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FOREWORD

This manual provides information for the proper servicing of
the {960 Thunderbird. The descriptions and specifications
contained in this manual were in effect at the time the manual
was approved for printing. The Ford Division of Ford Motor
Company reserves the right to discontinue models at any
time, or change specifications or design, without notice and

without incurring obligation.

SERVICE DEPARTMENT

FORD DIVISION
FORD MOTOR COMPANY



THUNDERBIRD IDENTIFICATION

MODEL ASSEMBLY CONSECUTIVE
YEAR PLANT MODEL ENG INE UNIT MLMBER

SERIAL NUMBER  wace v €7y ec s
Eng -  Frora
BODY COLOR TRIM DATE TRANS. AX'_E

C X 63 A 72 20K 3 5 X |

THIS VEHICLE IS CONSTRUCTED UNDER UNITED STAYES LETTER PATENTS

2590719 2617681 2631694 2677572 267??574 2683578

2698012 2726894 2782722 2784363 2780621 2810447

OTHER PATENTS PENDING!

TRANSMISSION

N1OQ1-A
FIG. 1=Thunderhird Rating Plate
Figure 1 illustrates a Thunderbird rating plate and its elements, The rating E Medium Blue Metallic. ....... ... ... .. . ...
plate is attached to the left deor front pillar. F LightBlue.......... ... .. ... .. ..........
H Beige Metallic. ......................... ... . ... ...
MODEL YEAR X Burgundy Metallic. ... .............. . .. . .. ... w
“n o ] Red..... ... ... ...
Fhe number “0" designates 1960, X Turquoise Metalllc ....... ... .. ... ... ...
ASSEM?L”Y ?LANT ) ] i TWO-TONE COLOR
The letter “Y" designates the Lincoln plant at Wixom, Mich. Lower Color Upper Color
MODEL :ﬂr ............ ;l;clk :ilhl::
........... ite ¢l
;; .............................................. Tudg;nb:::ldi:]l:z A Light Gray Metallic Black
""""""""""""""""""""""""""""""""" AZ ............ Black Light Gray Metallic
IM. Light Gray Matalllc White
ENGINE YM...... ... Dark Gray Metallic White
D, 352 cubic inch V-8 M. Red Whita
S 430 cuhic inch 4V V-8 Ml o White Rad
JA Red Black
CONSECUTIVE UNIT NUMBER RM......... .. Yellow White
The assembly plant, with each model year, begins with consecutive unit RA............. Yellow Black
number 100001 and continues on for each unit built. XM Burgundy Metallic White
UMm...... ... Rose Beige Metallic White
BODY YM.....o Pink White
YA......... ... Pink Black
.............................................. Tude
?g: "";;n':::ﬂ}::’ HM. ... .. Beige Metallic Wite
.................................................. MH . White Beige Metallic
KM.. ... ... Turquoise Metallic White
COLOR MK............ White Turgquoise Metalllc
SOLID COLOR eX............. Light Aqua Turquoise Metallic
A Black. .. ... .. ... O N KE............. Turquoise Metajlic Light Aqua
B Dark Blue Metallic. ......... ... ................ ... R [H . Light Aqua White

c Light Aqua................. ... ................... S MC... ... ... White Light Agua



TWO-TONE CO10R--Continued

Lower Color

FE............. Light Biue
EF............. Medium Blue Metaliic
BN.......... ... Dark Blue Metallic

NB ............ ice Blue

BM.. ... .. ... Dark Blue Metallic

MB. ... ... ... White
EM.......... ... Meadium Blue Metaliic
ME............. White
FM............. Light Blue
MF..... . .....__ Whits
NE............ lee Blue
EN............. Medium Blue Metallic
FB............. Light Blue
SM.......... ... Dark Gresn Maelallic
MS............. White

™........... . Medium Green Metallic
MT.. .. ..., . White
WM. Light Green
WT............. Light Green

TW... .......... Medium Green Metallic

WS ... . Light Green

Upper Color

Medium Biue Metallic
Light Blue

1ce Blug

Dark Blue Metallic
White

Dark Blue Metailic
White

Medium Blue Metallic
White

Light Blue

Medium Blue Metallic
1ce Blue

Dark Blue Metallic
White

Dark Green Metallic
White

Medium Green Metallic
White

Medium Green Metalli¢
Light Grean

Dark Graen Metaltit

DATE

The date code shows the day and manth when the Thunderbird was com-

pleted. The menths are designated as follows:

A lanuary O July
B February H... . .......... August
C..... March | September
D _April October
. May | A Novamhar
Fooo June M. December
TRANSMISSION
L Conventional Drive
2. s oo ... . Overdrive
L Cruise-0-Matic
AXLE
R 310t t
O 281t 1
- 370ta 1
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GENERAL ENGINE SERVICE

This part covers engine trouble
diagnosis, tune-up, and in-chassis
tests and adjustments for the Thun-
derbird 352 and 430 Special V-8
engines. In addition, the cleaning,
inspection, repair, and overhaul pro-
cedures are covered.

For engine removal, disassembly,
assembly, and instaliation procedures,
refer to Part 1-2 or 1-3.

Section Page Section Page Section Page
1 Engine Trouble Diagnosis.. 1-2 4 Exhaust Manifold....... 1-10 4 Pistons, Pins, and Rings.. 1-14
2 Tune-Up................. 1-8 Valve Rocker Arm Shaft Main and Connecting
3 Tests and Adjustments— Assembly. ............. 1-11 Rod Bearings........... 1-16

Engine Installed......... 1-9 Push Rods............. 1-11 Flywheel—Manual-Shift
Camshaft Lobe Lift. .. .. 1-9 Cylinder Heads. ........ 1-11 Transmissions. ......... 1-17
Valve Clearance......... 1-9 Valves................. 1-12 Cylinder Block,......... 1-17
Manifold Vacuum Test.. 1-9 Hydraulic Valve Lifters. . 1-13 0Qil Pan and Qil Pump—
Engine Compression Test. 1-10 Timing Chain........... 1-13 and 430 Engine Vacuum
4 Cleaning, Inspection, and Camshaft and Bearings.. 1-13 Booster................ 1-18
Reconditioning . .. ........ 1-10 Crankshaft............. 1-13 Crankcase Ventilation
Intake Manifold. ....... 1-10 Connecting Rods........ 1-14 Systern Maintenance. . . .. 1-19
] ENGINE TROUBLE DIAGNOSIS

Engine performance complaints
usually fall under one of the basic
headings listed in the “Engine
Trouble Diagnosis Guide.” This guide
lists procedures and checks to be per-
formed to help isolate the cause of the
trouble. When a particular trouble

can not be traced to a definite cause
by a simple check, the possible items
that could be at fault are listed in the
order of their probable occurence.
Therefore, in most cases, the items
should be checked in the order listed.
For example, under Poor Accelera-

tion, the ignition system is listed as a
probable cause of the trouble. All the
ignition system items that affect ac-
celeration are listed. These items
should all be checked before pro-
ceeding to the next probable cause
listed.

ENGINE TROUBLE DIAGNOSIS GUIDE

ENGINE WILL
NOT CRANK

The cause of this trouble is usually
in the starting system (Part 11-2).

1f the starting system is not at fault,
check for a hydrostatic lock or a
seized engine. Remove the spark
plugs, then attempt to crank the en-
gine with the starter, If the engine

cranks, it indicates that water is
leaking into the cylinders. Remove
the cylinder head(s) and inspect the
gasket(s) and/or head(s) for cracks.
Also examine the cylinder block for
cracks.

ENGINE CRANKS
NORMALLY, BUT WILL
NOT START

Check the fuel supply. If there is
sufficient fuel in the tank, the cause
of the trouble probably lies in either
the ignition or the fuel system.

To determine which system is at
fault, disconnect all the spark plug
wires. Check the spark intensity of
one wire at a time. Install a terminal
adapter in the terminal of the wire
to be checked. Hold the adapter ap-
proximately 315 inch from the exhaust
manifold and crank the engine,

NO SPARK OR A WEAK
SPARK AT THE
SPARK PLUGS

The cause of the trouble is in the
ignition system.

To determine if the cause of the
trouble is in the primary or the
secondary circuit, remove the coil
high tension lead from the top of the
distributor. Hold it approximately %
inch from the cylinder head.

CONTINUED ON NEXT PAGE
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ENGINE TROUBLE DIAGNOSIS GUIDE (Continued)

ENGINE CRANKS
NORMALLY, BUT WILL
NOT START (Continued)

With the ignition on and the engine
turning over, check for a spark.

If the spark at the coil high ten-
sion lead is good, the cause of the
trouble is probably in the distributor
cap, rotor, or the spark plug wires.

If there is no spark or a weak
spark at the coil high tension lead,
the cause of the trouble is probably
in the primary circuit, coil to dis-
tributor high tension lead, or the
coil.

A GOOD SPARK AT
THE SPARK PLUGS

If the spark is good at the spark
plugs, check the spark plugs and the
ignition timing. If the spark plugs
or the ignition timing are not at
fault, check the following items:

AUTOMATIC CHOKE

Check the position of the choke
plate, If the engine is hot, the plate
should be open. If the plate is not
open, the engine will load up due to
the excessively rich mixture and will
not start. 1f the engine is cold, the
plate should be closed, if the plate is
not operating properly, check the fol-
lowing itemns:

The choke linkage for binding.
The fast idle cam for binding.

Thermostatic spring housing ad-
justment,

Fast idle speed screw for proper
adjustment.

FUEL SUPPLY AT CARBURETOR

Work the throttle by hand several
times. Each time the throttle is ac-
tuated, fuel should spurt from the
accelerating pump discharge nozzles.

If fuel is discharged by the ac-
celerating pump, the engine is prob-
ably flooded, or there is water in
the fuel system, or an engine me-
chanical item, such as valves, is at
fault,

If fuel is not discharged by the
accelerating pump, disconnect the
carburetor fuel inlet line at the
carburetor. Use a suitable container
to catch the fuel., Crank the en-
gine to see if fuel is reaching the
carburetor.

If fuel is not reaching the carbu-
retor, check:

The fuel filter.

The fuel pump.

The carburetor fuel inlet line for
obstructions,

The fuel pump flexible inlet line
for a collapsed condition.

The fuel tank line for obstructions.

The fuel tank vent.

If fuel is reaching the carburetor,
check:

The fuel inlet system including
the fuel inlet needle and seat assem-
bly, and the float assembly,

Check for dirt in the carburetor,

not allowing fuel to enter or be dis-
charged from the idle system.

ENGINE STARTS, BUT
FAILS TO KEEP RUNNING

FUEL SYSTEM

Idle fuel mixture needles not prop-
erly adjusted.

Engine idle speed set too low.

The choke not operating properly.

Float setting incorrect.

Fuel inlet system not operating
properly.

Dirt or water in fuel lines, fuel
filter, or carburetor.

Carburetor icing.
Fuel pump defective.

IGNITION SYSTEM

Breaker points not properly ad-
justed.

Defective spark plugs.

Leakage in the high tension
wiring.

ENGINE RUNS, BUT
MISSES

Determine if the miss is steady or
erratic and at what speed the miss
occurs by operating the engine at
various speeds under load,

MISSES STEADILY AT
ALL SPEED5

Isolate the miss by operating the
engine with one cylinder not firing.

CONTINUED ON NEXT PAGE
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GROUP 1-—ENGINES AND EXHAUST SYSTEM

ENGINE TROUBLE DIAGNOSIS GUIDE (Continued)

ENGINE RUNS, BUT
MISSES (Continued}

This is done by operating the engine
with the ignition wire removed from
one spark plug at a time, until all
cylinders have been checked. Ground
the spark plug wire removed,

If the engine speed changes when
a particular cylinder is shorted out,
the cylinder was delivering power
before being shorted out. If no
change in the engine operation is
evident, the miss was caused by that
cylinder not delivering power before
heing shorted out. Check the:

IGNITION SYSTEM

If the miss is isolated in a particu-
lar cylinder, perform a spark test on
the ignition lead of the cylinder.

If a good spark does not occur,
the trouble is in the secondary cir-
cuit of the system, check the:

Spark plug wire,

Distributor cap.

If a good spark occurs, check the
spark plug. If the spark plug is not at
fault, a mechanical component of the
engine is probably at fault.

ENGINE

Perform a compression test to de-
termine which mechanical compo-
nent of the e¢ngine is at fault.

MISSES ERRATICALLY
AT ALL SPEEDS

EXHAUST SYSTEM
Exhaust gas control valve inoper-
ative or sticking—352 engine.
Exhaust system restricted.

IGNITION 5YSTEM

Breaker points not properly ad-
justed.

Defective breaker points, con-
denser, secondary wiring, coil, or
spark plugs,

High tension leakage across the
coil, rotor, or distributor cap.

FUEL SYSTEM
Choke not operating properly.
Float setting incorrect.

Fuel inlet system not operating
properly.

Dirt or water in fuel lines, fuel
filter, or carburetor.

COOQLING SYSTEM

Check the cooling system for in-
ternal leakage and/or for a condi-
tion that prevents the engine from
reaching normal operating tempera-
ture.

ENGINE

Perform a compression test to de-
termine which mechanical compo-
nent of the engine is at fault,

MISSES AT IDLE ONLY

FUEL SYSTEM

Idle fuel mixture needles not prop-
erly adjusted.

IGNITION SYSTEM

Defective coil, condenser, breaker
peints, rotor, ignition wiring, or spark
plugs.

Excessive play in the distributor
shaft,

Worn distributor cam.

VACUUM BOOSTER PUMP
Leaking pump, lines, or fittings.

ENGINE

Perform a compression test to de-
termine which mechanical compo-
nent of the engine is at fault.

MISSES AT HIGH SPEED
ONLY

FUEL SYSTEM

Power valve clogged or damaged
—Ford carburetor.

Vacumeter not operating properly
—~Carter carburetor.

Low or erratic fuel pump pressure.

Fuel inlet system not operating
properly.

Restricted fuel filter.

COOLING SYSTEM
Engine overheating.

ROUGH ENGINE IDLE

FUEL SYSTEM

Engine idle speed set too low.

Idle fuel mixture needles not prop-
erly adjusted.

Float setting incorrect.

Air leaks between the carburetor
and the manifold and/or fittings,

Fuel leakage at the carburetor fuel
bowls.

Idle fuel system air bleeds or fuel
passages restricted.

Fuel bleeding from the accelerat-
ing pump discharge nozzles,

Throttle plates not closing.

Improper secondary throttle plate
stop adjustment—Ford carburetor.

CONTINUED ON NEXT PAGE




PART 1-1-GENERAL ENGINE SERVICE

ENGINE TROUBLE DIAGNOSIS GUIDE (Continued)

ROUGH ENGINE
IDLE (Continued)

IGNITION SYSTEM

Improperly adjusted or defective
breaker points.

Fouled or improperly adjusted
spark plugs.

Incorrect ignition timing,

Spark plug misfiring.

EXHAUST SYSTEM

Exhaust gas control valve inopera-
tive or sticking—352 engine.

VACUUM BOOSTER PUMP

Leaking pump, lines, or fittings.

ENGINE

Loose engine mounting bolts or
worn insulator.

Cylinder head bolts not properly
tightened.

Intake manifold seals leaking—352
engine,

POOR ACCELERATION

IGNITION SYSTEM

Incorrect ignition timing.

Fouled or improperly adjusted
spark plugs,

Improperly adjusted or defective
breaker points.

Distributor not advancing prop-
erly.

FUEL SYSTEM

Inoperative accelerating pump in-
let.

Inoperative accelerating pump dis-
charge ball check.

Accelerating pump diaphragm or
piston defective,

Float setting incorrect,

Throttle linkage not properly ad-
justed.

Accelerating pump stroke not
properly adjusted.

Leaky power valve, gaskets, or ac-
celerating pump diaphragm or ac-
celerating pump piston.

Dirt or corrosion in accelerating
system.

Distributor vacuum passages in
the carburetor blocked.

EXHAUST SYSTEM

Exhaust gas control valve inop-
erative or sticking—352 engine.

BRAKES
Improper adjustment.

TRANSMISSION

Cluich slippage—manual - shift
transmissions,

Improper band adjustment—auto-
matic transmissions,

Converter one-way clutch—auto-
matic transmission.

ENGINE DOE5S NOT
DEVELOP FULL POWER,
OR HAS POOR HIGH
SPEED PERFORMANCE

PRELIMINARY

Determine if the trouble exists
when the engine is cold, at normal
operating tlemperature, or at all
engine temperatures.

ENGINE COLD

EXHAUST SYSTEM

Exhaust gas control valve inop-
erative or sticking—332 engine,

FUEL SYSTEM

Clogged or undersize main jets
and/or low float setting.

Clogged or undersize secondary
jets.

Power valve clogged or damaged.

Secondary throttle plates not
opening.

Fuel pump pressure incorrect,

Distributor vacuum passage in
the carburetor blocked.

Restricted fuel filter.

COOLING SYSTEM

Thermostats inoperative or incor-
rect heat range.

ENGINE AT NORMAL
OPERATING TEMPERATURE

EXHAUST SYSTEM

Exhaust gas control valve inop-
erative or sticking—352 engine.

CONTINUED ON NEXT PAGE
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GROUP 1-ENGINES AND EXHAUST SYSTEM

ENGINE TROUBLE DIAGNOSIS GUIDE (Continued)

ENGINE DOES NOT
DEVELOP FULL POWER,
OR HAS POOR HIGH
SPEED PERFORMANCE
(Continved)

FUEL SYSTEM
Same items as for engine cold.

ALL ENGINE TEMPERATURES

IGNITION SYSTEM

Ignition timing not properly ad-
Justed.

Defective coil, condenser, or
rotor.

Distributor not advancing prop-
erly.

Excessive play in the distributor
shaft.

Distributor cam worn.

Fouled or improperly adjusted
spark plugs or spark plugs of im-
proper heat range,

Improperly adjusted or defective
breaker points.
FUEL SYSTEM

Restricted air cleaner,

Same items as for engine cold,
ENGINE

Perform an engine compression
test to determine which mechanical
component is at fault.

One or more camshaft lobes worn
bevond wear limit.

EXHAUST SYSTEM
Restriction in system,

TRANSMISSION

Improper band adjustment (auto-
matic transmissions),

EXCESSIVE FUEL
CONSUMPTION

Determine the actual fuel con-
sumption with test equipment in-
stalled in the car,

If the test indicates that the fuel
consumption is not excessive, dem-
onstrate to the owner how improper
driving habits will affect fuel con-
sumption.

If the test indicates that the fuel
consumption is excessive, make a
preliminary check of the following
items before proceeding to the fuel
and ignition systems.

PRELIMINARY CHECKS

CHASSIS 1TEMS

Check:

Tires for proper pressure.

Front wheel alignment,

Brake adjustment.
EXHAUST SYSTEM

Check the exhaust gas control
valve operation—352 engine,
ODOMETER

Check calibration.

IGNITION SYSTEM
Check ignition timing.

FINAL CHECKS

FUEL SYSTEM

Check:
Fuel pump pressure.
Engine idle speed.

Idle fuel mixture needles for
proper adjustment.

Automatic choke for proper oper-
ation.

Fast idle speed screw for proper
adjustment,

Accelerating pump stroke ad-
justment.

Anti-stall dashpot for proper ad-
justment.

Air cleaner for restrictions.

Float setting or fuel level.

Jets for wear and/or damage.

Power valve or Vacumeter opera-
tion.

Air bleeds for obstructions.

Accelerating pump discharge noz-
zles for siphoning.

IGNITION SYSTEM

Check:

Ignition timing.

Spark plug condition and adjust-
ment.

Distributor spark advance opera-
tion,

ENGINE

Perform an engine compression
test to determine which mechanical
component of the engine is at fault,
COOLING SYSTEM

Check thermostat operation and
heat range.
TRANSMISSION

Check band adjustment (auto-
matic transmissions).

CONTINUED ON NEXT PAGE




PART 1-1-GENERAL ENGINE SERVICE

ENGINE TROUBLE DIAGNOSIS GUIDE {Continued)

ENGINE OVERHEATS

TEMPERATURE SENDING
UNIT AND GAUGE

Unit or gauge defective, not in-
dicating correct temperature.
EXHAUST SYSTEM

Exhaust gas control valve inop-
erative or sticking—352 engine.
Restriction in system,

ENGINE

Cylinder head bolts not properly
tightened.

Low oil level or incorrect viscos-
ity oil used.

COOLING SYSTEM

Insufficient coolant,

Cooling system leaks.

Drive belt tension incorrect,
Radiator fins obstructed.
Thermostat{s) defective.

Cooling system passages blocked.
Water pump inoperative.

IGNITION SYSTEM

Incorrect ignition timing,

ENGINE FAILS TO REACH
NORMAL OPERATING
TEMPERATURE

TEMPERATURE SENDING
UNIT AND GAUGE

Unit or gauge defective, not in-
dicating correct temperature.

COOLING SYSTEM

Thermostats inoperative, incorrect
heat range, or thermostats not in-
stalled.

LOSS OF COOLANT

COOLING SYSTEM

Leaking radiator.

loose or damaged hose connec-
tions.

Water pump leaking.

Radiator cap defective,

Overheating.

ENGINE
Cylinder hcad gasket defective.

Intake manifold to cylinder head
gasket defective.

Improper tightening of cylinder
head or intake manifold boits.

Cylinder block core plugs leak-
ing.

Temperature sending unit leak-
ing.

Cracked cylinder head or block,
or warped cylinder head or block
gasket surface.

NOISY HYDRAULIC
VALVE LIFTER

A noisy valve lifter can be located
by operating thc cngine at idle
speed and placing a finger on the
face of the valve spring retainer. If
the lifter is not functioning prop-
erly, a shock will be felt when the
valve seats,

Another method of identifying a
noisy lifter is by the use of a piece
of hose. With the engine operating
at idle speed, place one end of the
hose near the end of the valve stem
and the other end to the ear and
listen for a metallic noise. Repeat
this procedure on each intake and
exhaust valve until the mnoisy lift-
er(s) has been located.

The most common causes of hy-
draulic valve lifter troubles are dirt,
gum, varnish, carbon deposits, and
air bubbles.

Dirt in the lifter assembly can
prevent the disc valve from seating,
or it may become lodged between
the plunger and body surfaces. In
either case, the lifter becomes inop-
erative due to failure to “pump-up,”
or because the internal parts are no

longer free to function properly.
When dirt is found to be respon-
sible for lifter malfunction, remove
the lifter assembly and thoroughly
clean it. Recommended engine oil
and filter change intervals should be
followed to minimize lifter prob-
lems caused by dirt.

Deposits of gum and varnish
cause similar conditions to exist
which may result in lifter malfunc-
tion. If these conditions are found
to be present, the lifter should be
disasscmbled and cleaned in solvent
to remove all traces of deposits.

Air bubbles in the lubricating oil,
caused by an excessively high or
low oil level, may likewise cause
lifter malfunction. A damaged oil
pick up tube may allow air to be
drawn into the lubricaling system,
To check for the presence of air,
remove a valve rocker arm shaft
cover and note the condition of the
oil as it flows from the valve rocker
arm shaft assembly. Perform cor-
rective action as required to remove
air from the lubricating oil.

1-7
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GROUP 1-ENGINES AND EXHAUST SYSTEM

E] TUNE-uP

The Tune-Up Schedule (Table 1)
is applicable for either a minor or
major tune-up. Refer (o the “Main-

tenance Guide” in Group 17

for the

TABLE T —Tune-Up Schedule

proper mileage interval for minor
tune-up and major tune-up.

Refer to that part of the manual
which describes, in detail, the pro-

cedure to be followed. Perform the
operations in the sequence listed.

_ Perform on Recom- ] Perform on Recom-
Operation v ——1 mended Operation mended
Minor | Major | Procedure Minor | Major | Procedure
SPARK PLUGS Part 2-1 DISTRIBUTOR
Clean, adjust, and test. X X {Continued)
Check and adjust centrif-
ENGINE COMPRESSION ugal advance. X
Take compression reading Part 1-1 Part 2-1
of each cylinder, X
o Check and adjust vacuum
INTAKE MANIFOLD Part 1-2 advance. X
Check and tighten bolts. x* X or 1-3 o
Clean distributor cap and
DRIVE BELTS Part 4.1 rotor. X X
Check and adjust tension. x X
FUEL SYSTEM
BATTERY Clean fuel pump sediment
Clean cables and terminals. bowl.* X X
Tighten cable clamps. | rart 1241 Replace fuel filter, X
Grease battery terminals. - - R
Check fuel pump pressure Part 3-1
Check battery state of X and capacity. X
charge, )
ELECTRICAL Clean carburetor fuel bowis
Check ¢ tout and adjust float setting. X
heck generator output. Part 12-1
Check generator regulator, ADJUSTMENTS
Check starter motor cur- Cht;clg and adjust ignition Part 2-1
rent draw. Part 12-2 timing. X X
Check coil output. Check and adjust engine
- idle speed. X X
Perform a primary circuit P Part 3-1
resistance test. X Part 2-1
Adjust idle fuel mixture. X X
Performa sparkintensity test
of each spark plug wirg, X
EXHAUST
DISTRIBUTOR Free the exhaust gas control Part 1-4
Check the condition of the valve.* X X
breaker points. X
Replace the breaker points COOLING SYSTEM
and the condenser. X Inspect the radiator, hoses,
- | Part 2-1 and engine for leaks. X
Lubricate the distributor . Part 4-1
am. Qil the lubricati L .
Slvick. Llubricat: tr;lea clil:sg_ Add rust mhlbnqr to radi-
tributor bushing through ator if water is used as
the oil cup. X coolant. b4

*On 352 engine only.




PART 1-1—GENERAL ENGINE SERVICE

E TESTS AND ADJUSTMENTS—ENGINE INSTALLED

CAMSHAFT LOBE LIFY

1. Remove: the valve rocker arm
shaft assembly and install a solid
tappet-type push rod in the push tod
bore of the camshaft lobe to he
checked.

2, Make sure the push rod is in
the lifter push rod cup, Install a
dial indicator in such a manner as to
have the actuating point of the indi-
cator in the push rod socket and in
the same plane as the push rod move-
ment (Fig, 1).

3, Turn the crankshaft damper
slowly in the direction of rotalion
until the lifter is on the base circle
of the camshaft lobe. Al this point,
the push tod will be in irs lowest
position.

4. Zero the dial indicator,

5. Continue to rolate the damper
slowly until the push rod is in the
fully raised position.

6. Compare the total lift recorded
on the indicator with specifications.

7. Tocheck on the accuracy of the
origingl indicator reading, continue
to rotate the crankshaft until the in-
dicator reads zero,

VALVE CLEARANCE

A 0060-inch shorter push rod
{color coded whited or a (L.060-inch
longer push rod {eolor coded el
low) are available for service to pro-
vide # means of compensating for
dimensional changes in Lhe wvalve
mechanism: Yalve stem o valve
rocher urm o clearance  should be
0.078-0.218 inch wilh the hydraulic
lifter completely collapsed, Repeated
valve reconditioning opecations (valve
and/or valve seal refacing) will de-
crease this clearance 1o the point that
if mot compensated for, the hydraulic
valve lifter will cense 1o function,

The correct operating range of the
hydraulic valve lifler plunger must
be maintained becuusc:

Il the plusger travel is excessive,
the lifter pump-up tine will be pro-
longed resulting in excessive valve
train noise following engine s{arl-up.
If the travel is insullicicot to com-
pensate for normal cxpansion of the
valve operating components,  Lhe
valve would not be permilled Lo seal
properly resulling in a rough cogine
and/or premature valve Tailure,

SOUD TAPPET-TYPE
PUSH ROD

Dial
Indicotar

BE SURE TO
PLACE lndicafor
TIF IN CEMTER
CF PUSH ROHD

SCOCRET 1
f A1203.-A

FIG, 1—Camshoft Lobe Lift

To check the valve clearance:

1. Position the crankshait as out-
lined in Steps 5 and 6.

2. Install the hydraulic lifter com-
pressor tool on the rocker arm and
slowly apply pressure. ta bleed down
the hydraulic lifter until the plunger
is completely bottomed {Fig. 23, Hold
the lifter in the fully collapsed posi-
tion,

3. Insert the correct end of the
clearance gauge between the valve
stem and the rocker arm of the valve
being checked.

4. If the first stepoof the gauge en-
ters, a standard length push rod may
be used.

If the first step of the gavge does
not enter, replace the stundard push
rod with a 0.060-inth shorter push
rod.

If the second step of the gauge
enters, the operating range of the
lifter is excessive. This indicates that

Drestenif 1

FIG. 2—Valve Clearance

the incorrect push tod has been in-
stalled or severe wear has occurred
at the push rod ends; rocker arm, or
valve stem. In this case, it will be nec-
essary to determine the aren of dis-
crepancy and the incorrect or defec-
tive part(s) replaced.

If all the wvalve train components
exeept the push rod are within limits,
install a 0.060-inch longer push rad,

5. Ratate the crankshaft until
MNa, 1 piston is on T.D.C, at the end
of the compression stroke. With No,
1 pistan on T.D.C,, check the follow-
ing valves:

Mo 1 Intake Mo, 1 Exhaust

MNo. 3 Intake M. 4 Exhaust
Mo, 7 Intake Mo. 5 Exhaust
Mo, 8 Tntake Mo, & Exhaust

6. Position No. 6 piston on T.D.C.
and check the following valves:

No. 2 Intake Mo, 2 Exhaust

No. 4 Intake Mo, 3 Exhaust

Mo. 5 Intuke Mo. & Exhaust

Mo, 6 Intake Mo. 7 Exhaust

When compressing the valve spring
ta remove push rods, be sure the pis-
torin the individual cylinder is below
T.[0.C. to avoid contact between the
valve and the piston.

To replace a push rod, it will be
neccssary (o remove the valve rocker
arm shafl assembly.

Upon replacement of a valve push
rod and{or valve rocker arm -shaft
assembly; the engine should not be
cranked or rotated until the hydraulic
lifters hawe had an opporionily. (9
leak ‘down to their noromal operating
position. The leak down rate can be
aceelerated hy using the tool shown in
Fig. 2 on the valve rogker arm, ap-
plying pressure in a dircetion Lo col-
lapse the lifter,

MAMNIFOLD VACUUM TEST

A manifold vacuum test aids in
determining the condition of an en-
gine and also helping to locate the
cause of poor engine performance,
To test manifold vacuum:

1. Operate the engine for a mini-
mum of 30 minutes at 1200 rpm,

2. Install an accurate, sensitive
vacuum gavge on the intake manifold
vavuum line or on the fitling in the
intuke manifold.

3. Operate the engine at Tecom-
mended  wdle rpm.

4. Cheek the vacuum resding an
the papge.
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TEST CONCLUSIONS

Manifold vacuum is affected by
carburetor adjustment, valve timing,
the condition of the valves, c¢ylinder
compression, and leakage of the man-
ifold, carburetor, or ¢ylinder head
gaskets.

Because abnormal gauge readings
may indicate that more than one of
the above factors is at fault, exercise
caution in analyzing an abnormal
reading. For example, if the vacuum
is low, the correction of one item may
increase the vacuum enough to indi-
cate that the trouble has been cor-
rected. It is important, therefore,
that each cause of an abnormal read-
ing be investigated and further tests
conducted where necessary in order
to arrive at the correct diagnosis of
the trouble.

Table 2 lists various types of read-
ings and their possible causes,

Allowance should be made for the
effect of altitude on the gauge read-
ing. The engine vacuum will decrease
with an increase in altitude.

ENGINE COMPRESSION TEST

1. Be sure the battery is properly
charged. Operate the engine for a
minimum of 30 minutes at 1200 rpm.
Turn the ignition switch off, then re-
move all the spark plugs,

2, Set the primary throttle plates
and the choke plate in the wide open
pasition,

3. Install a compression gauge in
No. 1 cylinder.

4. Crank the engine several times
and record the highest reading reg-
istered, Note the number of compres-
sion strokes required to obtain the
highest reading.

5. Repeat the test on each cylin-
der, cranking the engine the same
number of times for each cylinder

TABLE 2—Manifold Vacuum Gauge Readings

Gauge Reading

Engine Condition

18 inches

Normal,

Low and steady.

Loss of power in all ¢ylinders caused possibly
by late ignition or valve timing, or loss of
compression due to leakage around the piston
rings,

Very low.

Manifold, carburetor, or cylinder head gasket
leak.

Needle fluctuates steadily as
speed increases.

A partial or complete loss of power in one or
more cylinders caused by a leaking valve, cyl-
inder head or intake manifold gasket leak, a
defect in the ignition system, or a weak valve
spring.

Gradual drop in reading at
engine idle.

Excessive back pressure in the exhaust system.

Intermittent Auctuation.

An occasional loss of power possibly caused
by a defect in the ignition system or a sticking
valve,

Slow fluctuation or drifting
of the needle,

Improper idle mixture adjustment, carburetor
or intake manifold gasket leak, or possibly

late valve timing.

as was required to obtain the highest
reading on No. 1 cylinder.

TEST CONCLUSIONS

A variation of %20 pounds from
specified  pressure is  satisfactory.
However, the compression of all cyl-
inders should be uniform within 10
pounds.

A reading of more than the allow-
able tolerance above normal indicates
excessive deposits in the cylinder.

A reading of more than the allow-
able tolerance below normal indicates
leakage at the cylinder head gasket,
piston rings, or valves,

A low even compression in two
adjacent c¢ylinders indicates a cylin-
der head gasket leak. This should be
checked before condemning the rings
or valves,

To determine whether the rings
or the valves are at fault, squirt the
equivalent of a tablespoon of heavy
oil into the combustion chamber, then
¢rank the engine to distribute the oil
and repeat the compression test. The
oil will temporarily seal leakage past
the rings. If approximately the same
reading is obtained, the rings are
satisfactory, but the valves are leak-
ing. If the compression has increased
10 pounds or more over the original
reading, there is leakage past the
rings,

During a compression test, if the
pressure fails to climb steadily and
remains the same during the first two
successive strokes, but climbs higher
on the succeeding strokes, or fails
to climb during the entire test, it in-
dicates a sticking or stuck valve.

n CLEANING, INSPECTION, AND RECONDITIONING

INTAKE MANIFOLD

Clean the manifolds in a suitable
solvent, then dry them with com-
pressed air,

On the 352 engine, scrape all car-
bon deposits from the center exhaust
passage below the carburetor heat
riser. This carbon acts as an insu-
lator restricting the heating action of
the hot exhaust gases.

Inspect the manifold for cracks,
leaks, or other defects that would
make it unfit for further service. Re-
place all studs that are stripped or
otherwise damaged. Remove all fil-
ings and foreign matter that may have
entered the manifold as a resuli of
repairs,

On the 352 engine, check the baffle
plate on the underside of the mani-
fold for looseness and be sure the

maze screen is in place. Clean off
any varnish accumulation.

EXHAUST MANIFOLD

Inspect the manifolds for cracks,
leaks, or other defects that would
make them unfit for further service.

On the right exhaust manifold of
the 352 engine, clean out the auto-
matic choke air heat chamber (Fig.
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AlR |MLET

AIR CUTLET
10 CHOKE

J
" AR HEAT CHAMBER
A1Z2086-A
FIG. 3—aAutomatic Choke Air Hent
Chomber—352 Engine

3}. Make sure the air inlet and outlet
holea are completely open and the
cover does not leak. Blow out the
automatic choke air heat tube with
compressed air.,

VALYE ROCKER ARM
SHAFT ASSEMBLY

Clean all the paris thoroughly,
Muke sure that all il passages are
OPED.

Linl Indicotor

FUSH ROD

Halding Fixture A100D3-8

FIG. 4—Push Rod Runout

Check the clearance between each
rocker arm and the shaft by checking
the LD of the rocker arm bore and
the O.D. of the shaft. If the clear-
ance between any rocker arm and the
shafr exceeds the wear limit, replace
the shaft and/or the rocker arm. In-
spect the shaft and the rocker arm
bore for nicks, scratches, scores, or
scuffs. Dress up minor surface defects
with'a hone,

Inspect the pad at the valve end
of the: rocker arms for a grooved

(2) CHECK ACROSS CENTER

AlZ207-A

FIG. B—Cylinder Head Flatness

Runoul Gouge

FIG. B—valve Seut Runout

radivs, If the pad is grooved, replace

the rocker arm. Do pof attempf to

true this surface by grinding.
Check for broken localing springs,

PUSH RODS

Check the ends of the push rods
for nicks, grooves, Toughness, or ex-
CESS1Ye Wear.

The push rods can be wisuaily
checked for straightness while they
are installed in the engine by rotating
them with the valve closed. They also
can be checked with a dial indicator
{Fig. 4). If the runout eiceeds the
maximum limit at any point, discard
the rud. Do not attempt to straighten
push rods.

CYLINDER HEADS

CLEAMIMNG AMD INSPECTION

With the walves installed to pro-
tect the yvalve scaty, remove deposits
from the combustion chambers (352
engine) and valve heads with a scraper
#nd & wire brush. Be careful oot to
scratch the eylinder head gashet sor-
face. After the valves are remaoved,
clean the valve guide bores with a
valve guide clzaning tool. Use clean-
ing solvent to remove dirt, grease, and
other deposits.

Check the eylinder head for cracks,
and the gasket surface for burrs and
nicks. Replace the head i il is
eracked. Do not plane or grind mere
than 9.014 inch from the cylinder
head:gasket surface. Remove all burrs
or scratches with an oil stone,

CYLINDER HEAD FLATMESS

Check the flatness of the:evlinder
head gasket surface (Figo 5),

FIG. 7—Valve Seat Widih

VALVE SEAT RUNOUT

Check the valve seat runout with
an accurate gauge (Fig. 6). Follow
the instructions of the gauge manu-
facturer, If the runout exceeds: the
wear limit, reface the valve and valve
seat,

VALVE SEAT WIDTH

Measure the valve seat width (Fig.
.

REAMING YALYE GUIDES

If it becomes necessary to ream a
valve puide (Fig. 8) to install a valve
with an oversize stém, a reaming kit
is available which contains the fol-
lowing reamer and pilot combina-
tions: a O03-inch 0.5, reamer with
a standard diameter pilot, & 0.015-
inch 08, reamer with & 0.003-inch
8, pilot; and a 0.030-inch reamer
with 4 0.015-inch 0.5. pilot.

T58P-g085.8

| S A1237-A

FIG. B—Reaming Valve Guides
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" WALVE SEAT
ENGINES AND BNTAKE, WIDITH
43 B Al348-A

FIG. 9—valve Seat Refacing—
Exhust 352 and 430 and
Intoke 430

When going from 2 standard size
valve to an oversize wvalve, always
usz the reamers in sequence, Always
reface the valve seat after the valve
guide has been reamed.

REFACING VALVE SEATS

Refacing of the valve seats should
be closely co-ordinated with the re-
fecing of the valve face so thar the fin-
ished scal will match the valve face
and be cenlered. This is important
so that the valve znd seat will have
a good compression fght fir Be
sure that the refacer gnnding wheels
are properly dressed.

FRCW TOP OF SEAT,

\ TO REMOVE STOCK
1]
USE 15° wHES

0.040—0.680
Al211-A

FIG. 10—intoke Vaive Seat
Refacing—352 Engine

Grind the sxhaust valve seats of
both engines and the intake valve
seats of the 430 engine to a ue 45°
angle (Fig. 9). Grind the infake valve
seat of the 352 engine w 2 rue 307
angle (Fig. 10). Remove only enough
stock to clean up pits, grooves, or @
comrect the wvalve sear runonr. Afier
the seat has been refzced, measire
the seat width (Fig. 7). Nammow the
seal, il pecessary, to bring it within
lirnits.

If the valve seat widith exceeds
the maximum limils, remove enough

stock from the top edpe andfor
bottom edge of the sest to rednce
the width to specifications (Fig. 9
or 10).

On the exhansy valve seats of bolth
engines and the intake valve seats
of the 430 epgine, use a 60° angle
grinding wheel to remove siock from
the bottom of the sears (raise the
sea1s) and use a 30° angle wheel 1o
remove siock from the top of the
szats (lower the ssars),

On the intake valve sezts of the
352 engine, ose a 157 angle grinding
wheel to remove stock from the top
of the zeats (lower the seats),

The fOnished wvalve sear should
conigct lhe approximare center of
the valve face. To determine where
the valve scal coniscis the face, coat
the seat with Pressian blue, then sat
the valve in place. Rotate the valve
with light pressure. If the blos &
transferred o0 the cepter of ihe
valve face, the conrmact is sstisfac-
Wy. I the blue s wansferred to
the top cdge of the valve face,
lower the vzlve sesi. If the blue i=
transferred to the bottom edge of
the valve face, e the valve =z=at.

WALVE SEAT

A10T0-A

FIG. 11—critical Valve Tolerances

After refacing the valve seat, it
is good practice to lightly lep in the
valve with a mediom grade lapping
compound, Remove all the com-
pound from the valve and seat after
the lapping operaticn.

YALVES

CLEANING AND INSPECTION

Remove all deposits from the
valve with & fine wire brush or bufi-
ing wheel The crtical mspection
points and tolerances of the valves
are Mustrated n Fig 11,

Inspect the valve fasce and the
edee of the valve head for pits,
grooves, scores, of other defects.

Inspect the stem for a bent condi-
ton and the end of the stem for
grooves or scores. Check the wvalve
head for signs of bumming or ero-
sion, warpage, and crecking, De-
fects, such as minor pits, grooves,
ctc. may be removed. Discard
valves that are severely damaged.

A1D11-A

FIG. 12—Valve Face Runout

Inspect the wvalve springs, valve
spring retziners, Jocks, and slesves
for defects. Discard any visually de-
fective parts:

VALVE FACE RUNOUT

Check the valve face mnmn (Fig.
12}, It should mot excesd the wear
Imit.

VALVE STEM CLEARANCE
Check the wvalve stemy o valve
gutde clearance of cach valve in iis
respective valve guide with the ool
shown in Fiz 13 or its equivalent.
If the clearance excesds the wear
himit, try- a mew valve,

Al199-A

FIG. 13—valve Stem Cleorance
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VALVE SPRING PRESSURE

Check the spring for proper pris-
sure (Fig. 14} Do not remove the
damper spring from the 430 engine
when checking the pressure. Weak
valve springs cause poor engine per-
[ormance; therefore, if the pressure
ol any spring exceeds the wear limit,
rieplage the spring.

Valva
Spring Tester |

FRESSURE
READHMG

:'mdi;.n
FIG. 14—valve Spring Pressure

VALVE SPRING SQUAREMNESS

Check each spring for squareness,
using # stecl square and a surface
plate (Fig. 13). Stand the spring and
sguare on end on the surface plate.
Slide (he spring up to the square,
Revolve the spring slowly and ob-
serve the space between the top coil
of the spring and the square, If the
spring is out of square more than
1416 inch, replace it,

REFACING VWALVES

The valve refacing vperation
should he closely co-ordinated with
the valve seat refacing operation so
that the finished angle of the valve
face will march the valve seat, This
is important so that the valve and
seal will have a pood compression
tight fit. Be sure that the relacer
grinding wheels are properly dressed.

If the valve face runout is exces-
sive and/or to remove pits and
arooves, reface the exhaust valves
of both engines and the intake valves
of the 430 engine to a true 44°
angle, Reface the intake wvalves of
the 352 engine to a true 29° angle.
Remove only enough stock to correct
the runout or to clean up the pits
and grooves. If the edpe of the valve
head is less than 1/32 inch after
grinding, teplace the valve as the
valve will run too hot in the engine.

Remove all prooves or score
marks from the end of the valve
stem, then chamifer 4s Decessary.

Do not remove more than 0010
inch from the slem.

After refacing the wvalves, it is
good practice to lightly lap in the
valves with a medivm grade lapping
compound 1o match the seats. Be
sure to remove all the compound
from the valve and seat after the
lapping operation,

SELECT FITTING YALVES

If the walve stem to valve guide
clearanee excoeds he wear limil,
ream the valve guide for the next
oversize valve atem, Valves with over-
si7e stem diameters of 0003, (K015,
and (0,030 inch are available for
service, Always reface the valve seat
after the valve guide has been reamed.

HYDRAULIC VALVE LIFTERS

The lfter assemblies should be
kept in proper sequence so-that they
can be installed in their original
position. Inspect and test each lifter
separately so as not to intermix the
internal parts. If any part of the
lifter assembly needs replacing, re-
place the entire assembly.

CLEANING AND INSPECTION

Thoroughly clean all the parts in
¢lean solvent aod wipe them with a
clean, lint free cloth.

Inspect the parts and discard the
entire lifter assembly if any part
shows sipns of pitting, scoring, gall-
ing, or evidence of non-rotation.
Also, replace the enlire assembly if
the plunger is not free in the body.
The planger should drop e the hot-
tom ot the body by its own weight,

Assemble the lifter assembly and
check the assembly for frecness of
operation by pressing down on the
push rod cup. Also, the lifter as-
semblies can be tested with a hy-
draulic valve lifter tester to test the
leak down rate. The leak down rate

MOT MORE
THAM 14,7

ATD14-A

FIG. 15~Valve Spring Squareness

specification is 8-45 seconds. Follow
the instructions of the test unit man-
ufacturer.

ROCKER ARM TO VALVE CLEARANCE
i[ the walve apnd/or valve seat
have been refaced, it will be neces-
sary to check the clearance between
the rocker arm pad and the valve
stein with the valve train assembly
installed in the engine (Page 1-9).

TIMING CHAIN

Clean all pares in solvent and dry
them with compressed air. Inspectl
the chain for broken links and the
sprockets for cracks, and worn or
damaged teeth, It is recommended
that all the components be replaced
it any one item needs replacement,

CAMSHAFT AND BEARINGS

Clean the camshafr in solvent and
wipe dry. Tnspect the camshaft lobes
for scoring, and signs of abnormal
wear, Lohe wear characteristics may
result in pitting in the general area
of the nose portion of the lobe. This
pitring is not detrimental to the opera-
tion of the camshaft;, therefore, the
camshaft should not be replaced until
the lobe liff loss has exceeded 0,005
inch.

The lift of camshaft lobes cun ooly
be gccurately checked with the can-
shaft installed in the engine. Refer to
“{Camshaft Lobe Lift" in Section 3 of
this part,

Check the camshaft journal (o
bearing clearances by measuring the
diameater of the journals and the
1.D. of the bearings, If the ¢learance
gxceeds the wedr lLimil, the cam-
shaft journals should be refinished
for undersized bearings or the ¢am-
shaft replaced, and/or the bearings
should be replaced. Bearings are
available prefinished o size  for
standard and 0.015-Inch  undersize
journa] diameters.

Cheek the distcibutor drive pear
for broken or chipped teeth.

Remove light scufls, scores, or
nicks [rom the camshaft machined
surfaces with a smooth gilstone,

CRANKSHAFT

CLEANING AMD INSPECTION

Handle the crankshaft with care
te avoid possible fractures or dam-
age to the finished surfaces, Clean
the crankshaft with solvent, then
blow out all oil passages with com-
pressed air,

Inspect main and connecting rod
journals for cracks, scratches,
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grooves, or scores, Dress minor im-
perfections with an oilstone. Reflin-
ish severely marred journals.

Measure  the diameter of each
journal in al least four places to de-
termine out-of-round, taper, or un-
dersize condition (Fig. 16),

If the journals exceed the wear
timit, they should be reflnished to
size for the next undersize bearing.

REFINISHING JOURMALS

Refinish the journal to pive the
proper clearance with the mext un-
dersize beuring, If the journal will
not “clean up™ to give lhe proper
clearance wilh the muximum under-
size bearing availuble, replace the
crankshaft,

Always reproduce the same jour-
nal shoulder radius (hat existed
criginally, Too small & radius will
result in fatipue failure of the crunk-
shaft, Too large a radius will resull
in bearing failure due to radius ride
of the bearing

A VWi B = VERTICAL TAFER
C¥5 D = HORZOMTAL TAPER
A Vi€ AND B VS D — OUT-OF-ROUND
CHECK FOR OUT-OF-ROUND AT
EACH EME OF J0OURMAL

A
i
1 o P
i ¢
\ y: /
\ ;
. #in
N el e
——s ATO15-A

FIG. 16—Crankshaft Journal
Measuremants

After refinishing the journals,
chamfer the oil holes, then polish
the jourpal with a Mo, 320 pdl
polishing cloth and veogine oil
Crocus cloth may be used also as a
polishing agent,

CONMNECTING RODS

The connecting rods and related
parts should be carefully imspected
and checked for conformance to
specifications. Various forms of en-
gine wear caused by these parls can
be readily identified.

A shiny surface on the pin boss
side of the piston usually indicates
that a connecting rod is bent or the
piston pin bole is pot in proper re-
Iation to the piston skirt and ring
Broaves.

Abnormal connecting rod bear-
ing wear can be caused by either a
bent connecting rod, an improperly
machined crankpin, or a tapered
conneciing rod bore.

Twisted connecting rods will not
create  an easily  identifiable  wear
pattern, but badly twisted rods will
disturb the aétivn of the entire pis-
ton, rings, #nd coonecting rod as-
sembly and muay be the cause of
excessive ¢il consumplion,

CLEANING AND IMSPECTION

Remove the bearings from the rod
and cap. Identify the bearings if they
are to be used again,

Clean the connecting rod in sol-
vent, including the rod bore and the
hack of the inserts, Do not use a
caustic cleaning solution, Blow oul
all passages with compressed air,

Inspect the connecting rods for
signs of fractures und the bearing
hores for out-of-round and taper,
If the bore exceeds the recom-
mended limits and/or if the con-
necting rod i fractured, it should
be replaced,

On a 332 engine, check the piston
pin to conpecting rod bushing clear-
ance. Replace the connecting rod if
the bushing is 20 worn that it cannot
be reamed or honed for an oversize
pin.

On a 430 engine, check the 1. D,
of the connecting rod piston pin bore
and the O. D, of the piston pin. Re-
place the connecting rod if the pin
bore is not within specifications, Re-
place the piston and pin if the pin
is not within specilications. To chack
the interference fit of the pin in the
connecling rod, refer to Part 1-3,

Replace defective connecting. rod
nuts and holts,

After the conoucting rods are as-
sembled to the piston, check the con-
necting rods for bend or twist on a
suitable alipnment fixture. Follow the
instructions of the fixture manulac-
turer. If the bend apd/or twist is ex-
cessive, the connecling rod should be
stegightened or replaced.

PISTONS, PINS, AND RINGS
CLEANING AND INSPECTION

Remove deposils [rom the piston
surfaces and from the underside of
the piston head, Clean gum or var-

fool - RC.500

CEAros-A

FIG. 17—Ceaning Ring Grooves

nish from the piston skin, piston
pims, und rings with solvent, Do not
use a canstic cleaning. soletion or a
wire brush to elean plsions. Clean
the ring grooves with u ring groove
cleaner (Fig. 17). Moke sure he oil
ring slots (or holes) are clean.

Carcfully inspect the plstons for
fractures at the ring lands, skirts,
and pin bosses, and for scuffed,
rough, or scored skirts, If the lower
inner portion of the ring grooves
huve high steps, replace the piston,
The step will interfere with ring
operalion and cuuse excessive ring
side clearance.

Spongy, eroded areas npear the
edge of the top of the piston are
usually caused by detonation, or
pre-ignition, A shiny surface on the
thrust surfuce of the piston, offser
from the centerline between the pis-
ton pin holes, can be caused by a
bent connecting rod. Replace pis-
tons that show signs of excessive
wear, wavy ring lands, froctures,
and/or damage from detonation or
pre-ignitian,

Check the piston o eylinder bore
clearance with a ledsion scale onnd
ribbon (covered under “Fitting Pis-
tons'’) and the ring side elesrance
{vovered under "Fitting Piston
Rings').

Repluce piston pins showing signs
of fracture or etching wnd/or wear.

On a 352 engine, check the piston
pin lit in the piston and rod bushing.

To check the pin fit in the con-
necting rod of a 430 engine, refer
to Part 1-3.

Replace all rings that are scored,
chipped, or cracked. Check the end
gup and side clearance, It is pood
pructive o always install new rings
when ovérhauling the engine. Rings
should ot be transferred from one
piston (o another repardless of
mileage.

FITTING PISTOMS

Pistons are available for service
in standard sizes and 0.020, 0,030,
0.040, and O.0-inch oversize. Stand-
drd size pistons are divided into two
sizes and are identified by a daub of
red or blue paint. Refer to Parl 1-5
for the availahle sizes.

The piston to cylinder bore clear-
ance should be from 0001 1-0.0029
inch (332 engine} ar LOOOK—0.0026
inch {430 engine). The wear limit is
0.005 inch,

If the clearance is greater than the
miaximum limit, recheck caleulations
te be sure that the proper size piston
has becn selected, check for a dam-
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aged piston, then tty a pmew piston.

Ii the clearsnce is less than the
minimum Bmit, recheck caloulstions
before irving apother piston. If none
can be fitted, refimish the cyvlinder for
the next size piston.

When a piston has been Bited,
mark it for assembly in the oylinder
to which it was fitted.

If the aper and out-of-round con-
ditions of the cylinder bore are with-
in limiz, new pision rings will give
safisfaciory service provided the pis-
ton clearance in the cylinder bore is
within limite. If the new rings are to
be mstalled in a used cylinder that
has not been refinished, remove the
cylinder wall “glare.™

To fit a piston:

1. Calculate the size pisten to be
esed by 12aking a cvlinder bore check
(Fig. 25).

2, Select the proper size piston to
provide the desired clearance.

Mazke sure the pision and cylinder
bhore are &t room temperzmore (T0°F).
After any refinishing operation, allow
the cylinder bore to cool and make
sure the pistion and bore are clesn
and dry before the piston fit is
checked.

3. Attech = tension =cale to the
end of a feeler gauge nbbon that 1s
frce of demis or burrs. The feeler
nbbon should be Y% inch wide =nd
of poe of the (hicknesses listed in
Table 3.

4. Position the ribbon in the cvl-
inder bore so that it extends the en-

TABLE 3-piston Clearance

13
=i
ad

12
1 t

=

T s

L)
-

RIBBON GAUGE PULL 1IN POUND

4%

{ECAMPLE)

tire lengih of the piston st 907 from
the piston pin location.

5. Invert the piston amd install it
in the bore =0 that the end of the
pision is zbout 135 inches below the
top of the cylinder block and the pis-
ton pin is parallel 1o the crankshaft
axis,

6. Hold the piston and slowly pull
the scale n a straight line with the
rbbon, poting he pull reguited W0
remove the feeler mbbon (Fig. 18).

In Table 3, the diagonal lines rep-
resent fecler nbbons of vanous thick-
nesses, the horirontal hines represent
the pounds pull, and the vertical fines
represcnt the clearances. To deter-
ming the clearance, locate the line
represeniing the pounds poll requmred
to remove the feeler ribhon from the
cylinder bore. Follow the horizontal
line 1o the right until it iniersects the
dizgonsl line representing the fecler
ribbon. Read down the vertical Linc
for the clearance.

Examgple 1. If = 0.001 3-inch fecler
ribbon is used and it tskes spproxi-
malely 4% pounds pull 10 remove
the fecler ribbon, the clearance is ap-
prozimately 0.0008 inch. This is de-
terminéd by locating the pounds. pull
(4% ) in Table 3 and following the
line to the right uptil it intersects
with the diagonal line representing
the 0.0015-inch fecler ribbon. Read
down the verntical line for the clear-
ance {approximately 0.0008 inch).

Example 2. If & 0.003-inch feeler
mbbon is used and it takes approxi-

Al017-A

mately 9 pounds pull to remove the
ribhon, the resaltant clearance is ap-
proximately 0.0013 inch.

Example 3, If a 0.003-inch feeler
nbbon is used and it takes approxi-
mately 4 pounds pull to remove the
fecler mbbon, the resultant clearance
is approximately (LOOZ6 inch,

FITTING PISTON RINGS

1. Select the proper nng sct for the
size pision lo be used.

2. Position the nng in the cylinder
bore in which it 15 going to be uscd.

3. Push the nng down inio the
cylinder bore area where normal rfing
Wwear 15 ndl encountercd.

P
FIG. 19—piston Ring Gap
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4. Usze the head of a piston to
position the ring so that the ring is
square with the cylinder wall, Use
caution tu aveid damage to the ring
or cylinder bore,

5. Measure the gap between the
ends of the ring with a feeler gaupge
(Fig. 19), If the gap is less than the
recommended lower limit, try another
ring set,

6. Check the ring side clearance of
the compression rings with o feeler
gauge inserted berween the ring and
its lower land (Fig, 20).The gauge
should slide freely around the entice
ring circumference without binding.
Any wear that cccars will form a
slep at the inner portion of the lower
land. If the lower lands have high
steps, the piston should be replaced,

' i

FIG. 20—Ring Side Clearance

FITTING PISTOM PFINS

The piston pin ft should be a light
thumb press fit at normal tempera-
wre (70°F). Standard piston pins are
coded presn.

Pins of (.001-inch oversize (color
coded biue) and 0.002-inch oversize
(color coded yellow) are available for
the 352 engine.

Oversize piston pins are not avail-
able for the 430 engine. Piston and
pins are serviced only as an asembly
on this engina.

On a 352 enging, if the pin hole
in the piston must be reamed, use an
expansion-type piloted reamer, Place
the reemer in & vise and revolve the
pision around the reamer. Set the
reamer to the size of the pin bore,
then expand the reamer shightly and
trial ream the pin bore. Take z light
cut. Use a pilot sleeve of the nearest
size ip mainizin elignment of the
bares. Check the hole size, using the
new piston pin. If the bore is small,
expand the reamer slightly and make
anodher cut. Repeat the procedure
until the proper fit is obtained. Check
the piston pin for fit in the respec-
tive rod bushing. If mecessary, ream
or hone the bushing to fit the pin.

MAIN AND CONMECTING
ROD BEARINGS

CLEANING AMD INSPECTION

Clean the bearing inserls ancd cups
thoroughly. Inspecl cuach  bearing
carefully. Bearings lhut have o
scored, chipped, or worn surfuce
should be replaced. Typical exam-
ples of bearing [ailure ond thelr
causes wre shown in Fig, 21, Cheek
the clearance ol beurings thut up-
pear to be salisluclory with Plast-
gage. Fil new beurings following the
recommended procedure,

BEARING REPLACEMENT

The main and connecting rod
bearing inserts are selective fit and
do not reguire reaming to size upon
installution. Do not file or lap bear-
ing caps or use shims to obiain the
proper bearing clearance.

Selecuve it bearings are availuble
for service in standard sizes only.
Standard beurings are divided into
two sizes wnd are identified by a
daub of red or blue paine. Refer to
Part 1-3 [or the available sizes, Hed
marked beariogs increase the clear-
ance; blue murked bearings decrease
the clesrance. Undersized bearings,
which are not selective fir, are avail-
able for use on journals that have
been refinished.

Normally, bearing journals wear
evenly and are not out-of-round.
However, il a bearing is being fitted
(¢ wn out-of-round journal, be sure
to fit the bearing to the maximum
diameter of the journal, If the bear-
ing s fitted to the minimum diam-
eter with minimum clearance, inter-
ference may result, causing an early
failure. It is not recommended that
bearings be fitted to a crankshaft
journal which exceeds the maximum
out - of - round specifications. When
replacing siundurd bearings with

new bearings, it is good practice to
fiest try (o obtuin the proper cleaes
ance with two blue beariog halves,

When checking the widih of the
Plastigage, check at the widest point
in order 1o get the minimum clear-
unce, Check al the nurrowest point
in order w get the musimum clear-
ance, The difference berwsen the
two readings is the taper,

If the ¢leurunce is less than the
specified limits, try two red bhearing
halves or u combination of red and
blue depending upon the condition,
If the stundurd bBeurings do not bring
the clearance within the desired
limits, refinish the crankshaft jour
nal, then instull undersize bearings.

Do not gel loreign matier uncer
the inserts, In time the foreign mat-
ter may distort the bearing and
cause bearing failure,

Muin Bearings—Engine Instnlled

. Replace one bearing ut a time,
leaving the other bearings securely
Fastened. Remove the main bearing
cap to which new bearings are 0
be installed.

2. Insert the upper bearing re-
moval tool (tool 6331) in the ail hole
in the crankshafl.

3. Rotate the crankshaft in the
direction of engine rotation to force
the bearing out of the block,

4. To install the upper main bear-
ing, place the plain end of the hear-
ing over the shaft vn the locking
tang side of the block., Using ool
6331 in the oil hole in the crank-
shaft, rotate the crankshaft in the
opposite  direction of engine rota-
tion until the bearing scats itself, Re-
move the ool

5. Replace the cap bearing.

6. Clean the crunkshaft journal
and bearing inserts,

7. Support the crankshaft so its
weight will not compress the Plasti-

RADIUS RIDE

RADIUS RIDE

FIG. 21—Typical Bearing Failures

AlO21-A
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PLACE P]ur.h:?qgn FilLL
WIDTH  OF JOURMAL
ABOQUT Wy IRCH
QFF CEMTER

CHECK ‘wWiDTH
OF  Plastigoge

:I - kY g ! o005
T b\ . IIELEARANCL

13 \ﬂmmsumna
INSTALLING
Plnshigags A1022-A

Piastigoge
FIG. 22—Installing and Measuring
Plastignge—Engine in Chassis

gage and provide an erroncous read-
ing. Position ‘a small jack so it will
bear against the counterweight ad-
joining the bearing which is being
checked.

B. Place a picce of Plastigage on
the bearing surface the full width
of the bearing cap and about ¥4 inch
olf center (Fig. 22},

Y, Install the cap and tighten the
bolts 10 specificatons. Do oot turn
the crankshaft while the Plastigage is
in place.

10. Remove the cap, then using
the Plastigage scale, check the widih
of the Plastigaye.

11, Aflter the besring has been
checked and found to be =atisfac-
tory, apply a light coat of engine
oil to the journal and bearings, then
install the bearmg cap. Tighten the
cap bolts to specifications.

12. If the rear main bearing is re-
placed, replace the lower oil seal
m the rear main bearing cap and the
side seals. The upper oil seal (in the
block) cannot be replaced with the
crankshaft installed,

Main Bearings—FEngine Removed
1. With the engine inverted on

the workstand, remove the bearing
insert from the cap and block of

CHECE. WIDTH

PLACE Plostgmgs FULL OF Plagtigage

WIDTH OF MCURNAL

those bearings that are o be replaged.

2. Follow steps 4 thre & unler
“Muin Beurings—Enpine Instatled."

3 Pluge woplece of Pluslignge on
the crankshaflt journal, the Lull width
of the journal and about 4 inch off
cenler {Fig. 23],

4. Follow steps Y thru 12 under
*Main Bearings—Engine Installed."

Connecting. Rod Bearings,

1. Install the new hearings in the
connecting rod and cap.

2. Pull the connecting rod assem-
bly down firmly on the ecrankshall
journal,

Y. Plice a picce of Plastigage on
the lower bearing surface, the full
width of the cap and about % inch
ofl center.

4. Install the c<ap und tighten
the connecting rod auts Lo specifi-
cutions. Do ool turn the crankshaft
while the Plastipage is in place.

5. Remove the cap, lhen using
the Plastigage seale cheek the width
of the Plastigaye,

6. After the bearing elearance has
been checked and found to be satis-
factory, apply & light coatl of engine
gil 10 the journal and bearings, then
install the connecting rod cap.

7. Repeat the provedure for the
remaining conoecting rods that re-
quire new bearings.

FLYWHEEL—MANUAL-SHIFT

TRAMSMISSIONS
INSPECTION

Inspect the Avwheel for cracks,
heat check, or other defects that
would make it unfit for lurther serv-
ice. Machine the friction surface of
the fywhesl if it is scored or worn.
IE it is pecessary (o remave more
than 0.045 inch of stock from the
original thickness, replace the fy-
whee],

Inspect the ring gear for worn,
chipped, or cracked teeth. If the
teeth are damaged, replace the ring
gear.

With the flywheel installed on the
crankshaft, check the fiywheel face
runQur.

FLYWHEEL FACE RUNOUT

Install a dial indicator so that the
indicztor point bears against the
fivwheel face (Fig. 24). Tum the
fiywheel, making sure that it is full
forward or rearward so that crank-
shaft end play will not be indicated
as fivwheel runoul.

If the runout cicecds the maxi-
mum lmit, remove the fywheel and

check [or burrs between the fly-
whetl und the Taee of the crunkshult
mounting Munge. If no burrs exist,
cheek the runout of the erunkshall
mounting flunge. Replace the fly.
wheel or maching the crankshaft
Aywheel face if the mounting Hange
runout is excessive,

RING GEAR REPLACEMENT

Heat the defective ring geur with
a blow torch on the engine side of
the gear, then knock it off the Ny-
wheel. Do not hit the flywheel when
removing the ring pear,

Heut the new ring gear evenly
until the gear expands enough to
slip onto the fOywheel, Muoke sure
the gear is seuted properly wguainst
the shoulder. Do not heat any por-
tion of the gear to o temperature
higher thun S00°F, If this Mmit is
excecded, the temper will be re-
moved from the ring pear teeth.

B 10244
FIG. 24 —Fiywheel Face Runout

CYLINDER BLOCK

During the disassembly of the
cylinder block for engine overhaul,
closely inspect the wear pattérn on
all parts to help dingnose the cause
of wear.

CLEANING AND INSPECTION

Thoroughly clean the block in
solvent. Remove old gasket material
from all machined surfaces. Remove
all pipe plugs which seal oil pas-
sages, then ¢lean oul all the pas-
sages. Blow out all passages, bolt
holes, ete. with compressed air.
Make sure the threads in the cyl-
inder head bolt holes are clean, Dint
in the threads may cause binding
and result in a false torque reading.
Use a 1ap to true-up threads and to
remove any deposits.

After the block has been thor-
oughly cleaned, make a check for
cracks. Minute cracks not visible to
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the naked eye may be detected by
coating the suspected area with a
mixture of 25% kerosene and 75%
light motor oil. Wipe the parr dry
and immediately apply & coating of
zinc oxide dissolved in denatured
alcohol, If ‘cracks are present, the
coating will become discolored at the
defective area. Replace the block if
it is cracked.

Check all machined pasket sur-
faces for burrs, nicks, scratches,
and scores. Remove minor imper-
fections with an oil stone. Check the
flatness of the cylinder block pasket
surface following the progedure and
specifications recommended for the
eyvlinder head,

Eeplace all expansion-type plugs
that show evidence of leakage.

Inspect the eylinder walls for scor-
ing, roughness, or other signs of
wear, Check the cyvlinder bore for
out-of -tound and taper. Measure
the hore with an accurate gauge
following the instructions of the
manufacturer. Measure the diam-
eter of each cylinder hore at the top,
middle, and bottom with the ghuge
placed al right angles and parallel
to the centerline of the engine (Fig,
23).

== CEMTER LIME -OF EMGINE —s g5
g n -
af‘ REGHT

A T
1. OUT.OFROUND = DCIFFERENCE BETWEEM
A AMD B

2, TAPER = DIFFERENCE BETWEEM THE A
MEASUREMENT AT TOPR OF
CYLIMDER BORE AMD THE A
MEASUREMENT AT BOTIOM OF
CYLINDER BORE ATO25.-A

FIG. 25—Cylinder Bore
Out-of-Round and Taper

Reflinish cylinders that are desply
scored andSor when out-of-round
and/or taper cxceed the wear limits.

If the eylinder walls have minor
surface imperfections, but the out-
of-round and taper sre within Limits,
it may be possible to remove the
imperfections by honing the cylin-
der walls and ipstalling new serv-
ige piston rings providing the pision
clearance is within limits. Use the

finest grade of honing stone for this
operation.

REFIMISHING CYLINDER WALLS

Honing 15 recommended for 1e-
finishing cylinder walls only when
the wulls have minor imperfections,
such as light sculls, scratches, ete.
The grade of hone lo be used iy
determined by the amount of metal
to be removed. Follow the instruc-
tions of ‘the hone manufacturer. If
coarse stones are used (o sturl the
honing operation, leave encugh ma-
terial so that all hone marks can be
removed with the finishing hone
which is used to obtain the proper
piston clearance,

Cylinder walls that are severely
murred andfor worn beyond the
specified limits should be refinished,
Before any eylinder is refinished, all
main bearing ¢aps must be in place
and tightened to the proper torque
s0 that the crankshaft bearing bores
will not become distorted from the
refinishing operation.

Refinish only the eylinder o oyl-
inders that require it. All pistons are
the same weight, both standard and
oversize; therefore, various sized pis-
tons can be intermixed without upset-
ting engize balance.

Refinish the cylinder with the most
wear first to determine the maximum
oversize. It the cylinder will not clean
up when refinished for the maximum
oversice piston recommended, replice
the block.

Refinish the eylinder to within ap-
proximately 0.0015 inch of the re-
quired oversize diameter. This will
allow cnough stoek for the final step
of honing so that the correet surface
finish and paftern sre obtained, Use
clear sharp hones of Mo, 220-280 grit
for this operation.

For thc proper use of the re-
finishing equipment, follow the in-
siructions of the manufacturer. Only
experienced personnel should be al-
lowed to perform this work,

After the final operation in either
of the two refinishing methods de-
scribed and prior to checking the
piston At, thoroughly wash the cyl-
imder walls with solvent to remove all
abrasive particles, then thoroughly
dry the walls, Cheek the piston [t
Mark the pistons 0 correspond (o
the cylinders in which they are to be
installed. When the refinishing of all
eylinders that reguire it has becn
completed and ull pistons fitted, thor-
oughly clean the entire block to re-
move all particles from the bearing
bores, oil passages, cylinder head bolt

holes, etc. Coat the eylinder walls
with oil.

OIL PAN AND OIL PUMP
(AND 430 EMGINE
VACUUM BOOSTER)

alL PAN

Serape any dirt or metal particles
from the inside of the pan. Serape
all old gaskel material from the gas-
ket surface. Wash the pun in 4 sol-
venl and drey it thoroughly, Be sure
all foreign mallér s removed from
below the batile plate,

Check the pan for cracks, holes,
damaged drain plog threads, o loose
baffle, and ‘a nicked or waiped gos-
ket surface.

Repair any damage, or replace
the pan if repairs can not be made,

OIL PUMP

Cleaning, Wash ull purts in a sol-
veol and dry them thoroughly, Use
4 brush to c¢lean the inside of the
pump housing and the pressure re-
lief valve chamber, Be sure all dirt
and chips are removed.

Clean the vacuum pump housing,
rotor, and vanes (430 engine),

Inspection. Check the inside of the
pump housing and the outer race and
rotor for domiage or excessive wear.

Check the mating surface of the
pump cover for wenar. If the cover
maling surfage is worn, scored, or
grooved, replace the cover.

Measure the ouler race to hous-
ing clearance (Fig. 26),

With the rotor assembly installed
in the housing, place a straight edge
over the rator assembly and the hous-
ing. Measure the rotor end play clear-
ance between the straight edge and
the rotor and outer race (Fig. 27).

The cuter race, shaft and rotor
are replaceable only ns an assembly,

Check the drive shaft to housing
bearing clearance by measuring the

Feelar Gouge

ATOT6-A

FIG. 26—0uter Race to Housing
Clearance
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0.0, of the shult and the LD, of
the housing bearing.

Inspect the relief valve spring [or
2 collapsed or worn condition

Check the relict valve spring ten-
sion. 1f the spring tension is not with-
in specifications and/or the spring is
defective, replace the spring.

Check the eelief valve piston for
scores and free operation in the bore.

On & 430 engine pump, inspect all
the vacuum pump parts for damage.
Replace the complele vacunm pump
if any part is domaged.

CRAMKCASE VENTILATION
SYSTEM MAINTENANCE

Refer to Group 17 for the correct

Fauler Gougw

FIG. 27—Rotor End Play

Stralght Edge

A1027-A

mileage interval for maintenanve.

The breather cap localed on the
oil filler tube should be ¢leaned with
a solvent ar the proper mileage in-
terval, After cleaning, oil the mesh
screen in the cap with light engine
oil,

The road draft tube seldom re-
quires cleaning except during u high
mileage engine overhaul However,
if there is evidence of crankcase
pressure, the (ube should be checked
for excessive siudge and eleaned out
if necessary. In addition, on the 332
engines; the maze screcn in the in-
take manifold balle plaw should be
cleaned in solvent to rémove any ac-
cumulation of sludge deposits.
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FIG. 1—1‘hunderhir; 352 Spedial
Y-8 Engine

The Thunderbird 352 Special V-8
engine (Figs. 1 and 2) has a 4.00-inch
bore and a 3.50-inch swoke and a
ozl piston displacement of 352 cubic
inches, It has a compression ratio of
9.6:1. The patent plate symbol for
the engine is “H."

MANIFOLDS

The intske manifold, which also
serves as the valve push rod cham-
ber cover, contains 2 passage
throuzh whe cener section and
onnder the carburetor, through which
hot exhaunst pases are directcd to
assist in vaporzing the incoming
fucl charge (Fig. 3).

The exhaust gases are directed into
the inlake manifold by a theomo-
stetically controlled exhaust valve
(Fig. 4). The valve is located at the
outlet of the right exhaust manifold.
When the valve 15 in the closed (heat
on) position, part of the cxhaust gases

AlZ247-4

FIG. 2—Sedional View of Thunderbird 352 Special V-8 Engine

are directed from the right exhaust
manifold, through the heat riser
passage, to the left exhapst mani
fold. When the valve opens (heat
off), more of the exhaust gases from

the right manifeld are permiited Lo
flow directly out the exhaust system
in the normsal manner.

The intzke manifold has two sets
of fuel passages, each with its own
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FIG. 3—intake Manifold Exhaust
Gas Possaoges

scparate inlel conneéction 1o the car-
burctor (Fig. 3). The nght barrels of
the carburetor feed Nos. 1, 4, 6, and
T cylinders and the left barrels [eed
Nos. 2,3, 5, and 8 cyhinders.

The distributor is mounted ot the
left front of the intake manifold.

CYLINDER HEADS

The cylinder head assemblies con-
tain the valves and the valve rocker
arm shaft assembly. The combus-
tion chambers are cast in the head.
Valve guides are an integra] part of
the head. The valves are arranged
from froot to rear on both banks
E-I-E-I-I-E-1-E (Fig. 6),

CYLINDER BLOCK

The cyvlinders are numbered {rom
fromt to rear on the right bank 1, 2,
3, 4 and on the left bank §, 6, 7, &.
The firing order is 1-5-4-2-6-3-7-8,

The crankshaft is supporied by
five insert main hearings. Crankshaft
end thrust is controlled by the flanges
of the No. 3 main bearing.

The top compression ring of the
piston is chrome-plated and the lower

[HEAT Citd)
ATOT3-A

FIG. 4 —Exhaust Gas Control Valve

[HEAT CFF)

T A1243-A

FIG. 5—Intake Manifold Fuel
Passages

compression ring is phosphate-
coaled. The oil control ring assembly
consists of a serrated spring and two
chrome-plated steel rails.

VALVE TRAIN

The intake snd exhaust valve as-
semblies are the rotating-type.

The valve rocker arms do not have
adjusting screws beczuse there is no
valve lash adjuostment with hydranlic
valve lifiers,

The camshafl s supporied by five
bearings pressed into the block

The camshaft is driven by a sproc-
ket and timing chsin in mesh with a
sprocket on the crankshafi Cam-
shaft end play is controlled by 3
thrust button and spring located be-

VALVE OPEN
UPTER BODY ~— TR )
1

§

FUSH ROD 1 |
(al g ﬁ !

PLUNGER

PLUMGER
SPRING

DiSC VaALVE
RETAINER

DISC WALVE

N BASE CIRCLE

K

. LQ'
A1244-A

FIG. 6—Valve Port Arrangement

tween the camshaft sprocket bolt
and the cylinder front cover,

Hydraulic valve [ifters are used
which provide zero valve lash and
minimize valve train noise. The
operation and parts identification of
the bydraulic valve lifters are shown
in Fig. 7.

When the valve is closed, the lifter
assembly s on the base circle of the
camshaft lobe and the valve push rod
is In itz lowest position. With the
lifter pssembly in this position, the
plunger spring expands forcing the
Plunger upward. This sction is trans-
mired o the valve rocker arm via the
valve push rod until there is solid
contact between the valve and the
valve end of the valve rocker =rm
{zero valve lash), In this position, the
oil hole in the lifter and plunger is
indexed with the lifter oil gallery and
oll is forced mmder pressure into the
plunger. This creates a pressure dif-
ferential above and below the valve
disc. The high pressure above the
valve disc forces the valve disc open
and the oil fills the arca below the
plunger; equaliring the pressure on
each side of the wvalve disc.

Al1245-A

FIG. 7—=Typical Hydraulic Valve Lifter Operation
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FIG. 8—Lubrication System

Whenever clearance between the
valve and/the wvalve rocker arm
tends [o he present, the plunger
spring expands pushing the plunger
until there is solid contact between
all parts of the valve rrain mech-
anism.

Ag [he camshaft rotates (valve
opening), the valve lifter is raised
and the sudden increase in oil pres-
sire below the plunger forces the
valve dise closed and the lifter be-
comes a hydraulic ram. During this
period, a slight leakape of oil from
helow the plunger occurs. As the
high point on the camshaft lobe ro-
tates past the lifter, the push rod
forces the valve lifter down and re-
seats the valve. The pressure on the
oil below the plunger is relieved and
the wvalve disc opens so that the
chamber can again be filled. This
cycle is repeated for each revolution
of the camshaft.

LUBRICATION SYSTEM

Qil from the oil pan sump is
forced through the pressure-type lu-
brieation system (Fig. 8) by a rotor
oil ‘pump. The oil pump is mounted

Al244-A

in the front of the crankcase. A spring
loaded relicf valve in the pump limits
the maximum pressure of the system,
Qil relieved by the valve is directed
back to the intake side of the pump.

A [ull-flow filler fillers the entire
output of the pump before it enters
the engine, A relief valve in the fileer
permits oil to bypass the filter if it
becomes clogged.

The oil from the filler flows iate
the main oil gallery which supplies
oil 1o each camshalt bearing, through
drilled passages in the block. Pas-
sages arc drilled from cach camshaft
bearing o each main bearing, Num-
ber 1 camshaft bearing feeds No. 1
main bearing, and No. 2 camshaft
bearing feeds MNo. 2 main bearing,
ele,

The oil then flows through notches
or grooves in the main bearings 1o
lubricate the crankshafl journals. A
jiggle pin in the main oil gallery
front plog allows any air that may be
trapped in the oil w escape. The
timing ¢hain and sprockets are splash
lubricated by oil from the jipgle pin,

The crankshaft is drilled from the
main bearings to the connecting rod
bearings. The ol fow iz a follows:

Main Connecting
Bearing Rod Beuring
Moo 1 Serves No. 1

Mo, 2 Serves Mos: Z.and 5
No. 3 Serves Mos. 3 oand &
Mo. 4  Serves MNos. 4 and 7
Mo, & Serves Mo, 8

A small groove is located in the
connecting rod at the mating face
where the cap contacts the connects
ing rod. This groove is used as an
oil squirt hole for cylinder wall lu-
brication. Ol from the connecting
ral squiirt hole lubricates the oppo-
site evlinder will. For example, the
Na, 1 connecting rod oils No. 5 eyl-
inder, etc. As the crankshaft turns,
the hole in the connecting rod bear-
ing sligns with the hole in the jour-
nal causing a direct squirt of oil onio
the cylinder wall.

0il passages dre drilled from the
main 0il gallery to each wvalve lifter
oil gallery, OQil from here feeds the
valve lifter assemblies. A reservolr
al each valve lifier bore boss traps
oil so that oil is available for valve
lifter lubrication as soon as the en-
gine starts:

An oil passage 1§ dreilled from
No. 2 camshafl bearing web (o the
left ¢ylinder head between Mos. 5
and o o¢viinders to lubricate the
valve rocker arm shaft assembly
tFig. 93. The oil passage in the cyl-
inder head is drilled from the cylin-
der head bolt bore to the No, 2 valve
rocker arm shaft support.

The oil flows through the valve
rocker arm shaft through drilled holes
in each valve rocker arm to Tubricate
the shaft bore and both ends of the
valve rocker arm. The excess oil spi-
rals down the rotating push rods and

WO, 3 BLPPORT,
LEFT HEAD
MO A SUPPORT,
RIGHT HEAD

CYLIMDER
HEAD BOLT
BORE

FROM MO, 2
CAMSHAFT
BEARING
T LEFT.
CYLIMDER
HEAD, AND
FROM MO &
CAMESHAFT
BEARING
T2 REGHT
CYLINDER
HEAD,

A1247-A
FIG. 9—Valve Rocker Arm Shoft
Lubrication
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FIG. 10—Crankense Ventilation System

lubricates the posh rod seats. The
right valve rocker arm shaft assem-
bly is similarly Jubricated from No
4 camshafi bearing via the No. 4
valve rocker arm shafi support

A bafile located under the valve
rocker arm shafi assembly shields
the valve stems from oil splash. Excess
oil is rerarned to the oil pan through
drzin back holes located &t cach end
of the cylinder head and in the push
rod chamber foor.

CRANKCASE VENTILATION

A crankcase ventilation tube is
located at the rear of the cngine,
The forward motion of the car
causes a parial vacuum to be formed
at the ube outlet. This vacuum schion
causes air to be drawn through the
enging from the oil filler cap located
al the front of the intake manifold
(Fig. 10), The filler cap contains a
filtering element which fillers the in-
cOmIng air.

From the filler cap, the air flows
mio the front section of the valve
push rod chamber where there are
few contaminating vapors. Here, the
mmeoming air has a chance to warm
up before contacting contaminating
vapors originating in the crankcase.
Warm ventilsting air minimizes the
formation of crankcase sludge.

The ventilating air is directed by

AT248-4

a baffle, located on the underside of
the intske manifold, upward into
the front of both valve rocker arm
chambers. The baffle also directs air
to the front of the lower crankcase
and into the timing chain chamber.

Air from the valve rocker arm

10 EADLATOR
SUPPLY TANK

chamber and from the crankcase
flows into the rear of the valve push
rod chamber. All air is then directed
out the crankcase ventilation tube,

COOLING SYSTEM

The coolant is drawn from the
bottom of the radiator by the water
pump which delivers the coolant to
the cylinder block (Fig. 11).

The coolanl travels through cored
passiges to cool the entire length of
each cylinder wull Upon reaching
the rear of the cvlinder block, the
coolant is directed upward into the
cylimder heads where it cools the
combustion chambers, valves, and
valve seats on its refurn to the front
of the engine.

The coolant from cach cylinder
head flows through the water pas-
sapes o the intake manifold and
past the water thermostat, if it is
open, into the radiator supply tank.
If the thermosiut is closed, a small
portion of the coolant is refurned w0
the water pump for recirculation,
I'he coure system is pressunized to
13-15 psi.

FIG. 11—Enoling System

Al1249-A
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E ENGINE REMOVAL AND INSTALLATION

FIG. 12—Thunderbird 352 Special V-8 Engine Installation

The procedures piven are for the
eneing . withogt  the: transmission
attached. Tf the engine and transmis-
sion dre removed as an- assembly, in-
gtall standard eyve bolls with %2-14
threads in the bosses st the top rear
ol the ‘exhaust” manifolds. Then at-
tach' the engine lifting bracket and
sling 10 the eye bolts. The engine in-
stallation s shown in Fig. 12,

REMOVAL

1. Drain the cooling svstem and
the crankease,

Z. Disconnect the battery ground
cable at the engine.

3. FRemove the hood, radiater, and
the air ¢leaner.

4, Bemove the oi] level dipstick
and the coil,

5. Disconnect (hy wil  pressure
sending unit wire at the sending wnit
and the flexible fuel line at the fucl
tank line. !

6. Disconnect the flexible wind-

shield wiper ling at the vacuum pump
and position it out of the way.

7. Remove the'wire loom from the
clips on the left valve rocker arm
cover and position the wires out of
the way,

8. On a gur with g windshield
wisher, disconnect the three lines st
the. wusher pump and poesition them
out- of the way.

%, On a car with a: manuaal-shift
transmission, -disconnect the accel-
erator,. Remowve the accelerator re-
tracting spring.

Hh On a car with ao sutomatic
transmissian, disconnect the aecelera-
tor Tod and the rransmission rod at
the accelerator cross shafl brucket
and secure.them {0 (he dash punel,

11. On u car with power steering,
disconneet the power steering pump
bracket {rom the water pump, then
wite the power steeting pump to the
liood lefl hinge in o posilion that will
prevent the ol [rom draining out,

12, On a car with power hrakes,
disconnect the power brake line at the

intuke manifold and at the flexible
line, then release: the line from the

brackets on the left valve rocker arm

cover and removethe line,

13. On a car with -an air condi-
tioner, disconnect the magnetic cluich
wire, Isolate the compressor,

14. Disconnect the heatey hose at
the water pump and at the intake
manifold,

15, Disconnect the generator wires
at the generagor,

16, Disconnect the engine tem-
perature sending unit wire at the
sending unit.

17. Remove the engine ground
strap- and [he starter cable retaining
bracket from the rear of the right
cylinder head.

18, Raise the front of the car,

1%, Remove the starter and dust
seal (and the automatic transmission
fluid-filler tube bracket). REemove the:
crankease wentilation 1ube,

20. Disconnece the muftler inlet
pipes from the exhaust manifolds,
and the engine right and left support
insulators at the engine,

21, On @ car with an automatic
transmiission, remove the converter
housing’ lower access cover anhd the
cover assembly, Remove the flvwheel
to converter nuts. Secure the con-
verter assembly in the housing. Re-
move the converter housiog to en-
gine lower bolts, and remove the oil
cocler lines retaining. clamp from the
engineblock.

22, On a car with a manual-shifo
transmission, remowve the flywheel
housing inspection cover and the
clutch pedal retfacting spring. Dis-
connect the chirch release hracket ar
the ‘equalizer rod and remove the
bracker from the enginge. Remove
the fivwheel housing (0 engine Upper
bolts.

23, Lower the car, then support
the transmission, Remove the con-
verter op flywheel housing upper re-
taining bolls.

24, 1nstall the enpine left' lifting
bracker on the front of the left cyl-
inder head where: the coil mounts,
Install the engine right lifting brack-
et at the rear of the right cylinder
hesd, Attach the engine lifting sling
(Fig, 13.).

25, Raise the cnegine shightly and
carefully pull it from the transmis-
sion,

26. Lift the copine out of the en-
gine compartment and ipstall it on a
wiork stand (Fig. 14},
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INSTALLATION

1. Position the exhanst gas control
valve, with a new gasket on cach side,
on the right exhapst manifold studs.
Temporanily tie the wvalve to the
manifold Place a new gaskel over
the studs of the left exhavst manifold.

2, Ioosen the epgine right and
left support insulators at the under-
body.

3. Artach the engine lifling brack-
ets and sfing {(Fig. 13), then romove
the engine from the work stand.

4. Lower the engine carcfully into
the engine compartmenl. Make surc
the exhaust manifolds are properly
aligned with the muffier inlsl pipes
end the dowels in the block cogage
the holes in the fiywheel housing or
converter housing.

£ On a cur with an automatic
transmission, start the converter pilot
into the crankshafl.

6. On = car with a manual-shift
transmission, siart the (ransmission
main drive gear inlo the cluich disc.
Iz may he necessary 10 adjust the posi-
tion of the ransmission io relstion to
the engine if the input shaft will not
coter the clutch disc. If the engine
“hangs up™ after the shaft enters, turn
the crankshaft slowly (transmission in
gear) until the shaft splines mesh with

7. Install the crankease ventilation
tebe and the Oywhee] housing or con-
verter bousing upper bolts, Tighten
the holts to specifications.

8. Starl the cngine right and left
support insulstor Lo engine bolts.
Disconnect the engine lifting sfing
and remove the lifling brackets,

9. Raise the front of the car, In-
stall the flywheel houvsing or con-
verler housing lower retaining bolts,
Tighten the bolts to specifications,

10. On a car with an automatic
transmission, remove the retainer
securing the converter in the housing,
then install the flywheel 1o converter
lockwashers and nuts. Tighten the
outs o speetficalions. Install the con-

S—— A1251-A
FIG. 13—Engine Lifting Brackets
and Sling

verier jower access plate and the
housing cover assembly. Install the
oil cooler lines refaining clamp.

11. On a manual-shift transmis-
sion, install the clutch bracket. Con-
necl the clutch release rod and install
the clutch rewracting spring. Install
the Avwheel housing lower cover.

12. Tighten all the engine front
support msulator bolts and nuts 1o
43-50 foot-pounds torgue.

13. Remove the retainer securing
the “exhaust gus control valve, then
connect both cxhaust manifolds 1o
the muffler inlel pipes. Tighten the
nuts to specificalions.

14, Position the dust seal and in-
stall the starter (and the sutomatic
transmission fluid filler tube bracket),

15. Remove the support from the
trunsmission and lower the car.

Taol— ] 009

A1252-A
FIG. 14—Engine Work Stand

16. Connect the generator wires.

17. Connect the enging temperz-
ture sending unit wire, Connect the
heater hose ai the intske manifold.

18. Connect the engine pground
strap and insiull the starter cable re-
tzining clamp 10 the rear of the right
eylinder head,

19. Connect the flexible fuel line,
the oil pressure sending unit wire, 2nd
the windshield wiper vacuum line.

20, Install the coil and connecct the
coil primary and high tension wires.

2L Install the oil level dipstick.

22. Position the wire loom in the
refaining clips on the left valve rocker
arm cover,

23. On a car with a windshicld
washer, connect the three wusher
pump lines,

24. On a ear with an automatic
transmission, connect the accelerator
rod and the ransmission rod,

25. On 2 car with a manual-shift
lransmisuon, install the accelerator
relracting spring. Connect the aceel-
crator rod.

26. On u car with power stecring,
connect the power steering pump
bracket 1o the water pump.

27. On 4 cur with power hrakes,
connect the power brake ling to the
intake manifold und 10 the flexible
line and install the line in the retain-
ing clips on the left valve rocker arm
cover,

28. On a car with an air condi-
tioner, connecl the magnetic clutch
wire and the compressor lines.

29, Install the radistor.

30. Fill and bleed the couling sys-
tem. Connect the heater hose at the
water pump,

M, Fill the crankcuse with the
proper grade and quantity of engine
oil,

32, Operate the engine a1 fast idle
and check all gaskets and hose con-
nections for leaks,

A3 On a car with an sulomalie
transmission, adjust the transmission
control linkage,

34, Install the air cleaner.

E] ENGINE DISASSEMBLY—ENGINE REMOVED

INTAKE MANIFOLD
AND DISTRIEUTOR

1. Disconnect the wires at the
spark plups:and remove the wires
from the ignition harness hrackets on
the valve rocker arm covers,

2. Remove the distributor ¢ap and
spark plug wire assembly.

3, Disconneet the distributor vac-
uum line il the distributer,

4, Remove the curburetor fuel
inlet line, the vacuum pump lines,
then remove the fuel pump and dis-
card the gasket,

5. Remove the radiator supply
tank.

6. Slide the clamp on the water

pump bypass hose toward the water
pump,

7. Remove the automatic choke
heat tube,

8. Remove the vulve rocker nrm
COVErs,

9, Cronk the engine until the No,
1 piston s ot T.D.C, at the end of
the compression stroke,
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ﬂr."15_|m Manifold
Removal or Instaliction

10. Rotzte the crankshaft damper
an additional 457,

11. Stzming at the No. 4 cvhinder,
loosen the right valve rocker arm
shaft support bolis in sequence, rwo
mms. 2l a tme. After the bolis are
all loosened, remove the valve rocker
arm shaft assembly and the oil baffie

FIG. 16—Baffie Plate Removal

12. Siarting at the No. 3 cylinder,
follow the same procedure on the lefit
valve rocker arm shaft sapport bols
This procedure mpst be followed to
avoid damage to the valve mecha-
ni=m,

13, Remove the valve push rods
in sequence.

14. Eemove the dismibutor bold
down holt and clamp and remove the
distributor.

15. Remove the intske manifold
refaming bolts.

16. Ionstall stendard eve bolls with
5/16-18 threads in the lefl front and
night rear rocker srm cover screw
holes snd atizch the enmne Efting
shins (Fig 15).

17. Raize the manifold and care-

fully remove it from the engine.

18, Remove the intake manifold
gaskets and seals,

19. Remove the baffle plate from
the valve push rod chamber floor by
prving up on the baffle with 3 s¢rew-
driver {Fig. 16).

20. Lift the hydraulic valve Lifters
from the cyvimder block and place
them in & rack so that they can be
installed in their .onginzl bore. The
internal paris of each hydranlic
valve [lifier sssembly are matched
sets. Do not intermix the pans, Kesp
the zssemblies intzct unul they are
1o be cleaned.

21. If the hydraulic valve liftars
can oo be removed with the fingers,
remove them with the ool shown in
Fig. 17.

A1255-A

FIB. 17—Hydroulic Valve Lifter
Removal

CYLINDER HEADS

1. Bemove the exhacsl manifold
lower retsimng bolis and tab wash-
crs and remove the cxhaust mani-
folds. Remove the spark ploss.

2. Remove the c¢ylinder head
bolis, and then instzll the cylinder
head holding finteres (Fig. 18}

3. Lift the cylinder head off the
block. Do not pry between the head
and the block. Remove and discard
the c¥linder head gasket

OIL FILTER AND ADAPTER

Unscrew the oil flier from the
adapter. Remove the oil filier adapter
assembly znd oil pressuze sending
onit as an assembly. Discard the
gasket

QIiL PAN AND OIL PUMP

1. Invert the engine on the work
stand.

2. Remove the oil pap reraining
screws @nd remove the oil pan. Dis-
card the gasket.

3. Remove the oil pomp =ftach-
ing bolis and remove the oil pump
apd inlet mbe as an assembly. Re-
move the ol pump dove shafr. Dis-
card the ol pump gasket.

FLYWHEEL

1. On 2 flywheal for 2 manuzl-
shift wansmission, mark the pres-
sure plate cover so that it can be
replaced in the same position, and
remove the clmch pressure plare and
cover assembly.

Tood —T35F-4083-A

FIG. 18—Cylinder Head Holding
Fixtures

2. Remove the fivwhecl retzining
bolls end remove the Byvwheel,

CYLINDER FRONT COVER

1. Disconnect the dove belt =d-
juesting arm &t the gencralorn.

2. Remove the fencraior sUpport
bolr at the water pump and the
bracket bolt at the cvlinder block.

3. Remove the gencrator, brack-
ets, and drive belts.

4. Remove the water pomp, pol-
lev, and fan as an assembly.

5. On a car with power sicering,
remove the power steering pulley.

6. Bemove the crankshaft damper
cap screw and washer from the end
of the crankshsft.

7. Install the puller on the crank-
shaft damper (Fig. 19) and remove
the damper.

Tood —T38F-E515-A Al25T-A

FIB. 19—crankshaft Domper
Removal
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Tood —TS5P-63432-A

Al25B-A

FI6. 20—tronkshaft Sleeve
Removel

8. If the crankshafr slesve is not
stepped down (the same O.D. on
both ends), remove it =s shown in
Fig. 20. If the crankshaft sleeve is
stepped  down (differest 0.D. om
each end), remove it with a three-
jawed puller (zool T&E75-N).

9. Femove the cviinder front
cover. Discard the cviinder fromt
cover pgasket,

TIMING CHAIN
AND SPROCKETS

1. Remove the crankshafi froot
oil slinger,

2. Remove the camshaft throst
bunon and spring, the sprocket cap
screw, The thrust button spring re-
tainer, and the fuel pump eccentric.

3. Shide both sprockets and the
timing chain forward, and emove
the sprockeis and timing chsin as zn
as=embly (Fiz. 21).

CONNECTING ROD
ASSEMELIES

1. Turn the engine on the work
stand s0 thar the front end is up.

2. Bemove anv ndge and/or car-
bon deposits from the upper end of
the cylinder bores. Move the piston
10 the boltom of its travel and place

a cloth on the piston head o collect
the cumings. Remove the cylinder
ridze with a ridge cutter. Follow the
instrociions furnished by the (ool
manufacrurer. Never cut into the ring
travel area In excess of 1/32 inch
when removing ridges.

3. Mazke sure all connecting rods
and caps are marked so thar they
can be insfalled in therr original lo-
cations,

4. Turn the crankshaft until the
conneciing fod being removed is
down.

5. Remove the connecting rod cap.

6. Push the connecting rod and
piston assembly out the top of the
cylinder with the handle end of a
hzmmer. Avoid damage to the crank-
pin or the cylinder wall when re-
moving the piston and rod.

j
= L= arase.a

FIG. 21—Timing Chain Removal
or Installation

7. Remove the bearing insens from
the connscting rods and caps.

CRANKSHAFT

1. Remove the main hearing caps.
2. Carefully lift the crankshaft om
of the cylinder block so that the
thrust bearing surfaces are not dam-

aged. Handle the crankshaft with care
to avoid possible fracture or damage
to the finished surfaces.

3. Recmove the rear journal oil seal
from the block and rear bearing cap,
and remove the cap to block side
seals.

4. Remove the main beaning in-
seris from the block and bearing
cHps.

CAMSHAFT

Carcfully remove the camshafi by
pulbng it toward the front of the
engine. Use caution to avoid dam-
zgng the journals and lobes.

CAMSHAFT BEARINGS

Drill & Y3-inch hole in the cam-
shafi rear bearing bore plug and use
tool T-7600-E to remove the plug.
Remove the camshaft bearings (Fig.
22},

fool TSN -4241.CEE

Teod=—
T5£l-525D-8
Drtnd 5
EEARING
EEMDVER
Detad B—
BEARING
BERACER

FIG. 22—camshaft Bearing
Removal or Installation

ﬂ DISASSEMBLY AND ASSEMBLY OF COMPONENT PARTS

VALVE ROCKER ARM SHAFT
DISASSEMBLY

1. Remove the colier pins from
ezch end of the valve rocker arm
shaft, then remove the flst washers
and spring washers.

2, Slide the rocker arms, springs,
and the supports off the shafr. He

sure 0 identify all the pars.

3. 11 i1 15 necessary 1o remove the
plugs from cach end of the shaft,
drill or pierce one plug, Insert a sieel
rod through the plug and knock out
the plug on the opposite end. Work-
ing from the open end, knock out the
remaining  plug.

ASSEMBLY

1. Lubricate all parts with engine
oil. Apply Lubrplute to the pad of
the valve rocker urma,

2. If the plugs were removed from
the ends of the shaft, use 2 blunt 100l
or large dizmeter pin punch and in-
slall a plug, cup side out, in each end
of the rocker arm shafi.
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FIG. 23—Valve Rocker Arm Shaft Assembly

3. Install the rocker arms, sup-
ports, and springs in the order shown
in Fig. 23. Be sure the oil holes in
the shaft are facing downward. Com-
plete the assembly by imstalling the
remaining two flat washers with the
spring washer between them and -
stall the cotter pin.

CYLINDER HEADS
DISASSEMBLY

1. Clean the carbon out of the
cylinder bead combustion chambers
before removing the valves.

Al1262-A

FIG. 24—valve Spring Retainer
Locks Removol or Installation

2, Compress the wvalve springs
(Fig. 24). Kemove the spring retuiner
locks, and release the spring.

3. Remoave the sleeve, spring re-
tainer, spring, stem seul, und valve,
Discard the valve stem seuls, Ideatify
all valve parts.

ASSEMBLY

1. Install each valve (Fig. 25) in
the guide from which it was removed
or to which it was fitted. Install a
new stem seal on the valve.

2, Install the valve spring over the
valve, and then install the spring re-
tainer and sleeve.

3. Compress the spring and in-
stall the retainer locks (Fig. 24).

4. Measure the assembled height
of the valve spring from the surface
of the cylinder head spring pad to

Ol SEAL
SLEEVE
EXHALUST
&
WALVE
SFRmG

INTAKE WALVE

A12863-A

FIG. 25—valve Assembly

Al261-A

the underside of the spring retainer
with dividers (Fig. 26). Check the
dividers against a seale, If the nssem-
bled height is greater than 1776
inches, install the necessary (L030-
inch thick spacer(s) between the eyl-
inder head spring pad and the valve
spring to bring the assembled height
to the recommended height of 1%He-
1%%2 inches, Do not install spacers
unless necessary, Use of spacers In
excess of recommendations will resuli
in overstressing the valve springs
which will lead to excessive load and
spring breaknge.

UDERSIDE OF SPRING RETAINER

SRFACE OF SFRNG FAD  AN2467-A

FIG. 26—Valve Spring Assembled
Height
HYDRAULIC VALVE LIFTERS

Each valve lifter is a matched as-
sembly. If the parts of one lifier are
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FIG. 27—Typical Hydraulic Valve
Lifter Assembly

inter-mixed with those of another,
improper valve operation may re-
sulr. Disassemble and assemble each
lifter separately, Keep the lifter as-
semblies in proper sequence so that
they can be installed in their original
bore.

DISASSEMBLY

L. Grasp the lock ring with needle
nose pliers to release it from the
groove, If pecessary, depress the
plunger 1o fully release the lock ring.

2. Remove the push rod cup,
plunger, and spring.

3. Invert the plunger assembiy and
remove the dise valve retainer by
carefully pryving up on it with a screw-
driver. Then remove the disc valve
ard spring.

Al269-A

FIG. 23—|’iﬂ:un Pin Remaoval

ASSEMELY

A typical hydraulic valve lifter is
shown in Fig. 27,

1. Place the plunger wpside down
on-a clean work bench.

2. Place the disc valve in position
over the oil hole on the bottom of
the plunger. Set the disc valve spring
on top of the disc.

3. Position the disc valve retainer

campussilm

LOWER ,}
COMFRESSION ~

RiNG

PISTCIM

& MUT A12TO-A
FIG. 29—Piston, Connecting Rod,
ond Related Parts

over the disc and spring and push
the retniner down into place on the
plunger.

4. Place the plunger spring, and
then the plunger (open end up) into
the lifter body.

5. Place the push rod seat in the
plunger.

6. Depress the plunger. Position
the closed end of the lock ring in the
groove of the lifter body. With the
plunger still depressed, position the
open ends of the lock ring in the
groove. Release the plunger, then de-
press it again to fully scat the lock
ring.

PISTONS AND
CONNECTING RODS
DISASSEMBLY

1. Mark the pistons and pins to

RIGHT BANK

ywﬂ

BEARING LOCK SLOTS TO
OUTSEDE OF EMGENE 'y
FROMY

EDEMTATION TO |
FEONT OF BNGINE AT2TI-A

FIG. 30—connecting Rod and
Piston Assembly

ussure assembly with the same rod
and installation in the same cylinder
from which they were removed,

2, Remove the piston rings, Re-
move the piston pin retuiners, then
drive the pin out of the piston and
cannecting rod (Fig, 28), Discard the
retainers,

ASSEMBLY

The piston, connecting rod, and
reluted parts are shown in Fig, 29,

L. Lubricute all parts with light
engine oil,

2, Position the connecting rod in
the piston and push the pin into
place. Assemble the piston and eon-
necting rod so that the bearing lock
slots will be 1o the outside of the en-
gine “V" (Fig. 30},

3. Insert new piston pin retainers
by spiraling them into the piston with
the fingers, Do not use pliers,

4. Follow the instructions con-
tained on the piston ring package and
instzll the piston rings,

8. Check the ring side clesrance
of the compression rings with a
feeler pauge inserted between the ring
and its lower land (step 6 under “Fit-
ting Piston Rings” in Part 1-1).

6. Be sure the bearing inserts and
the bearing bore in the conpecling
rod and cap are clean. Foreign ma-
terial under the inserts may distort
the bearing and cause a failure, In-
tall the bearing inserts in the con-
necting rod and cap with the tangs
fiting in the slotz provided,

OIL PUMP
DISASSEMBLY

1. Remove the oil inlet tube from
the 0il pump and remove the gasker,

DUSTRIBUTCR INTERMEDIATE
DRIVE ShHAFT

A1272-A

FIG. 310l Pump Assembly
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2, Remove the cover retaining
screws, then remove the cover. Re-
move the inner rotor and shaft as-
sembly, then Temove: [he outer race.

