drive gear side
and force the differential assembly and drive
gear over until drive gear teeth contact the
pinion teeth.

27. From shim requirements shown by indicator
reading (Paragraph 8, page 112 shims between
bearing cups and housing Figure 17, dividing
total amount of shims between sides to elimi-
nate all backlash.

FIGURE 17

28. Remove bearing caps and take out differentia as-
sembly and drive gear, keeping each shim pack
separate. Use bearing puller J2241-A, with J
2241-10 adapter, remove the bearing cones from
differential case and ingtall the shim packs on their
respective hubs. Ingtal an additiona 015" thick-
nessof shimsbehind the differential bearing on the
tooth side of the drive gear to provide the proper
backlash between the gear and pinion and aso
provide the proper bearing pre-load. In stall bear-
ingsusing Installer J-5364. L ubricate thoroughly.

29. Place axle housing spreader J5372 in postion,
mount the dia indicator and spread housing .020"
as shown in Figure 5 to permit indalation of the
differential assembly.
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30. Ingtall differential and bearings in housing to
insure proper seating in bearings, tap drive
gear lightly with a rawhide hammer.

31. Install the bearing caps and use sealing com-
pound on the bolt threads. Be sure identifying
marks on caps and housing are aligned, Figure
18

FIGURE 18

32. Remove housing spreader tool and torque bearing
cap boltsto 70-90 ft. Ibs.

33. Ingdl the dia indicator on housing with contact
button resting against edge of gear tooth and
check the backl ash between drive gear and pinion.
Backlash is .002" -.006" and should not vary
morethan .002" between positions checked.

34. Ingal the inspection cover, using a new gasket
and replacing the ratio tag under one of the cap-
crews.

AXLE SHAFT
INSTALLATION

NOTE: If axle shaft bearing reguiresreplacement
use J-5368 Remover and J-5369 Ingaller.

1. Ingtal axleshaftinner oil sedl usingingtaler J5370.

2. In gdl the axle shafts. Use care when inserting
axles in housing not to damage t he new inner ol
sedls. Lubricate the wheel bearings and start outer

outer cups into housing by tapping with a raw-
hide hammer. Use flange bolts and brake back-
ing platesto draw cupsinto place.

Insert the four attaching bolts and install shim
pack (right side only) between the brake backing
plate and flanges.

Install wheel bearing oil seal caps, bolts, lock-
washers and nuts. Install new oil seals in caps
and tighten bolt nuts to 12-17 ft. |bs. torque.

5. C heck the axle shaft end-play, which should be

.001"-.004". If necessary to adjust end-play,
change shimson right side as necessary to obtain
correct endplay . Axle adjusting shims are avail-
ablein .003", .005", .010" and .030".

AXLE ASSEMBLY

INSTALLATION

1

5.

Place axle assembly in position on rear springs
and insert retainers and rubber cushions under
spring seats. If the rubber cushions are deterio-
rated, install new ones. Be sure heads of spring
center bolts engage holes in spring seats.

. In stall rear axle "U" bolts and lower spring

plates, nuts and lock nuts. Torque nuts to 70-30
ft. Ibs.

. Place a roller jack under the axle housing and

raise housing sufficiently to connect both shock
absorbers.

. Remove masking tape from universal joint nee-

dle bearing cups and install "U" bolts, washers
and nuts. Tighten nuts to 14-17 ft. Ibs torque.
Connect brake lines at whed cylinders, hose at
frame connections and bleed the brakes.

6. Connect the parking brake cablesto levers.

7.

8.

Install brake drum and hub assemblies on ax| e
shafts. Install washers and axle shaft nuts, tight-
ening to 125-175 ft. Ibs. torque. Install cotter
pins.

Install wheels and tighten hub bolts to 6065 ft.
Ibs. torque. Install hub caps.

9. Remove axle housing inspection cover filler plug

and fill housing to level of plug opening (2-1/2
Ibs) of S.A.E. hypoid or multi-purpose gear lu-
bricant. Replace plug and tighten both filler plug
and drain plug.

10. Install rear wheel covers and lower car to floor.




FRONT SUSPENSON 116

SECTION 12
FRONT SUSPENSION

SPECIFICATIONS

Curb height (Front) 4-5/32"
(Rear) 6-1/16"
Cader 0° + 1/2°
Camber 1/4° to 1-1/4° Positive
Maximum variaion between right and
left whed caster or  camber 1/2°
Toe-lnmessured & whed rim 0"-1/16"
Pivot Pin Inclination 3° 28

Whed Bearing Type  Adjustable Roller Bearing
CONSTRUCTION

Front suspension is the individual front wheel
type with independent support arms and coil
springs. This type of front wheel suspension per-
mits either wheel to absorb road irregularities
without effecting the other wheel.

Steering is from a center point which permits
smooth operation of the steering mechanism.

UPPER SUPPORT ARM

The upper support arm bushings (9) Figure 1,
fit into the upper support arm bores and are
threaded on to the ends of the pivot.

The assembly is attached to the frame siderails
at the No. 2 crossmember by two bolts (7). Shims
(10) between the upper support arm pivot and
frame member provide caster and camber adjust-
ments. At the outer end of the upper aam a
threaded pivot bolt (16) holdst h e spindle pivot
upper support (17) to the arm.

STEERING SPINDLE PIVOT PIN

The steering spindle pivot pin (46) i sthreaded
into the upper support pivot. The outer steering
arm (53) is keyed to the steering spindle and the
pivot pin. Below the steeringarm atrunnionis
mounted on the pivot pin. Steel threaded bushings
(19) fit into boresin the outer end of the lower arm
and onto the threaded portions of the lower sup-
port arm trunnion.

Whed Bearing End Play .001" to .003"
TieRod End Type Pain Bearing
Tie Rod Adjustment Threaded

(To increase - Turn counter clockwise)
(To decrease - Turn clockwise)
Steering Center Arm

Pivot Nut Torque 45-50 Ft. Lbs.
Outer Steering Arm
Nut Torque 110to 120 Ft. Lbs

LOWER SUPPORT ARM

Steel bushings (5) are inserted through boresin
the lower support arm at the inner e n d and onto
the threaded ends of theinner (23) pivot. Two bolts
(47) attach the pivot to the No. 2 crossmember.

The spring seat is riveted and welded to the
lower support arm. At the lower end the coil spring
(43) fits on the spring seat and the upper end into a
recess in the frame at the No. 2 crossmember.

Two rubber bumpers are used on the front
suspension, one on the upper arm (44) cushions and
restricts downward movement of the upper support
arm. The other on the lower support arm (51)
restricts upward movement of the assembly.

FRONT SUSPENSION
REMOVAL (RIGHT OR LEFT)

1. Raise car and place jack stands under inner ends
of the lower support arms.

2. Remove wheel and tire assembly and on left side
remove fender side shield and battery.

3. Remove shock absorber anchor plate bolts, nuts
and washers (56). Turn anchor plate 1/4 turn and
push upward to clear spring seat.

4. Disconnect stabilizer connector link from lower
spring seat.
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1. | Center steeringarm
2. | Tierod end
3. | Tierod clamp
4, | Tierod
5. | Bushing lower support arm inner
6. | Lower support arm
7. | Upper support pivot bolt
8. | Upper support arm bushing sed
9. | Upper support arm bushing rear
10. Upper support arm shim
11. Shock absorber retainer
12. Shock absorber palnut
13. Upper support arm assembly
14. Steering spindle stop
15. Upper support arm pivot bolt nut
16. Upper support arm pivot bolt
17. Upper support arm steering spindlepivot
18. Grease fitting
19. Bushing-lower support arm outer
20. Steering spindle lower sedl
21. Steering spindle
22. L ower support arm bushing-inner
23. Lower support arm pivot
24, Upper support arm pivot at frame
25, Pivot pin grease lower seal
26. Center steering arm pivot
27. Center steering arm kick nut
28. Center steering arm spacer lower

29. Center steering arm seal

30. Needle bearing

31 Center steering arm bracket

32. Center steering arm to frame nut

33. Shock absorber cup washer

34. Shock absorber cushion

35. Shock absorber retainer

36. Dust cover sed

37. Pivot pin dust cover seal retainer washer
38. Pivot pin lower thrust bearing

39. Center steering arm taper pin

40. Center steering upper spacer

41. Silencer

42. Front shock absorber

43. Coail spring

44, Bumper upper support arm

45, Steering spindle upper pivot seal retainer
46. Steering spindle pivot pin

47. Lower arm pivot to frame bolt

48. Lower arm pivot to frame lock washer
49, Lower arm pivot to frame nut

50. Shock absorber anchor plate

51. Bumper lower support arm

52. Lower support arm trunnion bushing
53. Outer steering arm

54, Steering spindle pivot pin grease seal upper
55. Dust cover seal

56. Anchor plate bolt

5. Removelower support arm pivot to frame bolts
(47) nuts and lockwashers.

6. Raise car allowing coil springs to expand and
remove the spring.

NOTE: Caoail springs are under extreme tenson.
Use care while removing coil springs to avoid
damageor injury.

7. Disconnect outer tie rod end from outer steer-
ing arm using tool J-2781.

8. Remove four bolts from the brake backing
plate and attach the backing plate under the
fender with no strain on flexible brake hose.

9. Remove upper support arm pivot to frame
bolts, nuts and lockwashers, (7).

10. Remove front suspension assembly. Wire
shim packs (10) together and replace exactly as
removed.

INSTALLATION

Installation is accomplished by reversing the
preceding operations. Check caster, camber and
toe-in.

LOWER SUPPORT ARM PIVOT
AND BUSHING INNER

REMOVAL

1. Jack up front end of car until wheels are clear of
floor.

2. Place jack stand under inner side of lower sup-
port arm.

3. Removefront and rear bushings (5) of the lower
pivot (23).

4. Remove the two bolts (47) from the lower
support arm (6).

5. Remove pivot (23) from the lower support arm.

INSTALLATION
1. Install the lower support arm pivot.

NOTE: Lower support arms are interchange-
ablefor left or right side.