3. Insert a seclf-threading sheet
metal screw of the proper diameter
inta the oil pressure relie valve cham-
her cap and pull the cap oul of the
chamber. Remove the spring and
plunger,

ASSEMBLY

The oil pump assembly is shown
in Fig. 31,

1. Qil all parts thoroughly,

2. Install the oil pressurc relief
valve plunger, spring, and a new cap.

3. Install the outer race, and the

inner rotor and shaft asserabiy. The
inner rotor and shaft, and the owter

race are serviced a8 an assembly.
Oue part’ shoold not be replaced
without replacing the other, Install
the cover and tighten the cover re-
taining screws. to 6-9 foot-pounds
targue,

4, Position a new pasket and the
oil inlet tube on the oil pump and
install the retaining bolts.

E ENGINE ASSEMBLY—ENGINE REMOVED

IMSTALL FROMT GEARING. Q.005-0.020 INCH
BELOW FROMT FACE OF BLOCK

§A1273A

FIG. 32—Camshaft Front Bearing
Maasurement

CAMSHAFT BEARINGS

Camshafll bearings are available
pre-fnished o size for standard and
.01 3-inch undersize journal diame-
ters, The Dbearings are not inter-
changeable from one bore 1o ancther,
The bearings must be iostalled in
their respective bores

1. Position the new bearing at the
bearing bore, and press it into plage
with Lhe tool shown in Fig, 22, Align
the oil holes in the bearing with the
oil holes in the cylinder block when
the bearings are instzlled. Be sore the
cunshaft [ront bearving is installed
0.005-0.020 inch below the front face
of the cylinder block (Fig, 32}

2. Clean our the camshaft rear
bearing bore: plug recess thoroughly.

3. Coat the flange of a new plug
with water resistant sealer and in-
stall it with the flange Eacing in (Fig.
33}

4. Drive the plug in until it is
flush or slightly below the casting
surface: b

CAMSHAFT

The camshaft and related parts arc
shown in Fig. 34,

il the camshaft and apply Lubri-
plate to all lobes, then carefully slide
it through the bearings,

CRANKSHAFT

The crankshaft and related paris
are shown in Fig, 35

1. Be sure that the rear journal
oil seal grooves are clean. Iostull a2
new rear journal oil scal in the blogk
{Fig. 36) and rear main bearing ¢ap
(Fiz. 37). After installation, cul ihe
ends of the seals flush.

2, If the crankshaft main bearing
journals have been refinished to 3
definite undersize, install the correct
undersize bearings. Be sure the bear-
ing inserts and beuringbores are
clean, Foreign muaterial under the in-
serts may distort the bearing and
cause a failure.

Place the upper main besring in-
serts in posilion in the bore with the
tang fitting in the slot provided.

@ BEARIMGS

CAMSHAFT REAR
EE4RING  BORE
PLLIG

CAMEHAFT

TiIRG. CHAIM ARD
CAMSHAFT EPROQCKET

FUEL PLMP ECCEMTRIC

FIG. 34—Comshoft and Related Parts

Al

Tool—T58P-6260-A

Al12T74-A

FIG. 33—Camshaft Rear Beoring
Bore Plug Installation

3. Install the lower main bearing
mmserts in the bearing caps.

4, Curefully lower the crankshafi
into place, Be carefol oot to damags
the surfaces.

5. Check the clearance of each
main bearing, following the proced-

THRUST BUTTON —|

SPRIMG

SPRIMNG

BOLT AMD WASHER
A12T5-A
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CYLINDER BLOCK JOURNAL SEAL p—, BOIET

; REAR BEARIMG CAF
JOURMAL SEAL

%, e FLYWHEEL AND
Q‘-“Q, RIMG. .GEAR

REAR BEARING. CAP

u“&”u%

- MAIM BEARIMNG CAPE

CRAMKSHAFT
SPROCKET

SLEEVE ; l B
MAIN BEARING
INSERTS

FROMT QL
SLINGER

DAMPER

POWER STEERIMG
PLIMP PULLEY

BOLT

BT —™

WASHER A127&-A

FIG. 35—Crankshaft and Reloted Parts

ure under “Main Bearing Replace- 8. Pry the crankshaft forward

sealer on the side seals, the seals nre

ment” in Part 1-1.

6. If the bearing clearances are
satisfactory, apply a light coat of
enpine oil to the journals and bear-
ings, then install all the bearing caps,
except the thrust bearing cap (No. 3
bearing). Main bearing caps are num-
Bered 1 thru 5 starting at the front of
the engine, The arrows on the cap
should be pointed toward the front of
the engine, Tighten the bearing cap
holts to specifications.

7. Install the thrust bearing cap
with the bolts fnger light,

Toal-T58P-4701-A Al 73-3.

FIG. 36—Seal to Block Installation

against the thrust surtace of the upper
half of the bearing (Fig. 38).

9. Hold the crankshaft forward
and pry the thrust bearing cap 1o the
rear {Fig, 38). This will align the
thrust surfaces of both halves of the
bearing.

10. Retain the forward pressure on
the crankshafr, and tighten the cap
bulls to specifications (Fig. 38).

11. Foree the crankshdaft toward
the rear of the engine,

12, Install a dial indicator, so that
the conlacl point rests against the
crankshaft Hunge and the indicator
axis is parallel to the crankshaft axis
(Fig. 39).

13, Set the dial at zero, Push Lhe
crankshaft forward and note the
reading on the dial.

14. If the end play exceeds the
weur limit, replace the thrust bear-
ing, If the end play ix less than the
minimum limit, ispect the thrust
bearing faces for scratches, burrs,
nicks, or dirt. If the thrust faces are
not defective or dirty, they probably
were not aligned properfy, 1nstall the
thrust braring and “align the fices,
following the recommended proce-
dure (steps 7, B, 9, and 10). Recheck
the end play.

15. Dip the rear bearing cap side
seals in light engine oil. Immediately
install them in the grooves. Do not use

designed to expand when dipped in
oll. Using sealer may retard this ex-
pansion. It may be necessary (o tap
the seuls into place for the last 14
inch of travel, Do not cut the seal
projecting «¢nds,

Tool-
TSEP-4701 A

FIG. 37—Seal to Rear Bearing Cop

Installation
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PRY CRAMKSHAFT FORWARD

FIG. 38—Thrust Bearing Alignment

16. Check the rear main bearing
cap side seals for leaks by squirting
a few drops of oil into the parting
lines between the bearing cap and the
cylinder block from rhe outside, Rlow
compressed air against the seals from
the inside of the block, If air bub-
bles appear in the oil, it indicates
possible oil leakage, This test should
oot he performed on newly Installed
seals pntil sufficient time has been
allowed for (he seals to expand into
the seal grooves,

CONNECTING ROD
ASSEMELIES

1. Turn the engine on the work
stamd so that the froat end is up.

2, Oil the piston rngs, pistons,
and cylinder walls with hight cngine
oil.

3. Be sure to install the pistons in
the same cylinders from which they
were removed, or to which they were
fitied, Fach conpecting rod and bear-
cap are numbered from 1 to 4 in the
right bank and from 5 to B in the left
bank, heginning at the front of the

A12B0-A

FIG. 39—Crankshatt End Play

HOLD. CRAMKSHAFT
FORWARD

PRY CAP BACKWARD

INDENTATION TO
FROMNT OF ENGINE

AT281-A

engine. The numbers on the connect-
ing rod and bearing cop must be on
the same side when instnlled in the
eylinder bore, If o connecting rod is
ever transposed [rom one block or
¢ylinder to another, new bearings
should be fitted and the connecting
rod should be numbered to corre-
spond with the pew cylinder number.

4. Make sure the ring gaps are
properly spaced around the circum-
ference of the piston.

5. Install & piston ring compres-
sor on the piston and push the piston
in with a bammer hundle until it is
slightly below the top of the cylinder
(Fig. 40). Be sure 1o guide the con-
pecling rods (o avoid damaging the
crankshaft journals, Install the piston
with the indentation in the piston
head toward the front of the engine.
When installed, the bearing lock slots
in the connecting rod should be to-
ward the outside of the engine.

6. Check the clearance of each

W OPRY CaP
I BACKW ARD

. =Y

HOLD CRAMESHAFT
FORWARD

bearing, [ollowing the procedure un-
der “Connecting Kod Bearing Re-
placement” in Part 1-1.

7. If the bearing clearances are to
specifications, apply a light cout of
engine oll to the journsls and beur-
ings.

B. Twn the crankshaft throw to
the bottom of its stroke, then push
the piston oll the way down until the
connecting rod bearing seats on the
erankshaft journal,

9. Install the connecting rod cap,
then tighten the nuts to specifications.

10. After the piston and connect-
ing rod assemblies have been in-
stalled, check the side clearance be-
tween the connecting rods on cuch
crankshaft journsl (Fig. 41}

a5,
A1T82-A
FIG. 41—Connecting Rod Side
Cleorance
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AT2EI-A

FIG. 42—aligning Timing Marks

TIMING MARES

TIMING CHAIN AND
S5PROCKETS

1. 'Lubricate the (iming chuain and
sprockets with engine oil. Place the
key in position in the slot on the
crankshaft.

2. Puosition the sprockets and tim-
lng chain on the camshaft and crank-
shaft {Fig. '21), Be sure the timing
markson the sprockets aré positioned
as shown in ‘Fig 42

J. Rotate the erankshaft in o clock-

REFERE.NECE PO}NT ﬂIGHT SIDE GF a'hﬁ.ll%

TAKE LIP SLACK O I.EI'T SIDE EST.&BLISH
REFEREMCE PEIMT, MEAEURE DISTAMCE A,
TAKE UP SLACK DM RIGHT SIDE. FORCE LEFT
SIDE OUT. MEASURE DISTAMCE B. DEFLECTION
15 A MIMUS B. Al284-5

FIG. 43—TYiming Chain Deflection

FUEL PUMP ECCEHTRIC

CRAMKSHAFT FREOMT
OlL SLINGER

FIG. 44—Fuel Pump Eccentric and
Front Oil Slinger Installed

Al1285-A

wise: direction (a3 viewed from the
front) to take up the slack on the left
sice of the chain,

4. Estahlish a reference point on
the block and measure from this point
to the chain (Fig, 43).

5. Raotate the crankshaft io the
opposite direction: to rake up the
slack on the right side of the chain.
Force the left side of the chain. ot
with the fingers and measure the dis-
tunce. between the reference point
and the chain. The deflection is the
difference between the two mieas-
urcrments.

6. If the deflection exceeds %
inch, replace the liming chain andy
or sprociets,

7. Install the fuel pump eccentric
(Fig. 44), und Lhe camshaft sprocket
gap serew and thrust button spring
retainer, Tighten the sprocket cap
serew to specificalions. Install the
camshaft thrust bution spring and
thrust button, Install the crankshafi
front oil slinger.

CYLIMDER FRONT COVER AND
FRONT QIL SEAL

FRONT OIL SEAL REPLACEMENT

It is pood practice to replace the
oil seal each time the ¢ylinder front
cover is removed,

1. Drive out the old seal with a
pin punch, then clean our the recess
in the cover,

2. Cpat a new scal with grease.
Install the seal (Fip, 435).

3. Drive the seal in until it is fully
seated in the recess.

4. After installation, check the
seal to be sure the spring is properly
positioned in the -zeal,

- ~ m12Esa

FIG. 45-—ﬂll Seal Installation

CYLINDER FRONT COVER INSTALLATION

1. Clean the cylinder front cover
and the cylinder block pasket sur-
faces, )

2. Coat the gasket surface of the
block and cover and the cover bolt
threads with sealer. Position a new
gasket o the block,

3. Install the aslignment pilot tool
on the cylindér front cover so that
the kevway in the pilot aligns with the
key in the crankshaft. Position the
cover and pilot over the énd of the
crankshaft “and against the block
(Fig, 48).

4. Install the cylinder fronl cover
bolly finger tight, Position the pen-
erator suppoert bracket and the pen-
eralor adjusting arm  bracker, then
install the bolls,

While: pushing in on the pilot,
rghten the cover bolts to specifica-
tions. Remove the pilot,

8. Lubricate the crankshaft with
a white lead and oil mixture and lu-
bricate the oil seal rubbing surface
with prease.

Taool -TSBF- 150? QA AT287-A

FIG. 46—cylinder Front Cover
Alignment
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Crankshaft 3
Sleave

A'i ::swn
FIG. 47 —Crankshaft Sleeve
Installation

Tosl—T52L-6304-AEE

6, Install the crankshaft slecve
(Fig, 47) with' the smallest 0.1, end
into the cylinder front cover bore if
the sleeve is stepped down {different
.1, on each end],

7. Ling up the damper keyway
with: the: key on the crankshaft. In-
.stall the damper on the. crankshafi
(Fig. 48}

8, Install the damper cap screw
and washer, and tighten the screw
to specitications,

On an engine with a separaté power
steering pulley, install the puliey on
the crankshaft damper. Tighten the
screws in specifications,

9, Clean ‘the water pumip gasket
surfaces-and apply sealer. Position
new. gaskets on the pomp and install
the warer pump, pulley, and fan as
an assembly,

On:an engine with a power steering
pump, the pump is retained by the
water pump retaining bolts.

10, Using a new gasket, install
the fuel pump. Install the gencrator,
brackets, and drive belts.

OIL PUMP AND QIL PAN

1. Invert the enpine on the work
stand, Position the oil pump drive
shaft into the oil pump socker, With
the shaft firmly seated in the distribu-
tor socket, position the oil pump into
place. The stop on the shafl shonld

=

Tool—T521-6306-AEE

A1ZER=-A

FIG. 48—Crankshaft Domper
Installation

‘touch the roof of the crankcase,

Remove the shalt and ail pump and
position the stop as oecessary.

2. With the stop properly posi-
tioned, insert the oil pump deivé shaft
into the oil pump,

3. Position a new-gasket on the
pump housing and install theé pump
and shaft as an assemhly (Fig. 49,

4, Position a new gasket on the
otl pan and place the oil pan assem-
bly on the black, Install the retaining
screws and tighren them, from lhe
center outward; to specifications.

FLYWHEEL

1. Position the flywheel on the
crankshaft and install the relaining
bolts. Tighten the bolts to specifica-
tions.

"2, On a flywheel for a manual-shift
tramsinission, use tool 7563 to locate
the clutch disc. Install the pressure
plate, Tighten the retaining: haolis to
specifications,

OIL FILTER AND ADAPTER

The ail filler assembly 15 shown in
Fig. 50,

1. Clean the oil filter sdapter gas-
ket surfaces.

2. Apply sealer 1o a pew adapter
gaskel, and lustall the adapter as-
sembly and gasker.

3. Clean the adapter filter recess.
Coal (he gasket on a new fAlter with
oil. Place the filter in position on the
adapter, Hand tighten the filter until
the gasket contacts the adapter face,
and then advance it 34 -turn,

CYLINDER HEADS

1. Clean the ¢vlinder head -and
. :

Ty ==

Ry SO

FIG. 49—0il Pump ond Inl
Tube Installed

[ Ol PRESSURE
T SEMDING UHIT

ADARTER

P s s

ATIR1-A

FIG. 50—-0il Fitar Assembly

block gpasketl surfaces.

2. Inspectthe head for any dumage
and repair a5 NECESSArY.

3, Apply cylinder hesd gasket
sealer to hoth sides of o new gasket.

"4, Cuided by the-word “Front on
the pasket; install the gasket over the
cylinder head dowels.

&, Place (he cylinder head on the
engine, then remove the holding fix-
fures,

6. Install the cylinder head bolts.

%. The eylinder head bolis are
tightened in three prosressive. sigps,
Follow the sequence shown in: Fig,
51, Tighten the ‘bolts to 60-70 foot-
pounds-torgue; then tighten them to
-80 foot-pounds torque. Finally,
tighten the bolts to 80-90 foet-pounds
torgque in lhe same sequence. After
the cylinder head bolts have been
tightened to specifications, the bolts
should mot be disturbed.

8. Coat the mating surfaces of the
exhaust manifold with a fight film of
graphite grease,

9, On the right exhaust manifold,
using 4 new gasket, install the auto-
malic choke air chamber cover on

Al292-4

FIG. 51—cylinder Head Bolt
Tightening Sequence
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-,Iiii.;s-n
FIG. 52—8affie Plate Installation

the manifold. Be sore the cover is
securely fastened. Position the ex-
haust gas conmol valve over the muf-
fler inler pipe sinds of the manifold,
nsing & new gaskei on ezch zide of
the valve. Temporanly e the valve
1o the exhaust manifokl.

10. Position 3 new gaskel over the
muiifler inlet pipe studs of the lefl
exhaust manifold.

11. Position the exhanst manifold
on the cylinder head and install the
retsining bolts and tab washers.
Tighten the retaining bolts to speci-
fications. working from the center to
the ends. Lock the bolis by bending
ont tab of the washer over a flat on
the bolr

12. Instail the spark plugs

13. Position the baffle plaic in the
valve push rod chamber. Press it into
place with the hands (Fig. 52

YALYE LIFTERS

Coar the outside of cach valve lifter
with engine oil to provide imiiial
hlobrication. Do not G the lifiers
with oil. The lifters will fill much
faster after the engine is staried, il
they are free of any oil film which may
canse an oil seal between the plunger
and the lifter body. Place each Jifter
in the bore from which it was re-
moved,

INTAKE MANIFOLD AND
DISTRIBUTOR

The intake manifold asscmbly is
shown in Fig. 53.

1. Clean the mating surfaces of the
intake manifold, cylinder heads, and

cylinder block.

2. Coat the intake manifold and
cylinder block seal surfaces with oil
resistanl sealer.

3. Position pew seals on the cyl-
inder block and new gasksts on the
cyvlinder heads with the pasker rest-
ing on the cylinder head gasket tabs.
Be sure the holes in the gaskeis are
aligned with the holes in the cylin-
der heads. The correct insisllaiion of
the paskets and seak are shown in
Fig. 3=

4. Install the eve bolis in the in-
take manifold and ainach the engine
Lifting sling and carefully lower the
intake manifold on the engine (Fiz.
15},

5. Position the intake manifold by
inserting the distnibutor in place. After
the intake manifold is in place, run
a finger arownd the fromi and rear
seal areps 1o make sure the seals are
in place. If the seals are not in place,
remove the intake manifold and re-
position the seals,

6. Start the water pump by-pass
hose on the inlake manifold,

7. Bc sure the holes in the mani-
fold gaskels apd manifold are in
alignment. Instzll the manifold re-
taining bolis and tighten them (o
specifications, working from the cen-
ter 1o the ends.

E. Remove the distribotor and the

FIG. 54 —intoke Maonifold Gaskets
and Seals Installation

engine lifting sling and eye bolts. In-
siall the radistor supply tank.

9. Lubricate both ends of the valve
push rods with enginc oil. Install the
valve push reds in their proper se-
quence, making surc the lower ends
of the rods are positioned in the Gfter
push rod cup.

10. Crank the engine until the No.
1 piston is on T.D.C_ at the end of the
compressaon stroke.

11. Rotaic the crankshaft damper
an additional 45°,

12. Install the might valve rocker
arm shaft assembly and the baffle
plate on the cylinder head with the

WATF FLUG
TEMPERATLIRE ﬁi&ﬂiﬁﬁ
SEMNDHNG
LitslT a
@\L—“ ; Of FALER TUES
CASKET L y

THEEMISTAT

VACIFIM PUMP ,
COMNMECTION 'i'
L

INTAKE MAMNIFOLD

FIG. 53—Intake Manifold Assembly

MANIFOLD. TOLS100K
EfAR SEai

MANFOLD-TO-BLOCK
FROMT Szal

MANTOLD. TO-HEAD
GASKFT

2%
R~

Yy

CRANKCASE
YENTILATION TUEE

Al29s8-A
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valve: push rods in place and the
rocker shafl supporl bolts: finger
tight, Be sure the shaft is torned so
that the oil holes are to the boftom,

13, Starting at the No. 4 cylinder,
lighten the bolts in sequence, two
turns at a time, unill the supports
fully contact the cylinder head.
Tighicn the bolts in sequence to spec-
fications.

14, Starting at the No. 5 cylinder,
folloy the same procedure for the
left valve rocker arm shaft support
bales, The additional time consumed

in this procedurs will permit the hy-
draglic lifters o leak down. This will
minimize the possibility of bending
the push rods, valves, or the rocker
arms. Be sure that the hydraulic lift-
ers have leeked down fo their normal
operating. position  before cranking
the engine. This is necessary in order
to avoid possible. dmnage to the
vilves, push rods, eor valve rocker
BY'INS,

15, Install the automatic choke
heat tuhe,

16. Rotate the crankshaft damper

until the Mo, 1 piston ison T.D.C.,
then pesition. the distributor in the
block with the rotor at the No.o 1
firing position and the breaker points
open. Install the hold down clamp.

17. Connect the distributor wvac-
uum line, Install the distributor eap.
Install the valve rocker arm covers.
Connect the spark plug wires, Be
sure the spark plug wires for No. 7
and § cylinders are properly posi-
tioned, See Fig &—Part 2-1. Install
the vacuom booster pumip. line and
the carburetor fuel inlet line,

EJ REPAIR OPERATIONS—ENGINE INSTALLED

ENGINE SUPPORTS

The front supports are located on
each side of the crankease and the
rear support is located at the trans-
mission extension housing,

ENGINE FRONT SUPPORT

The ¢ngine {ront support 15 Shown
in Fig. 35 The procedures given ap-
Ply to either a right or left installa-
tion:

Removal

1. Remove the insulator assembly
to engine retaining bolts, and insula-
tor o0 underbody retaining nut and
washer.

If only one support is heing re-
moved, loosen the other support,

2. Raise the engine about 1 inch
with a jack and a block of wood
placed under the oil pan, then re-
move the insulator assembly.

Installation

1. Paosition the insulator assembly.
Install, but do oot tighten, Lhe 1nsula-
{or (o gnging lockwashers and: bolts.
If both supports have been removed,
insta]l the bolts on the opposile side
before proceeding with step 2.

2. Lower the engine, then install
the” underbody to insulator lock-
washer and nut and tighten the nut
to specifications. Tighten the insula-
tor to enging bolts to specifications,

ENMGIME REAR SUPPORTY

The engine rear support is shown
in Fig. 56.

Removal

1, REemove the support retainer
bolts and washers, and remove the
suppart asscmbly to underbody bolts.

2. Raise the extension housing
slightly to relieve the pressure on the
support assembly, Eemove the sup-
port assembly and retainer.

5 IMELLATOR
ASSEMBLY

- _r___f--"’"-.. i ‘;’E
—— & [

SPACER = &

A1294-A
FIG. 59—Engine Front Suppart

Installation

1. Raise the extension housing
enotrgh to position the support assem-
bly and retainer. Install the support
retainer W extension housing fiat
wiashers, lockwashers, and bolts, the
support assembly to underbody bolly,
lockwashers and nuts,

2. Remove the jack from the ex-
tension housing, then tighten the sup-
port retainer bolts and the support
aszsembly nuts to specificatians,

INTAKE MANIFOLD
REMOVAL

1. Drain the cooling system. Re-
move the-alr cleaner.

2, O oa car with a manual-shift
transmission, discannect the acceler-
ator rod at the carburetor, Remove
the ‘accelerator retracting spring.

3. On a car with an automatic
transmission, disconnect the aceeler-
ator rod at the carburetor, Remove
the. accelerator cross shaft bracket
frony the intake manifold and posi-
tion it out of the way.

4, Remove the carburetor fuel in-
let line, the windshield wiper vacoum
ling, and the vacuum booster pump
line.

5. Disconnect the coil high ten-
sion [ead, and the coil wires at the
coil, Disconnect the oil pressure send-
ing unit wire at the sending unit, Re-
move the wire loom: from the retain-
ing clips on the-left valve rocker arm
cover and position it out of the way.

6, Disconneci the spark plug wires
at the spark plugs and remove. the
wires from the igoition  harness
brackets on the valve rocker arm
COVERS,

7. Remove the distributor cap and
spark plug wire assembly, Discon-
nect the distributor vacuum line at
the distributor,

8. Disconnect the radiator upper

] j'/aupmm ASSEMELY
RETAINER

,,,,/
ﬁ @’::/

e SPACER

SPACER

-3-‘"

iy

A1297-A;

FIG. 56—Engine Rear Support
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hose at the radiator suppiv tank,
then remove the supply tank. Remove
the heater hose at the intake mani-
fold, and the water temperature send-
ing unit wire at the sending unit.

9. Remove the battery ground
strap retaining screw from the ther-
mostat housing. Slide the clamp on
the water pump by-pass hose toward
the water pump,

10. Remove the automatic choke
heat tube. Disconnect the crankcase
ventilation tube from the intake mani-
fold.

11. Clean the outside of the valve
rocker arm covers and remove the
covers.

12, Complete the removal proce-
dure by following steps 9 thru 17
under “Intake manifold and Distrib-
utor” on page 1-25,

INSTALLATION

1. Follow steps 1 thru 17 under
“Intake Manifold and Distributor”
on page 1-35,

2. Connect the battery ground
strap, the water temperature sending
unit, the heater hose, and the radiator
upper hose.

3. Install the wire loom in the re-
taining clips on the left valve rocker
arm cover,

4. Connect the oil pressure send-
ing unit wire, the coil high tension
leads, and the coil wires.

5. On a car with an automatic
transmission, install the accelerator
cross shufe bracker. Conneet the ac-
celerator rod.

6. On a car with a manual-shift
transmission, install the accelerator
retracting spring and connect the ac-
celerator rod.

7. Fill and bleed the cooling sys-
tem, Instull the air cleaner.

8. On a car with an automatic
transmission, adjust the transmission
control linkage.

CYLINDER HEADS
REMOVAL

1. Remove the intake manifold
and distributor, following the proce-
dure in this section,

2. Remove the exhaust manifolds.
If the left cylinder head is ta he re-
moved, remove the ignition coil.

3. Remove the cylinder head bolts.
Install the cylinder head holding fix-
tures (Fig. L8).

4. Lift the cylinder heads off the
block. Do not pry between the head
and the block. Remove and discard
the cylinder head gasket.

INSTALLATION

1. Clean the cylinder head and cyl-
inder block pasket surfaces. Apply
cylinder head gasket sealer to bhoth
sides of a new gasket. Guided by the
word “FRONT" on the gasket, in-
stall the gasket over the cylinder head
dowels.

2. Place the cylinder head on the
engine, then remove the holding fix-
ture. Install the cylinder head bolts.

3. The cylinder head bolts are
tightened in three progressive steps.
Follow the sequence shown in Fig.
51, Tighten the bolts to 60-70 foot-
pounds torque, then tighten them to
70-80 fool-pounds torque. Finally,
tighten the bolts to §0-90 foot-pounds
torque.

4, Install the exhaust manifolds.

5. Install the intake manifold,
valve rocker arm shaft assembly, and
distributor, following steps 1 thru 17
under "“Intake Manifold and Distrib-
utor’ on page 1-35.

CRANKSHAFT DAMPER

REMOVAL

1. Drain the cooling system. Re-
move the hood, radiator supply tank,
and the radiator.

2. Remove the drive belts.

On a car with power steering, re-
move the power steering pump pulley
from the crankshaft damper.

3. Remove the cap screw and
washer from the end of the crank-
shaft. Install the puller on the crank-
shaft damper (Fig, 19) and remove
the damper.

INSTALLATION

1. Line up the damper keyway
with the key on the crankshaft. Then
install the damper on the crankshaft
(Fig. 48).

2, Install the damper cap screw
and washer, and tighten the screw to
specifications,

On a car with power steering, in-
stall the power steering pump pulley
on the damper, Tighten the screws to
specifications,

3. Install the drive belts, the radi-
ator, radiator supply tank, and hood.
Fill and bleed the cooling system.

CYLINDER FRONT COVER
AND TIMING CHAIN

REMOVAL

1. Drain the cooling system and
the crankcase. Remove the hood, air
cleaner, radiator, and radiator supply
tank.

2. Disconnect the carburctor fuel
inlet line, manifold vacuum line, the
windshield wiper vacuum line at the
fuel pump. Disconnect the flexible
fuel line.

3. Remove the fuel pump and
gasket,

4. On a car equipped with power
steering, disconnect the power steer-
ing pump bracket from the water
pump, then wire the pump to the
hood left hinge in a position that will
prevent the oil from draining out.

5. Disconnect the heater hose at
the water pump, Slide the water
pump by-pass hose tube clamp to-
ward the engine. Disconnect the drive
belt adjusting arm at the water pump.

6. Loosen the generator mounting
bolts at the generator. Remove the
drive belt. Remove the generator sup-
port boit at the water pump. Remove
the water pump, drive belt adjusting
arm, pulley, and fan as an assembly.

7. Remove the crankshaft damper
and crankshaft sleeve. Remove the
screws fastening the cylinder front
cover to the block and oil pan, then
remove the cvlinder front cover.

On a car equipped with an air con-
ditioner, the compressor brackets are
retatned by cylinder front cover
SCrews,

8. Discard the cylinder front cover
gasket. Remove the oil pan.

9. Remove the crankshaft front
oil slinger. Crank the engine until the
timing marks on the sprockets are
positioned as shown in Fig. 42, Re-
move the camshaft thrust button and
spring, the sprocket cap screw, the
thrust button spring retainer, and the
fuel pump eccentric.

10, Slide both sprockets and the
timing chain forward, and remove
the sprockets and timing chain as an
assembly (Fig. 21).

INSTALLATION

1. Place the key in position in the
slot on the crankshaft.

2. Position the sprockets and tim-
ing chain on the camshaft and
crankshaft (Fig. 21). Be sure the
timing marks on the sprockets are
positioned as shown in Fig. 42.

3. Install the fuel pump eccentric,
and the camshaft sprocket cap screw
and thrust button spring retainer.
Tighten the sprocket cap screw to
specifications. Install the camshaft
thrust button spring and thrust but-
ton. Install the crankshaft front oil
slinger,

4, Clean the cylinder front cover,
oil pan, and the block gasket surfaces.
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FIG. 57—Valve Lifter Replacement

5. Working from the front of the
engine, position the oil pan on the
cnmine  block. Imstall, but do not
tighten, the oil pan 1o engine block
rcizining bolis,

6. Replace the crenkshsaft front oil
sczal

7. Coat the gasket surface of the
block and cover and the cover bolt
threads with sealer. Posiion 2 new
gasket on the block.

B. Inst=ll the alisnment pilot ool
on the cylinder front cover so that the
kevway in the pilot zligns with the
kev in the crankshafi. Position the
cover and pilot over the end of the
crankshaft and against the block
(Fig. 4£6),

9. losizll the cvlinder fromt cover
bolts finger light. Position the gen-
erafor support bracket and the gen-
erator adjusting arm bracker, then
instzll the bolts,

While poshimg in on the pilot,
tighten: the cover bolis to specifica-
tions. Remove the pilot

10. Install the oil pan o cylinder
front cover bolts, then tighten all the
oil pan bolis o specifications, work-
ing from the center of the pan out-
ward.

11. Install the fuel pump, vsing &
new gasket.

FiLTER

12, ipsiall the crankshaft slkeeve,
then instsll the damper following the
procedure o this section.

13. Install the waler pump, drive
bell adjusting erm, pulley and fanp as
an assembly,

14. Connect the carbureior fuel
inlet line, the flicxible fucl hine, the
manmifold varuum hne, and the wind-
shicld wiper vacuum hne.

15, Connect the hesler hoses. Shide
the waler pump byv-pass tube clamp
forward on the tube.

16. Install the radiator, radiator
supply tank, and the hood. Fill and
blead the coolinz system. Connect the
heater hose to the water pump.

17. Operate the engine at fast idle
apd check 21l hose connections and
gaskets for lezks,

CAMSHAFT
REMOWVAL

1. Drzin the cooling svstcm and
the crankcase. Remove the radiator,
radiztor supply tsnk, and the hood.

2. Remove the crankshaft damper,
cylinder front cover, timing chain
and sprockets, and the intake mani-
foid, following the procedures in this
section,

3. Lift the hydraulic valve lifters

from the cylinder block and place
them in & rack so that they may be
intialied in ther onginal bore. It s
nol necessary to remove the baffle
plate from the valve push rod cham-
ber floor to remove the vaive lifrers.
The internal part of each hydranlic
valve lifter assembly are matched
sets, Do not intermix the parts, Kesp
the zssemblies intact until they are 1o
be cleaned.

4. Carefully remove the camshafit
by pulling it toward the front of the
engine.

INSTALLATION

1. Oil the camshaft and zpply
Lubriplate o the lobes, then carclfully
slide it through the bearings.

2. Install the hyvdraulic valve Lift-
ers in the bores from which they
were removed. Install the baifle plate
if 1l was removed.

3. Instsll the inteke manifold, tm-
ing chain and sprockels, cylinder
fromt cover, and the crankshaft dam-
per, following the procedures in this
saction.

4. Install the radiator, the radiaior
supply tank, and the hood. Fill and
bleed the cooling system. Fill the
crankcase with the proper zrade and
guantity of engine oil,

5. Stan the enginc and adjust the
imilion liming. Operaie the engine
at f=st uilc and check all hose con-
nections and gaskets for leaks.

HYDRAULIC YALVE LIFTER
REPLACEMENT

To remove one or all of the hy-
draulic vahve: lifters:

1. Remove the air cleaner.

If all the hifiers 2re 10 be removed,
ot if a lifter on the right bank of the
cogine 1s o be removed, remove the
choke heat tube

2. Disconnect the spark plug wires
at the plogs, and remove the rocker
arm cover(s) and gasket(s).

3. Hemove the valve rocker arm
shaft assembly by following steps 9
thru 12 under “Intake Manifold and
Disiribptor™ on page 1-25.

4. Remove the valve Hfters through
the push rod openings with 2 mag-
netic hifter (Fig. 57).

5. Instail the new walve lifter(s)
through the push Tod opening with a
magnetic lifter.

6. Instail the push rods in their
original bores.

7. Inztsll the wvalve rocker amm
shail assembly by following stcps 10
thru 14 umder “Intake Manifold and
Distribuior™ on page 1-35.
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COAT GF:JET WJTH ENGINE O

CATIRE-A

FIG. Eﬂ—oa Filter hplntemeni

8. Install the waive rocker armm
coveris) and gaskers) Ineral] the
choke best tube if it was removed.
Coonect the spark plug wires and
install the air cleaner,

The preceding procedure can nod
be used if the hydraulic valve Lifters
are smck in their bore by excessive
varnish, etc. In this case, it will be
mecessary to remove the intake mani-
fold following the procedure in this
seclion. Afler the intake manifold
hiz been removed, remove the hyv-
draulic wvalve Lifter with the tool
shown in Fig. 17.

FLYWHEEL
REMOVYAL

1. Disconnect the mansmission
from the engine and shide it o the
rear 25 outlined in Group 3 (manuzl-
shift transmission ) or Groop 6 (amo-
maiic rensmission).

2. On 2 manual-shift (rapsmission,

mark the pressure plate cover and
flywheel to [scilitate assembly, then
loosen the cover to fSywheel bolts
evenly 0 relesse the pressure plalc
spring lension. Remove the prossure
piale and cover asscmbly.

3. Remove the fhvwheel retaimng
bolts and remove the fywheel

INSTALLATION

1. Iostall the fivwheel on the
crankshafi flange and install the pe
taining bolis. Tighien the bolts in
scouence acress from each other 1o
specifications.

2. On 2 manoalshift traznsmis-
sion, insmall the pressure plare and
cover assembly on the fivwheel, and
start the cover bolts. Use ool 7563
to alion the cluch disc, and then
evenly righien the cover bolis to
specifications.

3. Connect the ransmission to the
engine 55 outlined in Group 5 (man-
ual-shifr transmission) or Group 6
(aulomalic transmission),

OIlL FILTER REPLACEMENT

1. Place =z dop pan under the
filzer. Unscrew the filter from the
adapter fining. Clean the adapter fil-
1Er recess,

2. Coaf the g2sket on the new fil-
ter with oil, and place the filter in
position on the adapter (Fiz. 3B).
Hand tighten the filier uatil the gas-
ket contacts the adapier face, then
advance it ¥= mrn.

3. Operate the engine at fast idle
and check for leaks. If oil leaks are
evident, perform the necessary re-
pairs 1o correct the leakaze. Check
the oil level and fill the crankcaca if

OIL PAN AND OIL PUMP
REMOVAL

1. Drzin the cooling s¥stem and
the crankcase. Disconnect the radiz-
tor upper hose at the radiztor supply
tank.

2. Remove the oil pan retzining
screws and lower the oil pan 10 the
underbody cross member. Position
the crankshaft so thar the counrer-
weight will clesr the ofl pan and move
the pan forward.

3. Remowe the coil retaiming bolis
#nd position the coil out of the way.

4. Instal] the engine hifling brack-
enough to place tension on the engine
mOunts.

5. Remove the engine front in-
sulator o an{ine retaining  bolis.
Raise the engins high enough to per-
mit removal of the oil pump retaining
bolis, then remove the bolis. Remove
the oil pan and the oil pamp.

INSTALLATION

1. Raisc the engine hish enough to
allow instsllation of the oil pomp and
the il pan. Position = new gasket on
the oil pemp housing and on the il
pan. Place the oil pump in ihe oil pan
and position the oil pan on the under-
body cross member. Insert the oil
pump drive shaft into the oi] pump
housing and install the ol pump snd
shaft zs an awembly. Do not attempt
to force the pump into position if i
will mot seat readily. The drive shafi
hex may be misalioned with the dis-
tributor shafi. To align, rotate the
intermediate shaft into 3 new posi-
tion. Tishien the oil pump retaining
screws to specifications.

2 Hold the oil pan iIn place
agzinst the cylinder block and install
& retaining screw on each side of the
oil pan. Install the remaining screws
and tighten théem. from the center
outward, 1o specifications.

3. Lower the engine, then insiall
the enzine right and leit front support
retaining bolts. Tighten the bolis to
specifications: Remove the cngine
hifting bracket and sling. Instafl the
coil and connect the radiator ppper
hose. Fill the cooling system. Fill the
crankcase with the proper grade and
quantity of engmne oil Operate the
engine and check for leaks.
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FIG. 1—Thunderhird 430 Special V-8

The Thunderbird 430 Special V-8
eiigine (Fig. 1) has a 4.30-inch hare
and a 3.70-inch stroke and a total
piston - displacement of 430 cubic
inches. It has a compression tatio of
10:0:1. The patent plate symbol for
the engine is °1.7

MANIFOLDS

The intake manifold is water heated
to assist in vaporizing the incoming
fuel charge. The water passages are
located bensath the fuel passages.
Refer to “Coaling Systern” in this sec-
tion for a description of the water
circulation throngh the manifold,

AT399-A

FIG. 2—intake Manifold Fuel Passages

The intake manifold has two sets
of fuel passages, each with its own
sepatate inlet conpection to the car-
buretor (Fig. 2). The righe side.of the
carhuretor feeds MNos. 1, 4, 6 and 7
cylinders and the left side feeds Nos.
2,3, 5, and § cylinders,

CYLINDER HEADS

The cylinder ‘head assemblies con-
tain the valves and the valve racker
arm shafl assembly. Valve guides are
an integral part of the head, The
valve ports (Fig. 3) are water jacketed
and are arranged so that no two ex-
haust valves are adjacent. The valves

dare arranged from fronl to rearon the
right bank LE-I-E-I-E-I-E, and on
the left bank B-I-E-1-E-I-E-I.

CYLINDER BLOCK

The combingtion oil and vacnum
pump is mounted in the engine hlock

FRONT OF ENGINE ——

Al301-A

FIG. 3—valve Port Arrangement
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FIG. 4—Combustion Chamber
and Piston

at lhe lront, The distributer is lo-
cited ut the front of the engine 4nd
drives the oil pump through an inter-
mediate drive shalt,

The combustion chambery are lo-
cated in the eylinder block, The
chambers are formed by casting the
top of each bank at & 107 angle with
the piston (Fig. 4). The cylinders are
numbered from front (o rear oo the
right bank 1, 2, 3, 4 and on the left
bank 3, 6, 7, 8.

The crankshaft is supported by five
main bearings, Crankshaft end thrust
is controlled by the fanzes of the No.
3 main bearing.

The step piston has 1wo compress
sion rings and one o1l control Ting.
The top compression ring is chro-
mism-plated and the lower compres-
sion ring s phosphate-coated. The oil
contral ring consists of a serrated
spring nnd two chromium-plated slecl
ralls. ‘I'he pision pin is 4o interference
{iL in the connecting rod and a light
thumb press fic in the piston. ‘Piston
pin retpiners are not used.

¢

FIG. 6—Crankcase Ventilation System

NO. 1 YALVE ROCKEE
ARM SHAFT SUFFORT

FIG. 5—Lubrication System

VALVE TRAIN

I'he imake and cxhaust valve as-
semblies are the rolating.type.

Inasmuch a3 there is no valve lush
adjustment  with hydraulic  valve
lifters, the valve rocker arms do nol
have adjusting screws.

The camshafl is supported by five
bearings pressed into the block. It is
driven by a sprocket and timing ¢huin
in mesh with a sprocket on the erank-
shult, Camshafr end play is controlled
by the cumshafc lobes. 'The angle at
which [he camshaft lobes are grotingd

NO. 2 VALVE ROCKER
ARM, SHAFT SUPPORT

A1203-A

forces the camshaft rearward. zs the
camshaft lobes raisc the liflers. The
thrust face on the camshaflt sprocket
controls the distance the camshufl cun
move 1o the Tear. An eccentric bolted
1o the front of the camshaft operates
the fuel pump by means of 1 push rod.

A complete description of the hy-
dranlic valve lifters is covered in Par
1-2,

LUBRICATION SYSTEM

il from the oil pan sump, locared
in the front of the oil pan, is forced
through the pressure-iype lubrication
sysiem (Fig: 3) by a rotor-type oil
pump. The oil pump is driven by the
distributor through an intermediate
drive shaft. A spring-loaded relief
valve in the pump limits the maxi-
mum pressure of the system. Ot
relieved by the valve is dircoted back
to the intake side of the pump.

All the oil discharged by the pump
passes through a full-flow-type filter
bafore it ent2rs the engine. The filter
is mounted in a vertical position ar
the lower left front of the engine. A
relief valve in the filter permits oil to
by-pass the filter, if the elament be-

comes clogged.

From the filter, the oil flows into
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ATI0DI-A

FIG. 7—Cocling System
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the mair oil gallery which s located
in the center of the valve hiter cham-
ber flioor. The oil gzllery supplies oil
o each individual camshaft bearing,
throaeh drilled passapges in the block.
Passapes are dnlled from each cam-
shaft bearmg to each main beanng.
Nomber 1 camshait beanng feeds
No. 1 main bearing, and No. 2 cam-
shafr bearins feeds No. 2 main bear-
ing, eic. The il then flows through
nolches or grooves in the main bear-
ings 0 lubrcate the crankshaft jour-
nak

The crankshafr is drilled from the
main bearings 1o the conneciing rod
bearings, The oil flow is as follows:

Main Connecting
Bearing Rod Bearing
No.l Serves Nool

No.2 Serves Nos.2and$
No. 3 Serves MNos 3snd6
No.2 Senves Nos.4zpd7

MNo.5 Senves No.8

A small groove is locdled in the
conneciing rod st the mating face
where the cap contacts the connecting
rod. This sroove is used as zn oil
sgquirt -hole for cvlinder wail lnbrica-
tion. Oil from the conmecting rod
sguint hole Inbricates the opposie
cylinder wall. For example, the No.
1 connecting Tod oils No. 5 cylinder,
e, As the crankshaft murmns, the hole
in the connecting rod bearing alipns
with the hofe in the journz] cavsing
a direct sguirt of oil onto the cylin-
der wall.

An oil passage 15 drlled from the
main oil gallery te the oght cvlinder
head between MNos. 1 and 2 cvlinders
o lubrcate the wvalve rocker amm
zhaft ssscmbly, The oil passage in the
cyhinder besd 15 dafled from the cvl-
inder bead bolt bore to the No. 1
valve rocker arm shaft support.

The oil flows through the valve
mocker arm shall theoogh dnlled holes
in each rocker zrm to lubncsate the
shafi bore end both cnds of the valve
rocker arm. The caicess oil spirals
down 1be rotziing push rods and lo-
kncates the push rod scats.

The left valve rocker srm shaft
essembly is similarly lubricated by 2
passape between Neos 5 and 6 cylin-
ders 1o the No. 2 valve rocker arm
shall supporl.

The ol renwns from the wvalve
chamber of the cylinder head to the
push rod chamber through holes pro-
vided ar the lower fromr and rear
comers of the cylinder heads

Qil drains from the front camshaft
bearing to the thrust face of the cam-
shafr sprocket that rides against the
front cylindar block surfzce. The o
tation of the camshaft sprocket sprays
the oil onto the timing chain and
crankshaft sprocker.

CRANKCASE VENTILATION

The wventilstion tube consists of
three sections:

1. One section projects from the
top of the valve lifier chamber floor
into a recess in the valve lifter cham-
ber cover. This feature eliminaies oil
pull-over inlo Lhe erankease veotila-
tion lube.

2. The szecond section is formed
a5 part of the block and has s remov-
ahle cover.

3. The thid section f(or ootlet)
projects from the lower face of the
block.

The forwird motion of the car
causes a partial vacuonm o be formed
at the outlet projecting from the
crankcazz. This vacuum 2ction canzes
air to be drawn throogh the engine
from the ol filler cap locared at the
front of the intake manifold (Fig. 6}
The filler cap contains 2 filtering ele-
ment which filters the incoming air.

From the filler cap, the air fows
into the front section of the wvalve
push rod chamber where it is divected
by a baffle located on the valve lifter
chamber floor in three directions:

1. Upward, through the push rod
holes mfo both wvalve rocker arm
chambers. The zir fiows to the rosr
of the valve rocker arm chamber and
owt through the push rod holes nto
the ventilztion tube inlet.

2, From the front section of the

VACLILM P COMMECTION

FIG. 8—0il-Vacuum Pump

push red chamber through s bole 1
the froat wall of the cylinder block
inte the timing chain chamber and
downward infe the crankcase.

3. Air & alko diveried through
holes in the valve lifter chamber fioor
mnig the crankecase. From here it rises
upward throush holes in the rear of
the valve lifier chamber floor and out
the ventilation tube.

COOLING S5YSTEM

The cooling system (Fig 7) has
three stages of operation. A thermo-
stat is Jocated st the front of the in-
take manifold and one thermosist is
located on each side of the block at
the water pomp mounting legs. The
thermosiats on cach side of the block
open first and allow coolan! Lo enler
the block. The thermosizl in the in-
take manifold allows the coolant to
re-circulate through the radiator,

In stage 1, the three thermostats
are closed, The coolant flows through
each lzg of the water pump into the
front of the block and into the cylin-
der heads through a2 connecting pas-
sage. The coofant circulaies through
the cvlinder heads and into the rear
of the intake manifold throuzh a2 con-
necting passape. The coolant flows to
the front of the intake manifold ‘and
is remurnad to the water pump for re-
circuelanion thronsh the by-pass con-
nection. Stage 1 circulation continues
until the coolant temperature reaches
approxmmately 130°F.

In stage 2, the two thermostals in
the bleck open and the coolant 15 free
to flow into the cylinder block as well
25 the cylinder heads, as in stage 1.
The coolant flows throush the cvlin-
der block and up into the rear of each
head through mating passagewnvs
and then into the intake mamfold
where it is returned to the water pump
for recirculztion, Stage 2 crculation
continues unti] the coolant tempera-
ture reaches approximately 180°F,

In stage 3, the thermostut in the
intzke manifold opens and the cool
ant is allowed 1o circulate through
the radistor. Coolant flows from the
radiator Lo the waler pump 2nd is cir-
culated through the engine.

YACUUM PUMP

The duosl-vanc posilive displace-
ment Yacuum pump is mounted to
the oil pump (Fig. 8). The vacoum
pump is driven by the distribotor in-
termediale shall through a hex drive
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lug. A vacuum pump inlet check
valve assembly 1s located on the out-
side of the block for vacuum to the
windshield wiper.

Two spring loaded vancs are fitted
within a slotted rotor, The vanss o
taie concentrically while the rotor ro-

latles eccentrically.

As the intermediate drive shaft ro-
tates the rotor, air received from the
pump inlet [lls a pocker at the slack
or inlet side of the vanes. The on-
coming vane presses this air into the
mirrowing wedge of the outlet side of

the pump where it is forced our the
pump ouilel into the crankcsse. This
same cvele 1s in process by the oppo-
file vape creating a high spead intake
and exhaust of air, which creates a
vacuum of 24.5-265 inches Hg at
2000 rpm.

E] ENGINE REMOVAL AND INSTALLATION

The procedures @iven are for the
cogne with the trunsmission sttached.
The engine installalion 1 shown in
Fig. 9.

REMOVAL

1. Drain the cooling system and
the crankcase.

2. Diisconnect the battery ground
cable at the engine,

3. Remove the hood, air cleaner
assembly, and the radiator,

4. Disconnect the heater hose at
the water pump and the heater hose
al the intake manifold and position
them out of the way,

5. Disconnect the enpine ground
strap ‘at the right rocker arm cover.

6. Disconnect the accelerator rod
at the accelerator cross shaft hracket
and secure it to the dash panel,

7. Disconnect the primary wire at
the coil ‘and the ol pressure sending
unit wire at the sending unit,

8, Disconnéet the cngine tempera-
ture sending unit wire at the sending
i,

9, Remove the wire loom from
the elips on the left valve rocker arm
cover and position the wires out of
the way,

10, On a car with power brakes,
disconnect the power brake viocuum
line at the intake manifold vucuum
fitting,

11. Raise the car and place it on
safety stands:

12. Disconnect the  flexible fuel
line at the fuel'tank line and install u
cap on the line,

13. Remove the crankcase ventila-
tion tube outlet, It is a press fil into
the block.

14. Disconnect the starter cable at
the starter,

15. Disconnect the muffler inlet
pipes from the exhaust manifolds.

16. Disconneet the generator wires
at the generator.

FIG. 9430 Engine Installation

17, Remove the idler arm bracket
to underbody retaining bolts and
lower the drop link assembly.,

18, Remove the engine right and
left support insulator,

19, Disconnect the transmission
manunl-shify rod at the transmission.
Disconnect the speedometer cable at
the trunsmission and install a rubher
plug in the trunsmission,

20, Remove the drive shafr,

21. Remove the enging rear sup-
port cetuiner,

22, Install standard eve bolis with
Ya-14 threads in the bosy al the rear
of ench exhaust manifold, Attach the
engine lifting bracker and sling (100l
T53L-30(-A) 10 the eve holts, Ralse
the engine slightly.

23, Remove the engine rear sup-
port (crossmember),

24. Raise the engine and carefully
remove the engine and tranamission

[rom the car,

25, Place the enging on wood
blocks, Remove the oil cooler line re-
taining bracket from the right side
of the engine, Remove the NMywheel
howsing lower inspection cover, Re-
move the starter,

26, Remove the converter to fly-
wheel retaining muts, Remove the
transmission ofl level filler tube from
the right exhaust manifold. Remove
the transmission throitle control rod
at the secelerator eross shalt bracket.

27, Secure the transmission to a
transmission jack.

28. Remove the fiywheel housing
to enging reraining holis.

29. Remove the flywheel housing,
transmission, and the oil cooler lines
us &o ussembly,

30. Instzll the engine on & work
stand (Fig. 10).
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INSTALLATION

1. Remove the engine from the
stzand and place it on wood blocks

2, Install wwo mransmission guide
siuds in the engine block.

3. Place the mansmission in pesi-
lion against the block, alisning the
copverter shds with the: stnd holes
in the dywheel

4. Install two flywheel housing re-
laiming bolis and remove the guide
studs. Install the remaining flywhecl
bousing bolts. Remove the Lranamis-
sHon jack.

% Install the drive plate to con-
verter nuts: Tighten the nuis to spaci-
fications: Secure the fransmission oil
cooler lines to the side of the engine
with the retaining clamp.

6. Install the starter and the Av-
wheel housing lower inspection cover.

7. Autach the transmission oil fller
mhe o the right exhaust manifold
opper Tear stnd. Tighten the retain-
ing mot to specifications.

B. Connect the mransmis<ion throt-
tle control rod at the accelerator cross
chafi bracket.

9. Clean the gasket surfaces of the
exhaust manifolds and the munifer
inlel pipes. Place a pew oasket over
the muifier inlet pipe studs of the ex-
haust manifolds.

10. Inssll the enpine lifting shng
and brecket on the engine. Lower the
en@ne and iransmission zssembly into
the car. Make sure the exhaust mani-
folds are properly zhgned with the

Al1308-A

FIG. 10—Engine Work Stand

muffler inlet pipes.

I1. Place & jack under the truns-
mission Znd raise the iransmision.
Remove the engine lifting sling and
bracket and the eye bolis.

12. Insiall the engine vear support

(crossmember). Remove the jack from
the lransmission.

13. Install the engine rear support

relaimer,

14. Remove the rubber plug from
the transmission and connect the
speedometer cable. Install the drive
shafr. Install the eopine right and left
fronl sUppOTt retainers.

15. Install the idler arm bracket.
Connect the starter cabk and the
transmissien manual-shilt rod.

16. Instzll the crankcase ventila-
tion tube outler. Connect the flexible
fuel line to the fue! tank line,

17. Connect the generator wires.

18, Install the exhaust manifold to
mufiler inlet pipes, lockwashers and
muts. Remove the safety stands and
lower the car.

19. Connect the accelerator rod to
the sccelerator cross shaflt bracket,
the heater hosz 10 the intake mani-
fold, and the heater hose o the water
pump.

20. Connect the engine ground
sitap to the right valve rocker arm
COVEr,

21. Instzll the wire loom on the
clips on the left wvalve rocker arm
COVET.

22. Install the engine temperature
and oil pressure sending umit wires.
Connect the coil primary wire.

23, On a car with power brakes,
connect the power brake vatuum
line to the intake manifold vacuum
fitting.

24. Connect the batery ground
cable at the engine.

25, Install the radiator and the
hood.

26. Fill and bleed the cooling sys-
em.

27. Fill the crankcase with the
p_rlupar grade and quantity of copine
oil.

28. Operate the engine at fast idle
and check all gaskets and hose con-
nections for leaks.

29. Adjusi the transmission control
linkage.

30. Install the air cleaner assem-
bly.

El ENGINE DISASSEMBLY—ENGINE REMOVED

INTAKE MANIFOLD AND
DISTRIBUTOR

1. Disconnect the fuel pump inlet
hne st the fecl pump &nd remove the
hine.

2, Disconnect the carboreror foel
inlel line a1 the sadiment bowl and
remove the fue] pemp and sediment
bowl.

3. Remove the access plug from
the top of the cylinder front cover,
then remove the foel pump push rod.

4. Diisconnect the wires sl the
spark pluzs and remove the wircs
from the ignition harness bracket on
each valve rocker arm cover.

5, Remove the coil high tension
wire and the primary ignition wire
from the coil Remove the distobu-
tor cap and spark plug wires as an

assembly.

6. Eemove the coil.

7. Disconnect the distributor vac-
uum line at the distributor. Remove
the distributor refzining bolt and
clamp and remove the distributor.

8. Remove the radiator supply
tank.

9. Disconnect the automatic choke
heat tube at the carburetor and re-
move the ube from the exhayst mani-
fold. Slide the clamp on the coolant
by-pass hose toward the water pump.

10. Remove the intake manifold
retaining bolits (the oil filler tube
bracket is retained by the intake
manifold right front boli).

11, Remove the intake manifold
{and gaskeis) and carburetor as an
assembly.

12. Clean the top of the valve push
rod chamber cover and remove the
COVEr.

CYLINDER HEADS

1. Remove the valve rocker arm
covers and gaskets,

2. Rotate the crankshaft damper
until No. 1 piston 1s on T.D.C. at the
end of the compression siroke.

3. Hotate the crankshafi damper
an additional 45°%,

4. Starting at the No. 4 valve
rocker arm shaft support, loosen the
right valve rocker arm shaft support
bolts in sequence, two turns at a time,
After the bolis are all loosened, re-
move the valve rocker arm shafy as-
sembly,
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FIG, 11—Hydraulic Valve Lifter
Removal

5. Follow the same procedure on
the left valve rocker arm shaft sup-
port bolts, starting at No. 1 vaive
rocker arm shaft support.

6. Remove the valve push rods in
sequence,

7. Lift the hydraulic valve lifters
from the cylinder block and place
them in o rack so Lhut they can he
installed In their original bore. The
internal parts of each hydraulic valve
lifter assembly are matched sets. Do
noi intermix the parts. Keep the as-
semblics intact until they are 1o be
cleaned. If the bvdraulic valve lifters
can not be removed with the fingers,
remove them with the ool shown in
Fig. 11,

#, KRemove the cxhaust manifold
retaining bolts and tub woshers, then
remove the exhanst munifolds and
heat shields.

9. Remove the spark plugs.

10. Install the cylinder head hold-
ing fixtures (Fig. 12).

11. Remove the cylinder head
bolts..

12, Lifl the cylinder head off the
block, Do not pry between the head

and block, Remove and discard Lhe
cylinder heud pasker.

Tool_&085-L

Al1310-A

FIG. 12—Cylinder Head Holding
Fixtures

OIL FILTER AND ADAPTER

Unscrew the oil filler from the
adapter. Kemaove the oil filler adapter
asserably and oil pressure sending
unit as an assembly, [Discurd the
askot,

OIL PAN AND OIL-VACUUM
PUMP

1. Invert the engine on Lhe work
stand.

2, Remove the oil pan retaining
screws and remove the oil pan. Dis-
card the gusket,

3. Disconnect Lhe vaguum connec-
tion ‘at the cylinder block.

4. Bemove the oil-vacuum pump
attaching bolis and remove the oil-
vacuum pump and inlet tube as an
gssembly.,

5. Remove the oil-vacuum pomp
drive shaft, Discard the oil-vacunm
pump gusket.

CYLINDER FROMT COVER

1. Loosen the drive belt adjusting
arm at the pengrator.

2, Remove the water pump drive
belis. Disconnect the drive belt ad-
justing arm at the water pump.

3. Remove the zenerator and ad-
justing arm bracket.

Tnn.ln-'F_E__P -o:ﬂlaI] -0,

AT311-A
FlB 13—Dmper Removal

4. On an engine with a windshield
washer pump, remove lhe pump
bracket from the water pump,

5, Remove the waler pump, pulley,
and fan as an assembly,

6. On an engine with a power
steering pump pulley, remove the two
cap screws and lockwashers securing
the power steering pulley Lo the crank-
shaft damper, then remove the pulley.

7. Remove the cap screw and wash-
er from the end of the crunkshaft

FIE IHW Sprnckﬂ ond
Timing Chain Removal or
Installation

8. Install the puller on the crank-
shufe damper (Fig: 13) and remove
the damper.

9. Remove the Woodruff key and
crankshaft sleeve from the crank-
shafr.

10. Remove the screws [astening
the cylinder front cover o the block.
The timing pointer is fastened 1o the
engine by one ¢yvlinder fronl cover
screw. Remove the cylinder front
cover.

11, Discurd the eylinder front
cover gasket,

FIG. 15-Crmkshuﬂ spmin

Removal
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TIMING CHAIN AND
SPROCKETS

1. Remove the crankshaft front il
slinper. Remove the three refaining
screws and lock ring from the cam-
shall sprocket, then remove the fusl
pUmp ccoenlTic.

2. Remove the camshaft sprocket
and timing chain (Fig. 14).

3. Remove the crankshafi sprock-
et (Fiz. 15}, Remove the Woodnaf
ey,

CAMSHAFT

Carefully remove the camshaft by
pulling it wward the front of the
enmne. Lise caution to avoid dam-
aging the journals and lobes.
CYLINDER BLOCK
THERMOSTATS

Remove the cvlinder block ther-
mostats as outlined in Part 4-1.

FLYWHEEL, CRANKSHAFT,
AND CONNECTING ROD
ASSEMELIES

1. Remove the fivwheel anaching
bolts and remove the fiywhesl,

2, Remove the crankcasze ventila-
tion cover and gasker,

3. Remove the crankcase venlila-
tion whe outlet. The tube is a press
fit in 1the block.

4. Turn the engine on the work
stand 30 that the front end is ap.

5. Remove any ridge and/or car-
hon depasits from the upper end of

Tool—T52i-4241 .CEE

Al1315-A

FIG. 16—Camshaft Bearing
Replacement

the cylinder bores. Move the piston
1o the bollom of its travel and place
a cloth on the pision head to collect
the cuitings. Remove the cyiinder
ridee with a ndge culler. Follow the
instructions furnished by the tool
manufactorer, Never cut inio the ring
travel area in excess of 1732 inch
when removieg rdpes. Aller the ndgc
has been removed, remove the culler
from the cviinder bore, then lum the
crankshaft ontil the piston is at the
top of its stroke and carefully remove
the cloth with the cottings.

6. Makes sure all bearing caps
{main and connecting rod) are marked
so that they can be instalied in their
originel locations.

7. Turn the crankshzft until the
connecting rxd being removed s
down.

8. Remove the nuts from the con-
necting rod bolts, then pull the cap
off the rod.

9. Push the connecting rod and
piston assembly out the top of the
cylinder with the handle end of a
hammer. Avoid damage to the crank-
pin or the eylinder wall when remoy-

10. Remove the bearing inseris
from the connecting rods and caps.

11. Remove the main beanng caps.

12, Carefully lift the crankshafl
out of the cylinder block so thal the
thrust bearing surfaces arc not dam-
aged. Handle the crankshalt with care
ta avoid possible fracture or damage
to the finished surfaces,

13. Remove the rear journal oil
seal from the block 2md rear bearing
cap, and remove the cap to block
side zeals

14. Remove the main bearng in-
serts from the block and bearing caps,

CAMSHAFT BEARINGS

Dmll a t2-inch hole in the cam-
shull rezr bearing bore plug and use
tool T-7600-E to remove the plug,
Remove the camshaft bearings (Fig
16).

E] DISASSEMBLY AND

ASSEMBLY OF COMPONENT PARTS

FIG. 17—Vaive Rocker Arm Shaft Assembly

BOAT

AlZ261-A
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VALVE ROCKER ARM SHAFT

DISASSEMBLY

1. Remove the cotter pins [rom
each end of the vaive rocker arm
shaft, then remove the far washers
and spring washers.

2. Slide the rocker arms, springs,
and the supports off the shalt. He sure
o identify all purts.

3, If it is necessary (o remove be
plugs from each end of the shaft, dnll
or pieree one plug, then insert a sleel
rod through the plug and knock out
the plug on the apposile end. Work-
ing from the open cod, knock oul the
remamng plug.

ASSEMBLY

1. Lubricale ull moving parts with
engine oil. Apply Lubriplate to the
pad of the valve rocker arm.

2. If the plugs were temoved fram
the ends of the shafr, use o blunt (ool
or large diametar pin punch and in-
stall a plug, cup side out, in each end
of the rocker arm shafr.

3. Install the rocker arms, sup-
ports, und springs in the order shown

FIG. 18—"0'uhr¢ Racker Arm Shaft
Identification Motch

in Fig. 17. Be sure the oil holes in
the shaft are fucing downward. When
the left valve rocker arm shaft js as-
sembled, the identification notch on
the shaft must be downward and
toward the rear of the engine (Fig.
18). The right rocker arm shaft must
be assembled so that the identifica-
tion notch on the shaft faces down-
ward and to the front of the engine,
Complete the assembly by installing

FIG 19—Valve Spring Retainer
Locks Removal or Installation

the remaining iwo flal washers with
the spring washer between them and
install the colter pin.

CYLINDER HEADS

DISASSEMELY

1. Clean deposits from the cylin-
der hend before removing the valves,

2. Compress the valve springs
(Fig. 19), then remove the spring re-
tainer locks, and release the spring.

3. Remove the sleeve, spring re-
lainer, spring assembly stem seal, and
valve, Discard the vilve stem scals.
Identify all valve parts

ASSEMBLY

1. Lubricate the valve guides and
valve slems with engine oil. Apply
Lubriplate to the tp of the valve
stems.

2, Install euch vaive (Fig. 20) in
the port from which il was removed
or to which it was fitted, Inslall o new
stem senl on the valve,

3 i the damper sprinz was re-
moved from the valve spring, install
the damper spring inside the valve
spring, Be sure thit the damper spring
coils are not caught between the vilve
spring coils, Install the valve spring
essembly over the valve so that the
closed coils zre wward the head, In-
stall the spring retainer and sleeve,

4. Compress the spring and install
the retsiner locks (Fig. 19).

Locxs -3 )
SLEEVE .--.-ﬁ

SPRIMNG
RETAINER g

=) | SERVICED AS
I ol B
SPUIRC - ) AN ASSEMBLY

oiL sw e

INTAKE
VALVF
- EXHALIST
VaLVE
A1318-A

FIG. 20—valve Assembly

5. Measure the assembied beizht
of the valve spring [rom the surface
of the evlinder head spring pad to the
underside of the spring retainer with
diviglers (Fig. 21).

6. Check the dividers against a
scale, If the assembled height s 155
mnches or sreater, install the necessary
0.030-inch thick spucer(s) between
the cylinder head spring pad ond the
vilve spring to bring the assembiled
height o the recommendsd dinien-
sion of 1%34-1% inches Do pot in-
stall spacers unless necessary, Use of
spacers in excess of recommendations
will result in overstressing the valve
springs which will lead lo excessive
load luss and spring breshage,

I.IND'EI‘.EH:EI‘IE' OF SFRING

A1319-A

SURFACE OF 5PRING PAD

FIG. 21~Vvalve Spring
Assembled Height
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PLISH ROD CUP

DISC VALVE
dbj PLUMGER

gt SPRIMG
REMICE

PLUNGER g

DISC YALYE e o
RETAIMER ATT8E-A

FIG. 22—Typical Hydraulic Valve
Lifter Assembly

HYDRAULIC VALVE LIFTERS

Each valve liffer 1s a matched: as-
sembly, If the parts of one lifter are
inter-mixed with those of snother;
improper valve aperation may result,
Disusserable and assemble each lifler
separately, Keep the lifter assemblies
I Proper sequence so that they can
be installed in their original hores.

DISASSEMBLY

1, Grasp the lock ring with needle
nese pliers W reledse it from the
groove, It may be nuecssary to de-
press: the plunger Lo [ully telease the
lack ring,

2. Remove the push rod cup,
plunger, and spring,

3, Invert the plunger assembly and
remove the dise wvalve retainer by
carefully prying uwp on it with a
screwdriver, then remove the disc
valve and spring,

ASSEMELY

A typical valve lifler is shown in
Fig. 22,

Al321-A

FIG. 23—Piston Pin Removal—
Manually
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3 Defiil r‘f

] anluif

sissr | Deted

A1322-A

FIB. 24—Piston Pin Removal
on Arher Press

1. Place the plungerupside down
on & clean work bench,

2, Place the dise valve in position
over the oil hole on the battom of the
plunger, Scl the disc valve spring an
top of the dise.

3. Position the dise valve retainér
over the dise and spring and push. the
Tetlainer down into place on the
plunger.

4. Place 1he plunger spring, then
the plurger (open end up) into the
lifter body,

5. Place the pusly rod seat in the
plunger.

6. Depress the plunger, then posi-
tion the closed end of the lock ring
in the groove of the lifter body. With
the plutger still depressed, position
the open ends of the lock ring in the
proove, Release the plunger, then de-

press it again to fully sear the lock
ring.

UPPER COMPRESSION RING ——-
LOWER COMPRESSHDN HING*%
OILRING - ASSEMBLY -\%
SERYICED
A5 AN
ASSEMBLY \

PISTON

FISTOR PIM

— CONMECTING ROD

@3=—mm~s INSERTS

ey = BEARING CaP
e-—NUT AT313-4
FIG. 25—Fistun; Connecting Rod,
and Related Poris
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A1324-A

FIG. 26—Piston and Connecting
Rod Assembly

PISTOM PRI

FISTOM PiM: Da

Datall 2

iR
Dretorl :w D:JTm'J 4

FIG. 27 —Pistan Pin Installation—
Manually

PISTOMS AND CONMNECTING
RODS

DISASSEMBLY

1. Mark the pistons and pins to As-
sure assembly with the same reod and
installation in the same cylinders
from which they were removed. Re-
move the pislon rings.

o

Datail PISTON I Debail
PN i

Arbor Fress Rom

A1325-A

FlE. 28—Piston Pin Installation
on Arbor Press
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FISTON PN

Tarqua Wrench
Toel—

Al326-A

FIG. EB—ChE:hing Interference
Torgque Required to Seal Piston Pin

2, Remove the piston pin from the
piston and connecting Tod (Fig: 23
or-24),

ASSEMBLY

The piston, connecting rod, and re-
lated parts are shown in Fig. 23,

1. Apply a‘light coat of engine oil
to-all parts. Assemble the piston to
the connecting rod so that the stepon
the piston and the oil squirt holes in
the ‘conpecting rod will be toward
the inside of the engine "V" (Fig.
26). The indentation on the piston is
toward the front of the engine. Pis-
tons are not interchangesble from
one cylinder bank te the other,

2, Stuart the piston pin in the piston
and connecting rod as shown in Fig,
27 or 28, Press the piston pin through
the: piston- and ‘connecting rod until
the end of the pin is spproximately
Y4 inch from the piston boss (Fig.
29). If ‘a press is used tooinstall the
piston pin, remove the piston and
connecting rod assembly from the
press when the pin s pressed inwith-
in %4 inch from the piston boss and
install it-in a vise.

3. Using a torgue wrench; tighten
the nut on the tool (Fig. 293 until the
piston pin is fully seated (until detail
1 has seated against detail 2). A mini-
mum-torque limit of 20 foot-pounds
is required to fully seat the pin.

4, If the torque required to seat
the pin is less-than 20 foot-pounds,
remave the piston pin and replace the
connecting rod, The piston pin bore

of the new connecting rod must be

within the limits of 0.5737-0.9742
inch: The diameter of the pision pin
must be within the limils of {,9750-
09753 inch. If the pision pinis not
within specifications; replace: the pis-
ton and piston pin assembly. Cheek
the fit of the new piston in the cylin-
der bore belore assembling the piston
and piston pin to the connecting rod.

5. Follow the instructions con-
tained on the piston ring package and
install the piston rings,

6. Check the ring side clearance
of the compression rings with a feeler
gauge inserted between the ring and
its lower land (step & under “Fitting
Piston. Rings™ in Part 1-1).

7. Be sure the bearing inserts and
the bearing bore in the connecting
rod and cap are clean. Foreign mate-
rial under the inserts may distart the
bearing and canse & failure. Install
the bearing inserts in the connecting
rod-and cap with the tangs fitting in
the slots provided.

OIL-VACULM PUMP

DISASSEMBLY

1. Remove the oil inlet tube and
screen: assembly from the oil pump
and discard the gaskel.

2. Discanpect the vacpum pump
inlet. line froin the vacuum pomp
body.

3. Remwove the screws and locking
plates that secure the vacoum pump
assembly to the oil pump body.

4. Seribe an index mark on the
side ol Lhe cover plate and the vacu-
um pump, then remove the cover
plate and drive lug,

5. Remove he vacuum pump ro-
tor and vanes as an asscmbly. Do oot
drop the vanes,

6. Bemove the: inner rolor.and
shaft assembly; then remove the oul-
er Tace.

7. Insert o self-threading sheet
metal screw of the proper diameter
into the oil pressire relief valve
chamber cap and pull the cap out of
the chamber. Remove the spring and
plunger;

ASSEMBLY

The gil-vacuum pump-assembly is
shown o Fig., 30,

1. 01l all parts thoroughly.

2. Install the oil pressure relief
valve plunger, spring, and a new cap.

3. Install the outer race, and the
infer rotor and shaft assembly in the
oil pump body, The inner rotor snd
shaft, and the outer race are serviced
a5 an assemhly, Ome part shonld not
be replaced -without replacing the
other.

4, Position the vanes:in the vacu-
um pump rotor,

5. Compress the vanes into the
rotor and position the assembly in
the vacoom pump hody. ;

&, Position the drive log in the
vacuum pump rator. Using the index
marks as a guide, positiml the cover
plate on the vacuum pump housing
with the oil groove on the plate fac-
ing upward, Install the two cover
plate seréws. Posiion the vacuum
pump on the vil pump snd install the
lock plates: and retaining: screws.

T. Install, but do nmot tighten, the
vaguum pump infel tube:

8. Install the oil inlet tube and
soreen assembly.

IHTERMEDEATE
DRIVE SHAFT
CLTER RACE |
ASSEMBLY Al rn
L2 2" PLUNGER
SCREEM
AND TUBE HESSR
\ G f', SHAFT
()
Y & SPRING

Lé’, Y:—'c.w
V ¥
WACULIM FUMP et

COVER PLATE ==k DRIVE
w UG

vt

ROTOR

VAGULIM
PUMP BODY
VACLLM PUMP
INLET LINE Ll
A1327-A

FIG. 30—0il-vocuum Pump
Assemhly

B ENGINE ASSEMBLY—ENGINE REMOVED

CAMSHAFT BEARINGS
Camshaft bearings. are available

prefinished to size: for standard. and

0.015-inch undersize journal diame-

ters. The bearings are not inter-
chanpeable from one bore to another,
The bearings must be installed in
their respective bores.

I. Pgsition the new bearing at the
bearing bore, and press it into place
with the tool shown in Fig. 16, Align
the oil holes in the bearings with the
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FIG. 31 —Camshaft and Related Paris

oil holes in the cylinder bleck when
the bearings are installed. Be sure the
camshaft front bearing is installed
0.005-0.020 inch below the froni face
of the cylinder block (refer to Fig. 32
in Pary 1-2).

2. Clean our the camshaft rear
beaning bore plug recess thoroughly.

3. Coat the flange of 2 new plug
with water resistant sealer and instzil
it with the Bapge facing n. Doive the
plug in unnl it is fush or shghily be-
low the casting surface.

FIB. 32—crankshaft and Related Parts

Al328-A

CAMSHAFT

The camshaft and related parts are
shown in Fig. 31.

Oil the camshaft and apply Lubr-
plale to all the lobes, then carefully
slide it through the bearings,

CRANKSHAFT

The crunkshafl snd reluted parts
are shown in Fig, 32,

A1331-A

FIG. 33—Seal to Block Installation

Toni—6701-E

1. Be sure thar the rear journz] oil
szal grooves are clesn, then install 2
new rear journal oil sesl in the block
iFiz. 33) and rear main bearing cap
(Fig. 34). After insialladion, cur the
emds of the seals fush,

2, If the crankshail mein bearing
journzls have besn refimished to a
definite nundersize, instafl the correct
undersize bearings. Be spre the bear-
ing inserts and bearing bores are
clean, Foreign material under the in-
serts may distort the bearing and
canse a failure.

CYLUNDSE RIOCK JOUSMAL SEaL

Al3IIF-A
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FIG. 34—seal to Rear Benring Cop
Installotion

Place the upper main hearing in-
serts in position in the boré with the
tang fitting in the slot provided.

3. Install the lower main bearing
inserts into the hearing caps,

4. Carefully lower the crankshaft
inta place. Be careful not tn damage
the bearing: surfaces.

5. Check the clearance of ecach
main bearing, following the proced-
ure under “Muin Beuring Replace-
ment in Part 1-1,

6. I the bearing clearances are
satisfactory, apply-a light coat of en-
gine oil o the journals and bearings,
then install all the bearing caps; ex-
cept the thrust bearing cap (Ne, 3
bearing). Main bearing caps are num-
bered 1 thru 5 starting at the front

L

HOLD. CRAMESHAFT

FRY CRANKSHAFT FORWARD

FIG. 35—Thrust Bearing Alignment

of the eopioe. The arrows on the cap
shoold be pointed toward the front of
the engine. Tighlen the bearing cap
buolts to speciflivutions,

7. Imstall the throst bearing cap
wilh the bolls finger tight,

8. Pry the crankshaft forward
deainst the thrust surface of the upper
half of the bearing (Fig, 33),

8. Huld the crankshaft forward and
pry Lhe thrust bearing cap (o the rear
{Fig. 35). This will align the thrust sur-
faces of bath halves of the bearing.

10, Retain the forward pressure on
the crankshaft, and tighten the cap
balis (o specifications (Fig, 35).

11. Farce the crankshaft toward
the rear of the engine,

12, Insalloa dial indicaror sochat
the contact point rests apainst the
crankshatt flange and the indicator
axis is parallel o the crankshaft axis
(Fig. 36,

13. Set the dial on zero. Push the
crankshafr forward and note the read-
ing on the dial.

i4, If the end play exceeds the
wear limit, replace the thrust bearing.
If the end play is less than the mini-
mum limit, inspect the thrust bearing
faces for scratches, buorrs, micks, or
foreign matter, If the thrust faces are
not defective or dirly, they probably
were ool aligned properly. Install the
thrust bearing and align the faces;
tollowing the recommended proced-
ure (steps 7, &, 9oanmd 10}, then re-
check the end play.

15. Dip the rear bearing cap side
seals in light engine oil, then immedi-
ately install them in the grooves. Do
oot vse sealer on the side seals, the
seals are designed to expand when
dipped io oil. Using sealer may retard
this expansion, It may be necessary 1o
tap the seals into: place [or the lasl V2
inch of travel. Do not cut the seal
projecting ends;

FORWARD

i Fre car
W BACKWARD

g A1332-A

FIG. 36—crankshaft End Play

16. Check the rear bearing capside
seals for leaks by ‘sguirting a few
drops of oil into the pacting lines be-
tween the bearing cap and the cyl-
inder block from Lhe outside. Blow
compressed air against the seals from
the inside of the Blogk. I§ aic bubbles
appedr inthe oil, it indieales possible
ol leakage, This test showld net be
performed on newly installed ‘seals
until sufficient time has been allowed
for the scals to expand into the seal
EYOOYes,

17. Apply scaler to s new crank-
case ventilation cover gasket and in-
siall the gaskel and cover. Tighlen
the cover serews to specifications. In-
stall the fiywheel, Tighten the retain-
ing bolis to specifications, Tnstall the
crankease ventilation tube owtlet.

CONNECTING ROD
ASSEMBELIES

1. Turn the engine on the work
stand so that the front end 15 up.

2. Apply a light coat of engine oi]
o the piston rings, pistons, and cylin-
der walls.

3. Piston asscmblics arce nof inter-
changeable from one cylinder bank
to the other. Right and left pistons

—

HOLD - CRAMKSHAFT
FORW ARD

-

LT
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TIGHTEN CAP
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FIG. 37—Conneding Rod Side
(legronce

must be installed in their respective
bank of the cylinder block,

Each connecting rod and beéaring
cap are numbered from 1 (o 4 in the
right bank and from 3 to & in the lelt
bank, beginning ut the front of the
engine. The numbers on the connect-
ing rod and bearing cap must be on
the same side when installed in the
cylinder bore. I a connecting rodd is
ever ransposed from one block or
cylinder o anothcr, new bearings
should be fitted and the connecting
rod should be numbered to corre-
spond with the new cyiinder number,

4, Make sure the ring gaps are
properly spacesd arcund the circum-
ference of the piston.

5. Install 4 piston Ting Ccompressor
on the piston and push the piston in
with 2 hammer handle until it is
slightly below the top of the cylinder.
Be sure to guide the connecting rods
to avoid damaping the crankshaft
journals. Install the piston with the
indentation in the piston head toward
the front of the engine and the step on

i

FIG. 38—Crankshaft Sprocket
Instollotion

TIMING MARKS

A13335-A

FIG. 39—Aligning Timing Marks

the piston toward the inside of the
engine *V." The bearing lock slots in
the connecting rod should be toward
the outside of the engine V" when in-
stalled,

6, Check the clesrance of each
bearing, following the procedore un-
der “Connecting Rod Beariog Re-
placement™ in Pant 1-1.

TAKE UPF SLACK LEFT SIDE. ESTABLISH
TAKE UP SLACK ON MIGHT SIDE FORCE
LEFT SIDE OUT. MEASURE DISTANCE B.
DEFLECTIOS I A MEMNUS B Al3136-A

FIG. 40—Timing Chain Deflection

A REFERENCE POIMT. MEATURE DISTANCE A.

7. If the bearing clearsnces are Lo
specifications, apply a2 lizht coat of
engine oil to the journals and bear-
ings,

8. Turn the crankshafr throw o
the bottom of its stroke. Push the pis-
ton all the way down until the con-
necting rod bearing seats on  the
crankshaft journul.

9. Install the comnecting rod cap.
Tighten the nuts to specifications.

10. Afier the piston and connect-
ing rod sssemblies have been in-
stalled, cheok the side clearance be-
tween the connecling rods en each
crankshaft journal (Fig. 37).

TIMING CHAIN AND
S5PROCKETS

1. Lubricute the timing chain and
sprockets with enging oil. Place the
key in position in the slot in the crank-
shaft. Instull the crankshaft sprocket
(Fiz. 38).

4 . o ANIIT-A

FIG. 41—Fuel Pump Eccentric
Installed

2. Place the niming chain in posi-
tion on the camshaft sprocket. Install
the camshafl sprocket amd fiming
chain (Fig. 14), aligning the timing
muirk-on the cronkshafe sprocket (Fig.
39,

3, Rotate the crankshefl in o
clockwise direction (a5 viewed from
the front) to 1ake up the slack on the
left side of the chain,

4. Fsablish a seference point on
the block and measure from this
poant to the chain (Fig. 20).

5. Rotate the crankshaft in the op-
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A1336-A
FIG. 42—0il Seal Installation

posite direction to take up the slack
on the right side of the chain, then
foree Lhe lefl side of the chain our
with the fingers and measure the dis-
tanee between the reference point and
the chain, The deflection is the dif-
ference berween the two measure-
ments.

6, If the deflection exceeds 2
inch, replace the timing chain and/or
sprockets,

7. Install the fuel pump cecentric,
lock plate, and -screws (Fig. 41), In-
stall the crankshafl front oil slinger.

CYLINDER FRONT COVER
AND FRONT OIL SEAL

FROMNT OIL SEAL REPLACEMENT

It is good practice to replace the
oil seal each time the cylinder front
cover is remaved,

1. Drive out the old seal with a

e

o,

Tool—&059-8

A1339-A

FIG. #3-[ylindaf Front Cover
Alignment

pin punch, then ¢lean out the recess
in the cover,

2. Coat & new seal wirth prease.
Install the seal {(Fig, 42)

3. Drive the seal in until it is fally
sgated o the rocess,

4, After installation, check o he
sure the spring is properly positioned
in the seal,

CYLINDER FROMT COVER
INSTALLATION

1. Clean the cylinder front cover
and the cylinder block pasker sur-
faces,

2, Coar the gasker surface of the
block and cover and the cover holt
threads with sealer. Position a new
egaskel on the block,

3. Install the cylinder fronr cover
alignment pilot el on the cylinder
frant cover 0 thaf the keyway in the
pilor aligns with the key in the
crankshaft, Position the cover and
pilot over the end of the crankshall
and against the block (Fig. 43)

4. Install the cylinder front cover
bolts finger tight. The timing pointer
is retained by one of the cylinder
f:n:mt COVEr SCIoWs:

While pushing in on the pilot,
tighten the cover holts to specifica-
tions. Kemove the pilot,

5. Lubricate the crunkshaft with
a white lead and oil mixture and
lubricute the oil seal rubbing surface
wilh grease, Install the crankshaft
sleeve.

6. Ling up the damper Keyway
with the kev on the crankshafl, then
install the damper on the crankshaft
(Fig. 44).

7. Install the damper cap screw
and washer, and tighten the serews 10
specifications,

O 2 car with power steering, in-
stall the pulley on the crankshafi
damper,

B. Inatall the evlinder block ther-
mostats a5 outlined in Part 4-1.

9. Clean the waler pump gasket
surfaces and apply senler. Position
new gaskels on the pump and posi-
tion the water pump, pulley, and fan
on the block, Install the waler pump
left bolts finger tight,

10. On an engine with a wind-
shield washer pump, position the
pump bracker and install the water
pump lower right bolt,

11. Imstall the water pump upper
right bolt, then tizghien all the water
pump baolls,

12, Position the fuel pump push
rod in the wp of the cylinder front
cover, then insiall the plug.

A1340-A
FIG. 44—Damper Installation

13. Apply sealer to a new fuel
pump gasket, then install the gasket,
fuel pump, and sediment bowl,

OIL PAN AND OIL-VACUUM
PUMP

1. Invert the engine on the work
stand, Positlon the intermediate drive
shaft into the oil pump socket, With
the shafl firmly sented in the socket,
position the oll pump into place. The
stop on the shuft should touch the
roof of the crunkease, Remove the
ghaft and oil pump and posilion the
S0P 45 NECessaTy.

2, With the stop properly posi-
tioned, insert the oil pump drive shaft
inta the oil pump.

Il FRESSURE SENDING UNIT

A1341-A

FIG. 45—0il Filter Assembly
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FIG. 46—Cylinder Head Bott
Tightening Sequence

3. Pasiton 2 new gasket on the oil
pump housing and insizll the oil-
vacuum pump. inlet tube assembly,
and shaft as an asembl) (Fig. 8).
Tghmnmeonl pump retaining screws
10 specificarions.

4. Connpect the vacuum pump in-
let line, Tighten the fitrings at the
pump and cylinder block

5. Position a3 new gasket on the oil
pan and place the 0il pan assembly
on the block by positioning the front
of the oil pan over the oil pump inlex
mbe and screen assembly. Insiail the
remaining screws and fightem them,
from the center onrward, o specifi-
canoms.

OIL FILTER AND ADAPTER

The oil filter assembly is shown in
Fig 45

1. Clean the oil filter adapter gas-
ket surfaces,

2. Apply sezler 1o 2 pew adzpler
gasket, 2nd install the adapler assem-
bly and gasket

3. Clezn the adapier filter recess
Cozat the gasker on = new fiiter with
oil, then place the filiar in positon
on the adapter. Hand nghren the filier
until the gasket coniacts the adaprer
face, then advapce it % turm,

4. Iostall the oil pressure sending
unit.

CYLINDER HEADS

1. Clean the c¥linder head and
biock pasket surfaces.

2, Apply 2 coating of hcad gasket
sealer 10 both sides of a nocw gasket.
Guided by the word “FRONT” en
the gasket, install the head gasket over
the cylinder head dowels.

3. Place the cylinder head on the
enging. Remova the holding fixiures.
Insiall the cylinder head bolts.

4. The cylinder head bolis are
tightened in three progressive steps.
Follow the sequance shown in Fig, 46.
Tighten the bolis to 75 foor-ponnds
torque, then fighten them o 835 foot-

pounds torgue. Finally, tighten the
bolts to 93-105 fvot-pounds tormque.
After the cylinder head bolts have
been tightened to specificutions, the
bolts shoald not be disturbed,

5. Coat the muting suriszces of the
exhaust manifold with a light Glm of
araphile greass.

On the nght cxhaust manifold,
using a new gaskel, imstall the auto-
maitic choke zir chamber tover on
the mapifold. Be sure Lthe cover is
securely fasteped. Position 2 new gas-
ket over the mutiler inlet pipe studs
of the exhaust menifolds,

6. Position the exhaust manifold
and heat shield on the cylinder head
and instzfl the retaining bols and tab
washers. Tighizn the reraining bohs
to specifications, working from the
center to the ends. Lock the bolts by
bending one tab of the washer over
a fat on the bolt

7. Install the spatk plues.

8. Coar the owside of each valve
Lfter with engine oil W provide -
rial hibrication. Do mot fill the liflers
with oil The Hiters will 1 much
faster after the engine is slarted if
they are free of any oil film which
may cagse an oil seal beiween the
plupger and the lifter body. Place
each lifter in the bore from which it
was removed.

CLams & g THEZMADSTAT
o -

FIG. 47—intoke Monifold Assembly

9. Install the valve push rods in
their proper sequence, makins sore
the lower ends of the rods are posi-
tionad in the hifter push rod cup.

10. Crank the engine until the No.
1 piston is on T.D.C, at the end of
the compression stroke,

11. Rotate the crankshait damper
an zdditioneal $5°.

12. Insiall the right valve rocker
arm shaft assembly on the cyiinder
head with the valve push rods in
place and the rocker shaft support
bohs finger ught. Be sure the identi-
fication noich in the shaft b down
amd to the front.

13. Starting at the first valve rock-
er arm support, tighten the bolls in
sequence, two Irns af a time, until
the supports fully contact the cylin-
der head. Tighten the bolls, in sc-
queace. to specifications.

14. Follow step 11 for the left
valve rocker arm shaft assembly. Be
sure the identification notch on the
left shaft is down and to the rear.

15. Follow step 13 for the leit
valve rocker arm shafl.

16. Cement or staple a now gasket
to the valve rocker arm <overs so
that the word “TOP™ ¢n the gasket
tab is t0 the wp when the gasket 1=
installed. Install the valve rocker arm
COVETS.

" CODLANT TEMPERATURE
SENDING UraT

INTAKE MANFOLD

Al248-A
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INTAKE MANIFOLD AND
DISTRIEUTOR

The iniske manifold assembly is
shown in Fig. 47

1. Iostsll & pew gaske: oo the
valve push mod chamber cover, using
an oil resistant sealer on the gasket

2. Wiih the gasket in position, fil
the front of the cover upward and
imst=f] the rear of the cover over the
ventilztion mbe. Lower the front of
the cover into position, making cer-
tain the mbber scrommert in the cover
& npot dislodsed by the dismibator
clamp stmd. Tizhten the cover screws
to specifications.

3. Clezn the gasket surfzces of the
cvlinder heads apd intake manifold.

4. Guided by the word “FRONT™
on the gaskets, instzll the gaskets on
the cylinder heads. Temporsnly in-
all the manifold claimp mounting
bolts in the ¢vEnder heads o keep
the gaskets in place. Intake manifold
gaskets are inlerchangesble from ooc
exlinder bank (o the other.

5. Careinlly lower tbe inlake mani-
fold into position. Inseri the water
pump by-pass tube into the by-pass
hose 25 the intake manifold s low-
ered into position. Be sure the bolt
holes in the manifold gaskets are
aligned with the bolt holes in the in-
ke manifold Remove the clamp
monting bolrs. Position the manifold
clamps, inszall the retaining bolis (the
oil filler mbe brackel 5 retaioed by

ihe inizke manifold rizght front bolt),
Tighien them o specifications, work-
ing from the cenier 1o the ends,

6. Insmall the thermostar  gasket
znd thermasial, and the radiator sap-
ply =nk.

7. With No. 1 piston on THC
zfter the compression stroke, install
the dismributor in the block with the
rotor 2l the No_ 1 firing pasition and
the hreaker points open. Insiall the
hold down clamp. Conoeer the dis-
wibmror vacuimm line. Connect the
carbureror feel inlet line to the fuel
pump. Insgall the coll

8. Imsiall the disiributor cap and
the spark plup wire assembly. Con-
nect the codl high tension wire apd
coil primary wire.

] REPAIR OPERATIONS—ENGINE INSTALLED

ENGIMNE SUPPORTS

The front supporis 2o located on
cach side of the crankesss snd the
rear support 5 Jocated st ihe trams-
mission cxlension housing,

ENGINE FROMT SUPPORT

The engine {ronl suppor is shown
in Fig. 8. The procedincs given ep-
ply 1o cither a nght or lefl instslls-
fn.

Removal

1. Remove the insulator assembly
to underbody retaining nut The Dut
must be removed from both insulat-
o1s so that the enging can be raised.

2. Raize the Snzing abhout 1 inch
with 2 jack and 2 wood block placed
onder the ofl pan, then Temove the
rebound insulator. spacer, and insu-
Iator z=sambly.

Installation

1. Positon the insulator essembly,
spater, and nehound insulstor, If both
insulators have been removed, 1nstall
the paris on the opposite side before
procesding with step 2.

2. Lower the cnging, then install
the underbody to Imsnlator nut and
tghten the nut to 40-45 foot-ponnds
torgue,

ENGINE REAR SUPPORT

Tha enzine rear sppport is shown
in Fiz 49,

Remaoval

1. Remove the support assembly
to reinforcement zssembly nuts and

SUPPORT

Al343-A

FIG. 48—Engine Front Support

washers. Remove the support assem-
bly to insulator assembly nur, lock-
washer, rebonnd insulator, and
SpECCT.

2, Raise the exiension housing
slightiy o relieve the préssure on the
support assembiv. Remove the sup-
port assembly.

3. Bemove the insplator assembly
e adaprer plare nms and  lock-
waszhars,

Installation

1. Insrall the insularor assembly
on the adzspter plate.

2. Ruise the culeosion housing
cnoughn [0 posilion the support as-
sembly.

3. Insall the support assembly to
reinforcement assembly lockwashers
and pors.

4. Insmall the specer, rebound in-
snlstor, tockwasher, and nur

INTAKE MANIFOLD

REMOWVAL

1. Druin the cooling sysiem. Re-
move the zir clesner.

2. Disconeect the radistor upper
bose at dhe radiator sppply ank. Re-
move the antomaiic choke heat mbe,

3. Remove the carburetor fuel in-
ler line.

4. Disconmect the epgine tempera-
ture sending unit wire at the sending
umit. Disconnect the coil hish tension
lead at the coil, then remove the dis-
trbwor cap and spark plig wire as-
sembiy.

&, Disconnest the vacoom  fne
from the distnibutor smd the hester
hose from the waler pump.

6. Disconnect the sccelerator rod
and szrmre the rod 1o the dash panel.

7. On a car with power stecring,
disconnect the power steering vacuom
Iine =t the intake manifold vacoom
fitting

FIG. 49—Engine Rear Support



PART 1-3 — THUNDERBIRD 430 SPECIAL V-8 1-57

8. Remove the radiator supply
tank, Loosen the water pump by-pass
hose clamp at the water pump and
slide the clamp toward the intake
manifold.

9. Remove the intake manifold re-
taining bolts and clamps and remove
the intake manifold and carburetor
as an assembly. Discard the intake
manifold gaskets.

INSTALLATION

1. Clean thc gasket surfaces of the
head and intake manifold.

2. Guided by the word “FRONT”
on the gaskets, install the gaskets on
the cylinder heads. Temporarily in-
stall the manifold clamp mounting
bolts in the cylinder heads to keep
the gaskets in place. Intake manifold
gaskets are interchangeable from one
cylinder bank to the other.

3, Carefully lower the intake mani-
fold into position. Insert the water
pump by-pass tube into the ¢onnec-
tion on the water pump as the intake
manifold is lowered into position. Be
sure the bolt holes in the manifold
gaskets are aligned with the bolt holes
in the intuke manifold. Remove the
clamp mounting bolts. Position the
manifold clamps, install the retaining
bolts and tighten them to specifica-
titons, working from the center to the
ends. The oil filler tube bracket is re-
tained by the intake manifold right
front boit.

4. Tighten the water pump hy-
pass clamp at the water pump. Con-
nect the heater hose at the intake
manifold. Connect the automatic
choke heat tube,

5. Clean the radiator supply tank
mounting surface. Apply sealer to a
new radiator supply tank gasket and
position the gasket on the tank. Posi-
tion the thermostat in the intake
manifold. Position the radiator sup-
ply tank on the intake manifold and
install the retaining bolts. Connect
the radiator hose to the radiator sup-
ply tank,

6. Conncet the accelerator rod at
the aceclerator cross shaft bracket
and the heater hose at the water
pump. Install the carburetor fuel in-
let line. Connect the ignition primary
wire to the coil. Install the distributor
cap and connect the distributor wires.
Connect the engine temperature send-
ing unit.

7. On a car with power brakes, con-
nect the power brake vacuum line
at the intake manifold vacuum fitting.

8. Fill and blced the cooling sys-
tem,

9. Operate the engine and check
all gaskets and hose connections for
leaks. Install the air cleaner.

CYLINDER HEADS

REMOVAL

1. Remove the intake manifold,
following the procedure in this sec-
tion.

2, Remove the wire loom from
the left valve rocker arm cover and
position the wiring out of the way.
Remove the coil.

3. Remove the distributor hold
down clamp retaining nut and re-
move the distributor and hold down
¢lamp. Remove the valve push rod
chamber cover and gasket.

4, Remove the left valve rocker
arm cover retaining screws and re-
move the valve rocker arm cover and
gasket.

5. Remove the right valve rocker
arm cover and gasket (thc engine
ground strap is retained by the out-
side center screw).

6. Rotate the crankshaft damper
until No. 1 piston is on T.D.C. at the
end of the compression stroke. Ro-
tate the crankshaft damper an addi-
tional 45°. Starting at the No. 4 valve
rocker arm shaft support, loosen the
support bolts in sequence, two turns
at a time. After the bolts are all [oos-
e¢ned, remove the valve rocker arm
shaft assembly, then remove the valve
push rods in sequence, Starting at the
No. 1 valve rocker arm shaft support,
follow the same procedure on the left
valve rocker arm shaft support bolts,
then remove the valve push rods in
sequence.,

7. Disconnect the muffler inlet
pipes from the exhaust manifolds.

8. Remove the cylinder head re-
taining bolts, Install standard eye
bolts with 5/16-18 threads and install
the lifting bracket and sling and lift
the cylinder head off the block. Do
not pry between the head and the
block. Remove and discard the gas-
ket.

INSTALLATION

1. Clean the cylinder head and
cylinder block gasket surfaces.

2. Apply cylinder head gasket
sealer to both sides of a new gasket.

3. Guided by the word “FRONT”
on the gasket, install the gasket over
the cylinder dowels,

4. Clean the gasket surfaces of the
muffler inlet pipes.

5. Position the cylinder head on
the engine, then remove the lifting
sling and cye bolts,

6. The cylinder head bolts are
tightened in three progressive steps.
Follow the sequence shown in Fig. 46.
Tighten all the bolts to 75 foot-
pounds torque, then tighten to 85 foot-
pounds torque. Finally tighten the
bolts to 95-105 foot-pounds torque.
After the cylinder head bolts have
been tightened to specifications, the
bolts should not be disturbed.

7. Apply sealer to the valve push
rod chamber cover and position the
gasket on the cylinder block, then in-
stall the cover,

8. Rotate the crankshaft damper
until No. 1 piston is on T.D.C. after
the compression stroke. Position the
distributor in the block with the rotor
at the No. 1 firing position and the
breaker points open. Install the hold
down clamp.

9, TInstall the intake manifold and
related parts, following the proced-
ure in this section.

10. Lubricate both ends of the push
rods with engine ¢il. Instal]l the valve
push rods in their proper sequence,
making sure the lower ends are posi-
tioned in their lifter push rod cup.

11. Install the valve rocker arm
shaft assemblies following the proce-
dure under “Cylinder Heads” in Sec-
tion 5.

12. Install the valve rocker arm
covers following step 16 on page
1-55. The coll is retained by the left
cover inside front tetaining bolt and
the wiring loom is retained by the
right cover inside rear and center re-
taining bolts,

13. Connect the ignition primary
wires at the coil. Install the distribu-
tor cap and spark plug wire assembly.
Connect the coil high tension wire.

14. Install new gaskets on the ex-
haust manifolds and connect the
muffler inlet pipes.

15. Fill and bleed the cooling sys-
tem. Start the engine and check all
hose connections and fittings for
leaks. Adjust the ignition timing.

16, Adjust the transmission con-
trol linkage. Install the air cleaner.

CRANKSHAFT DAMPER
REMOVAL

1. Remove the hood. Drain the
cooling system. Remove the air
cleaner, radiator, radiator supply
tank, and the fuel pump.
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2. Remove the drive belis.

On a car with power sleering, re-
move the power steering pump pulley
from the crankshaft damper.

3, Remove the cap screw and
washer from the end of the crank-
shaft. Install the puller on the crank-
shaft damper (Fig. 13) and remove
the damper.

INSTALLATION

1. Line up the damper keyway
with the key on the crankshaft. In-
stall the damper on the crankshaft
(Fig. 44).

2. Install the damper cap screw
and washer, and tighten the screw to
specifications.

3. On a car with power steering,
install the power steering pump pul-
ley on the dampecr. Tighten the screws
to specifications.

4, Install the drive helts, the fuel
pump, radiator supply tank, the radi-
ator, the hood, and air cleaner. Fill
and bleed the cooling system.

CYLINDER FRONT COVER
AND TIMING CHAIN

REMOVAL

1. Drain the cooling system and
the crankcase. Remove the hood, air
cleaner, radiator, radiator supply
tank, and fuel pump (and fuel pump
push rod).

2, Disconnect the battery cable
from the water pump, then remove
the water pump, pulley, and fan as
an assembly.

3. Set the crankshaft damper to
14° B.T.D.C. Remove the crankshaft
damper, Remove the damper key and
the sleeve from the crankshaft,

4. Remove the oil pan as outlined
in this section,

5. Remove the generator mount-
ing bracket to cylinder front cover
retaining bolt. Remove the cylinder
front cover retaining bolts and re-
move the cylinder front cover and
discard the gasket,

6. Remove the crankshaft front
oil slinger, Crank the engine until the
timing marks on the sprocket are
positioned as shown in Fig. 39. Re-
move the three retaining screws and
leck ring from the camshaft sprocket,
then remove the fuel pump eccentric.
Remove the camshaft sprocket and
timing chain (Fig. 14).

INSTALLATION

1. Place the timing chain in posi-
tion on the camshaft sprocket. In-
stall the camshaft sprocket and tim-

ing chain (Fig. 14) aligning the
timing mark on the camshaft with
the timing mark on the crankshaft
sprocket (Fig. 39).

2. Install the fuel pump eccentric,
lock plale, and screws (Fig. 41). In-
stall the crankshaft front oil slinger.

3. Clean the cylinder front cover,
oil pan, and block gasket surfaces.

4, Replace the crankshaft front oil
seal.

5. Coat the gasket surface of the
block und cover and the cover bolt
threads with sealer. Position a new
gasket on the block.

6. Install the alignment pilot tool
on the cylinder front cover so that
the keyway in the pilot aligns with
the key in the crankshaft. Position
the cover and pilot over the end of
the crankshaft and against the block
(Fig. 43),

7. Position the generator support
bracket on the cover and instal] the
bolt finger tight. Position the timing
pointer on the cylinder front cover
and install the bolt finger tight. In-
stall the remaining bolts finger tight.

8. While pushing in on the pilot,
tighten the cover bolts to specifica-
tions. Remove the pilot.

9. Position a new gasket on the
oil pan and install the oil pan and
related parts as outlined in this sec-
tion.

10. Install the sleeve on the crank-
shaft, then install the c¢rankshaft
damper. Clean the block water pump
gasket surfaces. Apply sealer on new
water pump gaskets and position the
guskets on the water pump. Position
the water pump, pulley, and fan as-
sembly on the block. Install the water
pump left bolts finger tight, Position
the windshield washer pump bracket
and install the water pump lower
right bolt. Position the battery ground
strap and install the water pump up-
per tight bolt. Tighten all the water
pump retaining bolts. Tighten the
water pump by-pass hose clamp. Con-
nect the heater hose to the water
pump.

11. Position the fuel pump push
rod in the cylinder front cover and
install the plug. Install and adjust
the drive belts. Install the fuel pump
and connect the fuel pump inlet line.
Instail the carburetor fuel inlet line.

12, Install the radiator supply
tank, radiator, and hood. Fill and
bleed the cooling system. Fill the
crankcase with the proper grade and
quantity of engine oil, Operate the
engine and check all hose connec-
tions and fittings for leaks. Install the
air cleaner,

CAMSHAFT

REMOVAL

1. Drain the cooling system and
the crankcase. Remove the hood,
radiator, radiator supply tank, and
grille.

2. Remove the crankshaft damper,
cylinder front cover, oil pan, timing
chain and camshaft sprocket, follow-
ing the procedures in this section.
Remove the distributor cap and
spark plug wire assembly. Remove
the distributor.

3. Remove the valve rocker arm
covers. Remove the valve rocker arm
shaft assemblies and the push rods
by following step 6 under “Cylinder
Head Removal” in this section.

4, Remove the hydraulic valve
lifters with a magnetic lifter through
the valve push rod holes in the cylin-
der heads. Kecp the lifters in order
so that they can be installed in their
original bores.

5. Carefully remove the camshaft
by pulling it toward the front of the
engine.

INSTALLATION

1. Oil the camshaft and apply
Lubriplate to the lobes, then care-
fully slide it through the bearings.

2. Working through the push rod
openings in the cylinder head, install
the hydraulic valve lifters in their
ariginal bores with a magnetic lifter.

3. Install the valve push rods and
the wvalve rocker arm assemblies,
following steps 10 and 11 under
“Cylinder Head Installation” in this
section,

4. Install the timing chain and
camshaft sprocket, cylinder front
cover, damper, water pump, pulley,
and fan, following the procedures in
this section, Install and adjust the
drive belts.

5. Install the grille, radiator, radi-
ator supply tank and the hood, Fill
and bleed the cooling system. Fill the
crankcase with the proper grade and
quantity of engine oil.

6. Start the engine and adjust the
ignition timing. Operate the engine
at fast idle and check all hose connec-
tions and gaskets for leaks.

HYDRAULIC VALVE LIFTER
REPLACEMENT

Refer to Fig. 57 in Part 1-2. To
remove one or all of the hydraulic
valve lifters:

1. Remove the air cleaner,
If all the lifters are to be removed,
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or if a lifter on the right bank of the
engine is to be removed, remove the
automatic choke heat tube,

2. Disconnect the spark plug wires
at the spark plugs and the valve rock-
er arm cover(s), Remove the valve
rocker arm cover(s) and pasket(s).

3. Remove the valve rocker arm
shaft assembly by following step 6
under “Cylinder Head Removal” in
this section.

4. Remove the valve push rod(s).
If more than one push rod is re-
moved, keep them in order so that
they can be installed in their original
bore.

5. Using a magnetic lifter, re-
move the valve lifter(s) through the
push rod opening(s) in the cylinder
head.

6. Install the valve lifter(s) with a
magnetic lifter thréugh the push rod
opening(s) in the cyiinder head.

7. Install the push rods in their
original bores.

8. Install the valve rocker arm
shaft assembly by following step 11
under “Cylinder Head [nstallation”
in this section.

9. Install the valve rocker arm
cover(s} by following step 12 under
“Cylinder Head Installation” in this
section. Connect the spark plug wires
to the spark plugs and secure the
wires in the cover brackets,

10. Instail the choke heat tube if it
was removed. Install the air ¢leaner.

FLYWHEEL

REMOVAL

1. Disconnect the transmisston
from the engine as outlined in
Group 6.

2, Remove the flywheel retaining
bolts and remove the flywhecl.

INSTALLATION

1. Install the flywheel on the
crankshaft flange and install the re-
taining bolts, Criss-cross tighten the
bolts to specifications.

2. Connect the transmission to the
engine as outlined in Group 6.

OIL FILTER REPLACEMENT

1. Place a drip pan under the fil-
ter, Unscrew the filter from the
adapter fitting. Clean the adapter fil-
ter recess.

2. Coat the gasket on the new fil-
ter with oil, then place the filter in
position on the adapter. Hand tight-
en the filter until the gasket contacts
the adapter face, then advance it ¥
turm,

3. Operate the engine at fast idle
and check for leaks. If oil leaks are
evident, perform the necessary re-
pairs to correct the leakage. Check
the oil level and fiil the crankcase if
necessary.

OIL PAN AND
OIL-VACUUM PUMP

REMOVAL

1. Crank the engine until the 14°
B.T.D.C. mark on the timing pointer
is aligned with the timing mark on the
damper. Drain the crankcase.

2. Remove the engine right and
left front support insulators as out-
lined under “Engine Front Support
Removal™ in this section.

3. Remove the engine right and
left support to underbody nuts, Raise
the engine with a jack and wood
block placed under the oil pan. Posi-
tion 4 1-inch wooden block between
the engine front support brackets and
underbody and block. Remove the
jack from underneath the oil pan and
allow- the engine to rest on the wood
blocks.

4. Remove the oil pan retaining
screws and lower the oil pan to the
underbody crossmember.

5. Remove the oil pump inlet tube
and scrcen asscmbly lower retaining
screw and loosen the upper screw so
that the inlet tube can swiny frecly.

6. Remove the oil pan in a lower-
ing forward motion.

7. Remove the oil pump inlet tube
and screen assembly.

8. Disconnect the vacuum pump
inlet line at the cylinder block.

9. Remove the oil-vacuum pump
retaining bolts and remove the as-

sembly, mounting gasket, and inter-
mediate drive shaft.

INSTALLATION

1. Clean the gasket surfaces of the
cylinder block, oil pan, oil-vacuum
pump, and the oil pump inlet tube
and screen assembly,

2. Loosen the vacuum pump inlet
line at the pump clbow, Install a new
gasket on the oil pump.

3, Position the intermediate drive
shaft into the oil pump and install
the oil pump and shaft as an assem-
bly. Do not attempt to force the
pump into position if it will not seat
readily. The drive shaft hex may be
misaligned with the distributor shaft.
To align, rotate the intermediate
shaft into a new position. Tighten the
oil-vacuum pump retaining screws to
specifications. Connect the vacuum
pump inlet line to the fitting on the
cylinder block and tighten each end
of the line.

4. Position a new gasket on the oil
pump inlet tube and screen assembly
and position the assembly on the oil-
vacuum pump. Install the lower re-
taining screw and washer loose, per-
mitting the assembly to swing freely.

5. Apply oil resistant sealer to a
new oil pan gasket and position the
gasket on the oil pan.

6. Position the oil pan on the
underbody crossmember. Align the
pick-up tube and screen assembly and
install the upper retaining washer
and screw. Tighten both retaining
Screws.

7. Hold the oil pan in place against
the block and install a retaining
screw on each side of the oil pan.
Tighten the screws to specifications,
working from the center outward.

8. Raise the engine with a jack
and piece of wood placed under the
oil pan, Remove the wood blocks
placed between the engine mount
bracket and the underbody bracket.
Install the engine support nut.

9. Fill the crankcase with the
proper grade and quantity of engine
oil. Operate the engine and check for
leaks.
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Exbaust Gas Control YValve
Maintenance—Thunderbird

352 5pecial V8. ... ... .. 161
3 Inlet Pipe, Muffler, and

Ontlet Pipe Replacement . 1-51

k] DEscriPTiON

FIG. 1—Exhaust System

A dual exhaust system (Fig. 1) is
usad on &l Thunderhirds: The sys
tem comsists of 2 separate muffier,
muffier inlet pipe rear section, and
muffier outlet pipe for each exhauss
manitold. The right and left muffer

inlet pipe fronr secrions are a ome-
piece assembly and ‘are serviced as
such.

The exhapst ga< control valve on
the Thunderbird 352 Special V-8 s
located berween the mrht cahapst

AT34T-A

manifold snd the mufller inkt pipe.
The intake manifold of the Thunder-
bird 430 cnzmne i3 water heated,
therefore, an exhanst g=s comtrol
valve is not used on this engine.
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|
E EXHAUST GAS CONTROL VALVE MAINTENANCE—
THUNDERBIRD 352 SPECIAL V-8

The exhsost zas conlrol wvalve
shonld be periodically checked to
make sare il s operaling properiy. A
walve 1hot is siuek in the open posi-
tion will result in poor eogine per-
formance . during imitial warm-up
becauce insufficient heat wall pass
through the heat mser for proper fucl
vaporization. If the valve s stuck in
the clozed position, the intake mani-
fold will e sopplied with extessive
hear after the Injtiz] warm-up period.
This will cavse poor sooclerstion, a
lack of power, and will canse poos
high speed perfarmance in general

Check the thermostatic spring of
the valve o maks sure i 1= hooked
on the stop pin. The spring stop isat
the op of the vialve housing when
the’ valve is properly installed. The
action of the valve is illstirated in
Fig. 2

To check the exhaust gas control
valve on the car, make sure the
spring holds the valve closed when

[HEAT M)

OFEM =%
{HEAT CFF) AV1073-A
FIG. 2—Exhaust Gas Control
Yalve—Thunderhird 352
Special V-8

the engine is cold. Actuate the coun-
terwaight by hand 10 make sure it
moves freely through approximaotely
907 of rotalion without binding.
The valve is closed when the en-
gine s ot normal operating lemperi
wre and running ot idle speed. How-

ever, u properly operaring valve will
open when very light finger pressure
is upplicd 1o the counterweight. Rap-
idly secelerzte the engine to make
sure the valve momentarily opens.
The valve is designed o open when
the eogine is &t normzl operaling
temperature und is operated a1 high
rpm.

Free stuck valves with s peneirat-
ing il and graphite mixture.

Ta replace the valve:

1. Hemove the right exhiaust mani-
fold, then réemove the conirol valve
from the muiller inlet pipe,

2, Clean the inler pipe and mani-
fold Rangpes.

3. Plage a mew gaskel on both
sides of the comtrol valve und posi-
tion it over the muer inlel pipe
stigeds of the exhaust manifold, Tem-
porarily tie the valve to the exhpust
manifold, Install the exhaust mani-
fold,

H INLET PIPE, MUFFLER, AND OUTLET PIPE REPLACEMENT

MUFFLER INLET PIPE

The right And lelt muffer inlet pipe
frant sections are serviced as one
piece. .

1. Lopsen the muller inlet pipe
front bracket clamp boll and slide the
elamp froin the brackel. Disconnect
the inlet pipes st the exhaust mani-
folds,

2, Remove the rctaining elamip
from the rear section of the inlet pipe,
Drisconnect the rear bracket from Lhé
Teareention of the inlet pipe,

3, Remove the rear section of the
inlet pipe..

4. Remove the inlet pipe fronl
‘EBotion,

iz 352 engine, retnove |he ex-
haust gascontral valve from Lhe right

exhaust manifold apd discard  the
goskers.

5. Position the clump on the reap
section of the new inletl pipe, Connect
the front and rear sectlons. Place n
new gaskel on the exhaust manifolds.

On o 352 engivg, posilion the ex-
haust pas control valve on the right
exhausi manifold. Positon a new
gasket on (he exhaust gus control
vilva,

6, Position ihe inlol pipe assem-
bly. on the. exhaust manttold siods
and on the extension of the mufflers,

T, Conncet Lhe inlel pipe Lo the
exhaust manifolds and tghlen the
nuts: to 2328 foot-pounds wague,

8. Aligh the inlet: pipe asseimbly
und ¢oniect the brackets,

MUFFLER AND OUTLET PIPE

The procedure applivs 1o either a
right or left ussembly.

1. Loosen the mulller inlel pipe
redr elamyp, then spread the clamp
nnd slde it o the muMer,

2, Remove the lower half of the
mulller rear clump, Remove the muf-
fler from the inlet pipe;

3, Positon the: new mulfler and
autlet pipe nssembly on the inlet pipe;
Shde the puMer {orward intg the
inlet pipe wneil the slots in the mufer
extension are blocked. The overlap
must not be grenter than 13 inches,

4 Align the muflicr and outlet pipe
nssembly. Posilion the muffler -inlet
pipe clump und install the retaining
Giolls, Instull the muffler rear clamp.



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

GENERAL (Continved)

INITIAL IGNITION TIMING—B.T.D.C.

352—Conventional Drive or Overdrive,........... 3°
—Cruise-O-MatiC.. .. v ii i e 6°
N 6°
352 and 430—Mininnum. ... o e 2°
—Maximum.........ooviiii . 10°

CRANKCASE OIL CAPACITY*
352and 430, .. .. 5 quarts
*Add one quart extra when changing oil filter.

OIL PRESSURE—Psl hot (0 2000 rpm
332 and 430, .. e e e 35-55

CYLINDER HEAD

GASKET SURFACE FLATNESS
0.002 inch in any 6 inches or 0.005 inch overail

GENERAL
ENGINE MODELS AND PISTON DISPLACEMENT —Cubic inches
Thunderbird Special V-8........................ 352
Thunderbird Special V-8........... ... .o n. . 430
COMPRESSION RATIO
38 e e 9.6:1
430, . e 10.0:1
BRAKE HORSEPOWER (I Specified RPM
1 300 @ 4600
B30 e, 350 @ 4600
TORQUE—FOOT-POUNDS (2 Specified RPM
7 381 @ 2800
430, . e 490 @ 2800
BORE AND STROKE—inches
3 4.00 x 3.50
4300 4,30 x 3.70
COMPRESSION PRESSURE—Sea Level (. CRANKING SPEED
. 7 180 + 20
430, e e e 200 = 20
TAXABLE HORSEPOWER
7 51.20
A0 e e 39.17
FIRING ORDER
352and 430, ... . 1-5-4.2.6-3-7-8
VALVE ARRANGEMENT—Front to Rear
. E-I-E-I-1-E-I-E
430—Righthead............ ... ..., I-E-1-E-I-E-I-E
Lefthead...................... E-I-E-I-E-I-E-1

VALVE GUIDE BORE STANDARD DIAMETER
Intake and Exhaust
352 and 430, .. 0.3725-0.3735

ENGINE IDLE RPM*
Conventional Drive or Overdrive

38 e 500-525
Cruise-O-Matic (Drive Range)
352and 430, ... e e 450-475

*If equipped with air conditioner, it should be run for
at least 20 minutes before setting idle speed.

VALVE SEAT WIDTH
Intake and Exhaust
352and 430, . .o e e 0.070-0.090

ENGINE IDLE MANIFOLD VACUUM—Minimum Inches of Mercury
@ Specified Engine Neutral idle rpm—SEA LEVEL

352and 430, .. 18

VALVE SEAT ANGLE

Intake
1537 Y 30°
A0, e e e 45°

Exhaust
352and 430, . ..o e e, 45°

VALVE SEAT RUNGUT
352and 430, .00l 0.002—Wear Limit 0.0025
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VALVE MECHANISM

VALVE CLEARANCE*
352and 430, ...l 0.078-0.2180

*Hydraulic valve lifters—Clearance specified is obtained
at the valve stem tip with the lifter collapsed.

VALVE MECHANISM (Continued)

VALVE S5TEM DIAMETER

Standard

Intake
352and430... ... ... 0.3711-0.3718

Exhaust
352and430........ .0 e 0,3693-0.3700
0.003 Oversize

Intuke
352and 430......... oLl 0.,3741-0.3748

Exhaust
352and 430, 0.3723-0.3730
0.015 Oversize

Intake
352and 430, ... o 0.3861-0.3868

Exhaust
352and 430......... 0 e 0.3843-0.3850
0.030 Oversize
Intake
352and 430..... . oo, 0.4011-0.4018
Exhaust
352and430.......... . e, 0.3993-0.4000

VALVE SPRING PRESSURE (LBS.) (@ SPECIFIED LENGTH
3 94-104 @ 1.820
Wear Limit 89 @ 1.820
180-198 @ 1.420
Wear Limit 163 @ 1.420
430, e 66-77 @ 1.830
Wear Limit 60 @ 1.830
240-260 @ 1.000
Wear Limit 225 @ 1.000

VALVE SPRING ASSEMBLED HEIGHT

35 11346-12742
430, e 11346-1° %4

VALVE FUSH ROD RUNOUT
I52and 430, 0.020

VALVE TAPPET STANDARD DIAMETER
352and 430, 0.8740-0.8745

VALYE TAPPET TO TAPPET BORE CLEARANCE

352and 430........ . (.0005-0.0020
Wear Limit 0.005

HYDRAULIC VALYVE LIFTER LEAK DOWN RATE
352and 430, ... 8-45 Seconds

ROCKER ARM TO ROCKER SHAFT CLEARAMNCE
352 and 430.......... 0.003-0.005—Wear Limit 0.006

VALVE STEM TO VALVE GUIDE CLEARANCE
Intake
352and 430..... 0.0010-0.0024—Wear Limit 0.0045

Exhaust
352 and 430. .. .. 0.0028-0.0042—Wear Limit 0.0053

ROCKER ARM SHAFT OUTSIDE DIAMETER
352and 430...... 0.839-0.840

ROCKER SHAFT BORE DIAMETER
352and 430, 0.843-0.844

VALVE HEAD DIAMETER

Intake
3 e, 2,022-2.037
A0, 2.080-2.090
Exhaust
3= A 1.551-1.561
430, . e 1.770-1.780

CAMSHAFT AND TIMING CHAIN

INTAKE AND EXHAUST VALVE FACE RUNOUT
352and 430.......... 0.002—Wear Limit 0.0025

VALVE SPRING APPROXIMATE FREE LENGTH

3 e 2,25
A0, e 2.03

VALVE SPRING MAXIMUM OUT-OF-SQUARE
352and430. ... 0.072

CAMSHAFT JOURNAL STANDARD CIAMETER

3 e 2.1238-2.1248
430, e e 2.264-2.265

CAMSHAFT JOURNAL RUNOUT
352and 430 . . . e e 0.005

CAMSHAFT JOURNAL TO BEARING CLEARANCE
352and 430.......... 0.001-0.003—Wear Limit 0.006

TIMING CHAIN DEFLECYION-—INCHES
352and 430. ... 0.5

INTAKE AND EXHAUST CAMSHAFT LOBE LIFT
352, e 0.232—Wear Limit 0,227
430, ... s 0.2316—Wear Limit 0,2266

MAXIMUM ALLOWABLE LOBE LIFT LOSS
352 and 430—Intake and Exhaust.............. 0.005
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CAMSHAFT BEARINGS

INSIDE DIAMETER

35 e 2.1258-2.1268
430 . 2.2660-2.2670

LOCATION IN RELATION TO FRONT FACE OF BLOCK CAM
BEARING BORE—NO. 1 BEARING CONLY—BELOW

352and 430, ..ot 0.005-0.020
CRANKSHAFT
MAIN BEARING JOURMAL STANDARD DIAMETER
352 2.7484-2.7492
A30. . 2.8994-2.9002

MAIN BEARING JOURNAL MAXIMUM RUNOQUT
352and 430. ... ... ... .. 0.002—Wear Limit 0.003

CONNECTING ROD AND MAIN BEARING JOURNALS MAXIMUM
QUT-OF-RQUND

352and 430.......... .. .. 0.0004—Wear Limit 0.0006

CONNECTING ROD AND MAIN BEARING JOURNALS TAPER
352 and 430............. 0.0005—Wear Limit 0.001

THRUST BEARING JOURNAL LENGTH
352and 430, ... 1.124-1.126

MAIN BEARING JOURNAL THRUST FACE RUNOUT
35dand 430, v 0001

CONNECTING ROD JOURNAL DIAMETER

38 2.4380-2.4388
430 . 2.5992-2.5996

CRANKSHAFT FREE END PLAY
352and 430.......... 0.004-0.008—Wear Limit 0.012

ASSEMBLED FLYWHEEL CLUTCH FACE RUNOUT
A 0.010

ASSEMBLED FLYWHEEL RUNOUT
38 0.007

ASSEMBLED SPROCKET OR GEAR FACE RUNOUT
352and 430 ... 0.006

MAIN BEARINGS

JOURNAL CLEARANCE

3520000000 0.0007-0.0029—Wear Limit 0.0039
4300 ...l 0.0009-0.0029—Wear Limit 0.0039

CONNECTING ROD

PISTON PIN BORE OR BUSHING—INSIDE DIAMETER
Standard
352 e 0.9752-0.9755
430, e 0.9736-0.9741

PISTON PIN BUSHING MAXIMUM CUT-OF-ROUND
3 e e 0.0002

PISTON PIN BUSHING MAXIMUM TAPER
3 0.0002

BEARING BORE DIAMETER
3 2.59%07-2.5515
B30, 2.7522-2.7530

BEARING BORE MAXIMUM CUT-OF-ROUND AND
TAPER

I52and 430, ... e e 0.0004

CONNECTING ROD CENTER-TO-CENTER LENGTH

Lo 3 6.538-6.542
430, e 6.599-6.601

CONNECTING ROD
Twist Total Difference—Maximum

352and 430, . .. 0.012
Bend Total Difference—Maximum
332and 430, .. 0.004

CONNECTING ROD ASSEMBLY—Assembled to crankshaht
Side Clearance
352 .. 0.006-0.016-- Wear Limit 0.019
430, ... . 0.005-0.0153 -Wear Limit 0.018

CONNECTING ROD BEARINGS

BEARING TO CRANKSHAFT CLEARANCE
352 and 430.......0.0007-0.0028—Wear Limit 0,0038

PISTON

PISTON DIAMETER
Red Color Code

K 3,9983-3.9989

2 P N 4.2983-4.2989
Blue Color Code

38 e e 3.9995-4.0013

430, e e e e 4,2995.4.3001
0.003 Oversize

15 4.0007-4.0013

T 4.3007-4.3013

PISTON TG BORE CLEARANCE AT BOTTOM OF SKIRT
3520000000 0.0011-0.0029—Wear Limit 0.0035
4300 0.0008-0.0026—Wear Limit 0.005
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PISTON PIN

PISTON PIN DIAMETER
Standard (Color Coded Green)

CYLINDER BLOCK ({(Continued)

CYLINDER BORE MAXIMUM OUT-OF-ROUND

352and 430.... ... ..., 0.00f—Wear Limit 0.003
CYLINDER BORE TAPER
352and 430........ ... ... 0.001—Wear Limit 0.005
HEAD GASKET SURFACE FLATMNESS
352, 0.003 inch in any 6 inches or
0.004 inch overall
430, . e 0.002 inch in any 6 inches or

0.004 inch overall

3 0.9750-0.9753
A0, 0.5749-0.9732
0.001 Oversize (Color Coded Blue)
3 0.9760-0.9763
0.002 Oversize (Color Coded Yellow)
3 0.9770-0.9773
PISTON FIN LENGTH
3 e 3.156-3.170
A, e 3,480-3,500
PISTON PIN TO PISTON LOOSE CLEARANCE
352....... ... .. ..0.0001-0.0003—Wear Limit 0.0008
4300 ... ... 0.0002-0.0004—Wear Limit 0.0008

PISTON PIN TO CONNECTING ROD BUSHING LOOSE
CLEARANCE

3520l 0.0001-0.0005—Wear Limit 0,001

PISTON PIN TO CONNECTING ROD INTERFERENCE FIT
430 .. minimum of 20 ft.-lbs. torque

PISTON RINGS

RING WIDTH
Upper Compression Ring
. s 1 0.0775-0.0780
A 0.0770-0.0780
Lower Compression Ring
e 0.0930-0.0935
4300 0.0680-0.0690

OIL PUMP
RELIEF VALVE SPRING TENSION-—LBS5, (i SPECIFIED LENGTH
I52and 430......... .. 9.0-9.6 @ 1.53 inches
RELIEF VALVE CLEARANCE
352and 430, ... 0.0015-0.0029
DRIVE SHAFT TO HOUSING BEARING CLEARANCE
382and 430, ... 0.0015-0.0029
ROTOR ASSEMEBLY END CLEARANCE--PUMP ASSEMBLED
352and 430, . 0.0015-0,0040
QUTER RACE TO HOUSING—RADIAL CLEARANCE
3 0.003-0.008
Q30 0.006-0.011

DRIVE SHAFT LENGTH—ROTOR ASSEMBLY FACE TO SHAFT
END

3I52and 430, ..o oL 224°2.26

SIDE CLEARAMNCE
Upper Compression Ring

2. 0.0020-0.0035—Wear Limit 0.006
43000 0.0015-0.0030—Wear Limit 0.006
Lower Compression Ring
K 0.0020-0.0040—Wear Limit 0.006
430 ... 0.0010-0.0030—Wear Limit 0.006
Oil Ring
352and 430, ..o Snug

VACUUM PUMP STATIC VACUUM
(Inches Hg ¢ 2000 rpm )
430, e 23-25

TORQUE LIMITS (Foot-Pounds)

RING GAP WIDTH
Compression Ring {Standard Bore—Upper and Lower)

B8 0.013-0.030

430, e e 0.015-0.030
Oil Ring (Standard Bore)™

352and 430. ... ... o 0.015-0.062

MAIN BEARING CAP BOLTS—OILED THREADS

352and 430, ... 95-105
CYLINDER HEAD BOLTS-—OILED THREADS

3 e B0-90

430 ... 95-105

*Steel rail

CYLINDER BLOCK

OIL PAN TO CYLINDER BLOCK

CYLINDER BORE DIAMETER (Standard, spread for 8 grades)

352 4.,0000-4.0024
A30. e e 4.3000-4.3024

3 12-15
430, . 10-13
MANIFOLDS TO CYLINDER HEAD
Intake
352 and 430, ... e 30-35
Exhaust
3 e e e 23-28

e 15-21
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TORQUE LIMITS (Foot-Pounds) (Continued)

FLYWHEEL TO CRANKSHAFT

DAMPER OR PULLEY TO CRANKSHAFY

14 turn more.

tacts adapter face. Then tighten

CYLINDER FRONT COVER

K 7 12-15

30, . e 10-13
WATER OUTLET HOUSING

3 12-15

430, 8-13

WATER PUMF TO CYLINDER BLOCK OR FRONT COVER

352and 430, . ... o e 23-28
CAMSHAFT SPROCKET TO CAMSHAFY

K 1v 7N 35-45

430, i 12-15

352 and 430, 75.85 352t s e 130-145
B30, e e e e e 75-90
OIL PUMP TO CYLINDER BLOCK CONNECTING ROD NUTS
352and 430, ... . 23-28 352 and 430, . 45.50
OIL PUMP COVER PLATE VALVE ROCKER ARM COVER
352 and 430, .. 0 6-9 352 and 430, . .. e e e 5.0-8.0
VALVE ROCKER SHAFT SUPPORT TO CYLINDER HEAD
OIL FILFER ANGLE ADAPTER TO CYLINDER BLOCK 352and 430, ... 45-50
352and 430.. ... e 12-15
VALVE PUSH ROD CHAMBER COVER
o"_ F"-TER 10 ADAPTER OR C‘H.INDER nLocK 430 ....................................... 2.0'2.5
352and 430,.......... Hand tighten until gasket con-

OIL PICX-UP TUBE TO OIL PUMP
352and 430. ... .. 10-12

FUEL PUMP TO CYLINDER BLOCK OR CYLINDER FRONT
COVER

3I52and 430, .. . 23-28

ENGINE FRONT SUPPORT
Bracket to Engine

352 and 430, .. . 35-40
Insulator to Frame

3152 and 430.......... e 40-45
Insulator to Bracket

352and 430, ... .. e 50-60

ENGINE REAR SUPPORT
Support Retainer to Extension Housing

352and 430, . ... e 25-30
Suppert to Frame
352and 4300 .. e 40-45

STANDARD TORQUE LIMITS FOR VARIOUS SIZE BOLTS

CAUTION: Special torque limits listed in the preceding tables should be used in preference to these standard limits wherever

they apply.
Size (Inches) 14-20 14-28 418 %is-24 34-16 15-24
Torque (Foot-Pounds) 6-9 6-9 12-15 15-18 23.28 30-35
Size (Inches) Tie-14 T45-20 14-13 14-20 9418 35-18
Torque (Foot-Pounds) 45-50 50-60 60-70 70-80 85-95 130-145




PART 2=1 IGNTION SYSTEM MAINTENANCE. .. ... ... . . 2-2

PART 2=2 DISTRIBUTOR. .. .. .\ 2-10




IGNITION SYSTEM
MAINTENANCE

Bection Page

I TFrouble Diagnosis, Testing,
Adjustments, and

Minor Repairs. . .......... 2-2
Preliminary Checks.. .. .. 2-2
Primary Circuit......... 2-3

Section Page
Coil................... 2-4
Resistance Wire
Replacement. .. ........ 24
Secondary Circuit..... .. 2-5

Spark Plugs.......... 2-5

Section Page
Spark Plug Wire Replace-

ment.........covvunnn., 2-6
Ignition Timing......... 2-6
2 Distributor Tests and
Adjustments.............. 2-7
Spark Advance
Adjustments. . .......... 2-7
Breaker Points. ......... 2-8
Condenser,............. 2-9
Cam Lobe Accuracy..... 29
Diaphragm Leakage and
Freeness of QOperation. .. 2-9

Breaker Plate Wear Test.. 2-9

Distributor Shaft
End Play............... 2-9

n TROUBLE DIAGNOSIS, TESTING, ADJUSTMENTS, AND MINOR REPAIRS

The ignition system consists of a
primary {low voltage) and a second-
ary {high voltage) circuit {(Fig. 1).
The battery, ignition switch, primary
resistance wire, primary windings of
the ignition coil, breaker points, and
the condenser arc in the primary cir-
cuit. When starting the engine, the
primary resistance wire is by-passed
through a set of contacts in the
starter relay. This applies full battery
voltage to the coil when starting.

The secondary circuit is composed
of the secondary windings of the igni-
tion coil, distributor rotor, distributor
cap, high tension wires, and the spark
plugs.

When the breaker points are closed,
the primary or low voltage current
flows from the battery through the
ignition switch to the primary wind-
ings in the coil, then to ground
through the closed breaker points.
When the breaker points open, the
magnetic field built up in the primary
windings of the coil moves through
the secondary windings of the coil
producing high voltage current. High
voltage current is produced each time
the breaker points open. The high
voltage flows through the coil high
tension lead to the distributor cap
where the rotor distributes it to one of
the spark plug terminals in the distrib-
utor cap. The process is repeated for
every power stroke of the engine,

Ignition system troubles are caused
by a failure in the primary and/or
the secondary circuit, or incorrect ip-
nition timing,

The “Engine Trouble Diagnosis
Guide"” in Part I-I lists various ig-

IGNITION

IGNITION

T
SwiteH BATTERY

STARTER
RELAY

BATTERY |

m—— FRIMARY CIRCUIT
agaanm SECONDARY CIRCUIT

FiG. 1 —Ignition Circuit

nition system components that could
be at fault for some basic engine com-
plaints together with quick tests to
be made 1o determine which compo-
nent is at fault,

However, at times, a complete
check of the ignition system is desir-
ahle or necessary, Such a check
should include the battery and cables,
coil, distributor, primary and second-
ary wiring, and the spark plugs. This
section describes the tests for all these
units except the battery and the dis-
tributor. The battery, because it is
part of the clectrical supply system,
is covered in Part 11-1. Distributor
tests and adjustments are covered in
Section 2,

PRIMARY
RESISTANCE
WIRE

.‘IIIIIl-.IIIIII-I.I...’

..IIIIII #

SPARK

DISTRIBUTOR

B1290-A

PRELIMINARY CHECKS

Inspect the battery for corrosion
due to acid and dirt. If necessary
clean the battery and cables with a
baking soda solution. Be sure that the
cable connectors and the contacting
surfaces on the battery, engine, and
starter relay are clean. Tighten the
cables securely upon installation. Test
the battery (Part 11-1).

Inspect all the primary wiring for
worn insulation, broken strands, and
loose or corroded terminals, Replace
any defective wiring, Make sure that
all connections are tight. Remove the
coil to distributor high tension tead
and the spark plug wires one at a
time from the distributor cap and
from the spark plugs. Inspect the
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FIG. 2—chery to Coil Test

terminals for looseness and corrosion.
Inspect the wires for breaks and
cracked insulation, Replace all de-
fective wiring.

Clean the inside of the distributor
cap, and inspect it for cracks, burned
contacts, or permanent carbon tracks.
Remove dirt or corrosion from the
sackets. Inspect the rotor for cracks
or a burned tip. Replace the cap
and/or rotor if they are defective.

PRIMARY CIRCUIT

A break down or energy loss in the
primary circuit can be caused by:

1. Defective primary wiring.

2. Burned breaker points or im-
properly adjusted breaker points
(covered under "Distributor Tests and
Adjustments” — Section 2 of this
part).

3. A defective coil.

4. A defective primary resistance
wire.

5, A defective condenser (covered
under “Distributor Tests and Adjust-
ments”’—3ection 2 of this part).

PRIMARY CIRCUIT RESISTANMCE TEST

A complete test of the primary cir-
cuit consists of checking for excessive
voltage drop from the battery to the
coil and from the coil to ground.

Excessive voltage drop in the pri-
mary circuit will lessen the secondary
output of the ignition coil, resulting
in hard starting and poor perform-
ance.

Battery to Coil Test, The following
tests are made with the ignition switch

YOLTMETER

IGNITION

IGNITION
SWITCH

ammEnw
»*

SPARK

STARTER
RELAY

DISTRIBUTOR
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RESISTANCE !

VOITMETER
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FlG. 3—Igniiion Switch Test

turned on and the accessories and
lights off.

Connect the positive lead of the
voltmeter to the positive terminal of
the battery (Fig. 2). Connect the nega-
tive lead of the voltmeter to the bat-
tery terminal of the coil. Connect a
jumper wire from the distributor ter-
minal of the coil to ground.

If the voltmeter rcading is 6.9 volts
or less, the primary circuit from the
battery to the coil is satisfactory. If
the voltmeter reading is greater than
6.9 volts, check for:

1. Bad connections at any point
from the battery to the coil (Fig. 1).
2. Defective ignition switch,

3. Defective
wire,

primary resistance

4. Defective starter relay to igni-
tion switch wire,

Check all connections in the cir-
cuit as outlined under “Preliminary
Checks.” If the connections are satis-
factory, proceed as follows:

1. Leave the jumper wire connect-
ed and leave the positive lead of the
voltmeter connected to the positive
terminal of the battery,

2. Remove the ignition switch from
the instrument panel, leaving the
wires connected, so that the switch
terminals are available for test con-
nections,

3. Connect the negative lead of the
voltmeter to the “COIL” or “IGN”
terminal of the ignition switch (Fig.
3). The voltage drop should not be
greater than 0.3, If the voltage drop is
satisfactory, the ignition switch and
the relay to switch wire are satis-
factory.

If the voltage drop is greater than
0.3 volt, shift the negative voltmeter
lead to the "BAT” or “AM” terminal
of the ignition switch, If the voltage
drop is now normal (0.3 volt or less),
the ignition switch is defective and
should be replaced.

If the voltage drop is still excessive,
the wire from the switch to the bat-
tery terminal of the starter relay is
defective. Repair or replace the wire.

4. If the voltage drop in step 3
is satisfactory, make a resistance wire
test. The voltage drop across the re-
sistance wire should not be greater
than 6.6 volts. If the voltage drop is
greater than 6.6 volts, the resistance
wire or the wire from the battery
terminal of the coil to the resistance
wire is defective. Repair or replace as
required.

Resistance Wire Test. To check
the voltage drop of the resistance
wire, connect the negative lead of the
voltmeter to the battery terminal of
the coil and the positive lead to the
“IGN” or “COIL” terminal of the
ignition switch (Fig. 4). The voltage
drop should not be greater than 6.6
volts, If the voltage drop is greater
than 6.6, it will be necessary to re-
place the resistance wire.

Starting Ignition Circuit Test.
Check the resistance in the starting
ighition circuit by connecting the
voltmeter positive lead to the posi-
tive terminal of the battery and the
negative lead to the battery terminal
of the coil. Remove the jumper wire
previously used (Fig. 5). Disconnect
the high tension lcad at the distribu-
tor cap and ground the lead. Crank
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FIG. 4—Resistance Wire Test

the engine while observing the volt-
age drop. It should not exceed 0.1
volt. If the voltage drop is excessive,
clean and tightcn the terminals or
replace wiring as necessary.

Coil to Ground Test. The follow-
ing test is made with the ignition
switch on and the breaker points
closed.

Connect the positive lead of the
voltmeter to the distributor terminal
of the coil, and the negative lead to
ground, The voltage drop should not
exceed 0.1 volt. If the voltage drop is
excessive, test the voltage drop of each
of the following:

1. Coil to distributor wire.

2. The movable breaker point and
the breaker plate.

3, The breaker plate and the dis-
tributor housing,

4. The distributor housing and en-
gine ground.

COIL

Coil tests can be made with the
coil installed on the engine or on a
test set. The coil tests include coil

RESISTOR WIRE

(|

FIG. B—Ignition Resistor Wire Replacement
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FIG. 5-Siurting Ignition Circuit Test

heat, secondary continuity, and coil
capacity.

A coil may break down after it has
reached operating temperature; there-
fore, a coil heat test is made to test
the coil at operating temperature. The
coll secondary continuity test is per-
formed to test the coil secondary
windings for high resistance. The coil
capacity test is made to determine
the condition of the windings of the
coil,

Perform all tests following the in-
structions of the test set manufac-
turer,

REMOVAL
1. Disconnect the high tension lead
and the primary leads from the coil.

2. Remove the coil
screws and remove the coil.

mounting

INSTALLATION

1. Place the coil in position and
install the mounting screws.

2, Tnsert the high tension lead into
the coil socket. Push the weather seal
tight against the socket.

IGNITION SWITCH

B1213-A

3, Connect the primary wires to
the coil, Be sure the wires are prop-
erly installed.

RESISTANCE WIRE
REPLACEMENT

Because of its resistance do not at-
tempt to splice the ignition resistance
wire.

1. Fabricate a 3-inch 16-gauge
jumper wire with a bullet-type termi-
nal on one end and an eyelet-type
terminal on the other end. Solder the
terminals to the wire,

2, Disconnect the defective resistor
wire (pink) from the coil terminal of
the ignition switch. Cut the wire off at
the point where it enters the taped
area of the harness.

3. Connect the 3-inch jumper wire
to the coil terminal of the ignition
switch. Connect the replacement re-
sistor wire to the other cnd of the
jumper wire, using a bullet terminal
connector.

4. Route the replacement resistor
wire along the harness (Fig. 6), and
through the grommet in the dash
panel, Tape the wire to the harness
where neccssary to prevent it from
hanging loose.

5, Disconnect the defective re-
sistor wire from the bullet connec-
tor in the engine compartment, and
connect the replacement wire in its
place (Fig. 6).

6. Cut the defective wire off at the

point where it enters the taped area
of the harness.
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SECONDARY CIRCUIT

A break down or energy loss in the
secondary circuil can be caused by:

1. Fouled or broken spark plogs,
or plues meorrectly adjusted,

2. Defective high' tension wiring.

3. High-tension leakape across the
coil, distibutor cap, or rotor.

SPARK PLUGS

Remaoval

1. ‘Remove the wire from each
spark plug by prasping the moulded
cap only. Do not pull on the wire as
this may seperate the wire conpec-
tion inside the cap or damage the
weather seal,

2. Clean the area around each
spark plus with compressad air, Then
remove the spark plogs,

ion. Examine the firing ends
of the spark plugs, noting the type
of deposils and the degree of elec-
tnmde crosion. The various types of
spark plug fouling and the normal
condition of the spark plug after
usage are shown in Fig 7.

Oil fouling (Fig. T) is usually iden-
tified by wel, sludgy deposits. These
are traceahle lo cxoesive oil enter-
ing the combustion chammber through
worn rings and pistons, eXxccssive
clearance betwesn the valve guides
and siems, or worn or lpose bearings,

Gas fouling (Fig. 7) is usuaily iden-
tificd by dry, Black, flufiy deposits
which resull from mcomplete com-
bustion. Too nich a fuel-air mixture
can cause incomplete burnming. In
addirion, a defective coil, defective
breaker poinis, or a defective igni-
tion cable can reduce the voltage sup-
plied 1o the spark plugand ¢ause mis-
finng.

Bumed or overheated spark plugs
(Fig. 7) arc usually identified by a
while, burned, or blistered insulator
nose and badly eroded electrodes, In-
efficient engine cooling. improper ig-
nition fiming, the wrong iype of fuel,
or loose spark plugs can causc pen-
eral overheating.

Normal conditions (Fig. 7 left)
where regular or unleaded gasolines
have been used are usually identified
by 4 rusty-brown Lo prayish-tan, pow-
dery deposil and minor elecirode
erosion, indicating proper ignition and
combustion conditions,

Mormal: conditions (Fig. 7 right)
where highly leaded pasolines have
been used are uspally idenlified by
white, powdery deposils. 1f the spark
plugs are cleaned at recommended
intervals and normal service condi-
tions are cncountered, these deposits

B10O5-A

FIG. 7—Spark Plug Inspection

have little effect on plug performance,
However, prolonged high-speed, high
load operation will fuse these deposits
to form a yelowish plaze. At high
temperatures; this glare may be con-
ductive, resulting in spark plug “miss-
ing” or fouling.

Cleaning. Clean the plugs on a
sand blast cleaner, following the man-
ufacturer’s instructions. De oot pro-
long the nse of the abrasive blast os
it will wear the insulator. Remove
carbon and other deposils from the
threads with a siiff wire brush. Any
deposits will retard the heat flow from
the plug to the cylinder head, caus-
ing spark plug overheating und pre-
ignition,

Clean the clectrode surfaces with a
small file. Dress the electrodes to
sccure [at parallel surfaces on both
the cenler and side electrode.

After cleaning, examine the plug
carefully for cracked or hroken insu-
lators, badly pitted electrodes, or
other signs of failure. Replace as re-
guired,

Adjustment, Sel the spark plug
gap {(0.032-0.036 inch) by bending the
ground electrode,

Testing. Set the gap, and test the
plugs on a testing machine. Compure
the sparking efficiency of the cleaned
and repapped plug with a new plug.
Beplace the plug if it fails to mest
requirements.

Test the plugs for compression leak-
age at the insulator seal, Apply wcoul-
ing of oil to the shoulder of the plug
where the insulator projects through
the shell, and to the top of the plug,
where the center electrode and ter-
minal project from the insulator.
Place the spark plug under pressure,
Leakage is indicated by air bubbling
through the oil, If the test indicates

compression leakage, replace the plug.
If the plug is satisfactory, wipe it
clean,

Installution

1. Clean the area around the spark
plug port to insure proper seating of
the plug.

2. Insiall the plugs. Then tighten
each plug two 1520 foot-pounds
torque,

HIGH TENSION (SiCONDARY) WIRES

The high tension wires include the
wircs connccting the distributor cap
to the spark plugs and the wire con-
necting the center terminal of the
distributor cap 1o the center terminal
of the ignition coil.

The high lcnsion wires are the
radio resistance-type which filter out
the high frequency clectrical impulses
that are the source of ignilion noisc
interference, The wires can be iden-
tified by the words “Raodio Resist-
ance” stamped on each cable. The
resistance of ench wire should not ex-
ceed 24,500 ohms. When checking
the resistance of the wires or when
seiting ignition timing, do not punec-
ture the wires with a probe. The
probe may cause a sepamton in the
conductor, A spark plug wire set is
available for service.

Al regular intervals, clean and in-
spect the wires for cracked insulation
and loose terminals. Repair or re-
place the wires as required,

When removing the wires from the
spark plugs, grasp the moulded cap
only. Do not pull on the wire as this
may scparafe the wire connection
inside the cap or damage the weather
seul.

Spark Intensity. Disconnect all
spark plug wires at the plugs. Take
one spark plug wire at a time and in-
stall o terminal adapler in the wire
tcrminal. Hold the adapter approxi-
mately g inch from the exhauvst
munifold and crank the engine, The
spurk should jump the gap regularly.

If the spurk intensity of all leads is
satisfactory, the coil, condenser, rotor,
distributor cap, and the high tension
cables are probably satisfuclory.

If the spark is good ut only some
lewds, perform a high resistance test
of the faulty leads,

If the spark is equal au all lewds,
but weak or intermittent, make a high
rexistunee check of the coll, distribu-
tor ¢ap. and the coil to distributor
high tension lead. Follow the instruc-
tiens of the test set monufocturer
when making the test.
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SPARK PLUG WIRE
REPLACEMENT

The ignition wiring installation is
shown m Fig. 8.

Removal

1. Disconnect the wires from: the
spark plugs and distnbutor cap.

2. Polil the wires Trom the brackeis
on the valve rocker srm covers and
remove the wires

Installation

1. Insert each wire in the proper
distributor cap socket Be sme the
wires are forced all the way down
into their sockets. The No. 1 socket
o identificd on the wp. Insiell the
wires in 3 connterciockwize direction
in the firne order (1-5-2-2-6-3-7-8)
siarTing a1 the No. | socket. Cyvlinders
are pumbered from front o rear—
rizhr bank, 1-2-3-4: lefi bank, 5-6-7-8.

2. Bemove the brickers from the
old spark plug wire sct and mstall
them on the new sef in the same rela-
tive position. Iosizll the wires 1o the
brackers on the walve rocker amm
covers (Fizg_8), then connect the wires
to the proper spark plugs. Insall the
coil high rension lzad. Be sure No. 7
spark plng wire is positioned in the
bracket as indicated in Fig. 8.

IGNITION TIMING

Incorrect igmition timing can be
causad by

1. Timing incormectly adjupsted

2. Disrributor bushing and/or shafi
worn, or a bent distribotor shafr

3. Defective vacoum zdvance sys-
tem,

FIG. 9—352 Engine Timing Marks

S

FIG. 8—Typical Ignition Wiring Installation

4. Defective cenmifugsl advance.

5. Pre-ignition (causcd by spark
plugs of the wrong heat range), fouled
plugs, improperiy adjusted plegs, clc.

The timing pointer on the 352 en-
gine has oiming marks (Fiz 9), rane-
ing from top dead center (T.DL.C.) 1o
10% before iop center (B.T.C.) in 2°
ICTEmCnIS.

The timing pointer on the 430 en-
gine has (iming marks ranging from
top desd cenier (T.D.C) o 207 ba-
Tore top dead center in 27 increments
(Fiz 10).

Refer o Part 2-3 for the correct
ignilion tming specifications.
CHECKING IGNITION TIMING

1. Disconneci the distribuior vac-
vum ke, then connect the oming
Light high tenzion lead o the No. 1
spark plug and the other two leads of
the fiming light 1o the battery ter-
minzls,

2. Clean the dirt from the timing
marks on the pointer and the pin on
the damper.

3. Operzie the engine at idle speed.
Be sure the engine is idling below 550
rpm £0 that there will be no centrif-
gal advence. The timing light shonid
flash just as the pin lines up with the

T-5-4-1-46-3-7-8

B120&-A

proper mark on the pointer, indicat-
ing correct nming. The operator’s eye
shovld be in Iine with the center of
the damper and the (iming poinier-

4. If the proper timing mark and
the pin do pot line up, rotate the
distribustor unril the correct mark and
the pin arc in line.

The tming is advanced by clock-
wise rozafion of the disiributor body,
and retarded by counterclockwise ro-
tation,

SE SFECRICATIONS FOR IGNITEON
TG SETTINGS B1210-A

FIB. 10—430 Engine Timing Marks
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5. Afier the igniton timing has
been properly ser. connect the dis-
tributer vacuum line, then check the
distributor 1o determine if the ad-
vance mechansm v opereting. To do

this, hold the timmg hight so that the
liming marks znd pin can be sean, and
accelerate the cogine. I no advance
15 evident, one of the following is the
probable cuuse; no vecuum availabis

at the distributor, vacuum advance
diaphragm leaking or disconnected
from the breaker plate, centrifugal ad-
vance not functioning properly, break-
er plate binding.

E] DISTRIBUTOR TESTS AND ADJUSTMENTS

SPARK ADVAMNCE
ADJUSTMENTS

The spark advance is checked to
determine if the iznition timing ad-
vances In proper relalion to engine
speed and lead

Mount the distnibutor on 3 test 58t
gnd calibrate the test set following
the insppctions of the mannfacimer.
Check the dwell angle. If the dwell
1= not between 26%-2844 °, adjust the
breaker points 1o the correct dwell
ange. Check the breaker arm sprng
tension (17-20 ounces), and =djust it
if necessary.

Ihe doal advance disinboior has
two mdependently operated spark ad-
vance systems. Each sysiem is ad-
justed separatelv. Adjust the cemirif-
ogal advance before adjusting the
vacuum advance.

Cenirifngal Advanee

1. Do not conniect the test sef vac-
uum line to the diaphrasm. Operate
the distributor in the direction of ro-
tation (counterclockwise) and increase
the rpm uniil the spark begins to ad-
vance, then reduce the rpm setling
until there s oo advance. Set the ad-
vance scale to zero,

FIG. 12 —Vocuum Advance Adjustment
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Screerdtives

FIG. 1 | —Centrifugal Advance Adjustment

2. Slowly increase the rpm 1o the
sciting specified for the first advance
rcading listed in the specifications
{Part 2-3).

SFACING WASHERS

B1017-A

3. If the correct advance is nol
indicated at this rpm, slop the dis-
tribntor und bend one spring adjust-
ment bracket to change its tension
(Fig. 11). Bend the adjustment brack-
et away from the distributor shafi
o decroase advance (increase spring
tension) and toward the shaft to in-
crease advance (decrease spning lon-
sion). After the adjustment is made,
identify the bracket.

4, After an adjusiment has been
mude to one spring, check the mini-
mum edvance point again,

&, Operate the distributer ot the
specified rpm to give an advance just
below the maximum, If this advance
is not to specifications, stop the dis-
tributor and bend the other spring
bracket to give the correct advance.
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6. Check the advance at all rpm
setrings lsted in the specifications,
Operate the disteibutor both up and
diow iy Lhe rpmrangs,

Yacuum Advance

1. Connect the test set vacuum
line to the fitling on the diaphragm.
Ser the test ser to 0F advance, O vac-
uum, and at 1000 rpm.

2. Cheek the advance at the first
vacuum setting given in the specifi-
calions,

3 If the advance is Incorrecl,
change the spacing washers between
the vacuum -chamber spring and nul
(Fig. 12}, After installing or remov-
ing the washers, position the saskel
in place and tighten the nut. The ad-
dition of a washer will decrcase ad-
vance and the removal of a washer
will Increase advance.

4, After one vacuum sefting hus
been adjusted, the other should be
checked. Do not change the original
rpm setting when going to a different
vacoum setting. If the other settings
are not within Hmits; it indicates in-
correct spring tension or leakage in
the vacuum chamber and/or line.

BREAKER POINTS

The bresker point assembly con-
sists of the stationary point bracket
assembly, breaker arm, and the pri-
mary wire terminal. The assembly is
mounted on the breaker plate, as a
unit, and can be replaced without
removing the distributor from the
engine,

Breaker points should be inspected,
cleancd, and adjusted at regular in-
tervals. Breaker points can be cleaned
with chloroform and 2 stiff bristle
brush. Repluce the breaker point as-
sembly if the contacts are badly
burned or excessive metal transfer
between the points is evident, Metal
transfer is considered excessive when
it equals or exceeds the gap setting.

Burned breaker points are pener-
ally the result of an accumulation of
oil and dirt on the breaker points.
This is usually caused by oil bleeding
from the distribotor basc bushing
onto the breaker points, by excessive
or improper cam lubricant being
thrown off onto the breaker points,
and/or neglect to clean the breaker
points periodically.

Excessive meral transfer between
the breaker points is generally coused
by incorrect alignment, voltage regu-
lator setting that is incorrect, a radio
condenser installed o the distributor
side of the cotl, an ignition condenser
of improper capacity, or extended

e
COMTACT
AREA
CEMTERED

CORRECT
ALIGNMENT

o Y CONTACT
AREA. NOT
CENTERED
MISALIGNMENT =
_ DF CENTERS /——
7Y CONTACT
- | AREA NOT
CEMTERED

MISALIGNMENT
OF POINT FACES R1019-A

FIG. 13—Breaker Point Alignment

operation of the engine at speeds
other than normal,

REMOV AL

1. Remove the distributor cap and
roor,

2. Disconnect the primary and
condenser leads.

3. Remove the screws that secure
the breaker point asscmbly to the
hreaker plate, then remove the break-
er point assembly,

INSTALLATION

1. Place the primary und con-
denser leads on lhe brosker point as-
semibly primary lerminal. Install the
lockwasher and nut, then tighten the
nut securely,

2, Position the breaker point as-

Towl—12150.D

FIG. 14—Aligning Breaker Points

sembly on the breaker plute; then in-
stall the hold down serews, Make sure
the grovnd wire terminal is on the
serew furthest from the adjustment
slot.

3. Adjust the breaker point gap.

BREAKER FOINT GAP OR DWELL

New Breaker Points. New hreaker
paints can be instulled and adjusted
on the car with 4 feeler gauge, 1ow-
ever, 4 more accurile wdjustment can
be made with a dwell meter following
the instructions ol the manufseturer,
The dwell angle should be 2672804
(00140016 inch gup). New points
should be adjusted (o the low wler-
ance ol the dwell angle (26%), or o
the larger opening of the gup (0.016
inch), to provide for rubbing block
weur. After new points are installed,
apply a light film of high temperature
non-fiber gréase (o the cam. Do not
use engine oll to lubricate the cam.

Used Breaker Points, I the gup of
used breaker polnts s befog checked,
use a dwell meter to test the dwell
angle, Tt is not advisable 0 uge o
feeler pauge to adjust or to check the
gap of used breaker points because
the roughneds of the points make un
accurare pap rending or setting im-
possible,

BREAKER POINT ALIGNMEMNT

I'he wvented-ivpe breuker points
used in Ford distributors must be ac-
curately uligned und strike squarely
in order to realize the full ndvantages
provided by this design, snd assure
normal breaker poinl life, Any mis-

GEMD STATIOMARY BHACKET
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17-20 QUMCES

Spring Scala

FIG. 15—checking Breaker Point Spring Tension

aliznment ol the bréaker poinl soer-
Tueeswill cause premalure wear, over-
healing, and pilling.

1. Turnthe cam sothat the breaker
points are closed and check the align-
ment of the points (Fig. 13). Align the
breaker points to make full face con-
tact by bending the stationary breaker
point-bracket (Fig. 14). Do not bend
the breaker arm.

2. Afller the breaker poiots have
heen  properly alipned, adjost  he
hreaker point gap or dwell,

BREAKER POQINT SPRING TENSION

Correct hreaker point spring ten-
sion i essential to proper engine op-
eration and normal breaker point life.
If the spring tension is oo greal,
rapid wear of the bredker arm rub-
bing block will result, ¢ausing the
breaker point gap 1o close up and
retard the spark Uming. 1[0 the spring
tension is too weak, the breaker arm
will flutter at high engine rpm result-
ing in an engine miss,

To ¢heek the spring tension, place
the hooked end of the spring tension
gauge over the movable breaker point,
then pull the zauge at a right angle
{207} 1o the movable arm unlil the
breaker points just starl to open (Fig.
15), IF the tension is nol wilhin spe-
cifications (17-20 ouneces), adjuse the
spring tension.

To adjust the spring tension {(I7ip.
16):

1. Disconnect the - primary and
condenser leads at the breaker point
assembly primary terminal,

2. Loosen the nmut holding the
spring -in position, then move Llhe
spring toward the breaker arm pivot
to decrease tension and in the oppo-
site direction to increasc lension.

3. Tighien the lockout, and check
spring tension: Repeat the adjustment
until the specified spring tension is
obtained.

4. Install the primary and con-
denser leads with the lockwasher and
fighten the nut securely,

CONDENSER

A capacity test, a leakage test, and
a series resistance test should be per-
formed on- the condenser. The lests
can -be made with the condenser in-
stalled in the disteibutor or with the
condenser installed on a test ynit, Use
reliable test equipment and follow
the instructions of the manufacturer,
The capacity is .21-00.25 microfar-
ads, leakage should not bhe less than
5 mepohms at room temperature,
and series resistance should be 1 ohm
or less, The condenser should be re-
placed if it does not meet the above
specifications,

CAM LOBE ACCURACY

Worn cam lobes will cause the cor-
responding cylinders o fire out of
time and Tesult in a loss of power.

Install the distributor on a test set
and check the accuracy of the cam
lobes following the instructions of the
manufacturer. If the test indicates
that any lobe i3 worn, replace the
LHITL,

DIAPHRAGM LEAKAGE AND
FREEMESS OF OPERATION

These tests can be made with the

MORE TEMSICN
wy-

TENSION. TENSION
RETAIMIMG  HUT SPRING

B1022-A

FIG. 16—Breuker Point Spring
Tension Adjustment

distributar installed on the engine or
on a distributor test set. The tests are
sufficient for an engine tune-up. How-
ever, if there are indications that the
spark advance is not functioning prop-
erly, remove the distributor from- the
engine and check it on a distributor
test set following the instructions un-
der “Spark Advance Adjustments.”

Check the vacuum advance mech-
anism for freeness of operation by
manually Totating the breasker plate
in the direction of rotation, Do not
rotate the plate by poshing on the
condenser or the points; vse a hook
or other suitable instrument in the
hreaker point adjustment slot. The
breaker plate should turn without
binding and return to s original po-
gition when released, If the hreaker
plate binds, remove the plate, Clean,
inspect, and lubricate the breaker
plite.

To check the diaphragim for leak-
age;

L Adjust the vdcuum gauge to-25
inches He., [ullowing the inslructions
of the (est set manofaclurer.

2. Install the vacuum hose on the
diaphragm vicuum line fitting. The
yacuum gauge réading should not fall
off when the vacim s applied to the
diaphragm assembly if no leak cxists.
If a leak s indicated by the test, re-
place the diaphragm assembly,

BREAKER PLATE WEAR TEST

A worn breaker plate will cavse the
breaker point gap and dwell angle to
change a5 engine speed and load con-
ditions wre Varied.

Perform the test following the in-
structions of lhe dwell melér manu-
[acturer, There should net be over
3% wvariation in Jdwell between engine
idle speed and 2500 rpm; H the dwell
angle changes more than 3° there is
excessive wear at one oc all- of the fol-
lowing:

1. Distributor shafe bushing.

2. Breaker plate bushing.

3. Stativnary sub-plate pin.

DISTRIBUTOR SHAFT
END PLAY

Remove the distributor from the
engine. Place the distributor in the
holding tool snd clamp it in a vise
Push the distributor shaft downward
as far as it will go, then check the end
play with a feeler gauge placed be-
tween the collar and the distributor
haze. The end play should he (.022-
0.030 inch.

The distributor gear backlash can
not be accurately checked,
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Apvance 7 A | = 4 N ADWANCE
ADJUETING . ADIUETRNG
EZACEET /—5 A - BRACKE]
WEGHT SPEING i - (e
X i FLATE
SI0F RATE
COMNTREOL 10T g . BIO33-A
FIG. 1—Dual Advance Distributor FIG. 2—Centrifugal Advance Mechanism
The distrbutoer (Fig. 1) has two in- the siationary sub-plate (Fig 2), and The centrifiigal weighis canze the
dependently operated spark sdvance 2 VECUUm opéraled spark conmol dia- cam (o advance or move zhead with
syslems. A governor-type ceniriingal phrazm is located on the side of the respect to the dismimor drive shaft.
advance mechanism 1= located below distributor base (Fig 3). This aCtion causes the cam o open

FIG. 4—Vocwum Advance Controls
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and close the breaker points: earlier,
The weights turn the cam by means
of a stop plate that has two slots
which it -over pins in: the weighls,
The slots delermine he maximum
amount of advaoce and the. rale of
advance 13 controlled by calibrated
SPrInEs.

The: vacuum advance mechanism
has 2 spring-loaded diaphragm (Fig.
4} which is connected to the bresker
plate. The spring loaded side of the
digphragm is air tighl and s con-
nected through a vaduum ling to the
carburglor - throtlle: bore, When the
threttle plates open, the distributor
yacuum passage is exposed (o mani-
fold vacuum which causes the dia-
phragm to move dgsinst the iension
of the spring, This action causes the

breaker plate to advance and the
brenker points open and close carlier.

When the engineg s aperated Under
a light load, additional advance .is
reguired for maximum part throttle
power and ceonomy, Wnder this con-
dition, eaping manitold vacuum is
high enongh to actuate the diaphragm
and advance the spark. The amount
of spark advance is limited by-a stop.

At low engine speeds or at idle, a
retarded spurk s necessary, Beoause
the vacuom passage opening, in the
carburetor, is abovethe closed throt-
tle plate, there s no vacuum tothe
diaphragm. ‘The breaker plate is held
in i retarded position by the cali-
brated relurn  spring which @ beary
against the diaphragm,

During acceleration or when there
is & heavy load on the engine, there is
not enough wvacuum fo detuate the
digphragm, and the breaker plate
once again is Held in a retyrded po-
sition,

When the engine is being pperated
under a light Todad, such a5 on g level
rodad -at 40 mph, and the throttle 1s
suddenly opened [urther, the mani-
fold vacuum will decrease and the
diaphrapm spring will quickly [orce
the breaker plate Lo a retard position.
However, the advance provided by
the ‘centrifugal mechanism remaing
unchanged until the engine speed
changes. “At any particular engine
speed, there will be 4 certain amount
of centrifugal advance plus a possible
vaguum advance,

E DISTRIBUTOR REMOVAL AND INSTALLATION

DISTRIBUTOR REMOVAL

1. Disconnect the primary wire. at
the eoil-and the vapuum advance line
at the distributor, and remove the dis-
tributor cap.

2. Scribe & mark on the distriby-
tor body and engine block indicating
the position of the body in the block,
and seribe another mark on the dis-
tributor body indicating the position
of the rotor, These marks can be used
as guides when installing the distribu-
tor in-a correctly timed engine.

3. Remove the distributor hold
down cap screw and clamp. Then Hif
the distributor out of the block,

DISTRIEUTOR INSTALLATION

The distributor instaflation is shown
in Fig, 3.

1. K the crankshalt was totated
while the distributor was removed

L GEAL

DIAFHR.&GMHGLD-GWN BOALT

iy ™

FIG. 5~Dbistributar Installatian

from the engine, it will be necessary
to-time the engine. Turn the engine
until Mo, 1 piston iz oo T.DUC. (afler
the compression stroke). Align the
pin on the crankshaft damper with
the T.D:C. on the timing pointer, Po-

sition the distributor in the block with

the rotor at the Mo, 1 firing position
and the breaker points open;

2, If the crankshaft has not been
totated, position the distribitor in the
blogk using the marks previously
seribed on the distributor body and
engine block as guides.

Make sure the gil pump interme-
dlale shaft properly engages the dis-
tributor shaft. It may be necessary to
crank {he englie with the starter; after
the distributor drive gear is partially
engaged, in order to cogage the oil
pump intermediaie shaft,

3. Install the rotor-and the distrib-
utor cap, Connect the coil to distrils-
utar ¢ap high tension lead, and
connact the primary wire to the coil,

4, Check the ignition timing with
a timing light and adjust it if neces-
sary. Connect the vaguum line, and
check the advance with the timing
light when the engine i accelerated.

DISTRIBUTOR DISASSEMBLY, CLEANING AND INSPECTION,

AND ASSEMBLY

DISTRIBUTOR DISASSEMBELY

1. Remove the rotor. Remove the
spring clip secuting the diaphragm
link to the breaker plate, then discon-
nect the diaphragm  assembly. from
the disiributor base and remove the
diaphragm assembly.

2, Disconnect the primary wire
from the bredker potols, then Temove
the wire from the distrbutor. Pull
the wire through the hole in the dis-
tributor working from the outside to
the inside of the distributor.

3. Remove the breaker point as-
sembly and condenser.

4. Remove the breaker plate re-
tainer, fat washer, and spring washer
from the pivot pin.

5. Lift the breaker plate from the
sub-plate,

6. Femove the two sub-plate
serews and remove the sub-plate,
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FIG. B—Gear Pin Removal or
Installation

7. Bemove the luhricaring wick
from the cantassembly. Then remove
the cam asscnbly relainer, Reoove
the: camy assembly amd the upper
theust washer.

8, Carefully unhook snd remove
the distribaeor weight springs. Mark
each spring, bracket, and the adjust-
ing: post to which they are attached.

9, Il the gear and shaft are to be
used again, mark the pear and shaft
s the pin holes can be easily aligned
tor assembly. Remove the gear roll
pin (Fig. 6}, then remove the pear
(g 7.

10, Bemove the shafl collar roll
pin (Fig 8},

11, Inverl thedistributorand place
it on a support plate in 4 position that
will allow the  distribncor shaft to
clear the support plale, Then press the
shaft out of the collar and the dis-
teibiitor housing (Fiz, 9);

12. Bemove the distribulor shafl
bushing (Fig, 10,

DISTRIBUTOR CLEANING
AND INSPECTION

Soak all parts of Lhe distribulor as-
sembly (excepr the condenser, break-
er point assembly, lubricating wick,

Ar BT e——

Press Rom

Diafail 2 ==L

FIG. T—Gear Removal

! il
_F""'" Tool—T520L-[213].CAD
E1038-A

FIG. 8—Collar Retaining Pin
Removal or Installution

vacuum  diaphragm, amf  electrical
wiring) in a mild eleaning solvent or
mineral spirits. Do not use a harsh
cleaning solution, Wipe all parts that
cannol be immersed in & solvent with
weelean dry eloth,

After forelgn deposils. have boen
loosened by soaking, scrub the parts
with a saft bristle brish, Do not use
1 wire brush, file, or other abrasive
object. ry che parts with com-
prossed sl

Examineg the bushing surface of the
distributor shafr and the bushing for
wear, The minimum allowable shail
diameterat the bushing s 0.4673 inch
and the maximum allowable inside
diameter of the bushing is 04690
inch, Replace worn parls,

Inspecl the distribulor cam lobes
for scoring and signs of wear, it any
lobe is scored or worn, replace the
cam assembly,

Inspect the sub-plate assembly for
signs of distortion. It must fit into the
base without hinding. The pivet pin
miusl be light and perpendicular to
the sub-plate. The three nylon bual-
tons must be Armly seited in the plate
and uniform in height: Feplace the
sub-plate. assembly if it is defective,

Inspeel the breaker plate for signs
of distortion. The pivot pin bushing
must he securely attached to the
hreaker plate, Heplace the hreaker
plate assembly it it is defective

The breaker point assermbly and
condenser should be replaced when-
ever 1he distributor is overhauled,

Inspect all electrical winng [or
fraying, breaks, etc, and replace any’
that are not in good condition,

Check the distributor hase for

cracks or othet damage. Check the
diaphragm housing, hracket, and link

-
D ifp, m— \
Asbor
Press Rom
i
1

F

for damage, Chéck the yavuum ling
fitting for stripped threads:or ather
damage. Teést the vacuum ftings,
cuse, And diaphragm for leakape as
explained under “Distributor  Tesls
and Adjustmenis.” Replace all delec-
tive paris.

TSRP-12132:8

FIG, 10—Bushing Removal
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STATIOMARY
SUB-FLATE

MOYEAELE SHAFT

REFAKFR PLATE
RETAL m\

BREAXER POINT

ASSEMBLY
FLA'I WA SHER

CONDEMNSER "q g
RETAINER

GROUND WIRE
FRIMARY WIRE

LUERICATING 'WICK
$F‘ilN'G WASHER

FIB. 11 —bistributor Assembly

DISTRIBUTOR ASSEMBLY

Refer to Fig. 11 [or the correct lo-
cution of the parts,

1. Oil the new bushing, and install
it on the bushing replacer tool, then
instull the bushing (Fig. 12). When
the tool bouoms sgainst the distrib-
utor base, the bushing will be installed
to the correct depth,

2, Burnish the bushing o the
proper size (Fig. 13},

A If the old shaft is being in-

slulled, oil the shaft snd slide it into
the distributor body, The shaft and
geur wre replaced us an assembly. One
part should not be replaced without
replacing the olher,
- 4. Place the collar Jn positlon on
Toal— the shaft and align (e bholes in the
T7L12120:4 eollar and shaft, then install & new
- pin {Flg. ),

FRESS OHN
DISTRIBUTOR
BASE

Toel=T57L-1 23%0-A
Datrail 1

B104a2-4

FIG. 12—Bushing Installation

TIGHTEMN SCREW
ENOUGH 10
HEMOYE ALL

SHAFT EMD PLAY

Tool=T57L-12390-4
Detail 1

u3 5%&%;

FIG. 13—Bumishing Bushing FIG. 14—Gear Installation

CAURRATING
WASHERS

.ﬂsﬁ_l-'.&"‘l’
EFTURN
SPRING

5. Check the shaft end play with
a feeler gauge placed between the
collar und the distributor base, If the
end play is not within limits (0.022-
0,030 inch), replace the shaft.

6, Press the gear on the shaft (Fig.
14}, using the marks made on the
gear and shaft as guides to align the
nin holes,

7. Check the gear location dimen-
sion, With all end play removed (gear
pushed toward the distributor base),
this dimension should be 5.111-5.116
inches from the bottom face of the
gear to the bottom face of the dis-
iributor mounting pad (Fig. 14), In-
stall the gear retaining pin (Fig. 8).

8, If a new shaft and gear are
being installed, oil the new shaft and
slide [t Into the distributor body, At-

Tool—TS7L-12350-4,

Vool Datail 4

T57L-12390-4,

DRILL Y [NCH
HOLE THROUGH
SHAFT

THGHTEM SCREW
EHOUSH TO
REMOVE ALL

SHAFT EMD PLAY

Bl1387-A

FIG. 15—New Shoft Installation
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tech the distinbutor shaft sopporting
tool to the distributor and place the
assembly m 2 press (Fig. 13) Insen
a 0.022-inch feeler gauee between the
centrifugsl advance adjusting bracket
plate and the lop of the bushing
Thghten the backing screw on the too!
enpigh to remove 21l shaft end play.
Place the collar in position and sup-
port the shafi While holding the
collar in position against the distrib-
utor hoosing, drill 2 Y%-inch hole
throngh the shaft psing the access
hole in the collar as 3 pilot. With the
supporiing tool and the 0.022-inch
feeler pange still instailed, insral] the
drive gear (Fig. 14). Remove the as-
scmbly from the press and remove the
supporting ool and fecler gapae. Drill
a Y%-inch hole throngh the gear and
shaft, using the hole in the gear shoul-
der 25 a pilot. Inszzll 2 new pinin the
gear (Fig 6) and the collar (Fig. 81

9. Insiall the weights and springs,
then fill the groove in the weight pivot
pin with 2 hich meliing point ball
bearing lubricant. Be sure that the
proper weight, spring, and adjnsiment
bracket are assembled together.

10. Inhricate the inside diameter
of the cam assembly with a hizh melt-
ing point ball bearing lubricant. In-
stall the ppper thrust washer, then
install the cam and sécure it with the
sprng retziner. Apply a light film of
cam [nbricant 10 the cam lobes. Sam-

i : -
Toal—T5aP-12132-3 El1054-A

FIG. 16—Weights, Springs, and
Com [nstalled

rate the wick with 5.A_E. 10W engine
oil. Then instzll the wick in the cam
assembly (Fig. 16).

11. Install & new condenser and
breaker poinf assembly. Instzll the
ground wire en the bresker point at-
mching screw  furthest from 1he
breaker point adjustment slot.

1% Apply = film of cam Inbricant
0 the three nvion bultons on the sub-
plate,

13. Apply 2 film of cam Iubrican:
to the pivol pin and bushing.

14. Place the bresker plaze on the
sub-plate. Proper positioning is deter-
mined by sligning the larper center
holes.

15, Place the spring washer on the
pivot pin with the concuave surfsce up.

16. Apply cam lubricant to the
spring washer.

17. Iosiall the fist washer and re-
wainer on the pivor pin, The spring
washer shonld hold the breaker plaic
firmly on the three nylon bunens.

18. Inswzll the =ssembled plates
into the base assembiv. The sub-plate
anzching screw, which ako amaches
the sround wire, is a locater and must
be imstalled first,

19, Pass the primary wire asscm-
biv through the bole in the disitib-
mor working from the inside to the
ouside of the distributor housing,
Pull the wire throush the hole unril
the locating stop is fush with the in-
side of the distributor. Connect the
condenser wine and the primary wire
to the bresker points.

20. Position the disphrasm zssem-
bly 2nd hook the diaphrsgm link over
the pin on the breaker plate. Securc
the link with the spring refainer. Se-
cire the diaphrasm aszsmbly 10 the
distribagor base.

21. Align the hreaker poimts, ad-
just the spring tension, and adjust the
bresker point gap.

22, Insiall the distributor on a test
set. check the breaker point dwell and
resistance, and adjost the centrifugal
and vacuum advance.
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IGNITION TIMING

MANUAL SHIFT TRANSMISSION

ADVANCE CHARACTERISTICS

352 ENGINE
Recommended Setting. ................. 3* B.T.D.C.
Allowable Range................... 2°-10° B.T.D.C.

Note: The advance characteristics given apply to the
distributor with the indicated number only. The
distributor number is stamped on the distributor
housing or on a plate attached to the distributor

housing.

CRUISE-O-MATIC TRANSMISSION

3532 AND 430 ENGINES

Recommended Setting. ................. 6° B.T.D.C.
Allowable Range. .................. 2°-10° B.T.D.C.
DISTRIBUTOR
GENERAL

352 ENGINE (DISTRIBUTOR NQ. COAF-12127-B)

CENTRIFUGAL ADVANCE. Set test stand to 0° @

200 rpm. Disconnect the vacuum line.

Distributor Advance Vacuumn (Inches
RPM (Degrees) of Mercury)
300 0 0
500 1-2 0
1200 7-814 0
2000 1334-1514 0
Maximum Advance Limit....................... 18°

352 AND 430 ENGINES

Breaker Arm Spring Tension (Qunces).......... 17-20
Contact Spacing (Inches)................. 0.014-0.016
Dwell Angle at Idle Speed................. 26°-2814°

VACUUM ADVANCE. Set test stand to 0° @ 1000

rpm and § inches of vacuum.

Distributor Advance Vacuum (Inches
RPM (Degrees) of Mercury)
1000 0-1 5
1000 514- 81 10
1000 8l5-1114 15

Maximum Advance Limit

GEAR LOCATION DIMENSION

Distance from bottom of mounting flange to bot-
tom of gear (Inches)................... 5.111-5.11¢6

430 ENGINE (DISTRIBUTOR NO. BO9MF-12127-B)

CENTRIFUGAL ADVANCE. Set test stand to 0° @

250 rpm. Disconnect the vacuum line.

Distributor Advance Vacuum (Inches
RPM (Degrees) of Mercury)
375 0- 0
500 1h= 114 0
1100 6 - 7Y 0
2000 1414-1534 0
Maximum Advance Limit....................... 18°

SHAFT END PLAY CLEARANCE (INCHES)

IS2Engine.....o i 0.022-0.030
A30ENgne.....oovir e e 0.022-0.032

VACUUM ADVANCE, Set test stand to 0° @ 1000

rpm and 0 inches of vacuum.

Distributor Advance Vacuum (Inches
RPM {Degrees) of Mercury)
1000 0-3 614
1000 5-8 10

1000 91-1214

15
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CONDENSER

COIL {Continved)

332 AND 430 ENGINES

Amperage Draw
Engine Stopped........cooivriinrrinernienis. 4.5
Engine Idling, .......c0vttiiriiner i 2.5

*Primary Circuit Resistor......,,....1,30-1.40 (75°F.)

Capacity (Microfarads).................... 0.21-0.25

Minimum Leakage (Megohms).................... 3

Maximum Series Resistance (Ohms). . .........c.... 1
COIL

SPARK PLUGS

332 AND 430 ENGINES

Primary Resistance (Ohms)*......... 1.40-1.54 (75°F.)
Secondary Resistance (Ohms)....... 8000-8800 (75°F.)

B = T DI Champion F-11Y
Sz, i e e 18 mm
Gap(dnches). . ..oovvieiiiniiiiiiiinnans 0.032-0.036
Torque (Foot-Pounds)....................... 15-20*

*When a new spark plug is installed in a new replacement
cylinder head the torque of the plugs should be 20-30
foot-pounds,
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[l TROUBLE DIAGNOSIS AND TESTING

FUEL TANK AND LINES

Water and dirt that accumulates in
the fuel tank can cause carburetor or
fuel pump malfunction. Condensa-
tion, which is the greatest cause of
water entering the fuel tank, is
formed by moisture in the air when
it strikes the cold walls of the fuel
tank.

If the accumulation of sediment in
the fuel pump sediment bowl is ex-
cessive, the fuel tank should be re-
moved and flushed and the line from
the fuel pump to the tank should be
blown out.

FUEL PUMPS AND
VACUUM BOOSTER

Incorrect fuel pump pressure and
low capacity are the two most likely
fuel pump troubles that will affect
engine performance. Low pressure
will cause a lean mixture at high
speeds and excessive pressure will
cause high fue] consumption and car-
buretor flooding. Low capacity will
cause fuel starvation at high speeds.

TESTS

The tests are performed with the
fuel pump installed on the engine.

PRESSURE TEST

1, On a 352 engine, disconnect
the fuel filter from the carburetor.
Install a pressure gauge and a T-
fitting with a petcock between the
fuel filter and the carburetor.

2, On a 430 engine, disconnect
the fuel inlet line at the carburetor.
Install a pressure gauge and a T-fit-
ting with a petcock between the fuel
inlet line fitting and the carburetor.

3, Vent the system, by opening the
petcock momentarily, before taking
a pressure reading.

4. QOperate the engine at the spe-
cified rpm (Part 3-5), After the pres-
sure has stabilized, it should be with-
in specifications (Part 3-5).

5. If the pressure is not to specifi-
cations, remove the fuel filter from
the system and take another pressure
test.

If the pressure is within specifica-
tions with the fuel filter removed, the

FUEL PUMP TROUBLE DIAGNOSIS GUIDE

fuel fiter was restricted and a new
one should be installed.

If the pressure is not within specifi-
cations with the fuel filter removed,
the fuel pump is defective.

CAPACITY TEST

Perform this test only when the fuel
pump pressure is within specifications.

1. Operate the engine at specified
rpm.

2. Open the petcock and expel the
fuel into a suitable container, Ob-
serve the time to expel one pint, It
should be within specifications (Part
3-5).

VACUUM BOOSTER TEST—
352 ENGINE

1. Connect a vacuum gauge to the
windshield wiper connection of the
pump.

2. Disconnect the pump tc mani-
fold line at the manifold and plug
the line.

3. Operate the engine at specified
rpm and observe the vacuum gauge.
The vacuum should be within specifi-
cations {Part 3-5).

LOW FUEL PUMP
PRESSURE

Diaphragm stretched or leaking,
Spring weak,

Rocker arm worn.

Excesstve clearance between rocker

arm, vacuum link, and fuel pump
link,

Fittings loose or cracked.

Fuel line cracked or broken.
Valve improperly seating.

Dirt in the fuel tank and/or lines.
Fuel tank vent restricted.
Diaphragm ruptured,

HIGH FUEL PUMP
PRESSURE

Spring too strong or improper

spring.

FUEL PUMP LEAKS FUEL

Main body retaining screws loose.
Diaphragm defective,
Fittings loose,

Threads on fittings stripped.
Body cracked.

CONTINUED ON NEXT PAGE
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FUEL PUMP TROUEBLE DIAGNOSIS GUIDE [Continued)

FUEL PUMP LEAKS OIL

Pull rod oil seal defective,
Fuel pump mounting halts loose.

Mounling gasket defective,

FUEL PUMP NOISE

Mounting belts loose.
Rocker ann worn.

Rockerarm spring weak or broken,

LOSS OF BOOSTER
PUMP YACUUM

Yachum. pump cover retaining

screws loose,

Walves not seating properly.

Spring weak.
Diaphragm defective.

CARBURETOR

Dvigt aceumulation in the fuel and
uir passages, improper idle adjust-
ments, and improper fuel level are
the. major sources of carburetor
troubles,

TESTS

Accelerating Pump Discharge

1. Remove the air cleaner,

2. Open  the primary throttle
plares.

3. Observe the fuel flow from the
accelerating pump discharge nozrles,

If the system. is uperating safisfac-
tory, a quick steady seream will flow
from the discharge nozzles.

Power Yalve. Iovert the carburetor.
Remove the glass bowl from the fix-
ture (Fig. 1). Fill the bowl half-full of
water. Install the bowl on the fxture,

Taol—
Tﬁ?l-??ﬁd-ﬁ,

b £ 3 l"-.-'_
COMMECT TO: Tool —T57L-2F04-4,
WACULM PLIMP Deteil 17 B1228.-A

FIG. 1=Ford Power Valve Check

Connect a line froni & vacuom pump
to the fitting on top of the fixiure, In-
sert the large 0.1, end of the wand in
the tube and attach the other end of
the tube (¢ the fitting on the side of
the fixture, Slip the rubber gasket {fur-
nished with the tool} over the small
0.0, end of the wand, Hold this end
againsr the power valve vacuum pick-

CARBURETOR TROUBLE DIAGWOSIS GUIDE

up port. Look for bubble formations
in the ‘water in the bowl. A con-
tinuous stream of bubbles indicates
leakage through the power valve dia-
phragm or gasket, or the cover or
gasket,

If leakage is encountered, the
power valve, power valve gasket, the
cover, and cover gaskel, should be
replaced one at o time with ‘4 new
part and the check repeated until the
source of leakage has been found, If
the source of leakage can nol he
found, the gasket seats are damaged
and the defective parts should be
replaced.

A few hubbles may be naticed im-
mediately upon attaching the vacuum
line. The bubbling should stop within
approximately 13 seconds or after the
dir has besn removed from the svs-
tem: If no bubbles are seen, the
power valve, gaskets, and cover are
scaling properly,

HARD STARTING
{HOT OR COLD)

BOTH CARELURETORS

Improper starting procedure caus-
ing a flooded engine;

Improper carburetor fuel level.

Improper idle adjustments.

Sticking or ineerrectly scating fuel
inlel needle,

Incorrect fuel pump pressure,

Improper carburetor gasket and
spacer combination,

Incorrect setting of ¢hoke thermo-
static spring housing,

Choke linkage or plate binding,

Restrictions or air leaks in  the
choke vacuum and hot air passages.

CARTER CARBURETOR

Incorrect choke linkage adjust-
ment.

ROUGH |DLE

In addition to the items listed under
"Poor Performance Caused By A
Lean Mixture" or *Foor Performance
Caused By A Rich Mixture” the fol-
lowing items will cause rough idle;

Incorrect: idle mixture: adjustment,

Idle  adjusting needles grooved,
worn,  or otherwise damaged.

Idle air bleeds restricted.

Idle air ar fuel passages restricted,

Tdle discharge holes restricted,

Idle discharge holes not in proper
relation 1o the theottle plates.

CONTINUED. ON NEXT FAGE
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CARBURETOR TROUEBLE DIAGNOSIS GUIDE (Continued)

POOR ACCELERATION

Poor acceleration complaints fall
under one of three headings; the en-
gine is sluggish on acceleration, the
engine stalls when accelerated, or the
engine hesitates or develops a flat spot
when accelerated, Poor acceleration
is caused by either an excessively lean
or rich mixture on acceleration,

A lean mixture on acceleration can
be caused by:

Accelerating pump diaphragm
(Ford) or cup (Carter) defective.

Incorrect pump stroke adjustment.

Accelerating pump fue] inlet valve
not seating on acceleration.

Low fuel level or float setting.

Restriction in the
pump discharge passage,

accelerating

Discharge ball check and/or needle
(Ford) or needle (Carter) not coming
fully off its seat or failing to seat
properly on the reverse stroke,

Air leak between the carburetor
and the manifold caused by loose
mounting bolts or defective gasket.

Air leak at the throttle shaft caused
by worn shaft.

Air leak at the accelerating pump
cover caused by defective gasket or
worn pump cover (Ford).

A rich mixture on acceleration can
be caused by:

High fuel level or float setting,

Malfunctioning automatic choke.

Excessively dirty air cleaner.

Incorrect accelerating pump stroke
adjustment.

POOR PERFORMANCE
CAUSED BY LEAN MIXTURE

Restricted fuel filter.
Low fuel level or float setting.
Restriction in main fuel passages.

Sticking fuel inlet needle.
Low fuel pump pressure.

POOR PERFORMANCE
CAUSED BY
RICH MIXTURE

Excessive dirt in the air ¢leaner.
High fuel level or float setting.

Fuel inlet needle not seating prop-
erly or worn needle and/or seat.

Power valve leaking (Ford).

Restricted air bleeds,

Worn or damaged main metering
jet.

Accelerating pump discharge ball
check and/or weight not seating
properly.

Fuel pump pressure excessive,

Fuel siphoning from secondary
main fuel system,

FLOODING OR LEAKING
CARBURETOR

Cracked main body.

Defective main body gaskets,
High fuel level or float setting.
Fuel inlet needle not seating prop-

erly or worn needle and/or seat.
Ruptured accelerating pump dia-
phragm (Ford).
Excessive fuel pump pressure,

SECONDARY SYSTEM
NOT CUTTING IN

Defective
(Ford).

Air leak where secondary vacuum
pick-up tube fits into air horn, be-
tween air horn and main body, or
between the secondary diaphragm
housing cover and housing (Ford).

Secondary diaphragm return spring
too stiff (Ford).

Secondary throttle plates wedged
in barrels.

secondary diaphragm

Bent secondary throttle shaft,

Secondary throttle plates operating
rod hinding, or disconnected from
secondary diaphragm or secondary
throttle lever (Ford).

Secondary vacuum passage ball
check stuck on its seat (Ford),

Secondary vacuum probe restricted
or not properly positioned (Ford).
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E] FUEL FILTER MAINTENANCE

FIG. 2—352 Engine Sediment
Bow! Installation

Check the “Maintepance and Lu-
brication Guides"—Group 17 for the
proper maintenance interval,

SEDIMENT BEOWL—
352 ENGINE

A wire filter screen 5 used o the
fuel pump sediment bowl (Figs. 2 and
3)
REMOVAL

Loosen the bowl bail 2ssembly and
remove the bowl and filler screen.

CLEANING AND INSPECTION
Clean the sedimeni bowl in solvent
and dry it with compressed air.
Clean the filter zscreen in solvent.

INSTALLATION

Plzce the fiter screen on the sedi-
ment bowl Positon the sediment
bowl on the fuel pomp and tighten
the bail nut.

FUEL LINE FILTER

The fucl Iine filter screws into the
carburctor fuel inlet on the 332 en-
gine (Fig. £) and into the foel pump
ouilet on the 430 engine (Fig 5).
There = no provision for cleaning
the fuel fine filier. Replace &t if it
becomes clogged and at the ecom-
mended  interval,

B121&6-A

FIG. 3—352 Engine Sediment
Bowl Assembly

FIG. 4 =352 Engine Fuel Line Filter

REMOVAL

1. Disconnect the fuel hine at the
filter.

2. Remove the filter from the car-
buretor (332 engine) or from the fuel
pump (430 engine).

IMSTALLATIOM

1. Install the filter in the carbure-
ter fuel nlet (352 engine) or in the
fuel pump outlet {430 engins).

2. Connect the fuel line o the
filter,

F

FLTE FUEL FUMF  B12718-A

FIG. 5—430 Engine Fuel Line Filter

CARBURETOR IN-CHASSIS ADJUSTMENTS

The specified clearances for the
vanous adjustments are listed in Part
3-5.

FORD CARBURETOR

Refer to Fig. 6 for the location of
the adjustment points.
IDLE ADJUSTMENTS

For purposes of an engine hune-up,
the idle adjustments should be made
in the sequence listed.

Engine ldle Speed. The enzine idle
spead must be adjusted (0 proper hot
and fast setrings.

1. Operale the engine for 30 min-
utes at 1200 rpm.

2, When the engine temperamore
has siabilized and the choke fact idle
cam is in the slow position (bottom
slop on cam contacting the fast idle
adjusting screw), back off the fast
idle screw from the fast idle cam.

3. Altach a tachometer tw the
engine.

4. On a car with Croise-0O-Maric,
sct the parking brake Piace the sc-
Iector lever in DI or D2. Check the
engme idle speed. Adjust the engine
udle spesd to the drive range specifi-
cationz by mrning the screw in to
mcrease the spead or by ming the
screw oul to decrease the speed.

5. On a car with 2 manual-shift
wransmission, the engine idle speed is
checked and adinsied with the trans-
mission selector lever in nevtral posi-
tion. Adjust the engine idle speed to
specifications by [orning the screw
In to increase the speed or by turning
the screw out to decrezse the specd.

6. After the comrect engine idle
spead has been obtzined. open the
throttle by hand and allow it to close
normally. Recheck the engine idle
speed.

7. The adjusting screw on the
right side of the carbureior contacts
steps on one cdpe of the fag idle
cam which permit a faster enpine idle
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FIG. 6—Ford idle Adjustments

speed for smoother running when the
engine is cold. As the choke plate is
moved through its range of trawvel
from the closed 1o the open position,
tha fast idle cam pick-up lever rotates
the fast idle cam. Each step on the
fast idle cam permits a slower idle
Tpm as engine temperature rises and
choking is reduced.

Align the top step of the fast idie
cam (identified by the letter -¥) with
the fast idle screw, With the fast jdle
screw resting on the first step, turn
the screw in 1o obtain 1800 rpm.

E. Remove the tachometer if the
idle fuel mixture is not going 1o be
adjusted. If the idle fuel mixture s
to be adjusted, leave the tachometer
installed so that the idle speed can be
rechecked afier the idle fuel mixture
bas been adjusted.

Idle Fuel Mixture, The idle fuel

FUT ROD 1N
QUTSIDE HOLE

%

WINTER SETTIMG
SUMMER SETTING © S a1 2204

FIG. 7—Fford Accelerating Pump
Stroke

E1219-A

mixture is controlled by the idle mix-
ture adjusting needles,

1. Adjust the engine idle speed.

2. Turn the idle mixure needles
in until the engine begins to run rough
from the lean mixtuze, Do notl furn
a needle ngninst the seat tight enough
to groove the point, If a needle is
damaged, it must be replaced before
a proper mixture adjustment ¢an be
obtained. Turn the needles out until

IDLE FLEL %
ADJUSTING
MEEGLES

ACCELERATING PUMP
STROKE ADJUSTMENT

HOT CHGING
IBLE SPEEL

FIG. 9—Carter Idle Adjustments

THERMOSTATIC SPRING

HOUSING INDEX MARE B1221-A

FIG. 8—Ford Automatic Choke
Adjustment

the engine begins to “roll” from the
rich mixture, Then, turn the needles
in unlil the engine runs smoothly.
Always favor a slightly rich mixiure
ruther thun & lean mixmure,

3. Recheck the engine idle speed
and readjust it il necessary.

Anti-Stall Dashpot — Cruise-0-
Matic
L. With the engine idle speed and
idle mixture properly adjusied, and
the engine @t nurmul operating tem-

perature, loosen the anti-stall dashpot
lecknul,

2. Hold the throttle in the closed
position and depress the plunger with
a screwdriver blade, Check the clear
ance between the throttle lever and
the plunger tip with a feeler gauge of
the proper thickness. Turn the ant-
stall dashpot in its bracket in a direc-
tion to provide the specified clear-

FAST IDLE SPEED  B1299-4
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=t
DASHPOT FLUNGER GPERATING LEVER
FIG. 10—carter Anti-Stall Dashpot Adjustment

ance (Part 3-5). Tighten the locknut
to secure the adjustment.

Accelerating Pump Stroke. The
over-lravel lever has four holes and
the accelerating pump link has two
holes to control the uceelerating pump
stroke for different engine applica-
tions (Fig. 7). Instull the accelerating

¥

HOUSING %
IMDER MARK:

THERMOSTATIC SPRING
HOUSIMG [MDEX MARK

FIG. 11 —carter Automatic Choke
Adjustment

pump operating rod in the No. 4
(top) hole for winter pperation or in
the No. 2 hole for summer operation
in the over-travel lever. lnstall the
aceelerating pump operating rod in
the outside hole in the accclerating
pump link for all climatic conditions.

Automatle Choke. The automatic
choke is provided with an adjustment
to contral its reaction to engine lem-
peramure (Fig. 8).

L. Loosen the three screws that
refain the thermostafic spring hous-
ing to the choke housing.

2. Align the index mark on the
thermostatic spring housing with the
third mark in the lean direction on
the choke housing. The final choke
setting may be vined two notches
from the initisl setting to suit oper-
aling conditions.

3. Tighten the retaining screws.

FLOAT SETTING

Refer to “Bench Adjustments” for
the Ford carburetor in Part 3-2.

AR HORN

AT QUOSFD THROTTLE,
THIS  DlABNSICN
SHOULD BE Yu—3% NCH

4R

B1223-A

CHOKE PLATE TO CHOKE HOUSING
SHAFT ADJUSTMENT

1, Loosen the thermostatic spring
housing reraining screws and turn
the housing 90° counterclockwise
{from the index mark (in the rich
direction).

2. Move the choke plate toward
the open position by pressing on the
lower portion of the choke plate
until resistance 1o movement is felr,
AL this point, the ¢learance between
the front edge of the choke plate
and he air horn should be 34,
inch. Check the clearance with a
M esinch drill or (ool TL0S-154,

3 I there is not enough clear-
ance, hold the choke housing lever
flemly ugninst the stop in the choke

a4 INCHEs

CARBURETOR COMMECTING LINK
COMVENTIONAL TRAMSMISSION

CARBURETOR COMMECTING Ling
OVERDRIVE TRAMIMISSION

FIG. 12—Throttle Linkoge Adjustment

housing and press the choke plale
open. with enocugh force 10 bend
ihe lzver tang the required amouat
to obizin the clearance, After the
lever has been bent, check the
clearance.

4. If there is 100 much clearance,
decrease the clearance to less then
specificd, then increase the clearance
o spccifications by following step
3. To decrease the clearance, move
the choke housing Iever to the right
(clockwise) as far as it will go. Hold
the lever firmly in this position and
move the choke plale toward the
closed position with sufficient force to
bend the lever tang. Check the clear-
ance, then follow sicp 3 to bring the
clearance within specifications,

CARTER CARBURETOR

Refer to Fig. 9 for the location of
the adjustment points.

IDLE ADJUSTMENTS

For purposes of an engine tunc-up,
the idle adjustments should be made
in the: sequénce listed,

Engine Idle Speed. The engine idle
speed must be adjusted to the proper
bot and fasi settings.

1. Operate the engine for 30 min-
utes at 1200 rpm.

B1223-A
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2, When the engine temperaturg
has stabilized and the choke fast idle
cam is in the slow position (bottom
step on cam contacting the fast idle
adjusting screw), back off the fast idle
screw from the fast idle cam,

3. Attach a tachometer to the en-
gine.

4. Set the parking brake. Place
the selector lever in D1 or D2. Check
the engine idle speed, Adjust the
engine. idle speed o the drive range
specifications by turning the screw
in to increase the speed or by turning
the screw out to decrease the speed.

5, After the correct engine idle
speed has been obtained, open the
throttle by hand and allow it o close
normally. Recheck the engine idle
speed,

6. The fast idle screw contacts steps
on the fast idle cam during the en-
gine warm-up period and controls the
fast idle speed,

Align the bottom step of the fast
idle cam with the fast idle screw.
With the. fast idle cam:in the slow
position {lowest step on cam contact-
ing the fast idle adjusting screw), turn
the fast idle adjusting screw in to
oblain A00-650 rpm in Y] or D2 In
localities where normal setfing of the
fast idle speed may be considered un-
necessarily  hizh, the speed may he

reduced by backiog off the adjusting
scrow not in-excess of one Eull fum,

7. Remove the tachometer if the
idle fuel mixlure 15 not going oo be
adjusted. If the idle fuel mixiure is
to be adjusted; leave the tachometer
installed so that the idle speed can
be rechecked after the idle fuel mix-
ture has been adjusted,

Idle Fuel Mixture. Follow the pro-
cedure under the Ford carburetor,

Anti-Stall Dashpot.

1. With the primary throttle plates
closed fo the normal position, there
should be a We-Mu-inch clearance bis-
tween the dashpot plunger operating
lever and the'top surface of the air
horn, To adjust, bend the dashpot
lever in the area between the lever
arm base and the dashpot plunger
{Fig. 10).

2. With the primary throttle plates
wide open, there should be a clear-
ance of ¥ -Mg inch between the dash-
pot plunger operating lever and the
top surface of the air horn. To adjust,
bend the stop tang on the opposite
side of the lever arm (Fig. 10).

Accelerating Pump Stroke, The
accelerating pump operating lever
should be in the top hole of the ag-
celerating pump link for all climatic
conditions, For other aecelerating

pump stroke adjusiments, refer (o
“Bench Adjustments” for the Carter
carburetor in: Part 3-2.

Automatic. Choke. The aulomalic
choke is provided with an dadjustment
(o conteol 1l reaelion to Enging tem-
perature (Fig. 11).

1, Loosen the three serews ihat
retain the thermostatic spring hous-
ing 1o the: choke housing,

2. Align the index mark on the
thermestatic spring housing with the
middle index mark on the choke
housing. The final choke setting may
be varied two notches from the initial
setling Lo suit operating condilions,

3. Tighten the retalning screws.
FLOAT SETTING

Reler 1o "Bench Adjustments™ for
the Carter ¢arburelor in' Parl 3-2.

THROTYILE LINKAGE

MANUVAL-SHIFT TRAMSMISSION

Adjust the engine idle speed to
specifications. Set the accelerator
pedal height to 3% inches and adjust
the carburetor connecting link, as
negessary, to allow smooth operation
{Fig. 12%
CRUISE-C-MATIC

The throtile linkage adjustments
for Cruize-0-Matic are covered in
Purt 6-2.

I} AR CLEANERS

| REMOVARLE N

EILEWMCING CHAMBER B1226-A

FIG. 13—Air Cleaner

The engines are equipped-with a
dey-ty¥pe air cledner that “has. a re-
placeable cellulose fiber fllering ele-
ment (Fig. 13). The air from the
engine compariment enters the air
¢leaner through the opening on the
side and passes through a silencing
chamber and then through the Alter
element. Aflter leaving the filter ele-
ment, the air is deflected down into
the carburetor. The dust particles are
trapped in the filer element as the air
rushes through it

352 ENGINE

REMOVAL
1. Remove the wing nut retaining

the air cleanet on the carburetor, then
lift the air cleaner off the carburetor.

2. Remove the cover and lift the
clement out of the air cleaner hody,

WALVE PLATE 3

—

AlR
CLEAMER

HEAT ON

FIG. 14—430 Air Intake

FRING VALYE PLATE

WARM AR FASSAGE

MAINTENANCE

Refer to Group 17 for the rec-
ommended maintainance mileage
interval.

THERMOSTATIC BLILE

HEAT QFF BY227-A
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1. Hold the filter element and
strike the sealing surfaces flatly
against a flat surface. Do not tap
hard enough to deform the element.
Do not immerse it in a cleaning
solvent,

2, Clean compressed air can be
used to clean the element, Direct the
air stream against the element in the
opposite direction of normal air flow,
that is, from the inside of the filter
out. When the element is cleaned or
replaced, clean the air cleaner body
and cover in cleaning solvent, then
wipe it dry.

INSTALLATION

1. Place the air cleaner body on
the carburetor so that the word
“FRONT" faces the front of the car.

2, Place the element in the air
cleaner body. Install the cover.

430 ENGINE

The temperature of the air entering
the air cleaner is thermostatically con-
trolled by a carburetor air duct assem-
bly (Fig. 14). Air from the engine
compartment, or heated air from a
shroud around the exhaust manifold,
is available to the engine.

A thermostatic bulb in the air duct
is exposed to the incoming air. A
spring-loaded valve plate is connected
to the thermostatic bulb through link-
age. The valve plate spring holds the
valve in the closed position {heat on)
until the thermostatic bulb overcomes
the valve tension.

During the engine warm-up period
when the air temperature cntering the
air duct is less than 75°F, the ther-
mostat is in the retracted position and
the valve plate is held in the up posi-
tion (heat on} by the valve plate
spring, thus shutting off the air from
the engine compartment. All air is
then drawn from the shroud around
the exhaust manifold,

As the temperature of the air pass-
ing the thermostatic bulb approaches

85° F, the thermostat starts to ex-
pand, and pulls the valve plate down.
This allows cooler air from the engine
compartment to enter the air cleaner,
When the temperature of the air
reaches approximately 105° F, the
valve plate will be in the down posi-
tion (heat off) so that only engine
compartment air is allowed to enter
the air cleaner.

REMOVAL

I. Remove the wing nut securing
the air cleaner to the carburetor.

2. Carefully lift the air cleaner and
air duct as an assembly from engine.

3. Remove the wing bolt securing
the air duct assembly to the air
cleaner and separate the air duct from
the air cleaner.

MAINTENANCE

Refer to the procedure under the
*352 Engine.”

TESTING THE AIR DUCT

1. Place the air duct assembly in a
container of cool water (below
75° F.). Be sure that the thermostat
is covered by the water.

2. Place a thermometer in the
water and observe the temperature.

3. With water temperature at
75° F. or below, the valve should be
in the heat on position.

4. Using a hot plate or other suit-
able device, heat the water slowly.

5. When the water temperature
reaches 85° F., the valve should start
to open. If the valve does not start to
open at this time, stabilize the water
temperature at 85° F, for eight min-
utes before condemning the unit.

6. When the wadter temperature
reaches 100° F. or higher, the valve
should be in the full heat off position.

7. If the operation of the valve is
unsatisfactory, remove the thermo-
stat and spring assembly and check
the valve plate shaft for binding.

B, If the valve plate moves freely,

replace the thermostat and spring as-
sembly. Retest the heat on and the
heat off temperatures.

9. If the valve does not operate
correctly, adjust the thermostat rod.
By increasing the rod length, the valve
plate will be moved toward the heat
off position. By decreasing the rod
length, the valve plate will be moved
toward the heat on position.

DISASSEMBLY OF THE AIR PUCT

1. Disconnect the valve plate
spring.

2. Remove the retainer securing
the thermostat rod assembly to the
valve plate, and disconnect the rod
from the plate, Slide the thermostat
rod assembly from the thermostat and
remove the rod from the air duct.

3. Carefully bend up the tabs hold-
ing the thermostat and spring assem-
bly in the air duct, Remove the ther-
mostat and spring assembly.

ASSEMBLY OF AIR DUCT

1. Place the thermostat and spring
assembly in the air duct and carefully
bend the tabs to hold the thermostat
and spring assembly in place.

2. Insert the thermostat rod assem-
bly through the air duct into the ther-
mostat and spring assembly. Connect
the opposite end of the rod to the
valve plate. Secure the rod to the
plate with the retainer.

INSTALLATION

1. Center the air duct shroud on
the exhaust ranifold and push it into
place.

2, Install the valve assembly on
the air duct.

3. Carefully place the air cleaner
body on the carburetor, Check the
alignment of the valve assembly to
the air cleaner and tighten the wing
nut securing the valve assembly to
the air cleaner.

4, Install the air cleaner filter and
cover,
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FIG. 1—Ford 4-Barrel Carburetar

The carburetor (Figs. 1, 2, and 3)
has two main assemblies, the air horn
and the main body,

The air horn  assembly, which
serves as the main body cover, con-
tains the choke plate, the vents for the
fuel bowls, and the secondary throtile
control vacuum tube.

The primary and secondary throt-
tle plates, the accelerating pump 4s-
sembly, the power valve assembly,
the secondary operating diaphragm
assembly, and the fuel bowls are in
the main body. The automatic choke
housing i altached to the main body.

The two primary {fronl) barrels
each contain a main and booster ven-
turi, main fuel dizscharge, accclcrating
pump discharge, 1dle fuel discharge,
and ‘a primary throttle plate.

The two secondary (rear) barrels
gach have a main and booster venturi,
idle fuel discharge, secondary main

FICK-LP

DASHPOT

AESEMBLY

SECOMNDARY
BARRELS

ACCELERATING
FUMF A5SEMELY

B1236-A

POWER VALVE
VACUUM. PICK-UP

VACUUM LT

B1137-A

FIG. 2—Ford 4-Barrel Carburetor

fuel discharge, and a vacuum oper-
ated throttle plate.

OPERATION

The carbiretor has four primary
stage fuel systems and three sccond-
ary stape. fuel systems.

A fuel inlec system for both (he
primary and secondary stages pro-
vides the various fuel systems with 4
constant supply of fuel. In addition,
an automatic choke system provides
a means of temporarily enriching the
mixture to aid in starting and operat-
ing a cold engine.

FUEL IHLET SYSTEM

A separate fuel howl is-provided
for the primary and secondary stages
(Fig. 4). Each bowl contains a foat
assembly, and a fuel inlet needle and
seat assembly, The fuel first enters the
primary fuel bowl through the fuel

inlet. A .drilled passage through the
right side of the main body connects
the fuel bowls, The pressure in the
two fuel bowls is balanced by means
of a pressure eguulizing chamber
built in the left side of the main body.

The amount of fuel eatering. tha
fuel bowl is repulated by the distance
the fuel inlet needle is raised off jts
seat and by fuel pomp pressure.
Movement. of the Fuel inlet needle in
relation to the seat is conirolled by
the foat and lever assembly which
rises and falls with the fuel level.
When the fuelin the fuel bowl reaches
a pre-set level, the floar lowers the
fuel inler needle to a position where
it resiricts the flow af fuel, admitiing,
only enough fuel to replace that be-
ing usad.