2. Install lower support arm pivot to frame bolts.

NOTE: Maintain the exact distance of 9-1/2"
between the inner faces of the support arm
whileinstalling bushings. The arm must also be
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be centered on the crossmember. Theexact dis
tance between theinner face of the support arm
and the center line of thebolts holding the pivot
to the crossmember should be 1-1/2". These
disances must be maintained.
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FIGURE 2

3. Lower car to the floor and adjust camber, caster
and toe-in.

UPPER SUPPORT ARM PIVOT
AND BUSHING INNER

REMOVAL

1. Place jack under lower support arm near wheel
and jack up front of car until front wheel isclear
of the floor.

2. Remove front fender shield.

3. Remove whedl and tire assembly.

4. Remove bolts (7) from the upper support arm
pivot (24) to frame.

NOTE: The battery and battery carrier and
fender side shield should be removed to
make the left upper support arm pivot and
bushing assembly accessible for removal.

4. Remove the nut (15) and pivot pin upper sup-
port bolt (16) from the spindle pivot (17).

5. Remove upper support arm (13) and pivot (24)
assembly.

6. Remove pivot bushings (9) and pivot (24) from
support arm.

INSTALLATION

NOTE: The upper support arm pivot bushing
(9) is sdf threading in the support arm. In
assembling of t he upper support arm pivot

and bushing it is necessary to maintain a
proper spread of the pressed steel support
arm to insure correct tension on the threads
of the pivot after the bushings have been
installed.

FIGURE 3

1. Install spreader tool (J-3957) Figure 3, with the
slotted ends fitting against the inner face of the
upper support arm. Turn the hex portion of the
spreader tool until the outer surfaces of the
support measure 7-1/4" apart. Install the pivot
soitiscentralized in the support arm.

2. Start the bushings on both ends of the pivot.

L ubricate them with atapping comp o und such
aslard oil which will permit the bushings to cut
their own threads in the support arm without
scoring. Thread the bushings into the support
arm and tighten to 110 foot pounds torque.

Tatm b

|-
s

FIGURE 4
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NOTE: The distance between the inner faces of
the upper support arm is 6-3/16" as shown in
Figure 4. The upper support arm assembly must
be free to move from a horizontal postion by its
own weight plus a pressure no greater than 5
pounds applied to the arm. The pivot must not be
rotated as this will throw the support arm off
center with the pivot.

3. Assemble the upper support arm and pivot to
the frame and tighten attaching boltsto 60 to 70
foot pounds torque.

NOTE: Be certain that shim packs are ingalled
exactly as removed. Omission or transposition of
shimswill alter camber and caster setting.

4 Install spindle pivot upper support bolts (16) and
tighten nut to 80 to 90 foot pounds torque.

5. Mount tire and wheel assembly, battery and
fender side shield if removed and lower car to
the floor; check camber, caster and toe-in.

SPINDLE PIVOT PIN
REMOVAL

1. Raise front wheels of car and place jack stands
under the frame side rails behind the tie rod
assemblies.

. Remove the wheel and hub and drum assembly.

. Remove the four bolts attaching the brake backing
plateassembly to the steering spindle. Attach brake
assembly to fender being careful t o protect brake
flexible hose.

4. Remove the shock absorber anchor plate bolts
(56), Figure 1. Turn the anchor plate 1/4 turn
and push upward to clear the lower support arm
spring seat.

5. Remove lower stabilizer link nut from support
arm.

6. Place jack under the outer end of the lower
support arm and relieve jack stand of greater
portion of the car weight.

7. Remove the nut (15) and pivot pin upper support
bolt (16) from the spindle upper support, (17),
Figure 1. Pull spindle assembly outward dightly.

8. Carefully lower jack until coil spring tensionis
relieved and remove spring.

9. Back out spindle upper support (17) from
threaded upper end of pivot pin (46).

w N

10. Remove cotter pin and nut from outer steering arm
(53) and remove outer steering arm and key.

11. Support the lower arm (6), and trunnion (18)
assembly, tep the pivot pin (46) downward and
remove.

NOTE: If the pivot pin sticks in the steering
spindlebore, install the 3/4" - 11 support bolt
nut on the pivot pin upper end. The pin can
then be driven out of the steering spindle
without damaging the pivot pin threads.

12. Remove the pivot pin upper grease sea (54),
retainer (45), lower grease seal (25), thrust ball
bearing (38), dust cover (36), dust cover seal
(55), and seal retainer washer (37).

INSTALLATION

1. Install the lower grease sea retainer washer,
grease seal and bearing, pivot pin grease sedl
and retainer.

NOTE: Thethrust ball bearing should bea dip fit,
having .005" t0.015" pinto bearing clearance

2. Insert the pivot pin through the lower trunnion
support and install the steering spindle on the
pin.

NOTE: Align the machined groove in the pivot

pin with the groovein the steering spindle outer

steering arm bore.

3. Install the Woodruff key in the outer steering
arm inserting steering arm in spindle and install
steering arm nut and cotter pin, tightening nut to
110-120 ft. Ibs.

4. Slip the upper pivot pin grease sed retainer and
grease seal over the upper end of the pivot pin.

5. Thread the upper pivot support onto the upper
end of the pivot pin.

NOTE: The distance between the upper sup-
port upper edge and the top of the steering
spindle assembly should be 6-5/8", Figure 1.

6. Install the coil spring in the upper spring recess
and with a floor jack raise the lower support
arm compressing the coil spring.

NOTE: Besuresilencer isin position.

7. Rotate the pivot pin and steering spindle assem-
bly inward at the top and guide the upper pivot
into position at the outer end
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of the upper support arm. Thread the upper
pivot support bolt through one side of the
upper support arm and install the dust seal
over the pivot support bolt. Thread the sup-
port bolt through the upper support pivot,
through the other dust seal and through the
opposite side of the arm. Install the support
bolt nut and tighten to 80-to 90 foot pounds
torque.

NOTE: The upper support pivot must be cen-
tered on the support balt at the outer end of the
upper support arm. There should be 3/16" bet w
een theinner face of the upper support arm and
theend of the upper support pivot.

8. Install thetie rod to the outer steering arm and
tighten the tie rod end nut to 60 to 70 foot
pounds torque.

9. Mount the brake backing plate on the steering
spindle and tighten the four attaching bolt nuts
to 30-35 foot pounds torque.

10. Install wheel hub and drum and wheel and tire

assembly.

11. Lower the car to the floor and check caster,

camber and toe-in.

CENTER STEERING ARM
REMOVAL

1. Remove drag-link at the front b y backing off
the adjusting plug and ball seat.

2. Remove tie rod ends from the steering center
arm using tool J-2781.

3. Remove the three bolts attaching the center
steering arm bracket (32) to the No. 2 cross-
member.

4. Remove the center pivot nut (27) and remove
the center steering arm and pivot asan assembly.

INSTALLATION

1. When installing new bearings in the center
steering arm bracket space the bearings as
shown in Figure 5. Apply pressure on the outer
race on the end carrying the part number and
manufacturers name.

2. If' necessary to replace the steering arm pivot
shaft, the new shaft should be pressed in place
maintaining the 2.053" to 2.055" dimension as
shown before drilling the hole for the No. 5

taper pin (A).

3. The steering arm seal consists of a steel washer
to which synthetic rubber i sbonded. A separate
retainer is therefore not required.

FIGURE 5

4. When installing the seals the rubber lips fit the
casting grooves as shown in cross section ,
Figure 5, and the spacers (C) and (G) are in-
stalled as shown.

5. The center steering arm pivot bolt nut (H) should
be tightened to 50 to 60 foot pounds torque.

TIE ROD ENDS

Tie rod ends are the self adjusting type. The
ground steel bearings (45), Figure 6 is located
between the stud (46) (which is prevented from
loosening or rattling by the tension spring) and the
tierod end forging. A curved stedl dust cover (48)
makes atight metal seal, but to insure this being as
nearly dust proof as possible, a rubber seal (47)
also seals the unit.

FIGURE 6
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TIE RODS

REMOVAL

1. Remove the cotter pins and nuts from both ends
of thetie rod.

2. Using tool J-2781, Figure 7, remove thetierod
ends.

FIGURE 7
3. Using tool J-2781 remove the inner end.
INSTALLATION

New tie rod end installation and reassembly is
accomplished by reversing procedure of removal
and disassembly.

NOTE: When ingalling n ew tierod endsthread
the ends into the tie rod equally. Do not tighten
clamps too tightly as the resulting distortion will
destroy the clamping affect. Correct t or q u e
should be (20 to 30) foot pounds . Final toe-in
adjustment must be checked with steering gear on
high point, whiletierod adjustment isbeingmade.

TURNING PULL

The amount of steering pull on the front wheels
required to turn the wheels is measured in the
following manner:

1. Disconnect the drag link and place roller plates
under the front wheels.

2. Hook spring scale J-544-A over thetiretread in
ahorizontal plane with the wheel spindle center
line.

NOTE: A pull no greater than 25 pounds should
berequired to turn the whedson theraller plates.
Greater pull required indicates binding of pivot
pins, tierod endsor alack of proper lubrication.

FRONT WHEEL ALIGNMENT
GENERAL INSPECTION

Before checking the alignment of the front
wheels, the following operations should be per-
formed in the order listed. A successful alignment
job cannot be accomplished unless these inspection
operations are performed.

Inflate all tires to recommended pressures.

Check condition of tires (blowout patches thin
treads, vulcanizing, etc).

Wheel and tire run-out, wobble o r eccentricity.
Brakes for dragging condition.

Wheel balance.

Front wheel bearing adjustment.

Front and rear riding heights.

Pivot pin and bushing clearance.

Upper and lower support arm bushings.

10 Steering gear adjusting points.

11. Shock absorber control.

12. Rear springsand "U" bolts.

13. Location of steering "high point”.

14. Divide total toe-in equally between the front

whesels.

NP

COoNO UMW

When checking front wheel alignment, the car
must be level. It should be empty with no luggage
or load in the trunk.

NOTE: Rock the car back and forth several
timesand allow it to settle.