A tetracting clip is attached 1o the
fuel inlet needle and hooks over the
tab of the float assembly, This clip
assures reaction of the fuel inlet
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FIG. 3—Ford 4-Borrel Carburetor

needie to any movement of the foat,

The primary fuel bowl is vented
externally at all times. In addition,
bath the primary and secondary fuel
‘bowls are internolly vented into the
air cleaner,

AUTGMATIC CHOKE 5YSTEM

The choke plute, located in the air
horn gbove the primary barrels, when
vlosed, provides & high vacuum ubove
as well ‘as below the throtthe pluies.
With a. vacoum above the throtle
plates, fuel will flow from the main
fuel syslem as well as from the idle
fuel: system, thus bringing about the

TORSION SPRIMG

VACUUM
FASSACE

FIG. 5—Automatic Choke System

' e
o= CAM

IH[RMQSI.&TIL ﬁPHING

FiEL BOWL

FUEL FiLTER

B1239-A

FIB. 4 ~Fuel Infet System

extremely rich fuel mixture necessary
for cold engine operution, i

The corburetor choke shaft is
linked 1o o thermostitic choke con-
tral mechonism mounted on the main
body (Fig, 8),

The. bi-metal thermostiatic spring
mechunism unwinds when cold and
winds up when woarnl, When (he en-
tine is cold, the thermosiatic spring,
through wttachiog lnkage, holds' the
choke plnte in n closed position, When
the engine s storted, enough air is
drawn through the hnlas In the choke
plate: (o enable the enging o run and
prevent (looding,

SECONDARY
FUEL 30Wwe

IDLE AR

As the ‘engine continues 1o run,
manifold vacuum, channeled through
a passage on the bortom of the main
body to the choke housing, draws
heated ‘air from the exhausi mani-
{old beat chamber. The amonnt of 4ic
entering the choke hnusing i con-
trolled by restrictions in the air pas-
sages in the carburelor,

‘The warmed &ic enters the: choke
housing and heala the thermostatic
Spring, wausing il fo. wind upr The
lension of the Lhc.rmusiatic spring
gradually decreases as the tempera-
tore of the air from the heat chamber
rises, allowing the choke plate to

FRIMARY
FUEL BOWL
IDLE Alz
BLEED

Bl247-4

FIG. B-lde Fuel System
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open. The air is exhausted into the in-
take manifold.

When the engine reaches its normal
operaling remperature, ‘the spring no
longer exerts an opposing tension of
the choke plate. The air velocity act-
ing ‘on the offset choke plate as well
as manifold vacoum acting below the
choke plate forces it to the full open
position.

The fast 1dle cam pick-up rod
actustes the fast idle cam during
choking., Steps on one edge of ‘the
fast idle eam cantact the Fast idle
adjusting serew which permits a faster
engine idle speed for smoother ran-
ning when the enging is cold, As the
choke plate is moved through its
ragge of travel from the closed to the
open position; the pick-up lever ro-
tates the fast idle cam: Each step on
the [ast idle cam permits a slower idle
rpm as engioe lemperature rises and
cheking is reduced.

Diuring the wurm-up period, if the
enpine should reach the stall poing
due to a lean mixture, manifold vac-
uum will drop considersbly, The (en-
sion of 'the torsion spring then over-
comes the lowered vacuum and air
velocity acting on the choke plate,
and the choke plale will e moved
roward the closed pusition, providing
a richer mixture to help prevent
stulling,

The linkage boelween the choke
lever and the throttle shaft is designed
s that the choke plate will partially
open when the accelcrator pedal is
fully depressed. This permils unload-
ing.of a looded engine.

PLIAE
SECOMDARY D!SSEIQ?&GE
FLUEL BOAWL i
DISCHARGE
MOZZLE
=y

IDLE FUEL SYSTEM

The dilferenve in pressure between
the fuel bowls and the idle discharge
porls foree [uel through the primary
and seeondary staee idle fuel sysiems.

Primary Stage. Fuel Aows from the
primary stage fuel bowi through the
main jet and into-the bottom of the
main well (Fig: 6),

From the main well, the fuel flows
up through the idle tube and through
a short diggonal passage in the
booster venturi assembly inlo the idle
pissuge in the main body. A call
brated restriction at the upper Up-of
the idle lube meters the fiow of fuel.

Adr enters the idle system from the
air bleed which s located directly
above the idle tube, The air Bleed also
aels ws o venl (o preveol siphoning
dl oll idle or high speeds and when
the engine is stopped. Addilional air
iz bled into the system through an:air
bleed focated al the bottom of the
diagenal passage in the booster ven-
turi where the fuel enters. the idle
Passage in the main body,

Fuil fAows down the idle passage
i the main hody past two idle trans-
fer hioles, The idle transfer holes act
as additional air bleeds ‘ar curb idle.
The el then flows past the pointed
tip of the adjusting needle which con-
trobs: the idle fuel discharge in the
primary. stage. From the adjusting
needle chamber, the foel flows
through a shorl boreizoncal passage
and is dizcharged below the primary
throttle plates,

SECOMNDARY
BODSTER
PRIMARY YEMELES
FUEL 80MWL
SECOMDARY
INLET BALL FUEL BOWL
CHECK

: i varor
BLEED:
PLIMF
DISCHARGE HoLE
WEIGSHT PLIMP
DIAPHRAGH PLUNGER
PLiMP el
DISCHARGE SPIIMG 4= FUEL
BALL CHECK @ ruri-aiR
DIAFHRAGH
s FUEL <& AR
E124Z-4 ¢ vacuum

FIG. 7—Accelerating System

PRIMARY
BOAISTER
VEMTURE

During off idle when the primary
throttle plate is. moved slightly past
the idle transfer holes; each hole be-
gins discharging fuel as it is exposed
to manilold vacuum. As the primuary
threittle plate.is.opened still wider and
engine speed increases, the air flow
through the carburetor is also in-
creased, This creates a vacuuml ino
the: booster venturi strong enough to
bring the primary stage main fuel
systemvinto operation, Fuel flow from
the  primary -idle fuel system begins
tapering off as the main fuel system
bepins: discharging fuel.

Secondary Stage, Fuel flows from
the secondary stage fuel how! thronigh
the: main jet and into the botom of
the main well (Fig. 6,

From the main well, the fuel flows
up through the idle tube and through
a short diagonal passage in the
boosier veniuil assembly into the wdle
passage. in the main body, A cali-
brated restriction ut the upper tip of
the tube meters the: flow of foel

Fuel flows down the idle passage
in the main hody past twa teansfer
holes above the elosed throttle plate
and flows through a metered restreic-
tion into a short horizontal passage
and is-discharged into the secondary
harrel below the closed thrattle plate.
The fransfer holes act as air bleeds
at idle, The secondary idle tueal sys-
tem cantinpes discharging fiel until
the secondary main Tuel Csvstem
cormes into operation.

Air is introduced inta the second-
ary stage idle fuel svstem from Lhe

HIGH SPEED
AIR BLEED

PEWER WALVE
CLOSED

MALR WELL
TLBE

B1243-A

FIG. B—Primary Main Fuel System
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idle air bleed which is located directly
above the idle whbe. The sir bleed zlso
acis &5 z vent to prevent siphoning in
the idle fuel system at hizh speads
and when the engine is stopped.

ACCELERATING SYSTEM

Upon accelerslion, the air flow
throagh the cerburetor responds sl
most immediztely o the increased
throttle opemng. There 1=, however,
2 brief interval before the fuel, which
15 heavier than sir, can gain spesd
and maintzin the desired balance of
fuel and air. Durng this interval, the
accelerating system (Fig. 7) suppliss
foel patil the other sysiems can once
again provide the proper mixire.

When the throitle s closed, the
diaphragm return spring forces the
diaphragm poward the cover, draw-
ing fuel inio the chamber through
the inler. The inlet has & ball check
which opens o admit fucl from the
primary foel bowl and closss when
the accelersling pump is operated @
prevent 2 reverse flow, A discharge
weight and ball check prevents air
from entering when fuel = drawn
inio the chamber.

When the throtile i= opened, the
diaphragm red = forced inward,
forcing fuel from the chamber into
the discharge passage, Fuel upder
pressure forces the pump discharge
weight and ball off their sear and fuel
passes through the sceelerating pump
discharge screw and is spraved into
each primary booster veniur through
dischurge pores,

An air bleed in the wall of the ac-

SECONDARY
FUEL BOWL

FIG. 9—Power Fuel System

celerating pump fuel chamber pre-
venls siphoning of fuel when the
accelerating pump s nol Operaling.
PRIMARY S5TAGE MAIN FUEL SYSTEM

As eéngine speed increases, the air
passing through the booster venturi
creates a vacunm: The amount of
vacuum is determined by the air flow
throyugh the venmurd, which in orn i
regulated by the speed of the engine.
The difference in pressure betwcen
the main discharge port end the fuel
bowl causes fuel o flow through the
main fuel system (Fig, 8).

Ar a prederermined veolurd vac-
vum, fuel fows from the primary fusl
bowl, through the mzin jeis, and into
the bottom of the main well. The fusl
moves up the main well tube past zir
bleed holes. Filtered air from the
high speed air bleed enters the fuel
fiow in the main well tuhe thronch
holes in the side of the tube. The
high speed air bleed melers zn in-
créasing amount of air ro the fuel as
veniuri vaciom increascs, mainain-
ing the reguired fueleir ratio. The
mixture of fuel and =ir is lighter than
raw fuel and responds faster to
changes in veniuri vacunm Ir ako
vaporizes more readilv than raw fuel
The fuel znd air continee up the
main well tube past another air bleed
which also acs 25 = vent to prevent
siphoning when the engine is shut
down. The fucl is discharged into the
booszer veniuri where it is vaporized
and mixed with the sir flowing
through the carboreior.

The throgle plate controls the
amopnt of the fuelair mixpore ad-
mimed 10 the intske manifold, regu-
lating the speed and power output of
the engine.

A balance mbe i= located in each
primary barrel directly below the
hooster venturi, When decclersting,
the balance mbe siphons off any ex-
cess foel droplets remaining around
the adze of the booster venturi and
discharges the droplets into the equal-
zing slots in the baze of the carby-
retor where they are mixed with the
idle fuel. The balance tbe sko arcts
as an additions! =ir bleed during the
idle fuel system operation,

POWER FUEL SYSTEM

Durning periods of incressed rozd
lozds or high speed operztion, the
fucl-air ratio must be increased for
added power. The added fuel re-
guired during this period is suppliad
by the power fuel system (Fiz. 9)
which iz controlled by manifold
VaConm.

Manifold vacuum is wansmined
from =n opening in the base of the
main body, through a passage in the
mzin body and power valve chamber
to the power valve diaphragm, The
maznifold vacuum, acting on the
power valve at idle speed or normal
rozd load conditions, is areat enough
e hold the power valve diaphrsgm
down, overcoming the tension of the
spring on the valve stem znd holding
the valve closed. When high power
operation places @ greater load on the
engine znd manifold vacoum drops

DLAFHRAGM SECOMDARY SECONTARY
EETLERN AXF BLEED THROTILE COMTRCAL
Falmagy WATLIIM TLUEE

WAL
FASRAGE

SECONDARY — SOO0STER
SOOETER WENTLRLS
VEMILES

BI1Z45-A

FIG. 10—Secondary Stage Main Fuel System
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below a predetermined wvaloe, the
spring opens the power valve. Fuel
from the primary fuel bowl fows
through the power valve and into
passapes leading to both primary
stape main fuel wells. Here the fuel
is added to the fuel from the primary
stage main fuel sysiem, corching the
mixrure.

As engine power demands arc re-
duced, manifold vecuum incresscs.
The incressed vacuum overcomes Lhe
tension of the valve stem spring and
closes the power valve,

SECONDARY THROTTLE OPERATION
AND MAIN FUEL SYSTEM

To provide sufficient fucl-air mix-
ture to operate the engine al maxi-
mum power, the mixture supplied by
the primary stape is supplemented by
an additional quantity of fuel-air mix-
ture from the secondary stage (Fig.
109,

This additional supply of fuel-air
mixture is delivered through the two
secondary (rear} barrels of the car-
buretor. The secondary stuge throttle
plates are operated hy a spring-loaded
vaeuum disphragm assembly attached
to the main body and linked to the
secondary throttle shaft,

Opening of the secondary throttle
plates is controlled by vocuum from
the left primary booster venlurl. The
vacuum js transmitted from the sec-
ondary throttle control vacuum tube
through passages In the air horn,
main hody, and behind the seconduary
operating diaphragm,

As the primary throttle plates are
apened, primary venturl vacuum in-
ereases. When the vacuum reaches a
predetermined amount, il starls (o
act on the secondary stage operating
diaphragm, which in turn starts Lo
open the secondary throttle plates.

A ball check, located in the vac-
uum passage in the diaphrogm hous-
ing, controls the rate at which the
secondary throttle plates are allowed
to open. Any rapid increase in vac-
vum, which would tend to open the
secondary throttle plates too sud-
denly, holds the ball check agninst its
scat, The opening of the secondary
throttle plates is slowed to o rate gov-
erned by the amount of vacuum
passing through a blzed in the ball
seil.

Az the secondary throttle plates

FIG. 11 =Floot Shaft Retainer
Removal

begin to open, fuel Nows from the
secondary fuel bowl through the sec-
ondury muin jels into the bottom of
the main well and up the main well
tube past air bleed holes. Air is intro-
duced through an air hleed ar the rop
of the tube. When the sccondary
throule plates are moved slighly
past the secondury transfer holes,
each hole begins discharging fuel as
il is exposed o manifold vacuum. As
secondary  venturl wvacwwm 5 In-
creased, the fuel is discharged into
the sacondary hooster ventur, Fuel
{rom the tennsfer holes tupers off and
the holes aet as additional air bleeds.

When decelerating, vacuum in the
primury venturi decresses, and the
secondury  throttle plates begin 10
close, The ball check In the dia-
phragm housing passage will unseal
when the throttle is closed quickly,
allowing the low pressure on the vac-
uum side of the dinphragm to rapidly
retirn o atmospheric pressure, As
the vacuum ueting on the ciaphragm
i lessened, the lond vn the dinphrugm
spring will stort closing the second-
ary plates,

CARBURETOR REMOVAL

1. Remove the air cleaner. Re-
move the throttle rod from the throt-
tle lever, Disconnect the dlstribotor
vacuum ling, the fuel inlet line, and
the choke heat wibe at the carburetor,

2. Remove the carburetor retain-
ing nuts and lockwashers, then re-
move the carburetor, Remove the
spacer and two gaskets from the
manifold.

3. Install bolts, abour 2% inches
long of the correet diameter, through
the carburelor retsining stud holes
with o nut above and below the flange
{or install carburetor legs) to facili-
lale working on Lthe carburelor sml
prevent damage to the throttle plates.

CARBURETOR INSTALLATION

1. Be sure all the old gasker mate-
rial s removed from the manifold
heat nser Nange. Place the spacer be-
tween two new zaskels and posilion
them on the manifold. Position the
carbureior on the manifold, and
secure i with the lockwashers and
nuis. Tighten the nuis aliernately o
specifications,

2. Connect the thronle rod, the
choke heat wbe, and the disiributor
vacuum line. Refer o “Curburetor
In-Chassiz Adjusiments” in Part 3-1
and adjust the engine idle spesd, the
idle fuel mixmre, and the anfi-stall
dashpot, Install the air cleaner,

CARBURETOR DISASSEMBLY

Usg a separate contsiner for the
component parls of the various as-
semblies to facilitale cleanmy, nspec-
tion, apd wssembly

For a complete carburetor over-
haul, follow all the steps. To partially
ovierhaul the carburetor or (o install
a new pasket kit, follow only the ap-
plicable steps,

AIR HORN

1. Remove the air cleaner anchor
serew and lockwasher,

2. Remove the choke plate rod
hairpin refainer and disconnect the
choke plate rod from the choke hous-
ing lever,

3, Remove the sir horn relaining
sorews and lockwashers, Remowve the
air horn by tilting it slightly as it is
lifted off the main body to remove
the choke plate operating rod from

IDEMTIFICATION MARKS

B1247-A

FIG. 12—Throtile Plate Removal
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FIG. 13—Ford 4-Barrel Carburetor Assembly
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CHOKE GPERATING ROD

FIG. 14—Air Hom Assembly

B124%-A

the choke housing lever, Remove the
zir horn gaskel

4. Bemove the choke rod seal re-
tainer from the zair horn and slide
the felt seal and two washers off the
rod.

5, If it is necessary o remove the
choke plate, remove the secondary
throttle control vacunm mbe by pry-
ing il oul with needle nose pliers. Dis-
card the tube after removal. Remove
the choke plate screws, then remove
the choke plate by sliding it out of
the shaft from the bottom of the
air hom. Remove the choke plae
rod, then shide the choke shaft from
the air horn.

MAIN BODY

1. Remove the fucl flter.

2. Using & hook, disconnect the
floar shaft retainer from each float
{Fig. 11). Remove the foal and shaft,
and the fue] inler needle and clip
from each fual bowl,

3, Using a jet wrench, remove the
fuel inler needle seat and floar shaft
retainer from each fuel bowl Using
2 jet wrench, remove the primary
stage and secondary stage main jels.

4. Remove the primsry stage
booster venmri assembly and gasket.
Invert the main body and let the ac-
celerating pump discharge weight and
bail fall into the hand_

5. Remove rthe secondury stapge
booster venturl assembly and gasket.

6. Bemove the accelerating pump
operating rod. Remove Lhe sccelerat-
ing pump cover, diaphragm assembly,
and spring. Remove the inlet ball
check retainer screw and gaskel, In-
vert the main body and let the aec-
celerating pump inlet ball check fall
into the hand,

T. Remove the secondary dia-

phragm operating rod. Remove the
dizaphragm cover, return spring. and
diaphragm_ The secondary ball check
5 nod removable

8. Invert the main body and re-
mave the power valve cover and gas-
ket Using a box wrench, remove the
power valve and gasket. Kemove the
idle fuel adjusting needles and springs.

9. Remove the choke shield, Re-
move the fast idle cam pick-up rod
retainer and disconmect the rod at
the fast idle cam. Remove the ther-
mostatic spring housing clamp, and
gasker,

10. Remove the choke housing
and gaskel.

11. Remove the choke housing
lever retaining nut, spacer, and lever.
Loosen the serew on the bellcrank
clamp amd shde the bellcrank off the
choke housing shafi.

12. Remove the retainer from the
choke housing shaft and slide the
shaft assembly cut of the choke hous-
ing. Remove the spacer, lever, and
lorston spring from the shaft,

13, Remove the fasi idle cam re-
tziner and slide the cam off the boss
on the main body,

14. Remove the nut and washer
securing the fast idle adjosting lever
assembly to the primary throttle shaft
and remove the lever assembily.

15. Remove the distributor vac-
wum line filing, the snti-stali dashpot
if 50 equipped, and the hot engine idle
adjusting screw and spring.

16, If it is pocessary to remove
the throttle plates, lightly scribe the

ACCELERATOR
OVER-TRAVEL SPRING

FIG. 15—Accelerator Over-Travel
Spring and Lever Installation

SECOMDARY THROTILE LEVER
(FOUR EAREEL CARBURETOW]

FIG. 16—Fast Idle Cam and Lever
Installafion

B12151-A

primary and secondary throttie plates
along the throttle shafts and merk
eath plate and 1ts comesponding bore
with a nomber or letter for proper
instaflation (Fig. 12).

17. Slide the primary and second-
ary lhrottle shafts our of the main
body.

18. Remove accelerating pump
over-travel lever relammer and shide
the spring and lever off the primary
throttlz shaft.

CLEANING AND INSPECTION

Carburetor cleaning and inspection
are covered in Section 3 of this part.

CARBURETOR ASSEMBLY

Muke sure all holes in the new
gaskets have been properly punched
and thal no forcign material has ad-
hered to the paskeis. Make sure the
accclerating pump diaphragm and
sccondary operating diaphragm are
nol tom or cut. The carburetor as-
sembly is shown in Fig. 13.

AIR HORN

Refer 1o Fig. 14 for the correct
focation of the parts.

1. If the choke plate was removed,
posilion the choke plate shaft in the
air horn. Slide the choke plate rod
through the opening in the air horn
assembly and connect it 1o the choke
shaft lever.

2. Slide the choke Pl:nh: in the shafit
through the bottom of the air horn.
Close the choke plate and position
it in the shaft, then install the screws.
Tighten and siaske the screws. Posi-
lign the rod secal between the two
brass washers and slide them on the
choke plate rod. Secure them in place
with the seal retainer,

3. Starm a new secondary throtle
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FIG. 17—choke Housing Torsion Spring Installation

control vacuum tube intothe air horo
sa [hat the pick-up end of the tube
is perpendicular {or as near as possi-
ble) to the mounting surface of the
air ‘horn. Drive the tube into the air
harn by grasping il lightly below the
shoulder with: pliers and striking the
pliers with 3 hammer. Dirive the tube
in antil it stops-agaiost its shoulder.
Do ot crush or hend the fube,

MAIN. BODY

1. If the throttle plates were re-
moved, place the accelerator over-
travel spring, with the shoricst tang
end first, over the boss on the over-
travel lever. Place the short tang of
the spring under the lug on the lever,
Slide the over-travel lever and spring
assembly on. the throtile shaft. Hook
the longest tang of the spring over
the closed throttle lug of the throttle
lever (Fig, 153). Install the over-lravel
lever retainer. Slide the primary
throttle shaft assembly into the main
body,

2, Referring 1o the lines scribed on
the throtile plates, install the primary
throttle plates in their proper location
with the screws snug, but not tigh.
Invert the main body and haold it up
to the light. Little or no light should
show between the throttle plates and
the throltle bores. Tap the plates
lightly with a screwdriver handle Lo
seal them. Tigheen and stuke the
SCIEWS,

3} Slide the secondary shaft into
the main hody. Referring 1o the lines
scribed on' the secondary tuottle
plates, install the thiortle plates in
their proper location. Follow the

procedure instep 2 for the primary
throttle plates. Adjast the secondary
thrattle plates (fefer to “Carburetor
Bench Adjustments'),

4. Install the hot engine idle spring
and screw,

5. Install the anti-stall dashpot if
so.equipped.

6. Install the distrimitor vacuum
passaps ﬁftir_'lg. Place the fast idle
lever assembly on the primary throt-
tle shaft and install the refaining
washer amd nut {Fig. 16). Slide the
fast idle cam on the hoss on the main
body ‘and install the retainer (Fig
16).

7. Paosition the torsion spring on
the thermostatic spring with the long
tang against the lug on the lever (Fig.
L7-A).

B, Slide the lever snd spring as-
sembly .on the choke housing shaft
with the short {ang of the spring rest-
ing: on the lug on the shaft and the
hig positioned m-the slot in the ther-
mostatic spring lever (Fig, 17-B).
Place the spacer onthe choke housing
shafr. Slide the assembly into the
choke housing (Fig, 17-C). Install the
retaining. elip dn- the groove on the
choke plate shaft,

9. Puosition -the bellerank on the
choke houvsing shaft and temporarily
tighten the screw (Fig. 18).

10. Place the choke housing lever
and spacer- on the -choke housing
shaft und install the retaining nut.

11. Place the gaskel on the yacs
uun pick-up port of the choke hous-

SPACER CHOKE

GASKET
E1289-A

FIG. 18—choke Housing Bellcrank
and Lever Installation

FAST IDLE CAM
PICK-UR LEVER

ing and install the choke housing on
the main body, Insert the fasridle cam
pick-up. lever into the [ast idle ¢am
as Lhe choke housing is positioned
into place. Install the pick-up lever
retainer;

12, Position the thermostatic spring
housing gaskel and housing on the
choke housing,: Be sure that the thers
mastatic spring epgages the tang on
the lever in the choke housing, Align
the index marck on the spring housing
with the middle index mark on the
chake housing. Install the elamp-and
TetAining serews.

13. Drop the accelerating pump
inlet Ball check in the inlet pussape
of the aceelerating pump chamber
anel install the washer and retaining
screw, Install the diaphragm return
spring on the boss in the ¢hamber.
Insert the diaphragm assembly in the
covar and place the cover and dia-
phragm’ assembly in position on the
main body, Tnstall the cover scigws
finger tight, then push Lhe acceleral-
ing pump plunger the full distance of
its travel and righten the cover screws,
Install the acceleruting pump operal-
ing rod Crefer to “Carburetor In-
Chassis Adjustments™ in Part 3-1).

i4. Invert the main body. Using
a socket wrench, install the powsr
valve and pasket. Install the. cover
and gasket. Install the idle adjusting
needles and springs. Tuen the needles
in gently with the fingera until they
just touch the seat, then bagk them
off 1-1%2 wrns for-a preliminary idle
adjustment,
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15. Instsll the sccondary operat-
ing dizphragm on the secondary op-
erating lever. Install the diaphragm
return spring on the cover. Install the
cover with the screws finger might
With the diaphragm in the extended
position, tiphten the cover screws.
Inztali the secondary diaphregm op-
crating rod.

16. Using & jet wrench, install the
primary main jets. Be sore the comect
jets are installed. Position the foat
shaft retainer in the groove on the
foel inler needie sezt. Shdz the Boat
shait m the foal lever. Install the clip
in the groove on the fusl inler needle
and hook the assembly on the flpat
tab. The feel inlet needie and seat are
matched assemblies. Be sure the cor-
rect needle and seat are assembled to-
pether. Install the floar assembly in
the fuel bowl so thar the fuel infer
needle enters the needic seat, and the
float shaft rests in jts geides. Using a
hook, position the shafi refainer in
the grooves on the shaft Refer to
“Carboretor Bench  Adjustments,”
and check the fpat seming,

17. Repeat step 16 on the second-
ary stage fuel bowl.

18. Drop the accelerating pomp
discharge ball into its passage in the
primary side of the main body. Sear
the ball with a2 brass drift and 2 Hetn
hammer. Make sure the ball is frea:
Drop the accelerating pump dis-
charge weight on top of the ball
Position the pnmary booster venturn
assembly and gackes in the main body.
Instzll the retzining screw, The pri-
mary booster venturi retsining screw
is hollow.

19, Position the secondary boost-
er venturi assembly and gasket in the

FASSAGE

e
SECOMDARY VACUUM PASSAGE B1254-A

FI6. 19—Main Body Gasket
Installation

mazin body and mm=tzll the gasket and
retzining screw.

20. Position the air horn gasket
on the main body (Fig. 19). Position
the zir horn on the main body so that
the choke plate rod engages the
choke bousing lever. Install the air
hora retzining screws. Using needle
nose phers, insisll the choke plas
rod to choke hopsing lever retzining
pin. Instzall the zir cleaner anchor
SCrEw,

CARBURETOR BENCH
ADJUSTMENTS

After the carboretor haz besn
overhauled, the following adjust-
ments are wsually made on the
bench. However, the adjostments
czn be made with the carburetor in-
stalled on the enzgine,

FLOAT ADJUSTMEMNT

1. Remove the air hom.

2. Place the Boat gauge in the cor-
ner of the enlarged end section of the
fuel bowl (Fiz 20). The gauge should
touch the floar near the end, but not
on the end radivs. Depress the foat
tzb 1o =ear the foel inlet needle. The
height of both the primary and sec-
ondary floats should be the specified
distance from the gasket surface on
the main body with the gasket re-
moved. Reafer 1o Parm 3-3 for the
specified distance. The foat should
just tonch the low poing on the gapze
and should not touch the high pomi.
If necessary, bend the tsb on the floar

FOAT SHOUD

arm to bring the floar sering within
limits. This should provide the proper
fuel level

FAST IDLE CAM AND
BELLCRAME LEVER

1. Open the throfrie piates ap-
proximateiy ' full open

2. Hold the choke plate in the
closed position by tuming the choke
hoosing shaft to the left (counter-
clockwnsa}.

3. Measure the clearance berween
the cast stop on the back of the
choke housing and the edge of the
fast idle cam. The clcarance should
be 0,030 inch.

4. To =zdjust the clearance, loosen
the bellerznk lever screw and turm
the bellcrank lever as reguired to
obtain the comrect clearance. After
the correc: adjostment is obtzined,
tighten the bellcrank lever screw.

SECOMDARY THROTTLE PLATE
ADJUSTMENT

1. Hold the secondary throule
plates closed.

2, Turn the secondary throtile
shaft lever adjusting screw oum (Fig.
21) until the secondary throttle plates
stick in the throttle bores and there is
L{S-inch clearance between the
screw and the sscondary throtile
Iever.

3. Tum the screw in one full tum.

ADJISTMERT SCREW

A

e 2
e
SECONDARY THROTILE LEVER

B1257-A

FIG. 21 —Secondary Throttie Plate
Adjustment
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El CARTER 4-BARREL CARBURETOR

The Carter 4-barrel carburetor
(Figs, 22, 23, and 24) has (w0 muin
assemblics. They are the alr horn and
the main body,

The air horn assembly, which
serves as the main body cover, con-
tains the choke plate, the [uel inlet,
the float assemblivs, the aceelerating
pump assembly, and the Vacumeters.

The main body contiins the pri-
mary and secondary throitle plutes,
the secondary auxiliary throtfle
plates, the booster venturis, the anti-

LEVER

FIG. 22 —carter 4-Barrel Carburetor

FUEL INLET SYSTEM

There are [wo scparate fuel inlet
systems. Each sysiem supplies fuel to
a low speed syslem, and a primary
and secondary high speed system.

CHOKE VACLAUM FASSAGE
AMD RESTRE_THOM

FLATES

COUMNTERSHAFT DASHPOT
OUTER

CHORE HOT
AR PASIAGE

PLATES B1260-A

FIG. 24 —Carter 4-Barrel Carburetor

stall dushpot plunger nssembly, the
fuel bowls, balunce passage, and the
fuel passapes. The autemutic choke
housing is mounted on the main body,

OPERATION

The carburetor has a low speed
fidle fuel system), an aoccelerating
pump system, 4 primary high speed
system (primary fuel system), und u
secondary high speed system (second-
ary main fuel system), In addition,

CHOKE PLATE
OUTER i&L.IETEHHAH LINE IMMER COLUMNTERSHAFT
g L

BI238-A

IDLE. ADIUSTING =5
FAST IDLE ADJUSTING SCREW

an automatic choke system provides
the correct mixture necessary for
quick cold gngine sturting and warm-
up. Yacuum operated metering rods
(Vooumeters) in the main metering
jets control the amount of fuel admit-
ted to the noezle. An internal anti-
stall dashpot prevents sialling on quick
decelerntion and slows the closing of
the throtile plates, A fuel inlet system
provides the various fuel metering
;yatumh with a constant supply of
uel.

FUEL IMLET

FAST IDLE Cam
BI2159-A

FIG. 23 —Carter 4-Barrel Carburetor

Each systemn (Fig. 25) has a fuel
bowl, an inlet nesdle and scat assem-
bly, and a fuel baffle plate, The (ucl
enters through the fuel inlet fitting.
A drilled passage through the air

horn assembly connects both fuel
bowls,

The amount of fuel entering either
fuel bowl is regulated by the distance
the fuel inlet needle is lowered off

B1261-A

FIG. 25—Fuel Inlet System
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its sear and by fuel pump pressuce.
Movement of the fuel inlet needle in
relagion to its seat is controfled by
the float and lever assembly which
rises and falls with the fuel level,
When the fuel in the fuel bowl
reaches a preset level, the foal
riises Lhe fuel inlet needle to a posi-
tion where it restricts the flow of fuel,
admitting only cnough fucl {o replace
that being wsed.

The fuel inlet needle seats:are in-
stalled at an-angle to provide positive
seating of the necdles (Fig. 26).

A combination inlernal and exter-
nal venting system wents the fuel
bowls internally inte the air cleaner
and externally to the outside of the
carburctor. An ioternal vent is lo-
cated ‘at the outside cdge of each
WVacumeter {ower. An external vent
is drilled inlo each internal vent pas-
sage jusl below theair éleaner mount-
ing Hange,

A balance passage in the main
body connects the fuel bowls. This
passage balances the fuel Jevel be-
tween the two fuel bowls.

AUTOMATIC CHOKE SYETEM

A choke  countershaff over the
secondary barrels connects the choke
linkage to the choke plate.

When the engine is cold, tension of
the thermostatic spring halds the
choke plate closed (Fig, 27). When
the engine is started, air velocity
against the offset choke plate causes
it to- open siightly againse the thermo-
stulie spring lension, Intake manifold
vacuum applied to the choke piston
also tends to pull the choke plate
open:. The choke plate assumis 4 post-
tinn where tension of the thermostatic

W ARR THERMOSTATIC
AlR SPRIML

FLIEL

IHLET
MEEDLE
e GEAT

( FLUEL
IMLET
HEEDLE

BAFFLE
FLOAT  B1262-A

HG 25 F|ﬂl:l.f Assembly

spring is balanced by the pull of vac-
uum on the piston and torce of air
velocity on the offset choke plate,

When the engine starts, slots lo-
cated in the side of the choke piston
cylinder allow intake manifold vac-
uum to draw air from the heat cham-
her in the exhaust mapifold, The
warmed: air then enters the rherma-
static spring housing and heats the
spring causing it to lose its tension.
The thermostatic spring loses its ten-
sion aradually uneil the choke plate
reaches full- open hositian,

If ithe engine is secelerated during
the warm-up period, the correspond-
ing <rop in manifold vacuom allows
the: thermostatic spring W modnen-
tarily, partially close the choke plate,
providing a richer mixtare.

A baille plate; located in the choke
honsing, passes the air either directly
ar indirectly unto the thermpstatic
spring. At low temperature when the
choké plate is-closed, the air is passed
by a longer allermate route which
slows up the rate of leMperature rse.
YWhen the spring allows the choke
plale: to be [ully opencd, the baille
plate. rotates and the heated air iz
passed. directly onto. the spring. The

CHORE WaAClUUm

PICK:LIP o

MAIN METERING | METERIMG
F

thermastatic spring thus remains
fully open until the eaging 15 stopped
and allowed 1o cool.

The heated air from the choke
plate housing is exhausted through 2
passage in the hase of the carhuretor
flange into the left.primary barrel and
across the edpe of each primary
throttle plate, This eliminates ice for-
mation at the edges of the primary
throttle. plates.

During the warm-up period, it is
neciessary. Lo provide & fast idle speed
o prevent engine stalling, This is ac-
complished by a fast idle cam con-
necied 10 the choke countershaft, The
Last idle adjusiing sérew on Lhe
throttle lever contucts the fust idle
cam and prevents the throtle plates
from returning tooa normal warm
engine idle position while the auto-
matic choke is in operation,.

Il during the starting period the
engine becomes {looded, the choke
plale may be opened manually (o
cledn put cxcessive fuel in the intike
manifold, This iz accomplished by
fully depressing the accclerdtor pedal
and enpaeing the starter. The unload-
er projection oo the throttle lever
conlaels the unloader lug on the fast
idle cam dnd in turn partially opens
the choke plate:

LOW SPEED (IDLE FUEL} SYSTEM

Atidle and part throttls operation,
the primary throttle plates are almost
closed. This produces strong: mani-
fold vacuum below the throttle plates
which creates o great enourh differ-
ence in pressure berween the fuoel
bowls and the idle discharge ports to
operate: the low speed or idle fuel
system (Fig, 28). The low speed sys-

BY-PASS
AlR BLEED

ECONOMIZER AlR
PASSAGE EI.EEEI

4m FUEL

UPRER ms-:H,(nc:,'E

PRIMARY SECOMOARY { FUEL-AIR B b WELL
"PLATES il 0 AR LOWER DISCHARGE PORT o : i
<;: G daale BLARES B1263-4 IDLE MIXTURE: ADJUSTING . MEEDLE B1264-

FIG. 27 —Choke System FIG. 28—Low Speed Idle System
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[FLFEL ELET
CHECK VALYVE

FIG. 29—A:ce!ernjmg Fump System

1em is jocated m the proimary barmels.

Fuz| under air clezper pressore is
forced from the fuel bowl thronsh
the main jet o the bottom of the
main well. From here it flows throush
a shom dizgonal passape to the low
spead jei which meters the fuel for
uile and par throole operation. The
fuel Aows op the low speed jet where
it is mixed with metered air from the
by-pass air bleed. The by-pass air
bleed acts =5 =an ant-siphoning device
durng off-idle operation and when
the cogine is stopped.

From the low speed jet, the air and
fuel Bow through an economiver pas-
tage (resmiction) where it 1= mixed
and partially mpnrm After leaving
the mstnction, air is bled into the
mixiire from sn sdditional air bleed.
The mixture then fows down 2 verti-
cal passage o the idle passage in the
mzin bedy to the upper and lower
discharge ports. The upper discharge
iz a verncal slor-fype port which is
locaied so thar the upper portion is
ahove the thromle plate at idle. The
tirotile plages are milled =1 the loca-
don of the upper discharse ports so
that & small portion of the port is ex-
posed t0 manifold vacoum at curb
idle. At curb idle, the npper portion
-of the port acts as an additional air
bleed. The lower discharse port is
exposed 1o manifold vacunm ar ell
lmes.

As the throttle is opened, a larger
portion of the upper discharge port
is exposed 1o manifold vacuum and

SPREG
B1265-A

FIG. 3“—?@&!&

a correspondingly larger quanoiy of
fael is dischoarged inro the 2ir stream.
Further opening of the thromle plate
resulis in & dectesse in manifold
vacuum and a decrease in the amount
of idie fuel discharged As the idle
Tozl tapers off, the high speed civenit
begins discharging fuel

A thermostatically controlled hot
idle compensstor is located in the
webh between the secondary booster
venturis, Ar carburctor zir high inler
emperamires, the hot idle compen-
zator will open and allow air to by-
pass the throttle plates and be ex-
havsted divectly into the intake
manifold. This improves idle sability
and minimizes the effect of foe] va-
pors due o high under hood 1em-
peranires,

ACCELFRATING PUMP SYSTEM

The =accelerating pump system
(Fig 29), located in the primary side,
provides a measured amount of feel
necessary for smooth gngine opera-
rion on scceleration at low speeds.

When the thromie is closed, the
pump plinger moves upward in its
cylinder and fuel is drawn into the
pump cylinder through the iniake
check valve. The discharge check
valve is seared a1 this time to prevent
zir from being drawn into the cylin-
der. When the throsle is opeped, the
pump plunger moves downward fore-
ing fuel our through the discharge
passage The fuel is forced through =
dizgonal passage to the discharge
needle. The force of the fuel nnssats

the needle and the foel is free to flow
through a resrriction into the dis-
charge norzles. When the plunger
moves downward, the infake check
valve is closed preventing fuel from
being forced back into the bowl
Ar high speed, sccelersting pump
discharge is nol necessary for smooth
acceleration. When the throttle plates
are opensd & predetermined amonnt,
the accelerating plunger botroms in
the cvlinder climinsting discharge
During high speed operation, 2
vacuum eXists st the discharge noz-
zles, To prevent fuel from being
drawn through the sysiem, the dis-
charge nozzies are vented by 2 cavity
berween the pump restrictions and
discharge nozzles. This allows air in-
stead of fuel 10 be drewn throngh the
discharge nozzles.
HIGH SPEED SYSTEM
Primary Side. The position of the
melenng rod (Vacumeter) in the
main metering jet (Fig. 30) controls
the amount of fuel admitted o the
nozzles. The position of the metering
rod s controlled by manifold varp-
um applied 10 the Vacumeter piston.
During part throftle operation,
manifold vacuum pulls the piston and
Tod assembly down, holding the large
diameter of the metering rod in the
main metering jet. This is true at ali
times that the vacuum under the pis-
ton is strong coough to overcome the
tension of the WVacumeter pision
spring. Fuel is then metered aroonnd
the metering rod in the jel.
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FIG. 31 —primary High Speed System

Under any operating condition,
where rhe tension of the spring over-
comes the poll of vacuem under the
piston, the metering rod will move
up so thst its smaller diameter or
power sI2p 15 1o the jet. This allows
more el 1o fow through the jet.

As enyine speed Incresses, the air
passing through the booster ventori
creates a vacuum. The smount of
vacuum is determined by the &ir fow
through the ventur, which in turn is
regulated by the speed of the engine.
The difference 1o pressure betwesn
the venturi and fucl bowl canses fuel
to fow throuzh the pomary high
speed cireuir (Fiz. 310

Al a predetermined venmui vacp-
um, fuel fows from the foe]l bowl,
through the primary hish spesd jet
into the boitom of the main well
The fuel moves up the main well (nhe
past zir bleed holes. Filtered air from
the high speed air blesd enters the
foel fiow in the main well mbe
through holes in the side of the mbe.

The fite]l and air mixture contipnes
op the main well tube and is dis-
charged im0 the booster ventun
where it is vaporized and mixed with
the air flowing through the cerbu-
retor, The hizh speed zir blesd zlso
acts as an anti-percolating vent when
a hot epgine i3 stopped or st idling
speed. This will help vent fuel vapors
in the main well before the pressure
is snfficient to push foel out of the
nozzles and into the intske manifold,

The throtle plates control the
amount of fuel-air mixture zdmirted
to the intake manifold, regulating the
speed and power of the engine.

EECOHDARY
UL BOWL

= FUEL
<= FURL-2AIR

BE1267-2 (o AR

ALIARY
THROTTLE FLATES

SECONDARY
THECTTLE PLATES. =T

BIZ2&E-A

FIG. 32—Secondary High Speed System

An zir bleed is also located under
the strut of each primary hooster ven-
turi assembly. The 2ir bleed connacts
to the main discharge nozzle passage
and smooths our the flow of fuel. The
air bleed into the passage is propor-
tonal to the vacuum ar the nozzle.

Secondary Side. To provids suffi-
cient fuel-air mixture to operate the
enging st maximum power, the mix-
ture supplied by the primary stage of
the carburetor is supplemented by &n
addittional guantity of fuel-zir mix-
ture from the secondary high-speed
system (Fig. 32},

The secondary throttle plates are
mechanically conpected to the pri-
mary throtte shaft. Secondary auxil-
iary throfile plates are located above
the secondary throatle plates just be-
low the secondary booster venmris. &
counterweight is located on each end
of the suxilizry throttle plate shaft.
The zuxiliary throttlz plates start to
open When the air pressure on top of
the plates 35 great encugh 1o over
come the cffect of the counterweights,

When the pnmery throftle plates
are 3z full throttle and the choke
plate is open, the secondary throttle
plates start (o open. The secondary
side of the carburctor docs not start
to discharge fuel woll the suxiliary
throttle plates start o open. The
amount of opening achieved by the
off-set auxiliary throttle plates i= con-
trolied by the air velocity through the
secondary barrels.

The secondary throtie plates lock-
out lever is located on the right side
of the carburetor. The lever prevents
the sacondary thromle plaies from

opening until the choke plate is open.
This improves cold engine driveaway
at wide open throgtle,

Two ransition holes are loczled in
each secondary booster venlur just
zhave the auxiliary throttle plates
As the auxiliary throttle plates begin
10 open and are moved shehtly be-
vond each transition hole, fuel
drawn from the traosition hole by
veninr vacuum. The fuel fows from
the foel bowl through the secondary
high-speed jet into the tramsition fuel
tube. The fue] flows up the tube
where air 15 introduced through the
transition discharge air bleed. The
fuel and air are them discharged
through the trapsitzon holes.

As the auxiliary plates arc opened
still ferther, fuel is discharged
through the main secondary dis-
charge nozzles. The fuel flows up the
secondary main well tube, Air is in-
trodoced from the secondary high
speed air bleed through holes in the
side of the tube. The fuel and air are
discharged into the main secondary
discharge nozzles. The high speed air
bleed also acts as zn anti-percolator
vent when a hot engine is stopped or
at idling speed. This will help vent
fuel vapor pressure in the high speed
well bafore it is sufficiant to push fuel
out of the nozzles.

Fuel flow from the trensition holes
tapers off as the fuel 15 discharged
through the second=ry nozzles.

When the primary thromle plates
begin to close on deceleration, the
secondary plates close mechanically.
The asuxiliary secondary throttle
plaies are closed by counterweights.
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ANTI-STALL DASHPOT

Ta slow the closing of the throttle
plates to idle position, an internal
anti-stall dashpot s incorporated
(Fiz. 35) in the carboretor.

When the throttle is opened, the
anti-stall dashpot plunger spring
pushes the plonger upward. The in-
take ball check valve opens, allowing
fuel shove the plunger to fill the cvl-
inder below the plunwer. When the
throule is closed, the plunger is
pushed downward. The mtake ball
check valve is closed and fue] below
thz plenger s forced through a small
reslniclion, delaving the closing of the
throttle plates.

CARBURETOR REMOVAL

1. Remove the zir clezner aszem-
blv.

2, Remove the throttle rod from
the thrattle lever.

3. Disconneet the distributor vac-
tom hnoe, foel line, and the choke
heat tube at the carburetor.

4, Remove the carburetor retain-
ing nus and lockwashers, then re-
move the carburclor, spacer, and two
saskels

5. To facilitzte working on the
carburetor and (o prevent damage to
the thromle plates, install bolis 234
inches long of the correct diameter
through the carburctor retaining stud
holes with a nut above and below the
flanee or install carhuretor legs.

CAREBURETOR INSTALLATION

1. Be sure all the old gasket mate-
rial is removed from the manifold
beat riser flange. Place the spacer be-
tween two new gaskels and position
them on the manifold. Position the
carburetor on the manifold, and se-
cure it with tha lockwashers and nuis.
Tighten the nuis alternately to speci-
fications.

2. Connect the throtle rod, the
choke heat mbe, and the distributor
vacuum line. Refer 1o “Carburelor
In-Chassis Adjustments” in Part 3-1
and adjust the engine idle speed, the
idle fuel mizture, and the anti-stall
dashpot, Install the air cleaner.

CARBURETOR DISASSEMELY

Use a separate container for the
component paris of the various gs-
semblies to facilitate cleaning, inspee-
tion, and assembly,

AIR HORMN

1. Remove the air cleaner anchor
ECFEW,
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FIG. 33 —Anti-Stall Dashpot

2. From the choke side of the cur-
buretor, remove the antu-stall dash-
pot arm, anti-stall deshpot operuting
lever, and the choke countershall
lever,

3. From the fuel inlel side, dis-
connect the fost idle connector rod at
the inside choke countershaft lever,
and disconnect the accelerating pump
operaling rod at the accelerating
pump arm,

4. Remove the len retaining
screws, then remove the air horn
from the main body.

HE
|- L

SCRIBER

SCRIBE LINES
IDENTIFCATION: MARKS BY1270-A

FIG. 34 —Throttle Plate Removal

5. Remove the acceleraling pump
plunger, the Vacumeter assemblies,
the floats, the fuel infet needle and
seal assemblies and gaskets, then re-
move the air horn gasket, The needles
and seats are matched ossemblies. If
they are to be used again, be sure the
correct needle Is kept with its seat,

6. Remove the fuel inlet fitting
and gasket,

7. Bemove the choke plate con-
nector 1ink, then slide the choke plate
countershaft out of the air horn ns-
sembly,

8. Remove the stake marks [rom
the choke plate screws, then remove
the screws and the choke plate. Slide
the choke shaft out of the air horn

assembly,

MAIN BOODY

1. Remove the scceleruting pump
spring, and the anti-stall dashpot pis-
ton and spring.

2. Remove the primary booster
venturi assemhblies and gaskels, and
remove the accelerating pump dis-
charge nozzle assembly, gasket, and
discharge needls,

3. Remove the hot idle compensa-
tor and the secondary booster ven-
turis.

4. Liflt the sccondary auxiliary
throttle plates out of the main body.

5. Remove the primary and sec-
ondary main jets.

6. Remove the accelérating pump
inlet check valve from the left fuel
howl.

7. Remove the fuel bowl baflles.

8. Remove the idle mixmre ad-
justing needles and springs.

9. Remove the thermostatic spring
housing gasket and bhaffle plate from
the choke housing.

10. Remove the choke housing
{from the main body,

11. Remove the choke connector
rod from the choke housing shafi,
then remove the shaft, and piston and
lever assembly,

12. Remove the throttle connect-
ing rod.

13. Remove the primary throttle
shult arm reliining screw, spacer,
outer arm, inner arm, and spring,

14. Remove the secondary throttle
operating lever screw and spacer.

15, Kemove the secondary throl-
tle operating lever and spring.

16. Remove the hot engine idle
adjusting serew and spring.

17. Remove the fast idle cam and
connector rod, und the secondary
throttle plate Jock-our lever.

i8. Remove the seeelerating pump
operating rod and the fast idle udjust-
i serew.

19, 1f it is necessary to remove the
throttle plates, lightly scribe the pri-
mary and secondary throttle plates
along the throtile shaft and mark the
plates and their corresponding bore
with a number or letter for proper
installation (Fig. 34). File the stake
marks from the retaining screws, then
remove the screws and remove the
throttle plates, Do not scratch the
edge of the plates or walls of the bar-
rels, Remove the throttle shafts.
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CHORE FLATE Lk

CHOXE PLATE

BIZ271-A

FI6. 35—Carter 4-Borrel Corburetor Assembly
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CORMECTOR CHOKE PLATE

CHOKE

SHAFT COUNTERSHAFT

COUNTERSHAFT
IMSIDE LEVER

COUMTERSHAFT N n
LEVER

INMER COURITERSHAFT LEVER E1372-A

FIG. 36—Choke Plate and Shaft
Installation

CARBURETOR CLEAMING
AND INSPECTION

Carburetor cleaning and inspec-
tion are covered in Section 3 of this
part,

CAREBURETOR ASSEMELY

Muake sure all holes in the new
gaskers have been properly punched
and that no foreign material has ad-
hered to the gaskets. Refer 1o Fig.
35 for the correet locution of parts.

The carburctor parts bave a “C"
eoclosed 1oy eirele stamped on them.
When the parts are installed, this
identification mark always [dces to
the wp or w the outside of Lthe car-
buretor depending upon where the
part s installed,

AR HORN ASSEMBLY

1. Slide the choke plate shaft into
the air horn. Position the choke plate
on the shaft with the identification
“C faciog up. Install and stake the
retaining screws,

2. Shide the countershaft inside
lever on the shaft so that the identifi-
cation "C" is to the outside,

3. Slide the countershafl in the air
horn from the fuel indet side.

4. Connect the choke plate con-
nector link o the choke plate and to
the countershafl centeér lever, then
mnstall the Iever on the countershaft
(Fig. 36).

FIG. 37—Fuel inlet Needle, Seats,
ond Float Installed

5. Install the fuel inlet gasket and
filting.

6. Place a new air horn gasket on
the air horn, then install the fuel inlet
needle seats, paskets, and needles
{Fig, 37), Install the fuel inlet needles
in their matched seats. 1Yo nat install
the left needle in the right seat or
vice yersa, Inlet necdles and geats are
matched assemblies,

7. Install the floats on the same
side of the carburetor from shich
they were removed (Fig. 371 then
réfer to “"Curburctor Bench Adjust-
ments” and adjust the float slignment,
Aovat setting, and Aoat drop.

MAIN BODY

1. If the throttle plates have been
removed, slide the primary and sec-
ondary throttle shafts in the maiin
body. Referring to the line seribed on
the thretle plates. install the plates
in their proper location with the
serews soug, but not tight. Hold the
throttle plates tightly closed, and tap
both plates with & serewdriver hundle,
When the plates are correctly seated,
ligl:_tt::n the attaching screws, then
stike them,

2, Instell the [ast idle adjusting
screw and lhe hot engine idle adjust-
ing screw and spring.

d. Install the secondary throttle
plate lock-out lever on the boss on the
mzin body with the identification “*C"
to the outside and the slot in the lever
engaging the tang on the secondary
throttle shaft lever.

4. Install the fast idle cam with
the steps toward the fast idle screw
and the identification “C" to the out-
side.

5. Position the secondary throttle
return spring on the shaft with the
straight tang end against the carbu-
retor and underneath the stop (Fig.
15

6. Position the secondary throttle

INMER OVYER-RIDE
SFRING

'

OVER-RIDE SPRIMG

il“”

SECOMDARY

(e et THROTTLE OPERATING

SECOMDARY THROTTLE LEVER
RETLIRMN SPRING B1274-A

FIG. 33—5e:undur',r Throttle
Return Spring Installed

—

operaling lever on the shaft with the
curyed shoe portion up and the identi-
fication “C" to the outside. Wind the
secondary  throttle return  spring
clockwise and cutch the bent tang
cod over the lug of the secondary
throttle operating lever (Fig, 3H),

7. Install the secondary throttle
lever spacer and screw.

8. Puosition the secondary over-ride
spring in the primary throttle shaft
inner arm 4od slide the assembly on
the primary throttle shaft as shown
in Fig: 39-A.

9, Invert the carburetor and posi-
tien the throttle shaft dog lever on the
primary throttle shalt und hook the
inside tang of the spring in the groove
on Lhe lever urm (Fig. 39-B). Hook
the primary throttle shaft outer arm
vn the outside tang of the spring and
position the arm on the primary throt-
tle shaft as shown in Fig. 39-C,

10. Position the spacer on the pri-
mary throttle shaft with the identifi-
cation “C" to the outside, Install the
Tetaining screw.

11. Position the secondary throt-
tle connector rod in the secondary
operating lever and the primary throt-
tle shaft inner arm with the retaining

INMER OVER-RIDE INMER
SPRIMG

CUTER ARM

“C'" BY27S-A

FIG. 39—Secondary Over-Ride Spring Installed
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_ PISTOM © SPRING  B1253-A
FIG. 40—Vacumeter Installation

grooves to the outside. Install the re-
tainers.

12, Position the choke piston and
lever assembly in the choke housing,
Slide the choke lever and shaft into
the choke housing and position the
piston lever on the shaft, Install the
retaining screw.

13. Install the curved end of the
choke connector rod in the choke
housing lever with the upset end away
from the choke housing.

14, Install a new pgasket in the re-
cess in the choke housing vacuum
passage, Position the choke housing
on the main body and install the at-
taching screws. The thermostatic
spring housing and related parts are
instatled after the choke countershaft
linkage is adjusted.

15, Install the low speed and high
speed jets, and the accelerating pump
inlet valve.

16. Install the fuel bowl| haffle
plates with the identification “C" 10
the front of the carburctor and the
cut-out: portion facing up.

17. Paosition the primary booster
venturi gaskets in the main body.
The primary gaskets are interchange-
able from side to side. Position the
booster venturis in the main body
with the high speed air bleed tube to
the inside. A cut-out notch on each
primary hooster venturi mates with
a step in the main body. The primary
booster venturi assemblies are not in-
terchangeable from side to side. In-
stall the refaining screws,

18, Position the secondary auxil-
iary throtile shaft with the identifica-
tion "C" on the plates to the inside of
the carburetor and facing up,

19, Position the secondary booster
venturi gaskets in the main body, The
secondary gaskets are interchange-
able from side to side, Place the
secondary  booster venturis© in the
main body. A cut-out notch on each
secondary booster venturi mates with
a step in the main hody. The second-
ary haoster venturi assemblies are not

interchangeable from side to side.
Install the retaining screws.

2}, Position the hot idle compen-
sator gasket in place between the
secondary booster venturis, Tnstall the
hot idle compensator,

21. Drop the accelerating pump
discharge needle into ils passage,
then install the pasket and pump dis-
churee nozzle assembly,

22, Place the accelerating pump
spring  in  the accelerating pump
chumber {on left side of carburetor).
The accelerating pump spring is
shorter  than the anli-stall dashpot
spring. A new accelerating pump
spring can he identified hy s red
color. Place the accelerating pump
plunger over the spring,

23. Place the anti-stall dashpol
spring in the dashpot chamber (on
right side of carhuretor). Place the
dashpot plunger on the spring,

DASHROT OUTER "
FIG. 41 —Dashpot Arms
Installation

24. Install the idle adjusting nee-
diez and springs. Turn each needle in
gently with the fingers until it touches
the seat; then back it out 143-214
[Irns.

25. Carefully position the air horn
on the main body. Be sure the anti-
stull dashpot plunger stem and the
aceelerating pump stemt and the pri-
mary booster venturi air bleed tubes
enter their respective holes in the air
horn. Be sure that the upper bafie
plates are on the Acat side of the low-
er baffie plates when the-air horn is
positioned on the main body.

26, Instali the relaining serews und
lockwashers. Install the two longest
screws af the center retaining scecew
hole locations. Tighten the scrows
evenly, working from the center to
the oulside,

27. Place thé springs in the Vacu-
meter pistons, then place the pistons
angd metering rods in their chambers
(Fig. 40). Install the Vacumeter cov-

ers. Do not force the metering rods
into position,

28. Place one leg of the dashpot
outer arm in between the two legs of
the dashpot inner arm and slide them
inte posilion on the -air horn (Fig.
41}, The identification “'C" on both
parts should be to the outside -and
the inner dashpol arm lever com-
tacting the dushpot plunger: Install
the retainer.

2%, Install the dashpot connecior
rod on the dashpot ouler lever and
the primary throttle shaft outer Tever.
The long angular portion of the rod
is ta the top and the ends of the rod
face the carburetor. Install the re-
tainers.

30. Conneel the c¢hoke conneclor
rogd (o the countershaft lever, Slide
the countershalt lever on the counter-
shafl with the “C" identiflcation Fae-
ing out., Working on the other end of
the counlershafl lever, be sure the
lang on the countershaft outer lever
i5 over the tang on the countershaft
inner lever (Fig. 42), Tighten the
counlershall lever snug, bul not tight.

31. Insrall the fast idle cam eon-
nector rod in the:fast idle cam and
the countershaft inner lever. Install
the retainer at the countershatt inner
lever end of the rod,

32, Position the accelerating pump
wrm on the boss on the air horn
and install the retaining screw.

33, Insert the retaider end of the
accelerating pump ¢onnector link in
the accelersfing pump arm and the
other end of the link in the aecelerat-
ing pump plunger. Install lhe relainer.

34. Install the accelerating pump
operating rod in the throttle lever and
install the retainer, Using the copper
speed clip, install the other end of the
rod in the top hole of the accelerating
pump arm,

IMMER LEVER

QUTER LEYER

: : e R1277.4
FIG. 42 —countershaft Lever
Installation
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FLOAT MUET 8E
PARALLEL TC EDGE
OF AIR HORM

1

TO ADJUST, BEMD
FLOAT LEVER

B1278-A
FIG. 43 —Float Alignment

CARBURETOR BENCH
ADJUSTMENTS

FLOATY

There are three adjustments that
should be made on each foat and
lever assembly.

Float Alignment

1. Sight down the side of each foat
shell to determine if the side of the
float is parallel to the outer edge of
the air horn casting (Fig. 43).

2. To adjust flcat alignment, bend
the floar lever by applving pressure
to the end of the float shell with the
fingers while sopporting the float
lever with the thumb. Apply only
enongh pressure to bend the Hoat
lever.

3. After aligming the float, remove
as much clearance as possible be-
tween the arms of the foat lever and
the Iugs on the air horn by bending
the fost lever. The amms of the foat
lever should be as parllel to the in-
ner surfzces of the lugs on the air
horn as possible.

Float Setting

1. With (ke air hom inverted, the
air hom gasket in place, and the fuel
infet oeedle seated, check the clear-
ance between the end of cach float
and the zir horn gasket (Fig 44).
The clearance should be s inch.

T ADMIST, BEMD FLOAT AEM 'WITH
. Tool—TIOS-22

Tt

Tool—T10%.28

2, Bend the [odt arm (up Lo in-
crease the clesrdnee or down (o
decrease the elearance) by applying
up or down pressure to the end of the
flout shell with the fingers. Apply only
enough pressure to bemd the Hoat
Armm.

Float Drop

1. With the air horp held in an up-
right position, measure the distance
between the top of each float and the
air horn gasket ut the center of each
flout {(Fig. 45). The distance should be
s inch.

2. Bend the stop tab on the float
bracket, as necessary, to wdjust the
drop.

ACCELERATING PUMP

1. Back out the hot engine idle ad-
justing screw until the throttle plates
seat in the carburetor, Be sure the
choke s wide open so that the [ast
idle cam does not hold the throttle
plates open.

19 ADJUST,

MEASURE THIS
BEMD STOP.-TAB E EE:

DISTAMCE

M y1260-4
FIG. 45—Float Drop

2. With the pump link in the cen-
ter hele (medivm stroke) of the pump
arm, measure the distance from the
top of the air horn o the top of the
plunger shaft (Fig. 46), The distance
should be *hy inch.

3. To adjust, bend the accelerating

ROD N MEASUNE THIS DiSTANCE

A5 NECESSARY

FIG. %—mm Pump
Adjustment

COUNTERSHAFT LEVER Carter Teal-T109.215

il

Sereviimer CHOKE LEVER STOF B1203-A
FIG. 47 —Choke ond Countershaft
Linkoge Adjustment

pump operating rod at the lower
angle A5 necessary,

CHOKE AND COUNTIRSHAFT LINKAGE

1. Loosen the countershaft lever
clamp screw,

2. Hold the choke plate tightly
closed,

3. Place a 0.086-inch gauge be-
tween the choke lever and stop in the
choke housing (Fig. 47). With the
gauge in place, take the slack our of
the linkage by pressing the counter-
shaft Tever toward the closed choke
position, Hold in place and tighten
the elamp scréw,

4, Place the baftle plate in position
in the choke housing with the revoly-
ing portion of the plate to the outside
(identitied by the *C" on the face).
The slotted portion of the inner plate
and the round hole in the outer plate
fit over the choke laver,

5. Lay the gasket in place on the
choke housing.

6, Place the thermostatic spring
housing on the choke housing. Be
sure the thermostatic spring is en-
gaged between the tangs on the choke
lever.

7. Align the index murk on the
thermostatic spring housing with the
middle index mark on the choke
housing. Instull the retainers and

SCrews,

B1283-A

FIG. 48—Fast Idle Cam Adjustment
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TS ADIUST, BEMD | Carter Tooal—
UMLOADER: LIF WITH T109.234
Tool-T10S-274 or Ve lnch Drifl

e

L B1284-A

FIG. 49—unloader Adjusiment

e

AUTOMATIC CHOKE ADJUSTMENT

Befer to step 7 in the preceding
adjustment.

FAET IDLE CAM

1. Hold the choke plate tightly
closed by pressing on the countershaft
lever- at the center (Fig, 48),

2. 'With the lug on the outer coun-
tershait lever contacting the inner
countershaft lever, align the fast idle
cam index mark with the fast idle
adjusting screw by bending the fast
idle ¢am connector rod.

UNLOADER

1. With the throttle wide open,
there should he a clearance of b
inch between the upper edge of the
chuke plate and the wall of the air
horn (Fig, 49).

2. To adjust, bend the unloader
arm on the throttle laver,

ANTI-STALL DASHROT

1. With the primary throtile plates
closed 1o the normel position, there
should be-a Wy-Hs-inch clearance be-
tween the dashpot plunger operating
lever and the top surface of the air
horn. To adjust, bend the dashpot
lever in the arcd between the lever
arm base and the dashpot plunger
{Fig. 30,

AR HORN

FIG. 50 —Anti-Stall Doshpot Adjustment

TR
PLATES BEGIMMIMG

_". O OFEN

oy TN
BEMD HERE T ADJUST—USE
Tael-TT09-215  B128&-A

FIG. 51 ~Secondary Throttle Plate
Adjustment

2. With the primary throttle plates
wide open, there should be a clear-
ance of %-Tia-inch between the Jash-
pot plunger operating [ever and the
top surface of the air horn, To adjust,
bend the stop tang on the opposite
side of the lever arm (Fig. 300,
SECONDARY THROTTLE LEVER

1. Block the choke plate open.

2. Opcn the primary throttle plates
uibil there is ™4 inch between the
lower edge of the throttle plate and
the throtile base {side opposite the
idle port). Al this poini, the second-
ary throttle plate should just start to
open. To adjust, bend the throttle
operating rod at the existing bend
(Fig. 51)

3. When both the primary and sec-
ondary throttle plates are completely
closed, there should be (LOT0-0L030-
inch clearance between the positive
closing shoes on the primary and sec-
ondary throttle levers. To adjust,
bend the shoe on the secondary
throtle lever (Fig, 527,

FAST IDLE ADJUSTMENT

With the choke plate tightly
closed and the fast idle adjusting
o AT CLOEED THROTTLE,

THIS DEMEHSION
SHOULE: BE We—34 iNCH

AT WIDE-QPEM THROTTLE,
THIS BIAEMZICN

SHOULD BE ¥h— M INCH.
m ) ] ."..-. - B,

E1223-A

FEIMARY CLOSING : SHOE

b /

Tagl=T109:2%

TO ADMSToD §
BOND SECOMDARY
CLOSING - SHOE

FIG. 52—Primary and Secondary
Closing Shoe Clearance

serew resting on the fast idle cam at
the index mark, turn the fast idle
adjusting serew until there is a ¢lear-
ance of (h040-inch heétween the pri-
mary throttle plate and the throttle
bore at the side-opposile the 1dle port
{Fig, 33).

SECONDARY THROTTLE LOCKOUT
ADJUSTMENT

1. Open the throttle plates slight-
ly, then manually open and close
the chake plate, As the fast idle cam
moves the lackout plate, the tatig on
the secondary throille lever should
freely engage in the notch:

2. To adjust the secondary throt-
e Iever, bend the tang as reguired,

3, Hedd the lockour plate to the
left and tight against the stop on
the main body casting (secondary
throttle plates partially open). The
clenrance between lhe tung on the
secondary throttle lever and the
tamp on the logkoutl plate should be
0.015-0.040 inch.

4. To adjust the elearance, bend
the arm at the slot on the lockout
plate as reguired, FAST IDLE

Carlar Tool—T108-193 | ADJUSTING SCREW

{2 E P

s iy
FIG. 53 —Fust Idle Banch
Adjustment
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H CARBURETOR CLEANING AND INSPECTION

The cleaning and inspection of
only those parts not included in the
carburetor overhaul repair kit are
covered here. All gaskets and parts
included in the repair kit should be
installed when the carburetor is as-
sembled and the old gaskets and
parts should be discarded.

Wash all the carburetor parts (ex-
cept the anti-stall dashpot—Ford, the
accelerating pump plunger—Carter,
and the anti-stall dashpot plunger—
Carter) in clean commercial carbure-
tor cleaning solvent. If a commercial
solvent is not available, lacquer thin-
ner or denatured alcohol may be used.
Rinse the parts in kerosene to remove
all traces of the cleaning solvent, then
dry them with compressed air, Wipe
all parts that can not be immersed in
solvent with a clean, soft, dry cloth.

Force compressed air through all
the carburetor passages. Do not use
a wire brush to clean any parts or a
drill or wire to clean out any open-
ings or passages in the carburetor. A

drill or wire may enlarge the hole or
passage changing the calibration of
the carburetor.

Check the choke shaft for wear
and excessive looseness or binding in
the atr horn. Inspect the choke plate
for nicked edges and the choke plate
valve for ease of operation.

If the throttle shafts are excessively
loose or bind in the main body, or if
the plates are burred preventing prop-
er closure, repiace the main body.

Check the floats for leaks by hold-
ing them under water that has been
heated to just below the boiling point.
Bubbles will appear if there is a leak.
If a float leaks, replace it. Replace
the float if the arm needle contact
surface is grooved. If the floats are
serviceable, polish the needle contact
surface of the arm. Replace the float
shafts if they are worn.

Replace all screws and nuts that
have stripped threads,

Replace all distorted or broken
springs.

Inspect the idle tubes in each noz-
zle bar assembly. If they are plugged,
bent, or broken, replace the booster
venturi and nozzle bar assembly.’

On the Ford carburetor, examine
the power valve pasket mating sur-
face, and replace the main body if
this surface is damaged so that the
valve gasket will not seal properly.
This would cause fuel to leak past the
power valve.

On the Ford carburetor, inspect
the rubber boot of the anti-stall dash-
pot for proper installation in the
groove of the stem bushing, Check
the stem movement for smooth op-
eration. Do not lubricate the stem.
Replace the assembly if it is defec-
tive,

Inspect all gasket surfaces. Repair
or replace anv parts that have dam-
aged gasket surfaces. Replace the
thermostatic spring housing if it is
cracked, if the gasket surface is
chipped, or if the thermostatic spring
is broken.
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n 352 ENGINE COMBINATION VACUUM BOOSTER AND FUEL PUMP

The fuel pump is mounted on the
lefr side of the cylinder [ront cover
and it is actuated by the camshalt
eccentric.

The combination vacuum. booster
and fuel pumnp is shown disassembled
in Fig, 1,

TESTS

Tests are covered in Section 1 of
this part,

REMOVAL

1, Disconnect the fuel lines at the
pump.

2. Disconnect the vacuum lines at
the vacuum booster,

3. Bemove ‘the pump Ttetaining
strews, then remove the pump and
gasket,

INSTALLATION

1. Apply sealer to hoth sides of a
new gasket.

2. Position the gasket on the
pump flange, and hold the pump
in posifion against the mounting pad,
Muke sure the rocker arm is riding
on the camshaft eccentric,

3. Press the pump tight against the
pad, install the tetaining bolts, and
alternately tighten them to 23-28
foot-pounds torque. Connect the vac-
uum lines and the fuel lines.

DISASSEMBLY

1. Bemove the sediment bowl, fil-
ter screen, and gasket,

2, Scribe 2 line to ideniify the
pulsator chamber position. Remove
the pulsator chamber retaining screw
with ‘a ¢lutch-type screwdriver; then
remeve the pulsator chamber and
pulsator,

3. Scribe & line on the fuel pump
cover and body so that its original
position can be retained upon assem-
bly.

4, Hold the fuel pump cover
against the pump body and remove
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FIG. 1—352 Engine Combination
Vacuum Booster and Fuel Pump

GASKETS

the cover retaining screws. Remove
the cover.

5. Hold the vacuum booster cover
against the pump body, and remove
the retalning screws, then remove the
cOver,

Tonl—TS4L-2350:4 Datail 3
Soft Jows o

FIE 2—Hn:kar Arm Pin Removal
ar Installation

4. Remove the spring and spring
seat.

7. Femove the upset on the end
of the rocker arm pin. Eemove the
retaining washer, then drive the pin
out (Fig. 2) and work the fue] pump
aond booster links out of the dia-
phragm stems.

8. Remove the vacuum booster
diaphragm.

9. Remove the fuel pump .dia-
phragm, spring scat, and spring,

10. Remove: the rocker arm and
link a=szembly.

11. Remove the staking marks
around the valves, and flip the valves
out with a- screwdriver. Note the
position of the inlet and outlet valves
g0 that the new valves can be installed
In the same manner,

12, Remove the vacuum booster
valve located in the pump body near
the mounting pad.

13, Serapeaway the staking murks
and remove the other valve:

14, Scrape away the staking marks,
and remove the valves in the cover
Note the position of these valves so
that the new valves can be [nstalled
in the same manner,

185. Scrape away the staking marks,
and remove the diaphragm rod oil
seals and retainers.
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FIB. 3—Diophrogm Rod 0il Seal
and Retainer Insiallation

CLEANING AMD INSPECTION

Clean the bowl, filter screen, pump
body, snd the covers iIn solvent.
Blow ow zall cover passages. Inspect
the body, bowl, and covers for cracks
or damapge and replsce them if neces-
sary. Inspect the staked areas around
the valve z2nd seal counterbores for
high spors which may cause distortion
of the new parts upon insmilation, Re-
move zli high spots. Inspect the
mounting flange for distordon. Re-
place the pump body or lap the dis-
toried fange if necessary,

ASSEMEBLY

Install 511 the parts inchnded in the
overhau] kit

1. Install the diaphragm rod oil
seals and sezl retainers {Fig. 3), then
sizke the seal retainers in place.

2. Press the booster pump valves
and gaskers in the pump body and
vacuum pump cover (Fig. 4), then
stake the valves in place.

3. Instz]l the gaskets and foel
valves in the fuel pump cover, using

the tool shown in Fig. 3, then stake
them in place.

4. Place the fucl pump hink {short
link}, with the hook up, inside the
retrn spring retainer spacer. Place
this assembly inside the vacoum
pump link (long link). Place a1l these
parts inside the rocker zrm, and in-
siall the bushing. The cam contaci
surface of the rocker arm faces up.

5. Imstall a2 thin washer, then a
thick washer on e2ch end of the bush-
ing.

6. Place the rocker arm retum
spring over the boss in the pump body.
Plare the rocker arm znd link assem-
bly in the pump body and hold them
in place (Fig. 2).

7. Insiall the rocker 2rm pin. Place
the retzining wzsher on the end of
the pin, then peen the pin.

8. Lubricate the fuel pump dia-
phragm rod with greasc,

9. Asscmble the spring sear (cup
side toward the spring) and spring on
the fuel pump disphragm rod. Insert
the rod through the fuel pump oil

Tood—T545L-9350-A
Dedod 2

Bl1181-A

FIG. 4—mm Pump Valve and
Gasket Installation

Tool—T56-9150-A Detod 14

. B1231-A

FIB. 5—Fuel Pump Diophragm
Installation

z2al, and hook the rod slot over the
shory link (Fig. 5).

16. Lubricate the booster dis-
phragm rod with gressc. Insert the
booster rod through the
oil seal, and hook the =lot in the rod
in the long link.

11. Install the spring seat with the
cup side loward the disphragm.
cover. Hold the cover tight against
tbe diaphragm znd pump body, and
instzll the cover relfining SCrews.
Mzke sure the dizphragm exiends
cvenly around the edge of the cover.
Tighten the scrows evenly.

13, Plzce the fuel pump cover on
the diaphragm, alizning the scribed
line on the cover with the line on the
pump body. Be sure the disphragm
exiends evenly all around the edgs
of the cover. Compress the spring
with the rocker arm, and install the
cover retzining screws. Tightea the
screws evenly, then relezse the rocker
2.

14. Install the pulsstor diaphragm
and the pulsator chamber. Be sure the
scribe matks on the pulsator chamber
and fuel pump cover are aligned.

15, Install the filter screen, bowl
pasker, and sediment bowl Rotate
the bowl against the gasket before
tightening the bail nut to make sore
the bowl sears evenly against the
gasket.

E] 430 ENGINE FUEL PUMP

The fuel pump (Fig. 6) is mount-
ed on the top portion of the cylinder
front cover and is actuated bv the
foel pump eccentric thru a push rod.

TESTS

Refer 1o Section 1 of this part for
the tesr procedures.

REMOVAL

1. Disconnect the fue] pump inlet
line from the fuel pomp,

2. Disconnect the cerburetor fuoel
inlet line from the fuel filier.

3. Loosen, but do nol remove, the
WO Cap screws sccuring the pump
assembly to the front cover.

4, Using an anxiliary starter cable,
“crank” the engine until the fuel pump
eccentric, on the cemshzfr iz in &
position which spplies the least ten-
sion on the fuel pump rocker zrm.

5. Remove the [wo cap screws and
remove the pump assembly.

6. Remove the foel pomp posh
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FIG. 6—-a30 Engine Fuel Pump

rod access plug, if removal of the
push rod is necessary.

7. Remove the fuel pump push
tod.

INSTALLATION

L. Install the fuel pump push rod
if it was removed and install the push

o, st

B1233-A

FIG. 7—Rocker Arm Pin Seal Plug
Removal

Sl
Serewdriver

rod ‘access plug on the engine front
cover. Be certain fhat the rod js In-
stalled with the bronze tip down.

2. Using a new gasket, install the
pump assembly. Tighten the cap
screws to specifications.

3. Connect the fuel lines.

4. Start ‘the engine. Check for
leaks and proper operation of the
fuel pump assembly.

DISASSEMBLY

1. Remove the filter assembly.

2, Secribe marks on the fuel pump -

body, valve housing, and valve hous-
ing cover so that these parts can be
assembled in their original position.

3. Remove the valve housing as-
sembly, Separate the valve housing
from the cover and note the position
of the pulsator diaphragm so that it
ma¥ be assembled in its proper posi-
tion, Do not remove the foel volves
frem the walve bousing, The valve
heusing is replaced as an assembly.

4. Remave the rocker arm return
spring,

5. Remove the rocker arm pincseal
plug as shown in Fig, 7.

6. Press the fuel pump diaphragm
into the fusl pump body to release
the tension on the rocker arm .and
allow the rocker arm pin to fall out,
If the pin does not come out freely,
use needie nose pliers (Fig, %)

7. Press the diaphragm into the
fuel pump body and pull the rocker
arm out to uphook the rod from the
rocker arm link (Fig. 9).

8. Remove the fuel pump dia-
phragm assembly, Do not disassem-
ble as the diaphragm and spring are
serviced as am assembly,

CLEANING AMND INSPECTION

Clean the fusl pump body, valve
housing, and cover in solvent. Blow

ROCKER

i "' B1334-A

FIG. 8—Rocker Arm Pin Removal
or:Installation

FIG. 9—Fuel Pump Diophragm
Removal or Installation

out all body, housing, and cover pas-
sages, Tnspect the pump body, valie
housing, and cover for cracks or
damage and replace them il neces-
sary. If the fuel valves are not sery-
iceable and replacement is necessary,
replace the valve housing and valves
as an:-assembly. Inspect the mounting
flange for distortion. Remove the
pump body or lap the distorted
flange. if necessary,

ASSEMBLY

1. Position the fucl pump din-
phragm assembly into the pump body,
Then apply pressure on ‘the dia-
phragm spring s0 that the rocker arm
can be hooked on the rad as shown
in Fig, 9,

2. Align the rocker arm pin holes
by applying slight pressure on the
diaphragm spring, then install the
rocker arm pin (Fig, 8).

3, Install & new rocker arm pin
seal plug,

4, Position the rocker arm return

FULSATOR

F
DLAPHEA N LEL IMLET

CHAMBER

VALYE
HOUSING

E1345-/

FIG. 10—Pulsator Diophragm
Installation
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spring on the boss in the pump body.
Compress the sprng 2nd slip it over
the tang in the rocker arm,

5. Place a new pulsator diaphragm
on the valve housing in the posi-
tion previonsly noted on diszssembly
{opening i the diaphragm over the
fuel inlet chamber == shown in Fig.
10). Position the cover on the valve

housing, ahgning the scribed boes on
the cover with the linc on the valve
housmg Be sure the pulsator diz-
phrasm exiends evenly around the
edge of the cover. Inseal] and tighten
10 specificetions the two retaining
screws and lockwashers inside the
valve housing.

6. Align the scribe line on the valve

housimg znd the line on the fusl
pump body. Hold the valve housing
assembly dght apainst the fuel pump
body and instzll the six screws and
lockwashers: Be sure the foel pump
diaphragm extends evenly around the
cdge of the valve housing before
lightening the retaining screws o
specificaitons.

7. Install the filter assembly.

FUEL TANK AND LINES

FIG. 11—Fuel System Installation

The fuel system instsllafion is
shown in Fig 11.

FUEL TANK REPLACEMENT

1. Remove the foel tank filler cap
and the filler pipe grommet. Bemove
the drain plup 2nd drein all the fus]
from the tznk. Disconnect the fusl
line at the tank.

2. Posifion a jack under the 1ank,
then remove the rwo mus rel=ining

the fapk support straps to the body
floor pan at the resr of the tank, and
remove the oraps. Lower the rank
slighrly and disconnect the foel gauge
sznding unit wire. Remove the fuel
tank, then remove the fuel gange
sending unit from the tank

3. Install the fuel tank drain plug
and the fnel gavnee sending unit with
a new gasket in the pew tank. Install
the tank insulstors.

4. Usc a jack to position the tank,

BI235-A

then connect the fuel panee sending
unit wire, Hook the support straps 1o
the retainers in the fioor pan af the
front of the ank. Position the straps
over the studs, then mstall the nuts
retaining the straps to the body floor
pen at the rear of the tank. Remove
the jack.

5. Coonect the foel fine, then in-
stall the filler pipe grommet. Fill the
mnk, install the filler cap, and check
all connections for leaks
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FUEL LINE REPLACEMENT

The fuel line that runs from the
fuel pump flexible hose to the tank
is not serviced as an assembly. It
must be made up from the %e-inch
(0.D.) line serviced in 25-foot rolls.

1. Drain the fuel from the tank.
Disconnect the fuel line at the tank
and at the fuel pump flexible hose.

Remove the line from the holding
clips along the underbody.

2, Cut the new line to approxi-
mately the same fength as the original,
allowing exira length for flaring the
ends of the line. Square the ends of
the line with a file. Ream the inside
edges of the line with the reamer
blade on the tube cutter. Be sure
that the metal chips are removed
from the inside of the tube,

3. Position the wire wrap on the
new line. Place a new fitting on the
line for the tank connection and
flare both ends. Bend the line to con-
form with the contour of the original
line,

Position the line in the underbody
clips. Connect the line to the tank and
the fuel pump flexible hose. Fill the
tank and check the line and connec-
tions for leaks.
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CARBURETOR (Continved)

FUEL PUMP
FUEL PUMP STATIC PRESSURE (PSI AT 300 ENGINE RPM)
32 ENgINe. ..t e 4.0-6,0
430 ENgINe. ... oovi i 4.5-6.5

MINIMUM FUEL PUMP YOLUME (FLOW AT 500 ENGINE RPM)
352 and 430 Engines............. 1 pint in 20 seconds

MINIMUM INTAKE VACUUM (INCHES OF MERCURY @ 300
ENGINE RPM)

352 and 430 Engines. .. ... ... ... . i i, 6.0

MINIMUM BOOSTER PUMP VACUUM (INCHES OF MERCURY)

352 Engine (@ SQ01pm).. oo 10,0
430 Engine (@ 2000 rpm)...oovviv v i nnn. . 23225

ECCENTRIC TOTAL LIFT

352 Engine. . ... e 0.690-0.710 inch
430 Engine....... ..o 0.234-0.260 inch
CARBURETOR

DRY FLOAT SETTING (FOR INITIAL SETTING
ONLY)

PRIMARY AND SECONDARY
0.435-0.465 inch from top surface of main body to
top of free end of float with float in uppermost
position,

FUEL LEVEL SETTING
PRIMARY AND SECONDARY...0.880-0.940 inch
below top machined surface of main body.

VENTURI SIZE

PRIMARY .. ... ... ... i, 114 inches

SECONDARY ... it 1346 inches
CHOKE THERMOSTATIC SPRING

HOUSING INITIAL SETTING......... 3 digits lean

ANTI-STALL DASHPOT
CLEARANCE (COAE-9510-K ONLY)}0.060-0.090inch

INITIAL IDLE MIXTURE
ADJUSTMENT. . .........c.covvut. 1-114 turns open

FAST IDLE ADJUSTMENT (COLD}............ 1800
RPM with Fast Idle Screw on the Starting Step of the
Cam (Hot Engine)

FORD FOUR-BARREL CARBURETOR

Thunderbird 352 Special V-8 carburetor Nos. COAE-
9510-J and -K only. The number is stamped on the left
side of the primary fuel bowl. Carburetor is to be used
with distributor No. COAF-12127-B.

MAIN METERING JET IDENTIFICATION NOQ.
PRIMARY

0-5000 feet............ COAE-9510-J........... 54

Koo, 53
5000-10,000 feet........ COAE-9510-J........... 52

S 51
10,000-15,000 feet, ... . . COAE-9510-J........... 50

Koo 49

SECONDARY
O-5000 feet. .. ..o i i e 63
5000-10,000 feet. . .ooiin i i e 61
10,000-15000 feet........ociin i 59
POWER VALVE IDENTIFICATION NO,

0-5000feet. . ..., None
S000-10,000 feet. ..ot No. 65
10,000-15000 feet. . ... ...... ... ... ..... No. 55

CARTER FOUR-BARREL CARBURETOR

Thunderbird 430 Engine carburetor No, COLE-9510-A
onty. The number is stamped on the front of the air cleaner
flange. Carburetor is to be used with distributor No.
B9MF-12127-B.

MAIN METERING JET AND METERING ROD
IDENTIFICATION NO,

PRIMARY
0-5000 fE8t. .o e 166
5000-10,000 feet. ... ...ovuvereeenennnan. 166
10,000-15,000 fe€t. . . ..ooovrvereennnnnn., 166
SECONDARY
0-5,000 fECt . ..\ 00t 158
5,000-10,000 feet, ... ....oeee i, 158
10,000-15,000 fe€t. . o oevveerveenrrenennn., 158
METERING ROD
0-5000 f8€t. . oo 16-99
5,000-10,000 feet. . ..., 16-99

DRY FLOAT SETTING
0.172-0.203 inch between end of float and surface of
gasket. Air horn inverted.
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CARBURETOR (Continued)

CARBURETOR (Continued)

VENTURI SIZE
Primary.....ovvivivn i i 1346 inches
Secondary......o.iaei i 1%4¢ inches

CHOKE THERMOSTATIC SPRING
HOUSING INITIAL SETTING.......... At index

ANTI-STALL DASHPOT
CLEARANCE........... 34-7¢ inch between dashpot
operating lever and air horn
with throttie wide open.
146-¥52 throttle closed.
INITIAL IDLE MIXTURE
ADJUSTMENT..........114-2% turns open

FAST IDLE
ADJUSTMENT —

BENCH............... 0.030inch clearance between
primary throttle plate and
bore (opposite idle port),
with fast idle screw opposite
index mark on cam.

VEHICLE............. 600-650 RPM in drive with

fast idle screw on the first
step of cam.

FUEL TANK CAPACITY

352 and 430 Engines. ... .................20 gallons
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COOLING SYSTEM

The cooling system consists of the
radiator and radiator cap, water

pump, thermostat,
and the fan drive belt.

Section Page

1 Trouble Diagnosis ....... 4-2
2 General Maintenance .... 4-3
3 Radiator, Hoses, and
Thermostats . ........... 4-3
4 Fanand Belts .......... 4-5

fan assembly,

Bl TROUBLE DIAGNOSIS

Engine overheating and slow en-
gine warm-up are the two engine
troubles most commeonly attributed
to the cooling system.

Loss of coolant and the accumu-
lation of rust and scale in the system
are the main causes of overheating.
Coolant loss can be caused by ex-
ternal leakage at the radiator, radiator
supply tank, water pump, hose con-
pections, heater, and core plugs.

Coolant loss can be caused also by

TROUBLE DIAGNOSIS

internal leakage due to a defective
cylinder head gasket, improper tight-
ening of the cylinder head bolts, or
warped cylinder head or cylinder
block gasket surface. Internal leakage
can be detected by operating the en-
gine at fast idle and looking for the
formation of bubbles in the radiator,
Qil in the radiator may indicate leak-
age in the engine block or a leak in
the oil cooler for automatic transmis-

stons. Also, water formation on the

oil level dipstick could be an indica-
tion of internal leakage.

Rust and scale that form in the
engine water passages are carried
into the small radiator passages by
the circulation of the coolant. This
clogs the radiator passages and
causes overheating. If the coolant has
a rusty or muddy appearance, rust is
present,

A defective thermostat valve that
remains open will cause slow engine
warm-up.

ENGINE OVERHEATS

Insufficient coolant.
Loss of coolant.

Belt tension incorrect.
Radiator fins obstructed.

by rust or scale,

Thermostat defective.
Cooling system passages blocked

Water pump inoperative,

ENGINE FAILS
TO REACH NORMAL
OPERATING TEMPERATURE

Thermostat inoperative or incor-

rect heat range.

Temperature sending unit defec-

tive (causing gauge to indicate low
engine temperature).

Temperature gauge defective (not
indicating true engine temperature).

LOSS OF COOLANT

1 eaking radiator.
Loose or damaged hose connec-

tions,

Water pump leaking,
Cylinder head gasket defective.
Improper tightening of cylinder

head bolts.

Cylinder block core plugs leaking.

Cracked cylinder head or block,
or warped cylinder head or block
gasket surface.

Radiator cap defective,
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E] GENERAL MAINTENANCE

Correct coolant level is essential
for maximuom ‘girculation and dde-
quate cooling.  In addition, for the
cooling: system to perform its funce
tion, it must receive proper care.
Thiz includes periodic flushing of
the entite system, keeping the radi-
atgr fing ¢clean, and a periodic inspec-
tion of the cooling system for leakage.

Use care when removing the radl-
ator cap (o aveid injury from escap-
ing steam or hot water,

CLEANING COOLING SYSTEM

To remove rust, sludge and other
foreign: meterial from the cooling
system, use sither FoMoCo Regular
Cooling System Clesnser or in severe
cases use Heavy Duty Cleanser.
Remaval of such material restores
cooling. efficiency and avoids over-
heating.

In severe cases where. cleaning
solvents will not properly clean the
ceoling system ‘for efficient opera-
tion, it will be necessary to. use the
pressure flushing method.

Warious: types of fushing equip-
ment are ‘available. If prossure fush-

F

DRAIM PLUG E1196-A

FIG. 1—Typical Cylinder Block
Drain Plug

ing is used, make sure the cylinder
head bolis are properly tightemed
to prevent possible water leakapge
into the cylinders.

Alwavs remove the fherntostag
prior to pressure flushing,

A pulsating or reversed direction
of flushing water flow will loosen
sediment more quickly than a steady
Aow in the normal direction of
coolant flow,

RUST INHIBITOR

Use FolMoCo Rust Inhibitor after
the cooling system has been cleaned

to- prevent additional corrosion or
rust, Bust inhibitor does not remove
rust nor dissolve rust. It is a preven-
tive only and not a cleaner,

All apti-freeze sold by reputable
manufaciurers containg anti-rust ad-
ditive.. Therefore, the addition of
rust inhibitor when anti-freeze {5 used
i5 Nk NeCessary.

DRAINING AND FILLING THE
COOLING 5YSTEM

Ta drain the: radiator, open the
drain ‘cock: located -at the left bot<
tom corner of the rédialor; Drain the
eylinder block by remoying the drain
plugs: located on hoth sides of the
block (Fig. 1)

To fill the cooling system, close
the radiator droin cock and replace
the drain plugs. Disconoect the heat-
er outlet hose: at the water pump, to
bleed or release trapped air in the
system. Fill the system until the cool-
atit begins (o How from the heater
hose, then connect the heater outlet
hose. Run the enging and add more
coolant, if necessary, to fill the radi-
ator 1o the proper level,

E RADIATOR, HOSES, AND THERMOSTATS

RADIATOR REPLACEMENT
1. Prain the cooling system.
2. On a car with Cruise-O-Matic,

disconnect the oil cooler inlel and
outlet lines atl the radiator.

3, Remove the fan hblade, and
spacer (nol used with air condition-
er), then disconnect the radiator up-
per and lower hoses at the radiator.

4. Remaoave the radiator upper and
lower support bolts, then remove the
radiatorn. . The radiator supply tank
need not he removed unless required,
If 2 pew rudiator is to be installed,
remove the drain cock from the old

radiator and install it on the new
radiator.

5. Position the radiator o the
chassis and install and tighten the
support bolts,

6. On a car with Cruise-O-Matic,
connect (he ol ¢ooler inlet and out-
let lines.

7. Connect the radiator upper and
lower  hoses. Then install he fan
blade und. spacer.

8. Close the drain eock, then fill
and bleed the cooling system. Oper-
ate the engine and cheek for coolant
leaks -and the Cruise-0-Matic oil
cooler lines for leakape. Check the
Cruize-0-Matic Huid level,

RADIATOR SUPPLY TANK
REPLACEMENT

1. Drain the cooling-system. Then
disconnect the radiator upper hose at
the radiator supply tank.

2. Remove ‘the screws retaining
the supply tank to the intake mani-
fold. then remove the supply tank
fand ignition coil and bracket on air
conditioned units).

3. Remove all the paskat material
from -the mounting surfaces of the
supply tank and the intake manifold.
Cout a new supply tank pasket with
sealer, then position the gasket on
the intake  manifold opening. The
supply tank pasket must he posi-
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tioned on the manifold before the
thermostat is installed.

4. Install the thermostat in the
manifold opening with the word
“TOP™ toward the top of the engine
and the valve end of the thermostat
facing outward. If the thermostat is
improperly positioned, it can cause
a reizrded flow of coolant.

5. Position the supply tank agains
the manifold (also install the coil and
bracket on air conditioned wunits),
then install and tighten the retaining
SCTewWs.

6. Connect the radiator hose. Fill
and bleed the cooling sysiem. Check
for leaks and proper coolant level
after the enging has reached normal
aperaling temperatire,

RADIATOR HOSES

Radiator hoses should be replaced
whenever they become cracked or
SDEEY-

1. Drain the radiator, then loosen
the clamps at each end of the hose
to be removed, Slide the hose off the
radiator connection and the radiator
supply tank: connection (upper hose)
or the water pump connection (lower

hose).

2. Position Lthe clamps on each
end of the hose. Slide the hose on the
conneelions; Lhen lghlen the clamps
firmly. Make sure the clamps are
beyond the bead on the conneetions.
Fill the radiator with coclant. Oper-
ate the engine for several minutes,
then check the hoses and connec-
tions for leaks.

THERMOSTAT—352 ENGINE

The engine is equipped with & sin-
gle spring cartridge-type thermostat,
mounted inside the thermostat hous:
ing at the radiator supply tank
mounting surface.

The standard production thermo-
stat operdling lemperatures are from
177°-1427F. for use with water or
permanent-type anfi-frecze. A ther-
mostat with operating lemperatures
of 157°-162°F. is available for use

FIB. 2—Typical Fan Belt Deflection

with non-permanent-type anti-freeze
und waler.

Do pot atlempl to repair the ther-
mostul. It should be replaced I Ul Is
nol operating properly.

To remove or install the thermo-
stat, refer 1o “Radinstor Supply Tank
Replacement.”

THERMOSTAT TESY

1. Insert o piece of (.003-inch
feeler stock Vb inch under the valve.
Suspend the thermostat, by the feeler
gtock, in a large container of water
so that it is completely submerged,
and 1 to 2 inches from the bottom.

Suspension of the thermostat in
this munner will give an accurate
indiewlion when the vilve starls o
open. The thermostut will drop off
the [eeler stock when the valve sturts
o open. I the thermostat will oot
stay on the feeler stock when It is
first inserted, diseard the thermosiat,

2. Suspend a thermometer in the
water so that the bulb iy at the same
lewel as the thermostul element, Heat
the waoter slowly, and stir it fregquently

. to normaollze the temperature, If the

valve opens at a temperature of more
than 5° below the start-to-open speci-
fication, or If the valve does not open
at 4 tempernture of more than 5°
above the start-to-open speclfication,
the thermostat should be repluced.
The butterfly wvalve should open
0.40-0.50 inch from its seat in boil-
ing water. If the valve will not open
this far, the thermostat should be
repluced.

THERMOSTATS—430 ENGINE

INTAKE MAMIFOLD THERMOSTAT

Refer to the removal, test, and
insiallation procedures for the 332
cngine.

CYLINDER BLOCK THERMOSTATS
Removal

1. Remove water pump.

2. Pry the cylinder block thermo-
stats from the cylinder block with a
secrewdriver or thin blade chisel (Fig.
a).

It is impossible to check the cylin-
der block thermostars due to the dis-
tortion that occurs upon their rTe-
moval. Do not attempt to repair
them, Install new thermostats.

Insisllation

1. Clean the cylinder block ther-
moestat bores 10 rémove rust-and for-
eign material.

2, Coat the outside flapge of the
thermostats with water resistant
sealer,

3. Install the thermostats with the
temperature reaction bulb facing the
Inside,

4, Carefully tap the thermostats
inte position, Use carc 10 prevent
damage or distortion while perform-
Ing this operation,

5, Install the water pump und the
engine and cooling system component
parts previously removed,

THERMOSTAT

= = B1198-A
FIG. 3—Cylinder Block Thermostat
Removal—430 Engine
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Il FAN AND BELTS

The fan is mounted on a hub which
is pressed on the water pump shaft.
One belt drives the water pump, fan,
and generator on a 352 engine. On a
430 engine, dual belts drive the water
pump, fan and generator.

FAN

The fan is bolted to the hub by
four cap screws and lockwashers. The
screws used to fasten the fan also
retain the water pump pulley, and
fan spacer (not used with an air con-
ditioner).

FAN REPLACEMENT

1. Loosen the generator adjusting
arm belt and the two generator
mounting bolts at the generator.
Move the generator toward the en-
gine, then remove the fan belt(s).

2. Remove the screws and lock-
washers retaining the fan, spacer, and

puiley to the hub. Remove the fan
blades, spacer, and pulley.

3. To install the fan, position the
water pump pulley, spacer, and fan
assembly, then install the lockwash-
ers and screws,

4. Position the fan belt(s) on the
pulleys, then adjust and tighten the
generator adjusting arm bolt and the
mounting bolts.

FAN BELT(S)

The fan belt(s) should be properly
adjusted at all times. A loose belt
causes improper generator, fan, and
water pump operation, A belt that is
too tight places a severe strain on the
water pump and the generator bear-
ings.

ADJUSTMENT

Loosen the generator mounting
bolts and the generator adjusting arm

bolt. Move the generator toward or
away from the engine, until the cor-
rect belt deflection under light thumb
pressure, is obtained.

The deflection (Fig. 2) should be
%% inch. After the correct deflection
is obtained, tighten the generator ad-
justing arm bolt and the mounting
bolts.

REPLACEMENT

L. Loosen the generator mounting
bolts and the generator adjusting arm
bolt. Move the generator toward the
engine. Remove the belt(s) from the
generator and crankshaft pulleys, and
lift it over the fan.

2. Place the belt(s) over the fan.
Insert the belt(s) in the water pump
pulley, crankshaft pulley, and gener-
ator pulley grooves. Adjust the ten-
sion.
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1 Removal and Disassembly, 4-6
2 Assembly and Installation . 4-7

n REMOVAL AND DISASSEMBLY

A single water pump assembly i3
used and is shown disassembled in
Fig 1. The pump i3 cquipped with a
sealed bearing integral with the water
pump shafl. The bearing requires no
Iubrication. The hole in the water
pump housing (Fig. 4] is a bleed hole
to-allow water that may leak past the
seal to be thrown out by the slinger.
Thiy s ot a lubrication hole.

REMOVAL

L. Drain the cooling system. Re-
move the gemerator adjusting arm
bolt at the generator-and loosen the
adjusting arm bole at the water pump.
Loosen the two penerator mounting
bolts at the bracket. Move the gen-
erator inward and remove the fan
bele(s).

2. Disconnect the tadiator lower
hose and Heater hose at the water
pump,

On a 332 enging, loosen the fuel
pump assembly retaining bolls and
slide the fuel pump out'on the bolts

one inch for access to the water pump
lower left retaining bolt,

—_
t::;l___‘_ - L.
Towl—7 &f5-H '

B'I 200-.&

FIE 2 —Hub Removal

3. Remove the generator bracket
retaining . bolt st the water pump.
Loosen the generator bracket retain-
ing: bolt at the cylinder block and
move the bracket away from the
witer pump.

4. Loosen and maove the water
pump by-pass. hose front clamp to
the rear. Remove the bolis retaining
the water pump to the block, and re-
move the water pump assembly and
gaskets,

5. Remove the fan, spacer, and
pulley. Remove the generator adjust-

SHAFT AND : SEAL
BEARING g
SLINGEE 0
o by 5
L4
b ,.,.mnw ACK
: |
' i IMPELLER PLATE
GASKET
GASKET
HUB FUMP BODY ‘-

FIG. 1=Typical Water Pump Assembly

Bl1199-A

ing arm retaining bolt and remove
the.arm from the pump.

Arbor — Drift
Press: Rom [SMALLER DIAMETER
THAM: SHAFT]

!

e
Tool—

4
L TE2L-4501-040
o Dalail 1&

Bl13G1-A

FIG. 3—Shaft Removal

DISASSEMBLY

1. Remove the back plate and pas-
ket from the water pump, then re-
move the hub from the impeller shaft
(Fig. 23,

2. Position the pump on-an arbor
press and press the shaft off the im-
peller and out of the housing (Fig. 3).

3. Press out the pump seal {Fig. 4).

Tool— Arbor Prass Ram

T5ZL-E500-DAD,
Detail 19

Taol—
TS7L-d61d-4

= M :nn.n

FIG. 4—seal Removal
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+
E] ASSEMBLY AND INSTALLATION

ASSEMBLY

1. Remove all gasket material
from the mounting faces of the pump
and the block.

2. Install the pew slinger on the
new beering and shaft assembly fur-
nished in the repair kit (Fig. 5). Lo-

Arbor

Press #om

Tood—
FLAWGE EMD
T521-8501-DAD
OF SUNGER Detall 18

FIG. B—Replacing Slinger

cate the slinger in the same relative
position as the slinger on the old
shaft.

3. Apply a light film of waterproof
sealer on o new seal and press the
seal into the housing (Fig. 6),

4. Coat the bearing outer diameter
lightly with grease, and press the
shaft and bearing into the pump
housing (Fig. 7).

Tool--T52L.8501-DA0, Detail 17 or 18

.

foal-T520-E501-DAD, Detall 14

FIG. 6~Seal Installation

Bl204-A

Took—

FIG. 7—shatt Installation

5. Replace the impeller if it is
worn or damaged. Coat the seul rub-
bing face of the impeller lightly with
grewse, Press the shaft into the im-
peller (Fig. 8). Press the shafi into
the impeller until the pump housing
lightly touches the face of the udapter
ring. If excessive pressure iy exerted
on the shaft ofter the renr face of
the housing contocts the adapter
ring, the pump beoriog will be dum-
aged, Impeller to pump housiog
clearance s 0.030-0.040 fnch,

6. Tighten the set screw in the
bottom of the fixture plate until the
screw touches the end of the shaft
Position the fan hub over the shaft
and press it Into place, holding the
specifled distance from the housing
mounting foce to the fronl fuce of
the hub (Fig, 93,

7. Coal 0 new back plate pasket
with sealer, then install the boack
plute and gasket,

INSTALLATION

L. Install the generator adjusting
wrm, fun, spucer, and pulley 10 the
wolel pump.

2. Remove all the gasket material
from the mounting surfuces of the
willer pump und the eylinder block,
Position new guskets, coated on both
sides with scaler, on the cylinder
block, then Install the pump.

3. Position the water pump by-
pass hosc [ront clamp. Insiall the
generator mounting bracket 1o the
pump, then lighien the penerator
mounting bracker bolt at the cylinder
block,

On 352 engine, position the fuel
pump assembly and tighten the re-
1zining bolis.

4. Connect the radiator lower hose
and heater hose,

FUMP SHAFT Arbor Press Bom

Adopler Bing—
TE71-8512-A4

B1206-A
FIG. B—Impeller lnstallation

5. Position the fan belt(s) over the
pulleys and install the generator ad-
Justing urm bolt at the generator. Ad-
just the tension and tighten the gen-
erator adjusting arm balts, and the
mounting bolis at the bracket.

Arber
Prass Ram

HUB
Tool—
TSH8P-8501-4
Fapl—
TS-G501-DAD, ;
Defail 21 8450157 ENGINE

4,404% — 44347430

= |

ADJUST SET SCREW LINDER
PLATE TO TOUCH SHAFT

FIG. 9—Hub Installation

B1207-A

6. Fill and bleed the cooling sys-
tem. Operate the engine until nor-
mal operating temperature has been
reached, then check for leaks.



SPECIFICATIONS

WATER PUMP, DRIVE BELTS, AND
THERMOSTATS

WATER PUMP DRIVE ARRANGEMENT

352 Engine—Single belt drives water pump, fan, and
generator,

430 Engine—Dual belt drives pump, fan, and generator.

WATER PUMP TO ENGINE RATIO

I =) 1% - 0.50:1
430 Engine. ...ovoiii i 0.93:1

PULLEY OR PULLEY HUB TO WATER PUMP HOUSING FACE
DIMENSION
352 Engine—8.650 inches from front face of pulley hub.

430 Engine—6,404-6.424 inches from front face of
pulley Iub.

WATER PUMP, DRIVE BELTS, AND
THERMOSTATS (Continued)

DRIVE BELT DEFLECTION

Between Generator and Water Pump Pulley
(Right Side)

352 and 430 Engines. .. .. ... .. iiii i, 15 inch
Between Water Pump and Air Conditioner Pulley
352and 430 Engines. . ... oivii it 14 inch

THERMOSTAT (352 AND 430 ENGINES)
Low Temperature

Opens °F. . it ii i 157°-162°

Fully Open.............cciiiiiiii i 182°
High Temperature

Opens °F. ... e 175°-180°

Fully Open. ...t 200°
Cylinder Block Thermostats

Opens “F. ..o i e 137°-142°

Fully Open °F. .. ... . i 162°

IMPELLER TO HOUSING CLEARANCE

352 FENgINe . oot 0.080-0.090 inch*
430 Engine. ... oiiii i 0.095-0.105 inch

COOLING SYSTEM CAPACITY

STANDARD Quarts

*To housing cover mounting surface.

352 and 430 EngiNes. . cvvvin v iniennenionsnnans 20*

*Add 1 quart extra for heater.
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A semiceptrifugal. sngle dry-
plate, cushion-disc clutch (Fig. 1) 13
wsed with the 3-speed Conventional
Dirive ransmission and the Overdrive
tramsmission.

The centrifugsl action of the as-
sembly is provided by the engine’s
rotation and the weighted fingers of
the pressure plate.