RIDING HEIGHT - FRONT

Measure the distance from top of the lower
support arm, the lower edge of the upper rebound
bracket. This measurement should be 4-5/32" on
each side (B), Figure 1. (Curb load - less passen-
gers). If the two measurements vary more than
1/2", replace one or both of the coil springs as
required
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There are two types of coil spring available for
service, low rate and high rate. The springs can be
identified by the part number stamped on the top
of the coil spring.

RIDING HEIGHT - REAR

Front wheel alignment is affected by weak rear
springs or shock absorbers. To determine the rid-
ing height measure the distance vertically from
the top of the rear axle housing tube to the upper
edge of the rear axle rubber bumper, Figure 8. The
distance should be 6-1/16" (Curb load - less pas-
sengers).

FIGURE 8
WHEEL BEARING ADJUSTMENT

1. Tack up the car until the front wheels are clear
of the floor.

2. Remove the outer and inner wheel hub caps.

3. Remove the cotter pin and tighten the nut until
all bearing parts are in contact and a dlight bind
is felt when the wheel is rotated by hand.

4. Back nut off one or two serrations until the
wheel revolvesfreely.

5. Install and clinch the cotter pin.

6. Replace the inner and outer hub caps and lower
the car to the floor.

Before proceeding to make a check of front
wheel aignment the steering gear must be on the
"high point* and the toe-in must be divided
equally between the front wheels.

STEERING HIGH POINT

Steering "high point” is the position of the
steering worm and sector at their point of mini-
mum clearance when the wheels are in a straight
ahead position. The high point can be determined
as follows:

1. With the drag link disconnected from the pitman
arm, grasp the pitman arm with the hand and
move it forward and backward for a short dis-
tance along the cent er of the arc of travel of the
arm; no movement should be felt.

2. With the worm and sector on the high point , the
steering wheel spokes should be in a horizontal
position. If the spokes are not in this position,
remove the horn button and check to seethat the
notch on the upper end of the worm shaft is
straight down toward the floor.

FRONT WHEEL ALIGNMENT

Front wheel alignment is the correct adjust-
ment of five inter-related factors to provide easy
steering and control of the car. Thefive factors are
camber, caster, king pin inclination and toe-in and
toe-out on curves.

CAMBER

Camber isthe amount of degrees that the front
wheels incline away from a vertical place. With
positive camber, the front wheels are farther apart
at the top and closer together at the bottom. Nega-
tive camber is the reverse of the above, with the
wheels closer together at the top and farther apart
at the bottom. Camber is necessary to compensate
for front spring deflection under load and road
crown. Camber specificationsis from 1/4° - 1-1/4°
Positive with not more than 1/2° variation between
wheels ; above values with the equivalent of a 5
passenger load.

NOTE: Adjustment of the camber angle should
not be attempted until caster and king pi n
inclination have been checked. A changein the
camber adjustment will also change the pivot
pininclination.

ADJUSTMENT

Camber adjustment is provided by shims
placed between the upper control arm inner pivot
and the No. 2 crossmember, Figure 9. Three thick-
ness of shims are provided (1/32", 1/16" and 1/8").
When the caster has been determined to be within
specified tolerances the same thickness of shims
must be used at each pivot bolt. Adding shims will
decrease positive camber setting and subtracting
from the shim pack will increase positive camber.
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FIGURE 9

CASTER

Cadter isthe amount in degreesthat the pivot pinis
inclined away from avertica plane, ether toward the
front or rear of the car. Pogtive cagter is the inclina
tion of the top of the pin toward the rear of the car,
while negative caster isthetilting of thetop of the pin
toward thefront of the car.

Cagter assigts in keeping the whedls in a straight
ahead position. When turning a curve, the caster lever
action helps return the wheds to a sraight ahead
position. The caster setting helps provide ease of
steering and vehicle control. Caster specifications is
0° plus or minus 1/2° above vaues with the equiva
lent of a5 passenger load. If car isempty, caster angle
should be minus 1/2°.

ADJUSTMENT

The shim packs between the upper pivot and
the No. 2 crossmember provides caster adjust-
ment also. Altering the shim, thickness at either
the forward or rear attaching bolt of the pivot
changes the caster setting. By adding shims at the
forward pivot bolt and removing shims at the rear
pivot bolt, positive caster is decreased. Subtract-
ing from the forward shim pack and adding to t he
rear shim pack moves the pivot pin toward the
rear increasing positive caster.

PIVOT PIN INCLINATION

Pivot Pin inclination is the outward tilt of the
pin at the bottom. Its purposeisto reduce the need
for excessive camber to put the center of the tire

in contact with the road. Correct pivot pin inclina
tionis 3° 28.

Camber is closely allied with pivot pin inclina-
tion and a change in camber setting also effects the
pivot pin setting. An incorrect p iv ot pin angle
indicates a bent pivot pin, frame, steering spindle
or support arm. To correct thiscondition, the frame
must be straightened or the damaged partsreplaced.

TOE-IN

Toe-in is the setting of the front wheels closer
together at the front than at the rear, measured at
the whee!l rim. When the car isin forward motion,
the front wheels assume parallel positions that
minimize lateral tire scuffing.

ADJUSTMENT

Adjustable tie rods provide the means of obtaining
correct toe-in setting. Adjustment should be made
with the front wheels in a straight ahead position
and the steering gear center on the high point.

STEERING GEOMETRY

Steering geometry or toe-out on curves is the me-
chanics of relative toe-out when the wheels are
turned to the right or left. Toe-out is controlled by
the movement of the tie rods and the angularity of
the outer steering arms.

When caster, camber, pivot pin inclination and
toe-in are found within specifications, and toe-out
on curves can be assumed to be correct. If there are
indications of incorrect toe-out on curves, check for
bent outer steering arms.

To check toe-out, place wheels on turn plates.
The turning angles should be as follows:

Left Turn

Left Wheel 30° Right Wheel 25°

Right Turn

Left Wheel 30° Right Wheel 25°

The variation between the right and left wheel
angle should be no more than 30 minutes plus or
minus.
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LEGEND

Gear shaft nut

Gear shaft

Gear shaft cover

Adjusting screw thrust plate
Adjusting screw

Oil seal

Bushings

Adjusting screw lock plate
Adjusting screw lock nut

10.  Worm cover shims

11. Qi filler plug

12.  Housing

13.  Worm shaft cover

14.  Greaseretainer tube

15. Worm shaft lower bearing

16.  Worm shaft lower bearing cup
17.  Worm shaft upper bearing cup
18.  Worm shaft upper bearing

©CoNo O~ WNE

19.  Steering jacket tube assembly

20.  Index plate spring

21.  Index plate shock pad

22.  Index plate

23.  Steering wheel assembly

24.  Horn button contact cup

25.  Steering wheel nut

26.  Horn wire assembly

27.  Pressure contact pad

28.  Horn button and horn ring

29.  Jacket tube bearing retaining spring
30.  Jacket tube bearing assembly

31.  Jacket tube bearing spacer

32.  Jacket tube bearing spring

33.  Hornring blowing cam

34.  Hornring screw

35. Insulator step washer

36.  Steering whedl horn button spacer

SECTION 13
STEERING GEAR

SPECIFICATIONS

Type Worm and 2 Tooth Roller
Ratio 182to01
Gear Shaft Bearings Bronze Bushings

Worm Shaft Bearings Tapered Roller
High Point Notch on Steering Column
Straight Down

Turning Radius Right 16' 8-1/2"
Left 16' 8-1/2"

Lubrication SA.E. 90 E. P. Gear Oil
Whesel Nut Torque 20 to 30 foot pounds
Shaft Nut Torque. 125 to 140 ft. pounds
to Frame Bolts 50 to 60 foot pounds

CONSTRUCTION

The steering gear employs a worm gear and
two tooth roller gear shaft.

The worm is pressed on the lower end of the
steering column tube and operates on two adjustable
tapered roller bearings. The two tooth roller operates
on needle bearings. The gear shaft operatesin bronze
bushingsin pressed into the housing.

A leather seal at the end of the gear shaft pro-
tects the unit against loss of [ubricant. A grease
retainer tube is pressed into the worm cover to
provide a passage for the horn wire and seal the
[ubricant in the housing.

A thrust plate is assembled on the end of the
gear shaft adjustment screw and fitsinto aslot in
the end of the gear shaft. The adjustment screw is
held in place by alock plate and lock nut. Adjust-
ment of the roller shaft for proper mesh with the
worm gear is accomplished b y turning the adjust-
ment screw in the gear shaft cover.

Adjustment of the worm gear for end play i s
accomplished b y removing or inserting shims
between the worm cover and housing.

LUBRICATION

The steering gear isfilled at the factory with
S.A.E. 90 E.P. lubricant, which is satisfactory for
all seasons. The steering gear f ill e r plug should
be removed and lubricant checked at each 1,000
miles lubrication period.
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STEERING WHEEL
REMOVAL

1. Disconnect horn wire at horn relay.

2. Push down on horn button (28) Figure 1, rotate
to release, and remove button.

3. Remove horn wire assembly.

4. Remove steering wheel nut and pull off steer-
ing wheel using puller J-3044.

INSTALLATION

1. With notch in main column tube straight down,
place steering wheel in position on tube with
spokes straight across.

2. Install steering wheel nut and tighten to 20
to 30 foot pounds.

3. Insert horn wireinto steering column tube and
apply alittle grease on head of terminal.

4. Install horn button and rotate to lock in place.

JACKET TUBE BEARING
REMOVAL

1. Remove steering wheel.

2. Remove jacket bearing spring and spacer. 3.
Engage fingers of bearing puller J-2792 below
the bearing and place locating pinsin slots in
head of puller, Figure 2.

4. Turn the center screw of puller against steering
column tube and remove bearing.

INSTALLATION

1. Start bearing into jacket tube by hand.

2. Using replacer tool J2952, Figure 3, drive
bearing to a depth of 7/32" from top of tube,
with or without directional indicator.

3. Replace jacket bearing spacer and spring.

4. Replace steering wheel

FIGURE 2

FIGURE 3
STEERING GEAR JACKET TUBE
REMOVAL
1. Remove steering whedl.
2. Remove bearing spring and spacer.

3. On car equipped with directiona indicator,
remove switch assembly.

4. Remove steering column bracket cap at instru-
ment panel.
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5. Loosen remote control tube bracket (lower) and
jacket tube clamp at steering gear, and remove
jacket tube.

INSTALLATION

Reverse procedure of removal.

STEERING GEAR
(Chuck Assembly)

REMOVAL
1. Remove battery.
2. Remove steering wheel and horn wire.

3. Remove steering gear jacket tube.

4. Remove three bolts attaching steering gear to
frame.

.:.'1' 3 1
NI TAOET |

FIGURE 4

5. Remove nut (A) at rear end of drag link Figure
4 and press ball stud out of pitman arm using
puller J2781.

6. Remove pitman arm nut and take off pitman
arm using puller J1374, Figure 5.

7. Slide steering gear forward on frame and re-
move steering gear by pulling chuck upward
through engine compartment.

FIGURE 5

DISASSEMBLY
1. Drain lubricant and mount assembly in avise.
2. Remove gear shaft cover (3), Figure 1.

3. Cover serrations on gear shaft with waxed paper
to prevent damage to oil seal and remove gear
shaft and roller assembly.

4. Remove oil sed (6).

5. Remove worm gear cover (13) and grease re-
tainer tube assembly; use care to prevent dam-
age to shims (10).

6. Remove lower bearing (15), bearing cup (16),
worm and column tube assembly, upper bearing
(18) and cup (17). Thoroughly clean inside of
steering gear housing and al other parts after
disassembly. Carefully inspect all partsfor wear
and damage and replace where necessary.

ASSEMBLY

1. Assemble upper bearing cup an d bearing in
housing and install worm and tube assembly.

2. Install lower bearing and cup.
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3. Install worm shaft cover shims and cover and
grease retainer tube assembly.

4. Install anew gear shaft oil seal (6) in housing.

5. Turn high point notch on steering column tube
straight down and install gear shaft and roller
assembly.

6. Assemble thrust plate (4) on adjusting screws
(5) into slot in gear shaft and install gear shaft
cover using new gasket.

7. Install lock plate (8) and lock nut (9) on adjust-
ing screw.

8. Place pitman arm on gear shaft and tighten to
125 to 140 foot pounds.

9. Check worm for end play. If end play exists,
adjust by removing oneworm cover shim (10)
at atime until end play is eliminated. Rotate
column tube after each removal to determine
if stiffness exists. Stiffness indicates removal
of too many shims.

10. Check gear shaft for excessive play. If pitmanarm
can be moved more than 1/32" without turning
the steering column tube, remove gear shaft ad-
justment screw lock nut and lift lock plateclear of
the cover boss. (Check notch on steering column
tube to be sure it points straight down.)

Tighten adjusting screw just enough to remove
play between gear and worm. DO NOT TIGHTEN
BEYOND THE POINT OF TAKING UP LASH.
Replace lock plate and lock nut and tighten nut.

11. Replace felt washer on column tube at steering
gear housing.

INSTALLATION

1. In gall steering gear assembly on frame and ingtall
boltsbut DO NOT tighten.

2. In gal steering gear jacket tube and transmission
control parts. Tighten tube in bracket & instru-

ment panel.

3. Tighten the three bolts attaching steering gear to
frame 50 to 60 foot pounds.

4. Loosen bolts attaching steering column bracket
cup at instrument panel to allow column to shift
to match position of steering gear and retighten
bolts.

5. Install horn wire and steering wheel with notch
in column tube straight down and wheel spokes
horizontal. Replace horn button.

6. Check front suspension for stiffness by placing
front wheels on roller plates and attaching spring
scale to tire tread. Maximum pull required to
turn wheels with drag link disconnected is ap-
proximately 25 pounds.

7. Set front wheels in straight ahead position and
connect drag link.

8. Fill steering gear housing with SA.E. 90 E.P.
Lubricant.

DRAG LINK

The drag link has a spherical bearing at the rear
end which is spring loaded to take up looseness
and wear and incorporates a tapered pivot which
enters the holein the lower end of the pitman arm.
The rear end of the tie rod is spun over to secure
the bearing parts in place which requires replace-
ment of the drag link and rear bearing as a unit.

The front end carries a threaded plug and spring
loaded ball seats contacting the ball on the center
steering arm. No shims are provided and the drag
link is not adjustable for wear.

REMOVAL
1. Remove cotter and nut (A) from drag link stud
at pitman arm, Figure 4, and disconnect drag link

using puller J-2781.

2. Remove cotter and plug (B) from drag link. at
center steering arm and remove drag link.
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INSTALLATION

1. Set front wheels and steering gear in straight
ahead position. Adjust tie rods if necessary to
obtain 0" -1/16" toe-in.

2. Attach front end of drag link to center steeringarm
and rear end to the pitman arm.

WORM BEARING ADJUSTMENT

If end play existsin theworm bearings, the follow-
ing adjustment is necessary.

1. Disconnect drag link at pitman arm using tool
J2781.

2. Loosen the four worm cover bolts about 1/8".

3. Use aknifeto separate the top shim.

4. Remove one shim at atime and retighten cover.

5. After each shim is removed, turn steering whed!
through entire radius to determineif any stiffness
exids.

6. If diffness is fdt, replace shims until steering
whed turnsfredly.

7. Attach drag link to pitman arm.
ROLLER MESH INSPECTION

Improper mesh of roller with worm gear is indi-
cated by excessplay or stiffnessinthe steering whed.
I nspection for proper mesh should not be made until
worm bearing end pl ay and gear dignment have
been checked and corrected if necessary asfollows:

1. Disconnect drag link at pitman arm.

2. Turn steering whed to straight ahead position.

3. Shake pitman arm to determine amount of lost
motion. If lost motion exceeds 1/32", adjust roller
for proper mesh.

4. Connect pitman arm to drag link.

ROLLER MESH ADJUSTMENT
1. Disconnect pitman arm from drag link.
2. Remove |eft side dust shield.
3. Turn steering wheel to straight ahead position.

4. Remove roller shaft adjustment screw lock nut
and lift lock plate clear of boss on housing.

5. Tighten roller shaft adjustment screw just
enough to eliminate lost motion at pitman arm.
(It is better to leave a dlight amount of play -
not in excess of 1/32" - than to tighten too
much.)

6. Replace lock plate against cover in locked posi-
tion and replace and tighten lock nut.

7. Replace dust shield and connect drag link to
pitman arm.

IMPORTANT: Before connecting drag link
to pitman arm, place the front wheelson roller
plates and attach spring scale to tire tread.
Maximum pull required to turn wheels at any
point in the turning radius is 25 pounds. Any
excess pull indicates a binding in the front
suspension that should be corrected for proper
functioning of steering mechanism.

CENTER STEERING ARM
REMOVAL
1. Removedrag link at front by backing off plug.

2. Remove tie rod ends from steering center arm
using tool .T-2781.

INSTALLATION

1. When installing new bearings in center steering
arm bracket space as shown in Figure 6 and
apply pressure on outer race at end carrying
manufacturers name and part number.
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2. If necessary to replace the steering arm pivot,
the new pivot should be pressed in place main-
taining the 2.053" t 0 2.055" dimension a s
shown before drilling the hole for the No. 5

taper pin (A).

3. The rubber seals (F & D), consist of a steel
washer bonded to synthetic rubber, therefore a
separate retainer is not used.

FIGURE 6

4. When installing the seal s the rubber lip facesto
the casting as shown in cross section and the
spacers (C) and (G) positioned as shown.

5. The center steering arm pivot nut (H) should be
tightened to 50-60 foot pounds.

Steering center arm installation is the reverse
procedure of removal. Tighten th e steering center
arm bolt with atorsion wrench to 70 foot pounds.

TROUBLE DIAGNOSIS
HARD STEERING

Insufficient lubrication

Excessive caster

Excessive, positive or negative camber
Worn pivot pins or pivots

Bent or broken-frame

Sagging or broken springs

Wesak rear springs

Low tire pressure

Binding steering assembly

LOOSE STEERING

Worn steering linkage

Weak springsin drag link
Worn pivot pins, bushings
Improper steering adjustment
Worn tie rod ends

Worn sector shaft bushing

WANDER OR WEAVE

Insufficient caster

Incorrect toe-in adjustment
Worn pivot pins, bushings
Worn front wheel bearings
Tight steering assembly

L oose spring shackles
Sagging or broken springs
Bent or broken frame
Looserear spring U-bolts
Overloading

Unequal tire pressure or tire wear

SHIMMY

Too much caster

Loose pivot pins

Loose drag link arm

L oose steering gear

Low tire pressure

Unequa inflation

L oose wheel bearings
Sagging or broken springs
Worn tie rod ends

ROAD SHOCK

Unequal or excessive caster
Weak front springs

Bent steering arm (right or left)
Bent drag link

Defective shock absorbers

SIDE PULL

Unequal caster

Bent steering arm

Bent, broken frame
Tight pivot pins

Weak rear springs
Uneven tire inflation
Qil-soaked brakelining

Sagging front springs
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SPECIFICATIONS

SECTION 14
SPRINGS, SHOCK ABSORBERS
AND STABILIZERS

SPRINGS
Front Springs
Type Cail
Right Side
Load at Passenger Height 1850
Rate 376
Height at Passenger Load 9-15/16"
Free Height 15"
Left Side
Load at Passenger Height 1850
Rate 376
Height at Passenger Height 9-15/16"
Free Height 15"
Mounting Rubber
Heavy Scale Coil Spring Optional
Load 1875
Rate 440
Rear Springs
Type Semi-Elliptic
Light Scale Standard
Load Weight 700
Rate 100
Length and Width 52" -1-3/4"
Number of Leaves 6
Heavy Scale Optional
Load Weight 725
Rate 120
Length and Width 52" -1-3/4"
Number of Leaves 6
Shackles Silent "U" Threaded
~ Spring Eye Dimension .870 Rear 1.125 Front _
SHOCK ABSORBERS
Compressed Length  Extended Length
Front 7-3/4" 12"
Rear 12-1/16" 21-1/16"

FRONT RIDING HEIGHT AND

SPRING SAG

When the car does not seem level and a check

of the coil spring height is desired,

place the car so that the front end is level cross-
wise and then rock the car sidewise several times
and allow the car to settle. This will remove any
binding that might cause a dimension difference.