TRAMEMIEEENN
INPUT SHAFT

CLUTOH DS

FIG. 1—Typical Cluich

RELEASE BEARMNG

EELEASE BEARING HUS

= €1133-A

B} TtROUBLE SHOOTING

TROUBLE SYMPTOMS AND POSSIBLE CAUSES

CLUTCH NOISY WITH
ENGINE STOPPED

Moise that occurs when the pedal
is moved up and down with the en-
gine stopped is probsbly in the cluich
linkage or the pressure plate and
cover. if the linkage needs lubnca-
don, use engine oil—S5.AFE. 100W. If

the pressure plate lugs squeak, they
necd lubncation. Use = hithium-base
gregse between the dovimg ugs and
the edges of the pressure plate open-
ings (Fig. 2).

CLUTCH NOISY WHEN
PEDAL FREE TRAVEL IS
TAKEN OUT

With the engine running, depress
the clutch pedal until all free travel
i5 taken out. This bongs the releass
bearing In contact with the release
fingers and canses the bearing 1o spin
If noise occurs =1 this point the
clutch release bearning has probably
failed and must be replaced Heaning

failure may be cansed by improper
travel adjusiment, fivwheel housing
misalignment, or an improperly
mouniad bearing or release lever. In
cases of release hearing failures,
always find and correct the canse in
order to prevent repeat failmres,

CLUTCH NOISY WHEN

PEDAL IS THREE-QUARTERS
TO FULLY DEPRESSED

If noise occurs only when the pedal
is threeguarters 1o fully depressed
with the engine ninning, the probahle
cause is misalipnment betwesn the

engine and flywheel hounsing, friction
beraeen the pressure plate lues and
the openings in the cover, or a loose
or worn pilot bearing or bushine.

CONTINUED ON MEXT PAGE




PART 5-1-CLUTCH

TROUELE SYMPTOMS AND POSSIBLE CAUSES ([Continued)

CLUTCH DOES NOT
ENGAGE OR
BISENGAGE PROPERLY

If the eclutch slips, chatters, or
grabs, check and, if necessary, adjust
the ¢lutch pedal free travel,

Luspect 1he cluich facings for oil
or grease. Lubricant leaks should be
found and corvected. The leak may

be from the release bearing, pilot
bushing, release lever pivot, transmis-
siom, or engine,

Check for loase, worn, or damaged
parls, and replace any part that is not

operating properly.

FRESSURE PLATE AMD 'COVER

LITHILIM
BASE
GREASE

DEIVING LUG FLYWHEEL  C1016-A

FIG. 2—Clutch Pressure Plate
Lubrication

E] CLUICH PEDAL ADJUSTMENT

Adjust the clutch pedal whenever
the ¢luteh does not disengage or en-
guge properly, or when new clotch
parts are installed. Both the total
travel and the frée fravel of the pedal
should be adjusted,

1. Meusure the total travel of the
pedal, If the travel is less than speci-
fication, move the clorch pedal
bumper and bracket ([Fig. 3) up or
down until the travel is within these
limits,

2. With the clutch pedal against its
bumpeér {pedal released), measure the
distance between the assist spring eye
cuenters (Fig 3], 1f this distance is not
within specification, adjust the re-
tainer (Fig. 3),

3, Depresy the pedal just enough
to fake up the free travel and note
the reading on the rmler. The differ-
ence belween this reading and the
reading when the pedal is released is
the cluteh pedal free travel,

4. 1f cluteh pedal free travel is nat
within specification, adjust the clutch
release lever rod.

5. To increase free travel, turn the
adjusting nut clockwise. To reduce
free travel, turn the adjusting nut
counterclockwise,

6. As a final check, measure the
free travel with the engine running at
approximately 3000 rpm. This check
can be made while the car iz stand-

ing and the transmission is in neutral,
Free travel reduction, when the en-
gine is running, is normeal: It is due to
the action of (he centnifugal weighls
on the release fingers.

7. Readjusl, if necessary, to obtain

RYLOM
BUSHIMGS

MASTER
LYLIMDER

ECCEMTRIC
BOLT

f BUSH\I‘ NG

ASSIET

CLUTCH
PEDAL

FIG. 3—clutch Pedal Mounting Details

BLASTIC
‘WASHER CLIP

SPRING
FETAIMNER

al least Y4-inch free travel at 3000
rpm. Lack of free travel at 3000 rpm
will allow the pressure plate flogers to
contact the release bearing, with re-
sultant prematire failure of the bear-
ing due te continuous operation.

SPRING
‘WASHER

PEDAL SLIFPRT
BRACKET

RETRACTING
LPRIMG

IMELLATOR

PEDAL PAD

C1137-A
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B CLUTCH OVERHAUL AND PEDAL REPLACEMENT

CLUTCH REMOVAL

L. Raise the car on o hoisl,

2, Disconnecl the: drive shafr at
the rear axle: Slide the drive shall off
the [minsmission ouarpur shaft snd
inserl the (ool shown in Fig, 14, Part
5-2, oyer the ouiput shafl and into the
cxlension housing oil seal,

3. Disconnect the speedometer
cable.

4. Remove lhe gear shift rods at
the lransmission levers.

5. If thecar is cquipped with over-
drive, disconneel the solenoid and
governor wires at their conneclors,
Remaove the overdrive wiring harness
from ‘the transmission, Dis¢onnoot
the overdrive control cahle.

6. Remove the: bolls thal attuch
the ¢neine Tear support o the exten-
sion: housing.

7. Ruaise the rear of the engine
with. a jack or supporl bar; and re-
move the engine rear supporl from
the cross member,

&, Remove the ransmission hous-
g attaching bolls, and install guide
pins in the 2 lower holes.

9. &lide the transmission toward
the Tear until the inpot shaft clears
the Hywheel housing.

1 Remove the flywheel housing
COVEL.

11. Remove the release lever re-
tracting spring, and slide the release
bearing and haly off the release lever.

12. Loosen the Six cover attaching
bolls evenly o release the pressurc
plate spring tension, If the same pres-
sure plate and cover is to be installed
after the cluteh is overhanled, mark
the cover and fHyvwheel, so: that the
pressure. plate: can be installed in the
same position.

3. Remove (Becover and pros-
sure plate and the elulch dise through
the ppening &t the Bottom of the fly-
wheel housing,

14, Remove: the cluteh release
lever.

PARYS INSPECTION

RELEASE BEARING

Wipe all oil and dirt off the release
hearing befare remaoving it from the
hub. The bearing is pre-lubricated
and should not be cleaned with
snlvent.

Hold the inner race and rotate the
outer race while applying pressure 1o
it; If the bearing rotation is rough 'or
noisy, replace the bearing,

CLUTCH RELEASE

BEARIMG \‘ i1
RELEASE e
BEARING HUB

FIG. 4—Release Bearing
installation

Most release bearing failures are
caused by improper clulch pedal ad-
justments. If the cluteh linkage docs
not have eoough [ree (ravel, the re-
lease  bearing will conslantly louch
the relesse fingers and will spin when-
ever the engine is running. If the
bearing is not properly installed oo
the hub, failure may occur. To seat
the bearing squarely and folly on the
hub, use the tool shown in Fig. 4.

Belease bearing failurze can he
caused by the reledse lever contact
points being out of plane. Check the
wear on the release bearing huly where
the release lever contacts it. The wear
should e approximately  egual, If
one side shows more wear than the
other, the release lever is bent or is
not eenléering on the bracket on the
flywhiel housing. The release lever is
grooved Lo 0.050-0.070 inches deep
at the pivol point,

Misalignment between lthe engine
afid transmission cdn ¢ause release
bearing. failare. Oilher symploms of
misaligiment are: ex¢essive transmis-
siont gear wear, lransmission jump-
ing oul of pear, especially in third
godr, vibration in the drive line, anod
cxcessive wear in the pilot bushing.

PRESSURE PLATE AND COYER

Inspect the surface of the pressure
plate for burn marks, scores, or
ridges: Generally, pressure plate re-
surfacing is not recommended. How-
ever, minor burn marks, scores, or
ridges may Dbe remmoved. During the
removal of minor surface defects, the
flatness of the pressure plate must be
maintained. If the pressure plate is
badly heat-checked or degply scored,
replace the pressure plate and cover
assembly.

Plage the plate on: the floor, being
careful not tooscore or seratch the
surface, Force each individual finger
down, then release guickly. If the
finger does not return quickly, a bind-
ing- condition is indicated; and the

pressure plate should be replaced.

Togheck for uneven release finger
height, follow this procedure:

1, Place the pressure plate and
cover assembly on a new fiywheel
with three Y -inch ((1L.230-inch) shims
between the pressure plate: und Hy-
wheel directly under the release
fingers. Drill rod or precision wushers
may be used for the 0.250-inch shims.
e not use s cluteh disc as o spacer.

2. Install the pressure plate al-
taching bolis and tighten evenly. Tap
each finger lightly (o stahilize its lo-
calion,

3. Mount a dial indicator on a
block. With the indicator block rest-
ng on the flywhezl, check the differ-
ence in finger height, If a height dif-
ference of 031" or mare hetween any
two [ingers is noted, replace the pres-
sure-plate,

CLUTCH DISC

Inspect the clutch dise facings. for
oil or grease. An excessive amount of
grease in the pilot bushing will find its
way to the disc facings. Too much
lubricant in the transmission or 2
plugged transmission vent will force
the trunsmission: lubricant out the in-
pul shult and onto the disc facings,

Imspeet the clutch dise for worn or
loase [acings, Check the disc for dis-
tortion and for loose rivels at the
hub, Check for broken springs. Loose’
springs ordindrily do not cause noise
when the car is operating, Replace
the dise sssembly if any of these de-
[eets are present. Do not drop’a new
dise or contaminate it with oil or
BTCHN

PILOT BUSHING

Check the fit of the clulch pilol
bushing in the bore of the crankshaft,
The bushing is pressed into the erank-
shafl and should oot be loose, Inspect
the ipner surface of the hushing for
wedr or a bell-mouthed - copdition;
Replace the bhushing if it is worn ar
damaped,

PILOT BUSHING REPLACEMENT
1. Using tool TA00-E, remove the

‘bushing from the crankshaft.

2. Coat the pilot bushing bose in
the. crankshaft with asmall quantity
of wheel bearing lubricant, Avold
using too much lubricant as it may be
thrown onte the elateh disc when the
clutely revolves,

3, Install the service bearing wilth
toal 7ail-C,
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CLUTCH INSTALLATION

1. Install the clutch release lever.

2. Place the clutch disc and pres-
sure plate and cover assembly in posi-
tion on the flywheel. Start the cover
attaching bolts to hold the pieces in
place, but do not tighten them.

3. Insert tool 7563-N to align the
clutch disc, and torque the six cover
attaching bolts evenly to specifica-
tion, Remove the pilot tool.

4. Install the release bearing and
hub on the clutch release lever. Do
not place any lubricant in the release
bearing hub. Appiy a lLight fiim of
lubricant on the bearing retainer
journal.

5. Slide the transmission into its
normal position on the guide pins.
Remove the guide pins and install the
transmission mounting bolts, and
torque them to specification,

6. Fasten the engine rear support
to the transmission extcnsion hous-
ing. Then lower the engine and in-
stall the engine support mounting
bolts and nuts.

7. Connect the gear shift rods at
the transmission shift levers. Install
the speedometer cable.

8. Remove the tool from the ex-
tension housing oil seal and install
the drive shaft,

9. If the car is equipped with
Overdrive, connect the solenoid and
governor wires and replace the over-
drive wiring harness in its clip. Con-
nect the overdrive control cable.

10, Install the flywheel housing
cover. Connect the release lever re-
tracting spring.

11. Check and, if necessary, ad-
just the clutch pedal total travel and
clutch pedal free travel.

CLUTCH PEDAL REPLACEMENT

When damage or normal wear in
the clutch release linkage cannot
be corrected by adjusting the clutch
release lever rod, the damaged or
worn parts must be removed for re-
pair or replacement.

REMOVAL
1. Remove the headlight dimmer

swilch, remove the left cowl trim
panel, and release the hood catch.

2. Remove the hood control cable
from its bracket, and remove the
bracket. On a car with Overdrive,
remove the overdrive control handle
and the bracket. Remove the driver’s
seat.

3. Remove the left vent-air regis-
ter panel. Lower the brake handle
and remove the panel.

4. Disconnect the stoplight switch
wires at the brake master cylinder,
and remove the brake bolt.

5. Flush the master cylinder by
depressing the brake pedal all the
way several times,

6. Remove the master cylinder.

7. Depress the clutch pedal to re-
lieve spring tension, and back off the
nut on the forward side of the assist
spring link, Remove the spring, spring
link, und spring rerainer (Fig. 3).

8. Disconnect the clutch pedal to
equalizer rod at the pedal.

9, If the car is equipped with a
radio, remove the radio power unit,
and disconnect the wires from the
steering column.

10, Remove the clip, the spring
washer, and the plastic washer from
the right side of the clutch pedal shaft
{Fig. 3).

11. Disconnect the push rod from
the brake pedal by removing the ec-
centric bolt lock nut, the eccentric
bolt, and 2 nyton bushings, Remove
the push rod from the master cvlin-
der boot.

12. Remove the steering column
bracket from the instrument panel,
and remove the 2 pedal support
bracket bolts.

13. Slide the support bracket out
of the mounting holes in the dash
panel, pull the clutch pedal to the
rear, and remove the clutch pedal
(with the shaft) and plastic bushing
from the left side of the mounting
bracket,.

INSTALLATION

1. Position the support bracket
(with the brake pedal assembly posi-
tioned), and turn the assembly to the
left. Insert the cluich pedal shaft in
the left boss of the support bracket,

pushing the clutch pedal shaft all the
way through the bracket.

2. Insert the push rod in the mas-
ter cylinder opening, and install the
2 mounting bracket bolts in the in-
strument panel.

3. Install the steering column
bracket on the instrument panel.

4. Install the plastic washer, the
spring washer, and the clip on the
right end of the pedal shafr.

5. Position the master cylinder
and install the mounting nuts (in-
cluding the support bracket mounting
nut located above the master ¢ylin-
der). Torque the mounting nuts to
specification.

6. Install the brake bolt, using new
gaskets, and fill the reservoir with
heavy-duty brake fluid to within 12
inch of the top of the filler neck.

7. Depress the brake pedal several
limes to allow air to escape at the
brake bolt, and then tighten the brake
bolt, Check the fluid level in the reser-
voir, and install the filler cap. Con-
nect the stop light wires.

8. Connect the brake pedal retract-
ing spring, and insert the push rod in
the master cylinder boot, Position the
2 nylon bushings in the push rod bore,
and secure the push rod to the brake
pedal with the eccentric bolt and the
lock nut,

9. Install the radio power unit.

10. Connect the clutch pedal to
equalizer rod. The clutch release rod
must be set in the clutch release lever
before the pedal to equalizer rod is
connected.

11, Install the clutch pedal assist
spring, the spring link, and the re-
tainer. Adjust the spring tension at
the spring retainer.

12. Check and, if necessary, ad-
just free travel in both the clutch
pedal and the brake pedal.

13. Connect the wires to the steer-
ing columnmn,

14. Install the vent-air register
panel, the hood cable mounting
bracket, and the control cable, If the
car is equipped with Overdrive, in-
stall the control cable and the mount-
ing bracket. Install the left cowl trim
panel and the headlight dimmer
switch. Install the driver’s seat.

E] FLYWHEEL HOUSING ALIGNMENT

Alignment of the flywheel housing
bore and rear face with the engine
should be checked as a possible cause

when any of the following occur: ex-
cessive transmission gear wear, trans-
mission jumping out of gear, espe-

cially in third gear, vibration of the
drive line, excessive pilot bushing
wear, or noisy release bearings.
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INSPECTION

Wilh the lransmission and ¢lulch
release bearing removed, install the
indicator pilot tool shown in Fig. 5.
Clean he Faces of the fvwheel hous-
ing bolt bosses, and remove all burm,
nicks, and paint from the mouniing
[ace of the housing.

o

Tool—&392-

FIG. 5—Face Alignment Check

N

C1017-A

Install the adapter plate on the
hovsing (Fig. 5). Install the dial in-
dicator on the pilot and adjust the
holder to'locate the indicator button
between the scribed lines. Remove
the flywheel housing cover and. pull
the engine flywheel outward or push
it inward to remove normal crank-
shaft end play. Set the dial indicator
face to read zero.

Eemove the enging spack plugs for
easier torning, and pull the cogine
through one revolution. The crank-
shaft must be all the way out or all
the way in. Mote the indicator read-
ings at each of the 4 bolls aliaching
the ‘adapter plate. Take 2 readings
at each bolt. Total indicator reading
sl ool exceed 00007 inch.

Remove the adupler plate-and ‘po-
sition the dial indicalor to check the
bore alignment (Fig: 6} The hare
sl be ¢ledn and fres of huers, nicks
and paint.

Pull the engine through one reva-
lution: and note the indicator reading
at four equally spaced points. Take
2 readings at each point. Total in-
dicator reading must not exceed
.01 neh,

CORRECTION
ENGINE IM CAR

Since any change in face alignment
will change bore alignment, it may be
possible to coereet bore alignment by

changing facealicnment. Face align-
ment can be changed by shimming
between the fAywheel housing and
engine. Fipure 7 shows the (vpe of
shim which can be made locally.

Mot more than (L0140 inch in shims
may be used between the Hywheel
bouosing and engine, 1f a 0.0[{0-inch
shim: will not bring face and bore
alignment within limits, replace the
fiywheel housing or use the old hous-
ing and place additional shims be-
tween the transmission and {Tywheel
housing. Mot more than (.0E0 inch
in shims may be used between the
transmission and flywhecl housing.

The shim required is one half the
maximum minus (—) indicator read-
ing; and should be located at the
point of maximum minus {(—) indi-
catorreading,

If both the bore and face aliznment
arg o1t of Hmits, shim between the
flywheel housing and engine to bring
face alignment within limirs. Check
the bore alignment. If it is not within
limits now, replace the housing,

If bore alignment is oul of limils
and face alignment is within limils,
shim: the flywheel housing lo the
limil of face misaligomient and cheek
the bore alignment. Tf il is not within
limits, replace the housing.

JET138-A

FIG. 6—Bore Alignment Check

If bore alipnment s within limits
and face alignmenl 15 out of limits,
shims should be pluced between the
fAywheel housing and the transmis-
shon.

ENGINE QUT OF CAR

The same procedure o correct
alignment may be used with the en-
gine out of the car or.in the car, up to
the point of replacing the flywhesl
housing. 1f the bore alignment cannot
be brought within limits by shimming,
follow this procedure,

Bemove the flywheel housing from
the engine and remeve the dowel pins
between the engine and flywheel
housing, Install the fiywhesl housing
and tighten the attaching Bolls Lo nor-
mal torgue.

Install the adspter plate and dial
indicator (Fig. 5). Check the. face
alignment, and shim as teéquired to
bring face alignmenl wilhin limits
(0,007 inch. totyl indicator reading).

Position the indicitor to check
bore alignnient (Fig. 6): 1f bore align-
ment is nol within limits, reduce the
tension on the Oywheel housing at-
taching bolls so that the housing can
be moved by striking it with a4 lesd
hammer or a block of wood and a
stee| hammer.

The lateral aliphment should be
brought within: limits so that an indi-
cator reading is within limits between
the 2 olock and 3 o'clock positions
on the bore circle. ‘When the lateral
alipnment is within Hmils, the hous-
ing usually can he moved straight up
or down without- disturbing the: lat-
eral dlignment, When the bore align-
ment f5-within Timits, tighten the fly-
wheel housing bolts to normal torgue
und recheck hore alipnment.

If the flywheel housing cannol be
maved enough to bring the alignment
within. Hmils, mark the holes restrict-
ing movement,-and then remove the
housing and drill the marked bolt
holes 1. inch larger,

When the flvwheel housing bore
alignment is within limits and the at-
taching bolts are 4l normal torque,
ream the dowel pin holes 34 inch
larger. Use a straipht reamer and
ream from the Aywheel housing side.
Oversize -dowel pins can be made
fromidrill rod stock.

Remove the flywheel housing and
then install the oversize dowel pins in
the engine hlock. Complete the as-
sembly in the useal way.

C11345-A

FIG. T—Flywheel Housing Shim
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FIG. 1—3-Speed Conventional Drive Transmission

B} T1ROUBLE SHOOTING

Always check the possibility that
trouble may exist in the clutch, dnve

shafl, U-joints, or rear axle before
removing the transmission from the

car {or inspection.

TROUBLE SYMPTOMS AND POSSIBLE CAUSES

TRANSMIS5ION
I5 NOISY

Excessive noise muay be caused by
misahgnment due to loose mounting
bolts, fiywheel housing misalignment,
dirt or metal chips in the lubricant, or
nol enough lubricant in the trans.
mission,

Tighten loose mounting holls and
nuts to the specified torque. Check
the condilion and the level of the

lubricant, Druin and refill, if neces-
sary, or add lubricant if the level is
low.

Transmission noise may be caused
by worn or damaged parts, Replace
the parts as required to correct the
noise, or overhaul the transmission
assembly.

TRANSMISSION
SHIFTS HARD

Check the transmission und/or
cluteh linkage adjustment, and adjust
or repair il necessary,

Inspeet the lrunsmission linkoge
for binding caused by bent or worn

parts. Replace or repair all worn or
domaged pary,

Hard shilting may be caused by
improper lubricunt in the transmis-
sion. Drain and refill, if necessary,
with the carrect type of lubricant.

CONTINUED ON MEXT PAGE
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TROUBLE SYMPTOMS AND POSSIBLE CAUSES (Continued)

TRANSMISSION JUMPS
OUT OF GEAR

Improper shifting may cause the
transmission to jump out of gear; Be
sure the gears are completely engaped
hefore releasing the clutch pedal.

Check the transmission linkage for
worn and bent parts, and check the
adjustment.

Check the flywheel housing align-
ment, and tighten any loose mounting
bralts.

Check for cxcessive end play

caused by wear in the shift forks,
sliding gear fork grooves, thrust wash-
ers, outpul shaft or countershaft hear-
ings, or clutch pilot hushing. Check
for misalipnment or excessive clear-
ance berween the sliding gear and the
ourput shatt,

Check the operafion of the gear
shift housing assembly, and replace
any broken or damaged parts,

TRAMNSMISSION LEAKS

Fluid leaks may be caused by over-
filling the transmission or by using a
lubricant that foams and expands
while the car is in operation, Check
the lubricant; and drain and refill with
the correct tvpe of Ilubricant if neces-
sary,

Loose gear shift hoosing cap screws

raay allow the lubricant (o escape be-
tween the hobsing and (he transmis-
sion case. Tighten the screws if they
are loose,

Check the condition of the bearing
retainers-and gaskets, and replace any
that are worn or damaged,

Check the transmission vent.

El TRANSMISSION OVERHAUL

GASKET

FILOT BEARINGS

BAFFLE SHAF RING

EMNAF RINGS

IMPUT SHAFT

WASHER  INPUT SHAFT
BEARIMG

RLOCKING
BIMG GEAR

ROLLERS
SPACER

= DRIVE CASING

INTERMEDIATE

HUB CLUTCH
IMSERTS

BLOCKIMG
RIMNG

SMAP RINGS

SLEEVE SPACERS

LOW AMD:
REVERZE GEAR

W ASHER

KEY“‘M:,, ROLLERS

SEAL
BUSHIMG

SMAP RINGS

CUTPUT SHAFT
BEARIMG

FoR SNAP RINGS

COUNTERIHAFT

DRIVE GEAR

%, B CLUSTER
. W S IDLER GEAR SHAFT
GEAR
SPACERS '

IDLER GEAR
€1139-A,

FIG. 2—3-5peed Conventional Drive Transmission Details
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TRANSMISSION REMOVAL

1. Drain the transmission.

2. Disconnect the drive shaft at
the rear U-joint, disconnect the park-
ing brake adjusting rod, and discon-
nect the parking brake cables from
the equalizer,

3, Disconnect the exhaust inlet
assembly al the manifolds und ot the
couplings. Remove the exhaust inlet
assembly.

4. Remove the 2 bolts that secure
the transmission to the engine reuar
sUpport,

5. Position a transmision juck,
and raise the transmission enough o
eliminale all weight on the cross
member,

6. Remove the cross member at-
taching bolts, and move the cross
member out of the way of transmis-
sion removal.

7. Disconnect the specdometer
cable bracket, wnd disconnect the
cable at the transmission.

8. Disconnect the shift rods from
the shift levers. and remove the rods,

9. Remove the bolts that attach
the transmission to the flywheel hous-
ing. and remove the (ransmission.

TRANSMISSION DISASSEMBLY

I. Mount the trunsmission in a
holding fixtura,

2, Remove the gear shift housing
and destroy the gasker,

3. Remove the input shaft bearing
retainer.

4. Remove the snap ring and the
spacer washer from the input shaft,
amd remove the snap ring from the
mput shaff bearing (Fig. 2).

5. Remove the bolts that hold the
extension housing on the (ransmission
casc, and pull the housing toward the
rezr of the transmission. Pull the
inpat shaft forward, being carciul not
10 Jose any of the pilot bearing rollers,

fi. Shide the synchronizer sleeve
forward, tilt the case and the outpm
shaft so thal the cutput shaft pears

[4] IG-A
FIB. 3—Countershaft Removal

EXTENSION HOUSING

Tool—T52L:7000.GAE /P

C1028-A

FIG. 4—Bushing Removal

clear the countershufl gears, and re-
move the output shaft (with the ex-
tension housing).

7. Remove the inpup shaft and
bearing through the gear shifl open-
ing, und remove the rollers from the
input shaft.

8. Using the pilot tool shown in
Fig. 3, remove the countershaft, As
the front end of the shaft clears the
rear of the case, the cluster gear will
drop to the bottom of the cuse, Take
the gear out of the case, and remove
the spacer washers, bearings, and
thrust washers. Remove the Wood-
ruff kev from the shaft,

Tocl—NIT5-A8

SEAL ASSEMBLY ﬂm
FIG. 5—-0il Seal Removal

9. Using a brass dnift, drive out the
idler gear shufl, and remove the
Woodrull key.

10. Remive Lhe snap ring that
holds the synchronizer on the outpul
shafl, and remove the synchronizer,
the blocking rings, the intermediale
gear, and the low and reverse gear.
Disassemble the synchronizer.

11. Remove the snap ring that
hoids the output shaft bearing in the
extension housing, and remove the
output shaft from the extension hous-
ing,

12. Remove the speedometer gear
rear snap ring, and remove the gear
and the hall. Remove the speedometer
gear [root snap ring.

13. 1f the extension housing hush-
ing {Fig. 2) is worn or damaged, re-
move it, using the tool shown in Fig.
4. If the scal only is 1o be removed,
use the tool shown in Fig. 5. The
bushing should be installed only
when the output shaft is in the
housing.

14. If, after cleaning and inspec-
tivm, it is determined that the oppw

shaft bearing should be replaced, re-
move Lthe bearing with the toal shown
in Fig. 6.

L5, If the input shaft bearing is to
be replaced, use the tools shown in
Fig, 7, If a baille is used with this
hearing, the baffle spins with the shalt.
It must be installed with the dished
side away [rom the bearing so that
the baffle does not rub the outer race
of the bearing.

Frass Rum
™ e o
Tool—T53T-4421.C

FIG. 6—0utput Shaft Bearing
Replacement

GEAR SHIFT HOUSING
INSPECTION AND
DISASSEMBLY

The gear shift housing does not
need o be disassemblad for inspec-
tion of the housing pars (Fig. BL
Check the condition of the shift Jev-
ers and forks. If there is any binding
or possibility of shifling mto two
gears al once when the lever is op-
eraled, disassemble the hounsing as
fallows:

1. Remove the shift levers from
the cam and shaft assemblies.

2. Remove the cam retaining pins
and pull the shifter fork and cams

TIOMN
CI028.8

FIG. 7—input Shoft Bearing
Replacement
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FIG. 8—Gear Shift Housing Details

oul of the gear shift housing. With the
cams removed, the interfock balls,
retainer, and spring will fall out of
the gear shift housing.

3. Pull the shifier forks out of the
cams, and remove the seal rings from
the cams.

TRANSMISSION CLEANING
AND INSPECTION

CLEANING

1. After the transmission has been
disassembled, soak the parts (except
the bearings) in a cleaning solvent
until ali the old lubricant is dissolved
or loosened. Brush or scrape all for-
eipn mater from the parts. Do not
damapge any of the parts with the
SCTAPEr:

2. Blow compressed air on the
parts or wipe them until they are
thoroughly dry.

3. Toclean the bearings, rotute the
bearings in the solvent until all old
lubricant is removed, Dry the bear-
ings with compressed air, but do not
spin them, Slowly turn the bearings
by band and direct the air at right
angles to the assemblics.

When the bearings are dry, lubri-
cate them thorouphly with transmis-
gion ubricant, and cover them with a
clean, lint-free cloth until ready for
use,

INSPECTIGN

Inspect ‘all transmission parts be-
fore assembly to determine if they
should be replaced,

Inspect the case for cracks, worn
or Jamaged bearing bores, damaged
threads or other damuge, I any of
these conditions are present, replace
the cuse.

Inspect the front face of the case,
and file or grind off any minor nicks
or burrs that could cause misalign-
ment of the transmission with the
flywheel housing.

The transmission venl must be
oper.

Check the operation and condition
of the shift levers, forks, and inter-
lock, If binding occurs when the
levers ure operdted, disassemhle the
housing wssembly, and replace the
faulty parts.

Examine the bearing assemblics
for cracked races. Check the rnces
for roughness. Inspect the bally and
rollers for looseness, wear, end play,
or other damage. Check the bearings
for looseness in the bores: If any of
these conditlons are present, replace
the bearings,

Replace the cluster gear if the gear
teeth are chipped or badly worn, Re-
pluge the countershaft if the shaft is
bent, grooved, or has badly worn
bearing surfaces,

Cheek the end play between the
cluster gear and the thrust washers of
the transmisslon case, I the end pluy
is not between 0.004-0.018 inch, re-
plage the thrust wisher,

Replace the reverse idler gear if
the geur is badly worn or if the gear
teeth are chipped or burred, Replace
the reverse idler gear shaft If it is
excessively worn or scored,

/’ﬁ‘-

If the bushing in the reverse idier
gear is worn or damasged, replace the
gear and bushing assembly. The bush-
ing is not serviced separately.

Replace the input shaft il it s worn
or damaged, or if the gear teeth are
chipped or worn. If the pilot roller
bearing bore is rough, replace the
shaft and rollers,

Replace the intermediate gear and
the low and reverse sliding gear if
they are chipped, burred or badly
worn,

Check the intermediste 1o high
sleeve for free movement on its hub,
Check the sleeve for wear at the
spline teeth ends.

Check the blocking rings for wear
on the grooves and teeth.

If the transmission jumps out of
low gear, check the fil of the low and
reverse sliding gear on the output
shaft splines. Replace the gear on the
output shall if the owiside diameter
fit of the helical splines is excessive.

Replace the specdometer driving
gear if the gear teeth are worn or
broken. Be sure to install the correct
size replacement gear.

Replace the oulpur shaft if the
splines are worn.

Inspect the bushing and seal in the
extension housing.

GEAR SHIFT HOUSING
ASSEMBLY

To agsemble the pear shift housing
follow this procedure:

1. Install new. sesl rings in the
grooves in the shifier cams,

2, Place one cam assembly in
position in the gear shift housing and
install the retaining pin,

3. Assemble the inierlock spring
and balls in the interlock and install
the interlock assembly in the gear-
shifl housing,

4. Place the other cam assembly
In position and install the retaining
pin

Do not drive the retaining pins into
pluce. Wedpe the pins to obtain &
secure it unly.

5. Install the gear shift levers on
the cams and position the shilfer
forks in the cams,

6, Place u new gear shift housing
gasket on the transmission case and
retain in place with gasket sealer,

7. Shift the hlgh and intermediate
gleeve and the low and reverse sliding
gear to thelr neutral positions, Shift
the shifter forks into their neutral
positions;
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C1045-A
FIG. 9—Countershaft Cluster Gear

8. Install the gear shifi housing.
Tergue the holis to specification.

9. Check the lransmission Opers-
tion in all gear positions,

TRANSMISSION ASSEMELY

1. If the owpnt shafl bearing was
removed, instzll & new bearing, using
the teol shown in Fig. 6.

2. Install the speedometer gear
front snap ring, and position the gear
and ball, holding them m place with
Lubnplate or a similar lubricant, In-
stall the retsining snap ring-

3. Tap the outpor shafr and bhear-
ing into the extension housing, and
install the snap ring that kolds the
shafi in the housing.

4. Cozr the output shafr with
mransmission fubricant, and posirion
the low and rcverse gear (shift fork
groove to the front}) on the shaft
Position the intermediate gear on the
shait, with the synchroaizer teeth and
the aper toward the froar

€

WOODRUFF XEY

€1132-A

FIG. 10—Woodruff Key
installation in Countershaft

5. Assemble the synchronizer by
plecing & spring at ezch end of the
hub, with the end= of the springs be-
tween the same two inserrs. Position
the inserts in the hub grooves, and
slide the sleeve (with the shift fork
groove to the rear) onto the hub,

6. Siide the syochronizer (with the
shonlder of the hub forward) onto
the shaft, and instzll the snzp ring.
Use 2 spap ming that allows 0.003-
0.012 inch clearance between the rear
side of the ring and the synchronizer
bub when the hob ks forced as far
hack as possible.

-

Foal~TSOT-100-2 ~ |

FIG. ll—hpuf Shaft Seal
Removal

7. Position the pilor wol (Fig. 3)
in the countershaft clusier gear, and
slide the spacer onto the tool. Place
a sat of 20 rollers in each end of the
countershaft gear. Slide a spacer
washer onto the o), and place
another set of 20 rollers in cach end
of the gear. Install 2 spacer washeron
each epnd of lhe tool, and hold the

Tool—_T3FP-F7FO47-A

Clla4-A

FIE. 12—Inpul Shaft Seal
Installation

rollers in place with T nhriplate or a
simifar lubmcant {Fig. 9).

8. Copart the counlershalt gear front
washer with heavy lubdcant, and
posiion It in the front end of the
Iransmission case, with the washer
tab in its slot

9. Coazt the couniershaft rear inner
thrust washer with heavy nbricant,
and position the washer in the gear
pocker.

10. Carefully position the cluster
gear a2ssembly m the trapsmission
case, being careiul oot to dislodse
the thrust washers, The countershaft
rear onter thrust washer must be kept
in position with ifs tah upwsrd

11. Start the countershsfr into the
rear bore. Center the gear and the
thrust washers, and confinne to slide
the shaft into the gear. As the shaft
1% pushed forward, it will drive oput
the pilot tool throush the froat of the
case. Before the resr end of the shait
caters the case, place the Woodmnuff
kev in its slot, making sure the koy
lines up with the keyway in the ca=e.
Dirive the shaft the rest of the way
in wniil it is fesh with, or shghtly
inside the machined rear surface of
the case {Fig. 101

EXTESION HOUSEG

W Towl—T37P-TF457-4
PG €1029-A

FIG. 13—Bushing Instullation

12, Position the reverse idler gear
in the mansmission case, with the
large shoulder to the rear, and install
the gear shaft, as in siep 11.

13, If the input shaft sesl is to be
replaced, use the ook shown in Figs.
11 and 12.

14. Posirion the pilot rollers in the
inpot shaft, and install the shaft aod
hmnngmthacas:.lmmllthebw-
ing retainer, using a new gasket and
lining up the oil drain in the retainer
with the holz in the case. Torque the

retziner bolts to specification.
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15. After positioning a new gasket
on the extension housing flange, posi-
tion the output shaft and the exten-
sion housing through the rear of the
transmission case. Install the exten-
sion housing bolts, and torque them
to specification.

16. If installation of the extension
housing bushing and/or the seal is
necessary, use the tools shown in Figs.
13 and 14.

TRANSMISSION INSTALLATION

1. Position the transmission in the
car, and install the bolts that attach
the transmission to the flywheel hous-
ing. Torque the bolts to specification.

2. Install the shift rods, and con-
nect the speedometer cable to the
transmission. Install the speedometer
cable bracket.

3. Install the cross member and

the engine rear support. Torque the
cross member bolts and the rear sup-
port boits to specifications.

4. Install the exhaust inlet assem-
bly, and torque the nuts and bolts to
specification,

5. Connect the parking brake
cables, the parking brake adjusting
rod, and the drive shaft.

6. Fill the transmission, and adjust
the shift rods.

H GEAR SHIFT LINKAGE ADJUSTMENT

If shifting gears becomes difficult,
the gear shift linkage should be ad-
justed.

1. Place the gear shift Iever in the
neutral position.

2. Remove the cotter pins and flat
washers from the connecting rod ad-
justment sleeves, and pull the sleeves
out of the gear shift levers.

3. Rotate the sleeves either clock-

wise or counterclockwise enough so
that cross-over movement is smooth
when the selector lever is moved to its
various positions (with the sleeves
connected).
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] TROUBLE SHOOTING
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FIG. 1—0verdrive Electrical Control System

When trouble occurs in the over-
drive unit, check the mechanical op-
eration of the unit before checking
the operation of the overdrive elec-
trical control system.

MECHANICAL CHECKS

OVERDRIVE CONTROL HANDLE
CLEARANCE CHECK

Check for the specified clearance
between the overdrive control handle
shank and the support bracket on the
instrument panel.

OVYERDRIVE CONTROL LEVER
POSITION CHECK

Raise the car and check the posi-
tion of the overdrive control lever at
the overdrive unit housing. The lever
should rest firmly against its stop at
the rear, If the lever is not all the
way back, the overdrive shift rail may
be locking the pawl and preventing it
from engaging the balk ring gear,

With the engine stopped and the

KICKDOWN SWITCH’)\!

DISTRIBUTOR

clutch engaged, shift the transmission
to third or second gear and shift the
overdrive control lever to the auto-
matic (rearward) position, The drive
shaft should then turn freely in a
clockwise direction (when viewed
from the front), but should lock up
when turned counterciockwise.

With the transmission remaining in
third or second gear, shift the over-
drive control lever to the locked-out
{forward) position. The drive shaft
should lock up when turned either
clockwise or counterclockwise.

PAWL ENGAGEMENT CHECK

Check the mechanical engagement
of the paw] with the balk ring gear,
using the following procedure:

1. Turn on the ignition switch, and
raise the car.

2. Shift the overdrive control lever
to the locked-out (forward) position,
and shift the transmission to neutral.

3. Remove the cap from the over-
drive solenoid.

» ™ et y o |
/ GOVYERNOR

[~ 418 Blue—

Orange Band

CVERDRIVE
SOLENOID

C1145-A

4. Turn the drive shaft clockwise
and, at the same time, ground the
white governor wire with a jumper.
The solencid will then become ener-
gized, and the solenoid stem should
move in about Y% inch. The solenoid
plunger should move in about ¥2 inch.

S, Keep the solenoid energized,
and shift the transmission to third or
second gear to lock the transmission
output shaft against rotation. Shift
the overdrive control lever to the
automatic (rearward) position,

6. Turn the drive shaft clockwise,
and watch the movement of the gole-
noid stem. At less than % turn of the
drive shaft, the solenoid stem should
move in about % inch, indicating
that the pawl has engaged the balk
ring gear. This engagement will lock
the drive shaft against rotation in
both directions.

If the pawl does not engage the
balk ring gear, replace the solenoid
and repeat the test. If the pawl still
does not engage, remove the over-
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drive unit from the car for inspection
and repair.

ELECTRICAL CHECKS

GOVYERNOR CIRCUIT CHECK

1. Turn the ignition switch on and
off, and listen for the relay or sole-
noid to click. If either clicks as soon
as the ignition switch is turned on,
the governor circuit (Fig. 1) is
grounded or the relay is defective.

2. To determine which condition
is present, remove the wire from the
TH-SW terminal or the relay and
turn on the ignition switch, If the
relay clicks, the relay is defective, If
it does not click, the governor circuit
is grounded.

3. To check the governor opera-
tion when the relay does not click as
the ignition switch is tuned on, dis-
connect the wire at the TH-SW ter-
minal.

4. Raise the rear wheels off the
floor.

5. Connect a test lamp between the
battery and the wire removed from
the TH-SW terminal.

6. Start the engine and, with the
transmission in third, bring the speed-
ometer reading up through 28 mph.
The lamp should light at or about
this speed.

7. Throttle the engine down
through 22 mph and at or about this
speed the lamp should go out. If the
lamp lights and goes out at or about
these speeds, the governor and gov-
ernor circuit are working properly.
If the lamp does not light at any time,
replace the wire at the TH-SW ter-
minal.

8. Turn the ignition switch on and
raise the car. Disconnect the yellow
wire from the white wire at the con-
nector.

9. Ground the white wire on the

transmission case, If the relay and
solenoid click, the governor circuit is
working properly from the TH-SW
terminal to the connector (Fig. 1),
and the trouble is in the yellow wire
or the governor. If the relay and sole-
neid do not click when the white wire
is grounded, the trouble is between
the TH-SW terminal and the con-
nector (Fig. 1),

SOLENOID CIRCUIT CHECK

1. With the engine stopped and
the ignition switch on, ground the
TH-SW terminal on the relay. If the
relay and solenoid click as the ground
is made and broken, the solenoid cir-
cuit is working properly. If the relay
does not click as the TH-SW terminal
is grounded, check the relay IGN
terminal with a test lamp.

2. With the ignition switch on, the
test lamp should light when it is con-
nected between the IGN terminal on
the relay and at a ground. If it does
not, the trouble is between the igni-
tion switch and the IGN terminal.

3. Connect the test lamp at the
other end of the fuse and at a
ground, If the lamp lighted at the
IGN end and not at the other, re-
place the fuse. Sometimes the fuse
will “open’”” under the fuse end caps
where the “open” cannot be seen.

4. With current at both ends of
the fuse, connect the test lamp be-
tween the solenoid terminal and at
a ground. Ground the TH-SW ter-
minal. The lamp should light. If it
does not, replace the relay.

5, With the relay working prop-
erly, the solenoid should click when
the TH-SW terminal is grounded. If
it does not, connect a jumper from
the SOLENQID terminal to the short
blue wire separated from its connec-
tor near the solenoid. If the solenoid
doesn't click when the relay closes
with the jumper wire connected, re-

place the solenoid. If it does click,
replace the wire from the SOLE-
NOID relay terminal to the connec-
tor.

INTERRUPTER CIRCUIT CHECK

If the interruptor circuit does not
ground the engine ignitton momen-
tarily when the driver depresses the
accelerator pedal to the floor, the
overdrive unit cannot shift from over-
drive to direct,

1. The first check of the ignition
interruptor circuit is at the ignition
coil. The white wire with a red band,
which runs from the ignition coil to
the kickdown switch, must be con-
nected to the DIST terminal on the
coil. Sometimes this wire is improp-
erly connected to the BAT terminal
during ignition work.

2. Raisc the car and pull the blue
wire with an orange band (Fig. 1)
from its connector near the solenoid,
and ground it to the transmission case
with a jurnper,

3. With the engine running at fast
idle, push the kickdown switch stem
down until it bottorms. When the stem
bottoms, the engine should stop. If it
doesn’t stop, the circuit is open be-
tween the DIST terminal and the
connector.

4. To check the ignition ground-
ing contacts inside the solenoid, dis-
connect the jumper and remove the
solenoid from the overdrive unit.

5. Attach the solenoid to the
adapter so that the stem can extend
fully when the solenoid is energized.

6. Connect both solenoid wires at
their connectors.

7. Ground the governor wire with
a jumper,

8. With the engine running at fast
idle, press down on the kickdown
switch stem until it bottoms. The en-
gine should stop. If it doesn’t, replace
the solenoid.

E] orPeraTION

The overdrive transmission (Fig.
2) comnsists of a 3-speed transmission
with an electrically-controlled 2-
specd overdrive unit attached to an
adapter on the rear end of the trans-
mission case,

MECHANICAL OPERATION

DIRECT, FREE-WHEELING DRIVE
When the control handle is pushed

in, the drive through the overdrive
unit from start to speeds at about 28
mph is direct (1.0:1) and free-
wheeling,

The power flow is from the trans-
mission output shaft, through the
overrunning clutch (free-wheel unit)
to the overdrive main shaft (Fig. 3).

This drive is said to be free-wheel-
ing, because the overrunning clutch
permits the transmission output shaft

to drive the overdrive main shaft,
but it does not permit the drive to
reverse.

The driving action of the clutch
rollers while the transmission output
shaft is driving the overdrive main
shaft is shown in Fig. 4. The clutch
cam rotation has moved the rollers
higher on the cam surfaces and
wedged them against the outer race.
This permits the cam, which is splined
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FI6. 2—Transmission and Overdrive Unit Gearing

to the transmission output shafl, to
drive the clutch outer race, which is
splined 1o the overdrive output shaft.

The overrunning action of the
cluich rollers when the overdove
main shaft tries to drive the transmis-
sinn output shaft is shown in Fig. 4.
The outer race tums faster than the
clutch cam. Thiz moves the rollers
lower on the cam surfaces and away
from the outer race, unwedging Lhe
roller and permiming the outer race
to overrun the clutch cam,

In a free-wheeling drive, the en-
gine can drive the rear wheels, bat
the rear wheels cannot drive the en-
gine,

In direct, free-wheeling drive, the
planétary pearing ic in neutral, be-
cause the sun gear can Tun free. Itcan
rofalc clockwize (from the fnomt},
counterclockwise, or stand sull, de-
pending on the relative speeds of the
planst carrier (transmission output
shaft), and the internal ring gear
(overdrive main shaft). At & 0.70:1
ratip, the sun gear will stand srill. At
a higher ratip, the sun gear will tum
clockwise (from the front). At a
lower ratio than 0.70:1, it will tum
counterclockwise.

TRANSMESSION CYVERDRIVE

DUTPUT SHAFT

/ i

oa

DIRECT, FREE WHEELING DRIVE

FIG. 3—0verdrive Power Flow Operation

OVERDRIVE

To shift the overdrive unit from
direct (1.0:1) to overdnve (0.70:1)
the son pear is held against rotstion
(Fig. 3). This is accomplished by co-
gaging a pawl in the balk ring gear
which 1s sphned 1o the sun gear.

In overdrive (Fig. 3) the power
flow is from the transmission ontput
shaft to the planet camier splimed (0
it, through the planet gears and then
to the sun gear. With the sun gear
held against rotation, the planct gears
are forced to “wzalk around” the sun
gear and drive the internal ring gear.
The transmission outpur shaft will
then dnive the overdrive main shaft
at a rane of 0.70:1.

In overdnve, the overrunning
clutch is uncoupled because the outer
race (overdrive main shaft) is turn-
ing faster than the clutch cam (trans-
mission purput shafi). Overdrive is a
wo-way drive; the engine can drive
the rear wheels and the rear wheels
can drive the engine.

To shift from overdrive back to
direct, the pawl] is disengaged from
the balk ring gear, permitting the sun
gear to run free. The overdrive gear-
ing s now in newtral As soon as the
spead of the transmission output shaflt
comes Up o the speed of the over-

INTERMAL

EiNG GEAR LOCK.UP TEETH

drive main shaft, the overrunning
clutch antomatically locks op and
direct drive is restored.

LOCKED-OUT DRIVE

When the coniro] handle s pulled
out, the automatic two-speed over-
drive unit cannot function at any car
speed. This lockout is accomplished
inside the overdrive unit by the shift
rail moving the sun gear into engage-
ment with the lockup teeth on the
planet carrier (Fig. 3).

When the sun gear is locked to the
planel carrier, the planetary gearing
is locked with one mechanical unit;
the ransmission oorput shaft is locked
to the overdrive main shaft. This
lock-up is necessary in reverse, be-
cause the transmission output shaft
reverses fts rotation and therefore

Cl1108-A

FIG. 4—0ver-Running Clutch
(Free-Wheel Unit) Operation

cannot drive the overdrive main
shaft through the overrunning (one-
way) clutch. The lock-up in reverse
it accomplished by the low and re-
verse position. This locked-up drive is
also necessary when the car is pushed
to starl the cogine, since the over-
running clutch will not transmit
power from the overdrive main shaft
to the ransmission output shaft.

ELECTRICAL SYSTEM
The overdrove clectrical system,

which engages and discngages the
pawl, consists of a relay, a manual

C1107-A
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kickdown switch, a solenoid, a centri-
fugal governor, and the circuit wiring,

‘There are three separate circuits
(Fig. 1) in the electrical system: a
governor circuit which opens  and
closes the relay, a solenoid circuit
which supplies current through the
relay to-energize the solenoid, and an
ignition jnterrupter circuit, which
momentarily grounds the engine igni-
tion for full-throttle downshilt (kick-
down}.

PAWL ENGAGEMENT
The electrical system does not op-

BALE: RIMG GEAR SUM GEAR

PAWL
= i
SOLEMOID  BALK RING POSITION
STEM (EMGINE DRIVING)

FIG. 5—Pawl ond Balk Ring Pesitions

erate until car speed reaches about 28
mph. At this speed, the governor con-
tacts close, permitting current to flow
from the battery through the relay to
the solenoid. There are two coils in
the solenoid, usually referred to as
the “pull-in™ and “hold-in" coils, The
pull-in coil is energized only while
the solencid plunpger is being pulled
in, Asscon as -the-plunget is in, & sct
of points inside the solenoid opens
the pull-in circuit,

Ag (he plunger is pulled in, an en-
gaging spring and a return spring
are engaged.

Under pressure from the pawl en-
gaging =pring, the pawl is pushed in
until ‘it strikes the balk ring,

BALK RIMG

The usual posirion of the balk ring
when the solenoid engaging spring
pushes the pawl against it is shown in
the left-hand view of Fig: 5. When the
transmission output shaft is driving
the overdrive matn shafl. through
the overrunning cluteh, all elements
of the planctary gearing are revolving
ag-a unit, and in a counterclockwise
{[rom the rear) direction. This rotates
the balk ring against the pawl,

When the driver releases the throt-
tle, the overdrive main shaft over-
runs the transmission output shaft,
When this overron exceeds the ratio

““EALK RING POSITION
{COASTING)

of 1:0.70, the sun gear and balk ring
is reversed, releasing the pawl to en-
gage the balk ring gear (Fig, 51,
The  position of the balk ring,
should: the solenoid be energized
when the car iy coasting (engine
idling) up through 28 mph; is shown
in the right-hand view of Fig, 5,
Under this condition the sun gear
will be rotating clockwise (from the
rear) and the pawl will be blocked.
The pawl engages when the engine
speeds up, and brings the trinsmis-
sion cuipui shaft up through the
0,70:1 ratio with the overdrive main
shaft. This action will cause the sun
gear to reverse ils clockwise (from
the réar) rotation and release the

pawl to engage the balk ring gear
(Fig. 5)

PAWL DISENGAGEMENT

The pawl disengages uvoder two
conditions. First, when the car speed
drops helow about 22 mph, the gov-
ernor opens: the circuit fhrough the
relay and de-enerpizes the salenoid,
permitting the return spring o pull
out the pawl. Second, the driver may
shift the owverdrive back (o direct
drive at any road speed; by pressing
the acceleraror pedal to the floor so

PAWL EMNGAGED

C110%-A

that il Jepresses the kickdown switch
STEm,

When this happens, the kickdown
switch opens the goveérnor circuit
through the rélay, and de-energizes
the solenoid, permitting the return
spring to:try to pull out the pawl.

Also, it closes the interrupter cir-
cuit and grounds the ignition long
enough for the réturn spring to pull
out the pawl,

MNormal ignition 13 restored as soon
as the pawl comes out, and the sole:
noid stem opens the ignition ground-
ing contacts. The:actual time of igni-
tion. interruption is equal to that re-
quired for one revolution of the
crankshaft,

El overHAauL

REMOVAL

The averdrive unit canoot be re-
moved from the car as a separaic

gssembly. Remove the transmission
and overdrive as a.unit, and then re-
move: the overdrive unit from the
transmisgion.

To remove the overdrive transmis.
sion follow the same procedure as
that for the 3-speed Conventional
Drive transmission plus the following:
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FIG. 6—0verdrive Unit

1. Disconnect the solencid and
governor wires at the conneclors near
the solenoid,

2. Remove the overdrive wiring

CLAME &‘/Gmmmwmm
COvER

OVERDRIVE MAIMSHAFT
AND GEAR

harness from its clip on the trans-
mission,

1, Disconnect the overdrive con-
trol cable,

DRIVING GEAR

SNAF RING

C1099-A

DISASSEMBLY

1. Mount the transmission on the
bench fixture, Drain the transmission
and everdrive,
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FIG. 7—0verdrive Adapter and
Transmission Output Shaft Removal

2, After removing the bolts that
secure the pear shift housing to the
transmission case, remove the hous-
mg and shifter forks. Discard the
gasker

3. With z sharp punch, pisrce and
remove the snap ning hole cover I
the exiension bousing (Fig. 6).

4. From the bottom, drive out the
overdrive manpal control shaft lock
pin. Poll the maznual conirel lever
and shaft out as far as it will go.

5. Remove the overdrive housing
attaching bolts.

6. Insert snap mng plicss m the
overdrive housing snzp ring hole, and
spread the snap ring that retaing the
main shaft bearing

7. Remove the overdrive housing
To fres the ourpnr <haft bearing from
the housing, it may be necessary to
tap on the shaft with 2 sofi-faced
hammer.

B. Remove the overdrnive main
shaft from the assembly. Catch any
of the cluich rollers that drop out.
Remove the rest of the rollers

9. After removing the snzp ring
from the end of the transmission out-
put shaft, remove the overrunning
clutch and planet carrier. Remove the
snap ring at the rear of the sun gear.

10. Remove the sun gear znd the
shift rail and fork assembly together.

11. Remove the snap ring that ro-
t2ins the plate and rongh assembly in
the adapter. The plate and trongh,
balk ring gear, and pawl can then be
removed.

12. Remove the input shaft hear-
ing retainer and pasket Discard the

13, If the input shafr seal is to he
replaced, use the took which are used
for the 3-speed Conventional Drive
transmission (Figs. 11 and 12, Pan
5-2).

14. Tap the input sheft forward
as far as it will go.

15. Remove the overdrive adapter
and transmission curpur shaft assem-
bly from the case (Fig. 7).

16. With 2 drift, drive the counter-

shait from the front of the case and
toward the rear until the counter-
shalt clears the front hole. Remove
the Woodrff key from the rear of the
countershait as soon as the key clears
the case_

17. Push rhe countershaft through
the cluster pear with the bearing re-
tminer tool (Fig. 8). Make sure the
cluster pear drops 1o the bowom of
the case. Remove the countershaft
from the case.

I8, Remove the snap ring from
the mpui shafi bearing outer race.
With a soft-faced hammer, drive the
input shaft and bearing toward the
rear until the bearing clears the case,

COURMTERSHAFT
C1148-A

FIG. B—Countershaft Removal

Tool—F57L-FT11-4

19. Remove the input shaft and
bearing through the gear shift hous-
mg opening.

20. Remove the cluster gear from
the case.

21. Drive the revesse idler shaft
out through the rear of the case.
Remove the Woodruff kev from the
shaft 2s spon as it clears the case.

22, Remove the snap ring that re-
t12ins the synchronizer assembly to the
iransmission output shafr. Slide the
synchronizer, blocking ring. interme-
diate gear, and low and reverse sliding
gear from the transmission output
shaft,

23, Remove the snap ning that re-
tains the output shaft bearing in the
adapter. Tap the bearing and shaft
out of the adapter. Remove the oil
baffle from the adapter.

24. If the transmission cutput shaft
or overdnve outpor shaft bearings are
10 be replaced. os= the tools shown in
Fig. 6, Part 5-2.

25. The input shaft bearing should
be replaced with the tools shown in
Fig: 7, Part 5-2.

26. The synchronizer can be dis-
assembled by sliding the high and in-
termediate sleeve from the hub,

CLEANING AND INSPECTIOM
Clean and inspect the transmission

ugmit paris in the same way as for the
conventional mransmission. Clean all
ovendnve parts thoroughiy.

Check the balk ring tension, as
shown in Fig 10, for the specified
pull. Read the spring scale while the
bzlk ring is turning because the initial
effort required to turn the nog may
be considerably higher than the spe-
cified pull. Replace the assemblv if
the tension is not within specification.

Check the inner surface of the free-
wheel unit outer race. If this suzface
s worn, the overdnve main shafl must
be replaced. Check the frec-wheel unil
rollers for cracks and wear. Replace
the complete set of 12 rollers if any
are cracked or worm,

ASSEMBLY

Always uss new gaskets and gaskel
scaler during assembly. To provide
imitial lubrication, apply a thin coal-
ing of lubricant on 211 paris before
installation.

1. Place the pilot ool (Fig, 8) in
the cluster gear. Slide the spacer over
the beaning retsiner tool. Install at
each end of the cluster gear a row of
neadle bearings, a flat washer, a sec-
ond row of needle bearings, and a
second  flar washer. Place the thrust
washers (front and rear) on the clus-
ter gear, and keep them in place with
beavy lubricant (Fig. 9, Part 3-2),

FIG. 9—Synchronizer Assembly

2, Place the cluster gear assembly
in the case. The tab on the front thrust
washer must enter the slot cast in the
caze. The tab on the stee]l washer at
the rear must be at the top.

3. Place the reverse jdler gear in
position in the case, with chamfered
gear teeth ends toward ths front. In-
stall the reverse idler shaft and Wood-
ruff key.
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FIG. 10—Balk Ring Tension Check

4. Asscmble the pilol rollers in the
wpol shait. Install the input shaft and
bearmg through the side of Lhe case
and tap into place with a sofl-faced
hammer. Instzll the snap ning on the
mput shalt bearing ouler rece. Place
a new gaskel on the bearing relainer
and mstail it.

5, Turn the transmission upside
down and work the clusier gear into
position. Start the countershaft from
the rear of the case, and puosh the
bearing retainer tool out the froml.
Instzll the Woodruff key and drive the
conntershaft until flush with the rear
face of the (ransmission case.

6. Slide the oil baifle onto the Lrans-
missicn oulput shafl, with the dished
side next (o the bearing.

FAML ALK RING GEAR

INSTALL WiITH MACHINED
RECESS IW THIS POEITION
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FIG. 11—Plate and Trough
Installation

7. Install the transmission output
shaft and bearing 'in the overdrive
adapter. Insiall the selective-fit snap
ring which secures the bearing in the
adapter.

8, Install the low and reverse slid-
ing gear on the output shaft, with the

Ciini-A

shifter fork groove toward the froat.

9. Install the intermediate and high
gear on the output shaft, with the
clutch teeth toward the [ront

10. Assembie the synchronizer by
placing the three inserts in position.
Place a spring at each end of the hub,
and hook one spring end in an inscrt
{Fig. 9). Align the etched marks on
the sleeve and hub splines, and slide
the sleave over the hub with the
shifter fork proove toward the rear.

11. Shde the synchronizer assem-
bly onto the oulput shaft, with the
rear blocking ring in place, and in-
stull the snup ring.

12. Place the pilol roller bearing
flat washer on the cutput shaft jour-
nal, and retain with grease.

13. Place a new gasket on the front
side of the adapter and retain with
gasket sealer,

14, Install the culpul shall assem-
bly and adapter in the case (Fig. 7).
Secure the adapter in place with a
bolt.

15. Place the bulk ring assembly in
the adapter with the balk ring side
oul,

15, Install the pawl with the ma-
chined recess in line with the shift rail
hole, and then install the plate and
trough assembly. Install the snap ring.

17. Install the overdrive shift rail
and fork assembly and sun gear at the
same time (Fig. 10). Install the snap
ring in the transmission output shaft
groove at the rear of the sun gear,

18. Slide the planet carrier und
clutch cam onto the output shaft, and
install the snap ring.

19. Install the clutch rollers and
hold in place with a strong rubber
band. Slide the overdrive main shaft
carefully over the clutch rollers,

20. Align the overdrive shift rail
spring with the holes in the housing.

21. Place a new gasket (Fig. 6)
on the adapter and hold it there with
gasket sealer,

22, Insisll the overdrive housing
over the main shalt and shift rail, and
sturl the bolts, Install the overdrive
main shaft bearing snap ring. Install a
ocw COVET.

23. Tighten the overdrive housing
attaching bolis,

24. Enguge the overdnive control
shalt and lever by pushing it inward.
Install the retuining pin.

25, I replacement of the overdrive
housing bushing and/or scal is neces-
sary, e the tools shown in the fol-
lowing illustrations:

Seal removal—Fig. 4, Part 5-2.

Bushing removal—Fig. §, Part 5-2.

Hushing installation—Fig. 13, Part

5-2.

Seal installation—Fig. 14, Pan 5-2,

26. With the cap drain hole at the
bottom, rotate the solenoid %4 turn
from normal position, so that the half-
ball on the solencid stem can engage
the pawl Install the two cap screws,

27. Install the drain plugs in the
transmission case and overdrive
housing.

C1014-A

SHIFT RAIL SN GEAR

FIG. 12—Sun Gear and Shift Rail
Installation

INSTALLATION

To install the overdrive transmis-
sion, follow the same procédure as
that for the 3-speed Conventional
Drive transmission plus the follow-
ing:

1. Connect the overdrive conirol
cuble 50 that there is Y -inch clear-
ance between the handle shank and
dush bracket when the lever at the
overdrive housing is against ils rear
stop.

2. Connect the solenold and gov-
ernor wires, and replace the overdrive
wiring harness In its clip.
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CLUTCH ADJUSTMENTS

CLUTCH ADJUSTMENTS (Continued)

Inches Inghes
Clutch Pedal Free Travef (Engine ldling) 1.00 Maximum Indicator Reading of Concentricity —
Flywheel Housing Bore to Crankshaft Centerline 0.010
Clutch Pedal Total Travel 8% - 6% Maximum Indicatar Reading of Face Squareness—
Flywheel Housing M i kshat
Maximum Variation of Finger Height 0031 Erywheel Housing Mounting Face to Crankshatt 0007
*Using Tool No. 6392-N
CLUTCH IDENTIFICATION
Pressure Piate Disc
Diameter Number of Number of
Engine {inches) Springs Spring Color Springs Spring Color
352 V-8 11 9 Pea Green 12 Blue
TRANSMISSION GEAR RATIOS
1st Gear 2nd Gear Ird Gear Reverse Gear 4th Gear
Engine Conventional Conventional Convantiona Conventional
Drive Overdrive Drive Overdrive Drive Overdrive Driva Overdrive | Overdrive
352 V-8 2.49 249 1.59 1.59 1.00 1.00 315 315 0.72
LUBRICANT REFILL CAPACITIES TRANSMISSION ADJUSTMENT
Pints
(Approximate)} Inches
Conventional Drive 3
Cluster Gear End Play 0.004 -0.018
Overdrive 4

TORQUE SPECIFICATIONS

Foot
Bolts Paunds
Flywheel Housing to Black 40-50
Clutch Pressure Plate and Cover Plate Assembly to Flywheel 23-28
Lower Access Caver Plate to Flywheel Housing 17.20
Transmission Extension to Transmission Case 37-42
Rear Mount Attaching Retainer to Transmissian 40-45
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Two Crujse-O-Matic transmissions
are used in 1960 Thunderbirds,

The tramsmission used with the
352 V-8 engine has a COSP-T003-A
part number and a PBL-AH serial
number prefic. Scvrial oumbers on
both transmissions begin at 10,001,

The (ransmission used with the
430 Y-8 engine has a PBB-7003-M
part number and a PBB-M (260)
serinl pumber prefix.

The two transmissions . are iden-
tical in rtorque converter, control
valve body, clutch, servo, and plan-

etary gear operation, They differ in
size and, in some cases, in construc-
tion, The service procedures given
here apply to both transmissions
unless otherwise noted, In the text,
the trunsmissions are referred to as
the PBL and the PBB.

] TORQUE CONVERTER

PRIMARY SUN IRANSMISSION  DISTRIBUTOR EXTENSION HOUSING
TURBINE MPELLER FRCNE QL S8, GEAR SHAFT CASE SLEEVE SEAL
. SPEEDOMETER
STATOR COMVERTER |  FRONT ONPICAT (RUERNAL | ppymary DRIVE GEAR
COVER HOUSIMG PUME  ppoT GEAR SUM GEAR

BAMD REAR

FRONT

COMVERTER % L

EMGIME
CRANESHAFT

REAR

TURBEME SHAFT CLUTCH

REAR CLUTCH

PRESSURE PRI

EEGULATOR
BODY

e SURPORT
FLYWHEEL

FIG. 1—Typical Cruise-0-Matic Transmission

The hydraplic torque converter
(Fig. 2) consists of an impeller
(pump), & turbine, and a stator. All

these parts are enclosed and operate
o & fuid-filled housing.
When the engine is running, the

REAR

SPEEDOMETER
DRIVEM GEAR

CUTPUT
SHAFT

N SPLINE \

SEAL  EXTEMSIOM
HOUSING

GOVERNOR
PRIMART FINIOHN

SECOMDARY
SUN GEAR

SECOMDARY
PINICN

CONTROL VALVE
BOOY

T——— 0L PAMN

REAR CLUTCH
PISTOM

D1133-A

fluid in the torque converter Aows
from the impeller to the turbine and
back to the impeller through the
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4
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FIG. 2—Cross-Section of Typical
Torgqua Converter

stator. This flow produces a maxi-
mum torque increase of about 2 to 1
when the turbine is stalled. When
enough torgue is developed by the en-
gine and impeller, the trbine begins
to Totate, turning the turbine shaft.

The converler torgue  multiplica-
twon gradually tapers off as turbine
speed approaches impeller speed, and
it becomes 1 to 1 when the turbine
i being driven at 9710 impeller
speed. Thisis known as the “coupling
paint."

When the turhine is rotating: at less
than 9/ 110} impeller speed,. the con-
verter is multiplying torque, The fluid
leaving the turbine blades strikes the
front face of the stator hlades. These
blades are held stationary by the ac-
tion of a.onesway cluich (Fig. 2) as
long as the fluid is directed against the
front face of the hlades.

When the turbine rotates faster
than 9/10 impeller specd, the con-
verter no longer multiples torgue.
The fiuid is directed against the back
face of the stator blades. As the one-
way clutch permits the stator to ro-
tale only in the direction of impeller
rotation, the stator begins to turn
with lhe impeller and turbine. The
converier operates as an o efficient
Auid coupling as long as the turbine
speed remains greater than 9/10 im-
peller speed.

A constant flow of fluid info and

RADIATOR

i

COOLE W ELEX LINES
D1134-A

FIG. 3—Transmission Fluid Cooler
Location

out of the converler iz maintained.
Some of the Mnid coming out of the
converter is foreed through a cooler
located in the radiator tank (Fig. 3).

E PLANETARY GEAR TRAIN, CLUTCHES, BANDS, AND SERVOS

T TURBIHE

CEMTER SR WAY

PLANETARY GEAR TRAIN

CLUTCH The planclary gear train consists
of  primary sun gear, secondary sun

gear, primary and secondary pinions

HF=-is. weege  REAR A
AN ELIECH

INTERMAL

GEAR o 2 E
FRONT which are held in. a common carrier,
CLUTCH PRIMARY. and an internal gedr [0 which the
_ EUN CEAR transmission output shaft is attached

{Fig. 4).

FRONT CLUTCH
The front clotch drive plates (Fig.
5) are connected to the turbine shaft

FRLIMT REAR: CLUTCH  DRLIM

CLUT
"II muf..,“ REAR ‘CLUTCH
IR DI5C PISTOM
Wl FRONT SPRING
W CLUTCH o BEAR CLUTCH

INFUT

(TLRBINE]
TLIRBIME
SHAFT SECONDARY SHAFT
SUN GEAR PRIMARY '
PIMFOTS {2)
PRIMARY . SLH
GEAR SHAFT SECONDARY
FL'Y W HEEL il D100&-A
A DRIVEM

FIG. 4 —Plonetary Gear Train FLATES
; : : PRIMARY
The compound planetary gear train and servo-operated bands drive or DRIVE SUM GEAR
ransmils power from the torgue con- hold certain gedars to provide the FLATES R e

verter turbine shaft to the fransmis-
sion output shaft. Hydraulic clutches

various transmission gutput ratios,

FIG. 5Front and Rear Clutches
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RELEASE
PRESSURE
LINE

PRESSURE
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FIG. 6—Front Servo

D1135-A

through the front clutch drum. The
driven plates are connected to the
primary sun gear shaft.

The front clutch is operated by
fluid pressure against the clutch pis-
ton. The piston moves against a disc
spring which acts as a lever to lock
the drive and driven plates together.
When the clutch is applied, the pri-
mary sun gear is locked to and driven
by the turbine shaft. The piston is re-
turned to the release position by the
disc spring when the fluid pressure
is removed (Fig. 35).

In neutral, the front clutch drum
and steel plates are being driven while
the bronze plates are stationary. In
reverse, the clutch is not applied,
since the steel and bronze plates must
rotate in opposite directions.

REAR CLUTCH

The rear clutch {Fig. 5} is operated
by fluid pressure against the clutch
piston. Movement of the piston com-
presses the release spring and locks
the multiple-disc clutch. The rear
clutch drive plates are splined to the
front clutch drum and the driven
plates are connected to the rear clutch
drum and secondary sun gear. When
the rear clutch is applied (in the re-

verse and third gear ratios) the sec-
ondary sun gear is driven, The piston
is returned to the released position by
the release spring (Fig. 5).

In neutral, the rear clutch bronze
plates are being driven while the steel
plates are free. In second gear, the
bronze plates arc driven, but the steel
plates are held stationary. In first
gear, the bronze plates are driven
clockwise at engine speed while the
steel plates are driven counterclock-
wise,

FRONT BAND AND SERVO

One end of the front band, which
encircles the rear chutch drum, is an-
chored to the transmission case, and
the other end is connected to the
front servo.

Fluid pressure moves the front
servo piston against the inner end of
the front servo actuating lever. Force
is transmitted through a strut between
the outer end of the lever and the
end of the band to tighten the band
around the rear clutch drum. Under
certain conditions, the servo is re-
leased by directing fluid pressure to
the opposite side of the piston, as-
sisted by release spring force.

An accumulator piston in the front
servo operates with the apply piston
to cushion band application. Fluid
pressure is exerted apainst both the
apply piston and the accumulator pis-
ton at the same time. However, the
apply piston offers less resistance to
the pressure than the accumulator
piston, and rapidly moves out to start
band application (Fig. 6).

When the fluid pressure overcomes
the resistance of the accumulator pis-
ton, this piston is forced to move
out. At this time, both pistons offer
equal resistance lo the pressure, and
continue to move out together more
slowly to cushion final band appli-
cation.

REAR BAND

APPLY
PRESSURE

ACTUATING
LEVER

ACCUMULATOR
PISTOMN P100w-A

FIG. 7—Rear Servo

REAR BAND AND SERVO

The rear band fits around the plan-
etary gear drum. Onec end of the
band contacts the end of the band
adjusting screw, and the other end
connects to the rear servo.

Two rear servo pistons apply the
rear band (Fig. 7). The small (fast-
acting) piston, which is in direct con-
tact with the servo lever, is located
inside the large piston.

Fluid pressure against the large
piston flows through a check valve to
work against the small piston, which
has low pressure resistance from the
spring force of the rear band and
whatever friction is in the servo lever
and band struts. At a very low apply
pressure and small volume of fluid
flow, the small piston moves out and
tightens the rear band on the pinion
carrier.

When the apply pressure builds up
to about 10 psi, the large piston
moves out against its return spring,
allowing the check valve to close.
When the check valve closes, the fluid
in the small piston is trapped, and the
apply force of the large piston is
added to that of the small piston,

With full band application, the
trapped fluid can bleed out through
an orifice, allowing the small piston to
bottom on the large piston.

El rower FLOWS

Table 1 lists the ratios obtained
through the various power flows.

POWER FLOW—NEUTRAL

When the transmission is in neutral
(Fig. 8), none of the gear train mem-
bers is held or driven, and no power
is transmitted to the output shaft.

POWER FLOW—FIRST GEAR, L

In first gear when the selector lever
is at L, the primary sun gear is driven
and the pinion carrier is held by the
rear band (Fig. 8). Power is trans-
mitted to the primary pinions, the

secondary pinions, and the internal
gear, driving the internal gear in the
same direction as the primary sun
gear. The sccondary sun gear turns
free in the reverse direction and has

no effect on the gear train,
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FIG. B—Power Flows

POWER FLOW-—
FIRST GEAR, D1

In first gear at the D1 selector
lever position, the pinion carrier is
held against rotation by the one-way
clutch instead of by the rear band
(Fig. 8). First gear at DI is the only
gear that uses the one-way clutch.
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POWER FLOW wmmp

ROTATION —

POWER FLOW-—SECOND GEAR

Second gear ratio is obtained by
driving the primary sun gear and
holding the secondary sun gear (Fig.
8). The primary pinions drive the
secondary pinions, causing them to
“walk” around the secondary sun
gear and to carry the internal gear
and output shaft around with them.

REAR CLUTCH /

\\\\\\\\\\&\\\m\\\ REAR BAMND

RELEASED
SECOND GEAR
REAR BAND
APPLIEC CARRIER

STATIOMARY

FRONT CLUTCH
RELEASED

FRONT BAND
RELEASED

REVERSE GEAR

D1136-A

POWER FLOW-—THIRD GEAR

In third gear, the primary and sec-
ondary sun gears are locked together
and driven as a unit (Fig. 8}, There-
fore, the pinions cannot rotate and
the entire planetary train revolves as
a unit, which causes the output shaft
to rotate at the same speed as the
turbine shaft.
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TABLE 1—Cruise-0-Matic Gear Ratios

POWER FLOW-—REVERSE GEAR

Reverse gear is obtained by driv-
ing the secondary sun gear and hold-
ing the pinion carrier (Fig. 8). The

secondary pinions drive the internal

gear in the reverse direction. The pri-
mary sun gear and the primary pin-

ions rotate freely and have no effect
on the gear train.

POWER FLOW—

PARK POSITION

When the selector lever is in the

Gear iilgf’;?r f;;i f;ld A?);Tiid Gear Ratio : 1
ostion PBL PBB

Neutral N None None —_— —
First DlorL Front Rear* 2.40 2,37
Second Dl or D2 Front Front 1.47 1.48
Third Dlor D2 Front and Rear None 1.00 1.00
Reverse R Rear Rear 2.00 1.84

P (park) position, the parking pawl
engages the external teeth on the in-

ternal gear to lock the internal gear
and output shaft to the case. This
locks the rear wheels to prevent
movement of the car.

*In first gear D1, the planet carrier is held against rotation by the one-way clutch.

ﬂ HYDRAULIC CONTROL SYSTEM OPERATION
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FIG. 9—Hydraulic Control System—Neutral Position
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PRESSURE PUMPS

The front pump (Fig. 9), driven by
the converter impeller, delivers fluid
pressure to the transmission hydrau-
lic control system whenever the en-
gine runs. The rear pump, driven by
the transmission output shaft, delivers
fluid pressure to the control system
when the car moves forward,

Both pumps deliver fluid pressure
to the control pressure regulator and
control valve body. A regulated con-
trol pressure is available at the con-
trol valve body whenever the engine
is running or the car is moving for-
ward above approximately 15 mph.

THROTTLE PRESSURE

Throttle pressure adjusts transmis-
sion operation to engine torque. This
pressure is produced from control
pressure by the throule valve (Fig.
9}, and is controlled by the compres-
sion on the throttle valve spring when
the accelerator pedal is depressed,

Throttle préssure will vary from
zero (at closed throttle) to the same
pressure as maximum control pres-
sure (at wide-open throttle).

MODULATED THROTTLE
PRESSURE

In D1 and D2, a modulated throt-
tle pressure is directed to one face on
the compensator valve to adjust com-
pensator pressure to accelerator pedal
depression (engine torque).

In L and R, the modulator valve is
positioned by control pressure so that
full throttle pressure is directed to
two faces on the compensator valve,
This causes a greater decrease in
compensator pressure with throttle
opening; hence, a greater increase in
control pressure.

SHIFT VALVE PLUG PRESSURE

Before throttle pressure is ad-
mitted to the 2-3 shift delay valve,
it must open a passagc past the spring-
loaded throttle reducing valve,

Approximately 20 psi throttle
pressure is required to move the plug
against its spring far enough to open
the passage; hence, the pressure past
the plug is reduced.

GOVERNOR PRESSURE

Governor pressure is produced
from control pressure by the valve
in the governor body which rotates
at output shaft speed.

Governor pressure acting on a
valve face balances centrifugal force
acting on the governor weight and
governor valve, and is, therefore,
proportional to road speed.

CONTROL PRESSURE AND
COMPENSATOR PRESSURE

Control pressure is regulated by
the spring-loaded control pressure
regulator valve (Fig. 9). It is ad-
justed to engine torque, road speed,
and selector lever position.

To accomplish this, compensator
pressure under various conditions is
adjusted by throttle pressure (engine
torque), governor pressure (road
speed), or selector lever position.
Compensator pressure, in turn, ad-
justs control pressure.

CONVERTER PRESSURE

Like control pressurc, converter
pressure is regulated by the converter
pressure regulator valve spring and
i1s adjusted to driving conditions by
COmMPpensator pressure,

DOWNSHIFT VALVE

The downshift valve is in the con-
trol valve body bore with the throttle
valve. The inner throttle lever con-
tacts one end of the spring-loaded
downshift valve.

Control pressure is directed to a
land of the valve. Linkage is connect-
ed between the accelerator pedal and
throttle lever. The downshift valve is
moved to open a passage to direct
control pressure to the 2-3 shift valve
and 1-2 shift valve when the accelera-
tor pedal is depressed through the
detent,

TRANSITION VALVE

The transition valve makes pos-
sible a 3-1 closed throttle downshift
in D1 operation. This valve admits
or blocks control pressure to the front
servo apply piston. It is opened by
control pressure to the front servo,
and is closed by control pressure
through the 1-2 valve.

INHIBITOR VALVE

The inhibitor valve prevents a shift
into first gear when the selector lever
is moved to I above 28 mph by
blocking control pressure to the rear
servo. The valve is closed by gover-
nor pressure and is opcned by spring
force and throttle pressure,

REAR SERVO LOCKOUT
VALVE

The rear servo lockout valve blocks
control pressure flow to the rear servo
in D1 and D2 ranges.

1-2 SHIFT VALVE

The 1-2 shift valve controls the
1-2 shift, the closed-throttle 3-1 shift,
and the partial-to-full-throttle 2-1
shift. The valve is held in its rest po-
sition by a spring and throttle pres-
sure, and is opened by governor
pressure,

3-2 COASTING CONTROL
VALVE

The 3-2 coasting control valve (Fig.
9) operates in the front servo relcase
passage.

During a 3-2 closed-throttle down-
shift in D2 range, the valve is po-
sitioned by its spring so that front
servo release pressure must exhaust
slowly through an orifice. This slow
exhaust of release pressure provides
a slow front band application.

During a partial-to-full-throttle
3-2 downshift, the 3-2 coasting con-
trol valve is positioned by throttle
pressure so that the front servo re-
lease pressure can cxhaust rapidly
to provide a rapid front band ap-
plication.

3-2 KICKDOWN CONTROL
VALVE

The 3-2 kickdown control valve
operates in the front servo release
pressure passage between the 2-3
valve and the front servo. A check
valve is installed parallel with the
kickdown valve in the same passage
so that release pressure flow to the
servo by-passes if.

The kickdown valve contrels the
rate of front servo release pressure
exhaust (flow from the servo), and
thereby the rate of front band appli-
cation.

The 3-2 kickdown control valve
eliminates the possibility of a run-
away condition in the transmission
during a 3-2 kickdown at low car
speeds {(about 25 mph). It also elim-
inates the possihility of a tie-up dur-
ing the samc shift at higher speeds
(50 mph and more}.
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HYDRAULIC CONTROL
SYSTEM—NEUTRAL

The manual valve at N selector
lever position blocks the fluid flow to
both clutches and both bands. With
no fluid pressure in the clutches or
servos, the clutches and bands are
released by spring pressure, prevent-
ing power being transmitted to the
transmission output shaft.

Neutral operation of the transmis-
sion keeps control pressure up to its
proper value, maintains a full torque
converter, lubricates the transmission,
and maintains a flow of fluid through
the cooling system.

HYDRAULIC CONTROL
SYSTEM—D1, FIRST GEAR

When the selector lever is moved
from N to DI, the manual valve
opens three passages to control pres-
sure, From left to right (Fig. 9),
the first passage admits control pres-
sure to supply the 2-3 valve and close
the rear servo lockout valve, The sec-
ond passage admits control pressure
to apply the front clutch, supply the
governor and transition valve. The
third passage admits control pressure
to fiow through the 1-2 and inhibitor
vaives and close the transition valve.

With the front clutch applied, the
primary sun gear tries to drive the
pinion carrier in a counterclockwise
direction. Counterclockwise rotation
at the pinion carrier is prevented by
the one-way clutch. With the front
clutch applied and the pinion carrier
held, the transmission is in first gear.

HYDRAULIC CONTROL
SYSTEM—D1, SECOND GEAR

The 1-2 shift occurs when gov-
ernor pressure force on the 1-2 shift
valve overcomes shift plug pressure
and spring forces. The 1-2 valve
moves inward, exhausting the fluid
which holds the transition valve
closed. The transition valve opens
and admits control pressure to apply
the front band.

The front clutch remains on, and
the front band applies to put the
transmission in second gear,

HYDRAULIC CONTROL
SYSTEM—D1, THIRD GEAR

The 2-3 shift occurs when govern-
or pressure force overcomes spring
and shift plug pressure force at the
2-3 shift valve, When the shift valve
opens, control pressure flows through
it to apply the rear clutch and release
the front band, With both c¢lutches
appiied, the transmission is in third
gear.

HYDRAULIC CONTROL
SYSTEM—D2, SECOND GEAR

When the manual valve is at the
D2 selector lever position, control
pressure to the 1-2 shift valve is cut
off. This condition permits control
pressure to flow through the transi-
tion valve to apply the front band.

With the front clutch and the front
band applied, the transmission oper-
ates in second gecar.

HYDRAULIC CONTROL
SYSTEM—D2, THIRD GEAR

Operation in D2 range, third gear
1s the same as in D1 range, third gear
except that the closed throttle down-
shift is from third to second in D2
instead of from third to first as in D1.

HYDRAULIC CONTROL
SYSTEM—D1 AND D2,
3-2 KICKDOWN

When the accelerator pedal is de-
pressed through the detent, the down-
shift valve opens a passage that ad-
mits control pressure behind the 2-3
shift plug to oppose governor pres-
sure. If the transmission is in high
and road speed is below 54-67 mph,
the 2-3 valve will be forced closed
against governor pressure. When the
2-3 valve closes, control pressure
which has been applying the rear
clutch and releasing the front band
is exhausted. The apply pressure
that was in the front servo in third
gear is now free to apply the front
band. As soon as the front band ap-
plies, the transmission is in second
gear.

HYDRAULIC CONTROL
SYSTEM—L, FIRST GEAR

In L range, first gear, control pres-
sure is directed by the manual valve
to apply the front clutch and rear
band. Control pressure is also direct-
ed by the manual valve to lock the
1-2 and 2-3 shift valves in their closed
positions. Since neither shift valve
can move, the transmission will stay
in first gear regardless of throttle po-
sition or road speed.

HYDRAULIC CONTROL
SYSTEM—REVERSE

When the manual valve is shifted
into reverse, contro] pressure is di-
rected to apply the rear clutch and
rear band. Governor supply pressure
is cut off by the manual valve; hence,
the transmission cannot shift auto-
matically,
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TRANSMISSION FLUID
RECOMMENDATIONS

Ford Automatic Transmission
Fluid BEA-19582-A 1s recommended
for wse in Cruise-0-Matic transmis-
sions, Substitute: fluids or oils may
affect the operation of the irans-
mission,

Gil-saluble red dye, nseful in de-
tecting transmission fluid leaks, can
be added o the fluid without karmiul
etfedis o the (ransmission.

TRANSMISSION FLUID
LEVEL CHECK

The trunsmission fuid level should
be checked at 1000-mile intervals.

1. Make sure the ear is standing
level, wnd then firmly apply the park-
ing brake.

2. Run the engine at normal idle
speed. IT the lrapsmission fluid fs
cold, run the engine at fast idle speed
[about 1200 rpm) until the fluid
reaches s normal operating  tem-
perature. When the fluid is warm,
slow the engine down to normal idle
speed,

3. Shift the selector lever through
all positions, and place the lever at P.

4. Clean all dirt from the trans-
mission . Auid dipstick cap before re-
moving the dipstick from the filler
rube;

5. Full the dipstick out of the fube,

FLYWHEEL DRalW PLUG HOLE DI10Z8-A

FIG. 1—Converter Drain Plug
Removal

wipe it clean, and push it all the way
back into the tube.

6. Pull the dipstick out of the tube
again, and ¢heck the fuid level, 1f
necessaly; add fuid through the filer
(ube 1o raise the fluid level to the F
(full) mark on the dipstick, Do not
owerfill,

TRANSMISSION FLUID
CHANGE

The transmission fluid should be
¢hanged as recommended in Group
17, The approximate tefill capacity is
It gquarts for the PBL transmission,
and 10%: quarts for the PBB trans-
misson,

1, Bemove the cover from the
lower. froot side of the converter
housing.

%2, Remove one ol the converter
drain plugs (Fig, 1),

3. Rotate the converter 1807 and
reinove the aother plug, Do not at-
tempt to turn the converter with a
wrench on the converter stud nuts,

4, Disconnect the finid filler tube
{rom the transmission oil pan,

5, When the fluid has stopped
draining from the ransmission and
converter, remove and thoroughly
cledn the oil pan and screen, Discard
the gil pan gasket.

6, Plact a new gasket on the oil
pan, and inseall the sereen snd pan on
the tranamission,

7. Connect the filler tube to the oil
pun, and tighten the fitting securely.

8. Install both drain plugs in the
converter cover, and lorgue them to
13-28 foot-pounds.

9. Install the converler housing
Cover,

1k Add 5 quarts of fluid o the
transmmission through the fller tobe,

11. Run the engine at idle speed
for aboul 2 minutes, and add 5 more
quarts of fluid. Run the engine at fasl
idle spead (about 1200 rpm) until i
reaches its normul operating tem-
perature. Do not race the engine,

12, Shift the selector lever through
all the positions, place it at P, ind
cheek the fluid level. 1f necessary; add
enough fluid to the iransmission to
raise the level to the F (full) mark
oo the-dipstick. Doonot overtill,

E] CONTROL LINKAGE ADJUSTMENTS

The- transmission control linkage
adjustments should be performed in
the ordér in which they appear in
thiz section of the manual.

THROTTLE LINKAGE

ADJUSTMENT

PRELIMINARY ADJUSTMENT
1. Apply the puarking brake, and

place the selector lever s .

2. Run the engine at normal idle
speed. If the engine is cold, run the
engine ab fast idle speed (ahout 1200



6-10 GROUP 6 — (RUISE-O-MATIC TRANSMISSION

CARBUSETOR CONNECTING LNk

DASHFOT IDLE ADJUSTMENT

FIG. 2—Throttle Linkoge

rpm) uniil it reaches normal operal-
ing temperature. When the engine is
warm, slow it down 1o normal idle
speed.

3, Connect a tachometer 1o the
enging,

4. Adjust engine idle speed o 450-
475 rpm with the transmission se-
lector in IVl or D2,

The carburetor throttle lever musi
be against the idle adjusting screw
(Fig. 2) at 450-475 rpm in D1 or D2,
To make sure that the carburetor
throtile lever is against the adjusting
serew, miake the following checks:

Check for clearance between the
bottomed dashpot plunger and the
carburetor lever al engine idle.

Check the position of the fast idle
cam, It must be in the hot position,

5. Afler the engine idle speed has
bezn properly adjusted, stop the en-
gine and adjust the anti-stall dashpot
cledrance.

On cars'with an external type dash-
pot (Fig. 2), cheek the clearance be-
tween the dashpot plunger and the
throttle lever. Hottom the dashpot
plunger against its spring, und then
adjust the clearance berween the bot-

Gougs Fin

ACCEERATOR CONMNICTENG LINK

THROTTLE COMTROL ROD CLEVIS D1140-A

tomed plunger and the throttle lever
to 0.060-0.090 inch.

On cars with an internal type dash-
pot (Carter Carburetor), the dashpot
is checked at the closed-throttle and
wide-open throwle positions (Fig. 3).

Vg—Tie INCH AT WIDE OFEM THROTTLE
. a "

Yis—3 INC
HCRM  £1(5ED THROTTLE
B1137-A

DASHPOT : AlR
PLUMGER
OPFERATING LEVER

FIG. 3—Dashpot Adjustment on
Carter Carburetor

With the pnimary throttle plates
closed 10 the hot idle position, there
should be a Ys—%=inch clearance
between the dashpot plunger operat-
ing lever and the top surface of the
air horn (Fig. 3,

With the primary throttle plates
wide open, there should be a clearance
of ¥s-Tie-inch between the dashpot
plunger operating lever and the top
surface of the air horn.

If clesrances are not within limits,
refer to Part 3-1 for adjustment pro-
cedures,

6. Disconcct the throitle controel
rod clevis from the sccelerslor as-
sembly.

7. Dusconnect the carburetor con-
necting link from the acceleralor as-
scmbly.

8. Insert 2 pauge pin (34 inch
drill rod) through the gsuging holes
as shown in Fig. 2.

9. Lift the curburetor connecling
link 1o its normal operaling posilion,
Maintain forward pressure on it so
that the carburetor throttle lever is
held solidly against the idle adjusting
screw, With forward pressure on the
link, adjust ils length so that the
trunnien can be freely fitted into the
accelerator assembly lever, From this
free-fit position, rotute Lthe trunnion
one full wrn counterclockwise 1o
lengthen the link. Remove the gauge
pin and connect the link to the sceel-
erator assembly lever,

10, Cheek the alignment of the
gauge pin holes. Open the throule
and permit the throttle linkage re-
tructing spring (o retucn the linkage
to its hot idle position, Now, the pin
must enter [recly. I necessury, re-
adjust the carhurgtor connecting link
1o obtain a free enwry for the gauge
pin.

11, Remove the gauge pin and
udjust the throttle eontrol rod. Pull
upward gently but firmly on the rod
10 hold the trunsmission lever againsl
its internal stop.

12, Rotte the clevis until the
clevis pin freely fits the sccelerator
assembly lever, Lengthen the throttle
control rod by rotuting the cluvis 3
turns counterclockwlse o obtaln an
approximate setting,

13. Connect the throttle controel
rod (o the weeelerntor ussembly lever,
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FIG. 4—Final Adjustment of Throtile Linkage

14. Adjust the accelerator connect-
ing link to obtain 2 pedal height of
442 inches. Measure from the top
corner of the pedal to the floor.

Final adjustment of the throttle
control rod must now be made by the
Pressure Method of linkage adjusi-
ment.

FINAL ADJUSTMENT—PRESSURE
METHOD

1. Applv the parking brake 1o pre-
venl operation of the rear pump and
for safety.

2, Raise the car on a hoist, and
remove the Y&-inch pipe plug located
on the transmission case rear face,

3. Insiall the pressure gauge.

4. Lower the car to the floor.

5. Position the gauge 5o that it can
be read from the driver's seal, and
connect a iechomeler 1o the cogine
(Fig. 41,

6. Shift the selector lover o D2
or D1,

7. Increase the engine speed to
1000 rpm and note the gauge reading.
If the pressure reading is below 80

TABLE 1—Fluid Pressure Ranges

Engin Senr | ehd
Position (psi)
Idls All 56-72
1000 rpm D1 orD2 ED-éi‘r_
[ .;151“ G D1 or D2 150170 A
Stall R 196-216
Stall L 196-216

psi, the throttle rod clevis must be
rotated 1o lengthen the rod. If the
pressure reading is more than 85 psi,
the clevis must be rotated 1o shorten
the rod.

I'o obtain consistant gauge read-
ings, advance the engine throtte so
that 1000 rpm is not exceeded. If
1000 rpm i excecded, reduce engine
speed 1o idle and then advance 1o
1000 rpm.

8. Sccure the throitle control rod
clevis 1o the linksge and tighten the
locknut 1o secure the adjustment.

9. Check the pressure adjustments
ul idle and stall speeds, Accepiable
pressure limits for idle and stall con-
ditions are shown in Table 1.

If idle pressure is above specifica-
tions and linkage cannot be shortened
further, the throttle lever internal
stop must be benl away from the
valve body. If the idle pressure is
below specifications or is unsteady,
trouble may exist in the rransmision,
and normal diagonosis  procedures
should be tollowed.

If siall speed is not within speci-
fications, normal diagnosis procedures
must be followed. Do not operate the
car for long periods of time under
stull or partio]l stall conditions, Ob-
tain  pressure readings guickly and
decrease engine speed to idle.

MANUAL LINKAGE
ADJUSTMENT

1. With the engine stopped, dis-
connect the upper end of the manpal
shift rod and clevis (Fig. 3) from the
shift selector lever.

2. Position the selector lever so
that the pointer is down against the
steering column stop in the D1 posi-
hon.

3. Shift the manual lever on the
transmission (o the DI detent position
(second from the boltom).

4. Rotate the clevis on the manual
shift rod until it can be easily installed
on the selector lever pin, Then,
lengthen the rod by lurning the elevis
three turns counterclockwise,

5. Lock the clevis in place, and

connect the rod and clevis to the
selector lever,

6, Check the pointer alignment [or
ull positions of the selector lever,
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MJ.NUM. SHIFT- ROD CLE‘-’IE

H
D1138-A

FIG. A —Transmission Manual
Linkage

SELEC!'DR LE'u"EE

STARTER NEUTRAL SWITCH
ADJUSTMENT

Check the starter clreuit in all se-
lector lever positions. The circuit
must be open in -all positions except
Mund P,

To adjust the starter neutral
swilch, loosen the screws that attach
the switch to the steering column
(Fig. 4). Posiion the switch so that
the starler cireuit 15 closed when the
selector lever is ul N und P.

STARTER MEUTRAL AND
BACK-UR LIGHT SWITCH

FIG. ﬁ-smmi' Heu'lrul Switch

E] BAND ADJUSTMENTS

The transmission front and rear
bands should be adjusted afler lhe
first 1000 miles of operation, and at
12,000-mile intervals during normal
operaton.

FRONT BAND ADJUSTMENT

1. Bizconnect the fluid filler tube
from the oil pan, and drain the Auid
from the rransmission. If the same
fiuid is to be used again in the trans-
mission after the band adjustment,
filter the fluid through a 100-mesh
screen as it drains from the transmis-

HE T—anl Band Adjustment

4y inch Orive Wy inch Deive

Datail #32
Detail &3
=—= T-Mandle Extension
Toel-TSAL TT?SA

Da}ull =1
'.FnrJr:I' Haldar

5-247 ﬁ
Fol B s

!}.-——- TM-410 TM-82 —j]

D101 7-A

FIG. B—Front and Reor Band
Adjusting Tool

sion. Make sure that the container is
clean, Re-use the fuid only if it is in
good condition.

2, Remove and thoroughly clean
the oil pan and screen. Discard the
oil pan gasket.

3}. Loosen the front servo adjusi-
ing screw locknut two full turns with
a Ya-inch wrench. Check the adjust-
ing screw for free rotation in the
actuating lever after the locknut is
loosened, and free the screw if neces-
sary.

4. Pull the adjusting screw end of
the actuating lever away from the
servo body, and insert the adjusting
tool gauge block (Fig: T) between the
servo piston stem and the adjusting

screw, If the tool shown in Fig, 8 isto
be used to adjust the front hand, the
gauge block for this tool should be
inserted between the piston stem and
the screw,

5. Tighten the screw with the ad-
justing tool wrench until the wrench
overruns the scrow, und then back off
the screw exactly one full turn.
Severe damage may result to the
transmission If the adjusting screw Is
not hacked off exactly one full turn,

With the tool shown in Fig. 8
install the socket handle on the ¥
inch socket, Insert the T-handle ex-
tension through the socket handle
and socket, and install the screw-
driver socket on the T-handle exten-

Targue Wiranch

Tonl—T38L.7195.4

D1143-A

FIG. 9—Rear Bond Adjustment
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sion. Place the tool on the adjusting
screw 50 that the screwdriver socket
engages the screw and the %sg-inch
socket engages the locknut. With a
torque wrench on the T-handle ex-
tension, tighten the adjusting screw
to 10 inch-pounds torque, and then
back off the screw exactly one full
turn.

6. Hold the adjusting screw sta-
tionary, and torque the locknut to
20-25 fout-pounds.

7. Remove the gauge block from
the transmission.

8. Place a new gasket on the oil
pan, and install the screen and pan
on the transmission.

9. Connect the filler tube to the
oil pan.

10. Fill the transmission with

fluid, using the fluid changing pro-
cedure given on page 6-9. If the fluid
that was drained from the transmis-
sion is to be used again, filter the
fluid through a 100-mesh screen as
it is poured back into the transmis-
sion. Re-use the fluid only if it is in
good condition.

REAR BAND ADJUSTMENT

1. Rcmove the front console (Fig.
9} to expose the access hole, and then
remove the cover from the hole,

2, Wipe all dirt from the rear band
adjusting screw threads, and oil the
threads,

3. Place the socket holder on the
% -inch socket (Fig. 8). Insert the
T-handle extension through the
handle and socket.

4. Place the 4s-inch 8-point socket
on the extension. Place a torque
wrench on the T-handle extension.

5. Insert the assernbled tool in the
access hole so that it engages the ad-
justing screw and the locknut,

6. Loosen the adjusting screw
locknut.

7. Tighten the adjusting screw to
10 foot-pounds torque.

8. Remove the torque wrench
from the T handle extension and back
off the adjusting screw exactly 114
turns. Severe damage may result to
the transmission if the adjusting screw
is not backed off exactly 134 turns,

9. Held the adjusting screw sta-
tionary, and torque the locknut to
35-40 foot-pounds.

10, Install the access hole cover
and replace the front console,
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] PRELIMINARY CHECKS

The following preliminary checks
should be made on a Cruise-O-Matic
transmission before proceeding with
any other trouble-shooting checks.

TRANSMISSION FLUID
LEVEL CHECK

Check the transmission fluid level,
using the procedure given in Part
6-2. A low fluid level can affect the
operation of the transmission, and
may indicate fluid leaks that could
calse transmission damage.

A fluid level that is too high will
cause the fluid to become aerated.
Aerated fluid will cause a low control
pressure and the aerated fluid may be
forced out the vent tube.

TRANSMISSION FLUID
LEAKAGE CHECKS

Check the speedometer cable con-
nection at the transmission. Replace
the rubber seal if necessary.

Inspect the governor inspection
plate for leakage. Install a new gasket
if needed.

Leakage at the oil pan gasket often
can be stopped by tightening the at-
taching bolts to not more than 10-13
foot-pounds torque. If necessary, re-
place the gasket.

Check the fluid filler tube connec-
tion at the transmission oil pan, If
leakage is evident here, tighten the
fitting,

Check the fluid lines and fittings
between the transmission and the
cooler in the radiator tank for loose-
ness, wear, or damage, If leakage
cannot be stopped by tightening a
fitting, replace the leaking parts.

Check the engine coolant in the
radiator. If transmission fluid is pres-
ent in the coolant, the cooler in the
radiator tank is probably leaking.

The cooler can be further checked
for leaks by disconnecting the lines
at the cooler fittings and applying 5
psi air pressure to the fittings. If the
cooler is leaking and will not hold
this pressure, the radiator must be

replaced. The cooler cannot be re-
placed separately,

If leakage is found at either the
throttle lever shaft or the manual
lever shaft, replace the corresponding
seal,

Inspect the hexhead pipe plug on
the teft side of the transmission case
at the {front. If the plug leaks, tighten
the plug to 7-15 foot-pounds torque.
If tightening does not stop the leak,
replace the plug.

If the converter drain plugs leak,
remove the plugs with a sixpoint
wrench, Coat the threads with Fo-
MoCo Perfect Seal Sealing Com-
pound or its equivalent, and install
the plugs, Tighten the drain plugs
to 15-28 foot-pounds torgue. Fluid
leakage from the converter housing
may be caused by engine oil leaking
past the rear main bearing or from
oil gallery plugs, Be sure to deter-
mine the exact cause of the leak.

Qil-soluble aniline or fluorescent
dyes premixed at the rate of 2 tea-
spoon of dye powder to Y2 pint of
transmission fluid have proved help-
ful in locating the source of the fluid
leakage. Such dyes may be used to
determine whether an engine oil or
transmission fluid leak is present, or
if the fluid in the oil cooler leaks into
the engine coolant system. A black
light, however, must be used with the
fluorescent dye solution.

ENGINE IDLE SPEED CHECK

Check and, if necessary, adjust the
engine idle speed, using the proce-
dure given in Part 6-2,

If the idle speed is too low, the
engine will run rough. An idle speed
that is too high will cause the car to
creep when the transmission is shift-
ed out of neutral.

ANTI-STALL DASHPOT
CLEARANCE CHECK
After the engine idle speed has

been properly adjusted, check the
anti-stall dashpot clearance. Follow

the procedure given in Part 6-2 for
checking and adjusting this clearance.

THROTTLE LINKAGE CHECK

When the engine has been properly
tuned and the idle speed and anti-
stall dashpot clearance adjustments
are correct, check the throttle link-
age. Complete pressure adjustment
procedures are given in Part 6-2.

MANUAL LINKAGE CHECKS

Correct manua] linkage adjust-
ment is necessary to position the man-
ual valve for proper fluid pressure
direction to the different transmis-
sion components. Improperly ad-
justed manual linkage may cause
cross-leakage and subsequent trans-
mission failure. Refer to Part 6-2, for
detailed manual linkage adjustment
procedures.

STALL TEST

The stall test is made in D2, DI,
L, or R (at full throttle only) to de-
termine if the bands and clutches are
holding properly. While making this
test, do not hold the throttle open
for more than five seconds at a time.

Connect a tachometer, and start
the engine to allow it to reach its
normal temperature. Apply both the
parking and service brakes,

Place the selector lever at D2, then
press the accelerator to the floor.
Note the engine speed. Stall speeds
are given in Table 1.

Cruise-0-Matic will not downshift
in cither D1 or D2 when the car is
standing still and the accelerator
pedal is depressed through the detent.

In D1 ({(car standing still), the
front clutch and the one-way clutch
are engaged at all accelerator pedal
positions,

In D2 (car standing still), the
front clutch and front band are en-
gaged at all accelerator pedal posi-
tions,

In L, the front clutch and rear
band are apptied.
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In R, the rear clutch and rear band
are applied. TABLE 1—stali Speeds
If the engine speed is below the : }
limits given in Table 1, and the en- ngﬁé(r)r Clutch Band Engine RPM
gine is tuned, the probable trouble is Position Applied Applied 352 V-8 430 V-8
in the converter. Remove the con-
verter and check the stator clutch as D2 Front Front 1690-1890 1590-1790
described in Part 6-6. D1 Front One-Wway Clutch 1690-1890 1590-1790
If the engine speed exceeds the L Front Rear 1690-1890 1560-1790
maximum limits of Table 1, release -
the accelerator immediately because R Rear Rear 1650-1890 1590-1790

clutch or band slippage is indicated.
The band or chutch that is causing
the slippage can be found by testing

in another selector lever position. For
example, should the transmission slip

in D2 but not in D1, the probable
cause is the front band.

E] PERFORMANCE CHECKS

Performance checks should be
made only after all preliminary
checks have been completed and the
trouble has not been found. If an
unsatisfactory operating condition is
found during these checks, stop the
checks and proceed to final diagnosis
and correction of trouble.

INITIAL ENGAGEMENT CHECKS

Initial engagement checks are
made to determine if initial band and
clutch engagements are smooth.

Run the engine until the normal
operating temperature is reached.
With the engine at the correct idle
speed, shift the selector lever from N
to D2, and from N to D1. Observe
the initial band and clutch engage-
ments.

Repeat this operation in 1. and R.
Band and clutch engagements should
be smooth in all positions. Rough ini-
tial engagements are caused by high
engine idle speed, high throttle pres-
sure, high control pressure, faulty
operation of the pressure regulator
valve or of the main control valve.