Measure the distance from the top of this lower
support arm to the bottom of the upper rebound
bracket, which should be 4-5/32" each side. (Curb
load without passengers.) Shown at "B", Figure 1,
Front Suspension.

If the two measurements vary more than 1/2"
between sides, it is advisable to replace one or both
coil springs.

NOTE: The high limit spring has Red Paint for
identification and White Paint for low limit; these
markingswill befound at the bottom of the spring.

RIDING HEIGHT REAR

Front wheel alignment is affected by weak
rear springs or shock absorbers. To determine
the riding height measure the distance vertically
from the top of the rear axle housing tube to the
upper edge of the rear axle rubber bumper,
Figure 8, Front Suspension. This distance should
be 6-1/16" (Curb load - less passengers).

FRONT COIL SPRINGS

REMOVAL

1. Raise the car until wheels are clear of floor and
place jack stands under inner ends of the lower
support arm.

2. Remove whed.

3. Remove shock absorber upper palnut and stud
nut.

4. Remove shock absorbers lower mounting nuts
and washers, turn shock absorber 1/4 turn and
remove through opening in bottom of lower
support arm.

5. Remove lower support arm pivot to frame bolts,
nuts and lockwashers.
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6. Carefully lower jack alowing coil spring to
expand and remove the spring.

CAUTION: The cail spring isunder great pres-
sureand car e should be exer cised when removing
these springs.

INSTALLATION
1. Install coil spring.

NOTE: Flat end of spring must be at top. Bottom
musgt rest in lower support arm spring seat. B e
suresdlencer isin upper spring seat.

2. Place jack under lower support arm compress-
ing the spring. Use a drift to align holes in
lower support pivot with corresponding holes
in crossmember.

3. Install lower support arm pivot attaching bolts
and tighten securely.

4. Install shock absorber in reverse order of re-
moval.

REAR SPRINGS

Rear springs are long leaf, semi-éliptica
design. The front ends are attached to frame
brackets with pivot bolts cushioned in rubber. (No
lubricationisrequired at this point.) The rear ends
of the springs are attached to the body framerails
through threaded self adjusting "U" type shackles
operating in hardened steel, threaded bushings.
The bushings are protected from road splash an d
dirt by rubber sleeve seals retained in position by
the shoulders of the shackles. These seals are
installed on the "U" shackles before inserting the
shackles in the bushings.

Rubber cushions and retainers are used be-
tween the spring mounting pad and spring to
reduce road noise to a minimum.

NOTE: High limit springs are identified by two
paint marks, low limit one paint mark, (located
near the center bolt on lower spring leaf.)

REMOVAL

1. Jack up the rear axle on aroller jack and place
jack stands under the chassis frame siderails.
2. With jack pressure under axle housing, discon-
nect lower end of shock absorber at spring

mounting clip pad (A), Figure 1.

Wi v
R T

FIGURE 1
3. Remove brake cable to spring retainer clip.

4. Remove the rear spring shackle bushing (B) at
rear spring eye and shackle.

5. Remove bolt, nut and bushing (C) at front end
of rear spring.

6. Removerear spring to axle dlip nuts (D), washers,
clip plates (F) and clips (E). 7. Remove spring
from car.

REAR SPRING
ASSEMBLY

If the rear spring has been disassembled the
leafs should be assembled in their proper order
with apiece of 5/16" rod passing through the cen-
ter bolt hole of each leaf. Do not lubricate spring
equipped with inserts.

1. Clamp theloose assembly in avise and draw the
leavestogether, keeping them in dignment asthe
viseistightened.

The bracket for holding the brake cabledlipisas-
sembled under the second from front leef clip.

2. Insert the center bolt and tighten the nut securely,
replace the two wrap around clips and brake cable
attaching clip.

NOTE: Springinserts should be checked and re-
placed if necessary.

INSTALLATION

1. Place rear spring in position on rear axle mounting
pad.
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2. Insert one end of the spring rear shackle
through the main leaf eye; after insuring the
rubber seals are in place on the shackle start
the threaded bushing on the shackle. DO
NOT TIGHTEN.

3. Install the front end of the spring and spring
front bolt (rubber bushingsin place).

4. When proper alignment is obtained, attach
nut and tighten securely.

NOTE: When tightening the mounting balt, the
rear spring should be mounted so that thereisno
unnatural twist st up in the rubber b us hing.
Squeaks at the rear spring front mounting bolts
can be corrected by loosening nutson rear pring
front boltsand loading car with two or more pas-
sengers before pulling nuts up tight. DO NOT
lubricatetherear spring front bushing.

5. In stall spring pads, mounting clips, nuts and
washers, and tighten nuts to 75 to 80 pounds
torque.

NOTE: It is important that spring clips be in-
spected at regular intervals and kept tight to in-
sureagaing spring breakage.

6. After mounting clip nuts have been properly
torqued finish tightening the rear shackle nut.

NOTE: It isimportant that the shackle belocated
properly to insurethe bushing being threaded far
enough on the shackle but not far enough to bot-
tom the thread in the bushing as the shackle
moves in its normal operation. Bottoming will

cause a hard ride and shackle breakage. Spring
shacklesshould b einspected periodically to make
surethat they aretight but not binding.

7. Install brake cableretaining clip on top of the
spring.

8. Attach lower end of shock absorbers to
spring mounting clip pads.

9. Lubricate the spring shackles and lower car.

REAR SPRING SHACKLE
IDENTIFICATION

The right hand rear spring shackle has right
hand threads on both upper and lower ends; the
left rear spring shackle has right hand threads
on the upper end and left hand threads on the
lower end.

Thelower left hand shackle bushing isleft hand
thread and has an identification groove 1/16" wide
on the head.

NOTE: If the zerk fitting isremoved and replaced
for any reason it must not be turned into the
tapped hole so tightly asto causethe zerk fitting to
bottom on the end of the shackle and thus loosen
theplugthat isin theend of the shackle bushing.

Use only viscous chassis lubricant at fittings.
Springs without covers are equipped with inserts
and must not be lubricated.

SHOCK ABSORBERS

Direct double acting hydraulic type shock
absorbers are used at the front and rear. The front
shock absorbers are mounted axially within the
front coil springs and are cushioned at the upper
and lower ends in rubber grommets.

Therear unitsare identical in construction to the
front units and are mounted diagonally for greatest
efficiency and increased stability. At the upper end
they are attached t o the frame crossmember, while
at the lower end they are assembled to the rear
spring clip plates.

Both front and rear shock absorbers are non-
serviceable and are not interchangeable. Defective
units must be replaced.

Shock absorbers are available in either standard
control or heavy control (Optiona).

The extraheavy duty control shock absorbersare
available as an additional option.

NOTE: All shock absorbers have the part num-
ber and code stamped on the outside of the shock
absor ber.

SHOCK ABSORBER NOISE

When checking for noise, first determinethat the
noise is coming from shock absorbers and not
from other sources.

Check the front shock absorber top nut with its
panut and that rubber bushings are tight and in
good condition, also that the cap screws and nuts
at the bottom of the front shocks are tight.
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Noise that may develop in the rubber grom-
mets can be eliminated by replacing the grommets
and if thefit istight, use a small amount of liquid
soap at assembly.

FRONT SHOCK ABSORBER
REMOVAL

1. Remove nut, palnut, and rubber bushing at the
top of the shock absorber.

NOTE: Use an offset screw driver to prevent
the stem from turning and a 9/16" open end
wrench to removethenut.

2. Remove the two cap screws holding the shock
absorber lower support plate to the lower sup-
port arm.

3. Turn the shock absorber a quarter turn
and remove.

NOTE: Toinstall, rever se procedur e of remov-
al. Check condition of the grommets.

REAR SHOCK ABSORBERS
REMOVAL

I. Remove lower stud nut, palnut, and retainer at
rear spring clip plates, Figure 2.

o £ i
FIGURE 2

2. At rear compartment remove two Phillip head
screws retaining the rear shock absorber ac-
cess hole cover.

3. Remove upper mounting stud nut, palnut and
retainer at "B".

4. Remove shock absorber.

INSPECTION

1. Check condition of grommets and replace if
worn.

2. Mount shock absorbers in a vise being careful
that the larger tubeis at the upper end. Move up
and down by hand. After six or eight strokes,
the unit should be primed. A noticeable lag or
lack of resistance is an indication of a faulty
unit which should be replaced.

NOTE: Assemble shock absorber with stone
shield to front of thecar.

INSTALLATION

To install, reverse procedure of removal.

FIGURE 3

FRONT LATERAL STABILIZER

Stabilizer control isby aspecially de- signed bar
which isattached to the frame side member, Figure
3. The ends of the bar are directed toward the rear
to form lever arms and the lever arms are attached
to the stabilizer bar connectors which in turn are
attached to the lower support arm.

The stabilizer i s mounted in rubber bushings,
and requires no |ubrication.

REMOVAL

1. Remove nuts and lockwashers from b of - tom
of stabilizer connectors (B).

2. Remove two bolts from brackets to frame (each
side) (A) and remove stabilizer.

NOTE: To ingtall, reverse procedure of re-
moval and make sure the stabilizer is properly
centralized.
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SECTION 15
BRAKES

SPECIFICATIONS

Type Bendix Fixed Anchor
Drum Diameter 9"
Materia Centrifuselron
Lining Type Moulded
Width - Front Shoes 2"
Width - Rear Shoes 1-3/4"
Thickness 175"
Length Per Wheel
Front 17.475"
Rear 17.475"
Tota Lining Area 132.14"
Wheel Cylinder Size
Front 1-1/8"
Rear 15/16"
Adjustment Eccentric Cam
Pedal Free Play 14"
Fluid Capacity 1-1/2 U.S. Pints

CONSTRUCTION

The brake equipment is of the Bendix self-
centering floating shoe type. Only minor adjustment
isrequired asthe shoes center themselveswhen the
brakes are applied assuring uniform brake lining
wear. Eccentrics contact the brake shoe ribs to pro-
vide adjustment to compensate for lining wesr.

The master cylinder is a combined reservoir and
master cylinder with hydraulic pressure provided by
foot pedd and push rod operation. Displacement of
fluid in the master cylinder conveys pressure
through tubes and flexible hoses to the whee! cylin-
ders.

Opposed w heel cylinder pistons contact the
upper ends of the brake shoes. Pressure between the
whee cylinder pistons forces the brake shoes out-
ward into contact with the brake drums.

Brake shoe retracting springs move the shoes
inward when the hydraulic pressure has been re-
lieved. Asthe shoes areretracted, thewheel cylinder
pistons are moved toward the center of the cylinder

Hydraulic fluid displaced by the wheel cylinder
piston retracting m o v e me n t forces the fluid
back through the tubes into the master cylinder
reservoir.

PARKING BRAKE

Hand braking is provided through a pull type
handle, operating a self locking hand control
mechanism mounted below the instrument panel.

Application is made easier by depressing the
brake pedal in the usual manner, at the same time
pulling upward on the brake handle. This relieves
the load on the hand brake cables by hydraulically
forcing the shoes against the brake drums. This
prevents creation of a vacuum which might draw
air into the cylinder piston cupswhen the shoesare
expanded manually.

MASTER CYLINDER

The brake master cylinder is a combined
reservoir and master cylinder cast integrally. It
maintains a constant volume of fluid in the
hydraulic system at all times regardless of heat
or cold expansion or contraction. It acts as a
pump during bleeding operations.

It contains the fluid actuating piston, return
spring, check valve and piston push rod that
makes contact between the actuating piston and
the brake pedal operating lever. Synthetic rubber
primary and secondary cups are provided at each
end of the piston. When extended, the push rod
is enclosed in a synthetic rubber boot which
serves to keep grit and dirt out of the hydraulic
system. Intake and relief ports open into the
reservoir.

The piston (9), Figure 2, isreturned to areleased
position much faster than the fluid returns to the
master cylinder from the tube.
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Hand brake lever grip

Hand brake mounting bracket
Hand brake ratchet rod

Hand brake cable sleeve
Hand brake cable retainer
Hand brake dust grommet
Hand brake cable

L eft rear wheel tube

Brake tube connector

Frame connector tube

Brake pedal rod

Front brake tee

Brake tube assembly

Front brake hose connector
Front brake hose assembly
Rear axle brake tee

Rear brake hose

Rear brake cable support bracket
Rear brake cables

Rear brake clevis

Brake cable return spring
Brake cableclevis

Brake cablelever

Stop light switch

Master cylinder outlet fitting
Master cylinder assembly
Master cylinder push rod
Master cylinder clevisand pin

FIGURE 1 - LEGEND

29.
30.
31
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.

Brake pedal lever

Rear wheel brake tube
Brake cable toggle assembly
Cablelever pivot plate
Cable lever brace clevis
Cable lever pivot brace
Right front brake tube
Secondary shoe
Adjusting eccentric
Brake cablelever

Brake hold down spring
Anchor ramp

Anchor spring

Brake cable

Brake shoe link

Brake shoe pull back spring
Whesel cylinder

Primary shoe

Brake backing plate
Secondary shoe
Adjusting eccentric
Brake hold down spring
Anchor ramp

Anchor spring

Whesel cylinder

Brake pull back spring
Primary shoe
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FIGURE 2

When piston (9) has been rapidly retracted, fluid
flows from the reservoir (15) through by-pass port
(12) into the cylinder. P re s sure from the brake shoe
retracting spring forces the whed cylinders inward
forcing fluid toward the master cylinder. The pressure
exerted on the check vave (14) forcesit off its seat
permitting fluid to return to the master cylinder and
through port (10) to the reservoir. A residud line
pressure of 10to 12 poundsis maintained inthe tubes
and whedl cylinders a dl times by the check valve.
This assures immediate braking upon application of
pressure on the brake pedal.

A clearance of 1/4" must be maintained be-
tween the end of the push rod (3), Figure 2 and the
piston (9). If this clearance is not maintained, the
piston cannot return sufficiently to uncover port
(20) resulting in high line pressure and dragging
brakes.

A diaphragm is incorporated in the stop light
switch assembly mounted on the end of the mas-
ter cylinder. Fluid pressure from the master cylin-
der against the diaphragm closes electrica
contacts to operate the stop lights when the brake
pedal is depressed. If the correct push rod clear-
ance is not maintained and high line pressure
results, the brake stop lights will continue to burn
after the brake pedal has been released.

MASTER CYLINDER
REMOVAL
1. Disconnect the stop light wires at the stop light

switch, and the brake tubes at the master cylinder
connector.

2. Remove the brake pedal to push rod clevis pin
(28) Figure 1, and disconnect the brake pedal
retracting spring (22).

3. Remove the two bolts attaching the master cyl-
inder to the frame and remove the master cylin-
der.

REPAIR

1. Thoroughly clean the exterior of the cylinder
before disassembly.

2. Remove the filler plug (1), Figure 2 and drain
the brake fluid:

3. Release the rubber boot (4) from the master
cylinder groove, and remove the boot and push
rod (3).

4. Re movetheretainer snap ring (5). This permits
removal of the p i ston stop plate (6), piston
(9), piston cup (11), sp ring (13), and check
valve (14) for inspection and replacement if
necessary.

NOTE: Do not use gasoline, kerosene or carbon
tetra-choloride for cleaning solution. Use clean
alcohol only. Keep parts free from mineral ail
of any kind.

INSPECTION

Inspect the Master cylinder for light pitting or
scratches. Hone the cylinder bore to restore the
smooth bore necessary for efficient operation. Af-
ter honing, the by-pass port (12) must be cham-
fered dightly to remove the burr.

Check the by-pass port to be certain it is unob-
structed. Run awire through the port to clear it of
any foreign substances.

ASSEMBLY

1. Wash al master cylinder partsin clean alcohol.

2. After washing, dip al partsin" Hudson Hydrau-
lic Brake Fluid" for lubrication.

3. Install the check valve (14) and piston return
spring (13). See Figure 2.

4. Assemble the primary cup (11) and the piston
assembly (9) and the piston stop plate (6).

NOTE: Alwaysinstall new rubber cups.

5. Install the retainer ring (5) in the master cylinder
groove.
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6. Assembl e the push rod (3) and the rubber boot
assembly on the master cylinder.

7. Refill the master cylinder to the required level
with Filler Bottle J713 using "Hudson Hy-
draulic Brake Fluid". Replace thefiller plug.

NOTE: After removing the master cylinder or
any hydraulic brake system parts, it is always
necessary to bleed the system to expe any air
that may have entered the system. Refer to
" Bleeding Brake System" Page 141.

WHEEL CYLINDERSFRONT

The wheel cylinders are of the straight bore
type. Each wheel cylinder has two opposed posi-
tioned pistons (4), Figure 3, fitted with rubber
cups (2). A spring (3) is assembled between the
rubber cups to hold them again st the pistons.
Residual line pressure keeps the lips of the cup s
tight against the cylinder bores and pistons. The
outer ends of the pistonsc o nt act the ends of the
brake shoesto transmit outward force to the brake
shoes.

FIGURE 3
REMOVAL

1. Remove wheel and hub and drum assembly.

2. Disconnect brake hose at frame bracket.

3. Disconnect the brake shoeretracting — spring.

4. Remove the two whed cylinder to backing
plate attaching screws.

5. Remove the wheel cylinder assembly with
the flexible brake hose attached.

DISASSEMBLY

1. Remove the wheel cylinder end guards (1),
Figure 3.

2. Remove brake cylinder pistons (4).
3. Remove the piston cups (2).
4. Remove the piston cup spring (3).

INSPECTION

Check the piston cups for frayed edges or
swollen and distorted condition and the pistons for
scores or scratches and pitting. Hone the cylinder
bore if necessary to provide a smooth finish or
replace as required.

ASSEMBLY

1. Wash the wheel cylinder and dl parts in clean
acohol.
2. Dipthe partsin "Hudson Hydraulic Brake Fluid" for
[ubrication.
3. Assemble the spring (3), the piston cups
(2), pistons (4), and guards (1).
To install the whedl cylinder on the car, reverse
the steps of removal.

Tighten the screws attaching the wheel cylinder
to the brake backing plate to 12 foot pounds torque
using torque wrench J-1300.

WHEEL CYLINDER-REAR
REMOVAL

1. Remove the rear tire and wheel assembly.

2. Install Hub Puller 3-736 and remove the hub and
drum assembly.

3. Disconnect the wheel cylinder tube to wheel
cylinder body.

4. Disconnect the brake shoe retracting spring
using tool J142 Brake Spring Pliers and re-
move the cable lever link.

5. Remove the two wheel cylinder to backing plate
attaching screws.

6. Remove the wheel cylinder.
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NOTE: For complete disassembly, ingpection and
assembly, follow the procedure as outlined for
servicing thefront whed cylinders.

Toinstall the wheel cylinder on the car, reverse
the steps of removal.

Tighten the screws attaching the wheel cylinder
to the brake backing plate to 12 foot pounds
torque.

the backing plate, shoe ends and al frictional
points.

L S X e
36 37 38 39 40 41 42

FIGURE 4

NOTE: The front brake assembly consists of
the brake backing plate, Figure 4, the two
brake shoes, wheel cylinder (53), brake shoe
retracting spring (54), eccentric pins (49) and
anchor spring (52).

DISASSEMBLY

1. Removethe wheel and hub and drum assembly.

2. Ingall Whed Cylinder Clamp KMO-145 so0 to
prevent the pistons or piston cups from being
blown out if the brake pedal is depressed acciden-
tally whilethe brake drumis off.

3. Remove the brake shoe retracting spring using
brake Spring Pliers 1-142.

4. Remove brake shoes and disconnect the anchor
spring.

5. Thoroughly c le an away all dust and rust and
apply Lubriplate grease to the shoe ramps on

FIGURE 5
INSPECTION

I nspect the brake shoes for evidence of distortion
and check to be sure that the lining is square with
the brake drum surface.

Before installing the brake shoes, turn the
eccentric pinsinward as far as possible.

To install the brake shoes, reverse the steps of
disassembly procedure.