SHIFT POINT CHECKS

Check the light throttle upshifts in
D1. The transmission should start
in first gear and shift to second at

about 12 mph, and then shift to third
at about 22 mph (Table 2).

While the transmission is in third
gear, depress the accelerator pedal
through the detent, If the car speed
is above 32 mph, the transmission
should shift from third to second. If
car speed is below 24 mph, the trans-
mission should shift from third to first.

Check the closed throttle down-
shift from third to first by coasting
down from about 30 mph in third
gear. The shift should occur at about
8 mph. In first gear, 121, the car will
free-wheel if the drive shaft speed in
first gear is relatively higher than
engine crankshaft speed.

Partial-throttle downshifts in DI
may be checked by using the service
brakes as a load. With the transmis-
sion in third gear, D1, and car speed
at about 30 mph, depress and hold
the accelerator at a half-throttle posi-
tion. At the same time, apply the ser-
vice brakes to the point that road
speed is slowly reduced. The third to
second and then second to first shifts
should occur as road speed decreases.

When the sclector lever is at D2,
the transmission can operate only in
second and third gears. Shift points
for second to third and third to sec-
ond are the same in both D2 and D1.

TABLE 2—Cruise-0-Matic Shift Points (Approximate}

If the transmission is in third gear
and road spced is above about 28
mph, the transmission should shift
to second gear when the selector lever
1s moved from D2 to D1 to L. When
the same manual shift is made below
about 20) mph, the transmission will
shift from second or third to first.

OPERATIONAL CHECKS

Operational checks are made to
supplement stall test data.

When the stall test speeds are low
and the engine is properly tuned,
converter stator clutch problems are
indicated. A road test must be per-
formed to determine the exact cause
of the trouble.

If the stall test speeds are 300 to
400 rpm below the values shown in
Table 1 and the car cruises properly
but has very poor acceleration, the
stator clutch is slipping.

If the stall test speeds are 300 to
400 rpm below the values shown in
Table 1 and the car drags at cruising
speeds and acceleration is poor, the
stator clutch is installed backwards.

When the stall test shows normal
speeds, the acceleration is good, but
the car drags at cruising speeds, the
difficulty is due to a seized stator
assembly,

Manual
. . Shift
Automatic Shift Speeds (mph) Speeds
Rear (mph)
Axle . ]
. D1 D1 or D2 D1 D1 or D2 D1 D2 L
Ratio
1-2 1-2 2-3 2-3 3-1 3-2 2-1 3.2 2-1
Minimum | Maximum | Mipimum | Maximum | Minimum | Maximum | Maximum | Minimum
Throttle Throttle Throttle Throttle Throttle Throttle Throttle Throttle
2.91 9-14 40-49 13-24 64-76 3-10 58-71 25-32 5-10 19-27
3.10 8-13 38-45 12-23 60-72 5-9 54-67 24-30 3-9 ! 17-25
il
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FROMT CLUTCH GOYERMOR [MPUT FASSAGE
e T

.

FIG. 1=Typical Front Clutch Air
Check

CONTROL PRESSURE CHECKS

The contral pressure checks are
made to'determine if the control pres-
sures are within the limits shown in
Table 1, Part 2.

Attach the pressure pauge at the
transmission case rear face,

Conpect a tachometer to the en-
gine to check and adjust idle speed
if required.

Set the parking brake and with the
gauge and tachometer installed, allow
the engine and transmission to. reach
normal operating temperatare.

Place the selector lever at D1 or
¥ and check the idle pressure.
This pressure should be within the
range shown in Table 1, Part 2.

Increase the engine speed to 1000
pm and note ‘the control pressure
indicated on the gapge (80-85 psi
required), If the control pressure
does not fall within the scecptable
pressure range st 1000 rpm, adjust
the throtfle conlrel rod lo obtain the
required pressure; then recheck idle
PTEssHre,

With the selector lever still at D1
or D2, increase c¢ngine speed to &
stall condition. MNote the gauge pres-
sure and check the engine speed, Stall
pressures should be within the range
specified,

If idle pressure is above normal,
the main control throttle lever stop
must -be bent away from the valve
body. If idle pressire is below nor-
mal or iz not sieady, follow normal
diagnosis: procedures to locate the
cause of the hydraulic problem
{pressure tegulator or main control
assembly malfunction).

If pressures at 1O} rpm-and st

stall cannot be oblained or are un-

steudy, check the pressure regulating
party as outlined for idle speed pres-
sure prohlems.

Move the selector lever tor Boand
repeat. the  pressure .checks at idle,
1000 rpni, and stall,

Idle pressure should be the same
in R as il was in DI or D2 Con-
trol pressure- inRoand Looat 1000
rpm and at stall should be above
that obtained in D1 or 132, See 'l'able
1, Part 6.2,

AIR PRESS5URE CHECKS

A "NO DRIVE" condition can
exial, even with correct transmission
fuid pressure, because of inopera-
tive clutches or bands. The inopera-
tive units can bhe located thiough a
series of checks by substitating air
pressure for the fuid pressure to
determine the location of the mal-
funciion,

When the selector lever i5 at D2,
a "NO DRIVE" condilion may be
caused by an inoperative front clutch
or front band. A “NO DRIVE" con-
dition at DI may be caused by an
inoperative front clutch or one-way
clutch, When there is no drive in L,
the difficulty eould be caused by im-
proper functoning of the front
clutch or the resr band. Failure to
drive in reverse range could be caused
by a malfunction of the rear eluteh
or rear band. Erratic shifts could be
caused by a malfunction of the
BOVErnor,

To make the air pressure checks,
drain the transmission fuid, then re-
move e oil pan and the control
valve asscmbly,

The inopeérative units can be lo-
cated by introduging air pressure into

GOVYERMNOR YALYE

FIG. Z—Guvernnr Valve

D1020-A

FIG. 3—Typical Rear Clutch Air
Check

REAR CLUTCH INFUT PASSAGE

the transmission case passages lead-
ing o the clutches, rear serveo, and
governor, and into the fronl servo
apply, release, and accumulater
tubes,

FRONT CLUTCH

Apply air pressure to the transmis-
sion case front clutch passape (Fig.
1). A dull thud can be heard when
the clutch piston is applied. 1f no
noise is heard, place the finger tips on
the drum and again apply aic pres-
sure ‘to the front clutch  passage,
Movement of the piston can be: felt
as the clatch.is applied,

GOVERNOR

Bemipve the governor inspection
cover from the extension housing.
Apply air pressure to the front clutch
passupe, lsten for a shurp click, and
waleh o see 10 the governor weight
snaps inward (Fig. 2), Inward weight
movement indicates correct governor
valve operation.

REAR CLUTCH

Apply - air  pressure  to o the rear
clutch passage (Fig, 3). A dull thad
indicates that the rear clutch piston
has moved to the applied position.
If no noise i5 heard, place the finger
tips on the rear drum and again apply
air pressure to detect movement of
the: pistan.
FRONT SERYO

Hold the gir nozzle in the front
servo apply tube, Operation of the
front seivo is indicated by a tighten-
ing of the front band around the
dium. Continue to apply air pressure
to the fronl serve apply (ube, and in-
woduee air pressure into the front
servo release tube, Hold a cloth over
the release tube while applying the
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servo 1o caich the spray from the
release tube. The froot servo should
relcase the band sguinst the apply
PICSSUTE.

REAR SERVO

Apply air pressure to the rear servo
apply passzge (Fig. 4). The rear band
should tighten around the drum if

D1021-4

FIG. & —1ypical Rear Servo Air
Check

REAR SERVO APPLY PASSAGE

the rear servo is operating properly.

If either servo is inoperative, re-
move the inoperative unit and apply
air pressure directy 1o ils passages.
Proper operation of the servos indi-
cates that the trouble is in the case
passages. If the servo does not oper-
ale, disassemble, clean, and inspecr it
1o locate the source of the trouble.

If wir pressure applied 10 cither
of the cluich passages fails 10 oper-
ate a clutch or operates both cluiches

T ALLUATUSM
| SLEEVE

PRIMARY
i GE

CONTROL
PRESSUKE
TO FROMNT

LUTER LUBRICATION

=3 CONTROL FRESSURE TO
CONTROL VALVE ASSEMBLY

\ =4 CONTROL PRESHURE
% TO GOVERMOR

1 CONTROL PRESSURE
| TQ REAR CLUTCH

al omce, remove and, with zir pres-
sure, check the finid passages at the
output shafr aluminem sleeve for cor-
rect indexing with the shaft holes.
Check the primary sun gear shafi as-
sembly passapes with air pressure to
detect obstructions (Fig. 5).

If the ourpur shafr and primary sun
gear shafr passases are clear, romove
the cluich assemblies, 2nd clean and
inspect the malivoctionimg clutch 1o
locate the rouble.

=1 CONTECL PRESSURE
TO FEONT CIUTCH AND

7 CONTROL SHAFT
PRESSURE T REAR
CLUTCH

D1022-A

FIG. 5—0utput and Primary Sun Geor Shaft Fluid Passnges

El DIAGNOSIS GUIDE

The Cruise-O-Matic Diagnosis
Guide (next page} listy the most com-
mon trouble symptoms. that may be
found and gives the items that should
be checked to find the couse of the
teouble, Tnomost cases, only the gen-
eral locations of the trouble are given,

and the exnct causes will have 1o be
determined by examination,
Conditions of improper operation,
noise, und externnl fuid leakage sre
listed in the table on next page. Op-
posite each condition ure the prob-
able couses, arranged in a logicd] se-

Key to Dtﬂgnniil Guide

yuence which should be followed for
Yuickesl resulss, ‘The letter symbols
are explained in the Key shown below,
If items A, B, C, K, und the stall test
have already been checked under pre-
liminary chezk and adjustments, they
need nat be repeated,

Au Fluid Level

N, Converter Drain Plugs

B. Throttle Linkage
C. Manual Linkoge

N. Oll Pan Gasker, I)raln Plug or Tube
0, il Cnaler and Connectinns

D, Governor

E. Vilve Body

P, Munual or Throule Ltjfer L'_-haEL Seal
Q. V&-inch Pipe Plug in Side of Case

F. Pressure Regu_!ulur
G. Front Hnnd.

H. Rear Band

K. Perform Air-Pressure Check

'S, Extension Huuﬂn; to Casc Gaskets and Lockwashers
“T. Cen Ecnﬁ:r Suppurt Holt L.ockwashers

I. EBeur Servo

U. Exiension Housing Rear Oil Seal

1. Troot Servo

V. Governor Inspection Cover Ciasket

K Engine Idle Speed

W. Perform Control Pressure Check

L. Inner and Outer [hrotile Levers

X. Spesdometer Driven Gear Adaprer Seal

a. Front Cluich
. Rear Clutch

| h. Planetary Assembly
i. Planetary One-W ay Cluich

¢. Leakage in Hydraulic System

d. Front Pump

B Engme Rear 0il Seal
m. Front Pump Oil Seal

& Rear Pump

~ n. Converter One-Way Clutch

g. Parking Linkage

f. Fluid Distributor Skeeve in Output Shalt

p- Froat Pump o Case Gasket
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Trouble Symptom

Ttems to Check

Transmission

Transmission
in Car Out of Car
Rough Initial Engagement KBHWFE
1-2 or 2-3 Shift Poinis Incorrect ABCDWEL
Rough 2-3 Shift BGFEIJ
Engine Qverspeeds on 2-3 Shift BGE
No 1-2 or 2-3 Shift DE bof |
No 3-1 Shift KBE
No Forced Downshilts BWEL
Runaway Engine on Forced Downshift GFE]J c
Rough 3-2 or 3-1 Shift at Closed Throttle KBE
Creeps Excessively in DI or D2 K ]
Slips or Chatters in First Gear ABHWFEL acfi
Slips or Chatters in Second Gear ABGWFE] ac
7SEps or Chatters in R ABHWFEI bef
No Drive in D1 CE i
No Drive in D2 GER acf
No Drive in L ~ CHIER cf
No Drivein R HIER bef
7 No Drive in Any Selector Lever Position ACWFER c
Lockup in D1 ClJ bgc
Lockupﬁi.rileZ CHIJ 7Bgci ]
LockupinL GIE begc
Lockupin R G1J agci
Parking Lock Binds or Does Not Hold C g
Engineﬁ Does Not Start by Pushing Car ACFE €c
Transmission Overheats OF n
Maximum Speed Too Low, Poor Acceleration n
Transmission Noisy in N 7 F jad
Transmission Noisy in First, Second, or Third Gear F habd
Transmission Noisy in R F habd
Transmission Noisy in P F d ]
Transmission Noisy Duri.ng Coast at 30-20 mph -
in N, Engine Stopped e
Fluid Leak at Converter Housing M jmp
Fluid leak at Transmission Qil Pan N
Fluid Leak at Left Side of Case PQT
Fluid Leak at Right Side of Case QTO
Fluid Leak at Front of Extension Housing sV
Fluid Leak at Rear of Extension Housing U
Fluid Leak at Speedometer Driven Gear Adapter X
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n SUB-ASSEMBLY REPLACEMENT—TRANSMISSION IN CAR

GOVERNOR REPLACEMENT

1. Raise the car so that the trans-
mission extension housing s ac-
cessible;

2. Remove the governor inspec-
tion cover from the extension
housing.

3. Rotate the drive shaft until the
governoris.in line with the inspection
bole (Fig. 1.

4. Remove the governor valve
body from the counterweight, Do not
drop the attaching bolts or the valve
parts into the extension housing,

5. Lubricate the new governor
valve parts with transmission fuid.
The valve must move frecly in the
valve body bhore,

6. Tnstall the governor valve body
on the counterweight so that the
valve body cover is facing rearward.

COMPEMSATOR
PRESSURE TURE

FRESSURE
REGULATOR

FROMT SERVO
QIL TURES

LUBRBICATHON

FIG. 2—Hydraulic Contral System Parts

EXTEMSION HOUSIMG

L

GOVERHOR BODY

ATTACHING BOLTS

D1023-A

FIG. 1—Governor in Extension
Housing

MAIN  CONTROL
WALYE TUBE

COMTROL
YALVE BODY

o1143-A

Tighten the two uttaching bolts se-
curely,

7. Inslull the povernor inspection
cover and o new pasket on the exten-
sion housing, 'Torgue the attaching
serews to 30-60) inch-pounds,

OIL PAN AND CONTROL
VALVE BODY REPLACEMENT

1. Kaise the car so that the trans-
mission ofl pan is daccessible,

2, Disconnect the fluid filler tube
from the oil pan; and drain the fluid
from the transmission, If the same
fiuid is to be used agoin, filier the
fludd through a 100-mesh screen os it
drains from the tronsmission. Make
fure that the container is clean, Re-
use the Auid only if it is in good con-
dition,

3. Remove the oll pan and gasket,
and discard the gasket.

4. Remaove the Auid screen retain-
ing clip and the screen.

5. Hemove the two lubes which
connect (o the pressure regulator and
the control valve body. The regula-
tor lubrication tube (Fig. 2) does not
have to be removed.

6. Loosen the front servo attach-
ing holts three turns.

7. Remove the three control valve
body attaching bolts, und lower the
valve body while pulling it off the
front servo oil tubes (Fig. 2). Be care-
ful nut tv damage the valve bady or
the tubes,

8. Before installing the control
valve body, check for a bent manual
valve. This is done by ralling the
valve on a flat surface,

9. Install the control valve hody
by aligning the front servo oil tubes
with the holes in the valve bady. Shift
the manuul lever to the L detent, and
place the inner throttle lever between
the throttle lever stop and the down-
shift valve, The manuul valve must
engage the aclusting pin in the man-
ual detent lever.

10, Install, but do not tghlen the
control valve body alluching bolts.
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11. Install the two tubes to the
pressure regulator and the control
valve body.,

12. Move the control vaive body
toward the center of the casc as far
as the attaching bolts will permit.
This movement is made to take up
clearance between the manual valve
and the actuating pin on the manual
detent lever,

13, Torque the attaching bolts to
8-10 foot-pounds.

14, Turn the manual valve one
full turn in each manual lever detent
position. If the manual valve binds
against the actuating pin in any de-
tent position, loosen the valve body
attaching bolts and move the body
away from the center of the case.
Move the hody only enough to re-
lieve the binding, Torque the attach-
ing bolts and recheck the manual
valve for binding.

15. Torque the front servo attach-
ing bolts to 30-35 foot-pounds.

16. Adjust the front band, follow-
ing the procedure given in Part 6-2,

17. Instzll the fluid screen and the
screen retaining clip.

18. Position a new oil pan gasket
on the bottom of the transmission
case, and install the oil pan, Torque
the oil pan screws to 10-13 foot-
pounds torgue.

19. Connect the fluid filler tube
to the otl pan, and tighten the fitting
securely.

20. Adjust the rear band, follow-
ing the procedure given in Part 6-2.

21. Fill the transmission with Au-
tomatic  Transmission Fluid Ford
BBA-19582-A, using the fluid chang-
ing procedure given on page 6-9, If
the fluid that was drained from the
transmission is to be used again, filter
the fluid through a 100-mesh screen
as it is poured back into the trans-
mission. Re-use the fluid only if it is
in good condition.

22. If the contrel valve body was
replaced, adjust the transmission con-
trol linkage (throttle and manual).

FRONT SERVO REPLACEMENT

1. Drain the fluid from the trans-
mission, and remove the oil pan and
fluid screen.

2. Remove the pressure regulator
lubrication tube (Fig. 2).

3. Loosen the three control valve
body attaching bolts.

4, Remove the attaching bolts
from the front servo (Fig. 2), hold
the strut with the fingers, and remove
the servo.

5. To install the front servo, posi-

EXTENSION HOUSING

Tool —T57P.7697-A

D1025-A

FIG. 3—Extension Housing
Bushing ond Rear Seal Removal

tion the front band forward in the
case with the ends of the band facing
downward. Align the large end of
the servo strut with the servo actuat-
ing lever, and align the small end
with the band end.

6. Rotate the band, strut, and
servo to align the anchor end of the
band with the anchor in the case.

Push the servo body onto the con-
trol valve body and the pressure regu-
lator tubes.

7. Install the attaching bolt and
torque to 30-35 foot-pounds.

8. Torque the control valve body
attaching bolls to 8-10 foot-pounds.
Check the clearance between the
manual valve and the manual lever
actuating pin as given above in OIL
PAN AND CONTROL VALVE
BODY REPLACEMENT.

9. Install the pressure regulator
lubrication tube (Fig. 2).

10. Adjust the front band, follow-
ing the procedure on page 6-12.

11, Install the fluid screen and oil
pan, and fill the transmission with
fluid, using the procedure given in
Part 6-2.

12, Adjust the throttle and man-
ual linkage.

REAR SERVO REPLACEMENT

1. Drain the fluid from the trans-
mission, and remove the oil pan and
fluid screen.

2, Remove the pressure regulator
lubrication tube (Fig. 2).

3. Remove the control valve body
and the two front servo oil tubes.

4. Remove ihe attaching bolts
from the rear servo, hold the actuat-
ing and anchor struts with the fingers,
and remove the servo.

5. To install the rear servo, posi-
tion the servo anchor strut on the
servo band, and rotate the band to
engage the strut.

6. Hold the servo anchor strut in
position with the fingers, position the
actuating lever strut, and install the
SErvo.

7. Install the servo attaching bolts,
and torque them to 45-50 foot-

pounds, The longer bolt must be in-
stalled in the inner bolt hole.

8. Install the two front servo oil
tubes and the control valve body,

Check the clearance between the
manual valve and manual lever actu-
ating pin.

9. Install the pressure regulator
lubrication tube.

10. Adjust the rear band, follow-
ing the procedure given in Part 6-2.

11. Install the fluid screen and oil
pan, and fill the transmission with
fluid, using the procedure given on
page 6-9.

PRESSURE REGULATOR
REPLACEMENT

1. Drain the fluid from the trans-
mission, and remove the oil pan and
fluid screen.

2. Remove the pressure regulator
lubrication tube (Fig. 2).

3. Remove the small compensator
pressure tube and the large control
pressure tube from the control valve
body and the pressure regulator.

4. Remove the pressure regulator
spring retainer, springs, and spacer.
Maintain pressure on the retainer to
prevent the springs from flying out.

5. Remove the pressure regulator
attaching bolts and washers, and re-
move the regulator. Leave the pres-
sure regulator to front servo accumu-
lator tube in the front servo body.

6. Position the replacement regu-
lator body on the transmission case
and onto the accumulator tube. In-
stall the attaching bolts. Torque the
bolts to 17-22 foot-pounds.

7. Check the converter pressure
and control pressure valves to be sure
the valves operate freely in the bores.

8. Install the valve springs, spacer,
and retainer.

9. Install the large control pres-
sure tube, small compensator pres-
sure tube, and the pressure regulator
lubrication tube.

10. Install the fluid screen and the
oil pan, and fill the transmission with
fluid, using the procedure given on
page 6-9,

EXTENSION HOUSING
BUSHING AND REAR SEAL
REPLACEMENT

1. Disconnect the drive shaft from
the transmission.

2. Remove the bushing and the
rear seal together when the bushing
requires replacement (Fig. 3). When
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BUSHING
Tool —T57P-74697.8

EXTENSION HOUSING

D1026-A

FIG. 4—Extension Housing
Bushing Installation

only the rear seal needs replacing,
remove the rear seal from the exten-
sion housing with tool 1175-AE
or -W,

3. When installing a new bushing
use the special tool shown in Fig, 4,

4. Before installing a new seal, in-
spect the sealing surface of the uni-
versal joint yoke for scores. If scores
are found, replace the yoke.

5. Inspect the counterbore of the
housing for burrs. Polish off all burrs
with crocus cloth.

6. Coat the outer diameter of the
new seal with FoMoCo Perfect Seal
Sealing Compound or its equivalent,
and position the seal in the bore of
the extension housing with the felt
side of the seal to the rear.

7. Drive the seal into the housing
with the tool shown in Fig. 5. The
seal should be firmly seated in the
bore. Install the drive shaft.

REAR OIL SEAL

Tool=T57L.7657-A

D1027-A

FIG. S—Extension Housing Rear
Seal instaliation

EXTENSION HOUSING

OIL COOLER FLUSHING
PROCEDURE

When a clutch or band failure or
other internal trouble has occurred
in the transmission, any metal par-
ticles or clutch plate or band material
that may have been carried into the
cooler should be removed from the
system by flushing the cooler before
the transmission is put back into
service.

1. Disconnect the fluid return
from the rear of the transmission
case.

2. Start the ¢ngine and drain about
two quarts of fluid from the cooler
into a pan. Discard the drained fluid.
If there is no fluid flow or the fluid
does not flow freely from the return
ling, shut off the engine and discon-
nect both lines at the cooler and
transmission,

3. Use an air hose (with not more

than 100 psi air pressure) and re-
verse flush the lines and the cooler.

4, Connect both lines at the cool-
er, and the pressure line at the trans-
mission.

5. Start the engine and check the
fluid flow. If the fluid Aows freely,
connect the return line at the trans-
mission and fill the transmission with
new fluid to the specified level. If
there is no fluid flow or if the flow is
restricted, replace the radiator, Do
not attempt to correct cooler or cool-
ing line leaks by closing off the lines.

OIL COOLER REPLACEMENT

When fluid leakage is found at the
cil cooler, the entire radiator must
be replaced as described in Part 4-1,
The oil cooler cannot be removed
from the radiator for replacement.

OIL COOLER TUBE
REPLACEMENT

When one or more of the oil cooler
steel tubes must be replaced, each
replacement tube must be fabricated
from the same size and grade of
tubing as the original line.

Using the old tube as a guide, bend
the new tube as required. Add the
necessary fittings, and install the
tube.

After the fittings have been tight-
ened, add fluid as needed, and check
for fluid leaks.

E TRANSMISSION REPLACEMENT—PBL MODELS

TRANSMISSION REMOVAL
WITHOUT CONVERTER

1. Raise the car on a hoist.

2. Disconnect the fluid filler tube
from the oil pan and drain the fluid.

3. Remove the cover from the
lower front side of the converter
housing. Remove one of the convert-
er drain plugs (Fig. 1, Part 6-2), Then
rotate the converter 180° and remove
the other plug. Do not attempt to
turn the converter with a wrench on
the converter stud nuts,

4, Disconnect the drive shaft at
the pinion flange, and remove the
drive shaft. Install the seal replacer
in the extension housing seal.

5. Disconnect the inlet pipes from
the engine exhaust manifolds.

6. Disconnect the front inlet pipe
assemnbly from the rear inlet pipes.

7. Disconnect the parking brakc
equalizer rod from the equalizer
lever.

8. Disconnect the cooler lines
from the transmission.

9. Disconnect the manual and
throttle control rods at the transmis-
sion.

10. Disconnect the speedometer
cable at the extension housing,

11. Remove the two engine rear
support to transmission bolts.

12. Position a transmission jack
under the transmission and raise it
slightly to take the weight off the
cross member.

13. Remove the cross member
bolts and cross member. With the
transmission jack in position, remove
the four transmission to converter
housing bolts.

14. Tilt the rear of the transmis-
sion assembly slightly upward, and
with the jack move the assembly
toward the rear until clear of the
turbine shaft. Lower the assembly
and remove it from the car.

TRANSMISSION (GEAR CASE)
INSTALLATION

1. Install guide pins in the two
top transmission to converter hous-
ing attaching bolt holes.

2, Mount the transmission on the
jack and position il under the car.
Be sure to align the turbine shaft
splines with the turbine splines and
the converter impeller lugs with the
siots in the front pump drive gear.

3. Raise the transmission, move it
toward the front of the car, and posi-
tion it on the converter housing.

4. Install the transmission to con-
verter housing lower attaching boits.
Remove the two guide pins and in-
stall the two upper bolts, Torque the
bolts to 40-45 foot-pounds.

5. Install the frame cross member
and bolts,

6. Lower the transmission onto
the cross member, and install the
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engine rear support to transmission
bolts.

7. Connect the oil cooler to trans-
mission oil inlet and outlet lines to
the transmission. Tighten the fittings
securely.

8. If a new transmission is being
installed, position a new rubber ex-
tension housing shield over the end
of the housing.

9. Slide the universal joint yoke

onte the output shaft, then connect
the drive shaft at the rear axle. L
bricate the front universal slip yoke
with Ford lubricant B8A-19589-A.

10. Connect the speedometer
cable to the extension housing.

11. Connect the manual linkage
to the transmission manual lever, and
connect the throttle linkage to the
transmission throttle lever.

12. Adjust the linkage.

13. Install the converter drain
plugs and converter lower cover.

14, Install the muffler inlet pipes.

15, Connect the fluid filler tube to
the oil pan. Tighten the fittings se-
curely.

16. Lower the car to the floor, and
fifl the transmission with fluid. Then
check the fluid level as described in
Part 6-2.

B TRANSMISSION REPLACEMENT--PBB MODELS

CONVERTER REMOVAL

1. Remove the transmission.

2. Remove the four stud nuts that
attach the converter to the flywheel.
Replace the converter housing lower
front cover to prevent the converter
from falling when the housing is
removed.

3. Remove the starter cable, then
remove the starter,

4, Remove 6 converter housing to
engine block bolts.

5. Work the converter housing off
the engine dowel pins and remove the
housing and converter.

BRACKET-TC-UNDERBODY
BOLTS (UPPER}

UNDERBODY
REINFORCING
PLATE ,

BOLTS (LOWER)

BRACKET.TO-UNDERBODY

CONVERTER INSTALLATION

1. Place the converter in the hous-
ing, and retain it there by installing
the lower front cover.

2, Raise the housing and con-
verter into position and start the
housing on the engine dowel pins.

3. Start the 6 converter housing to
engine bolts,

4. Remove the converter housing
lower front cover and position the
converter on the flywheel. Install the
four converter to fiywheel stud flat
washers and nuts, Torque to 20-25
foot-pounds.

SUPPORT
MEMBER
BRACKET

FIG. G—Engine and Transmission Reur Support

| ENGINE REAR
SUPPORT MEMBER

5. Torque the converter housing
to engine bolts to 40-45 foot-pounds.

6. Install the converter housing
lower front cover.

On the PBB models, the converter
and transmission (gear case) must be
removed as an assembly. The con-
verter housing is attached to the
transmission case by six bolts. Four
of the bolts go through the transmis-
sion case and thread into the con-
verter housing. These four bholts can
be removed with the transmission in
the car.

TRANSMISSION
~= EXTENSION
N HOUSING

SUPPORT

& D1201-A
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Two bolts go through the converter
housing and thread into the transmis-
sion case. These bolts cannot be re-
moved until the converter is re-
moved, since the bolt heads are
behind the converter.

REMOVAL

1. Before the car is raised, remove
the upper (4) converter housing to
engine block holts, Remove the upper
(2) starter mounting bolts.

2. Raise the car and drain the
transmission pan.

3. Disconnect the muffler front in-
let pipes at both engine exhaust mani-
folds. Separate the muffier front inlet
pipe assembly from the rear inlet
pipes.

4. Remove the engine starter,

5. Remove the converter housing
[ower cover. Drain the converter. Do
not attempt to turn the converter with
a wrench on the converter to flywheel
stud nuts.

6. Remove the converter to fly-
wheel stud nuts (4).

7. Disconnect the drive shaft and
the speedometer cable.

8. Disconnect the throttle and
manual linkage at the transmission,

9. Disconnect the oil cooler lines
at the transmission.

10. Remove the parking brake
egualizer rod from the equalizer lever
from its bracket. Remove the parking
brake cable housing from its re-
tainer,

I1. Remove the two bracket to en-
gine rear support member bolts (Fig,
0).

12. On each bracket, remove the
upper {2) bracket to underbody bolt
nuts, These bolts are pressed into a
plate (Fig. 6). Push the bolts out of
the brackets.

13. Raise the transmission with a
jack, so that the engine rear support
member is clear of the brackets.

14. On each bracket, remove the
lower (2) bracket to underbody bolt
nuts. Remove the brackets. With the
brackets removed from the under-
body, the transmission can he re-
moved with the support member still
attached to the extension housing.

15, Lower the transmission and
enging, until the engine rests on the
tubular cross member.

16, Remove the two remaining
converter housing to engine block
bolts.,

17. Move the converter housing
away from the engine block and at
the same time move the converter
away from the flywheel, Secure the
converter to the converter housing.

18. Lower the transmission and
remove it from under the car.

19. Remove the converter.

20, Remove the coverter housing
from the transmission case.

21. Remove the vent tube.

22, Remove the engine rear sup-
port from the transmission extension
housing (Fig, ).

INSTALLATION

1. Install the engine rear support
and support member on the transmis-
sion extension housing (Fig. 6).

2. Install the converter housing
on the transmission case. Install the
converter. Align the converter drain
plugs with the flywheel openings, and
then secure the converter to the con-
verter housing.

3, Install the transmission vent
tube,

4, Raise the transmission to its
approximate normal running position.
Start the lower (2) converter housing

to engine block bolts, As the bolts are
tightened the converter pilot must
enter the crankshaft and the converter
studs and drain plugs must enter the
holes in the flvwheel. At the same
time, check for binding between the
converter housing and the dowel pins
in the engine block, If binding is evi-
dent, raise or lower the transmission
to relieve the bind.

5. Torque the converter housing
to engine block bolts to 40-45 foot-
pounds,

6. Install the converter to flywheel
stud nuts and flat washers. Torgue the
nuts to 20-25 foot-pounds, Install the
cover.

7. Raise the transmission and in-
stall the engine rear support member
brackets.

8. Lower the transmission so that
the support member rests on the
brackets, Remove the transmission
jack.

9. Install the bracket to support
member holts,

10. Install the parking brake link-
age and cables.

11. Connect the oil cooler lines and
the fiiler tube,

12. Install the starter.

13. Connect the throttle and man-
ual linkage.

14. Connect the speedometer cable
and the drive shaft.

15. Install the muffler front inlet
pipe assembly.

16. Lower the car and install the
upper converter housing to engine
block bolts. Install the starter upper
bolts.

17. Fill the transmission with fluid
as described in Part 6-2.

18. Adjust the throttle and man-
ual linkage.

19. Road test the transmission.
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Bl REMOVAL OF SUB-ASSEMBLIES

FIG. 1—Transmission Mounted on Bench

Before removing any of the trans-
mission sub-assemblies, thoroughly
clean the outside of the transmission
case to prevent dirt from petting in-
side the mechanism,

REMOVAL OF HYDRAULIC
CONTROL SYSTEM PARTS

1. Remove the breather tube, and
then place the transmission in a hold-

FRY FRONT CLUTCH CYLUMNDER
TOWARD REAR OF TRAMSMISSION

Toal /7047

FI&. 2—Transmission End Play Check

Fool—7000-CC

D1024-A

ing fixture. For the PBL transmission,
the fixture shown in Fig. | may be
used. For the PBB transmission, use
fixture TS7L-300-A.

2. Remove the oil pan, gasket, and
scresn clip. Lift the screen off the for-
ward tube, and off the rear tube,

3, Remove the spring seat from
the pressure regulator. Maointnin con-
stant pressure on the seat to prevent
distortivn of the spring seat and the

PRY GEAR TRAIN TOWARD
FROMNT OF TRAMSMISSION

sudden release of the springs. Re-
move the pressure regulator springs
and pilots, but do not remove the
valves,

4. Loosen, but do not remove, the
contiol valve body attaching: halts.

5. Remove the lubrication tube
from the pressure regulator and rear
pump. If necessacy, tap the tube with
a soft hammer. Be careful not to bend
ur distort the tube,

6. Lift the rear pump intoke tube
out of the bore in the trunsmission
case. Be earelu]l not to bend the tube.

7. Remove the small compensator
pressure tube, and then remove the
large control pressure tube from the
pressure regulator and the control
valve body, If necessary, tap the tubes
with a soft hammer but do not dis-
tort (hem,

8, Loosen the front and rear servo
band adjusting screws 5 turns. Loos-
en the front servo attaching bolly 3
turns,

9. Remove the control valve body
attaching bolts. Alipn the levers to

Teol=T57L. 7457 -A

DI1029-A
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FIG. 3—ﬂu1put Shaft, Governor,
and Rear Pump

pormit removel of the valve body,
and lift the valve body clear of the
transmission case. Pull the body off
the servo tubes, and remove it from
the case.

10. Remove the regulator body
from the case. Keep the control pres-
sure valve and the converter pressure
regulator yalve in the pressure regula-
tor to avoid damage to the valves,

11. Remove the front servo apply
and release tubes by dwisting und
pulling al the same lime.

12. Remove the front servo at-
taching bolts. Held the front servo
strut with the fingers, and 1ift the
servo. assembly from the case.

13, Remove the reur servo altach-
ing bolts;

14. Hold the actuating and anchor
struts with the fingers, and lift the
gerv from the cose.

- -
L —————ry
& i < EE— == D1032-A

FIG. 4—Rear Pump Discharge
Tube Removal

TRANSMISSION END
PLAY CHECK

1. Remove one of the fronl pemp
attzching bolts,

2, Mount the dial indicator sup-
port ool in the front pump bolt hole,
Mount a diul indicator on the support
s0 Lhul the contsct restson the end of
the turbine shaft as shown in Fig. 2.

3. Install the extension housing
scal replacer on the output shaft 1o
provide support Tor the shafr.

4. Pry the front clutch eylinder 1o
the rear of the transmission with a
large screwdriver (Fig. 2). Set the
dial indicator to zero while maintain-
ing a slight pressure on the screw-
driver,

5, Remove the screwdriver and
pry the units towurd the front of the
lrunsmission by inserting the screw-
driver between the large internal gear
and the transmission case (Fig. 2).

6. Record the indicator reading
for nse during transmission sssembly,
End play should be 0,010 10 0,025
inch.

7. Remove the indicslur supputl,
and remove (he seal replacer from
the output shaft.

REMOYAL OF CASE AND
EXTENSION HOUSING PARTS

1, Remove the rempining front
pump attsching bolts. Then remove
the front pump assembly ond gasket.
IF necessury, tap the cap serew bosses
with n soft hommer to loosen ‘the
pump from the cnse,

2, Remove the 5 (runsmission (o
extension housing bolis, These bolts
also attach the reor pump to the case,
Hold the rear pump In position and
remove the extension housing.

3, Remove the speedometer drive
geur snap ring (Fig. 3) from the out-
put shafll withoul moving the speed-
omeler drive gear, Plice one hand
under the cutput shaft below the
speedometer drive gear. Then remove
the speedometer drive pgear. If the
drive gear drive ball does not fall out,
remove the ball from the seat in the
output shaft,

4. Kemove the distributor slesve
and tubes from the transmission. On
the PHB trapsmission, remove the fat
washer which iz instafled at the front
of the distributor slecve,

5. Remove the 4 =zeal rinzs from
the purpur shaft with the fingers 10
prevent breaking the rings.

6. Remove the covernor snap ring
from the outpar shafr. Slide the zov-
crnor assembly off the cutpor shafl.
Then remove the povernor drive ball.

7. OUn the PBL transmission, in-
stall the whbe extracior 100l in the
rear pump. discharge (wbe (Fig. 4),
and remove the mbe.

8. Remove the rear pomp from
the case, Then remove the extension
housing and pump gaskets.

9. Remove the rear pump drive
kev from the outpur shait. Then re-
move the bronze throst washer from
the oulput shafr

10. Hold (he pinion carrier for-
ward, and remove the outpur shaft,

11. Remove the selective thrust
washer from the rear of the pinion
carrier,

12, Remove ‘the two seal rings
from the primury sun gear shaft. Re-
move (he pinion Carrier.

13. Remove the primary sun gear
rear thrust bearing and race from the
pinion carrier.,

14. Mote the rear band position
for reference in assembly. The end
of the band neat lo the adjusting
screw has a depression {dimple) in
the cenler of the boss. On the PRL
ransmission, squezze the ends of he
resr band together, tilt the band (o
the rear, and remove the rear band
[rom the case.

15, Remove the two center sup-
port outer bolts (one each side} from
the transmission case, On the PBB
trumsmission, expand the rear band
50 that the center support and clutches
may he remaoved through it The rear
band sirut may be used as a spacer to
hiold the band ends apart.

FRONT CLUTCH
h-l__;.,h CYLINDER

REAR CLUTCH

FIG. 5—Input Shaft and Clutch
Removal or Installation
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FROMT CLUTCH e IMPUT  SHAFT

CYUINDER SECONDARY
SUN GEAR
THRUST

WASHER REAR
CLUTCH

S D na.-.a.

FIG. B—Input Shaft, Clutches, and
Primory Sun Gear

16. Exert enough pressure on the
end of the turbine shaft to hold lhe
¢lulch unity together, Then remowve
the center support, front and rear
clutch -assemblies as ‘a unit (Fig. 5.

17. Install the clutch assemblies in
the hench fixtare (Fig. 6).

18, Remove the thrust washer
from the front of the turbine shaft,

19. Remove the frone band from
the case. Lift the front cluteh assem-
bly from: the primary sun gear shaft,

20, Remave the bronze aod steel
thrust washers from the: sceondary
sun gear shaft. Wire the throst
washers topether to assure correct
installation,

21, Remove the front clutch seal
rings from the primary sun pear shaft.

22, Lift the rear clutch assembly
from the primary sun gear shaft.
Twu types of needle hearings are used
in thé rear clutch hub and drom.
One type containg needles that are
held in place by the bearing race.
The other contains loose peedles. Be
careful not to lose: the individusl
ne¢dles on leansoiissions 5o equipped.

23, KRemove the rear chuich seal
rings from the primary sun gear

shaft, Do not break the seal rinps.

24, Remove the primary sun gear
front throst washer,

E GENERAL INSPECTION

GOVERNOR
DRIVE BALL
POCKET

QUTPUT. SHAFT
ALUMIMUM
SLEEVE

TEAR DROP D1035-A

FIG. 7—Correct Pasition of Output
Shaft Aluminum Sleeve

QUTPUT SHAFT AND PRIMARY
S5UN GEAR SHAFT

1. Inspecl the throst surfaces and
journals for scores. Inspect the in-
ternal pear for broken or worn teeth.

2. Iospect the aluminum sleeve for
scores or leakage: Inspect the ring
grooves for burrs,

3, Inspect (he keyway and drive
ball pocket for wear, and inspect the
gplines for burrs or wear.

4, Inspeet the oulput shaft sleeve
for dlignment with the governor drive
ball {Fig. 7).

5, Inspect the extermal parking
gear teeth for damage and the speed-
ometer drive pear 1eeth for burrs.

6. If either the output shaft or
ring gear has been replaced, place the
assembled unit with the pear face
down on the bench, push the shaft
downward, and check the clearance
between the top of the snap ring and
its groove (Fig. 8 If this cleardnee
exceeds 0.002 inch, replace the shap
ring with a thicker ring to reduce the
clearance fo. less than 0,002 inch.
Selective snap rings dre dvailsble in
several thicknesses for this purpose:

7. Inspect the rubber seal and stop
ring at the front of the output shaft
spline. If wear-or damuge is evident
replace the seal,

B. Inspect the primary sun gear
for broken or wern teeth. Inspect
ull thrust surfaces dnd journals for
seores, Check all fluid passages (Fig.
9 for obstructions and leakage, In-
spect the sgal ring grooves for burrs,

9, Inspect the sun pzarshatt splines
tor burrs and wear. Cheek the
fronl clutch ]uhﬁn:_miun valve for free
maovemeant.

" D1150-A

FIG. B—Ehecking Qutput Shaft

Snop Ring Clearance
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FIG. 9—Cross-Section of Primary Sun Gear Shaft

DISTRIBLUTOR SLEEVE

1. Inspect the distributor slecye
for scores or excessive ring wear. In-
spect the distributor sleeve passages
for obstructions.

2. Check the fit of the fuid tabes
in the distribotor.

PINION CARRIER

1. On the pinion carrier, inspect
the elutch outer race (Fig. 10y for
roughness.

2. Inspect the center support inner
race for roughness.

M Inspect the sprag ends for flat
spots,

EXTENSION HOUSING

1. Imspeect the housing for cracks,
Inspect the gasket surface for burrs
or warpage. Cheek for leakuge

around the governor inspection cover
and gasketr, If leakage is found, in-
stall a new gasket.

2. Inspeel the bushing for scores
or weal, If required, replace the
hushing as described 1o Parct 6-4.

3. Imspect the rear seal for hard-
ness, cracks, or wear. If the seal

CME-WAY CLUTCH
IMMER RALCE

CENTER

SUPPORT 1.-.,'1‘.? o
SUFPORT =

BUSHIMG s

5PACER

CME-WAY
CLUTCH

shows wear or deterioration, replace
the seal as follows:

Install the extension housing on
the trapsmission case. Instzll the
puller (1175-AE or -W), and remove
the extension hodsing seal.

Inspect the seal counterbore and
remave all burrs and scores with cro-
cus cloth.

Coal the outer diameter of a new
seal with FoMoCn Sealing Com-
pound, ur ils cquivalent, and pesi-
tion the seal in the extension housing
counterbore. The felt side of the
seal must be toward the rear, Drive
the seal inlo place with the tool
shown in Fig. 5, PParg 6-4, until it is
firmly seated in the counterbore.

PIMECHH
CARRIER

QNE:WAY - CLUTCH
GUTER -RACE

D1037-A

FIG. 10—Pinion Carrier, One-Way Cluich, and Center Support

E]l REPAIR AND ASSEMBLY OF SUB-ASSEMBLIES

Puring the repair of the sub-as-
semblies; certain general instructions
which apply to all units of the trans-
missions must be followed. These in-
stroctions are given here 1o avoid
Unnecessary repetilion,

Handle all transmission parts care-
fully to avoid nicking or burring the
bearing or mating surfaces.

Lubncate all interoal parts of the
transmission  before assembly  wilh
transmission  [uid, Do not use any
other lubricants. Thrust washers may
be coated with petroleum jelly Lo
facilitate assembly, Abways  install
new paskets when assembling  the
parts of the transmission;

Tighten all bolts and screws to the
recommended torgue,

PRIMARY SUN GEAR SHAFT

1. Position the primary sun gear
ghaft in the clutch bhench fixture.

2. Check the fit of the seal rings
in the grooves of the primary sum
gear shaft. The rings should enter the
grooves freely without bind.

3. Check the fit of the seal rings
in their respective bores. A cledrance
of 0.002-0.009 inch should exist he-
tween the ends of the rings.

4, Install the seal rings on the
shaft, and check them for free move-
ment in the grooves,

5. I the front clutch lubrication
valve is not operating properly, repair
it hy installing a new kit

REAR CLUTCH

1. Bemove the cluich pressure
plale snap ring, and remove the
pressure plale from the drum. Be-
movi-the bronze and steel plates from
the drum.

2. Compress the spring in an arbor
press ‘with the proper tool, and re-

move the snap ring, On the PBL trans-
mission only, the leel shown in Fig.
Ll may be used, Tool T39L-TT515-B
may be used on both {ransmissions.

3. Guide the spring retainer while
releasing the press to prevent the re-
tainer from locking in the snup fng
Eroove.

4, Position an alr hose and the
primary sun gear shaft on the rear
clatch as shown in Fig, 12, Place the
hose nozzle inone of the holes in the
shaft, place one finger over the other
hale, and then force the clutch pis-
ton out of the ¢lutch drum with air
Pressura,

5. Remove the clutch piston inner
seal ring from the c¢lutch drom.
Bemove the cluch pision ouler seal
ring fvown the groove in the piston,

6. Inspect the drum band surface,
the bushing, and thrust surfaces for
scores. Minor scores may be temoved
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with crocus cloth: Badly scored parts
must be replaced,

7. Inspect the: needle bearing for
worn rodlers. Inspect the clatch piston
bore and the piston inner and outer
bearing surfaces for seores.

8, Check the fluid passages for ob-
structions. Afl foid passages muost be
clean and free of obstruclions,

9. Inzpect the clutch plates for
scores, and check the plates for fit on
the clutch hub serrations. Replace
all plates that are badly-scored or do
not fit freely in the hub serrations.
Front clutch plates differ in friction
characteristics from rear cluteh plates
apd are not interchangesble,

10, ‘Position the steel plates onoa
flat surface. Then check the coning
with a feeler guuwe (Fir, 13), The
plateés are coned to 0.010-inch clear-
AL

11. Ipspect the clulch  pressure
plate for scores on the clutch plate
bearing surface, Check the cluteh re-
lease spring for distorlion.

12. Lubricate all parts fo facilitate

REAR CLUTCH.

PRIMARY SUN
GEAR SHAFT
D1039-A

FIG. 12—Rear Clutch Piston

Removal

assembly. Install the clutch piston in-
ner seal ring: in the groove in the
drum.

13, Tnstall & new ouoter seal ring
on the piston, and install the piston in
the clutch deum,

14, On the PBE transmission; in-
stall & bronze-and 6 steel cluch
plates aliernately, startine with 2
steel plate. Because of condng, all
steel plates must face: the same diree-
tion ‘with ecither all concave: or all
convex sldes up, On the PBBE trans-
mission, install 5 bronze and 35 steel
plates.

15. Install the clutch pressure plate
with the bearing surface down. Then
install the clutch pressure plate snap
ring. Make sure the snap ring is Fully
seatoed inthe groowve,

16, Install the clutch release
spring, and position the retainer on
the spring,

17. Posilion the clutch ‘assembly
in an arbor press, and then position
the proper tool on the spring re-
tainer. Compress the clutch spring,
and install the snap ring, While
compressing - the spring, puide  the
retaincr to avoid inferference of the
retainer with the snap ring groove.
Make sure the snap ving i5 fully
seated in the proove.

FRONT CLUTCH

1, Eemove the clutch cover snap
it with s screwdriver, and remove
the turbine shafi from the clutch
drim.

2. Remove the thimst washer from
the thrust surface of the cliich hub,
Inserl one finger in the clutch hub,
and 1ift the hub straight up 1o remove
the: ‘hub from the clurch drum.

3. BRemove the four bronzc and
the Lhree steel elucch plates, and then

temiove the pressure plate from. the

clutech drum,

4, On the PBL transmission, place
the fronl cluteh spring compressor on
the relense spring, positian the clufch
drum on the bed of an arbor press,
and then compress the release spring
with the arbor press until the release
spring snap ring can be removed
(Fig. 14). This tocl is not necessary
for removing the spring on the PAR
Lransmission,

5. Bemove the clutch release
spring from the clwich deum.

6. Inarall the special nozzle shown
in Fig. 12 on an-air hose. Place the
nozzle apainst the clhitch apply hole
in the front clutch housing, and force
the piston out of the housing,

7. Remove the piston inner -seal
from the cluteh - housing, Remove the
pistan outer seal from the groove in
the piston.

B. Inspect the cluteh cylinder
thrust .surfaces, piston bors, and
cluteh plate; serrations for scores or
burrs, Minor scores or burrs may be
removed with crocos cloth, Replace

T TD1040-4

REAR CHJTCH FL.*.IE

FIG. 13—Checking Rear Clutch
Plate Coning

the chiich eylinder if: it is  badly
scored or dumaped.

9. Check the fluid passuee in the
clutch cylinder [or obstructions.
Clean aut all Duid passages

10, Inspect the clutch piston for
scores and replace if necessury. Check
the clutch piston check valve for free
movenent and proper scating (Fig.
L5).

11. Checle the ¢lutch release spring
for distortion and cracks. Replace
the spring if it is distorted or cracked.

¥ FRONT
CLUTCH
CYLIMDER

D1o41-A

FIG. 14—Front Clutch Spring Snap
Ring Removal
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FIG. 15—Front Clutch Piston
Chedk Valve

12. Inspect the bronze and steel
clutch plates and the clutch pressure
plate for scored bhearing surfaces.
Replace all parts that are deeply
scored.

13, Check the clatch plates for
flatness and for fit on the clutch hub
serrations. Ddiscard any plate that
does not slide freely on the serrations
or that is not flat. Front clutch plates
dilfer in frictlon characteristies from
the rear cluetch plates and are not
interchangeable,

14. Check the clutch hub thrust
surfaces for scores and the clutch
hub splines for wear.

15. Inspect the turhine shaft bear-
ing surfaces for scores. If excessive
clearance or scores are found, dis-
card the vnit,

6. Cheek the splines on the tur-
bine shaft for wear and replace them
if they are excessively worn.

17. Inspect the bushing in the tur-
bine shaft for scores.

18. Lubricate all parts with auro-
matic transmission fluid, Install 3

BUSHING e GEAR DRIVE GEAR

o, .
=) G ‘?ﬁmﬂ}k vyt

SUFFORT #wis’
FLUMP
BODY BLSHING

FIG, 16—Front Pump
Disassembled

D1047-A

new piston inner seal ring in the
cluteh cylinder as shown in Fig, 15,

19. Install a new piston outer seal
in, the groove in the piston as shown
in Fig. 15,

20, Install the pistan in the clurch
housing. Make sure the steel bearing
ring is in place on the piston,

21. On the PBL (ransmission, po-
sition the release spring in the cluich
cylinder with the concave side up.
Place the release spring compressor
on the spring, compress the release
spring with an arbor press, and then
install the spap ring as shown in
Fig. 14, Muke sure the snap ring
Is fully seated in the groove,

22, The front clutch should not
be ussembled further until the front
¢luteh housing is installed on the rear
elitech and primary sun gear shaft as
sembly (Fig. 26),

FRONT PUMP

1. Remove the stator support at-
taching screws and lockwashers, and
then remove the stator support,

2. Mark the rop surface of the
pump driven gear with prussian blue
Lo assure correct assembly., Da not
seratch or punch marks on the pump
PeHDs,

3, Remove the drive wnd driven
Eears from the pump body.

4, Refer to Fig. 16 for a disassem-
bled view of the front pump. Inspect
the pump body bushing, drive gear
bushing, gesr pockets, and crescent
for scores.

5. Inspect the maling surfaces of
the pump body and cover for burrs,

6. Inspect the drive -and driven
gear bearing surface for scores, and
check the gear teeth for burrs. In-
spect the stulor support splines for
burrs und wear.

T. Check the Auid passages for
obstructions.

B, If any parts other than the
stator support are found defective,
replace the pump as a unit, Minor
burrs and scores may be removed
with erocus cloth. The stator support
is serviced separately.

9. Bolt the front pump to the
transmission case with capscrews.

10, Install an oil seal remover, and
pull the front seal from the pump
body. The front seal is %2 inch thick,

11. Clean the pump body coun-
terbore. Then inspeet the bore for
rough spots. Smooth up the counler-
bore with crocus cloth,

12. Remove the pump body from
the transmission case,

: PiD1048-A
FIG, IT—Frunt Seal Installation

13. Coat the outer diameter of a
new seal with FoMoCo Sealing Com-
pound, or its equivalent, then position
the seal in the pump body. Drive the
seal into the pump body with the
tool shown in Fig. 17, until it is firmly
seated in the body,

14. Pluce the pump driven gear in
the pump body with the mark on the
gear facing upward. Tnstall the drive
gear in the pump body,

15. Ipstall the stalor support, dt-
taching screws, and lockwashers.
Check the pump for Iree movement.

REAR PUMP

1. Remove the screws and lock-
washers which secure the pump
cover Lo the pump body, then remove
the cover,

2. Mark the top face of the pump
drive and driven gear with prussian
bluc to assure correct installation of
gears at assembly (Fig. 18), Do not
seratch or punch marks on the pump
gears,

DRIVEN = FLIMP
GEAR, el ._-_—\u.

~ DRIVE
GEAR

D104%-A

FIG. 18—Reor Pump
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3. Bemove the dove and driven
gears from Lthe pump body.

4. Imspect the wear pockets and
the crescenl of the pump body for
SCores or pilling.

5. Inspeet the mner boshing and
the dove and doven gear haanng
surfaces for scores.

6. Check zll fund passapes for ob-
struciions, and check mating surfaces
znd gaeket surfaces of the pomp body
and cover for borrs.

7. Inspect the pomp cover bear-
ing surface for scores Minor burrs
of scores may be removed with cro-
cus cloth.

8. If anv pomp parts, other than
the pump cover, are defective, re-
Place the pomp =s 2 vnit. The pomp
cover can be replaced separately.

9. Place the pump driven gear in
the pump body with the mark (placed
on the gear at disswsembly) facing
upward.

10. Instal] the drive gear I the
pump body with the mark facing up-
ward.

11. Install the pamp cover, altach-
ing screws, and Jockwashers. Torgue
the Y%-inch screws o B0-90 inch-
pounds, #nd the 106-24 screw o 23-35
inch-pounds. Check the pump pears
for free movement.

PRESSURE REGULATOR

1. Remove the valves from the
regnlaior body.

2, Remwove the regulator body
cover zttachine screws, and remove
the cover.

3. Remove the separaior plaie, snd
then remove the front pomp check
valve and sprins from the regulator
COYer.

4, Wash all parts thorooghly in
clean solvent =nd blow dry with mois-
mre-free compressed air.

5. Inspect the regulator body and
cover mating surfaces for burrs.

6. Check all finid passages for ob-
sIruchions.

7. Inspect the conirol pressure and
converter pressure valves (Fag. 19)
and bores for burrs and scores. Re-
move all burrs carefolly with crocus
cloth

B. Check free movement of the
valves in their bores. The wvalves
shoutld f2ll freely into the bores when
both the valve and bore are dry.

5. Inspact the valve springs for
distortion.

10. When =zssambling the parts,
avoid damsping them. Position the
check valve spring and valve in the
regulstor cover.

dﬂﬁﬁﬂ? i)

FIG. 19-Preﬁwe Regulator

11. Posison the separator plate on
the regulator cover.

12. Positton the regulator cover
and scparator plate on the regulator
body, then install the ausching
screws. Torgue the screws o 230
inch-pounds.

13. Inseri the valves in the pres-
sure regulator body (Fig 19).

CONTROL VALVE BODY

Dunng the disassembly of the con-
rol vzlve assembly, keep the walve
parts clean. Do not separate the valve
bodies antil after the valves have been
removed.

CISASSEMBLY

1. Remove the manual valve.

2. Remove one screw attaching the
separator plate o the lower valve
body.

3. RBemove the upper body fromt
plate (Fiz. 20). The plale is spring
loaded. Apply pressure to the plate
while removing the attaching screws.

4. Remove the compensator sleeve
and pieg, and then remove the com-
pensator valve springs. Remove the
compensatpr vaive.

5. Remove the modolator valve as-
sembiy. Remove the downshift valve
and throtile valve spring.

5. Remove the two screws which
antsch the throtile valve retorn spring
10 the upper body, and remove the
spring. Remove the remaining screw
zttaching the upper vzlve body rear
plate w the bodv, and remove the
plate.

7. Remove the throttle valve, and
then the compensstor cut back valve,

B. Remove the lower body side
plate (Fiz. 20). The plate is spring
loaded. Apply pressure to the plate
while removing the attaching screws,

9. Remove the 1-2 shift wvaive
spring and velve. Remove the inhibi-
tor valve and spring.

CCN'H'E'H:E RELARER

CONVERTER FRESSLEE
VAIVE SPRINGS RETAINER

1111}
1111

D1144-4

10. Remove the lower body end
plzte. The end plate §s spring loaded.
Apply pressure to the plate while re-
moving the anaching screws.

11. Remove the rear servo lock-
out valve and spring.

12, Remove the 2-3 theottle re-
ducing valve and sprng, the 2-3
shift valve sleeve, and the 2-3 delay
<hift valve.

13. Remove the 2-3 shift valve
spring and vailve. Remove the tran-
sifion valve.

14. On the valve body cover, re-
move the 3-2 kickdown conirol valve
and check valve cover (Fig 20).

15. Remove the check ball spring
and check ball. Remove the kickdown
control valve spring and valve.

16. Remove the 3.2 coasting con-
irol valve spring retainer from the
cover. Remove the valve and spring.

17. Remiove the four through bolts
and three screws. and separaic the
bodics.

18. Inspect the resr pump check
valve which is installed in the lower
body. The valve seat is staked for a
firm fil in the casting 2nd should pot
be removed, unless a new one s 1o
be installed.

INSPECTION

1. Clcem 2ll paris thoroughly in
clean solvent, then blow dry with
moisture-free compressad pir,

2. Inspect all walve and plug
bores for scores. Check all fluid pas-
==ges for obstructions. Inspect the
check valve for free movement. In-
spect 2l mating surfaces for burrs or
distortion. Inspect all plugs and
valves for burrs and scores. Crocus
cloth can be used to polish valves and
plugs if care i taken to avoid round-
ing the sharp edges of the valves and
plugs.

3. Inspect zll springs for distor-
tion. Check all valves and plugs for
frec movement in their respective
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FIG. 21 —Govemor

bores. Valves and plogs, when dry,
must fall from their own weight in
their respective bores,

4. Roll the manual valve on a flar
surface o check it for 2 bent con-
i
ASSEMELY

1. Arrangs 21l pans in their cor-
rect position. Rotate the valves and
plugs when inserting them in their
bores to avoid shearing of soft body
casiings.

2, Insiall the separzior platc on
the upper body. Do nol Gghicn the
BCTEWS,

3. Instal] the check valve spring,
valve, and seat in the lower body.
Position the lower body on the upper
body, then siart bot do nod Gghten
the smaching screw.

4. Position the cover and separator
platz on the lower body and start the
four through bolts:

§. Abgn the valve body atiaching
bolt holes in the separztor plate and
the lower body. Torgue the four
valve body bolis, equally, to 4-6 foot-
pounds. Excessive tightening of these
bolis may distort valve bodies, cans-
ing valves or plugs o stick.

6. Insziall the thres cover 10 Tower
body screws. Torgue the cover and
body screws o 28-30 inch-pounds.
Tighien the other scrows.

7. Install the 322 kickdown control
valve and spring and the ball check
valve and spring in the cover. Instz1l
the plate.

8. Install the 3-2 cossting control

FSTON
RETAIMER

FIG. 22 —Front Servo

valve, spring, and spring retziner in
the cover.

9. Insisll the transition wvalve in
the Iower body. Install the 2-3 shift
valve, spring, sleeve, shift delay valve,
inner spring, and throttle redocing
valve.

10. Ipstsll the rear servo lockout
valve sprinz and walve. Install the
lower body end plate.

11. Install the inhibitor valve
spring and valve in the lower body.

12, Install the 1-2 shifir wvalve
spring and valve. Install the lower
hody side plate.

13, Insiall the throttle valve and
compensator cut-back valve mm the
upper body.

14. Insizll the upper body rear
platc and throttle valve retarn spring,

15. Insiall the thromle valve spring
2ml downshift valve. Install the mod-
ulator valve assembly.

16. Instsll the compensator valve,
nper and Ouler Compensalor Springs,
and 1he compensator sleeve and plug.
Ins:all the upper body front plate.

17. Instail the manoal drive,

GOYERNOR

1. Hemove |he govermor valve
body cover,

2. Remove the governar valve
body from the counnterweight (Fig.
21).

3. Remove the plog, sleeve, wash-
er, and valve from the body.

4. Inspect the sovernor valve and
bore for scores. Minor scores may be
removed with crocus cloth. Replace
the governor if the valve or body is
deeply scored.

5. Check for free movementi of
the wvalve in thc bore. Inspect fiuid
passages in the valve body and coun-
terweight for obstrucitions. All Anid
passages must be clean.

6. Inspect the maling surfsces of
the governor body and counterweight
for burrs. and distordon. Mating sur-
faces muost be smooth and fat.

7. Install the governor valve in the
bore of the valve body. Insiall the
washer, sleeve, snd plug, Make sure
that the three poinls on ihe end of the
sleeve seat in the slots in the washer.

B. Install the body on the counter-
weight, Make sure the Auid passapes
in the body and the counterweighi are
aligned.

9. Podtion the valve body cover
on the body, and install the screws.

FRONT SERVO

1. Remove the scrvo piston re-
tziner snap ring:{Fig. 22). The servo
piston is spring loaded. Apply pres-
sure to the piston when removing the
sSnap ring.

2, Bemove the servo pislon -
tziner, servo piston, and the retum
piston from the servo body. It may
bz necessary to tzp the piston stem
lightly with z soft hammer to sepa-
raie the piston retainer from the
sarvo body.

3. Remove the screw amd washer
from the end of the piston stem, and
scparate the piston relainer, refurm
pisten, and servo piston.

4. Remove all the scal rings, and
remave the spring from the servo
body.

£, Apply pressure against the ac-
cumulator spang retaiper, and re-
moeve the retainer snap ring from the
servo body. Separate the accumulator
piston and spring retainer.

6. Remove the seal rings from the
eccumulator piston and the retainer.

7. Inspect the =zrva body for
cracks and ihe piston bore and the
servo piston stem for scores (Fig. 22).
Check finid passages for obstructions.
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FIG. 23—Rear Servo

FETAINER

. Check the actuating lever for
frec movement, and inspect it for
wear. If necessary to replace the ac-
tuating lever or shaft, remove the re-
taining pin and push the shail out of
the bracket, If tha shaft is not retained
by a pin, it is retained in the body by
serrations on one end of the shaft
I'hese sérralions cause a press fit ol
thatend. | o remove the shaft press on
the end opposite the serrations.

Inspect the adjusting screw threads
and the threads in the lever.,

9. Check the serve spring and
servo band strul for distortion,

10, Inspect the servo bund lining
for excessive wear and bonding 1o the
metal. The band should be replaced
if worn to a point where prooves are
oot clearly evident.

11. Inspect the band ends for
cracks and check the bands for dis-
tortion.

12, To assemble, reverse the dis-
assembly procedure.

REAR SERVO

1. Remove the servo actusting

T
S(Q0vey

ERVD

CHECK WALVE
SFRING

VALVE

D1053-A

lever shaft retaining pin with a
Ya-inch punch. Remove the shaft and
actuating lever needle bearings and
thrust washers,

2. Press down on the servo spring
retainer, and remove the snap ring
Release the pressure on the retalner
slowly to preven! the spring from
tiying out,

3. Remove the retuiner and servo
spring.

4. Force the piston ouwt of the
servo body with air pressure. Hold
one hand over the plston (o prevent
damage,

5. Remove the piston senl ring
Remove the accumulator piston from
the servo piston,

6. Inspect the servo body for
ericks and the piston bore for scores
(Fig, 23), Inspect the servo body to
trunsmission case maling surfuce for
burrs.

7. Check the fluld passapges {or ob-
structivns, Inspeet the fluld passage
plugs for tightness in the body, In-
speet the cheek valve in the servo pis

ten for freedom of movemenl and
proper scaling,

8. Inspect the accumulstor piston
stem for scores. Inspect the aciuating
lever socker for scores and wear.
Check the actuating lever and shait
for wear.

9. Inspect the hand and the sirurs
for distortion, Inspect the band ends.
for cracks

10. Inspecr the servo spring for
distertion.

11. lnspect 1he servo band lining
for excessive wear and hond 10 metal
band. The band should be replaced
il worn to a point where grooves are
nol clearly evident.

12, Inspect the sceumutaror pisipn
and bore for scores, Be sure that the
piston slides freely in the hore,

13, Insiall the accumulator piston
in the servo piston,

14. Instaii & new seal ring on the
servo piston.

15. Install the piston in the servo
hody. Lubricate the parts to facilitate
assembly. Insiall the servo spring
with the smull coiled ¢nd ugainst the
SETVO piston,

16, Install the spring rérainer,
Cumpress the spring with a C-clamp.
Then install the snap ring, The snap
ring must be Tully seated in the grove,

17. Instull the needle bearings in
the sctuating lever. Inmstall the ae-
tuating lever and thrust washers with
the sacket in the lever bearing on the
pislon stem, Install the welvating
lever shafi aligning the relsining pin
holes, and install the pin,

I8, Check the actuating lever for
free movement,

E] TRANSMISSION CASE AND LINKAGE REPAIR

DISASSEMELY

1. Remove the inner throttle lever
shalt nul, Then remove the inner
throllle ever,

2. Remaove the outer throftle lever
and shafr. Remove the throltle shaft
seal from the counterbore in the
manual lever shaft,

3. Remove the cotter pin from
each end of the parking paw! torsion
rod, then remove the rod,

4. Rotate the manusl shaflt until
the detenl lever clears the detent

Munger, Then remove the detent
plunger and spring, Do not allow the
detent plunger to iy out of the case,

5. Remove lhe munual lever shaft
nut, nod remove the detent lever,
Remove the ouler manunl lever and
shoft from the trunsmission case.

6. Removye the clip retaining the
torsion lever assembly und disasseon-
ble the nssembly,

T, Tup the toggle lever sharply to-
ward the rear of the case to remove
the plug and pin.

8. Remove the pawl pin by work-

ing the pawl back and forth. Remove
the pawl and toggle lever assembly,
and disassemble.

9. Remove the manual shafl seal,

INSPECTION

Clean the wuse thoroughly with
elean solvent. Blow out all passages
(Fig. 24},

Inspeet the case for eracks and
stripped  threads, Inspect the gasket
surfaces and mating surfaces far
burrs: Check the brenther tube for
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FRONT PUME COVERNOR
DISCHARGE  FROMT ~ OUTRUT
CLUTCH

FROMT gfp,_ﬁ

PUMP  CONVERTER. REAR pump  CLUTCH
IMTAKE SERWC B1054-A

FIG. 24—Transmission Case Fluid
Passuges

ohstructions, Check all fluid passages
for ohstructions and [eakage,

Inspect the case bushing and center
support bushing for scores. Inspect
‘the torsion lever pin for wear.

Check all parking linkape pares
(Fiz, 25) for wear or damage.

ASSEMBLY
1. Assemble the topgle lever and

DETENT SPRING

MAMUAL  SHAFT
AMDLEVER

DETEMT. LEVER

THROTTLE SHAFT
AMD LEVER

Marilal
THROTILE SHAFT SEAL
SHAFT S24L
FRONT

FIG. 29~Typical Parking Linkoge

pawl-assembly and install in the case.

2. Instal] the torsion lever assem-
bly, using two screwdrivers to posi-
tion the spring on the lever,

3. Coat the outer diameter of a

new menual shall seal with gasket
sealer and install the seal in the case,

4. Install the manual lever and
shaft in the case.

TOGGLE LEVER

/ IJNK
FAWL RETLIRM SPRIMG €k RETAIMER

TQGGLE LEVER PIM

DETEMT BALL

MAMUAL SHAFT MUT
INMER THROTTLE LEVER
TRGGLE LFT
THROTTLE
{ SHAFT NUT o LEVER SPRING

TORSIOM LEVER
, PAWL

B LNk PN
- C;? ) : 3 Pa'L
Vi~ TOGGLE PIN
S %;;:5 PN J !
TOGGLE 'y
LIFT 1.'E".I'EE 4

LG
D1055-A

5. lnstall the detent lever and the
attuching nut. Torgue the nut to 35-
40 [pot-pounds.

6. Instoll the detent spring and
ball using a tube to depress the ball
and spring while rotaling the lever.

7. Complete the lever installation
using # new throttle lever-shaft seal.

B. Check for free linkage opera-
tion.

E INSTALLATION OF SUB-ASSEMELIES

CLUTCHES AND GEAR TRAIN
ASSEMBLY AMND IMNSTALLATION
—PBL TRANSMISSION

1. Install the bronze thrust washer
on the primary sun pear shaft. Lubri-
cate all parts to facilitate assembly.

FIG. 25-—-“!.!!‘:'1 Hu Iﬂshllutmn

2, Install the rear clutch on the
primary sun gear shaft, Center the
seal rings on the primary sun gear
shaft to prevent hreakage. IF the rear
clutch hub is equipped with a ncedle
beuaring that contains loose needles,
be sure that all the needles are in
place before assembling the clutch
assembly on the sun gear shaft.
Needles may be held in place with a
light film of prease.

3. Install the -stcel and bronze
thrust washer on the secondary sun
gear shaft. The flats on the steel
washer LI}, must be alipned with the
flats on the secondory sun gear shaft,
If the outer edge of the steel washer
is chamfered on one side, install it
with chamfered side down.

4. Install the front clutch seal rings
and the front clutch housing on the
primary sun pear shaft, Rotate the
clutch units to mesh the rear clutch
plates with the serrations on the

¢lutch hub. Do not break the seal
rings.

5. Install the cluich hub in the
cluteh eylinder with the deep counter-
PRESSURE PLATE

FIG. 27 —Pressure Plate
Installation
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FIG. 2B—clutch Plate Installation

bore down (Fig, 26). Install the
thrust washer on the clutch hub.

6. Instzll the pressure plate in the
cluich cylinder with the fat side up
(Fiz. 271

7. Install the four bronze and
the three steel clutch plates alter-
nately, starting with & brooze plate
(Fig. 28). Lubricate the plates as they
are installed.

B. Install the turbine shaft in the
clutch cylinder, then install the snap
ring. Make sure the snap ring is fully
seated in the proove,

9. Install the thrust washer on
the turbine shaft.

10. Install the front band in the
transmission case so that the anchor
end is aligned with the anchor in the
case. Lift the cluich aszemblies out
of the holding block. Do not let the
clutches separate.

11. Install the sub-assemblies io
the transmission case, from the rear,
while positioning the servo band on
the drum. Hold the units together
while installing them (Fig. 5).

12. On the bench, imstall the one-
way clurch on the center support with
the flanged side of the cage rings up
(Fig. 29).

" la

~ D1036-A

FIG. 29—0ne-Way Clutch
Installation on Center Support

Rubber Band T-BAR . Diosv.ia
FIG. 30—Pinion Carrier
Installation

13. Cuarefully compress each drag
spring uas it is started on the inner
ruce. After zll the drag springs are
started on the race, rotate the clutch
to tilt the sprags, then push the
clutch all the way down on the center
support. Place a sirong rubber band
around the sprug outer ends (Fig. 30).

14. Install the ceater support und
cluich in the case.

15. Install the right and left-hand
center support outer bolts and ex-
ternal tooth lockwashers, The lock-
washers must be instnlled with the
rolled edge toward the tronsmission
case to insure a tight seal.

16. Position the réar band in the
case (Fig. 30). Install the primary sun
gear rear thrust beuring and race and
the one-way clulch spacer in the pin-
ion carrier [Fig. 31).

17. Install the pinion carrier in the
case and start the pinion carrier fronl
pilot in the center support bushing.
Depress the I-har und work the pin-
won currier forward until the sprags
arc started on the cluich outer race.

18. Remove the rubber band (Fig.
a2).

19. Work the pinion carrier for-
ward o the point that the one-way
clutch is barely visible. Rotate the
pinion carrier counterclockwise (from
the rear) and note whether the clutch
rotates with the pinion carmer or
remains stationary with the ceater
support.

20. The clutch T-bar frictional
grip on the clutch outer race is

Q = PINION
: THRUST CARRIER

THRUST
BEARIMG

i
BEARING RACE D10SB-A

FIG. 31=Primary Sun Geor Rear
Thrust Bearing and Race

stronger than the drug spring frics
tional grip on the inner race, so the
clutech should rotate with the pinion
carrier. If it does not rotate with the
pinion carrier, reploce the clutch.

21. Install the selective  thrust
wusher on the pinion carrier rear
pilot. If the end play was not within
specifications when checked prior (o
disnssembly, replace the washer with
one of proper thickness, Selective
washers are available in thicknesses
of 0.063-0.061 inch, 0.076-0.074
inch, 0.069-0.067 inch, and 0,083-
0.081 inch.

22, Install the ourput shaft, care-
fully meshing the internal gear with
the pinions.

CLUTCHES AND GEAR TRAIN
ASSEMBLY AND INSTALLATION
—PBB TRANSMISSION

L. Install the bronze thrust washer
on the primary sun gear shaft, Lubri-
cate all parts to facilitate asscmbly.

2, Install the rear clutch on the
primary sun gear shafe. Center the

D1D39-A

FIG. 32—Rubber Band Removal
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seal rings on the primary sun gear
shaft to prevent breakage. If the rear
clutch hub is equipped with a needle
bearing that contains lfoose needles,
be sure that all the needles are in
place before assembling the clutch
assembly on the sun gear shaft.
Needles may be held in place with
a light film of grease.

3. Carefully invert the assembly
on the bench fixtures.

4, Install the one-way clutch on
the center support with the flanged
side of the cage rings up (Fig, 29).
Carefully compress each drag spring
as it is started on the inner race. After
all the springs are started on the race,
rotate the clutch to tilt the sprags,
and then push the clutch all the way
down on the center support. Place a
strong rubber band around the sprag
outer ends.

5. Place the center support over
the inverted rear clutch and primary
sun gear assembly.

6. Start the planet carrier into the
center support bushing and over the
one-way clutch.

7. Depress the T-bar and slowly
turn the pinion carrier counter-
clockwise (from the top) until all
the clutch sprags are started into the
pinion Carrier.

8. Remove the rubber band. Hold
the center support and turn the
pinion carrier counterclockwise
(from the top) te permit the pinion
carrier to slide downward over the
sprags.

9. Carefully invert the assembly
on the bench fixture,

10. Install the steel thrust washer
and then install the bronze thrust
washer on the secondary sun gear
shaft, The flats on the steel washer
LD. must be aligned with the flats
on the secondary sun gear shaft, If
the outer edge of the steel washer is
chamfered on one side, install it with
the chamfered side down.

11. Install the front clutch hous-
ing on the primary sun gcar shaft by
rotating the clutch units to mesh the
rear clutch plates with the scrrations
on the clutch hub. Do not break the
seal rings.

12, Install the clutch hub in the
clutch cylinder with the deep counter-
bore down (Fig, 26). Install the thrust
washer on the clutch hub,

13. Install the pressure plate in
the clutch cylinder with the flat side
up (Fig. 28).

14. Install the four bronze and
the three steel clutch plates alter-
nately, starting with a bronze plate
(Fig. 28). Lubricate the plates as they
are instailed.

15, Install the turbine shaft in the
clutch cylinder., Then install the snap
ring. Make sure the snap ring is fully
seated in the groove,

16. install the thrust washer on
the turbine shaft.

17. Place the front and rear bands
in the case. Place the rear band strut
crossways between the rear band ends.
This will provide cnough clearance
for the center support to clear the
band.

18. Carefully lift the pinion car-
rier, center support and clutch assem-
blies off the bench fixture and insecrt
it into the transmission case.

19, After the assembly is firmly
seated forward in the case, turn the
pinion carrier clockwise (from the
rear} until the center support bolt
holes are aligned with the holes in
the case.

20. Install the center support
bolts and torque them to 20-25 foot-
pounds.

21. Install the selective thrust
washer on the pinion carrier rear
pilot. If the end play was not within
specifications when checked prior to
disassembly, replace the washer with
one of proper thickness. Selective
washers are available in thicknesses
of 0.063-0.061 inch, 0.076-0.074
inch, 0.069-0.067 inch, and 0.083-
(1081 inch.

22, Install the scal rings on the
primary sun gear shaft.

23, Install the cutput shaft, care-
fully meshing the internal gear with
the pinions.

REAR PUMP

1. Position the rear pump drive
key in the keyway on the output
shaft.

2. Position new front and rear
gaskets on the pump body. Retain the
gaskets with transmission fluid, On
the PBB transmission, instali a new
O-ring on the rcar pump discharge
hole in the case.

3. Install the thrust washer on the
pump body with the bronze side up.
Align the thrust washer tangs with
the bosses on the pump body, and
install the rear pump. Be sure the
drive key is aligned with the keyway
in the pump drive gear.

GOVERNOR

1. Position the governor drive ball
in the pocket in the output shaft,
Retain the ball with transmission
fluid,

2. Install the governor assembly
aligning the groove with the ball in
the output shaft, Install the governor
with the governor hody plate toward
the rear of the transmission.

3. Install the governor snap ring.
On the PBB transmissions the gover-
nor must be all the way forward and
against a shoulder on the shaft,

DISTRIBUTOR

1. Place the four scal rings in the
distributor sleeve, and check the ring

gap.

2. Check the fit of the seal rings in
the grooves in the output shaft, The
rings should rotate freely. Install the
rings in the grooves of the output
shaft. On the PBB transmission, in-
stall the flat washer,

3. Install the three tubes in the dis-
tributor sleeve (Fig. 3).

4. Install the distributor sleeve on
the output shaft, chamfer forward.
Lubricate parts to facilitate assembly.
Slide the sleeve forward over the four
rings and at the same time start the
tubes into the case. The distributor
sleeve is located between the gover-
nor snap ring and speedometer driv-
ing gear.

5. Install a new seal on the rear
pump cutlet tube and install the tube
in the transmission case and rear
pump body.

EXTENSION HOUSING

1. Position the speedometer drive
gear ball in the pocket of the output
shaft. Retain it with fluid. Install the
speedometer drive gear, Install the
speedometer gear snap ring.

2, Insert the extension housing oil
seal replacer and pilot in the housing,
and then install the extension housing
on the transmission case. Install the
extension housing attaching bolts and
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externzl worth lockwashers, The lock-
washers must be installed with the
rolled edze toward the trapsmiscion
case to insore a tight seal,

3. Torgue the extension housing
anaching bolts 10 28-38 foot-pounds.

4. Instsll the governor inspection
cover and i mew gaskef on the hous-

g,

FRONT PUMP

1. Position 3 new fronl pump 223-
ker in the counterbore of the irans-
misson Case.

2. Inostal] the fron: pump, alisning
the pump holt holes with rhe boles in
the caze.

3. lnstall three of the front pump
giraching bolis. Torgue the bolts to
17-22 fonr-pounds.

CHECK TRANSMISSION
END PLAY

L. Moumt the dial indicstor sop-
port in @ front ppmp bolt hole, Mount
a dial indicator on the support so
thar the contaci rests on the end of
the turbine shaft (Fig. 2).

2, Use z large screwddver o pry
the front of the clutch drom roward
the rear of the ransmission (Fig. 2).
Set the dizl indicator fo Zero.

3. Remove the screwdriver and
pry the uanils toward the froar of the
fransmission by imserting = screw-
driver between the larpe internal gear
and the wansmission case (Fig. 2).
Kote the indicator reading. End play
shonld be 0L010 to 0.029 inch.

4. Remove the indicator, and re-
move the lool from the extension
houwsing.

5. Instzll the one remaining front
pump smmaching bolr Torguee the bolt
to 17-22 foot-pounds 10rgue.

FRONT SERVO

1. Posiion the front band forward
in the case with the band ends up,

2. Position the servo stoout with the
slotted end ahpwed with the zervo
aciuzting lever and the small end
aligned with the band end. Rotare the
band, strut. and servo iole postion
enzaging the anchor end of the band
with the anchor pin in the case.

3. Locaie the servo on the case,
and install the amaching bolis.

i o

D11486-A

FIG. 33—Front Servo Adjustment

Tightcn the aitaching bolts only two
or three threads.

4. Inst=ll the servo (ohes.

REAR SERYO

1. Postlipn the servo anchor sorst,
then motate the rear band to engagze
the strut.

2. Position the sServo acluating
lever sirul with a finger, and then in-
&3]l the servo amd atitzching bols
Torque the bolts to 48-45 foot-
ponmds.

PRESSURE REGULATOR BODY

1. Instzll the pressure resulator
body and amaching bolis. Install the
wbe berwezn the repulator body and
front servo. Then torgue the amach-
ing bolts w 17-22 fool-pounds.

2, Install the conmrol and convener
valve guides and sprinss. Insizll the
spring refainer.

3. Inctall 2 mow seal ring on the
rear pump Intake mube, and install
thc tube In the case.

CONTROL VALVE BODY

1. Instzl]l the control valve assem-
bly, using care to align the sarvo mwhes
wilh the control valve. Alizn the in-
mer throdtle lever berween the throttle
lever stop and the downshift valve,
and ar the same time push the throttls
valve in 10 ¢lear the transmission
casz. Align the manual valve with the
actusting pin in the manusl detent
lever. Do mot tighten the attaching
bolt=.

2. Install the large control pres-
sure Tube in the valve hody and repu-
lator.

3. Insiall the smsll control pres-
sure compensaior tube in the wvalve
body and rezulalor.

4. Move the conmrol valve body
towurd the conter of the case as far
25 the allaching bolts will permit.
This movement is made 10 1ake up
the clearence between the manual
valve and the sctusting pin on the
mannal detent kever.

5. Torque the attaching bolts to
8-10 fooi-pounds.

6. Turn the mannal valve one full
mrn m czch manual lever detent
position. If the manual valve binds
against the scnmfing pin in any de-
tent position, oosen the valve body
aftzching bolts 2nd move the valve
body away from the cenler of the
case. Move the body only enouszh o
relieve the binding. Torgue the at-
tzching bolis and recheck the manusl
valve for binding.

7. Iostall the lobrication tube in
the rear pump =nd the regulator body,

8., Turgue the control body attach-
ing bolis to 8-10 foot-pounds. Torque
the front servo attaching bolts to 30-
33 foot-pounds.

FRONT SERVO ADJUSTMENT

1. Loosen the fronl servo adjust-
ing screw lock nuy, and then back
the nut off three mms.

2. Lposen the adjustineg screw five
complele mms.

FIG. 34—Rear Servo Adjustment
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3, LUsinz the front hand adipsring
wrench shown m Fig. 33, insent 5 %6~
inch spucer between the Iever and the
stem, and tizhten the screw undl the
rarche; overmns.

4. Back our the adjusting screw
one complete hEn, then tizhten the
lock must.

REAR SERVO ADJUSTMENT

1. Loosen the adjesting screw lock

nut 3 mrns with the 3% -inch socket of
the rear hand adjusting wrench.

2. Back off the adjusiing screw
antl free avel 5 oblained.

3. Use the special ronl shown in
Fig. 34 1o tighten the adjosting screw
unul the raicher overruns, and then
hack off the adjusting screw 1ia
Turms.

4. Hold the rear servo adjusting
screw stationary, and righten the lock
ngL

FLUID SCREEN AND PAN

1. Posioon the floid screen over
the regr pump mlet twbe, then over
the front pump inlet tube. Press the
screzn down firmiy. Install the screen
retaining clip.

2, Place z new pgasket on the
transmissicn ¢ase, and then install the
pan. Install the attaching boils and
lockwashers. Tomue the bolts to 10-
13 foot-pounds,

[} HYDRAULIC SYSTEM

After the lransmission hes been
az=embled and is ready for insialla-
non in the car,-check the hvdraubc
system 1o make sure It is opcrating
properly. These hydraulic fests cam
e mzade on the bench =0 that most
mzifunctions of Lhe sysiem can be
correcied beforr the transmisson is
installed in the cur.

TESTING TOOL INSTALLATION

1. Insisll & plue in the filler tube
hole in the oil pan, ihen poor four
gquarts of Ford Amtomatic Transmis-
zipn Floid BREA-19382-A into the
IrEnsmISSaon ]hmugh the speedome-
2T SCar opening.

2, Insiall the bench testing ool

3, Remove the Ys-inch pipe plug
ar the Tansmission cssc rear face.
Turn the fronl pump in 2 clockwise
direction =t 73-100 rpm until a regy-
Isr flow of ransmission fiuid leaves
the hole in the mansmission case. This
operation “bleeds™ the gir from the
pump.

4, Inszall the pressure gauge
(77820 or TSTL-TT820-A) as shown
in Fig. 33

PRESSURE TESTS

Turn the fropl pump at 75-100
rpm 2nd nole the gavpe readines. The
pressure resdings on the beach test
must be within the limits set for a
transmission 10 the car. For example,
on bench test the Lrapsmission must
develop, at closed throttle, 56-72 psi
in 2ll manuzl valve positions. While
mazintzining 56-72 psi. posh the throt-

BENCH TESTS

D1062-A

FI 35 —Bench Testing Tool
Installation

tle lever down slowly 2nd note thata
pressure rise is obuained.

Maximum pressures must be with-
in the limits given in Table 1, Part
6-2. Pressures in R and 1. are higher
becanse compensstor pressure is not
present with advanced throttle 1n R
and 1.

Think of the hvdraulic control svs-
em &% & main hine pressure sysiem
with feeder lines runming from it
When the manual valve is shifted,
these feeder lines are “cut-in™ and
“cut out™ of the system. By noting
the positions in which the pres-
sure:i5 low, it is possible to Jocate a
leak. For example, pressure readinegs
might be:

Manuzl Valve
Position

Closad Throttle
Pressure {psi) 60 20 60 &) 60 60

PRNDIDIL

Since the pressore is low in R only,
the Icek 1= In the passage that is in
the svsiem only in reverse. That pas.
sage is the rear clutch apply passage.

Again, pressure readings on a
bench test might be:

Manual Valve
Position PRERENDZDIL

Closad Throtile
Pressure (psi) 60 60 60 20 20 20

Since pressure i5 normal in a1l posi-
tions cacept D2, DI, and L, check
for a passage that is in the system in
D2, D1, and L only. That passage is
the front cluich and governor supply
passage.

If pressure readings are normal
until the throttle is advanced, then
the pressure drops, it is an indics-
tion that the throttle pressure system
is leaking. Throttle pressure is in the
svatem only when the throule lever
is sdvanced.

The cause of low pressure is seldom
found in the control valve body. The
conirol vaive body on high milzage
units may have excessive wear =nd
internal leakage.

Ii pressure is normal in any of
the manual positions, the front pump,
throttle valve bore and the throttle,
modulator, compensator, and con-
trol pressure regulstor valves are zll
operating  properly. If these unils
WCIT BOL operating properly, the pres-
sure rse would not occur within
limits or 2t =IL
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Sticking 2-1 or 2-3 shift valves,
inhibitor or transition valves will not
cause low pressure. If these valves
are stuck open, a “pressure-tight”
passage has been opened. When a
2-3 shift valve sticks in the open

position, the transmission will start
in high instead of in intermediate.
A pressure gauge installed on a trans-
mission with this condition would
give a normal reading. All “on” and
“oll” valves in the control vaive body

are manufactured so that their ex-
haust ports close before their inlet
ports open,

Scratched valves or wvalve bores
seldom cause low pressure in the
transmission.
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STATOR
OME W AY
CLUTCH

SPLIT FIBER %
BLSHING

STATOR CLUTCH
INMER - RACE
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END PLAY CHECK

Tergue. Wiench

. Tool—T54L-7202-4

STATOR CLUTCH CHECK D1064-A

FIG. 1—Converter End Play ond Stator Clutch Check
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The tergque converler 15 enclosed
in # welded steel housing, and cannot
be disussembled for service. A special
toul {Fig. 1)} i provided to check
lurbine und  stator end play and
the operation of the one-way stator
clutch.

TURBINE AND STATOR END
PLAY CHECK

1. Insert the toolinto the converter
pump drive hub uneil it bottoms,

2. Install the puide over the con-
verter pump drive hub,

3. Expand the splil fiber bushing
(Fig. 1} in the lurbine spline by
tightening the udjusting nut. Tighten
the out wuntil the tool is securely
lacked to the spline.

4, Attach a dial indicator o the
tool (Fig. 1), Position the indicator
button on a converter pump drive
hub lug, and set the dial face 1o wero.

5. Lift the tool upward as far as
it will zo and note the indicalor read-
ing. The indicator reading is the total
end play which the turbine and stator
share. If the totsl end play exceeds
0.0680 in¢h, replace the conwverter
unit,

STATOR ONE-WAY CLUTCH
CHECK

1. Loosen the adjusting nut to-free

= COMVERTER
ASSEMBLY

FROMT -PUME - AMD STATOR
SUPPORT SHAFT

DI065-A

FIG. 2—stator to Impeller
Interfarence Check

the split bushing, then remove the
ool from- the converter.

2. Install the stator oller race
holding taol in ane of the four holes
provided in the stator {Fig. 1),

3. Insért the tool in the converter
pump drive hub, As the tool enters
the converter, the pins will engape
the stator clutch inner race spline.

4, Place » lorgue wrench on the
tool (Fig. 1). The leol (snd stator in-
ner race} should lurn frecly clock-
wise (from the pump drive hub:side
of the converter). It should lock up
and bold 4 10 foot-pound pull when
the wrench is turned counterclock-
wise, Try the clutch for lockup and
hold in at least five différent loca-
tions arounct the converter.

5, If the clutch [ails to lockup and
hold o 10 foor-pounds tocgue, Te-
place the converter unil.

STATOR TO IMPELLER
INTERFERENCE CHECK

1. Position a fronl pump assembly
on a bench with (he spline end of
the stator shaft poinling up (Fig. 2).

2. Mount 2 converter on the pump
s0 that the splines on the one-way
clutch inoer race engage the mating
splines of the stator support, and the

ccanverter hub eogages the  pump

drive gear,

3. While holding the pump sta-
{lunary, try to rotate the converter
counlerclockwise. The converter
should Totate freely without any
signs of interferance’ or scraping
within the converter assembly.

4. If there is an indication of
scraping, the trailing edges of the
stator Blades may be inlerfering wilh
the leading cdges of the impeller
blades. In such cases, replace the con-
verler. i

STATOR TO TURBINE
INTERFERENCE CHECK

1. Position the converter on [he
bench front side down,

2, Install a front pump assembly

to engage the mating splings of the
stator support and stator, and pump
drive gear lupgs.

. Install the input shaft, .engag.
ing the splines with the turbine huhb
(Fig. 3).

4. While holding the pump sta-
tignary, attempt to rotate the lurbine
with the input hafr, The turbine
should rotate freely in both direc-
tions without any signs of interfer-
ence O scraping noiss.

5. If interference. exists, the sta-
tor front thrust washer may be worn,
allowing the stator to hit the turbine.
In such cases, the converter must be
replaced,

CONVERTER CLEANING

The converter cannot be disassem-
bled forcleaning. If the converter has
an -excessive amount of foreipgn ma-
terial in it, the following cleaning pro-
cedurs should be used.

1. With the converter on  the
bench, remove both drain plugs and
tilt the converter in all directions so
that as much fluid as possible is
drained,

2. Install the drain plugs and fill

the converter through the pump drive
hub with a light-body oil such as

INFUT SHAFT =

FROMT PUMF AND
STATOR SLRPORT

s

o
COMVERTER Ty ) B
Asswaﬁﬂ H'

P1OSS-A

FIG, 3=stator to Turhine
Interference Check
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¥o' STEEL PLATE HEE HEAD SCREW
¥-24x %
DISHED OR
FLAT WASHER

13" on, Yot Lo,

YALYL

FIB. 4—converter Leak Checking Tool

kerosene, or a cleaning solvent suit-
able for mansmission cleaning.

3. Ilnstall the tool shown in Fis.
1 in the converter. Expand the bush-
ing in the turbine spline. Rotate the
tool to cirenlzie the find in the con-
verier.

4. Bemove both drzin plugs and
thoroughly drain the converter.

5. Repear the procedure given in
steps 2, 3, @nd 4, =5 requived, o re-

HEC MUT 33" —24
WED

STANDARD BOLT

D1D&T-A

move excessive foreion materisl
6. Install the drain phigs.

LEAKAGE CHECK

If there are indications that the
welds on the torqpe converter hons-
inz are leaking, the following check
shonld bhe made before the unu is
replaced.

A lezsk checking tool {(Fig. 4} can

\/Tnﬁmtﬁm

DI10&8-A

FIG. 5—Converter Leak Checking
Teol Instollation

be made from stsndard parts. The
tool can be vsed to check both Cruise-
O-Matic and Fordematic converters.

1. Insiall the pluz in the converter
(Fig. 5) «nd cxpand it by tightening
the wing nut. Aiach the safely
chains,

2. Install the air valve in one of
the drain plug threads.

3. Introduce =ir pressure into the
converter housing.  Check the pres-
sure with a2 tire gzuge and =djust it
to 20 psi

4. Place the converier in 2 tank
of water. Observe the weld areas for
bubbles. If no bubbles are observed,
it may be assumed that the welds are
not lezking.
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FLUID PRESSURE LIMITS

LUBRICANT REFILL CAPACITY

Pressure Type of Lubricant Approximate Capacity
Selector Gauge - — -
Engine Spead Lever Reading Ford Automatic Transmission Fluid 10 Quarts (PBL)
Pasition (psi) B3A-19582. A 10% Quarts (PBB)
idle All 56-72
1000 rpm D1or D2 80-85 CHECKS AND ADJUSTMENTS
DI or D? 150170 i ificati
Stall (At Detent) Qperation Specification
R 186-216 Transmission End Play Check 0.010-0.028 inch
Stall (through Detent) L 196216 poctive Tarust Washers
0.063-0.061 inch, 0.069-0.067 irch
0.076-0.074 inch, 0.083-0.081 inch
Turbi d St L060 i i
TRANSMISSION GEAR RATIOS T L_ubme and Stator End Play Check ; 0.060 |nch_(max|mum)
5 Froat Bard Aﬂjustment Adjust screw to 10 inch-pounds
elector Gear Ratio (Use % -inch spacer between torque, and back off one full turn;
Gear Lever flgmj Ag:ﬂgd P adjustment screw and servo lock nut to 20-25 feot-pounds
Position | P PBL PBB piston stem)
Neutral N fNone None - — Rear Band Adjustment Adjust screw to 10 foot-pounds
. torque, and back off 1% turns;
First D1 Front | Rear* | 2401 | 23711 loch 10t 10 2540 font potde”
Second D1 or D2 Front Front 1.47:1 1.48:1 Primary Sun Gear Shaft Ring End
Front 1001 001 Gap Chack 0.002-0.009 inch
Third DI ot D2 None 00: .00; - .
! and Rear ) Accelerator Pedal Height Adjustment| 3%4s inches above floor mat
Reverse R Rear Rear 2.00:1 1.84:1 Rear Clutch Steel Plate Coning
o - i Clearance Check (.010 inch i
*Infirstgear D1, the planet carrier is held against rotation by the one-way clutch. oo e inch (meximum)

TRANSMISSION SHIFT POINTS (APPROXIMATE)

Manual
Shift
Automatic Shift Speeds (mph) Speeds
h
Rear , (mph)
Axle 1] D1 or D2 D3 D1 or D2 01 Dz L
Ratio .
1-2 1-2 2.3 2-3 3-1 32 241 3-2 2-1
Minimum Maximum Minimum Maximum Minimum Maximum Maximum Minimum
Throttle Throttle Throttie Throtile Throttle Throttle Throttle Throttle
291 314 40-51 13-25 64-78 5-10 58-73 25-33 5-10 19-28
B 813 38.48 12:24 60-74 5.9 54.69 2431 5.9 17.26
STALL SPEEDS
Selector Engine RPM
Lever Cluich Band
Position Applied Apfilied 352 v-8 430 v-8
D2 Front Front
D1 Front One-Way Clutch
1690-1890 1580-1790
L Front Rear
R Rear Rear
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TORQUE SPECIFICATIONS

Nama P:S:Ls
Converter Kousing to Transmission Case Bolts 35-45
Front Pumg to Transmission Case Bolts 17.22
Front Servo to Transmission Case Bolts 30-35
Rear Servo to Transmission Case Bolts 40-50
Planetary Support to Transmissicn Case Screws 20-25
Upper Yalve Body to Lower Valve Body Bolts 4-8
Control Vaive Body GTransm%ssion Case Bolts 8-10
Pressure Regulator Assembly to Transmissien Case Screws 17-22
i Exteﬁsion Assembfy.to T-ransmissicn Case Bolls 28-38
0il Pan to Transmission Case Bolts 1013
Case Assembly—Gauge Hole Plugs 7-1%
Rear Band Adjusting Screw Locknut 35-40
Front Band Adjusting Screw Locknut 20-25
Manual Control Lever Nut 35-40
Inner Throttle Lever Nut 17-20
Front Pun-l.;(.].over Screws 25-35*
Rear Pump Cover Screws (%-20) | 80_96*_
Rear Pump Cover Screws (10-24) 25-35*
Governor Inspection Caover Screws 50-60*
Converter Cover Drain Plug 15-28
Converter Housing to Engine Bolts 45-50
Transﬁ;iégion Vent Assembly i-1G
Governar Valve Body to Counterrweight Serews 50-80*
Governor Valve Body Cover Screws T 20-30%
Pressure Regulator Cover Screws 20-30%
Control Valve Body Screws 20-30*
Case Assembly—Oil Cover Inlet & Qutlet Plugs 15-15
Frant Servo Refease Piston to Servo Piston Screws 20-30%
Lower Valve Body Cover Side Plate to Lower Body
Cover Screws 20-30*

*Inch-Pounds
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A deep-offset hypoid rear axbe (Fig,
1} with a welded pressed-steel hanjo

hatising s vsed on the 1960 Thunder-
hird.

FIG. 1—Deep-Offset Hypoid Rear Axle

E1167-A

K] TROUBLE SHOOTING

Certain rear axle and drive line
trouble symptoms are also commaon
to the engine, transmission, tires, and

ather parts of the car. For this reason,
be sure that the cause of the trouble
is in the rear axle or drive line before

adjusting, repairing, or réplacing any
of 1he axle parts.
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REAR AXLE TROUELE SYMPTOMS AND POSSIBLE CAUSES

EXCESSIVE REAR AXLE
NOISE

Since pgewrs wre in mesh, some
rear axle noise 18 normal. However,
excessive poise oflen indicates the
beginning of other troubles in the
nxle.

A oroad lest cun help determine
whether the nuise is being caused by
trouble in the rear axle or in other
purts of the car, Hefore road-testing
the car, moke sure that the tire pres-
sures and the rear axle lubricunt level
are normal. Then drive the ¢ar far
enough to worm the axle lubricant to
its normal operating temperature,

With the car stopped and the trans-
mission in neutral, run the engine at
varfous speeds. 1 the noise still exists
during this test, it probubly comes
from the cogine or the exhaust
system.

To determine if the noise is being
caused by the rear axle or the tires,

drive the car over several different
types of rood surluces. Smooth as-
phalt or black-top roads minimize
tire noives, Tire noises muy be elimi-
nated by cross-swilching the tires,
Snow tires oftén eausé noises not
heard with conventionul tires,

Moise caused by o worn or dam-
aged wheel benring is often loucest
when the car iy cousting at low
speeds, and it usuully stops when the
brakes are gently applied, Ta find the
noisy bearing, juek up cach wheel and
check each beuring for roughness
while the wheel is rotating.

If all pussible external sotirces of
noise hiuve been checked and elimi-
nated, and the noise still exists, rond-
test the rear axle under all four driv-
ing vonditions — drive, cruise, float,
and coust, Then remove, disassemble,
and inspect the axle,

EXCESSIVE REAR AXLE
BACKLASH

Excessive backlash in the axle driv-
ing parts moy be coused by worn uxle
shaft splines, loose axle shuft Munge
nuts, loose U-joint lunge mountings,
excessive backlash belween the drive

pinion and drive gear, excessive back-
lash in the ditfereatial gears, or bear-
ings which are worn or out of ad-
justment.

DRIVE LINE NOISE
OR VIERATION

Excessive noise or vibration may
be caused by lack of lubrication,
worn U-joinl bearings, missing drive
shaft balance weights, and sprung or

durmaged drive lines. Make the neces-
sary repairs as required. Undercoat-
ing on the drive shaft ¢on destroy the
bilance and cause vibration.

E REAR AXLE SHAFT, WHEEL BEARING, AND OIL SEAL REPLACEMENT

The rear axle shafrs, wheel bear-
ings, and oil seals can be replaced
without removing the differential as-
sembly from the axle housing.

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

2. Remove the nuts that secore
the brake drum to the axle fange,
and then remove the drum from the

flange,
Tool—d235.0 B
i, - sl i
. e %

E1032-A
FIG. 2—Axle Shaft Removal

3, Working through the hole pro-
vided in the axle shaft flange, remove
the nuis that secure the whee] bearing
retainer. Then pull the axle shaft as-
sembly out of the axle housing (Fig.
2). The brake carrier plate must not
be dislodped. Install one nut to hold
the plate in pluce after the axle shaft
is removed.

Tool —1225.#

EID13-A

FIG. 3—Wheel Bearing Removal

4. If the rear wheel bearing is to
be replaced, logsen the inner retainer

ro-d—l‘i]i.h.! EV159-4

FIG. 4—Whee! Bearing Installation
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by tapping il with a s6lt bammer.

5. Bemove the beanog and ioner
retainer from the axle shafl with the
tool shown in Fig. 3.

6. Inspect the machined surface of
the axle shaft and the axle housing
for rouph spots or olher irregutarities
which would affect the sealing action
of the oil seal. Carclully remove any
hurrs or rough spots,

7. With the tool shown in Fig. 4,
press o new rear wheel bearing on the
axle shaft. The bearing shouwld seal

firmly against the shoulder on the
shaFl.

8, With the bearing installation
tool, press the bearing inner retainer
on lhe shaft unlil the retuiner seats
firmly against lhe bedring,

o, If the oxle shaft oil seal is to
be replaced, remaove the seal with the
tool shown in Figo 11, Part 7-2.
Insipll the new seal with tool 1177
or 1177-M.

1L Place a new gaskel on each
side ol Lhe brake euarrier plade,. dnd

then slide the axle shall into Lhe
housing, Start lhe wxle splines into
the side gear; #wnd push ithe shall in
uittil the bearing buollums in the
housing,

11. Install the bearing retainer and
the nuts that secure it. Torgue the
nuts to 3(0-35 foot-pounds,

12, Install the brake drum sod the
drum retaining nuts,

13. Install the wheel and rire on
the driom.

H DRIVE PINION OIL SEAL REPLACEMENT

The deive pinion oil seal can be
réplaced without removing the dif-
ferential ussembly from  the axle
housing,

1. Dizconneel Lhe  drive shaft
from the redr U-joint.

2. Mark the pinion shaft nut, the
end of the pinion shaft, and the -
joint flange inner surface for re-
alipnment.

3. Hold the flange with the tool
shown in Fig. 9 Part 7-2. Remove
the pinion nut and the flat washer,

4, Mark the pimion shaft spline
and the U-joint fange spline for
realignment.

5. Clean the carrier housing
around the drive pinion oil seal.
Place a drain pan under the seal, or
raise the front of the car hlgher than
the rear,

6. Remove the U-joint tlange
{Fig. 10, Part 7-1), Remove the
flange carefully to avoid later mis-
glignment of the drive shaft,

7. Using the tool shown in Fie
11, Part 7-2, remove the Jrive pinion
oil scal,

®. Clean the oil seal seaf,

B, Coal the outer ¢dge-of the new
sedal with oil-resistant sealer. Then

1stall the seal, wsing the tool shown
in Fig, 22, PBart 7-2,

10, Align the U-joint lange spline
mark with the pinion shaft spline
mark, and install the U-joint flange
[Fig, 23, Part 7-2}.

11. Inseall the flat washer and the
pinion shaft nat. "Tighten rhe nut
until the marks are alipned {see step
25

12, Connegt the drive shaft to the
Li-joint,
13, Check the lubwicont level, 1F

additional lubricant is required refer
to ' Group 17 for the proper ype.