REAR BRAKE
REMOVAL

1. Remove the rear tire and wheel assembly.

2. Install Hub Puller 1-736-A and pull the hub and
drum assembly.

3. Install wheel cylinder clamp KMO-145.

4. Remove the brake shoe retracting spring (44),
Figure 5, using brake Spring Pliers 1-142.

5. Remove the brake shoes (36) and (46), cable
lever link (43), hand brake cable (42) and anchor
spring (41).

6. Thoroughly clean off al dust and rust and apply

L ubriplate grease to the shoe ramps on the backing
plate, shoe ends and al frictional points.
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INSPECTION

Follow the same steps of shoe inspection as
outlined for servicing front brakes. See Page 140.

To install the brake shoes follow the above
removal stepsin the reverse order.

BRAKE FLUID

Hydraulic brake fluid must have a high boiling
point to prevent evaporation and to prevent any
tendency to vapor lock, yet at the same time, a
good brake fluid must remain fluid at cold tem-
peratures.

Mineral aqil, in even the smallest quantity,
should never be used. The slightest trace of min-
era ail will destroy the seadling qualities of the
rubber piston cups in two or three days. Never
wash any hydraulic brake parts in gasoline as the
slight amount of mineral oil present in gasoline
will affect the rubber parts.

To detect the presence of mineral ail in the
fluid, place asmall quantity in aclear glass bottle.
Separation of the fluid indicates the presence of
mineral oil.

BLEEDING BRAKE LINES

Air in the braking system seriously impairs
braking efficiency resulting in soft, spongy pedal
action. It must, therefore, be removed by bleeding
the linesif the fluid level has been allowed to get
too low or any part of the braking system has been
disconnected or replaced asfollows:

NOTE: The bleeding operation should be per-
formed at only one wheel cylinder at a time
and repeated at other wheel cylindersif neces-
sary. Start at the left front wheel and proceed
to the right front, left rear, and right rear if
required.

CAUTION: Do not depressthe brake pedal while
thebrakedrumsareremoved, unlessableede
r valve has been opened for bleeding brake lines.
Remove dirt around mager cylinder filler cap
beforeremoval for ingpection of fluid level.

NOTE: If thereis any doubt as to the grade of
brake fluid present in the system, flush out the
entire system with a good grade of clean alcohol.

1. Fill "Master Cylinder Filler Bottle J-713" with
genuine "Hudson Hydraulic Brake Fluid".

2. Put nozzle in master cylinder reservoir. Open
filler bottle valve before starting. Thiswill keep
master cylinder reservoir half full of fluid dur-
ing the bleeding operation.

3. Remove the bleeder screw from the end of the
bleeder valve and attach J-628 Bleeder Tube.
Insert the free e nd of the bleeder tube into a
clean pint jar partly filled with brake fluid.

4. Unscrew the bleeder valve at least three quarters
of aturn and depress the foot pedal by hand,
allowing the pedal to return to the released
position slowly. This produces a pumping ac-
tion which forces fluid through the tubing and
out at the wheel cy 11 nd er carrying with it
any air that may be present. After the brake
pedal is depressed, it must be alowed to return
dowly, otherwise air may be drawn into the
system.

NOTE: The free end of the bleeder hose must be
kept below the surface of thefluid in the pint jar.

Watch the flow of fluid from the hose and when
al air bubbles cease to appear, the bleeder screw
should be closed tightly before taking the bleeder
hose out of the container of fluid.

NOTE: Fluid withdrawn in any bleeding oper -
ation should not be used again.

Replenish fluid in the master cylinder after each
cylinder is bled. If filler bottle 1-713 (Filler and
threaded Adapter) is used, this constant check on the
master cylinder is not necessary because of itslarge
capacity and the fact that the quantity is easily
watched.

If themaster cylinder isdrained during the bleeding
operation, air will enter the system and the bleeding
will have to be done over again at al four wheels.
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When the bleeding operation is complete, the
master cylinder must be refilled.

Check the fluid in the master cylinder every
1,000 miles.

BRAKE PEDAL
REMOVAL

1. Remove the nut and shakeproof washer holding
the pedal rod to the brake pedal lever assembly.

2. Remove pedal rod using Peda Puller Tool
J-2795 and washer.

3. Remove the push rod clevis pin (28), Figure 1,
disconnect the brake pedal pull back spring
(21) and remove the master cylinder push rod
27).

4. Remove the brake peda retaining snap ring
from the pedal shaft, and remove the brake
pedal.

Check brake pedal bushings and replace if
excessively worn.

To reassemblethe brake pedal, reversethe steps
outlined above.

ADJUSTMENTS

BRAKE PEDAL ADJUSTMENT

The brake peda lever (29), Figure 1, should
have between 1/4" to 3/8" free play. (Measure at
lower end of pedal lever (29.) The free play isthe
movement of the pedal lever before the master
cylinder push rod (27) contacts the master cylin-
der piston.

This adjustment is important to assure that the
master cylinder piston returns to its normal posi-
tion, otherwise the brakeswill drag.

To adjust, loosen the push rod lock nut and
increase or decrease the length of the push rod
(27) until thisfree play of 1/4" to 3/8" is obtained.

After correct adjustment has been obtained,
tighten the push rod lock nut, lubricate the pedal
linkage and recheck free play.

HAND BRAKE LEVER ADJUSTMENT

The hand or parking brake appliesthe rear wheel
brakes by brake cables connected to the hand brake
lever and the rear brake shoe cable levers.

To adjust the parking or hand brake, pull the
hand brake lever one notch outward from the fully
released position.

1. Loosen the clevis lock nut, Figure 1.

2. Remove clevis pin (22) and shorten the brake
cable (7) until a dlight drag is felt at each rear
wheel.

3. Tighten the lock nut and install cotter pin to
secure clevis pin (22).

Release the hand brake lever fully and recheck
rotation of the rear wheels. They should turn
without any brake drag.

MINOR BRAKE ADJUSTMENT

NOTE: Brake drums should be at approxi-
mately room temperature when making brake
shoe adjustments. If brakes are adjusted when
thedrumsare hot and expanded, the shoes may
drag when the drums cool and contract.

The floating shoe type brake assembly has
shoes that center them selves in the drums when
the brakes are applied. Therefore, the brake linings
wear uniformly and no mgjor brake adjustments
arerequired.

1. Jack up al wheels, clear of the floor.

2. Check and remove end play in wheel bearings if
required.

3. Check to see that the parking brakelever isfully
released and the cable is not tight causing the
brakes to drag dightly.

4. Loosen the eccentric lock nut ( A), Figure 6, on
the rear of the backing plate.

5. Rotate wheel in forward direction and turn ec-
centric (B) downward until thereisaheavy drag
indicating complete lining contact with drum.




143 BRAKES

6. Back the eccentric (B) off until the shoeis free
to rotate the wheel without touching the drum.
Tighten lock nut (A).

7. The same procedure applies to the other 3
whesels.

FIGURE 6

LUBRICATION

A thin film of Lubriplate grease should be
placed on the brake shoe support ramp on the
backing plate to combat rust and insure free brake
shoe action.

NOTE: Thislubrication should be doneat the
time of brake reline or adjustment, with hubs
and drums removed and with brake cylinder
clampsin place.

TO LUBRICATE BRAKE CABLES

1. Disconnect clevis (20), Figure 1 and support
bracket (18) at framerail.

2. Pull cable housing forward out of backing plate
(snap-in type).

3. Lubricate cable as in Figure 7, with viscous
chassis lubricant, working housing back and
forth to distribute lubricant.

4. Push housing into backing plate and connect
support bracket and clevis.

FIGURE 7

TROUBLE SHOOTING
BRAKE PEDAL GOESTO FLOORBOARD
1. Normal wear of lining.
2. Improperly adjusted brake shoes.
3. Leak in hydraulic system.
4. Air in hydraulic system.
5. No fluid in system.

ALL BRAKESDRAG
1. Minera ail in system.

2. Porthole in master cylinder is closed.

ONE BRAKE DRAGS
1. Brake shoe return spring is weak.

2. Brake shoe set too close to the drum.
3. Wheel cylinder cups distorted.
4. Loose wheel bearings.

5. Dirt in the brake line.

BRAKE PEDAL ACTION SPRINGY OR

SPONGY
1. Brake shoesimproperly adjusted.

2. Air in hydraulic system.
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SECTION 16

WHEELSAND TIRES
SPECIFICATIONS

Type Super Cushion
Tire Size 15x 5.90
15x 6.40
Whesel Sizes 15x 4.00
15x 4.50
Inflation Pressure
Front 15x 5.90 24 Rear 24Ibs.
Ibs. Rear 22 Ibs.
Front 15x 6.40 24
Ibs.

WHEEL AND TIRE BALANCE

The tires and wheels are balanced when they
leave the factory, however, subsequent tire wear
causes them to go out of balance. To prolong tire
life, it is recommended that the wheel and tire
assemblies be checked for balance every 2,500
miles and whenever atireis removed for repair or
after it has been recapped.

It isessential to maintain wheel and tire balance
a all times to prevent uneven tire wear, high
speed wheel tramp and excessive wear on front
suspension and steering gear parts . Correct bal-
ance also contributes to ease of handling and
riding comfort.

The tire side walls have a red dot to indicate
where the valve stem is to be placed in order to
maintain origina balance.

BALANCING THE WHEEL AND TIRE

Wheel balance isthe equal distribution f weight
of the wheel and tire assembly around the axis of
rotation (static balance) and through the center
line of the wheel and tire (dynamic balance).

Wheel and tire assemblies must be balanced
both statically Figure 1 and dynamically, Figure
2.

If the action of the front wheels causes a
disturbance at the steering whesl, thefirst itemsto
check are air pressure and balance of the front
wheels and tires.

FIGURE 1

Wheels may be statically balanced on the
steering spindle of the car, athough the use of an
accredited wheel balancing fixture will facilitate
the operations.

FIGURE 2

NOTE: If whedsarechecked for balance on steer-
ing spindle- make surebrakesarefully released
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and the front wheel bearings properly adjusted.
TIRE INFLATION

To obtain maximum tire life, ease of handling,
riding comfort, and gasoline economy the tire air
pressure should be checked once a week.

Theair pressure in the tires will increase dueto
road contact and internal friction more so in hot
weather and after hard driving. Air pressure
should always be checked when tires are cold to
compensate for increase of pressure. Never re-
duce tire build-up pressure in atire. Thetireis so
designed to handle the additional pressure safely.

Tirevalve caps should be finger tight to prevent
loss of air which may escape from aleaky valve,
also to prevent dust and dirt getting into the
valve. Replace any missing valve caps.

Too much tire pressure will cause tires to wear
too fast in the center of the tread and will make it
easier to break or bruise. Under inflation will
cause rapid wear on the outer edges of the tread.

The correct tire pressures:

Size Front Rear
5.90 x 15 24 1bs. cold 24 1bs. cold
6.40 x 15 24 1bs. cold 22 1bs. cold

Tire wear is actually more rapid on rear tires
and is more uniform than on front tires. Thetiret
re ad sareflexedin onedirection while the engine
is driving the car and in the opposite direction
when brakes are applied; this action accounts for
their even wear.

Tire rotation is very important to obtain maxi-
mum tire wear. Tires should be rotated every
3000 miles. The proper method would beto place
the left front tire and wheel assembly onthelef t
rear hub and move the right front tire and wheel
assembly to the spare wheel position; place the
right rear assembly on the left front hub and the
left rear assembly to the right front hub. The
spare wheel assembly will be installed on the
right rear hub, Figure 3. Switching thetiresin this
manner changes their direction of rotation and

equalizes the wear of 5 tiresinstead of 4.
Never be too hasty in diagnosing uneven tire

wear as improper front wheel alignment.

FIGURE 3

The following conditions should aways be
checked when uneven tire wear is present and in
the order listed below:

1. Tire pressure

2. Wheel bearing adjustment

3. Brake adjustment

4. Wheel and tire balance

5. Front wheel alignment

WHEEL BEARINGS

Loose or worn wheel bearings, permitting the
wheel to wobble, will cause scuffing of tires or
even permit brakes to drag intermittently.

FRONT WHEEL BEARING
ADJUSTMENT

1. lack up the whedl so it will revolve.

2. Remove outer and inner hub caps.

3. Remove cotter pin and turn adjusting nut to the
right sufficiently to insure all parts are properly
seated and then back off nut until a dlight drag
isfelt when turning the wheel by hand.

4. Loosen the nut sufficiently to allow the wheel to
turn freely.

5. Install new cotter key and clinch it.

6. Install inner and outer hub caps and lower car to
thefloor.
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BRAKES

Dragging brakes and particularly with out-of-
round drums will cause spotty tire wear. Be sure
the brake backing plates are securely mounted to
the spindles.

If any of the above checks fail to revea the
cause of unnatural tire wear afront end alignment
check should be made.

WHEEL AND TIRE RUN-OUT

Wheel and tire assemblies which are eccentric
or have excessive run-out will cause premature
tire wear.

Latera run-out or trueness f the wheel can be
checked with a gauge and a piece of chalk.

The alowable run-out or eccentricity is 1/16".
More than this should be corrected.

Mark the spot on the wheel or tire where the
most run-out occurs and if it is found necessary to
check caster and camber, the place where the
chalk mark is should be placed toward the front f
the car, and in checking tow-in the mark should
beat top f thetire.

DISMOUNTING TIRES

The bumper jack provided with the tool kit may
be used to remove the tires from the wheel rim as
well as jack up the car. To do so proceed as
follows:

1. With the wheel off; deflate tire completely.

2. Place wheel on ground or floor under the car
bumper.

3. Arrange jack between bumper and tire and
operate jack to force the tire bead down off the
wheel rim.

4. If necessary to loosen inner bead turn wheel
over and repeat operation.

Push valve steminto thetire. Insert two tire tools
about eight inches apart between the bead and rim.
Be careful not to pinch the tube. With one tool in
position move the other tool around the rim re-
moving the remainder of the bead, remove the tube.

Stand wheel in upright position with inner bead
inrimwell. Apply liquid soap around both sides f
rim. Insert both tire tools between bead and rim
and pry tire out f rim.

MOUNTING TIRES

Coat both beads with liquid soap to help slide
them over the rim. Inflate tube just enough to
round it out, then insert it into the tire. Place the
tire on the wheel, carefully guiding valve steminto
the hole in the rim. It may be necessary to force a
small remaining portion f the bead over the rim
with the tire tool.

Insert the tire tool between outer bead and rim at
apoint oppositethe valve stem and work bead over
rim. Leave tool in place and work other tool
around bead and force remainder f bead over the
rim. Becareful not to damagethetubewith thetool.

Inflate tire slowly, carefully checking beads to
see that both are seating properly on the rim. The
tire may be centered by bouncing it a few times.
Inflate tire to recommended pressures.

TIGHTENING WHEEL HUB BOLTS

Whenever a wheel has been removed it is
important to make certain al wheel hub bolts are
securely tightened before releasing car. Tighten to
60-65 Ibs. torque. Tighten all hub bolts equally
while wheel is clear of floor, then lower car to
floor and retighten to specified torque. All hub
bolts are right hand thread.
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TORQUE SPECIFICATION

NAME

Axle (rear) Differential Case Cap Screw
Axle (rear) Wheel Bearing Adjusting Cap
Axle (rear) Drive Gear Bolt

Axle (rear) Differential Carrier Bearing Cap Screw
Axle (rear) Drive Shaft Nuts

Battery Hold-Down Bolt Nut

Brake Shoe Eccentric Adjusting Nut
Brake Control Tube Nut

Clutch Release Lever Retainer

Clutch Cover Bolts

Clutch Housing Cap Screw

Clutch Housing to Cylinder Bolt
Clutch Housing to Cylinder Plate Bolt
Connecting Rod Bolt

Camshaft Gear Bolt

Crankshaft Bearing Cap Screw
Cylinder Head Cap Screws

Cylinder Support Plate Bolt

Cylinder Head Water Outlet Bolt
Diff. Carrier to Housing Bolt

Engine Mounting Bolt (rear)

Engine Mounting Bolt (front)

Engine Mounting to Frame Bolt (rear)
Flywheel Bolts

Front Frame Anchor Bracket Bolt
Gas Tank Strap Bolt (rear) Nut
Manifold (intake) Stud Nut

Manifold (exhaust) Stud Nut
Overdrive to Trans. Case Bolt

Qil Pan Bolt

Pinion Shaft Nut

Prop. Shaft "U" Bolts

Pedal Rod Nut

Rear Spring Clips

Shock Absorber (Rear) Stud (Lower) to Clip Plate Locking Nut

Shock Absorber (Rear) Stud (Upper) Bolt Nut
Spark Plugs

Speedometer Housing Screw

Steering Arm (outer) Nut

Steering Arm (center) Nut

Steering Arm Center Pivot Support Bracket Bolt
Steering Gear Shaft Nut

Steering Gear to Frame Bolt

Steering Spindle to Backing Plate Bolt Nut
Steering Spindle Nut

Steering Spindle Support Clamp Bolt

Steering Spindle Support Arm (Lower) Pivot to Frame Bolt
Steering Spindle Support Arm (Upper) Pivot to Frame Bolt
Steering Spindle Support Arm to Support Bolt Nut
Steering Wheel Nut

Tie Rod End Stud Nut

Timing Gear Cover Bolt

Vibration Dampener Screw

Water Pump to Cylinder Bolt

Water Pump Fan Blade Bolt

Wheel Hub Bolts

SIZE

7/16-14
3/8-24
7/16-20
1/2-13
3/4-20
5/16-24
3/8-24
3/8-24
7/16-20
5/16-24
7/16-14
3/8-16
3/8-24
3/8-24
3/8-16
1/2-13
7/16-14
3/8-16
3/8-16
3/8-24
7/16-14
7/16-20
5/16-18
3/8-24
1/2-20
5/16-18
5/16-18
3/8-16
3/8-16
5/16-18
3/4-20
5/16-24
7/16-20
1/2-20
1/2-20
1/2-20
14 M.M.
5/16-18
3/4-16
5/8-18
7/16-20
7/8-14
7/16-20
3/8-24
11/16-18
3/8-24
7/16-20
1/2-20
13/16-11
5/8-18
1/2-20
5/16-18
3/4-16
3/8-16
5/16-18
1/2-20

FT.LBS.

40-45
30-35
50-60
55-65
150-200
2-3
30-35
8-9
40-45
20-25
40-45
20-30
30-35
40-45
20-30
75-80
75-80
20-30
20-30
35-40
40-50
40-45
12-15
40-45
20-25
4-6
12-15
20-30
20-30
15-20
125-175
20-25
25-30
70-80
40-50
45-55
25-30
15-20
110-120
50-60
45-50
125-140
50-60
25-30
75+
40-45
60-70
60-70
100-120
20-30
60-70
15-20
100-120
20-30
12-15
60-65
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DECIMAL EQUIVALENTS

64ths | 32nds | 16ths | 8ths 64ths | 32nds | 16ths | 8ths

1 .015625 33 51625

2 1 3125 34 17 53125

3 ,046875 35 546875
4 2 1 .0625 36 18 9 5625

5 .078125 37 578125

6 3 .9375 38 19 59375

7 .109375 39 .609375

8 4 2 1 125 40 20 10 5 625

9 .140625 41 .640625
10 5 .15625 42 21 .65625
11 171875 43 671875
12 6 3 .1875 44 22 11 .6875
13 .203125 45 .703125
14 7 .21875 46 23 71875
15 .234375 47 .734375
16 8 4 2 25 48 24 12 6 75

17 .265625 49 .765625
18 9 .28125 50 25 .78125
19 .296875 51 .796875
20 10 5 3125 52 26 13 8125
21 .328125 53 .828125
22 11 .34375 54 27 84375
23 .359375 55 .859375
24 12 6 3 375 56 28 14 7 875
25 .390625 57 .890625
26 13 40625 58 29 .90625
27 421875 59 .921875
28 14 7 4375 60 39 15 9375
29 453125 61 .953125
30 15 46875 62 31 .96875
31 484375 63 .984375
32 8 4 5 64 32 16 8 1
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