£l DRIVE LINE REPAIR

All drive shafis are balanced,
Therelore, if the car is (o he under-
goated, cover the doive shafy o pre-
vent undercoating miaterial getling
on the shaft or U-joints.

To inspect or replace U-joints,
follow this ‘procedure.

1, Disconnect the tear U-joint
froen the drive pinion flange. Pull the
¢rive shafl toward the rear of the car
umntil the: front U-joint yoke clears
the transmission extension housing
and the geal.

2. BEemove the snap rings which
retyin the bearings in the yoke and
drive shuft.

3. Place the Usjoint in'a vise or
under & press,

4. Select a socket slightly smaller
in its ouside diameter than the U-
joint bearings, Select #nother socket
slightly larger in its inside diameter
than the bearing ociside dismeter.

5. Place the sockets al opposite
bearings so that the smaller socket

hecomes 2 bhearing driver and the
larger socket becomes a bBearing re-
ceiver, when the vise jaws come o-
gether (Fig. 3),

6. Close the vise jaws until both

Recerver Socker

FIG. 5—U-Joint Removal

bearings are free of the drive shafl,
Remove the bearings: from  the
spider.

1. Turn the spider and yoke %4
turn and use the same procedurs to
press the bearings out of the yoke.

8, Check the new Dbearings for
adequate grease,

9, Press one bearing part way iote
place In the drive shoft,

10, Position the new spider in the
parlially imstalled bearing, IE the new
spider his a grease ftting, install the
spider with the grease fitting toward
the drive shaft tube.

11. Press the second bearing into
place in the drive shafr. Install the
bearing retaining snap ring for each
bearing.

12, Press one. new bearing part
way inlo the voke,

13. Install the voke on the spider
and press the second yoke besrnng
o place. Install the snap ring for
each bearing,
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OIL SEAL

A "J Ko 2

IITIITIIIIIIII Il

[

YOKE
SNAP RING (WRAP TYPE]

FIG. 6—0utput Shaft Spline Seal

14. Use the same procedure to
remove and replace the rear U-joint
spider and bearings.

E1173-A

15, If the rubber bellows-type
seal installed on the end of the trans-
mission extension housing is dam-

aged in any manner, install a new
seal.

16. On a manual-shift transmis-
sion, lubricate the yoke spline with
B6A-19580-A or -B. On a Cruise-
O-Maiic transmission, lubricate the
yoke spline with BRA-19589-A This
spline is sealed so that the transmis-
sion fluid does not *wash™ away the
spline lubricant (Fig. 6). Install the
yoke on the transmission output
shaft.

17. Install the U-bolts and nuts
which attach the U-joint to the drive
pinion flange.

18. Grease the front and rear U-
joint with general chassis grease.
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FIG. 1—Rear Axle=Disassembled

REMOVYAL

1. Use a wire brush to clean dirt
from the area around the carrier and
housing mating surfaces (Fig. 1).
Then wipe the area clean with a
cloth dampened with solvent,

2. Remove the axle shafts (Fig. 2,
Part 7-1) and drive shaft.

3. Remove the 10 nuts which at-
tach the differential carrier to the
housing, Drain the old lubricant into
a pan and discard it, Remove the car-
rier from the housing.

INSTALLATION

1. After the gear tooth pattern has

been checked and is satisfactory, in-
stall the differential carrier in the axle
housing,

2, Torque the carrier to housing
attaching nuts to 30-40 foot-pounds.

3. Install the axle shafts and drive
shaft, and fill the axle housing with
the proper amount of the specified
lubricant (see Group 17).

E DIFFERENTIAL CARRIER DISASSEMBLY AND ASSEMBLY

INSPECTION BEFORE
DISASSEMBLY

The differential carrier should be
inspected before any parts are re-

moved. It should also be inspected
as it is disassembled. These inspec-
tions can help to find the cause
of the trouble and to determine the
corrections needed,

Mount the carrier in the holding
fixture shown in Fig. 2,

Wipe the lubricant from the inter-
nal working parts, and visually in-
spect the parts for wear or damage.
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Fixtyra—T57L-500.4

u,
E1D14-A

FIG. 2—Bench Fixture for Carrier
Overhaul

Rotate the gpears to see if there is
any roughness which would indicale
defective bearings or chipped gears.
Check the gear tecth for scoring or
signs of abpormal wear.,

Set up a dial indicator (Fig 3) and
check the backlash at several points
around the drive gear. Backlash
should be between (L004 and 0.009
inch.

If no obvious defect is noted, check
the gear tooth contact. Painl the gear
teeth with suitable gear marking com-
pound, such as a paste made with
drv red fead and oil. A mixture that
is too wet will run and smear. Too
dry a mixture cannot be pressed out
from betwezn the teeth. As shown
m Fig. 4, wrap a cloth around the
drive pinion flange to act as a brake.
Rotate the drve gear back and forth
(use a box wrench on the drive gear
attaching bolts for a lever) until a
clezr tooth contsct pattern is ob-
tained.

Certan types of gear tooth contact
patterns on the dnve gear indicate

E1000-A

FIG. 3—Backlash Check

E1001-A
FIG. 4—Gear Tooth Contact Chedk

incorrect adjustment. WNoise caused
by incorrect adjustment can often be
corrected by readjusting the gears.
Typicul patterns and the necessary
corrections are explained in the as-
scmbly procedures.

Gear tooth runou! can sometimes
be detected by an erratic patiérn on
the tecth. However, a dial indicator
should be used to measure the run-
out of the back face of the drive
gear, a5 shown in Fig, 5. This run-
out should not exceed (LOD3 inch.

Loosen the differential bearing cap
bolts, and torque them to 25 fool-
pounds. Remove the adjusting nut
locks. Carclully loosen one of the ad-

DIFFEREMTIAL

Tool—T57L-4220-
BEARING ool —T57L.4220-A

e E1015-A
FIG. G~Differential Bearing
Removal

justing nuts to determine if any differ-
ential bearing preload remains. If at
lezst one nmoitch of preload remains,
the differential bearinzs may be re-
usad, provided they are not pitted or
damaged,

CARRIER DISASSEMBLY

1. Mark one differential bearing
cap and the mating bearing support
to help position the paris properly
during aszembly of the carrier.

2. Bemove the adjusting nuot locks,
bearing caps, =nd adjusting nuors
Then Lift the differential assembly
out of the camer.

3. If the differential bearings are
1o be removed, use the tool shown in
Fig. 6.

DIFFERENTEIAL
P SHAFT

FIG. 7—Difierential Pinion Shaft
Retainer Removal

E1174a-A
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FIG. 8—Differential Case Assembly

4. Remove the bolis thai attach
the drive gear 1o the differential case.
Press the drive gear from the case or
tap it off with a spfi-faced hammer.

5. With a drift, drive out the dif-
ferential pinion shaft retainer (Fig.
71, and separate the 2-piece differen-
tial case,

6. Drive out the pinion shaft (Fig,
) with a brass dnft. Remove the
gears and thrust washers,

7. Turn the carrier case upright,
and remove the pinion shaft nut (Fig.
9). Then remove the U-joint flange
{Fig. 10).

Tool—Ta7L-1831-A

E1016-A

FIG. 9—Pinion Shaft Nut Removal

EV175-A

8. Remove the seal (Fig. 11) and
the slinger,

9. Remove the pinion shult und
beanng retainer from the cuarrier
housing. Measure the shim thickness
with a micrometer. Be very carcful
not to damage the mounting surfuaces
of the retainer and carrier.

10, If the pilot bearing is o be
replaced, use the toul shown in Fig.
12 o drive thie pilol bearing and the
bearing reluiner oul together, To in-
stall the bearing, use the same tool
{Fig. 13), und drive the bearing in
only until it botlems. With the some
wol, install o new retainer with the
concave side up,

11, Place a  protective  sleeve
(hose} on the pinion pilot bearing

Tool —T5IT-4G51.A
{Atiarad) o
Tool—TS4[-4550-C

E1017-A

FIG. 10—u-loint Flange Removal

Towd—TIF5. AL
o TIF 5. W

E1018-A
FIG. 11—Flange Seal Removal

Tool -T53L-200.4

Tool— 2
T57L-4625-A  E1019.4

FIG. 12—Pilot Bearing Removal

surface. Press the pinion shaft out
of the pinion front bearing cone
(Fig. 14).

12. Remove the pinion rear bear-
ing cone (Fig. 15),

13. Do not remove the pinion

lowl—- 1330 200.4

Tooul=T571- 46254

£1020-4
FIG. 13—Pilot Bearing Installation
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Toal—T57L-d6T4-A

e P 4 s e E1176-A

FIG. 14 —Pinion Front Bearing
Cone Removal

hearing cups from the refainer unless
the cups are worn or damaped, The
flange and pilot of the retainer are
machined dJuring manulfacture by
locating on thess cups aflter they are
installed in their bores. If the cups
are worn or damaged, they may be
removed and replaced as shown in
Figs. 16 and 17,

After the new cups are installed,
make sure they are seated in the re-
tainer by trying to insert a 0.0013-
inch feeler gauge between the cup and
the bottom of the bare,

INSPECTIONM AFTER
DISASSEMBLY

Thoroughly clean all parts. Always
use clean solvent when cleaning bear-
ings. Oil the bearings immediately to
prevent rusting.

Inspect the parts for any major de-
fects. Clean the inside of the carrier
before rebuilding and assembling the

Tool—CJ-§57

E1021-A

FIG. 15—Pinion Rear Bearing Cone
Remaval

parts. Inspect individual parts as out-
lined below,

GEARS

Examine the pinion and drive gear
teeth for scoring or excessive wear,
Extreme care must be taken not to
damape the ground pilot bearing sur-
face of the pinion, This surface is
actually a bearing race and the slight-
est imperfeciion will cause noisy
operation.

The paittern taken during dis-
assembly should be helpful in judging
if gears can he reused, Worn gears
cannot be rebuill to correct a noisy
condition. Gear scoring is the result
of excessive shock loading or the use
of an incorrect lubricant, Scored
gears canngot be reused.

Examine the teeth and thrust sur-
faces of the differential gears, Wear
on the hub of the differential gear
can cause a “chucking” noise known
a3 “chockle™ when the car is driven
at low speeds. Wear of splines, thrust
surfaces, or thrust washers can con-
tribute to excessive drive line back-
lush.

BEARING CUPS

Check bearing <ups for rings,
scores, galling, or crrutic wear pat-
terns. Pinion cups must be solidly
seatec]. Check by allempting to in-
sert -a 0.0015-inch fecler between
these cups and the boltoms of their
bores.

CONE AMD ROLLER ASSEMBLIES

When operated in the cups, these
parts must turn without roughness.
Examine the roller ends for wear,
Step-wear on the roller cnds indicates
the bearings were not preloaded prop-
erly or the rollers were slightly mis-
aligned,

DIFFERENTIAL BEARING ADJUSTING
HUTS

Temporarily install the bearing
caps and test the fit of the adjusting
nuts in their threads. The nuts should
turn easily when the caps are tight-
ened 1o specification. The faces of
the nuts that contact the bearing cups
must be smooth and square, Polish
these with & fine abrasive on a fiat
surface. Replace the nuts or examine
the threads in the carrier, if their fit
is not proper. Be sure that the bearing
cups are an the side they were mu-
chined to fit,

U-JOINT FLANGE

Bu sure that the ears of the fange
have not been damaged in removing

FIG. 16—Pinion Bearing Cup

Removal

the drive shaft or in removing the
flange from the axle. The end of the
Hange that contacts the oil slinger
must be smooth. Polish this face
if necessary., Roughness ageravates
backlash noises, and causes wear of
the slinger with a resultanl loss in
pinion bearing preload.

PINIOM RETAINER

Be sure that the pinion bearing
cups are sealed. Remove any chips or
burrs from the mounting flange,
Clean the grovve for the "0 ring
seal and all lubricant passages. If the
cups were removed, examine the
bores carefully, Any nicks or burrs in
these bores must be removed to per-
mil proper seating of the cups,

CARRIER HOUSING

Make sure that the differentinl
bearing hores are smooth and the
threads are not damaged, Remove

Tool—TS7L-da16-4
[Beteil 2 far From
and Kear Cups)

E1023-4A

FIG. 17—Pinion Bearing Cup
Installation



7-10

GROUP 7 —REAR AXLE AND DRIVE LINE

any nicks or burrs from the mounting
surfaces of the carrier housing.

DIFFERENTIAL TASE

Make sure that the hubs where the
bearings: mount are smooth, Check
the fit of the differential gears in the
counterbores. Carefully examine the
thrust surface, which may have heen
damaged when the bearings were re-
moved, The bearing assemblies will

FraseRant DIFFEREMTIAL
BEARING
i COME AND
0] —
TE7L-422-4 ROCLLER

FIG. 18—Differentinl Bearing
Installation

fail if they do not seat firmly on the
hubs. Be sure that the mating sue-
faces of the two parts of the case are
smooth and free from nicks or burrs,

DIFFERENTIAL ASSEMBLY

L. Place a side gear and thrust
washer 1o the differential case bore
(Fiz. ). Lubricate all differential
partz liherally with axle lubricant
during assembly.

2, With a soft-face hammer, drive
the pinion shafr into the case only far
enough to retuin o pinion throst
washer and pinion gear.

3. Place the second pinion and
thrust washer in posifon, and drive
the pinion shafr into place, Carefolly
line up the pinion shaft refainer hales,

SLIMGER
WASHER

MNUT FLANGE SEAL

FIG. 20—Pinion and Retainer Assembly

[T.875 IMCH OB

03

COME AMD RCLLER

Press Rum —l-E__'_!

l{nﬁw Bluick
_E

DRIVE
PIMICHRE

REAR BEARIMG
COMNE AMD
ROLLER

Tool—
Tarl-de2]-8

Toal—
T57L-d614-4

e i
FIG. 19—Pinion Bearing Cone
Installation

4. Place the second side gear and
thrust washer in posttion (Fig. 8), and
install the cover of the differential
cuse, Install the retainer. A pinion or
axle shaft splinc can be inserted in
the side gear apline to check for free
rotation of the differential gears.

5, Insert two g (N.F.) bolts 2
inches long through the differential
flange, and thread them 3 or 4 tarns
inte the drive gear as a guide in align-
ing the drive gear bolt holes. Press
or tap the drive gear into position.

6. Install and tighten the drive gear
bolts and washers evenly, and torgue
them alternately across the gear (o
65-73 foor-pounds.

T. If the differential hearings have
been rempved, press them onoas
sheown in Fig. 18,

ASSEMBLY OF DRIVE PINION
AMND BEARING RETAINER

1. Install the drive pinion rear
bearing cone and roller on the pinion

2" RIMG

shaft (Fig. 19). Place a new spacer
on the pinion shaft (Fig. 200

2, Place the besning retainer on
the pinion shaft, and install the front
bearing. cone and roller. Press the
front bearing cone and roller into
position as shown in Fip. 21. As the

Tool—
T57L-44271-8

Tool— b W
THFL-d614-4 piee——

L_- - __ =3 i [N = -! E:I 177-A

FIG. 21—Pinion Front Bearing
Cone Installation

bearing is pressed into position, rock
the bearing retainer. Do oot press the
bearing on the shafi until all “play*
is removed from between the Dearing
retafier and ‘the bearings, as the
spacer may be compressed too much,

3. Lubricate both pinton bearings
wilh axle lubricant. Place the slinger
on the pirion shaft,

4. Coat the outside edge of 1 new
o1l seal with an o1l resistant seaxler
and instzl] it with the ool shown in

PILOT BEARING
RETAIMER

BEARIMG

COME AND ROLLER

E1026-A
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Tool—T551.25875.4

FIG. 22—Seal Instaliation

Fig. 22, New scals need nol be soahed
before installation.

5. Imstall the U-joint Ounge (Fig.
23).

6. Place the flat washer over the

UNIVERSAL
JOINT FLARGE

%_ R

FIG. 23—U-Joint Flange
Instellation

pinion shaft and start the pinion shaft
nul.

7. Hold the fange (Fig. Y) and
tighten the pinion shalt nut until the
torque required to turn the pinion
shaft is 8-12 inch-pounds (used bear-
mgs) or 17-27 inch-pounds (new
bearings). As the pinion shaft nui is

DIRECTION OF
EOTATION

JOIT FLAMGE

E1030-A

FIG. 24—Pinion Bearing Preload
Check

tighiened, rotete the pinion shaft fre-
guently to allow the bearing o sear
Check the bearing pre-load with the
toal shown in Fig, 24,

El DRIVE PINION AND

# PIRIGN
LOCATING

§ -t i Elﬂ:-
FIG. 25—Pinion Assemhly
Installation

SHIM SELECTION

Pinion bore dimension tolerances
and the operating positions of the
gears ragquire the use of an adjusting
shim beiween the pinion retainer and
the carrier (Fig. 25).

Manufacturing  objectives are o
make axles that require a 0.013-inch
shim, When & new assembly is being
built, a 0.015-inck shim should be
used for a tentative build-up, Shims
are ‘available in thicknesses ranging
from 0.010 jnch to 0.029 inch in
steps of 0.001 inch.

The drive pinion und drive gear
murking ure shown in Fig. 26, The
number 170" is the matching num-
ber that appears on both the drive
pinion and the drive gear. When a
new pear sel i belng Installed In an
axle, be sure that the same matching
number appears on hoth the drive
pinion and the drive gear,

The number -+ 1" on the pinion
gear in Fig. 26 indicates that a shim
0001 ioch thicker hun o standard
{LOES-inch shim should be used with
Lhis pinion gear, A positive (4-) num-
ber wlways meuns thiat o thicker shim
should be installed to move the pin-
ion genr away [rom the drive geur.
Ao iegalive (=) number means that o
thinner shim should be used o meve
the pinden gear eluser W the drive
gear, A pinlon gear marked "0 (zero)
ls & stangard pinton which reguires a
standord 0,01 5-inch shim.,

To select the correct shim thick-
neks for the pinion gear to be used,
follow these steps:

1. Messure the thickness of the
origingl shim with & migcrometer,

2. Note the shim adjustment nume
ber on both the old pinion nnd the
new pinion,

3. Refer to Table 1 to determine
the correct amount of shim thickness
change, The amount shown In Table
1 under the old pinlon shim adjust-

DRIVE GEAR ADJUSTMENTS

ment number and in line wilth the
new pinion number is the amount of
change that should be made 1o the
original shim thickness,

MARKING FOR - IHDIVIDUAL VARIATION
. FROM HOMIMAL

MATCHED  GEAR: ET

[DENTIFICATICN E1178-A

FIG. 26—=Pinion and Drive Gear
Markings

DRIVE PINION AND
DIFFERENTIAL INSTALLATION
AND ADJUSTMENT

1. Lubricate the O-ring with axle
lubricunt und install it in its groove
in the pinion retainer {Fig, 23). Be
careful not to twist it

2, Place the shim on rhe carrier,
gncd install the pinion and retainer
assembly,

3. Install the pinion retainer bolts.
Torque the bolts o 30-40 foot-
pounds,
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TABLE 1—Drive Pinion Adjusting Shim Thickness Changes (Inches)

New Pinion 0Old Pinion Marking
Marking |, -3 2 —1 0 41 +2 13 +4
4 40008 | +0007 | +0.006 | 0005 | +0.004 | +0.003 | +0.002 | -0.001 0
43 40007 | +0006 | +0005 | £0004 | 40003 | +0002 | - 0001 0 0001 |

2 | 10005 | +0005 | +0004 +0003 | 40002 | +0.001 0 —0.001 | —0.002

41 40005 | 40004 | +0003 | 40002 | <0001 | 0 —000t | —0002 | —0.003

0 40004 | +0003 | +0002 | +0.001 0 —0001 | —0002 | —0.003 | —0.004

~1 +0.003 | 40002 | -+0.001 0 —0.001 | —0002 | —0.003 | —0.004 | —0.005

—2 +0.002 | +0.001 0 ~0.001 | —0002 | —0.003 | —0004 | —0005 | —0.006

-3 40,001 0 _0001 | —0002 | ~0003 | —0004 | —0005 | 0006 | —0.007

—4 0 0001 | 0002 | 0003 | 0004 | 0003 | —0005 | ~0007 | —0.008

4, Wipc a thin coating of lubricant
on the bearing bores so that the dif-
fercential bearing cups will move
easily,

5. Place the cups on the bearings
and set the differential case assembly
in the carrier, Slide the assembly
along the bores until a slight amount
of backlash is felt between the gear
teeth,

6, Set the adjusting nuts in the
bores so that they just contact the
bearing cups. The nuts should be
engaging about the same number of
threads on each side.

7. Carefully position the bearing
caps on the carrier. Match the marks
made when the caps were removed.

8. TInstall the bearing cap bolts and
alternately torque them to 70-80
feot-pounds.

9. If the adjusting nuts do not turn
freely as the cap bolts are tightened,
remove the bearing caps and again
inspect for damaged threads or in-
correctly positioned caps. Tightening
the bolts to the specified torque is
done to be sure that the cups and
adjusting nuts are seated. Loosen the
cap bolts, and torque them to only
20 foot-pounds before making ad-
justments,

10, Loosen the right-hand nut un-
tl it is away from the cup. Tighten
the left-hand nut until the drive gear
is just forced into the pinion with no
backlash. (Recheck the right-hand
nut at this time to be sure that it is
still loose), The left-hand adjusting

nut is on the drive gear side of the
carrier. The right-hand nut is on the
pinion side. Tightening the left-hand
nut moves the drive gear into the pin-
ion to decrease backlash, and tighten-
ing the right-hand nut moves the
drive gear away.

11. Tighten the right-hand nut
two notches below the position where
it first contacts the bearing cup. Ro-
tate the drive gear several revolutions
in each direction while the bearings
are loaded, to seat the bearings in
their cups. This step is important.

12. Again loosen the right-hand
nut to release the pre-load. If there is
any backlash between the gears,
tighten the left-hand nut just enough
to remove this backlash. Carefully
tighten the right-hand nut until it
just contacts the cup. Set preload of
2%z 10 3 notches tight by the right-
hand nut. As preload is applied from
the right-hand side, the drive gear is
forced away from the pinion and
usually results in the correct back-
lash. The specified backlash for new
gears is 0.004 to 0.009 inch,

13, Torque the differential cap
bolts to 70-80 foot-pounds,

14. Measure the backlash as
shown in Fig. 3. Measure the back-
lash on several teeth around the drive
gear. If the measurements vary more
than 0.003 inch, there is excessive
runout in the gears or their mount-
ings, which must be corrected to ob-
tain a satisfactory unit. If the back-
lash is out of specification, loosen

one adjusting nut and tighten the
oppostte nut an equal amount, to
move the drive gear away from or
towurd the pinion. When moving the
adjusting nuts, the final movement
should always be made in a tighten-
ing direction. For example, if the
left-hand nut had to be loosened one
notch, loosen the nut twe notches,
then tighten it one. This procedure
makes it certain that the nut is con-
tacting the bearing cup, and that the
cup cannot shift after heing put in
service.

GEAR TOOTH CONTACT
PATTERN CHECK

The surface of the gear teeth is
coated with a manganese-phosphate
coating to prevent scoring during the
break-in process,

Paint the gear teeth and roll a con-
tact pattern as shown in Fig. 4. Some
minor differences will exist on indi-
vidual gear sets but, in general, de-
sirable patterns should have these
characteristics:

a. The drive pattern should be cen-
tered on the tooth.

b. The coast pattern should be cen-
tered on the tooth but may be slightly
toward the toe.

e. There should be some clearance
between the pattern and the top of
the tooth.

d. There should be no hard lines
where the pressure is high.

Figure 27 shows some drive and
coast patterns and indicates the
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changes required to obtain the cor-
rect operating positions of the gears.

The movement of tooth contact
patterns can be summarized as fol-
lows:

1. Decreasing backlash moves the
ring gear closer to the pinion:

a. Drive pattern (convex side of
gear) moves slightly iower and toward
the toe.

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

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

a. Drive pattern moves slightly
higher and toward the heel.

b. Coust pattern moves higher and
toward the heel.

3. Thinner shim with the backlash
constant moves the pinion closer to
the ring gear:

a. Drive pattern moves deeper on
the tooth (flank contact) and slightly
toward the toe.

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

4. Thicker shim with the backlash
constant moves the pinion further
from the ring gear:

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

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

If the patterns are not correct,
make the changes as indicated. The
pinion need not be disassembled to
change z shim. All that is required is
to remove the retainer assembly and
install a different shim, If the shim is
changed, the differential assembly
will have to be readjusted to maintain

DRIVE SIDE

FIG. 27 —Typical Gear Tooth Contact Patterns

DESIRABLE PATTERN

CORRECT SHIM
CORRECT BACKLASH

BACKLASH CORRECT

0.004 THICKER SHIM
REQUIRED

BACKLASH CORRECT

0.004 THINMNER SHIM
REQUIRED

SHIM CORRECT

DECREASE BACKLASH
0.004

SHIM CORRECT

INCREASE BACKLASH
0.004

COAST SIDE
TOE '

HEEL

\

the correct backlash, Do not install
the carrier in the housing until a sat-
isfactory pattern is obtained. Clean
the marking compound from the gear
teeth, and lubricate,

When the carrier is assembled and
the gear tooth contact pattern is sat-
isfactory, replace the adjusting nut
locks. Torque the lock bolts to 15-20
foot-pounds,



SPECIFICATIONS

LUBRICANT REFILL CAPACITY

TORQUE SPECIFICATIONS (Continued)

Capacity Foot
4% pints Pounds
Ring Gear Attaching Cap Screws 65-75
ADJUSTMENTS Rear Axle Shaft Bearing Retainer Balts 30-35
Inches Minimum Torque Required to Tighten Pinian Nut to Obtain
Correct Pinion Bearing Preload 175*
Backlash Between Ring Gear and Pinion 0.004-0.008 e e New Bearings 17-27 inch-pounds
. L inion Bearing Preloa
Maximum Backiash Variation between Teeth 0.003 Used Bearings 8-12 inch-pounds
Maximum Runout of Backface of Ring Gear as Assembled ¢.003 Differential Bearing Preload 2%-3 natches tight
Differential Side Gear Thrust Washers Thickness 0.030-0.032 “Used spacer. If this torque is not possible, use new spacer.
Differential Pinion Gear Thrust Washers Thickness 0.030-0.032
Foot Number of Taeth
Pounds Engine Transmission Ratio
Drive Gear Pinion
Differential Bearing Cap Scraws 70-80
352 Std. & 0.0 3.70:1 37 10
Differential Bearing Adjusting Nut Lock Bolts 15-20 - —_—
Garrier to Housing Stud Nuts 30-40 392 | Cruise-0-Matic 131011 31 10
Pinion Retainer to Carrier Cap Screws 30-4¢ 430 Cruise-0-Matic | 2.91:1 32 1
DRIVE PINION ADJUSTING SHIM THICKNESS CHANGES (INCHES)
New Pinion Old Pinion Marking
Marking -4 -3 -2 -1 0 +1 +2 +3 +4
+4 +0.008 +0.007 +0.006 +0.008 +0.004 +0.003 -+-0.002 +0.001 0
+3 +0.007 +0.006 +0.005 -+0.004 —+0.003 -+0.002 +0.001 0 —0.00%
+2 -+0.006 —+0.005 +0.004 +0.003 +0.002 +0.001 0 —0.001 —0.002
+1 +0.005 +0.004 +0.003 +0.002 +-0.001 0 —0.001 —0.002 —0.003
0 +0.004 +-0.003 +-0.002 +0.001 0 —0.001 —0.002 —0.003 ~(.004
-1 4-0.003 +0.002 +0.001 0 —0.001 —0.002 —0.003 —0.004 —0.005
=2 +0.002 -+0.001 —0.001 —0.002 —0.003 —0.004 —0.005 —0.006
-3 } 0.001 0 —0.001 —0,002 —0.003 —0.004 —0.005 —=0.006 =0.007
—4 0 —0.001 —0.002 —0.003 —0.004 —~0.005 —0.006 —0.007 —0.008
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Front wheel alignment (caster,
camber, and toe-in) inspection and
adjustment operations should be per-

formed by someone thoroughly fa-
miliar with alignment work and with
the checking equipment being uscd.

For necessary hoisting and jacking
procedures, see Part 8-4.

n PRELIMINARY FRONT END INSPECTION

Do not check and adjust fromt
wheel alignment without first making
the following inspection for front-end
maladjustment, damage, or wear.

1. Check for specified air pres-
sures in all 4 tires.

2. Raise the front of the car off
the floor. The lower arms should not
be used as supports, Shake each front
wheel. Check the front suspension
ball joints and mountings for loose-
ness, wear, and damage. Check the

brake carrier plate mountings. Torque
all loose nuts and bolts to specifica-
tions.

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

4. Check the front wheel bearings.
If any in-and-out free play is noticed,
adjust the bearings to eliminate the

free-play. Replace worn or damaged
bearings.

5. Spin each front wheel with a
wheel spinner, and check and bal-
ance each wheel as required.

6. Check the action of the shock
absorbers (Part §-2), If the shock
absorbers are not in good condition,
the car may not settle in a normal,
level position, and front wheel align-
ment may be affected.

E FRONT WHEEL ALIGNMENT INSPECTION

Do not attempt to check and adjust
front wheel alignment without first
making a preliminary inspection of
the front-end parts.

EQUIPMENT INSTALLATION

Equipment used for front wheel
alignment inspection must be accu-
rate. If portable equipment is being
used, perform all inspection opera-
tions on a level floor.

1. Drive the car in a straight line
far enough to establish the straight-
ahead position of the front wheels,
and then mark the steering wheel
hub and the steering ¢olumn collar
(Fig. 1). Do not adjust the steering
wheel spoke position at this time. If
the front wheels are turned at any
time during the inspection, align the
marks to bring the wheels back to
the straight-ahead position.

2, Install the wheel alignment
equipment on the car. Whichever
type of equipment is used, follow the

ALIGNMENT MARKS

. F1033-A

FIG. 1—Struighl-Aheud Position
Marks

installation and inspection instruc-
tions provided by the equipment man-
ufacturer,

INSPECTION

Check all the factors of front wheel
alignment except toe-out on turns be-
fore making any adjustments. Toe-
out on turns should be checked only
after caster, camber, and toe-in have
been adjusted to specifications.

CASTER

Check the caster angie at each
front wheel. The caster angle is meas-
ured between a true vertical line and
the center line through the upper and
lower ball joints. The correct caster
angle, or backward (positive) tilt, is
14° to 114 °, The maximum differ-
ence between both front wheel caster
angles should not exceed 14 °.

CAMBER

Check the camber angle at each
front wheel. The camber angle is
measured between a true vertical line
and the centerline through the plane
of the wheel and tire, The correct
camber angle, or outward (positive)
tilt, is +15° to 1% °. The maxi-
mum difference between both front
wheel camber angles should not ex-
ceed 12 °. However, a difference of
not more than ¥4 ° is preferred,

TOE-IN
Check the toe-in with the front
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wheels in the straight-ahead position.
When checking toe-in of a car equip-
ped with power steering, run the
engine 50 that the power steering con-
trol valve will be in the center (neu-
(eall position. Toe-in 15 measured
between the extreme front of both
front wheels and between the ex-

treme rear of both wheels, and is the
difference between the two distances,
Correct toe-in, or inward pointing of
both front wheels--at the front, is
Wi~ Y inch,

TOE-OUT ON TURNS
After caster, camber, and toe-in

huave been adjusted to - specifications,
check the me-out on a left torn,
When the outside whee] {(outer wheel
on a tarnd 15 turned mward 209,
the inside wheel| should turn outward
2444 °, If this angle iz not correct; the
spindle arm on the inside wheel is
probably bent and should be replaced,

E FRONT WHEEL ALIGNMENT ADJUSTMENTS

After front wheel ‘alipnment fac-
tors have been checked, make the
necessary adjustments. Do o net at-
tempt to adjosé front wheel alignment
by bending the suspension o steering

parts.

CASTER AND CAMEER
ADJUSTMENTS

Casler and vamber ¢an be adjusted
by removing or installing shims be-
tween the inner shaft of the front
suspension opper arml and the mount-
ing bracket on the underbody 1o the
engine compartment {Fig. 2),

Both caster and . camber adjusi-
menes can be made at the same time
by loosening lhe nuls on the two
bolts that fasten the inner shaft to
the mounting bracket Afler the re-
quired shims have been removed or
wnslalled, lergue the nuts to &5-90
foot-pounds. Caster and camber ad-
justing shims are available in Me-inch
and ¥4 -inch thicknesses.

CASTER. ADJUSTMENT— REMOYE OR
IMETALL SHIMS AT
ABILSTING EITHER FROMT. GR

REAR BOLY

CAMBER ADJUSTMEMT-= REMOYE OR
IMATALL ECLIAL
SHIM THICKNESSES
AT BOTH BOLTS
Fl1034-4

FIG. 2—Caster ond Camber
Adjusting Shims

CASTER

To adjust caster, remove or install
shims at either the front boltt or the
rear bolt (Fig. 2).

The removal of shims at the front
bolt or the installation of shims at the
rear bolt will cawse the upper ball

joiot th move forward. The removal
of shims at the pear bolt or the in-
stallation of shims at the front bolt
will cause the ball joint (0 move rear-
ward, A Yg-inch change of shim
thickness at elther bolt will change
the caster angle VA", The difference
between the shim stack thicknesses at
the two bolts should ool exceed Y
inch (Fig. 3).

CAMEER

To adjust camber, remave or in-
stall equal shim thicknesses at both
holts {Fig, 2}.

MaAXIMUM THICEMESS AT EACH SHIM
STACK =54 INCH

MAXIMUM DIFFEREMCE BETWEEN SHIM

STACK THICKHESSES— g IMCH
F1435-A

FIG. 3—Shim Stock Thickness
Limits

The removal -of egqual shims at
both bolts will move the upper ball
joint inward, The installation of equal
shims at both bolis will move the hall
joint oukward. A Me-loeh change of
shim thickness at both bolts will
change the camber angle ¥ °. The

TUREN DOWMN'WARD TC
IMCREASE -ROD LERMGTH

ROD LEMGTH

LEFT-HAND SLEEVE

TURM UPWARD
T DECREASE

SPIMOLE - AR#

SPIMDLE COMMNECTIMG RO

- 5"." CMMPEOET F103&-A
FIG. 4—spindle Cannecting Rod
Sleave

total shim stack thickness at cach bolt
should not exceed %5 inch (Fig. 3)

TOE-IN ANDP STEERING WHEEL
ALIGNMENT ADJUSTMENTS

Check the steering wheel spoke
position when the front wheels are in
the straight-shead position, If the
spokes are not in their normal posi-
tion, they can be properly adjusted
while toe-in is being adjusted.

1. Loosen the two clamp holts on
each spindle connecting rod sleeve
{Fig.. 4).

2. Adjust toe-in, 1f the steering
wheel spokes are-in their normal po-
sition, lengthen or shorten both rods
cqually to obtain correct toe-in {Fig.
5). If the steering wheel spokes are
not in their normal position, make the
necessary rod adjustments to obtain
correct toe-in and  steering wheel
spoke alignment (Fig. 6).

TURN TURM UPVWARD TO
DOWMWARD INCREASE R0 LEMGTH
T2 DECREASE
ROD- LENGTH

FIG. H—spindle Connecting Rod Adjustments
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3. Recheck toe-in and steering
wheel spoke alignment. If toe-in is
correct and the steering wheel spokes
are still not in their normal position,
turn both connecting rod sleeves up-
ward or downward the same number
of turns to move the steering wheel
spokes (Fig. 6).

4, When toe-in and steering wheel
spoke alignment are both correct,
torque the clamp bolts on both con-
necting rod sleeves to 11-14 foot-
pounds, On cars equipped with power
steering, both bolts on the left-hand
sleeve should be in a vertical position
on the forward side of the sleeve to
prevent interference with the control
valve. The sleeve position should not
be changed when the clamp bolts are
tightened.

WHEN TOE-IN 15 CORRECT:
TURN BOTH CONNECTING
ROD SLEEVES UPWARD
TO ADJUST SPOKE
POSITION

TURN BOTH
CONNECTING RCD
SLEEVES DOWNWARD
TO ADJUST SPOKE
POSITION

WHEN TOE-IN IS
NOT CORRECT:
LEMGTHEN LH. ROD TO
INCREASE TOE-IN

SHORTEN RH, ROD TO
DECREASE TOE-IN

SHORTEN LH. ROD TO
DECREASE TOE-IN

LENGTHEN R.H, ROD TC
INCREASE TOE-IN

ADJUST BOTH RODS EQUALLY TQ MAINTAIN NORMAL SPOKE POSITION
FIG. 6—Toe-in and Steering Wheel Spoke Alignment Adjustments

F1038-A
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Ball joint independent front sus-
pension (Fig. 1), with coil springs
and a tarsion har stabilizer, is stand-
ard eguipnient: on 1960 Thunder-
birds. Conventional leaf spring sus-
pension is-used in the rear.

UPPER ARM

HOCK  ABSCREER

SPIMDLE
COMNMECTING
ROID ARM

LTAEILIZER

LEWER
ARM. spRIG

BUMPER - 5TUD

LIFFER “BALL - JOINT SPINOLE
; T s Bk Lo e
= 1

BALL JOINT _
AF1039-A

FIG. 1—Ball Joint Independent Front Suspension

[l TROUBLE SHOOTING

PRELIMINARY CHECKS
Before performing any  trouble
shooting. operations, cheek for speci-

fled tire pressures inoall tires,

SYMPTOMS AND CAUSES

Table 1 lists various front and rear
suspension  trouble symptoms - and
possible causes. Several of these
gymptoms are also common to wheel

and tire and steering troubles. For
this reasen, be sure that the cause of
the trouble iz in the front or rear sus-
pension hefore adjusting, repairing,
or replacing any of the suspension
parts.
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TABLE 1—Front and Rear Suspension Trouble Symptoms and Possible Causes

Trouble Symptoms
£ 2 ;
E 7y 7] E o .E :D:
5 | B g |2 & | m oA
Poszsible Canses of Trouble Symptoms 5 2 E 3 ; fv @ 5
=x| B v | 2 | g 2 | &
GES 3 . ﬁ Gﬂ = -y r"."" ':' g
sEl 98| 2 | 5 |BR| 2| 2 | 2
o % ? |EE 5 oy
Eg| g = 4 58| = 5 2
“E| A8 | & T |BE | & A &
Incorrect Tire Prossurc - % x X x x X X
Incorrect Front Wheel Alipnment X x ' % x x
Incorrect Front Whesl Bearing Adjustment K x X X X
Tire Sizes Mot Uniform gl e X X
Wheel Out of Balance x X x 30
QOut-of-Round Wheel or Brake Drum X x X x
Unequal Brake Adjustment X X x
Sagging or Broken Spring X X X X X X x X
E Owerloaded Spring or Tire X X I s
Loose or Worn Shock Abzorber X x X
| Loose or Worn Suspension Arm Bushings x -‘
Lack of Lubricalion X l

H FRONT SUSPENSION REPAIR

For necessery hoisting and jacking
procedures, see Part B-4,

BALL JOINT LOOSENESS
CHECK

1. Raise the front of the car with
a hoist or jack under the lower con-
trol arm,

2. Tighten the front wheel bear-
ing to remove any play caused by the
hearing.

3, Afttach a dial indicator to the
lower “A" frame. Adjust the dial
indicator so that it is perpendicular
to the wheel and it makes contact
with the edge of the wheel rim,

4, Measure the in and oul travel
of the wheel by applying steady hard
inward and outward pressure to the
wheel, The total travel fiom the ex-
treme inboard o outboard position
should not exeeed 0,125 inch (%4
inch),

UPPER BALL JOINT
REPLACEMENT (ARM IN CAR)

1. Raise the car high enough 1o
provide working space, and place a
support under the lower arm.

2, Remove the wheel and tire.

3, Using a large chisel, cut off the
upper ball joint retaining rivets.

4. Remove the cotter pin and nut
from the upper ball joint stud.

8. Place a box wrench over the

lower end of the ball joint Temowver
tool, and position the tool asin Fig. 2.
The tool should seat firmly against
the ends of both studs, and not
apgainst the lower stud nut.

6. ‘Turn the wrench until both
studs are under tension, and then,
with a hammer, tap the spindle near
the upper stud to loosen the stud from
the spindle. Do not loosen the stud
with ioal pressure alone, Remove the
hall joint.

1. Clean the end of the arm, and
remave all burrs from the hole edges.
Check for cracks in the mefal at the

E . -""‘_F"r f;‘?

|
Tool—Ta7P-2004-A

F1040-A

FIG. 2—Ball Joint Remaver Tool

holes, and replave the arm if it is
cracked.

8. Adttach the new Dall joint to the
upper arm. Use only the specified
bolts, nuets, and washers. Do not rivet
the new ball joint to the arm, Torque
the mats to 28-45 foot-pounds.

9, Position the ball joint stud in
the spindle bore, and torqgue the re-
taining nut to GO0-80 foot-pounds. In-
stall p new cotter pin.

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

11, Remove the support, and lower
the car,

12, Check and, if mecessary, ad-
just caster; camber, und loe-in.
Whenever any part of the front suzs-
pension has been removed aod in-
stalled, front wheel alignment must be
checked,

UPPER ARM REMOVYAL

1. Kaise the car uvntil the front
wheel clears the floor, and place a
support under the lower arm.

2. Remove the wheel and tire.

3. Remove the cotter pin from the
nut on the upper ball joint stud, and
loosen the nut one or two turns. Do
nol remoye the nut from the stod at
this: fime,

4. Plice a box wrench over the
lower end of the ball joint remover
tool, and install the tool between the
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upper and lower ball joint studs (Fig.
2). The tool should sest frmly apainst
the ends of both studs and Dot against
the stud nuts,

5. Tum the wrench until the tool
places the studs under tension, and
then tap the spindle mear the upper
stud with 2 hammer to loosen the
stud in the spindle. Do oot loosen the
stud in the spindle with tool pressure
anly. If both arms are being removed,
loosen the lower stud in the same
manner &5 the upper smd.

Fress- Rom

Togle
TS4P-3044-A8

FI&. 3—upper Arm Front Bushing
Removal

6. Remove the nut from the upper
stud and lift the stud out of the
spindle.

7. Remove the nuts from the re-
taining bolts on the upper amm inner
shaft

8. Remove the upper arm from
the mounting brackel, and measurg
and note the fotal shim thickness at
each inner shaft boll.

9. Wipe off all loose dirt from the
upper arm paris. o nod wash the hall
joint with a solvent.

UPPER ARM PARTS
INSPECTION

Inspect the upper arm and the
inner shall for eracks, bends, or other
damage, Replice the parts as re-
guired.

Check the condition of the bush-
ings &nd the rubber seal on the ball
joint stud. 1f any of thess parts are
cracked, lorn, distorted, or worn, re-
plage them.

Install the nut on the ball joint
smd, and turn the stud in the ball

joini with a toergue wreoch. If the
turming - effort = not within 20-35
mch-pounds torgue, replzce the ball
joint.

UPPER ARM BUSHING AND
INNER SHAFT REPLACEMENT

Always replace both uwpper arm
bushings If either bushing is womn or
damaped.

1. Remove the bolis and washers
from both ends of the inner shaft.

2. Install the bushing rocmover
tool at the front bushing, and press
tire bushing out of the arm (Fig. 3).

3. Remove the inner shafi from the
rear bushing, and press the rear bush-
ing out of the arm {Fig. 4).

4. Press a new rear bushing into
the arm (Fig. 5). The bushing: flange
shoald be at the outer side of the arm.

FiDal-A

FIG. 4—upper Arm Rear Bushing
Removal

5. Insert the end of the inner shafit
in the rear bushing, and press a new
front bushing inle the ann (Fig. 6).

6. Inostull the bolts and washers on
both cods of the shafi, but do nol
tighien the bolis until the upper arm
is installed on the mounting bracket.

UPPER BALL JOINT
REPLACEMENT (ARM
REMOVYED)

The upper ball joint cannot be re-
paired and must be replaced if it is
worn or damaged. The upper hall
joint may be removed with the upper
arm installed (page B5-6).

1. Remove the ball joint from the
arm. 1f the ball joint is riveted to the

F1042-A

FIG. 5—Upper Arm Rear Bushing
Instaliation

arm, dnll a Ys-inch pilot hole com-
pletely through each rivet, and then
drifl off the nivel head through the
pilot hole with & ¥s-inch drill. Drive
all rivets out of the boles.

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

3. Instull 1 nocw ball joinl on the
arm. Use ooly the specified bolts,
nuts, and washers. Do not attemp (o
rivel the new ball joiol to the ann.

4. Torque the ball joint retaining
nuts and bolis 1o 28-45 foot-pounds.

FPreur Rom

b T
TE4P. 3044, 48

IHMER SHAFT

FIG. 6—Upper Arm Front Bushing
Installation
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UPPER ARM INSTALLATION

1. Position the upper arm on the
underbody mounting bracket, and in-
stall but do not tighten: the nuts and
lockwashers on the two inner shaft
retdining holts, The specified key-
stone-type lockwashers must be nsed,

2. Install the adjusting shims on
hoth bolts between the inner shaft
and the underbody bracket. Install
the zame shim thicknesses fhat were
removed From hoth bolts during dis-
assembly, Torque the nuts to 65-90
foot-pounds.

3. Position the upper hall joint
stud in the top of the wheel spindle,
and install the stud nut, Torgue the
nut to &0-80 foot-pounds, and con-
tinue to tighten it vatil the colter pin
hole and slots line up. Install a new
cotler pin,

4. Torque the baolts on the ends of
the inner shafe 1o 36-46 foot-pounds.

5. Install the wheel and tire, and
then remove the support from under
the lower arm.

6. Lubricate the upper ball joint.

7. Check and, if necessary, adjust
caster, camber, and toe-in, Whenever
ony part of the front suspension has
becn removed and installed, be sure
to. check the front wheel alignment.

LOWER BALL JOINT
REPLACEMENT (ARM IN CAR)

1. Raise the car high enough to
provide working space, leaving the
lower arm free to drop as coil spring
tension is eased,

2. If the ball joint is riveted to toe
arm, drill a Y-inch pilot hole com-
pletely through each rivet, Then drill
off the rivet head through the pilot

F1Da35-A

FIG. 7—lack Positioned Under
Lower Arm

— Fl044-A

FIG. B—Lowering or Raising
Lower Arm

hole with a #&-inch drill, and drive
out both rivees.

3, Position a jack or safety stand
under the lower arm, and lower the
car about 6 inches lo offsel the coil
spring tenmsion.

4. Remove the colter pin from the
ball joint stud, and remove the nut.

5. Place a1 box wrench over the
lower end of the tool shown in Fig. 2,
and position the tool. The tool should
seat firmly against the ends of both
studs, and not- against the upper stud
nut.

&6, Turn the wrench until both
studs are under tension, and then,
with a hammer, tap the spindie near
the lower stud to loosen the stud from
the spindle. Do not loosen the stod
with tool pressure alone, Remove the
ball joint.

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

8, Position the stud of the pew
ball joint in the spindle bore, and in-
stall the retaining nut finger-tight.

9. Attach the ball joint to the lower
arm, Use omnly the specified bolts,
nuts, and washers, Do not rivet the
new ball joint to the arm. Torque the
nuts to 78-45 foot-pounds.

10. Torgue the ball joint stud nut
te 70-90 foot-pounds, and install a
new cotter pin.

11. Remove the jack or safety
stand, and lubricate the ball joint.

12. Check und, if necessary, ad-
just'casier, camber, and toe-in, When-
ever any part of the fron# suspension

has been removed ind installed,; froot
wheel alignment most be checked.

LOWER ARM AND COIL
SPRING REMOVAL

1. Raise the car so that the front
wheels are about 8 inches off the
floor, and place u supporl under the
front end of the underbody side rail
on the side being worked on.

2. Disconnect the stabilizer at the
arm,

3. Remove shock absorber,

4. Remaove the cotter pin from the
nut.on the lower hall joint stad, and
loosen the nut one or two turns. Do
nit remave the nut from the stud at
this time,

5, Straighten the cotter pin on the
upper ball joint stud nut, place a box
wrench over the lower end of the ball
joint remover tool, and install thetool
between the upper and lower ball
joint studs (Fig. 2). The tool should
seat firmly apgainst the ends of both
studs and not against the stud nuts,

6. Turn the wrench until the tool
places the sluds under lension, and
tap the spindle near the lower stud
with 4 hammer to loosen the stud in
the spindle. Do not loosen the siud
in the spindle with tool pressure only,
If both arms are heing removed,
loosen the upper stud in the same
munner as the lower stud,

7. Place a jack under the lower
arm at approximately a 60° angle
away from the wheel and toward the
center of the car. Hook the saddle of
the jack over the outer edge of the
spring seat (Fig. 7).

Fl0a7-4

FIG. 9—coil Spring Removal or
Installakion
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E. Remove the nut from the lower
ball joint stud, and slowly lower the
arm until the spring is fully extended
(Fig. 8,

9. Apply foot pressure to the lower
suspension arm to push the arm in-
ward so that the spring and insula-
tor assembly may be lifted from the
car (Fig. 9). Note the number of
shims wsed, if any.

10, Remove the lower arm refuin-
ing bolts, washers, and shims, and re-
mave the arm from the car. Note the
respective Front and rear positions of
the 2 different retaining bolls.

LOWER ARM PARTS
INSPECTION

Inspect the lower arm for cracks,
bends, or other damage, and replace
the arm if necessary.

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

F1048-A

FIG. 10—Lower Arm Bushing
Removal

Tool—T54P-3044. 46

LOWER ARM BUSHING
REPLACEMENT

Always replace both lower arm
hushings if either bushing is worn or
damaged.

1. Install the bushing remover
tool (Fig. 10) and press both bush-
ings out of the arm.

2. Press new bushings into the arm
with the tools shown in Fig. L1, The
bushing flanges must be at the inner
side of the lower arm.

LOWER BALL JOINT
REPLACEMENT (ARM REMOVED)

The lower ball joint cannot be re-
paired and must be replaced if it is
worn or damaged. The lower ball
joint may be remaved with the lower
arm installed (page -8).

L. Bemove the ball joint from the
arm, If the ball joint is riveted to the
arm, drill & Ya-inch pilot hole com-
pletely throogh each rivet, and then
drill off the: rivet head through the
pilot hole with a 3s-inch drill. Drive
all rivets out of the holes.

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

3. Install a new ball joint on the
arm. Use only the specified halts,
nuts, and washers. Do not sttempt
to rivet the new ball joint to the arm.

4, Torgue the ball joint retaining
nuts and bolts to 28-45 foot-pounds.

LOWER ARM AND COIL
SPRING INSTALLATION

1. Position the lower arm on the
underbody cross members, and install
shims as needed to remove fore-and-
aft movement, but do not tighten the
retaining bolts.

2, Tape the insulator {(and shims,
if used) to the top of the coil spring,
Position the insulator and spring in
the upper suspension arm spring
pocket, and hook the lower end over
the edge of the lower arm pocket by
applving foot pressure inward on the
lower arm (Fig. 9). The spring coil
end must be seated correctly in the
lower pocket.

Friaes RO =— Fogl—
T54P-3044-A4
i _r*--

Toal—
T54P-3044-A7

F1049-A

FIG. 11—Lower Arm Bushing
Installotion

3. Position the juck directly be-
hind the loweér arm sl epproximately
a 607 angle away from the wheel and
toward the center of the car. Push
the jack outboard as ft is raised 1o
align the ball stud with the spindle
bore (Fig. 12).

4. Apply downward pressure on
the top of the whee! to permit the

F1050-A

FIG. 12—Ball Stud and Spindle
Bore Alignment

ball joint shoulder to slip over the
edge of the bore into position.

5. Torque the lower ball joint nut
o TO-90 foot-pounds, snd remove
the jack.

6. Install the lower hall joint re-
tuining nut cotter pin, and bend the
upper ball joint retaining nut cot-
ter pin.

7. Torgue the lower arm retaining
buolls to 36-46 foot-pounds, The lower
arm should be In a normal lead posi-
tion when the retaining bolts are
tightened.

8. Install the shock absorber.

9. Conpect the stabilizer to the
lower arm.

10. Lubricate the lower ball joinl.
Do npot lubricate the lower arm
bushings.

11. Check and, if necessary, adjust
caster, camber, and toe-in. Whenever
any part of the front suspension has
been removed and installed, front
wheel nlignment must be checked.

FROMNT WHEEL SPINDLE
REMOVAL

1. Ruise the car uniil the front
wheel clears the floor, and place a
support under the lower arm.

2. Remove the wheel and drum.

3. Remove the brake carrier plate
from the spindle. Support the plate
to prevent damage to the brake hose.

4. Disconnecl the spindle connect-
ing rod end from the spindle arm.

5. Remove the cotler pins from
both ball joint sted nuls, and loosen
the nuts ene or two turns. Do not re-
move the nuts from the studs at this
time,

6. Place a box wrench over the
lower end of the ball joint remover
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tonl; and install the tool between the
upper and lower ball joint studs (Fig.
2). The tool should seat firmly against
the ends of hoth studs and not against
the stud nuts.

7. Turn the wrench until the tool
places the stods under tension, and,
with & hammer, tap the spindle near
the studs to loosen them in the
spindle. Do not loessen the studs in
the spindle with tool pressure pnly.

8. Remove the stud ouls and the
spindle [rom both studs.

FRONT WHEEL SPINDLE
INSTALLATION

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

2, Torgue the wpper stud nut to
60-80 [pot-pounds snod the lower stud
nut o 70-90 foot-pounds. Continuc
to bghten both nuts uniil the cotter
pin holes and slots line up. Install
new Cotler pins.

INSUEATOR

STABILIZER
B

STABILIZER BRACKET

FIG. 13—stabifizer

F1051-A

3. Connect the spindle connecting
rod end to the spindle arm,

4, Install the brake carrier plate
on the spindle, and torque the brake
shoe anchor pin bolt to 80-100 foot-
poumls. Torque the lower bolts to
25-29 foot-pounds.

&, Install the wheel and drum, and
adjust the wheel bearing.

6. Check and, 1l necessary, odjust
caster, camber, and toe-in.

STABILIZER REMOVAL

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

2. Disconnect the stabilizer from
both lower arms (Fig. 13), Disconnest
both stabilizer retaining brackets, and
remove the front cross member
guurd, Remove the stahilizer,

STABILIZER INSTALLATION

1. Cout the necessary parts of the
stabilizer with RuGLYDE or a com-
purable lubricant, and slide new in-
sulators onto the stabilizer,

2. Connect the stabilizer retalning
brackets, and connect the stabilizer
to both suspension arms, Torque the
cap screws to 30-35 foot-pounds, und
the aut for the special Mu-inch bolt Lo
10-15 foot-pounds.

3. Install the front cross member
guard,

4. Remove the supporis and lower
the car.

E] REAR SUSPENSION REPAIR

For necessary hoisting and jacking
procedure, sec Part 8-4,

REAR SPRING REMOVAL

1. Raise the car uontil the rear
wheels clear the floor, and place sup-
ports beneath the underbody and be-
neath the axle.

2, Disconnect the parking brake
cable spring (Fig. 14} from the outer
spring clip.

3. Diusconnect the lower end of the
shock absorber from the spring clip
plate.

4. Remove the spring clip nuts, the
clips, and the spring clip plate.

5. Remove the fronl hanger stud
from the forward end of the spring
(Fig. 13).

&. Remove the shackle from the

shackle hanger and spring, and re-
maove the spring from the car,

REAR SPRING IMSPECTION
AND REPAIR

Inspect the mubber bushings, shack-
le and studs, and hanger and stud,
for wear or damage. Replace parts
where necessary.

Check for broken spring leaves.
Inspect the anbi-sguesk inserts be-
tween the leaves, and replace them if

SHOCK
ABSORBER

SPRING CLIP
(U-BOLT)
G

FARKING BRAKE
CABLE SPRING

it
SPRING CLIP
PLATE HNUTS

SPRIMNG CLIP
F1032-A

FIG. 14—Reor Spring Installation
at Axle

they are worn. The spring leaves must
be dry and free of oil and dirt before
new inseris are installed.

Inspect the spring clips for worn
or damaged threads. Check the
spring chp plite for distortion.

REAR SPRING INSTALLATION

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

2. Install the shackle and shackle

hanger, leaving the locknuts finger
tight.

3. Install the front hanger stud io
the spring and hanger, and torque
the locknut to 3040 [ool-pounds,

4. Torque the shackle locknuts to
20-25 foot-paunds,

5, Install the spring clips, plate,
and clip nuts. Be sure thut all parts
are properly scated in the spring ond
rear axle,

6. Torque the chip nuts to 30-45
foot-pounds. Do not exceed the muxi-
mum torque because the rear wheel
camber may be affected.

7. Connect the lower end of the
shock absorber to the rear spring clip
plate,

8. Connect the parking brake cable
spring to the outer spring clip,

=5,

€% STUD

H&

LOCK NUT F1033-A

FIG. 15—Rear Spring Front Hanger
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' ] SHOCK ABSORBER REPLACEMENT

FRONT SHOCK ABSORBER
REMOVYAL

1. Raise the front end of the car
and place supporls under both sus-
pension lower amms. Be sure that the
lower end of the shock absorber re-

2. Disconnect the shock absorber
from the suspension lower arm and
the mounting on the pnderbody. Fres
the lower sted pin and bushing from
the lower arm by removing one
mounting bolt and loosening the
other bolt

3. Remove the bushing and wash-
ers from the shock shsorber smd.
Remove the bushing from the lower
end of the shock absorber {Fig. 16)
if the shock absorber is serviceable

and the bushing requires replacement.

FRONT SHOCK ABSOREBER
INSTALLATION

1. Apply RuGLYDE or a2 com-
parable lubnicant o the lower bush-
ing, znd install the bushing on the
shock absorber (Fig. 17) with one
quick drive of the press arm.

2, Extend the shock absorber and
posalion the lower washer and bush-
mg oo the stud. Instzll it inside the
coil spaong with the stud insersed
throuph the hole in the mounring
bracket, Be sure the mouanting brack-
et is free of bors. Torgue the lower
mounting bolts to 12-15 foor-pounds,

3. Install the upper bushing and
the -orer washer on the stud, and
worque the not 1o 25-29 foot-pounds.

REAR SHOCK ABSOREBER
REMOVAL

1. Disconnect the shock absorber
from the spring clip plate and the
bracket on the undeshody (Fig. 14)L

2. Compress  the shock  absorber
anid remove it from the car. Remove
lhe bushings and washers from the
shock absorber studs.

REAR SHOCK ABSORBER
INSTALLATION

1. Place the boshings and washers

Tooi—
TErP-18200-A1

Toal—
TITP-FE201-AS

— FI033-A
FIG. 16—Shodk Absorher Bushing
Removal

mNSTALL Toal—
EUSHING TS7P-18201-A1
WITH ONE
QinCx DRIVE
OF FPRESS

FIG. 17—Shodk Absorber Bushing
installation

on the shock shsorber smds in the
order shown in Fig. 14.

2. Connect the upper smd 1o the
bracket on the underbody, and install
the bushing, washer, and mu on the
stud. Torgue the nut to 15-25 fooi-
pounds.

3. Connect the lower smod to the
spring clip plste, and install the bush-
ing, washer, and nor on the smd. Be
sure the spring clip plate is free of
burrs. Tighien the oot to 15-25 foot-
pounds,
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B} TROUBLE SHOOTING

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

WORN OR DAMAGED FRONT
WHEEL BEARINGS

When the front wheel bearings are
excessively worn or damaged, check
the bearing cups for proper installa-
tion before removing them for re-
placement. If a cup is improperly

seated in the hub, inspect the hub for
burrs, rough spots, or other irregular
surfaces that would prevent seating
the cup properly.

Bearing damage is often caused by
lack of lubrication or improper ad-
justment. When installing bearing
cups or cones and rollers, make sure
that the specified lubricant is prop-
erly used. Adjust the bearings after
installation, and make sure that a
cotter pin is installed.

WORN OR DAMAGED TIRES

Much abnormal tire wear is caused
by poor driving habits and road con-

ditions as well as by defective or
poorly adjusted parts. High-speed
driving, fast acceleration and brak-
ing, sharp turns at excessive speeds,
and similar types of driving will cause
tires to wear more rapidly than nor-
mal. High temperatures, rough or
abrasive road surfaces, steep hills and
grades, and tire overloading are also
important factors in damaging tires
and reducing tire life.

Irregular tire wear is generally
caused by defective or improperly
adjusted suspension and steering
parts. Underinflation and overinfla-
tion will also cause irregular tire
wear.

E] WHEEL MAINTENANCE AND REPLACEMENT

WHEEL INSPECTION AND
MAINTENANCE

Wheel stud nuts should he in-
spected and tightened regularly to
avoid accidental loosening of the
wheels. Loose wheel stud nuts may
cause shimmy and vibration. Elon-
gated stud holes in the wheels may
also result from loose stud nuts.

Keep the wheels and hubs clean.
Stones wedged between the wheel and
drum and lumps of mud or grease
can unbalance a wheel and tire.

Check for damage that would af-
fect the runout of the wheels. Wob-
ble or shimmy caused by a damaged

wheel will eventually damage the
wheel bearings. Inspect the wheel
rims for dents that could permit air
to leak from the tires.

WHEEL REPLACEMENT

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

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

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

4. Clean all dirt from the hub

and drum. Be sure that the replace-
ment wheel and tire are clean.

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

6. Lower the car to the floor, and
torque the wheel stud nuts to 55-85
foot-pounds. On new cars, and each
time a wheel and tire are installed,
the wheel stud nuts should be checked
for tightness,

B FRONT HUBS, BEARINGS, AND GREASE RETAINERS

The front hubs are attached to the
front brake drums. The front wheel
bearing cones and rollers rotate in
bearing cups which are pressed into
each hub. Grease retainers are in-
stalled at the inner ends of the hubs

to prevent lubricant from leaking into
the brake drums.

FRONT WHEEL BEARING
ADJUSTMENT

The front wheel bearings should
be adjusted if the wheel is loose on

the spindle or if the wheel does not
rotate freely.

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

2. Pry off the wheel cover and re-
move the pgrease cap (Fig. 1) from
the hub.
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HUB AND BRAKE
DRUM ASSEMBLY

ADIUSTING QUTER
NUT BEARING
CuP
OUTER
BEARING
GE:PSE CONE AND
ROLLER

@ ‘I\
3
WASHER
NUT

HuUB BOLT

INNER GREASE
BEARING RETAINER

INMER BEARING
CONE AND
ROLLER

WHEEL
ASSEMBLY

F1056-A

FIG. 1—Front Hub, Bearings, and Grease Retainer

3. Remove the cotter pin from the
adjusting nut and spindle, and tighten
the nut until the bearing is just seated
in the cup, as the wheel is rotated
back and forth. This operation will
seat the cones and rollers properly
in the bearing cups.

4, Loosen the adjusting nut just
enough to line up the nearest slot in
the nat with the cotter pin hole in
the spindle. Install a new cotter pin.
Bend the ends of the cotter pin away
from the end of the spindle and back
over the flat side of the nut to pre-
vent interference with the radio static
collector in the grease cup.

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

FRONT WHEEL BEARING
REPLACEMENT

If the front wheel rotates roughly
or noisily and cannot be properly ad-
justed to rotate freely without loose-
ness, the bearing cones and rollers
and the cups should be inspected
and, if necessary, replaced.

1. Raise the car until the wheel
and tire clear the floor, and then re-
move the wheel and tire from the
hub.

2. Back off the brake shoe adjust-
ing screw so that the shoes do not
contact the brake drum.

3. Remove the grease cap from
the hub.

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

5. Pull the hub and drum off the
wheel spindle, and then remove the
grease retainer, the inner bearing
cone and roller from the hub.

6. Wipe the lubricant off the inner
and outer bearing cups, and inspect
the cups for scratches, pits, excessive
wear, and other damage. If the cups
are worn or damaged, remove them
with a drift.

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

8. Inspect the cones and rollers
for wear or damage, and replace
them if necessary. The cones and roll-
ers and the bearing cups should be
replaced at the same time.

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

10. To remove all old lubricant,

thoroughly clcan the spindle and the
inside of the hub.

I1. Cover the spindie with a clean
cloth, and brush all loose dust and
dirt from the brake assembly. To pre-
vent getting dirt on the spindle, care-
fully remove the cloth from the
spindle,

12. Install the inner and outer

bearing cups in the hub with the tool
shown in Fig, 2. Be sure to seat the
cups properly in the hub.

13. Pack the inside of the hub
with wheel bearing grease. Fill the
hub until the grease is flush with the
inside diameters of both bearing ¢ups.

Tool~T56P-1217-A &

OUTER CUP

INNER CUP
INSTALLATION INSTALLATION
F1057-A

FIG. 2—Front Wheel Bearing Cup
Installation

14, Pack the bearing cones and
roflers with wheel bearing grease. A
bearing packer is desirable for this
operation. If a packer is not avail-
able, work as much lubricant as possi-
ble between the rollers and cages.
Lubricate the cone surfaces with
grease,

15, Place the inner bearing cone
and roller in the inner cup, and in-
stall the grease retainer with the re-
verse end of the tool shown in Fig.
2. Be sure that the retainer is prop-
erly seated.

16, Install the hub and drum on
the wheel spindle. Keep the hub cen-
tered on the spindle to prevent dam-
age to the grease retainer or the
spindle threads.

17. After installing the outer bear-
ing cone and roller and the flat
washer on the spindle, install the ad-
justing nut.

18. Install the wheel and tire on
the hub, and tighten the wheel stud
nuts.

19. Adjust the wheel bearings,
and install a new cotter pin. Bend the
ends of the cotter pin away from the
end of the spindle and back over
the flaf side of the nut to prevent
interference with the radio static col-
lector in the grease cap.

20. Install the grease cap, torque
the stud nuts to 55-85 foot-pounds,
and install the wheel cover.
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n TIRE MAINTENANCE

TIRE INSPECTION AND
MAINTENANCE

The tires should be checked fre-
quently to be sure that the air pres-
sures are correct. The air pressures
should agree with those specified for
the tires being checked.

All five tires on a car should be
cross switched, as shown in Fig, 3,
after each 6000 miles of driving or
at least twicc cuch year. This change
helps to equalize tire wear and pre-
vents deterioration of the spare tire
caused by lack of use.

| =eme——— 3

i,

F1019-A

FIG. 3—Tire Cross-Switching
Diagrom

Inspect the tire treads, and remove
all stones, nails, glass, or other ob-
jects that may be wedged in the tread
grooves. Check for holes or cuts that
may permit air leakage from the tire,
and make the necessary repairs,

Inspect the tire side walls for cuts,
bruises and other damage. If internal
damage is suspected, demount the
tire from the wheel for further in-
spection and repair or replacement,

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

TIRE DEMOUNTING

After the wheel and tire have been
removed from the car, the tire can be
demounted on a mounting machine.
If the tire irons are used to demount
the tire, follow the procedure given
here. Demount the tire with the outer
side of the wheel downward.

1. Remove the valve core, and de-
flate the tire completely.

2. Loosen the tire beads with the
tool shown in Fig. 4,

3. Insert two tire irons about B
inches apart between the tire bead
and the back side of the wheel rim.
Use only tire irons with rounded
edges or irons designed for demount-
ing tubeless tires.

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

5. Stand the wheel and tire up-
right with the tire bead in the drop
center well at the bottom of the
whecl. Then insert the tire iron be-
tween the bead and the cdge of the
wheel rim and pry out the wheel,

TIRE MOUNTING

Mount the tire with the outer side
of the wheel downward.

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

2. Apply RuGLYDE or a similar
tire mounting compound to both tire
beads, and then pry the beads over
the wheel rim with two tire trons. Do
not use a hammer or mallet to force
the beads over the rim. A mounting
machine can also be used to mount
the tire on the wheel.

F1058-A

FIG. 4—Bead Loosening Tool

3. Position the balance mark on
the tire next to the tire valve, and then
use a mounting band (Fig. 5) to force
the beads against the rim flanges to
create the initial seal. If a mounting
band is not available, tie a tourniquet
of heavy cord around the circum-
ference of the tire, and tighten the
cord with a tire iron,

F1021-A

FIG. 5—Tubeless Tire Mounting
Band

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

5. When the ribs are properly po-

sitioned, deflate the tire to the recom-
mended pressure,

TUBELESS TIRE VALVE
REPLACEMENT

1. Demount the tire.

2. Remove the valve,

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

4, Coat the new valve with Ru-
GLYDE or a similar rubber lubri-
cant, and position the valve. Use a
rubber hammer or a valve replacing
tool to seat the valve firmly against
the inside of the rim, The valve must
be installed straight.

5. Mount the tire on the wheel,
and check the new valve for air leaks.
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Reetlon Fage
1 Hosting . . .oovyvninn onee BL5
2 THeKing . .. BTt

Tlie unitized body-frame construc-
Hon and the rear suspensfon of the
1960 Thunderhivd require special
precaviions o procedires when
the var is jacked tp or holited, In
sorme caves, special hoist adaplers
must b used ay recommended by
specific hoist puonufacturers,

Bl HoisTING

FIG. 1 —Frame Hoist Contact Area—Front and Renr

DRIVE-ON TYPE HOIST

Tw prevent possible damage o the
underbody, do nat drive the car onlo
the drive-on type hoist withoue: first
chegking for possible interfergince be-
tween Lhe upright Aansges of the hoist
rails and the underbody. Should there
be interference, the hoist flanges
should be madified as negessary wnd/
or the approach ramps buill up Lo
provide the needed clearance,

RAIL TYPE (FREE WHEELING)
HOIST
FRONT

The front adapters or hoist plares
st be exrefully positioned in con-

tact with the lower suspension arms
to assure safe, secure lifting.

REAR

The hoist adapters must be posi-
tioned. car¢fully under the rear axle
to prevent damape to the shock ah-
sorbers when the car is raised. 'The
st ruils should be raised slowly and
the position of the adapeers checked,

FORK LIFT {TWIN POS5T)
HOIST

FRONT

To assure safe hosting, the front
postadapters must be positioned care-
fully to contact the lower suspension
arms. The adapters must be large

enough to cover the enlire ypriog seul
Arca,
REAR

To prevent damage to the shock
absorbers, the rear forks must contact
the axle at points not farther outhoard
than | inch from the circumference
welds near the differential housing.
Carelully raise the rear post and
chegk the position of the fork,

FRAME CONTACT HOIST

Frame contact hoist adapters are
necessary o lift the car, The hoist
adapter pads should each: cover at
teast: 24 sguare inches of underbody
arca. Figure 1 shows recommended
CONLACEH points.

El Jacking

When & stationary floor jack or a
roll jack is to be used, there are sev-
eral specific recommended  points. of
contact. Either side of the car may
be raized at the frant by jack contact
al either coil spring pocket. Raise the
car by cootactior 3 lower arm only
when the jack saddle is lurpe envogh

1o wecommodate the spring  pocket
secnrely. Either side of the fronl cod
of the car may also be raised by jack
pressure on the front cross member,
or on the cross member to which the
stabilizer is connected,

Either side of the rear end of ths
car may be raised by jack pressure

on the rear eross member. Do net put
pressure on the fugl tank,

To raise the fronl of the dar with
a bumper jack, position the: jack di-
rectly in frone of the: parking light:
Al the rear, the bumper jack should
be placed under the inner ail light.
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SPECIFICATIONS

FRONT WHEEL ALIGNMENT

CASTER TREAD WIDTH AND WHEELBASE
Caster Angle 1/2°11/27° N Front Tread Width 60 inches
Maximum Caster Angle : -
Difference Between Wheels o Rear Tread Width N 57 inches
Maximum Allowable Difference Between Shim . Wheelbase 113 inches
Stack Thicknesses at Both Bolts Y inch
Amount of Caster Angle Change With 4s-inch
Change of Shim Thickness at Either Bolt b ?
TOE-IN AND TOE-OUT
CAMBER Toe-In Yis-14 inch
150 1150 Toe-Out on Turn (Angle of Inside Wheel When
Cam.ber Angle —— vl Outside Wheel is Turned 20°) 174
Maximum Camber Angle 1he
Difference Between Wheels (%° preferred)
Maximum Allowable Thickness of Shim Stack at
Each Balt “ie inch TORQUE LIMITS
Amount of Camber Angle Change With 'Ag-inch -
Change of Shim Thickness at Both Bolts e Connecting Rod Sleeve Clamp Bolts 11-14 foot-pnunds]

FRONT AND REAR SUSPENSION

TORQUE LIMITS—FRONT SUSPENSION TORQUE LIMITS—REAR SUSPENSION
Description Ft.-Lbs. Description Ft.-Lbs.
Lower Arm Ball Joint Assembly to Spindle Nut 70-90 Rear Shock Absorber Stud Nut (Ugper or Lower) 15.25
Upper Arm Ball Joint Assembly to Spindle Nut 60-80 - -
Upper Arm Inner Shaft to Mounting Bracket Nuts 65-90 Refar Spring to Front Haﬂge’ St”d_N“t ) 30-40
Stabilizer to Lower Arm Nuts 12-15 Rear Spring Shackle Bar to Underbedy Nut 20-25
Shock Absorber Stud Nut 25-29 o — -
Stabilizer Bushing Brackets 17-15 Rcfar Spring Shackle to Rear Spring Nut 7 20-25
Upper Arm Ball Joint Preload ) | 20-35* Rear Spring U-Bolt Nut 30-45%
| Upper Arm Bumper Stud Nut ] 2035 .
Lower Arm Bumper Stud Nut j 20;35 10 pounds less torque for a used nut.
Front Brake Assembly to Spindie (Lower) Bolts 25-29
Arm and Bushing Assembly to Underbody Front Capagity at Normal Spring Length
Crossmember Bolt | 3646 Number of Eeaves Loaded Height al Normal Load
Arm and Bushing Assembly to Underbody #2 - -
Crossmomber Bolt 36-46 6 965-1005 pounds 55 inches
Shock Absarber Pin and Bushing to Lower Arm Nut 12-15
*Inch Pounds WHEELS AND TIRES
Tire Size and Ply Rating 8:00 x 14-4
8:50 x 14-4
FRONT COIL SPRING FREE HEIGHT ) ) Front 24
Inflation Pressure {psi) B Rear 2
Purple Marking e 15% inches
Yellow Marking 15% inches Wheel Nut Torque Limits (Ft.-Lbs.) 55-85
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n TROUBLE SHOOTING

Table 1 lists various steering gear
and linkage trouble symptoms and
possible causes. Several of these

symptoms are also common to sus-
pension and wheel and tire troubles.
Be sure that the cause of any trouble

TABLE 1—Steering Gear and Linkage Trouble Symptoms and Possible Causes

is in the steering gear or linkage be-
fore adjusting, repairing, or replac-
ing any of the steering system.

Trouble Symptoms
& © = g
< 2 S 5
= 3] 8|2 |¢
POSSIBLE CAUSES OF & g @ | 3 # z s g
- [ - — - — u
TROUELE SYMPTOMS '«3 é’ g £ s :“’EF - 9
21203 EE 4 Bl el d] &
P 2 = =.9 2 £ - & > @
€ ¢ Z|35|3 E|lz|&|% &
o 2 — I = = = Q —
- w T jangor -7 73] =Y 2} =<} [
Incorrect Tire Pressure X X X X X X X
Incorrect Front Wheel Alignment X X X X X X
Incorrect Front Wheel Bearing Adjustment X X X X X
Tire Sizes Not Uniform X X X X X
Wheel Out of Balance X X ]
Loose Steering Linkage Connections X X X X X
Loose Steering Gear Mountings X X X x | x
Incorrect Steering Gear Adjustment X X X X X X x
Binding Front Suspension Bali Joints X X X ]
Bent Spindle Arm X X X
Unequal Brake Adjustment - | B X
Sagging or Broken Spring T X X X X
Lack Of Lubrication X X X
E] STEERING ADJUSTMENTS
ADJUSTER

STEERING WORM AND
SECTOR GEAR ADJUSTMENTS

The ball nui ussembly and the sce-
tor gear must be adjusted properly
to maintain minimum steering shaft
end play (a factor of preload ad-
justment) and minimum backlash be-
tween the sector gear and the ball
nut (Fig. 1), There are only two pos-
sible adjustments within the recircu-
lating ball type steering gear, and
these should be made in the follow-
ing order to avoid damage or gear
failure.

1. Disconnect the sector shaft arm
(Pitrman arm} from the steering arm

to idler arm rod. On a car with power
sieering, disconnect the arm from the
cantrol valve ball stud.

2. Loosen the steering gear hous-
ing attaching bolts to relieve possible
binding between the steering column
and the worm shaft,

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

4. Partially tighten the steering
column bracket screws.

5. Torque the steering gear hous-
ing attaching bolts to specification.

6. Loosen the nut which locks the
sector adjusting serew (Fig. 2), and

LOCK NUT

FILLER
PLUG

SECTOR SHAFT
ADJUSTING SCREW

G1057-A

FIG. 2—Ssteering Gear Adjustments
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mrn  the adjustineg screw counler-
clockwisz,

7. Measure the worm bearing pre-
Ioad by attaching & socket and torgue
wrench o the steering wheel retain-
ing awl (Fig. 3). Read the pull re-
quired 1o keep the wheel moving for
21 least ope complete mm. If the
torgue, or preload, is not within 3-6
inch-pounds. adjust as explained in
the next step.

8. Loosen the steering shait bear-
ing adjuster locknui, and tighten or
back off the bearing adjuster (Fig. 1)
i bring the preload within the speci-
fied Himi

9. Tighten the stecring shaft bear-
ing adjoster locknut, and recheck the
preload.

10. Turn the sicering wheel slow-
I¥ to either siop. Turn gently asainst

LOWER STEERmaG
SHAFT EFAFSNG (IR

GiQls-A

Socket Frieasion  Torgoe Wirsedh GIO0&0-A

FIG. 3—steering Gear Load Check

the stop to avoid possible damage to
the hall refurn guides. Then roare

the wheel 23& turns to center the hall
nut.

11. Turn the sector adjpsting
screw clockwise until a torque of 8-13
inch-pounds is necessary 1o rotate the
WOrm past its center. No perceptible
backlash i permissible at 30° on
either side of center,

12. Tighten the sector adjpsting
screw locknut, and recheck the back-
lash adjosiment.

13. Torque the steenng column
brucket screws to specification. Con-
nect the secior shaft arm to the sieer-
ing arm-in-idler arm rod. Oa a car
wilh power steering, connmect the arm
10 the control valve ball stud.

STEERING WHEEL SPOKE
POSITION ADJUSTMENT

When the sicering pear is on the
high point, the front wheels should
be in the straight-ashead position and
the sieering wheel spokes should be
in their normal position with the sec-
tor shaft arm pointing directly for-
ward. If the spokes are not in their
normzl position, they can be adjusted
withowt disturbing the toe-in adjust-
ment (Part 8-1).

BALL SOCKET PLUG
ADJUSTMENT

The ball sears in the steering arm
10 idler arm md ball sockei are
spang-loaded 10 compensate azulo-
matically for wear. Adjust the socket
plug (Fiz. 12) whenever the sector
shaft arm (Pitman amm) ball stod has
end play in the socket.

1. Remove the cotter pin from
the end of the sicering arm to idler
arm rod.

2. Tighten the threaded plug in
the end of the socker until all ball
siud end play is removed, and then
loosen the plug abont 115 turns,

3. Insrall 2 new cotter pin through
the end of the steering arm to idler
arm rodd.

4. Check the adjustment by mov-
ing the steering arm to idler arm rod
by hand. The rod should move freely
without bind, bt with oo end play
at the ball stud.

E] s™EERING GEAR REPAIR

STEERING WHEEL
REPLACEMENT

1. Remove the steering wheel hub,
2. Remove the not from the end

of the sieenng shaft, and remove the
steering wheel from the shaft with
the 10l shown in Fig, 4,

3. Wiih the front wheels straight

forward, position the steering wheal
on the steering shaft with the spokes
properly centered and the splines on
both paris properly alisned.
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4. Install the steenng wheel nut
on the shaft, torgue to specification,
and stake the out.

5. Instsll the sieering wheel hub.

FIG. 4—Steering Wheel Removal

STEERING GEAR REMOVAL

1, Remove the steering wheel,
using the tool shown in Fig. 4.

2. Disconnect the parking brake
handle bracker, and remove the cowl
side trim panel and the left vent con-
ol handle.

3. Discopneci the hood lock re-
leasz cable brackel

4. On a car with Croise-O-Matic,
remove the starfer-peutral swiltch
housing screws and move the switch
to onz side. Disconnect the horn wire.

5. Disconncct the wiring zssem-
bly from the steering column,

6, Remove the instrument panel
lower panel retaining screws, and
move tbe lower panel 1o one side.

7. Pull aside the sicering column
cover plate insulalion, and disconnect
the parking brake bracket from the
steering column: cover plate.

8. Rcmove the steering column
cover plate and the parking brake
handie.

9. Hemove the steering column re-
taining bracket from the instrument
panel. On a car with Conventional
Drive or Overdrive, disconnect the
clutch linkage as necessary Lo provide
elearapce for steerng gear removal
through the inside of the car.

10. Disconnecl the gear shift lev-
er(s) near ihe sicering column,

11. Raise the front of the car to
provide working room (See Part 8-4
for hoisting and jacking instructions),
and remove the sector shaft arm,
usipg the ool shown in Fig, 5.

12. Remove the steering gear at-
taching bolts from the underbody,

and remove the steering gear through
the imside of the car.

STEERING GEAR DISASSEMBELY

1. Rotate the steering shaft 23
turps from - either stop.

2, After removing the sector ad-
justing screw locknutl and the hous-
ing cover bolis, remove the sector
shaft with the cover. Remove the
cover from the shaft by turning the
screw clockwise. Keep the shim with
the screw.

3. Loasen the adjuster nul, and
remove the adjuster assembly and the
upper steering shaft bearng.

4. Carefully pull the steering shaft
and ball not from the housing, and
remove the Jower steenng shaft bear-
inz. To avoid possible damage to the
ball return guides, keep the ball nut
from running down to either end of
the worm.

Disassemhle the ball nut only if
there is hinding or tiphtness.

5. Remove the ball return guide
clamp and the guides from the ball
nut. Keep the ball nut clamp-side up
until ready 1o remove the balls.

6. Turn the ball nut over, and ro-
tate the worm shaft from side 1o side
until all 34 balls have dropped out
of the out into a clean pan. With the
balls removed, the ball nul will slide
ofl the worm.

Remove bearing cups, seals, or
bushings only if preliminary Inspec-
tion shows damape.

7. Place the bearing adjuster in a
vise, and remove the upper bearing
cup (Fig. 6). Remove the lower
bearing cup wsing the same tool.

B. Press oul both scetor shaft
bushings from the housing (Fig. 7).

STEERING GEAR CLEANING
AND INSPECTION

Wash all parts in a cleaning sol-

Toal—35%0-N

G1046-A

FIG. 5—Sector Shaft Arm Removal

: _..d Gl044-A

FIG. 6—Steering Shaft Upper
Bearing Cup Removal

vent, and dry with a lint-free cloth,
‘I'he bearings should not be spun dry
with compressed air. Inspect the shaft
and worm for scoring, cracks, or
checks, and for struightness of the
shaft. Check the splines and the

Fraas Ram

o Tonf—

TEBL-AST &-A

STEEMNG GEAR
HOUSING

G1040-A

FIG. 7—Sector Shaft Bushing
Removal
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threads on- the sector shaft for wear
and burrs; Inspect the gear teeth for
scoring, pitting, and other wear. In-
spect the bearings for free movement,
and the cups for wear or irregular
surfaces. Check the housing [or
cracks and the bushings [or scornng,
pitting, or uther wear,

Pressi Ram —PH

'I"an-—T.‘.iﬁf. J548-A —H 3 |

.____J_

STEERIMG
GEAR
HOUSING

FIG. 8—Sector Shaft Bushing
Installation

STEERING GEAR ASSEMBLY

1. If the sector shelt bushings
have been removed, press now bush-
ings into the housing (Fig. 8).

2. If the steering shaft upper and/
or lower bearing cups were removed,
press the mew bearing cups inio the
housing (Figs. 9and 10).

3. If the oil seal in the bearing
adjuster was removed, iostall & new
oil szal.

4. Lay the steering shafl oo a
bench, and position the ball out on
the shaft, with the guide holes up and
the shallow end of the teeth to the
left of the steering wheel position.
Align the grooves in the worm and
in the ball nut by sighting through
the ball guide holes.

5. Count 27 balls, and drop as
many of them as possible into one of
the puide holes, slowly mrning the
worm away from the hole, until that
circuil is full or ungil rotation is stop-
ped by the end of the worm. If the
balls are stopped by the end of the
worm, hold in those already posi-
tioned, and turn the worm in the

oppesile direclion. The filling of the
circuit can then be continued until
most of the balls are in place,

6. Lay one half of the ball return
guide on the bench, and place the re-
mainder of the 27 halls init, Position
the second halt of the guide and,
holding the 2 halves together, plug
each open end with mulli-purpose
lubricant so the balls will stay In the
guide when it is Installed.

T. Push the guide into the guide
holes of the ball nut, tupping lightly
with the wooden handle of 4 serew-
driver if necessary.

B. Assemble the sccond ball re-
turp elreuil in the sgme way a5 the
first,

9. Install the ball return guide
clamp, and check the ball nut to see
that it rotates freely,

10. Coat the threads of the steer-
ing ‘shaft bearing adjuster, the hous-
ing cover boiis, and the sector adjust-
ing screw with u suitable oil-resistant
sealing compound. Do not apply
sealer to female threads, and ¢spe-
cizlly avoid petting any sealer vn the
steering shaft bearings.

I1. Coat the bearings, bushings,
and gear (eeth with light engine ofl,

12. Clamp the housing in 2 visg,
with the sector shaft axis horizontal,
and position the steering shaflt lower
beuring in its cup.

13. Pasition the steering shaft and
ball nut assemblics in the housing.

G1038-A

FIG. 9—Steering Shaft Lower
Bearing Cup Installotion

14. Position the upper slecnng
shaft bearing on the top of the worm,
and install the steering shaft bearing
adjuster and the adjuster nut.

15. Position the sector adjusiing
screw and adjuster shim, and check
the end clearance which should not
exceed 0,002 inch betwean the screw
head and the end of the sector shaft.

If clearance i prewter than 0,002
inch, repluce the shim,

16. Start the sector shaft pilot ine
to the housing cover, nnd then, using
a serewdriver through the hole in the
¢over, turn the odjusting serew coun-
torelockwise to pull the pilot Into the
cover,

17, Install o new gasket on the
housing cover.

18. Rotale the steering shaft until
the ball nut (ecth are in position to
mesh with the sector gear, tilting
the housing so that the ball nur will
tip townrd (he housing cover open-
ing.

19, Push the housing cover and
sector shult assemblles into place, and
instull the 2 top housing cover bolts,
The third bolt should be [nstalled
when lubricant Is put into the gear
housing. Do not tghten the cover
bolts untll it is certain that there Is
some [ash between the bull oot and
the sector gear tecth. Torque the holts
to specification.

STEERING GEAR INSTALLATION

1. Position the sieering gear on
the underbody by working the assem-
bly through from the inside of the
car. Partially install the steering gear
housing bolts.

2, Partially instull the 2 screws
that fasten the steering column o in-
strument panel bruvket to the instru-
ment panel,

3. Install the sector shaft (Pitman)
wrm. Torgue the retaining nut to 110-
150 [oot-pounds. The arm should be
installed pointing straight forward

Fraaz Ram

Toal=
T58L-3548-A

Gl1054-A

FIG. 10—Steering Shaft Upper
Bearing Cup Installation
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when the ball nor is ar the mid-point
of mavel,

4. On a2 car with Conventional
Dove or Overdove, connect the
clutch linkage,

5. Connect the gear shift lever(s).

6. Torgue the sieering gear bous-
ing attaching bolis 1o specification.

7. Instaf] the parkinz brake handle
and the steenne columnp cover plate.
Insiall ihe perking brake bracket on
the cover plate, and position the
cover plate insulalion,

8. Instzll the instrument panel
lower panel.

9. Connect the wiring assembly
to the sicering column, and install
the stamer-neutral switch.

10. Connect the hood lock release
cable bracket.

11. Imsizll the cowl =de tnm
pancl end the keft vent control handie.
Connect the parkino brake handle
bracket.

12, Torgpee the steering colomn
hrackel screws Lo specification.

13. Lower the car, and install the
steering wheel. Check the operation
of the horn and the mrn indicator
lizhtz. On 2 car with Crupse-0-Matiz,
check the manusl inkape adjustment
(see Part 6-2) aod the starter-neutrzl
switch operation.

14. Tum the front wheels o the
left, and fill the steering pear hous-
ing with lubricant until the Tubricant
comes out the lowest bolt hole m the
cover. Insiall the bolt, and adjust the
sfeering gear (Section 2).

ﬂ STEERING LINKAGE REPAIR

The manual steenng linksge (Fig.
11) consists of the sector shafr arm
(Pitmzn arm), the steering arm 0
#iler arm rod, the steering idler arm,
the spindle connecting rods (tie Tods),
and one-piece spindles which include
the spindle arms.

SPINDLE CONNECTING ROD
END REPLACEMENT

The spindle copnecting rod ends,
which zre threadzsd inmo the ourer
ends of the rod sleevesr, have pon-
adjusrable, spring-loaded ball siuds,
A rod end should be replzced when
excessive looseness at the baf] smd
is ndliced.

1. Remove the cotter pin and nut
from the rod end ball sted (Fig. 13).

2, Place = support under the
spindle arm pesr the siud, and then

SECTOR SHAFT (FITMAN] ARM

FIG. 11—Manual Steering Linkage

tap the smd with 2 soft metal ham-
mer o drive it out of the spindle
anm.

3. Loosen the coooecting rod
slceve clamp bolts, and remove the
rod end from the sleeve Discard all
rod end parts that were removed from
the sizeve. All pew parts should be
wsed when a spindle connecting rod
end s replaced.

4, Threzd a pew rod end into the
sleeve, but do not tGighicn the sleeve
clamp bolis =i this time.

5. Install the ==al on the rod end
ball stud, insert the smd in the spin-
die arm hole, and install the stod not
lorgue the my o specification amd
inszall the comer pin.

6. Lubricate the rod end hall smud
and, if necessary, the rest of the steer-
ing hinkage.

STEERING AEM-TO IDLER ARM EDD

FLUG

STEERING ARM.-TC.DLER ARM ECD

BALL SOOCKET G1033-A

FIG. 12 —Steering Arm to Idler
Arm Rod Ball Socket

IDLER ARM EBRACKET

COTTER PN

G1052-A
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7. Check and, if necessary, adjust
toz-in. Be spre to tizhten the sleeve
clamp bolts sfier toe-in = checked
and adjosted.

SECTOR SHAFT ARM BALL
STUD AMD SEAT
REPLACEMENT

If the sector shaft srm ball siud
or scals in the sicening arm to Hdler
arm mui bzll socketr are worn =o that
an adjpstment will not eiminate ball
stud end play, replace the ball stmd
and sears,

1. Discoanect the sector shafi arm
ball sted from the am.

2. Remove the cotter pin and
threaded phiz from the socket on the
steering arm 1o idler armi rod, and
remove the ball siud pans from the
socket.

3. Instzll mew ball ‘siud paris m
the ket in the order shown in
Fig. 13. When uwsing a ball stud re-
pair kit to replace worn or damaged
parts, install all parts =zupplied in
the kit.

4. Insmall the plez in the end of the
socket, and connect the ball sred o
the szcror shaft arm. Torquz the ball
std 1o specificarion.

5. Adjust the socker plug 10 pro-
vide proper movemen! of the steening
amm fo idler amm rod, znd insoil &

FIG. 13—Steering Linkoge

mew coier pin throush the end of
the roud.

6. | uhricare the ball stud pants in
the socker and, if necossary, the rest
of the siegnng linksge.

SPINDLE CONMNECTING
ROD REPLACEMENT

A spindle coonecting rod should
be replaced if M becomes womm or
dzmased. Do not atftempt to straight-
&0 3 bent rod.

1. Remove the coner pin and mat
which attsch the spindle connecting
rod bell smud to the steerning arm w
wdler arm rod (Fig. 14). Tap the ball
smd om of the rod. Be careful not
to loesen or bend any paris on the
sieering wrm to idler arm rod.

2. 1 posentheconnactinz rod sleeve
clamp bolis, and remove the rod from
tha sleave.

3, Thread a2 mew connectips Tod
inio the sleeve, but do not tichten the
sleeve clamp bolts ar this fime.

4. Inszall the coanecting rod ball
smd in the steeninz am 10 idler arm
rod, and install the nwl on the ball
sred, Tomque the nut (o specification.
Insiall 2 new colter pin.

5. Lubnicale the conpceling rod
hall stud and, il necessarv, the Test

‘of the stieenng linksge.

6. Check and if necessary, adjust

ARM. BEDD ARM  G1053-A

FIG. 14—Steering ldler Arm

toc-in. Be sure fo fichten the sleeve
clamp bols after we-in is checked
and adjusted.

STEERING ARM TO IDLER
ARM ROD REPLACEMENT

The steeang arm to idler arm rod
should be replsced if it hecomes
worn of damzged. Do not aftempr to
straichten a bent rod.

1. Bemove the coiter pin and
threaded plns from the sockel on the
steering arm 0 dler srm rod. and
pull the socket end of the rod of
the sector shaft amm ball stud.

G1043-A
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2, Remove the cotter pins and nuts
which attach both spindle connecting
rod ball studs to the steering arm to
idler arm rod (Fig. 13} and tap the
ball studs out of the rod.

3. Remove the idler arm bushing
that fastens the rod to the idler arm,
and remove the rod from the arm.

4. Install the new steering arm to
idler arm rod on the idier arm, and
install the idler arm bushing, Torque
the bushing to specification,

5. Install the spindle connecting
rod ball studs in the steering arm to
idler arm rod, and install the nuts on
the ball studs. Torque the nuts to spe-
cification. Install new cotter pins.

6. Position the ball stud and the
ball stud parts in the steering arm to
idler arm rod socket (Fig, 13).

7. Adjust the socket plug (Section
2), and install a new cotter pin.

8. Lubricate the idler arm bush-
ing, the ball stud parts in the socket
and, if necessary, the rest of the
steering linkage,

9. Check and, if necessary, adjust
toe-in.

STEERING IDLER ARM AND
BUSHING REPLACEMENT

Replace the steering idler arm if
the threads are worn or if the arm is
damaged. Replace the idler arm bush-
ings if either the internal or external
threads show excessive wear or dam-
age. A check for excessive movement
(or sloppiness) must be made with the
weight of the car on all four wheels.
The idler arm and linkage may seem
loose if the car is on a frame hoist.

1. Remove the idler arm bracket
(Fig. 14) from the underbody, and
then remove the bracket and rear
bushing from the idler arm.

2. Unthread the idler arm from
the bushing in the steering arm to
idler arm rod, and then remove the
seals.

3. Remove the bushings from the
idler arm bracket and the steering
arm to idler arm rod.

4, Check the condition of the
bracket, and replace it if it is cracked
or bent. Do not attempt to straighten
the idler arm bracket,

5. Install new bushings in the steer-
ing arm to idler arm rod and bracket,
and torque the bushings to specifica-
tion. When using an idler arm and
bushing kit to replace worn or dam-
aged parts, jnstall all of the parts
supplied in the kit.

6. Install new seals on both ends
of the idler arm. Thread the arm into
the bushing in the steering arm to
idler arm rod until the arm bottoms.
Then back off the arm about three-
quarters of a turn.

7. Thread the idler arm bracket
and bushing onto the arm until the
bushing bottoms. Back off the bush-
ing until the bracket mounting sur-
face is parallel with the underbody
surface.

8. Install the bracket on the under-
body, and torque the mounting bolts
to specification. Lubricate the bush-
ings.



POWER STEERING
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5 Power Steering Linkage
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Master-Guide Power Steering (Fig.
1} is'a hydraulically controlled link-
age-type sieering system which in-
cludes a fAuid reservoir and pump,
a control valve, 4 power ¢vlinder, the
connecting Auid lines, and the steer-
ing linkage.

The roll-type hvdraulic pump, belt-
driven from the engine crankshaft,
draws Ford Automatic Transmission
Fluid BEA-19382-A from the reser-
voir and provides fuid pressure for
the system. Within the pump itself
15 a How-control and pressure-relief
valve which governs the pressures
within the steering system according
to the varying conditions of opera-
tion. After fuid has passed from the
pump (o the ¢ontrol valve and the
power cylinder, it returns to the reser-
Voir.

The control valve, operated by

,
U

FIG. 1—Master Guide Power Steering

steering wheel movement, directs the
pressure  developed by the pump.
When the front wheels are in the
struight-nhead position, the control
valve spool is held in the center (neu-
tral} position by its ¢entering spring.
Fluid then flows around the valve
lands and returns to the reservoir
(Fig. 2.

When pressure of ahout 4 pounds
is exerted for a left turn, the valve
spool overcomes the pressure of the
centering spring and moves toward
the night-band end of the valve, As
a result, pressure is exerted on the
right-hand side of the power cylinder
pisten, and fuid in the left-hand end
of the cylinder returns to the reser-
voir (Fig. 2).

When the direction of the pressure
on the steering wheel is reversed, the
front wheels will return o the

FUMP AMD RESERVOIR

straight ahend position, Or as pres-
sure on the steering wheel fulls be-
low ahout 4 pounds, the valve spool
contering spring forces the ‘spool
back to the venter position and there
the pressure on both sides of the
power cylinder pision s equal. With
normal forward driving movement
of the car and in the absence of
operalive pressure within the power
cylinder, the front wheels will seek
to return to the straight-shead posis
tion, This fs a normal effect of the
front wheel alignment and action of
the torsion type bushings in the idler
arm, For a right tirn, the directional
forces explained above ure reversed
(Fig. 2).

If, for any reason, the pump fails
to deliver fluid pressure, the car may
be steecred without pump pressure,

COMTROL VALVE

I

—_— s ———

-
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Bl TROUBLE SHOOTING

PRELIMINARY CHECKS
The following preliminary checks

should always be made before per-
forming any trouble-shooting opera-
tions.

CHECK PUMP BELT
If the pump belt is broken, glazed,
or worn, replace it with a new belt.
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POWER CYLINDER
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RESERVOIR

FLUID FLOW—RIGHT TURN

CONTROL VALYE

FIG. 2—Flvid Flow Diagrams

permit moving the pump (Fig. 3).

following procedures are for ncces-

sary adjustment.

Use only the specified type of belt.

Adjust the bracket until the pul-
ley slips against the belt friction at

25 foot-pounds torque.

2

Check the belt tension. If the belt
is too loose, or too tight, it should

be adjusted to the proper tension. The

1. Loosen the bracket adjusting
bolt and the pivot bolt enough to
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3. Torgue the pivot bolt and the
hracket adjusting bolt each to specifi-
carion,

4. When both bolts have been ne-
curately tightened, make a final check
of the pump belt tension.

CHECK FLUID LEVEL

Start the engine, wurn the: sleering
wheel all the wav to the left and
right several times, and shut off the
EOELTG.

Check-the fAuid level in the reser-
voir. If the level is low, add enough
Ford Automatic Transmission Fluid
BEA-19582-A to raise the level to a
point 42 inch from the top, or o the
F mark on the dip stick. Do not over-
fill the reservoir,

CHECK FOR FLUID LEAKS

With the enpine running, check all
parts of the power steering system
where fiuid could leak out. Tighten
all loose fitlings, and replace any
damaged or worn hoses.

CHECK TURMING EFECRT
With the front wheels properly

TROUBLE CHECKS

FIVOT BOLT  ADJUSTING BOLT

=y

BRACKET

G1048-A

FIG. 3—Typical Power Steering
Pump Bracket

aligned and lire pressures correct,
check the effort required (o lurn the
stecring wheel,

1. Wilh the car on dry concrete,
sit the parking brakes.

2. With the cngine warmed up
and running at idle speed, turn the
stecring wheel to the left and right

Spring  Seale G1058-A

FIG. III-I—Tl.\!rnir:g Effort Check

3. Attach a spring scale at o 90¢
angle to a spoke of the steering whuel
{Fig. 4). Measure the pull reyuired
to turn the wheel al least one com-
plete revolution In both direclions,
The steering effore should not exceed
12 pounds rim pull, and should e
approximately equal in both divec-

several times to warm the finid.

tions,

BEINDING OR POOR
RECOVERY

If the steering whee] binds or sticks
when turped, or if poor recovery
to the straight-ahead posilion oecurs,
check the sector shaft arm (Pitman
arm) ball stud in the control wvalve
slecve. If the ball stud is rubbing
against the edge of the sleeve slot,
the roll pin may Dbe missing and
should be replaced.

If any of the idler arm bushings
arve worn-or damaged, replace all the
bushings.

Check the steering gear adjusc-
ments (Part 9-1). The worm bearing
pre-losd should ke 3-8 inch-pounds.
The worm and ball nut mesh adjnst-
ment should be 8-13 inch-pounds,

Check the operation of the eantral
valve spool in the valve housing. If

the spoocl is binding in the housing,
check the spool adjustment. If the
adjustment is correct, overhaul or
replace the control valve,

Check for interference bebween the
sector shafl arm and the dust shield
at the ball stud, and, if necessary,
teplace the dust shield and/or the
ball stud,

Cheek the conlrol valve trawvel
regulator stop adjustment, If the stop
is drawn up loo tightly, the hall stud
will bind in the seats. Adjust the
slop.as Tedquired.

Check the control valve sleeve and
the socket tube for damage. Beplace
parts that show signs of dumage, and
adjust the travel regulator slop.

HARD STEERING

If the effort required to turn the
sleering wheel is greater than normal
[or the entire travel of the front
wheels, test the fluid pressure. Be
siire that there are no leaks, that the
reservoir is propecly filled, and that
the belt is praperly adjusted. If the
pump output pressure is low, the
pump may be defective and shonld
be overhavled or replaced,

If the pressure test shows that the
trouble is in the contral valve or
power cylinder, remove and inspect

these ‘unpits. Repair or replace any
damaged parts.

If the pressure test indicates that
the pressures throughout the system
are within specifications, check the
following items in the order given:

Check the control valve spool cen-
lering spring adjustment. Adjust if
veguired (page 9-170.

Check he control valve spool for
movement. If the spool does nol move
freely, check for, and eliminate, in-
terlvrence between the socket 1ube

CONTINUED OM NEXT PAGE
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TROUBLE CHECKS (Continved)

HARD STEERING
{Continued)

and the valve sleeve. If the spool is
sticking in the housing, remove the
spool and check the spool lands for
burrs. Small burrs may be removed
with crocus cloth if the edges of the
valve lands are not rounded in the

process. If the spool cannot be re-
paired, replace the control valve.
Check the control valve ball stud
for free movement in the ball stud
seats. If the stud is binding in the
seats, adjust the travel regulator stop.

EXCESSIVE FREE PLAY

If excessive free play or lost motion
is noticed when steering, check the
steering gear worm and ball nut mesh
adjustment.

Check for excessive clearance be-
tween the steering arm ball stud and
the ball stud seats. If the ball stud is
loose in the seats, adjust the control

valve travel regulator stop.

Check the control valve centering
spring adjustment. Tt the spring ad-
justing nut is loose, tighten the nut
until it is snug, and then back off
the nut not more than 34 turn. Ex-
cessive tightening may damage the
stop pin.

NOISE

Check the pump belt tension. A
loose or glazed belt can cause belt
squeal. A plazed belt, even when
properly adjusted, may slip.

Noise may result if the specified

hose is not used or if it is improperly
routed. If noise still exists with the
specified hose installed, the pump
should be removed from the car and
inspected,

STEERING CHATTER

A loose pump belt can cause chat-
ter against the wheel stops during an
extremely sharp turn, Check the belt
tension, and adjust it to specifications
if necessary.

Check for looseness in the idler
arm rod connection, Looseness at this
point may be due to worn mounting
bushings or improper mounting nut

torque. Replace the bushings if worn.
Torque the nut to specification,

Check the idler arm bushings for
wear or damage, and replace them if
necessary.

Check the power cylinder piston
red insulators for looseness. If the
insulators are worn, replace them.
1f the mounting nut is loose, torque
it and the locknut to specifications.

RATTLES

Check the control valve spool cen-
tering spring adjustment. If the ad-
justment is loose, tighten the nut until
snug, and then back off the nut not
more than ¥4 turn. Excessive tighten-
ing may damage the stop pin.

Check for looseness between the
control valve ball stud and the ball
stud seats. If the stud is loose in the
seats, adjust the travel regulator stop.

Check for interference between the
spindle connecting red and the lubri-
cation fitting in the control valve.

LOSS OF POWER ASSIST

Check the entire system for dam-
age, replacing parts as necessary, Re-
place or tighten a broken or loose
pump belt,

Test the fluid pressure to determine
whether the trouble is in the pump,
the control valve, or the power cyl-
inder.

If the pressure test indicates that
the pump is at fault, remove and over-
haul the pump.

If the pressure test indicates that
the control valve or power cylinder
is at fault, check as follows:

Disconnect the power cylinder pis-
ton rod from the idler arm bracket,

Operate the piston by hand to check
for resistance to movement. If the
piston moves easily with little or no
resistance, the internal parts of the
power cylinder are broken or dam-
aged. Replace the power cylinder.

Maladjustment of the control valve
spool centering spring can cause a
loss of either right or left power assist.
Check the adjustment, and readjust
if necessary. Replace all defective
parts.

Check the operation of the control
valve check valve. If the check valve
does not operate freely, replace the
check valve assembly.
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FLUID PRESSURE TEST

A fid pressure test will show
whether the pump or some other nnit
in the power sicering system s caus-
ing trouble in the system.

1. Disconnect the presore line
hose from the pomp outlet, and in-
stall the pressure 1esiing tool between
the hose and the pump outlet (Fig. 5L
Be sure that the pressure gaoge B
hetween the pump and the <huot-off
valve on the tool.

2, Gpen the shur-off valve on the
lesting tool, and ton the engine at
idfle spead H the pomp normslly
operates qoicily, iznore the Jouder
pump noise when the pressure test-
ing fool is connected to the system.
Aliow a1 least 2 minutes for the fiuid
oy warm up before starting the pres-
Sume [ests,

3. Turn the frons wheels all he

Y e
Tool—736L-33610-D  Stetod
Vol  G1O59-A

F16. 5—Pressure Testing Tool
Installation

way 10 the mght and then to the lefr,
noling the Avid pressure reading on
the gauge when each wheel i3 agzins
tts stop. Normsl floid prosure al

both positions is TO0-850 psi. Do
not hold a wheel against iis stop for
more than 30 seconds at a fime be-
cause the Anid may overhieat.

4. If the finid presure, with =
wheel asainst its siop, s lcss than
T00 psi, turn the wheel off the stop.
Slowly close the testing tool shur-off
valve, and watch the gange for an
increase In pressure. Do not leave
the valve closed for more than 15
secomds,

5. Ii the fluid pressure, with the
shot-off valve fully closed, still shows
Iess than 700 psi, the pomp is causing
the ronbie. If the pressune mcreasas
o T(H-830 psi, the trouble is in either
the control vilve or power cylinder.

6. Afler the fiid pressore test is
complete, shor off the engine and re-
move the pressore testing 0ol Make
the NECEsSary répars or replatements
o eliminate the trouble in the sysiem.

El PUMP AND FLUID RESERVOIR REPAIR

PUMP AND FLUID RESERVOIR
REMOVAL

1. With a suction gup, remove as
much fimid 35 possible from the res-
ervoir.

3. Disconnect the 2 hoses ar the
pomp, and fasten them in a rzised
position 1o prevent fuid from drain
ing our.

3. Looscn and remove the pump
bell.

4. Remove the pivor bolt and the
adjusting bolr, and lift out the pump,
reservoir, and bracker

PUMP DISASSEMELY

Handle all parts very carefolly to
avoid nicks, burmrs, scratches, and

CAREIFR SHAFT FIN  =1p11.4

FIG. 7—Pump Housing, Carrier
and Shaft

FLLAD AOw

FUMP
ERACKET RESERVOHE

G1032-A

FIG. B—Fluid Reservoir

dirt which covuld make the paris onfii
for use.

1. Drain as much of the remain-
ing fluid as possible from the pump
angd reservoir, and clamp the pump
adjusting bracket In a vise.

2. Bemove the retaimng bolt or
wing nut and stud, washer and the
reservoir cover. Remove the reser-
voir retzining put and reinforcement
from inside the reservoir and hit the
reservoir off the pump (Fig. 6).

3. Remove the 2 orifice O-rings
from the op of the pump.

4. Remove the polley and the pul-
lev key from the carrier shafr

5. Remove 20l the bolts from the
pump, and separate the bracket, pump
houcing, and housing cover. If the
paris do pot pull spart easily, tep

them gently with 2 soft hammer to
looszn them. Lift the cover vertically
from the housing to prevent internal
parts from falling owutl

6. Remove the O-rings from the
fow director eod the carrier insert
(Fiz. 7).

7. Using a fesler gavge and a
straight-edge, check the end clearance
of the carrier and the rollers in the
pump housing (Fig. 8). If the clear-
ance exceeds (L0015 inch. replace the
worn parts. A damaped roller, car-
rier, or insert should not be replaced
by jtself; these parts are serviced in
a kit, and all parts of the kit should
be wsed.

8. Remove the 6 rollers, 2nd then
pull put the carrier and shaft very

2,

Stoight Edow

HOUSG Gl1013-A
FIG. B—Checking End Clearance
of Carrier and Rollers
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carefully te avoid damsge to these
paris or the oil sesl Remove the
carrier inseri only for replacement.

9. Remove the carmicr rolalning
nng from the shaft, slide the carrer
ofl the shaft, and remove the carrier
shalr pin (Fig. 7). Avoid scratching
the shsft while removing the ring.

10. Remove the relief valve re-
tainer (Fig. 9} from the housing cov-
er, and remove the O-ring from the
retainer,

11. Remaove the valve spring from
the bore in the housing cover, and
shifi= the valve out of the bore. If the
valve does not slide our easily, tap
the cover with a soft hammer. Dio not
scraich or nick the valve when re-
moving it from the cover.

EELIEF VALVE ZETAINER

FIG. E—Pump Cover

PUMP CLEANING AND
INSPECTION

Wash all pump and rezervoir parts
in 2 cleaning solvent, and wipe them
dry with 2 lint-free cioth.

Inspect the pump howsing and
cover for wear caused by twrping of
the rollers and the carrier. Check the
carricr shaft bushings in the housing
and the cover for wear or scores. If
the bushings show wear or damage,
replace the housing and for the cover.

Inspect the carmier, shaft, and roll-
ers for wear or any kind of damage.
If there i= wear or damage, replace
the appropriate perifs). A damaged
roller, carder, or inserl shoold not
be zerviced alone; these paris are
serviced in a kit, and all parts of
the kit shonld be psed. If the re-
faining ring on the carrier shaft is
bent or broken, rcplzce ir
_ Be sure the valve asscmbly and
its hore are dry. Insert the valve in
the housing, and cheek for free move-
menl of the valve in the bore. Lising
crocus cloth, remove any burrs from
the valve,

Inspect the carrier shaft seal in
the pump housing for wear or dam-
age. If there is wear or damage, care-
fully remove the sezl with a punch,
avolding damage to the shaft bushing,

Do pot remove the seal except for
replacement.

Imspect the aluminum seat in the
pressure hose port in the housing
cover for damage, wear, or leakage.
ORIFICE TUBE SEAT REPLACEMENT

If damage, wear, or lcakage makes
replacement of this seat (Fig. 9)
necessary, use the following proce-
dure,

1. Tap the existing hole in the
seal, Using a starting tap of suitable
size. Be sure 1o remove all metal chips
from the seatl port after tapping.

2. Place a put and large flal wash-
2r on a bolt of the same size as the
tapped hole. The washer must be
large enough (o cover the seat port.

3. Insert the bolt in the tapped
hole and, vsing it as a puller, remove
the seat.

4. Place a pew seat in the port,
and thread a bolt of suitable size into
the port. Tighten the bolt enough to
bortom the seat in the port.
CARRIER SHAFT SEAL REPLACEMENT

If the carrier seal was removed
from the pump housing, install 3 new
szal. Do not install the old seal

1. Coat the lip of 2 new scal with
Luknplate or an equivalent lubricant.

2. Position the seal in the bore of
the housing. The lip of the seal must
fuce toward the pump housing carrier
chamber.

3. Press the seal into the housing
{Fig. 10) unti] it seats finmly und
evenly against the shouider in the
bore.

PUMP ASSEMBLY

Before assembling the pump and
reservoir, coat all parts with Ford
Automatic Transmission Fluid BEA-
19382-A_ If the carrier insert is to be
replaced, the new insert must be in-
stalled so thai the slot in the edge of
the insert engages the small pin in the
pump

1. If the carfier and related parts
s2am 1o be in pood condition, install
the key, pulley, washer, and retaining
bolt on the shaft. Install the retaining
balt finger-tight.

2, To avoid domaging the oil scal
in the housing cover, carciully insert
the shaft (with pulley attached)
through the housing, position the car-
rier shaft pin, snd slide the carrier
onto the shafl. Install the relaining
ring and the rollers.

3. Remove the retaining ol
washer, pulley, and key from the car-
rier shuft. To aveid damage to the
seal, be sure the shaft does not move
back and forth in the housing.

4. Position the valve assembly

spring in the bore, install a pew O-
ring on the pump valve retainer, and
install the retainer in the pump hous-
ing cover. Torque the relainer lo
specification.

5, Place & new O-ring in the
groove around the insert in the pump
housing, and install a new dow direc-
tor O-ming in the face of the hous-
mg (Fig. T).

6. Fasten the pump housing and
cover together.

7. Clamp the adjusting bracket in
a vise, and install the pump on the
hrackel. Torque all bolts to specifi-
cation,

8. Install the key, pulley, washer,
and reisiming bolt on the carrier
shait.

9. Torque the pulley-retaining bolt
to specification. The carrier shaft
should turn freely when the bolt is
properly tightened.

10. Place new O-rings In the
grooves on the top of the pump
housing,

11. Hold the reservoir on the
pump houvsing, and install the rein-
forcement in the rescrvoir. The ears
on the reinfurcement should be
fucing wpward over the outer hole
in the reservoir.

12, Position a new cover gaskel
arcund the inside of the cover. Install
only the dip stick type cover, washer,
and retaining boll at this time, The
cover musi be seated evealy and
tightly on the reservoir.

PUMP AND FLUID RESERVOIR
INSTALLATION

1. Position the pump, reservoir,
and bracket in the engine compart-
meal, and install the mounting bolis
hinger tight.

) |
Fraogs Fom —e

Tood —T53L-200.A

Tonl—
T33P-33423:A

FUMP HOUSING

G1015-4

FIG. 10—carrier Shaft Seal
Installation
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2. Position the pump belt, and
check the alignment of (he crank-
shafr and pump pulleys. If the pulleys
are not aligned, the pump may be in-
corpectly installed, or spacers may be
OECEsSATy.

3. Adjust the belt tension (Sec-
tion 1),

4. Connect the 2 hoses at the pump
and the Dl reservoir,

&, Fill the reservoir with Ford
Auntomatic Transmission Fluid BEA-

19582-A to a point ¥4 inch from the
tapor to the I omarck oo the dipstick.

Instail the pon dipstick type cover
at this time: The cover must e seats
ed evenly and tiphtly around the edpe
of the reservoir. Tighten the wing
nnt secorely.

4. Start the engine and run it at
idle speed for about 2 minutes to
warm the fluid in the power stecrng
sysicm.

7. After turning the steering wheel

all the way Lo the lefl aod right sev-
eral times, check the system for leaks.

8. Increase the engine speed to
about [(MH} rpm, and turn the steer-
ing wheel all the way to the left and
right several times.

Y, Stop lhe enpine, und check the
purnp, reservoir, and hose connec-
tions for fluid leaks. Correct the cause
of any leaks,

10, Check the fluid level, and re-
fill the reserveoir if necessary,

El CONTROL VALVE REPAIR

CEMTERIMG
SPRING “CaP

CEMTERING SPACER
SPRIMG

ADAPTER

ADJUSTING

BUMPER

\

F16. 11 —control Valve

CONTROL VALVE REMOVAL

1. Disconnect the 4 fiuid line fit-
tings at the control valve, and drain
the fuid from the lines. Turn the
front wheels to the laft and right sev-
eral times 1o force all the fluid from
the system,

3, Loosen the clamping nut and
bolt at the right-hand end of the
sleeyi.

3. Remove the roll pin from the
sreering arm o idler arm rod through
the siot in the sleeve,

4. Remove the cotter pin from the
control valve ball stud put. Loosen
the nut, and back it off far enough 1o
cover the threads on the end of the
bal] stud.

5. Hold a soft hammer against the
forward side of the sector shaft arm
to zbsorb the shoek, and lightly tap
the ball sted with & hammer o loosén
it from the arm. Do oot sirike any
part of the valve body while loosen-
ing the hall stud hecause damage may
result,

u:@/ J.?o

BALL STUD
[ SFEING SEATS

o ﬁ@ o=
- pPR=
w/@

YALVE SEQOL SEATS
SEAL

WALYE
SROOL

VALVE SEAL

HCILI 518l SEAT
BUSHING NBING

BALL STUD
SOCKET

BALL
ETUD

VaLve
SLEEVE

6. REemove the put from the end
of the ball stud, and muise the control
valve high enough to remove the ball
stad [rom the sector shaft arm,

7. After turning the front wheels
fully to the left, turn the control valve
countervlockwise Lo remove it from
the steering arm to idler arm rod.

CONTROL YALVYE
DISASSEMBLY

1. Wipe all fuid and loose dirt
from the outside of the control valve.

2, Bemove the 2 centering spring
cap bolts und the cap from the valve
housing (Fig. 11). When holding the
conirol valve for disassembly, wsic a
soft-jawed vise, and clamp the valve
anly around the sleeve flange to pre-
vent damage to the housing, spool,
ar sleeve.

3, Remove the nut from the end
of the valve spool bolt. Remove the
washers, spacer, centering spnng,
adapter, and hushing from the hoift
and the valve housing.

W+, WASHER
VALYE ?

SPACER  a STOP BN

WASHES
j 1
I
[
TRAYEL i
REGULATOR WALYE SPCOL r
BOLT p
-
G1029-A

4, Remeve the 2 bols thut hold the
valve housing and the sleeve together,
and separate the heousing from the
sleave,

5. Remove the lubrication fitting
from the valve sleeve,

&. Push the valve spool out of the
centering sprnog cnd of the valve

VALVE
SFQOL
BOLT
sTOP
PN
BALL 5TUD -
SOCKET TRAVEL
REGULATOR
TOF G1030-A

FlG. 12—5tnp Fin Removal
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liousiog, and remwove the seal from:
the spowl

7. Bemove the spacer, hushing,
and seal fram the sleeve end of the
valve “hausing,

8. Drive the stop pin out of the
lravel regulatar stop with a punch and
hamner {Fig. 12). Pull the head of
the valve spool bolt tightly apainst
the truvel regulator stop before driv-
ing the pin out of the stap,

8. Turn the travel regulator stop
counterclockwise. in the valve sleeve
to remove the stop from the sleeve,

16, Remove the valve spool bolt,
and spacer fram Lhe teavel regulator
stop.

11, Remove the dust shield from
the valve sleeve,

12. Shde the bumper, spring, and
ball stud sear .out of the valve sleeve,
and remove the ball stud sockel from
the slepve,

CONTROL VALVE CLEANING
AND INSPECTION

Wash all control valve parls in a
cleaning solvent, and wipe them dry
with 4 lint-free cloth.

Inspect the valve seals and bush-
ings for wear or damage. Examine
the lips of the seals carcfully for nicks
or-seratches that could allow fluid o
escape from the valve. Examine the
bushings for nicks or scores, Replace
the seals and bushings if necessary.

Inspect the valve housing and spool
carcfully for burrs or scoring. Re-
move any burrs with crocus cloth, Be
careful nat to round off the sharp edpes
of the spool with the crocus clath
because the operation of Lhe valve
miay be affeeted. If the spool or the
inside of the housing is badly svored,
the valve assembly should be replaced.

Dry the spool and housing (hor-
wughly, and insert the valve into the
housing, The spool should fall freely
of its own weighl in the housing (the
specified spool to housing clearance
is 0.0002-0.000% inch),

Inspect the mating surfaces of the
bull stud socket and the valve sleeve
for wear or damage. Minor burrs and
scores may be removed with crocus
cloth. Check the ft of the socket in
the sleeve. The: socket should slide
freely in the sleeve,

RELIEF VALVE AND HOSE
SEAT REPLACEMENT

It the relief valve (check valve) or
4 hose seat is worn or Jamaged, i
should be replaced. A bolt of appro-
priate size should be used as a puller.

L. Tap the existing hole in the
hose seat; using a starting lap of suir-

able size. Be sure to remove all metal
chips: from the hose sest port after
tapping.

2, Place n nul and larpge flat washer
o # bolt of the same size as Lhe tap-
ped hole: The washer must be large
enough to cover the hose seat pori.

3. Inosert the bolt i the tapped
hole, and using il as a pullér, remove
the hose seat. If the return line hose
seal was removed, remove the reliel
valve from the port with a screw-
driver, and inslall a new relief valve,

4, Place a new hose seat in the
port, and thread a bolt of suitable
size into the port. Tighten the bolt
enouph to hottom the seat in the port.

CONTROL VALVE ASSEMELY

Before assembling the  ¢ontrol
valvg, coat all parts'with Ford Aute-
matic Transmission Fluid BEA-
19382-A.

1. Insert one of (he ball stud seats
(at end first) inlo the ball smd
sockel, and insert the threaded end
of the ball stud into the socket.

2. Place the socket in the control
valve sleeve so that the thieaded eod
of the ball stud can be pulled out
through: the slol in the sleeve (Fig.
13),

CONTROL
YALYE SLEEVE
BALL STUB SEAT
BALL 5TUD -

BALL STUD SOCKET*

FIG. 13—Ball Stud, Seat, and
Socket Installation

3. Place the other ball stud seat,
the spring, and the bumper (Fig. 11)
in the socket, and install and securely
tighten the teavel repulator stop.

4. Loosen the stop just enough to
align the nearest hole in the stop with
the slot in the ball stud socket, amd
install the stop pin in the ball stud
socket, travel regulator stop, and
valve spool boll (Fig. 12).

5. Install the dust shield and the
lubrication filling on the cantrol valve
sleeve. Muke sure that the lubrication
fitting -is turned on tightly and does
not bind on the ball stud socket.

6. Insert the valve spoul in the
valve housing so thal the larpe end
of the spool will be at the centering

spring ¢nd of the housing und the
smull end of the spocl will fuce the
sleeve end of the housing (Fig. 14),
Rotate. the spool while insertng it
in the housing,

7. Move the spool toward the
cenlering spring end of the housing,
and place the small seal, bushing,
and spacer in the sleeve end of the
housing.

YALYE
",- HOUSING

SMALL EMD OF
YALVE SPOOL

i)

LARGE END OF
YALVE SPOCL

G1034-A

FIG. 14—-valve Spool Position

8, Pross the valve spool against
the inoer lip of the seal and, at the
same time, puide the lip of the seal
over the spool with o small screw-
driver. Do not nick or scratch the
seal or the spool duriog installation.

9, Place the sleeve end of the
housing on a flat surface so that the
sealy bushing, and spacer are at the
bottom end und push down on the
valye apool untl it stops,

10, Carefully Install the spool seal
and bushing in the centering spring
end of the housing around the large
end of the spool. Press the seal againse
the ¢nd of the spool, guiding the seal
over the spool with o small screw-
driver. Do not nick or scratch the
seal or the spool during installution.

11. Pick up the housing, und slide
the spool back und forth in the hous-
ing to check for free movement,

IZ, Place the valve sleeve on the
housing so that the hall stud is on the
same side of the housing as the potis
for the 2 power cyvlinder lines. Instull
the two bolts in the skeeve, and
rorgue them to specification.

13. Place the adapler on the cen-
tering spring end of the housing, and
install the bushing, washers, spacers,
and centering spring on the wvalve
spool bolr,

14, Compress the cenlering spring,
and install the out on the bolt. After
tightening the nuot seeurely, loosen it
not more than % luro {Fig. 15). Ex-
vessive tighlening of the nut may
break the stop pin at the travel regu-
lator stop.

15. Move the ball stud back and
forth in the sleeve slot to check the
spacl for free movement, The spool
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2l TIGHTEM MUT SECURELY
| THEN LOOSEN-NOT
¥ MDEE THAN 3 TURN

FIG. 15—Centering Spring
Adjusiment

should mavel approximately 0.060
inch in each direction from center.

16. Install the cenlering spring
cap oo the vaive bousing, and torgue
the 2 cap bolis to specification.

17. Instsll the mut on the hall smd
=0 thar the va Ive can be positioned
in 2 vise s shown in Fig. 16, Then
pish forward on the cap end of the
valve to check the valve spool for
free movement.

18, Tom the valve around in the
vise, and push forward on the sheeve
end o check the spool for free move-
menL

CONTROL VALVE
INSTALLATION

1. Thread the valve on the sieer-
ing amm to idler arm rod ol abot
4 thresds are still vissble on the Tod.

2. Position the ball stud in the sec-
tor shait arm.

3. Measure the distance between
the center of the bail stud in the scc-
tor shaft arm end the center of the
stud at the inner cod of the |efi-hand
spindle connecting rod (Fig. 17). Be
sure that the messurement is taken
parallel to the centerline of the con-
trol walve. The distance should be
1{¥s inches. If the distance is pot
coreect, disconnect the ball stod from
the sector shaft arm and lum the
valve on the steering arm o idler
arm rod 10 increasc or decrease the
distance.

4. When the correct distance is
oblained and the ball stud is posi-

tioned in the sector shaft arm, alien
the bole in the steering arm to idler
arm rod with the skot near the end of
the walve sleeve. Install the roll pin
in the rod hole 0 lock the valve in
position on the rod.

5. Torgue the valve sleeve clamp
bolt to specification.

6. Install the nut on the ball smd,
and torgue the out to specification.
Install 2 mew cotter pin.

PUSH FORWARD TO CHECK
VYALVE 5POO0OL MOVEMENT

FIG. 16—valve Spool Movement
Inspection

7. Connect the 4 fluid lines io the
conirol valve, and tighten all firtings
securcly.

B. Fill the fuwid reservoir with
Ford Automatic Transmission Fhoid
BSA-19582-A to 2 point 4 inch
from the lop.

9. Start the engine and run it at

uile speed for about 2 minutes to
warm the fluid in the power stecring
sysiem.

10, Turn the steering wheel all the
way o the left snd nght several
limes, and check the system for fluid
leaks.

1L, Incresse the engine speed to
about 1000 rpm, and tum the stece-
ing wheel 21l the way to the left and
right several times.

12. Siop the engine, and check the
control valve and hose conoeclions
for Auid leaks. Correct the cause of
any leaks.

13, Check the fuid level, and re-
fill the reservoir if necessary.

14. With the enpine running, check
the position of the stcering wheel
when the front wheels are in the
uraight-shead position. Do not make
any adjustments until toein s
checked.

15. Keep Lhe =ogine running, and
check toc-in. If cither toe-in or steer=-
ing wheel position is not correct,
mzke all necessary adjustments at the
spindle connecting rod slecves.

16. Hook a spring scale to the
nm of the steering wheel and meas-
ure the pull required to tum the
wheel in bath directions with the en-
ging idling. The pull should be less
than 6 pounds and should be about
cyual in both directions.

STEERING ARM-TO-IDLER ARM ROD

G1051-4

FIG. 17—Vaive Installation Measurement

] POWER CYLINDER REPAIR

POWER CYLINDER REMOVAL

. Remove the 2 lnes from be-
tween the power steering valve and
the power cylinder. Move the front
wheels 10 the left apd dght several

limes to force all the fluid from the
power.cylinder.

2, Remove the Jlockout, nut,
washer, and insulator (Fig. 1B) from
the outer end of the piston Tod. Do

not remove the rod from the idler
arm bracket at this time.

3. Remove the locknut that holds
the cylinder on the mounting stud in
the steering arm to idler arm rod.
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POWER CYLINDER PISTON ROD  g1040.a

FIG. 18—Power Cylinder Piston
Rod, Idler Arm and Brackel

Then pull the piston rod out of the
idler arm bracket and remove the
outer washer, bushing, and cylinder
from the stud, Remove the ioner
bushing and washer from the stud,
and pull the inner insulator and
washer from the piston rod.

POWER CYLINDER CLEANING
AND INSPECTION

Clean the outside of the power
cylinder and pision rod, and wipe
the parts dry.

Inspect the cylinder and pisten rod
for wear or damage, With the excep-
tion of the seals and the hose seats,
the internal parts of the cylinder and
the rod cannot be repaired or re-
placed. If either the eylinder or rod
i$ worn or damaged, or il the piston
is leaking inlernally, the entire power
cylinder assembly must be replaced
as @ Lnil, The cylinder seals and hose
sealy are replacenhle,

Inspeet (he mounting bushings and
insulators [or wear or damage, and
replace them if necessary.

POWER CYLINDER SEAL
REPLACEMENT

When replacing the power cylinder
seals, install all of the parts supplied
in the repair kit,

1. Clamp the power cylinder in a
vise, and remove the snap ring from
the end of the cylinder, Be vareful
nol o distort or crack the cylinder in
the vise.

2. Pull the piston rod out all the
way to remove the scraper, bushing,
and seals. If necessary, apply com-
pressed air to the ports in the other

cod of the cylinder to blow the seals
out of the cylinder.

3. Lubricate the new inner seal
with Ford Automatic Transmission
Fluid BEA-19582-A and place the
seal, bushing, ouler seal, and scraper
on the piston rod. The parts must be
installed in proper order and relative
pusition (Fig. 19), Push the rod in all
the way, and install the parts in the
cylinder with a deep socket slightly
smaller than the cvlinder opening
(Fig. 20),

4. Instill the snap ring in the end
of the eylinder.

POWER CYLINDER HOSE
SEAT REPLACEMENT

1f either hose seat is worn or Jam-
aged, both seats should be replaced,

L. Tap the hose seats with a tap
of spitable size. Be sure fo remove
all metal chips from the hole after
tapping.

2. Place & nul and o flat washer

FIG. 19—Power Cylinder

large enough to cover the seat port
on & balt of appropriate size. 'Then
thread the bolt into the tapped hole
und turn it to pull the seat our of the
port,

3. Dosltion a new seat in the port,
and thread n bolt of the same size as
the port into the port, Tighten the
holt uneil the seat bottoms in the
port,

POWER CYLINDER
INSTALLATION

1. Install the oner washer and
bushing on the mounting stud in the
steering arm (o idler wrm rod,

2, Install the inner imsulutor and
wusher on the power cylinder piston
rodd. Then position the evlinder on

the mounling stud with the pision
rod in the idler 2=rm bhracker

3, Install the outer boshing,
washer, apd lotknut on the mount-
ing stud. If = new nuot is installed,
Largue it Lo specificarion, If & used nut
is installed, torque it 1o 2 different
specification.

4. Install the ower insulstor,
washer, and nul on the piston rod,
and torgue the nur to specificaton.
Install the lockouot on the rod and
torgue it 1o specification (Anger-tight
plus %5 marn).

5. Connect the 2 lines 1o the con-
tro] valve, and tghten all filtings se-
curely.

6, Fill the fuid reservoir with
Ford Automatic Transmission Fluid
BEA-19582-A w a point ¥ inch
from the top or to the F mark on the
dip stick.

7. Start the eéngine and run it at
idle speed for about 2 minutes to
warm the fluid in the power steering
system,

BUSHING
SCRAPER

SHaP
RIMG

Gio31-A

8. Turn the steerlng wheel all the
way 10 the left and right several times;
and check the system for fluid leaks.

9. Increase the enging speed (o
about 100 rpm and turn the steer-

DQEEP SCKET

FOWER
CYLINOER

Installation
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ing wheel all the way to the left and
right several times.
10, Stop the engine, and check the

power cylinder and hose connections
for fluid leaks. Correct the couse of
any leaks.

11, Check the fluid level, and re-
fill the reservoir if gecessary.

E POWER STEERING LINKAGE REPAIR

VALVE

FIG. 21 —Power Steering Linkoge

The steering gear, sector shaft arm
{Pitman arm), and spindle connect-
ing rods (tie rods) on the power steer-
ing linkage (Fig. 21) are identical to
those on the manual steering linkage.,
The following repair information
covers the other linkage pacts which
are used only with power stecring,

IDLER ARM BUSHING
REPLACEMENT

If the idler arm is loose in the
bushings, or if either bushing is worn
or damaged, replace both bushings.
When ao idler arm and bushing kit
is used for replécement of bushings,
install all of the parts, including the
idler arm, supplied in the kit

1. Remove the cotter pins, outs,
and washers from both ends of the
idler arm, and puoll the arm out of
the bracket and the stecring arm Lo
wler arm Tod.

2. Imstall the idler arm buoshing
remover as shown in Fig, 22, Make
sure that the chamfer on the No. 2
collar at the upper side of the bracket
is next to the slanted side of the
bracket, and that the driver on top
of the bushing Is firmly seated on
the bushing,

3. Turn the hexagonal end of the
ool clockwise until the bushing is
forced out of the brucket. Then re-
mave the ool and the bushing from
the bracket.

4. Remove the bushing from the

end of the steering arm to idler arm
rod in the same manner.

5. Position @ oew bushing in the
MNo. 3 spacer of the tool on the upper
side of the bracket, and install the
rest of the tool on the bracket as
shown 1o Fig. 23, Muke sure that the
chamfer on the spacer is next to the
slanted side of the bracket, and that
the driver on top of the bushing is
firmly seated on the hushing. The
number 4 locator should be posi-
lioned with the end marked “BKT"
against the lower side of the bracket.

6. Turn the hexagonal end of the
tool clockwise until the bushing is
firmly seated in the Mo, 4 localor,
and remove the tool from the bracket.

7. Install a new bushing in the end
of the steering arm to idler arm rod

Tool—T33P-3353-81
/ IDLER ARM
BRACKET

Taol—
T53P-3355-83

Tool-T53P. 305582

Tool—T521-£304-AEF
IDetuils 1 ond 34l

Gl1043-A

FIG. 22 —tdler Arm Bushing
Removal

IDLER Afm
G1030-A

in the sume manner. When installing
the tool, position the Mo. 4 locator
with the end murked "ROD" against
the lower side of the rod.

8. Install the idler arm in the bush-
ings, wnd install the washers angd nuts
on both ends of the orm. Torque the
nuts te specilication, and install new
cotler pins,

STEERING ARM TO IDLER
ARM ROD REMOVAL

The power eyvlinder mounting stud
14 part of the steering arm to idler
arm rowd, and cannot be removed
separately.

1. Remove the locknut, nut,
washer, and insulator from the outer

Tool-T53P-33155.81

Toal~F523P.-3355-83

IDLER ARM
BRACKET

Togl—T3IP-J33135-84

Tool=TS2l-6304-AEE
1Details 1 and JA)

Gl041-A

FIG. 23—idier Arm Bushing
installation
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end of the power cylinder piston rod.
Do not remove the rod from the idler
arm bracket at this time.

2. Remove the locknut that holds
the power cylinder on the mounting
stud in the steering arm to idler arm
rod, and pull the piston rod out of
the idler arm bracket. Remove the
outer washer, bushing, and cylinder
from the stud.

3, Remove the cotter pins from
the nuts which attach the spindlc
connecting rod studs to the steering
arm to idler arm rod. Turn both nuts
off far enough to cover the threads at
the ends of the studs, and tap the
studs while holding a hammer be-
hind the rod until the studs are loose
in the rod.

4, Remove the stud nuts, and re-
move the spindle connecting rods
from the steering arm to idler arm
rod.

5. Pull the roll pin out of the
steering arm to idler arm rod, and
loosen the control valve sleeve clamp
bolt.

6. Remove the cotter pin from the
nut that holds the idler arm on the
steering arm to idler arm rod. Re-
move the nut, and tap the stcering
arm to idler arm rod off the idler
arm.

7. Thread the steering arm to idler
arm rod out of the end of the con-
trol valve.

STEERING ARM TO IDLER
ARM ROD INSTALLATION

1. Thread the steering arm to idler
arm rod into the end of the control
valve until about 4 threads are still
visible on the rod.

2. Position the rod on the idler
arm, and place the left-hand spindle
connecting rod stud in the hole in
the steering arm to idler arm rod. In-
stall the nut.

3. Measure the distance between
the center of the ball stud in the sec-
tor shaft arm and the center of the
stud at the inner end of the left-hand
spindle connecting rod (Fig. 17). Be
sure that the measurement is taken
parzllel to the centerline of the con-
trol valve. The distance should be
10% inches. If the distance is not
correct, disconnect the steering arm
to idler arm rod from the idler arm
and the spindle connecting rod. Then
turn the steering arm to idler arm in
the control valve to increase or de-
crease the distance.

4. When the correct distance is ob-
tained, torque the spindle connecting
rod stud nut to specification, and in-
stall & new cotter pin, Align the hole
in the steering arm to idler arm rod
with the slot near the end of the valve
sleeve, Install the roll pin in the rod
heole to lock the valve in position on
the rod.

5. Torque the valve sleeve clamp
bolt to specification.

6. Position the right-hand spindle
connecting rod stud in the steering
arm to idler arm rod, and install the
nut. Torque the nut fto specification
and install a ncw cotter pin,

7. Install the steering arm to idler
arm rod in the idler arm, and instail
the nut and washer. Torque the nut
to specification. Install a new cotter
pin.

8. Install the power cylinder on
the steering arm to idler arm rod
and in the idler arm.

9. With the engine running, check
the position of the steering wheel
when the front wheels are in the
straight-ahead position. Do not make
any adjustments wuntil toe-in is
checked,

10. Keep the engine running, and
check toe-in. If either toe-in or steer-
ing whecl position is not correct,
make all necessary adjustments at the
spindle connecting rod sleeves.

IDLER ARM BRACKET
REPLACEMENT

Replace the idler arm bracket if
the bracket is damaged or if the
power cylinder piston rod mounting
hole in the bracket is elongated.
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STEERING GEAR AND LINKAGE TORQUE LIMITS (Continued)
ADJUSTMENTS Deseription Ft.-Lbs.
Steering Cofumn Bracket to Iast. Panel Screw 57
Sector Shaft End Play—Steering Linkage Disconnected None
Perceptible. [dlar Arm Bracket to Underbody Bolts 25-30

Worm Bearing Pre-Load (Pull to keep steering
wheel moving) 3-inch-pounds DIMENSIONS

Total Pre-Load—
Mesh Load plus Worm Bearing Pre-Load

(Pull to rotate worm past center high spoty 8-13 inch-pounds Sector Adjusting Screw Head o End of Sector
Shaft Clearance Max, .002
Backlash permissible at 30° on either side of
straight-ahead steering position No Perceptible.
Ball Socket Piug Adjustmant Tighten fully; LUBRICANT—STEERING GEAR HOUSING

back off 1%% turns,

Gapacity (Weight) 11 Dunces

TORQUE LIMITS

Description Ft.-Lbs.
’ POWER STEERING
Pitman Arm to Ball Stud Lock Nut 50-60
Spindle Connecting Rod to Steering Arm Idler Rod ADJUSTMENTS
Lock Mut 45-55
Spindfe Cennecting Rod End to Spindle Arm Lock Nut 45-55 Worm Bearing Pre-Load 2-4.5 inch-pounds
Spindle Connecting Rod Sleeve Clamp Lock Nut 11-14 Total Pre-Load 7-12 inch-pounds
Idler Arm Bushing to idler Arm Rod Bolt 85-100 Pump Beit Tension 95 it -ihs.
idler Arm Bushing to Idler Arm Bracket Bolt 85-100 Maximum Pull Required to Turn Wheel at feast One
Compiete Turn, Either Direction (Engine !dling) 6 1bs.
Steering Wheel Nut {Torque and Stake) 40-60
) Normal Fluid Pressure against Either Stop
Steering Gear Housing—Cover Assy. to Housing (Engine tdling) 700-850 psi
Assy. Bolts 12.20
Carrier to Pump Housing Maximum End Clearance 0.0016 in,
Steering (Pitman) Arm Nut 110-150
Control Valve Appreximate Speal Travel (from
Steering Gear Assy. to Underbody Bolts 28-43 Center) 0.080 in,
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TORQUE LIMITS

TORQUE LIMITS (Continued)

Torgue Torgue
Description Ft.-Lbs. Deseription Ft.-Lbs.
Steering Pitman Asm to Sector Shaft Assembly 110-150 Pump Valve Retainer 30-35
Power Cylinder to Control Rod Locknut 60-70 Pump to Adjusting Bracket 20-25
Idler Arm to Bracket and Rod Nuts 50-50 Spring Cap to Valve Housing Balls 4.6
Spindle Arm Connecting Rod to Control Rod Nut 45-55 Contral Valve Sleave to Housing Bolt 12-17
Hydraulic Control Valve Ciamp to Control Rod Mot 15-20
Hydraulic Cylinder to idler Arm Bracket Nut 18-24
y ¥ DIMENSIONS - Inches
Hydraulic Cylinder to Idler Arm Bracket Locknut 3-5
Sector Shaft Arm Ball Stud to Spindle Connecting
Drive Pulley to Crankshaft Pulley —Single Sheaf 20.25 Rod Bal! Stud 10%
Drive Pulley and Crarnkshaft Pulley to Crankshaft— Control Valve Spool to Housing 0.0002-0.0009
Double Sheaves 55-65
Pump Adjusting Bracket to Water Pump Housing Boit 20-25
— o LUBRICANT—POWER STEERING RESERVOIR
Pump Adjusting Bracket to Water Pump Housing Pivot Bolt 20-25
Hose Insulator Bracket Mounting Bolt 12-15 Capacity (Pints) 4
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FIG. 1—Front Brake Assembly

Single-anchor, internzlly expand-
ing hydraulic brakes (Figs. 1 and
2} are used on the Thuonderhind.
The self-ensrgizing primary and sec-

H1DBE-A

-%— FRONT OF CAR — ADWUSTING

HIOB9-A

FIG. 2—Reor Brake Assembly

ondary brake shoes with duo-servo
#clion operate -against the inside
surfaces of cast-iron brake drums.

An independent manuslly-oper-

sled parking brake operates the rear
wheel brake shoes through a me-
chanical cable linkape.

] TROUBLE SHOOTING

The moubie shooting symptoms and
possible causes given in Table 1 apply
to all parts of the brake system except
the power brake vacuum booster.

PRELIMINARY CHECKS

Check the fluid level in the master
cvlinder, and add beavy-doty brake
fluid if regoired.

Push the hrake pedzal down as far

a5 it will go while the car is standing
still. If the pedal can be pushed down
mare than halfwav between the re-
leased position and the floor, adjust
the brakes.

If the brakes will apply to stop the
car safely, apply them at a speed of
aboul 20 mph to see if the car stops
in a straight line. If the car pulls 10
one side, imspect the brakes 1o deter-
mine the trouble,

Apply steady pressure 10 the brake
pedal. If it moves slowly toward the
fioor, check for leaks in the master
cylinder, brake cylinders, or clse-
where in the hydraulic system. If the
brake pedal feels zpongy, bleed the
sysiem o remove #ir from the lines.

Check the operation of the parking
brakes. If they do not apply, check
the brake cables.
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TABLE 1—Brake Trouble Symptoms and Possible Causes
Trouble Symptoms
j E wy e
< | %2 s
" a MO ¢ | @ =
Possible Causes of Mo oeg g X - | = g | B
i g -1 8 é 5| 8|3 g s | =2 =
Trouble Symptoms alta: |3 3|2 = 2 3 | & | F Z
2 8 3| & 2|8 &% F cl 5| © 2
S R =129z 08 2|85, %5
£ F T8 &8 3 F 8 s|=|.z53
=] = =] ~ v d | 97 | = R
Bl o= | E g k| B g Bt B E|EE 8
Ol |  T|H| OO0 | diMias | m| R Za| &
Pedal Improperly Adjusted X :
Damaged Linkage X X
Brake Line Restricted X X X X
Leaks or Insufficient Fluid X X X Pox
Improper Tire Pressure X
Improperly Adjusted or Worn Wheel Bearing | x
Distorted or Maladjusted Brake Shoe X X X e %
Faulty Retracting Spring X X
Drum out of Round X X X
Linings Glazed or Worn X X X X X
Qil or Grease on Lining X X X X X
Loose Carrier Plate X X
Loose Lining %
Scored Drum X X
Dirt on Drum-Lining Surface X
Faulty Brake Cylinder X X X X
Dirty Brake Fluid X X X X
Faulty Master Cylinder X X X
Air in System X | X X

TROUBLE CHECKS

BRAKES DO NOT APPLY

If the brake pedal travels all the
way down to the floor without notice-
able brake action, check the brake
fluid level in the master cylinder res-
ervoir. Refill the reservoir, if neces-
sary, with heavy-duty brake fluid.
Check the entire hydraulic system for
fluid leaks, and make the necessary
repairs,

If the brake pedal feels spongy
when pushed down, air has entered
the hydraulic lines. Air can enter the
lines if the fluid levei in the master
cylinder reservoir is too low, or if
the brake wheel cylinder pistons are

not held firmly in place when the
brake shoes are serviced. A defective
check valve can cause a loss of resid-
ual pressure in the system causing
air to enter at the wheel cylinder
piston, Bleed the systemn to remove
air from the lines, and adjust the
brakes. Refill the master cylinder res-
ervoir with heavy-duty brake fluid.
If the brakes do not apply after mak-
ing these checks and adjustments,
fluid may be leaking past the piston
cups in the master cylinder or brake
wheel cylinder(s), If the trouble is in
the master cylinder or brake wheel
cylinder(s), remove and repair.

CONTINUED ON NEXT PAGE
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TROUBLE CHECKS {Continued)

LOW PEDAL RESERVE

Check for air in the brake lines
and bleed the system if necessary.

Adjust the brakes or replace the brake
shocs as needed.

UNEVEN, NOISY,
GRABBING, OR
HARD OPERATING
BRAKES

Remove the brake droms, and
make a complete inspection of the
brake assemblies to determine the
cause of the trouble.

Excessive dust and dirt in the
brake lining rivet holes or in the
brake drum can cause brake squeal.
Remove the dirt with a scraper and
an air hose.

Drums which are out of round,
or loose at the hub, frozen piston(s),
defective check valve, improper brake
shoe adjustment, warped or mis-

aligned shoes and webs, restricted
brake lines, and glazed or greasy lin-
ings, incorrectly ground or wrong
linings are a few of the causes for un-
even, noisy, pulling, grabbing, or hard
brakes. Adjust or replace the neces-
sary parts to eliminate the trouble.
Lining glaze can be removed by rub-
bing the lining with the medium-grade
sandpaper until the lining has a dull
finish.

Always adjust the brake assemblies
after correcting these brake troubles.

BRAKES DO NOT
RELEASE

Check for an improperily adjusted
brake pedal, a restricted by-pass port
in the master cylinder, inoperative
check valve, swollen master cylinder
piston cups, or sticking brake cylin-
der pistons caused by dirty or con-
taminated brake fluid.

Adjust the brake pedal if neces-
sary. If the adjustment does not cor-
rect the trouble, check the condition
of the brake fluid and replace it if it
is dirty or contaminated. Flush the en-

tire hydraulic system with clean de-
natured alcohol before adding new
brake fluid,

If the trouble is in the master ¢ylin-
der, remove and rebuild the cylinder.

If the car must be moved when the
brakes are locked, open a brake cyl-
inder bleeder screw for 2 moment to
let out a few drops of brake fluid.
This operation will release the brakes
but will not correct the cause of the
trouble.

E BRAKE ADJUSTMENTS

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

PRELIMINARY INSPECTION

1. Remove one front wheel and
drum from the car, and inspect the
drum and brake shoe linings for
wear or damage that would affect
brake operation. Do not let oil or
grease touch the drum or linings, If
the linings are worn to within 4
inch of the top of the rivets, replace
the brake shoes. If the drum and lin-
ings are in good condition, install the
whee! and drum. The condition of
the drums and linings of the other
three wheels will usually be about the
same as that found at the wheel that
was removed,

2. Add enough brake fluid to the
master cylinder reservoir to bring the
level to within 14 inch of the top of
the filler neck. Use only heavy-duty
brake fluid.

3. Raise the car and check the

parking brake cables to make sure
that the cables have not been ad-
justed so tightly as to pull the rear
brake shoes off their anchor pin seat.
Be sure that the parking brake handle
is fully released during this check.

4, Check the front brake anchor
pin bolt with a wrench. If the bolt is
loose, torque it to B80-100 foot-
pounds.

BRAKE SHOE ADJUSTMENT

The brake drums should be at nor-
mal room temperature when the
brake shoes are adjusted. If the shoes
are adjusted when the drums are hot
and expanded, the shoe may drag as
the drums cool and contract.

1. Raise the car until the wheels
clear the floor. Fully release the park-
ing brake. If the car is raised on a
frame-contact hoist, the parking
brake cables should be disconnected
to prevent the parking brakes from
becoming partially applied when the
rear axle and springs sag on the
hoist,

2. Remove the cover from the ad-
justing hole at the bottom of the
brake carrier plate.

3. Insert an air hose nozzle in the
hole and blow out the accumulated
dust, then turn the adjusting screw
inside the hole to expand the brake
shoes until they drag against the brake
drum (Fig. 3). Raise the end of the
brake adjusting tool to tighten the
brakes except on the left rear wheel.
Lower the end of the tool to tighten
the left rear brake.

4. When the shoes are against the
drum, back off the adjusting screw
14 to 16 notches.

5. When the brake shoes are prop-
erly adjusted, install the adjusting
hole cover on the brake carrier plate.

6. Check and adjust the other
three brake asscmblies. When adjust-
ing the rear brake shoes, check the
parking brake cables for proper ad-
justment. Make sure that the equal-
izer lever, near the rear of the
transmission, operates freely.

7. Apply the brakes. If the pedal
travels more than halfway down be-
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FIG. 3—Brake Shee Adjustment

tween the released position and the
flogr, too much clearance exists be-
tween the brake shoes and the drums,
and further adjusiment, as outlined
in steps 1 through 5 above, is neces-

E(_IFE'NTE[C BOLT BRAKE PEDAL LOCK MUT

| e
MASTER CYUNDER BRAKE PEDAL
FHUISH ROD FREE TRAVEL H1091-A

FIG. 4—Brake Pedal Free-Travel
Check and Adjustment

8. When all brake shoes have
been properly adjusted, road test the
car and check the operation of the
brakes.

BRAKE PEDAL ADJUSTMENT

When the brake pedal free-travel
(Fiz. 4), which is the movement of
the brake pedal before the push rod
touchs the master cylinder piston, is
less than %g inch or more than Tis
inch, the brake pedal should be ad-
justed.

1. Push the brake pedal down by
hand pressure, and check the free-
travel

2. Loosen the locknut on the ec-
centric bolt, and rotate the bolt unril
the free-travel is within $e-T1e inch.

3. Hold the bolt securely, and
tighten the lockont.

4. Recheck the pedal frec-travel to
make sure that the adjustment did not
change when the locknut wes tight-
ened.

PARKING BRAKE LINKAGE
ADJUSTMENT

The rear bruke shoes should be
adjusted before the parking brake
linkage is adjusted. In most cases, the
rear brake shoe adjustment will also
provide satisfactory parking brake
action,

Check the parking brake cubles
when the brukes are fully released, If
the cables are loose, adjust them as
follows:

1, Lovsen the locknut on the
equulizer rod (Fig. 5), and then turn
the nut in front of the equalizer sev-
eral turns forward,

2. Turn the locknut forwurd
againat the equalizer until the cables
are just tight enough to remove the
slack. Excessive tightening may pull
the hrake shoes off their anchors,

3. When the cables are propetly
adjusted, tighten both ouls against
the equalizer.

4, Check the cable between the
equalizer lever and the parking brake
control handle. If the cable is loose
turn the equalizer lever nut forward
fur conough to remove the slack in
the cable without moving the equal-
izer lever,

HYDRAULIC SYSTEM ELEEDING

When any part of the hydraulic
systeini (Fig. 6) has been disconnect-
ed for repair or replacement, bleed
the hydruulic system after it has been
properly connected to be sure that
all air is expelled from the brake
¢vlinders and lines.

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

EEAR BRAKE ASSEMBLY AMD DRUM

FARKING BRAKE CARBLES

MASTER CYLINDER

FROMNT BRAKE ASIEMBLY
AMD DRUM

MANUAL BLEEDING

Bleed the longest lines first. Keep
the master eylinder reservoir filled
with new heavy-duty brake fluid dur-
ing the hleeding operation, Never use
brike Huld which has been droined
from the hydraulic system.

CABLE AND  LOCK REAR
'C_DNEIUIT HUT EQUALIZER CABLE

EQUALIZER  EQUALIZER HOD
LEVER BRACKET H10%32-A

FIG. 9—Parking Brake Linkage

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

2. Submerge the free end of the
lube in & container partially filled
with clean brake Auid, and loosen
the bleader screw.

3. Push the brake pedal down
slowly by hand, allowing it to relurn
slowly 1o the fully-relessed position.
Repeat this operation until air bub-
bles cease (0 appear at the submerged
end of the tube,

4. When the fluid is completely

// REAR BRAME ASSEMBLY
AND DRUM

PARKEMG BRANE CONTROL HAMDLE

BRAKE PEDAL

FRONT BRAKE ASSEMBLY AND DEUM

H1093-A

FIG. 6—Hydraulic and Parking Brake Systems
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free of air bubbles, close the bleeder
screw and remove the drzin mbe.
5. Repeat this procedure at each
brake cyvlinder. Refill the master cvi-
inder reservoir after each brake cyl-
inder is bled and when the bleeding
operation is completed.

ton, and that the tmek is charped
with 10-30 pounds of air pressure.
1. Clean all dirt from around the
filler holz on the top of the master
cylinder reservoir, and amach the
bleeder tank hose 10 the filler hole.
2, Auzch 2 rubber drsin tube to
the blesder scrow 2t one of the braks
cylinders. The ¢nd of the tube should
fit snugly around the blesder screw.
3. Submerge the free end of the
lube in & conlziner partially filled
with clecan brake fuid, and loozen tha
blecder screw.
4. Open the valve on the bleeder

tank to admir pressurized brake fluid
o the master cylinder roscrvoir.
§. When air bubbles cesse to ap-
pear in the fmid ar the snhmerged
cnd of the drein fmbe, close the
bleeder screw and remove the tube.

6. Repeat this procedure at each
brake cylinder.

7. When the bleeding operation is
completed, close the bleeder fank
valve and remove the mak hose from
the filler hole. Refill the master cylin-
der reservoir o within 2 inch from
the top of the filler neck.

E] MASTER CYLINDER, HYDRAULIC LINE, AND

The master cvhnder (Fig 7),
mounied on the dash panel in the
engine comparimenl, converts physi-
cal foree on the brake peodsl mto
hydraulic pressure agsinst the brake
cylinder pistons which, In tum, push
the brzke shoes sgainst the brake
drums.

MASTER CYLINDER
REPLACEMENT

1. Disconnect the stop light switch
wires from the switch. Remove the
brake bolt and 2 copper gaskets from
the masier cylinder. Discard the gas-
kets.

2, Force a= much brake fuid as
possible from the cvlinder into a
suitzble container by pushing down
the brake pedal ali the way several
times.

3. Remove the 4 mus that hold the
master cylinder against the dash
panel, and kift the cylinder and hoot
away from the posh rod and oot of
the engine compariment.

4. To install the new master cylin-
der, guide the master cylinder boot
over the end of the push rod, engage
the cylinder on the monating bolis,
Install the mounting nuts, and torque
them to 12-18 foor-pounds,

5. Instzl] the brake fiming, gaskels,
and bolt on the forward end of the
cylinder. Do not tighten the brake
bolr.

6. Fill the master cylinder reser-
voir with heavy-doty brake fluid to
within 32 inch of the top of the fillar
neck,

7. Puch down the brake pedal sev-
eral fimes to let air escape from the
cylinder zr the fiting, and then tight-
en the brake bolt.

8. Refill the master cylinder resar-

\r. A

EEAKE FIPE STOFLIGHT SWITCH H1094-A

FIG. 7—Brake Master Cylinder

voir with heavy-dury brake finid w
within 35 inch of the wp of the filler
neck, then inseall the filler cap. Wipe
off any finid from the outside of the
cylinder and brake line.

9. Connect the stop light swiich
wires to the switch.

10. Check and, if necessary, adjust
the brake pedal free-travel

MASTER CYLINDER OVERHAUL

DISASSEMELY

1. With the master cylinder re-
moved, clean the owside of the mas-
ter cylinder, and remove the filler cap
and gasker. Pour out any brake fiuid
that may remain in the cylmder and
TES2rVoIr.

2, Remove the rubber boot and
sogp rng from the bore at the rear
end of the cylinder (Fig. 8). Remove
the stop plate, piston, cop, sprine,
valve, and =eat from the cylinder

BRAKE PEDAL

bore. If necessary, blow through
bolt hole 2t the forward end of
bore to remove the parts.

the
the

INSPECTION AMD REFAIR

Clean all master cylinder parts in
clean denamred alcohol, and inspect
the pars for wear or damage, replac-
ing them 23 reguired. When a master
cylinder repair kit is vsed, install all
of the parts supplied in the kit.

Check the ports and vents in the
master cyvlinder to make sure that
all are open and free of foreign mat-
ter. If the spring valve (rveted to the
front end of the piston) is loose or
has moved so that the piston poris
are open, replace the piston. Inspect
the cylinder walls for scores or rust,
and recondition them if pecossary.
Hone the cyvlinder walls no more
than necessary (0.003 inch mavi-
mom) 1o obizin a smooth wall sor-
face. Oversize pistons and cops are
not available for excessively honed
cylinders. Remove any burrs ar looss
metal thar may have resulted from
the honinz operation, and clean the
cylinder with clean denatured alco-
hol.

ASSEMELY

1. Dip all parts except the master
cyiinder body in clean hydrauhic
brake finid. Use only heavy-duty
brake fimid.

2. Instzll the walve sear, valve,
spring. cup, piston, and stop plate in
the cvlinder bore (Fig. 5). Ibstall
the snap ring in the rear end of the
bore and install the boot.

HYDRAULIC LINE
REPLACEMENT

Stezl pipe is used in the hydranlic
lines between the master cylinder and
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the front brake pipe connector (Fig.
9}, and between the rear brake pipe
connector (Fig. 10) and the rear brake
cylinders. Flexible hoses connect the
brake pipe to the front brake cylin-
ders and to the rear brake pipe con-
neclor.

When replacing hydraolic brake
pipe, hoses, or connectors, always
Bz new gaskets, and tishten all con-
nections sacurely.

If = section of the brake pipe be-
comes damaged, the entire section
should be replaced with pipe of the

WALVE
SEAT YALYE

FISTON

BRAKE PEDAL REPLACEMENT

THUNDERBIRD WITH CRUISE-O-MATIC

1. Remove the headlight beam
selector switch and remove the left
cowl trim panel by removing the 2
screws and shiding the pansl out of
the retainer.

2. Loosen the hood control cable-
to-mounting bracket retaining nut,
rin the nut off the threads of the
shaft and remove the cable from the
brackct. Remove the hood cable
mounting brackes.

3. Remove the left vent-air regis-
ter panel by removing the 6 screws

e RING
PLATE

FIG. 8—Disassembled Brake Master Cylinder

same type, size, shape, and length.
Copper mbing should not be used
in a hydraunlic system. When bending
brake pipe to fit body side rail or
rear axle contours, be careful not 1o
kink or crack the pipe.

All brake pipe should be flared
properly to provide good leak-proof
connections. Clean the brake pipe, by
flushing with ¢lean denatured alecohol,
before installation.

BRAKE HOSE REFLACEMENT

A flexible brake hose should be
replaced if it shows signs of softening,
cracking, or other damage.,

When installing a new front brake
hose, position the hose to avoid con-
tact with other chassis parls. A rear
brake hose should be installed so that
it does not touch the muffler outlet
pipe or shock absorber.

and 3 attaching bolts. Lower the
parking brake control handle, 1ilt
the panel outward at the bottom, and
remove the panel,

4. With & screwdriver, unseat the
retracting spring from the brake pedal
and from the hole in the pedal sup-
port bracket (Fig. 11).

5. Remove the hair spring clip,
spring washer and plastic washer
from the left end of the brake pedal
shaft,

6. Remove the brake pedal shaft
and plastic bushing oul the right side
of the pedal support bracket. Lower
the brake pedal and master evlinder
push rod from the support bracket,
pulling the push rod out of the mas-
ter cylinder boot, holding the hoot
in place us the push rod is withdrawn.
Remove the pedal assembly from the
Car,

7. Remove the spring insulator,

LEFT BODY. SIDE RARL CONNECTOR

=

BRAKF FIPES H1 ,5_‘.

FIG. 9—Front Brake Pipe
Connector

retracting spring, notched nvlon in-
sulator and rubber bumper from the
brake pedal. Disconnect the push rod
from the brake pedal by removing the
eccentric bole locknut, eccentric bolt,
and 2 nylon bushings.

8. To uid installation, apply a small
quantity of Lubriplate in the bore of
the plastic bushing and the brake
pedal.

9. Insert the rubber bumper in the
pedal bracket. Slide the retracting
spring over the pedal boss and insen
the nylon insulator between the spring
coils und the boss. Position the
noiched nylon insulator over the small
boss on the right side of the pedal
with the tabs against the boss,

REAR AXKIT HOUSING

BRAKE HOSE

COMMECTOR s.v;_;:x_ P H1097-A
FIG. 10—Rear Brake Pipe
Conneclor

10, Position the pedal assembly in
the pedal support bracket (Fig. 11).
Insert the brake pedal shalt and
bushing from the right side of the
support bracket und push the shaft all
the way through the bracket, Install
the plastie washer and spring washer
on the left-hand end of the brake
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pedal shaft, Secure the shafi to the
brackel with the hair spring ¢lip.

11. Ingert the small end of the re-
tracting spring inlo  the supporl
bracket, Connect the other end to the
underside of the brake pedsl.

12. Imsert the push rod into (he
boot and bore of the master eylinder.
Position the 2 nylon bushings in the

YL
BUSHINGS

PLASTIC
WASHER

MASTER ol i :
SCYLINDER -_ ;
BUWTNGW |

BLIMPER
@ ERACEET

Rs % m

CLUTCH - PEDAL

INELLATOR

BRAKE PCDAL

~—— FEDAL PAD

wires from the stoplight switch at the
brake master cvlinder. Remove the
brake bolt from the master eylinder
outlet, Discard the 2 gaskels.

5. Force as much brake fuid as
possible from the  eylinder into a
supitable container by pushing down
on the brake pedal all the way sey-
eral limes.

SPRIMNG

WASHER Kb
| PERAL SUPFORIT
; BRACKET

w BLIMPER
e ||

RETRACTIMG ok
SPRIMNG

FEDAL
PaD

H1098-A

F1G. 11=Broke Pedal and Related Parts

push rod bore and secure the push
rod to the broke pedal with the ec
centric bolt and locknut,

13. Check and, if necessary, adjust
the brake pedal free-travel.

14, Install the vent-zir register
panel, hood cable mounting bracket,
and hood contral ¢able. Install the
left cowl trim panel and headlight
beam selector switch.

THUNDERBIRD WITH CONVENTIONAL
DRIVE OR OVERDRIVE

1. Remove the headlight beam Se-
lector switch and remove the left cowl
trim panel by removing the 2 screws
anck sliding  the panel out of the re-
tainer.

2. Loosen the hood control cable-
to-mounting bracket retaining -nui,
run the nut off the shaft and remove
the cable from the hracket, Remove
‘the hood cable mounting bracket,
Remove the averdrive control handle
and bracket if so eguipped.

3. Remove Lhe left vent-air register
panel by rémoving the 6 screws and 3
attaching bolts. Lower the parking
brake control handle, tilt the panel
outward at the bollom, and remaove:
the panel,

4, Open the hood. Disconneet the

L]

6. Bemove the 5 puts and lock-
washers which attach the master ¢yl
inder and pedal support bracket to
the dash panel (Fig. 11}, Remove the
cylinder from the mounting bolts,
sliding the boot from the push rod.

7. Depress the clutch pedal to re-
lieve tension on the assist spring, and
back off the nut on the forward side
of the spring link. Remove the spring,
spring link, and spring retainer.

8. Disconnect the clutch pedal-to-
idler lever rod from the elutch pedal
by removing the retaining pin and
washer.

9. Tf ‘the car is equipped with a
radio, remove. the radio power unit,
secured to the left vent-air register,
by removing the 4 mounting screws.

10. Disconnect the wires from the
steering column.

11. Remove the cotter pin, spring
washer, and plastic washer, from the
right side of the clulch pedal shaft.

12, Disconnect the push rod from
the brake pedal by removing the ec-
centric bolt locknut, eccentric  bolt,
and 2 nylon bushings,

13. Remove the 2 steering eolumn
mounting serews and remove the
steeTing column bracket. Remove the
2 pedal support bracket bolts at the

instrument panel cod of the support
bracket. Slide the support bracket out
of the mouniing holes in the dash
panel, turn the support bracket to
the left, pull the clutch pedal to the
Tear, and remove the clutch pedal
{with shafl} and plastic bushing out
the lefl side of the bracket. Lower tha
brake pedal assembly,

14. Remove the spring insulator,
retracting spring, notched nylon insu-

‘lator, and rubber bumper from the

brake pedal.

15. Turn the pedal suppert hracket
to-the right; position the hrake pedal
gssembly in the suppert bracket, in-
sert 'a 4i-inch diameter driftin right
side of support bracket ro maintain
alignment of the brake pedal assem-
bly (Fig. 113,

16. Turn the support bracket and
briuke pedal assembly ta the lefl. In-
sert the clutch pedal shaft in the left-
hand hoss of the support bracket and
push the shaft all the way through
the bracket, using care to remove the
drift at the same time.

17. Position the support bracket so
that the 5 halis line up with the holes
in the dash panel, slide the bracket to
the dash panel, inserting the push rod
in the master eylinder opening, and
secure the bracket with 2 bolly at
the instrument panel end of the
bracket.

18, Install the steecing column
bracket and securs with mounting
serews. Iostall the plastic washer,
spring washer, and cotter pin on the
nght-hand end of the clutch pedal
shaft,

19. Install the master cvlinder. In-
stall the mounting nuts apd the sup-
port bracket mounting nut above the
master eylinder, Torgue all 5 mount-
ing nuis 12-18 fool-pounds.

20. Install the brake bolt finger
tight, wsing 2 new guskels.

21. Fill the master evlinder reser-
voir with heavy-duly brake fluid to
within ¥ inch of the top of the filler
neck,

22, Push down on the brake pedal
several Lmes to let air escape from
the cylinder at the fitting, and then
lighten the brake baolt.

23. Refill the master cylinder res-
ervoir wirth heavy-duly brake fluid to
within %2 inch of the top of the filler
neck, and install the filler cap. Wipe
off any fuid from the outzside of the
eylinder and brake line. Connect the
stop light switch wires to the switch.
Close the hood.

24. Connect the retracting spring
to the support bracket and brake
pedal, Position the 2 nylon bushings
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in the push rod bore and secure the
push rod to the brake pedsl with the
eccentric bolt and Incknni

25, If the car is eguipped with a
radio, insiall the radin power unit.

26. Connect the chuich pedalto-
idler lever rod to the clutch pedal
with & washer and 2 retzining pin.
Make sure the clotch release mod is
set in the clutch release lever hefore

securing the idle lever rod to the
clutch pedal.

27. Install the clutch pedal assist
spring, spring link, and retainer, Ad-
just the spring rension to its original
sefting al the spring retainer.

28. Check and, if necessary, adjust
ik brake pedal and clutch pedal free-
travel.

29. Connect the wires to the steer-
ing column.

30. Install the wvent-air register
panzl, hood cable monnting bracket
and hood control cable. If the car is
equipped with Overdrive, install the
overdrive control cable and mounting
bracket. Insiall the left cowl trim
panel, and headiight beam seleclor
switch.

] BRAKE ASSEMBLY REPAIR

BRAKE DRUM

A brake drum should be replaced if
the drum is cracked. distorted. or
lonsz a1 the hub.

FRONT ERAKE HUE AND DRUM
EEFLACEMENT

1. Raise the car. Remove the hub
cap, and wheel refsining nors, and
then remove the wheel and tlire as-
sembly. Back off the brake shoe ad-
justment.

2. Remove the grease cap, spindle
ot coiter pin, spindic nul and wash-
er,

3. Remove the drum assembly.

4. Ciean the inner and outer bear-
ing cone and rollers with salvent, and
dry them thoroughly,

5, Inspect the cone and rollers for
wear or damage and replace them if

6. Before instzlling the inner bear-
ing and greaze retziner in the new re-
placement dnum, wash the assembly
thoroughly with cleaning finid o re-
move a1l protective grease and oil.

7. Follow the instructions ontlined
in Part 8 Section 3 (Fromi Hubs,
Bearings, and Grease Retainers) con-
cerning insizllarion of bearings, re-
tainer, and the proper method of lu-
brication.

8. Place the brake huob and drum
on the wheel spindte_ Insiall the wash-
er, spindle nut, spindle nor cottar pin,
and the gresse cap,

9. Place the whesl and tire assem-
bly on the hub and drum. and inseall
the retainmg nuots.

10. Insisll the hub cap. adjust the
brake shoes, and lower the car,

REAR BRAKE DRUM REPLACEMENT

1. Raize the car and remove the
hub cap.

2. Remove the wheel and tire as
an assambiy. Then hack off the rear
brake shoe adjsiment.

3. Remove the brake drum rerain-
g nuis and remove the drum,

4. Before insialling 2 new replace-

!I_. ) : ”, O
FIG. 12—Retructing Spring

Removal

meni brake drum, wash the drum
thoroughly with cleaning finid to re-
move all protective grease and oil

5. Position the brake druom on the
hub and instzll the retzining nuts.

6. Insiall the wheel and tire assem-
bly. Adjust the hrake shoes, replace
the hub czp, and then lower the car.

BRAKE DRUM REFIMISHING

Minor scores on a brake drom can
be removed with fine emery cloth,
provided the emery is thoroughly
cleaned off the drum afier the opera-
Hon,

If it has been determined that the
brake drum requires turning, the fol-
lowing precautions should be exer-
ciseds

1. Mgake sure the broke drum orn-
ing tool bit is sharp. Dull ool bits
result in improper drum surface finish,

2, The front wheel and tire aszem-
bly should be mounted on the drum to
simulale conditions as the assembly
will be on the car. Due to the loose
assembly of the hub to the drum (hob
is not staked to the drum), it is pos-
sible 1o misturn the drum duoe 10 drum
cocking on the hub.

3. Maximum honng hmits are 060
inch on the diameter. Do not remove
any more malenal than 1s necessary o
troe the drum. In no instance should
the {6d-inch maximum limil be ex-
ceedeid a8 excessive matenal removal
will weaken the structurc and may
cause drum distortion during brake
applicanion.

If the diameter of the drum s less
than 0.030 inch oversize after re-
finishing, install standard linings. If
the diameter is J030 to .060 inch over-
size, install oversize lining.

4. The ratc of tool feed should not
be excessive. Too fast a rate will not
clean up the drom and may cause
threading of the drum surface,

BERAKE SHOE REPLACEMENT

1. Remove the wheel and drum.
Do not push down the brake pedal
while the brake drum is removed.

2. Clamp the brake cvlinder boots
against the ends of the evhinder, und
remove the brake shoe retracting
springs from both shoes (Fig, 12).
The lower retracting spring connecis
with the coils of the shoe retracting
SPIINEs.

3. Remove the hold-down spring
cups and springs from the shoes, and
remove the shoes and the adjusting
screw paris from the carrier plate.
Do not let oil or grease towch the
brake linings. Remove the hold-down
spring pins from the carrier plate. On
the rear brake, remove the parking
brake lever, link, and spring with the
shoes.

4. Remove the adjusling scrow
parts from the brake shocs.

5. Clean all brake assembly parts
excepl the shoes and linings in clean-
ing fluid. If the adjosting scrow docs
nol operate freely, remove the sockel
and nut from the screw, und clean the
paris. Wipe dirt and corrosion off the
carrier plute. After cleaning, dry the
paris thoroughly with compressed air
or a clean cloth.

6. Inspect the other bruke asscm-
bly parts, and replsce any thal are
worn, broken, or beal.

7. Coar all points of contect be
tween the brake shoes and the other
brake assembly parts with Lubnplate
or an equivalent lubricant. Tubricate
the threads on the adjusting scrow.
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8. Place the adjusting screw, SOCk-
ef, znd put on the brake shoes o that
the stzr wheel on the screw 15 Oppo-
site the adjusting hole, and install the
adjusning scTew spring.

9. Position the breke shoes and
the adjusting sCrew parts on the car-
mier plate, and mstall the hold-down
spring pins, springs, #nd cups. On
the rear brake, instzll the perking
brake lever, hink, and spring wilh the
shpes,

10, Insizll the brake shoe refracting
springs on both shoes (Fig. 14), beins
careful not o bend the hooks or to
stretch the sprngs bevond the atiach-
ing points. The primary shoe spring
muost be ionstalled first. Insizll the
lower retrecting spnee, inscrimg the
ends of the spring into the coils of the
shoe relTaciing springs.

11. Remove the clamp from the
brake cylinder boots, and inst2ll the
wheel and drom.

12. Adjust the brakes. When all the
brake shoes have becn properly ad-
justed, road test the car and chegk the
operation of the brakes.

BERAKE S5HOE RELINING

A hbrake shos should be relined
when the lining face is worn to within
5= inch of zny rivet head or when the
lininz has been soaked with oil or
grease. If a worn lning is not replaced,
the brake drm may become severely
damagsd. Always repiace the primary
and secondary brake shoz lining as-
sembiies on both front or both resr
brake assemblies at the same fime,

Before relining a2 brake shoe, in-

BOOT

REAR BRAKE CYLINDER
FIG. 13—Front and Rear Broke Cylinders

spect the shoe for distortion, cracks,
or looseness between the nm and web.,
If ooz of these condilions exists, re-
place the shoe. Do pot atiempt Lo re-
pair a damaged brake shoe.

1. Remove the rivets and remove
the old lining,

2, Clean the shoc thoroughly with
cleaning fiuid, especizlly the nm sor-
fzce, Wipe the shoe dry and remove
all burrs or roush spots from the
shoe.

3. Check the incide diameter of
the brake drum_ If the dizmeter is less
than .03 inch oversize, install stand-
ard bnings. If the diameter 15 0.030-
0.060 inch oversize, install oversize or
shimmed hnings.

4. Position the new linings on the
shoe and install new rivels, beginning
with the rivet holes near the cenrer of
the shoe. Since the primary lining is
shorter than the secondary lining,
position the primsary lining w line up
with the heel end of the shoe.

Do pot let oil or grease tooch the
brake lining, If = brake lining ki i=
used to replace the womn linings, in-
stzll all the parts supplied in the kit

8, Check the cledrance between the
hning and the shoe mm. The nng
must scat snugly against the nm with
ol more than 0.00340ch sepamaiion
midway berween any two rivels, Ford
replacement linings are ground in
prodoction and do pot reguire addi-

BRAKE WHEEL CYLINDER

REPLACEMENT

1. Remove the whesl, drum, and
brake shoes.

BEOOT

H1100-A

2. Disconnect the brake line from
the brake ¢yhnder. On = car with a
vacuom brake booster, be sure the
engine s stopped and there is no vac-
uum in the system before disconnect-
ing the hydraulic fines,

3. Remove the brake cviinder re-
zmming bolts and lockwashers, and
then remove the cylinder from the
carrier plate.

4. Position the brake cylinder on
the carmer plate, and mstall the re-
taining bolts and lockwashers.

5. Install = new gasket on the brake
fine fitting 2nd connect the line to the
brake cylinder.

6. Insisll the brake zhoes, drum,
and wheel.

OVERHAUL

1. With the wheel ovlinder re-
moved, nomove the rebber boots from
the ends of the brake cyvhnder. Re-
move the pistons, cups, and pision
return spring from the cylinder (Fig
13).

2, Remove the bleeder screw from
the cylinder.

3. Clzan all brake cylinder partsin
clean denatvred alcohol Inspect all
parts for wear or damage, Check the
cylinder bore for rust, scores, or other
damage. Be sure that the bleeder
screw passage is clean and open, Re-
place all parts that are worn or dam-
aged. When a brake cylinder repair
Eit is osed, install all of the parts sup-
plied with the kit If dint is found in
any part of the hydraulic sysiem,
flush the enfre svsiem with clean de-
natured akeohol.

4. Cozar zll b=ke cylinder pars
with clean heavy-duty brake fluid,

%, Instaf] the bleeder screw on the
brake cvlinder.

6. Place the piston relmrn spring,
cops and pistons in the cylinder bore,
and clamp the brake cylinder boois
apainzt the ends of the cylinder.
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H1064-A
Flﬁ. 1—Power Brake Booster

On & Thunderbird that is not
equipped with air conditioning, the
power brake sssembly (Fig, 1), is
monnted on the eoginc side of the
dash panel. A vacuum reservoir,
mounted on the [eft [ront fender
splash shield, gees its vacuum from
the eagine intake manifold. A check
valve, traps vacuum in the reservoir
when the ¢ngine is stopped, and pre-
vents the accumuladon of raw paso-
line in the reservoir and other parts of
the haoster unic All other brake sys-
tem components, are identical to the
standard hvdraulic svstem described
in Part 10-1 of this group.

The vacuum resérvoir maintains

Al CLEAMER

VACUUM FROM ke
INEARE MANIFOLD y

ValUum PORT
{CPER)

FIG. 3—Booster in Applied Position

VACUUM FROM
[NTAKE MAMIFOLD

AlR CLEAMNER

VACUUM PORT
[CLOSED]

ATMOSPHERIC
PORT {OFEN)

FIG. 2—Boaster in Relensed Position

coeugh vacuum {after the cogine has
stapped) {or sevoral power-assisied
brake applications. Should the power
unit [uil, the car can still be bruked,

COMPEMSATING
FORT

=3 HYDRAULIC FLUID

E =] HYDRAULIC FLUID PRESSURE

HIO7T-A

[] ATmospHEnic prESSURE

VaCUUM

E—] nrorauuic rLuin

H1Q67T-A

although greater pedal pressure by
the operator will be necessary for 2
given application,

When the pedal is in the released
position, the bellows chamber is open
to atmospheric pressure, und vacuum
pressure 15 cut off by the vacuum
valve which is beld closed by its spring
(Fig_ 2),

With the engine running ond the
hrake pedal depressed, the nimos-
pheric port (Fig. 3), closes and the
vacuum valve opens, Thus, vecuun
front the imake manifold (or the vac-
uum reservoir) removes air from the
bellows chamber which contracts and
exerts force on the brake pedal
through the brake power lever. The
amount of assist supplied by the pow-
er unit is always directly proportional
10 the amount of pressure being ap-
plied to the pedal. Gradual applica-
tion of the brakes is thus possible.
When the pedal is released, the trigger
{attached to the hrake pedal) allows
the vacuum valve to close, and the air
valve to open, eliminating the power
assist to the power lever.
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n TROUBLE SHOOTING

PRELIMINARY CHECKS

With the engine stopped, and after
the brakes have been applied several

TROUBLE SHOOTING

times to eliminate vacuum from the
system, preliminary checks con be
made, similar to those for conven-

tiona| brakes, 'The Drake blecding
procedure is the same as for conven-
tional brakes,

HARD PEDAL

Check as follows to see if the power
unit is operating: With the englne
stopped, depress the brake pedol sev-
eral times o eliminate all vacuwum
lrom the system, Apply the braokes,
and while muintaining pressure on
the pedal, start the engine, If the unit
15 operating, the brake pedal will
move forward slightly when engine
vacuum power is added to the foot
pressure on the pedal, If the unit is
not operating, there will be no pedal
action.

If this ¢heck shows that the umit is
not operating, remove the hose from
the power unt and check the vae-
uum souwrce by placing 2 thumb over

the hose. Remove the thumb and
note the velume of the suction (gulp of
alr) 1 a0 troubde is [ound ino the vae-
uwim source, inslall the hose, making
sure there nee no Kionks, oad check
the power unit,

Check the air cleanet to make sure
that is s clean und frec of restrictions,
Remove the vaeuusm eyligder and in-
spect the internul vecuum hode to see
that it is properly installed and [s not
restriceed. If the hose Is faulty reploce
it, Alse, be sure the inside of the cyl-
inder is clean, Inspect the vacuum
cylinder piston for faulty packing and
replace if necessary, Also check the
piston to make sure It is not jammed,

SLOW BRAKE
PEDAL RETURN
(OR FAIL TO RELEASE)

This condition may result from o
clogeed air clewner or improper mas-
ter cylinder push rod adjustment. In-
ternal causes may be u restricted air
passage, skicky valve plunger, broken
return spring, or the atmosphere pop-
pet valve stuck in 4 closed posilion.
The air passages should be checked
for resirictions and blown oul. The
valve plunger may be touched up

lightly with crocus cloth. DO NOT
OIL. Replace if necessary.

If the return spring is hroken, weak,
or distorted it should be repluced.

The power piston must be disas-
sembled to locale and correct the
cause of a sticking poppet valve [f
the poppet wolve appears foulty it
should be replaced.

E POWER BRAKE REPAIR

POWER UNIT REMOVAL

1. Working inside the car under
the instrument panel, remove the ec-
centric bolt lock nut and push the
eccenric boli out through the brake
padal and the power brake push rod.

2. Open the hood, Disconnect the
wires from the stoplighs switch ar the
brake master cylinder. Remove the
brake halt from the master cylinder
outlet. Discard the rwo gaskels,

X Leosen the clamp that securcs
the manifold vacuum hose o the
power umif. Remove the bose from
the unit.

4. Loosen the clamp that securcs
the vacuum reserve tank hose to the

power umil. Remoye the hose.

5. Remove the four nuts and lock
washers which secure the hooster as-
sembly to the cowl panel. Remove the
wssembly from the mounting halis,
sliding the push rod cut through the
cowl panel opening.

DISASSEMBLY OF POWER
UNIT ASSEMBLY

Handle the hydraulic system parts
carefully to prevent their coming in
confact with mineral oil or grease.

When overhauling the assembly, al-
ways use a repair kit, If the piston
packing or diaphragm needs replac-
ing, use a piston packing and dia-
phragm kil

BOOSTER

H1079-A

FIG. 4—Master Cylinder Removed
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REMOVAL OF MASTER
CYLINDER

1. Remove the four master oyl-
inder attaching nots and lockwashers
and [ift off the master ¢ylinder (Fig.
4).

2. Remove the push rod from the

3, Remove the eight end plate at-
taching screws und separate the end
plide from the vacuum eylinder,

4, Disconnect the hose from the
vacuum tube on the alr cleaner, Re-
mave the air cleaner nttaching screws,
air cleaner and air fler from the end
plare,

RETURN
SPRIMG

roeth vﬁﬁ'ﬂua

END FLATE AkD

FIG. 5—End Plate and Piston Removed

power saciion of the booster and re-
move the rubber seal from the groove
in the master cylinder.

RING RiNG

HIGB1-A
FIG. B—vacuum Pisten Details

REMOVAL OF END PLATE,
AIR CLEANER AND
VACUUM PISTON

1. Scribe across the end plate and
vacuum cylinder.

2, Remove the collter pin and
clevis pin from the end of he push
tod ‘and levers (Fig. 5), aod then re-

mave the rubber boot from the push

rod,

ERACKET ASSEMALY

H10gCc-A

5. Scribe across the piston and vac-
uumn eylinder,

6. I'ull our the vacuum piston from
ke cylinder 2nd remove the vicuum
bose. Remove the piston relurn spring.

REMOVAL OF FELT RETAINER,
FELT AND EXPANDER RING

1. Spring the felt retaining ring
sufficiently (o Jiscnzage the ring from

PACKING

DIAPHRAGHM

FIG. 8—Disassembled Piston ond Valve

FiG. 1—Retaining Ring Removal

the grooves in the bosses on the rear
piston plate (Figs, 6 and 7).

2, Hemove the pision felt and ex-
pander nng from the pision assembly.

DISASSEMELY OF VACUUM
PISTON AND VALVE

1. Remove the rubber dust gpard
from the push rod and the rear piston
plaie (Fig. 8), Then remove the six
Lap screws from the front piston plate,
life off tha rear piston plate, the leather
piston packing, end remowe the push
rod with the valve plunger from the
rear piston plate.

2. Remove the valve rerorn spring,
poppet 2nd diaphragm assembly, pop-
pet spring, and poppet support plate.
Separate the popper spring retziner
and the poppet disphraem from the
popoet.

3. Remove the mbber reaction disc

SPRING

RETAINER H1083-A
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from the front piston plate. If nec-
essaly, use a piece of rod having a
sripoth flat end to push the reaction
disc out of the piston plate,

Do riot separate the valve operating
rod from the valve plunger nnless it s
necossary to replace fauley or dam-
aged parts. To replace eicher the valve
operating rod or valve plunger, hold
the assembly with the valve plunger
down and injest alechal in the valve
plunger -through the opening around
the valve tod ta wet the rabber lock
in the plunger, then drive or pry the
valve plunger off the valve rod.

DISASSEMBLY OF MASTER
CYLINDER

For disassembly of the master cyl-
inder, follow the steps outlined in
“Master Cylinder Overhaul” page
10-6,

CLEANING

Afrer  disassemmbly, immerse all
metal parts in a switable solvent, Use
only aleohol on rubber parts or parts
containing rebber. Afrer the parts
Lave been thoroughly cleaned and

POPPET RETURM SPRIMG

MASTER. CTYLIMDER
PLISH ROD FISTOM
PACKIHG

& BOLTS AMD

or corroded, polish it with steel wool
or fine emery cloth, Replage the eyl-
inder shell when scored. Inspect the
master cvlinder bore for signs of scor-
ing; rust, pitling or etching. Any of
these condilions, will reguite replace-
ment of 1he eviinder.

ASSEMELY OF POWER
ERAKE ASSEMELY

A disassembled view of the power
brake booster is shown in Figure 5.

ASSEMBLY OF MASTER
CYLINDER

Follow the assembly procedures,
given in "Master Cylinder Overhaul™
page 106,

ASSEMELY OF VACUUM
PISTON AND VALVE

1. If the valve operating rod and
the valve plunger were separated, dip
the walve plunger in alechel and as-
semble it to the ball end of the valve
operating rod, Maoke certain that the
hall end of the rod is locked in place
in the valve plunger, It may be neces-

YALYE RETURM
SPRING

PIPPET
ALIEMBELY

FISTEIM
REAR

5. Clamp the valve operating rod
ina vise with the rear piston plate up,
Lay the leather piston packing on the
rear plate with the lip of the leather
over-the edge of the plate, _

6. Install the valve return spring
over the end of the valve plunger,

7. Assemble the puppet spring re-
tainer in the relief of the diaphragm
and assemble the diaphragm with the
retainer over the end of the poppet.
Place the poppel assembly in the re-
cess of the rear plate.

B. Install the poppel spring over
the shoulder of the retainer.

9, Align and assemble the front
piston plate to the rear piston plate,

B0, Center the poppet spring on
the front piston plaie and ecnter the
valve plunger siem in the hole of the
piston.

L1, Hold the front and rear piston
plates together and install the six pis-
tonplate cap serews. Leave the screws
loose,

12, Tnsert the rubber reaction disc

in the recess at the center of the frong

piston plate,

Use care mat to lose the reacilon
disc out of the piston before the push
rod is installed,

e || SELF- TAPPIMCG

RUEBER/ RETAIMER RIMCs
= A FLISH

FCREWS

LOCKWASHERS SPRING ROD
REACTIOH
RISTOM
SEAL
MSTON
EXPANDER
RETURH Bl & FHRAGH _ 2 CLEVIS AND
SPRING  pisToo AHE RO END_PLATE COTIER Plret
PFIRDNT DIAPHREAL M FELT AGEEMELY
FLATE PLATE WALVE YACTILIM PIVEIT AMCH
WACUUM CYLIMDER PLUMGER HGSE COTTER PN HI10Z4-A

FIG. 8—Disassemhled Power Brake Boosker

rinsed in cleaning solvent, the metal
parts which come in cvontict with
bhydrawlic brake fluid should be re-
washed in clean alcohol bofore as-
semhly, Use an air bose to blow dint
and cleaning fluid from the recesses
and internal passages. When over-
hauling & power hooster, usa all parts
furnished in the.repair kit. Discard
all old ruhber parts,

INSFECTION

Inspect all other parts for damage
of excessive wear, Replace damaged
or excessively worn parts, If the in-
side:of the vacuom cvlinder is rusted

sary Lo lap the end of the rod to-seat
the ball end of the red in the valve
Plunggr.

2. Imscrt the valve rod through the
hale in the rear piston plate from the
side shown In Figure 9, and assemble
the rubber guard over the end of the
rod and over the showlder on the pis-
ton plata,

3. Assemble the poppet diaphragm
aver the end of the poppet {Fig. 5).
Muke certain that the diaphragm is in
the recess of the poppet.

4. Pross the poppet spring retainer
over the cod of the poppel and dia-
phraam.

ASSEMBLY OF PISTON
EXPANDER RING, FELT,
AND RETAIMER

1. Turn the piston assembly upside
down and assenble the expander ring
againat the inside lip of the leather
packing as shown in Figs, fand 10,

2. Saturate the felt in vacoum cyl-
inder oil and assemble it in the ex-
pander ring,

3. Auscmble: the relner ring over
the bosses.on Lhe céar piston plate
making . certain that the retainer is
anchored in all six grooves of the pis-
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ton plate. - Securely tighten the six
cap serews in the front piston plate.

ASSEMELY OF VACULM
CYLINDER, POWER PISTON
AND END PLATE

1. Atlach Lhe hose to.the tube of
the vacuum piston and align the hose
1o luy flat against the piston (Fig: 3).

2. Apply a thin coat of vacuum
eylinder il to-the bore of the vacunm
cylinder,

3, Saturate the felt with vacuum
eylinder oil.

4. Aszzemble the air cleaner filter

over-the vacuun tube of the air clean-
er and:{ube assembly and-attach the
air cleaner to the end platein the posi-
tion shown, with screws.

5. Install the end plate over the
valve dperating rod-and amach the
vacuum hose to'the tube-inside of the
end plate,

6. Dip the: Tubber dust guard: boot
in #lcohol and assemible it over the
end of the valve operating rod and rhe
Munge of the end plate, Attach the
valve rod tothe levers using the-clevis
pin with a cotler pin.

Before proceeding - further; make
¢ertain that the reaction dizc is in
place in front of the piston plate,
Center the small diameter end of the
piston retarn spring in the vacuum
cylinder, Cenfer the piston on the
spring and check the alignment marks
on the piston with the nyarks on the
vacuum ¢ylinder and end plate, Com-

FELT EXFARDER REMG
H10853-A

FIG. 10—Felt and Expander Ring
Installation

press the spring and install two at-
taching screws at oppasite sides to
hold ‘the end plate and cvlinder to-
gether, Install balance of the screws
and tighten all screws uniformly.

INSTALLATION OF MASTER
CYLINDER

1. Insertthe larse diameter end of
the push-rod through the hole at the
end of the vacuum cvlinder and guide

ADJUSTMENT pome

H108&-4

FIG. 11—=Push Rod Adjustment

the rod inter the hole at the center of
the frort piston plate.

2. Before proceeding with the as-
sermbly, check the distanee from the
outer end of the push-rod 1o the mas-
ter ¢ylinder mounting surface on the
vaguum  cvlinder. This Jdimension
should be 0.962"-0.967", For push-
rod adjustment procedure see “Push-
Eod Adjustment,” which follows:

3. When the push-rod adjustment
is carrect, replace the rubber seal in
the groove of the master cylinder
housing and assemble the master eyl-
inder to the vacuum cylinder using
lockwashers and nuts: Securely
tighten the nuts,

PUSH-ROD ADJUSTMEMT

The push-rod is designed with a
‘gelf-locking adjosirient-sorew to pro-
vida the correct relationship between
the vacoum power piston and the
master cylinder piston, The adjust-
mernt scTew (5 82t to the carrect heipht
at the time of original assembly of
the power unit. Lnder normal service
the adjustment gcrew does not require

any forther atention providing the

push-rod agsembly remains in the
original unit. However, when a new
push-rod is.used ot the push-rod as-
semibly is transferred to another undt,
the distance from the ehd of the ad-

justment screw to the mopating su-
faee of the vacuum cylinder should be
rechecked either with a micromeler
depth gauge to-a dimension of 0.962-
0.%47 inch, or with o height gawge as
shown in Fig. 11, The details for muk-
ing a beisht pawge are glven in
Fig, 12,

After assembly of the master cylin-
der to the power section, the piston
cup in the hydraslic eylinder shoald
just clear the compensuting port hole
when the uhit is in the fully released
position, This ¢an be ¢checked by plac-
ing 4 few drops of Luake Nuid over
the compensating port: and applying
light air pressure to the ¢utpul porl
of the master cylinder. If air bubbles
appear, the port is open, I[ the pri-
mary piston cup overlaps: the com-
pensating :port, there will be no flow
of air through the compensaling porl.,
[f this condition exists, the udjustment
serew should be turned into the push-
rad a slight amount or wntil the ¢om-
pensating port is open.

#15 QR s U.E..S. GAUGE SHEET : ETEEL
} 274 , \—'-l"'-'

To| osen b
Cem J

o] Hi” --.-q_-% LA

H1087-A

FIG. 12—Push Rod Gouge
Dimansions

POWER UNIT INSTALLATION

1. To install, reverse the removal
procedure,

2. After the assembly has been in-
stalled, blead the lLrakes and adjist
the push rod as cudined in Pact.l of
this section, '

BRAKE PEDAL REMOYAL
AND INSTALLATION

The procedure for brake pedal re-
moval and installation is the same as
outlingd in Part 1 of this section, on
conventional brakes,
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MASTER CYLINDER BRAKE PEDAL POWER LEVER
SUFPORT BRACKET RivoT
) RRAKE PEDAL
'WI FIYOT
POWER
LEVER
PUSH ROD
L ECCEMTRIC
G ADIUSTING
MASTER CYLINDER
RESERYCHR H1102-A PUSH RO LEVER
HG 1—Power Brake System o e
BUTTOMN
Ona :F”Ii'lm]derbzrd equipped with iR ik
air conditioning, the power umit is ADIUSTING
mounted on the driver’s side of the ECCENTRIC
: OASH FAMEL
dash panel (Fig. 1). A vacuum reser- SEAL
voir, mounted on the buck side of H:iv: BRAKE PEDAL
left front fender splash shield, gets its
vacuum from the cogine intake mani- DASH PANEL ——" 1 VACULM PEDAL PAD
fold. A check valve, traps vacuum in VALVE
the reservoir when the engine 15 AR VALVE PR

stopped, and prevents the accumula-
tion of raw gasoline in the reservoir
and other parls ol the boosler unit.
All other brake sysiem components,
from the master evlinder forward, are
identical to the standard hydraolic
system deseribed in Part 10-1 of this
ETOUP.

The vacuum reservoir maiofains
enough vacuum (after the engine has
stopped) for about 3 power-assisted
brake spplications. Should the power
unit fail, the car can still be braked,
although greater pedal pressure by
the operator will be necessary for a
given application.

FIG. 2—Pedal Assist Power Brake

When the pedal is in the released
position, the bellows chamber is open
to atmospheric pressure, and vacuum
pressure is cut off by the vacuum
valve which is held closed by ils spring
(Fig. 2).

With the engine running and the
brake pedal depressed, the air valve
closes and the vacuum valve opens.
Thus, vacoum from the intake mani-
fold {or the vacuum reservoir) re-
moves air from the bellows chamber

which contracts and exerts force on
the brake pedal through the brake
power lever. The amount of assist
supplicd by the power unit is always
directly proportional 1o the amount
of pressure being applied to the pedal.
Gradual application of the brakes is
thus possible. When the pedal is re-
leased, the trigger (attached to the
bruke pedal) allows the vacuum valve
to close, and the air valve 1o open,
eliminating the power assist W the
power lever.

] TROUBLE SHOOTING

PRELIMINARY CHECKS

With the engine stopped, and after
the brakes have been applied several

times 10 eliminate vacuum from the
system, preliminary checks can be
made, similar to those for conven-

tional brakes. The brake bleeding pro-
cedure is the same as for conventional
brukes,
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TROUBLE SHOOTING

HARD PEDAL

Check as follows to see if the power
unit is operating: With the engine
stopped, depress the brake pedal sev-
eral times to eliminate all vacuum
from the system. Apply the brakes,
and while maintaining pressure on
the pedal, start the engine. If the unit
is operating, thc brake pedal will
move forward slightly when engine
vacuum powcer 18 added to the foot
pressure on the pedal. If the unit is
not operating, there will be no pedal
action.

If this check shows that the unit is
not operating, remove the hose from
the power unit and check the vac-
uum source by placing a thumb over
the hose. Remove the thumb and
note the volume of suction (gulp of
air). If no trouble is found in the vac-
uum source, install the hose, making
sure there are no kinks, and check
the unit for vacuum leaks.

If no vacuum leaks are found,
check the valve-adjusting eccentric

adjustment (Fig. 1). Remove the mas-
ter cylinder. Let the master cylinder
push rod hang free in the dash panel
opening.

Loosen the valve-adjusting eccen-
tric nut so that the eccentric can be
turned. Turn the valve adjusting ec-
centric until the unit chatters when
the pedal s depressed in an applying
movement. Then turn the eccentric
until the chatter disappears. Do not
turn the eccentric more than neces-
sary or unit “cut-in” will be exces-
sively high. After the eccentric has
been adjusted, tighten the eccentric
nut to 15-19 foot-pounds torque,
Check the eccentric adjustment after
the nut is tightened. Install the mas-
ter cvlinder.

Adjust the master cylinder push
rod.

If the power unit eccentric adjust-
ment does not correct the trouble,
check for a bent pedal trigger,

PEDAL CHATTERS ON
BRAKE APPLICATION

This condition indicates improper
adjustment of the valve-adjusting ec-
centric, or push rod eccentric, or

both. Adjust the valve-adjusting ec-
¢eniric as covered above. Adjust the
master cylinder push rod.

SLOW BRAKE
PEDAL RETURN

This condition results from a
clogged air filter, or improper master
cylinder push rod adjusiment.

To remove the air filter, the power
unit must be removed from the car.
The power unit can be removed by
removing the 2 master cylinder
mounting nuts, in the engine com-
partment, that are closest to the
centerline of the car.

Remove the valve-adjusting eccen-
tric nut, washer, spring, and sleeve
(Fig. 3). Slide the valve-adjusting ec-
centric to the ieft until the head of the
eccentric contacts the brake pedal,

Remove the 2 bolts at the upper
end of the power unit mounting
bracket, remove the 2 sclf-tapping
screws at the lower end of the bracket.
Using care, remove (he power unit
from the trigger and out of the car.

Remove the air filter (Fig. 5) and
¢lean with denatured aleohol, dry the
filter thoroughly with compressed air.

Reassemble the power unit, install
the power unit in the car and adjust
the valve-adjusting eccentric as cov-
ered above.

Check und adjust the master cyl-
inder push rod.

El POWER BRAKE REPAIR

REMOVAL

POWER UNIT REMOVAL

1. Open the hood. Disconnect the
wires from the stoplight switch at the
brake master cylinder. Remove the
brake bolt from the master cylinder
outlet. Discard the 2 gaskets.

2. Force as much brake fluid as
possible from the master cylinder into
a suitable container by pushing all
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the way down on the brake pedal sev-
eral times,

3. Remove the 4 nuts and lock-
washers which mount the master cyl-
inder to the dash panel. Remove the
cvlinder from the mounting bolts,
sliding the boot from the push rod.

4. Remove the headlight beam se-
lector switch and remove the left cowl
trim panel by removing the 2 screws
and sliding the panel out of the re-
tainer,

5. Loosen the hood control cable-
to-mounting bracket retaining nut,
run the nut off the threads of the
shuft, and remove the cable from the
bracket. Remove the hood cable
mounting bracket. On a car equipped
with Overdrive, remove the overdrive
control handle and bracket.

6. Remove the left vent-air register
panel by removing the 6 screws and
3 attaching bolts. Lower the parking
brake control handle, tilt the punel
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FIG. 3—Power Unit Disassembled

outward at the bottom, and remove
the panel.

7. Disconnect the vacuum hose at
the power unit. Remove the nut from
the valve-adjusting eccentric, re-
move the flat washer, spring, and
sleeve, and slide the eccentric to the
left unitil the head of the eccentric
contacts the brake pedal.

8. Remove the 2 bolts at the upper
end of the power unit mounting
bracket, remove the 2 sclf-tapping
screws from the lower end of the
bracket. Using care, remove the pow-
er unit from the trigger and out of
the car (Fig. 3).

BRAKE PEDAL REMOVAL—POWIER
UNIT REMOVED

Removal With Cruise-OQ-Matic

1. Remove the hair spring clip and
spring washer from the left end of the
brake pedal shaft.

2. Remove the brake pedal shaft
from the right side of the pedal sup-
port bracket, lower the brake pedal
(with master cylinder push rod at-
tached) and power lever from the
support bracket, and remove the as-
sembly from the car.

3. Remove the 2 nylon bushings

VALVE SLEEVE ECCENTRIC SPRING

from the outer sides of the support
bracket.

Removal With Conventional Drive
or Overdrive

1. Remove the pedal support
bracket mounting nut and lock-
washer above the master cylinder
opening in the engine compartment.

2. Depress the clutch pedal to re-
lieve tension on the assist spring, and
back off the nut on the forward side
of the spring link. Remove the spring,
spring link, and spring retainer.

3. Disconncct the clutch pedal-to-
idler lever rod from the clutch pedal
by removing the retsining pin and
washer.

4. If the car is equipped with a
radio, remove the radio power unit,
secured to the left vent-air register,
by remeoving 4 mounting screws.

5. Disconnect the wires from the
steering column.

6. Remove the cotter pin and
spring washer from the right side of
the clutch pedal shaft.

7. Remove the 2 steering column
mounting screws and remove the
steering column bracket.

8. Remove the 2 pedal support

4491-A

bracket bolts at the instrument panel
end of the support bracket,

9. SHde the support bracket out of
the mounting holes in the dash panel,
turn the support bracket to the left,
pull the clutch pedal to the rear and
remove the clutch pedal (with shaft)
and plastic bushing out the left side
of the bracket. Lower the brake pedal
(with master cylinder push rod at-
tached) and power lever and remove
them from the car.

16. Remove the 2 nylon bushings
from the outer side of the support
bracket.

ALIGNMENT MOUNTING

TABS BRACKET

ALIGMHMENT
NOTCHES

A mi\mms.ﬁ\

FIG. 4—Pedal Assist Power Unit
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BUSHING REFLACEMENT—BRAKE
FEDAL REMOVED

1. Remove the 2 nylon bushings
from the outer sides of the power
lever.

2. The brake pedal pivot pin bush-
ings may now be replaced. Remove
the szt screw (Fig. 3) that locks the
pedal pivol pin o the brake pedal
With a drift, drive the pivol pin out
of the brake pedal and remove the
power lover from lthe brake pedal.
Bomove the 2 pivot pin bushings
from the inner sides of the power
lever.

AIR FIUTER
AeFFLE

AR FLTER

l_ 5'—;'. e
FIG. 5—Air Filter Bafle and Air
Filter Removal

3. No special tools are required
0 replace the pivol pin bushings. Lu-
hricate all nylon bushings with a
small quantity of Lubriplate, Insert
the pivol pin bushings at the inner
sides of the power lever (Fig. 31,

4. Blide the lower end of the
power lever over the end of the valve-
adjusting eccentric, inserl lhe pivot
pin through the power lever, and se-
cure il with a sel screw.

5, Install 2 nylon bushings on the
omter sides of the power lever and
2 on the outer sides of the supporl
brucket.

6. Install the bruke pedal and
power lever, following the procedure
far the type of transmission in 1he
car,

BRAKE PEDAL INSTALLATION—
POWER UNIT REMOVED

Installation With Croise-O-Matic

1. Install the brake pedal and
power lever in the pedal suppor
brackel, selling the push rod in the
masier cylinder opening in the dash
pancl, using care [0 insure proper
seuling of the nylon bushings iy the
power lever,

2. Support the brake pedal and
power lever, and insert the brake

pedal shaft from the right side of
the support bracket. Push the shaft
all the way through and secure I
at the lefi-hand end with the spring
washer and hair spring clip.

Installution With Conoventional
Dinive or Overdrive

1. Iostall the brake pedal and
power lever in the support bracket,
sctiing the master cylindér push rod
in the master cylinder dash panel
Oponing, USIng care (o insure proper
seating of the nylon bushings in the
power lever. Insert a "z-inch drift
through the right side of the brackel
0 maintain alipnment of the pedal
aswembly o the support bracket.

2. Turn the suppont bracker and
brake pedal assembly to the left, In-
sert the clutch pedal shaft in the
left-hand boss of the support bracket
and push the shaft all the way through
the bracket, using care to remove the
drift at the same time.

3. Position the suppor! brackel so
that the 3 bolis line up with the holes
in the dash poncl, slide the brackel
o the dash pancl, setting the push
rod 1n the master evlinder opening,
uand seeure the bracket with 2 bolls
al the instrument panel end of the
trackel.

4. Install the steering column
bracket and sccure it with mounting
SCrews,

5. Instoll the spring washer and
the cotter pin al the right-hund end
of the cluteh pedal shalt,

6. Install the clutch pedal assist
spring, spring link, and retalner, Ad-
just the spring tension 10 s original
setting ot the spring reluiner,

7. If the car Is eguipped with a
radio, install the rodio power unit,

B, Connect the clutch  pedal-to-
idler lever rod to the cluich pedal
with o washer und o retalning pin.
Make sure the clutch release rod is
get in the eluteh release lever before
securing the idler lever rod (o the
cluteh pedal.

B Conneet the wires fo the steer-
ing column,

POWER UNIT DISASSEMBLY

l. Clamp the power unlt in a vise
equipped wath solt jaws (Fig, 43 Re-
pvove. the (hree nuts that retaln the
mounling bracker, und remove the
braocket.

2, While pushing down und side-
ways, unhook the uwir filter bafle
from the puide sleeve, and remove
the baftle and filter (Fig. 5),

3. Position & snap ring 1ool as
shown in Fig. 6, then press the
mouning hub and bellows down and
remove the snap ring, the steel stop
washer, and the rubber stop washer
from the guide sieeve,

4. While holding the mounting hub
down against the relurn spring, re-
mave the bellows from the hub (Fig,
7). Remove the mounting hub and
return spring.

Tool=T32T-F400-8.5

“-‘""-l—u-——-_- :
E :ﬂ HI107-A

FIG. E—Snup Ring Removal

5, Remove the three cap screws
that secure the retainer and guide
sleeve assembly 1o the valve housing
(Fig. 8). Remove the reiaiper snd
guide sleeve assembly and bellows
from the valve housing, The retainer
and sleeve assembly may now be re-
moved from the bellows,

6. Fig. 9 shows the assembly op-
crutions for installing the alr valve
dnd the vacuum valve, Refer 10 this
figure and reverse The operation
order 1o disassemble. Hemove 1he
vilve housing from 1he vise,

INSPECTION

All metal parts, including 1he air
filter, should be washed in sicohol
or some other solvent which will not
leave an il film on the pares, Diy all
parts thoroughly with malsture-free
compressed air.,

1
Y MOUNTING
. HLB

f ASSEMALY

BELLOWS

H1108-A

FIG. 7—Removal of Bellows from
Mounting Hub
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FIG. B—Guide Sleeve ond Retainer
Removaol

Rubber parts may be cleaned by
washing them in a mild spap and
water solution, rinsing in clean waler,
and drying with compressed wir.

Replace all worn or dumaged parts.
Major and minor repair kits conlain
the parts most likely to need replace-
ment. All parts 1o a kil should be
used.

Carefully inspect the vacuum valve
seat 1n the valve housing, If it is dam-
dged, the housing must he replaced,

ASSEMBLY

1. Mount the valve housing in a
vise equipped with soft jaws, Posi-
tion it so that the alinment muarks
are readily visible (Fig. 4).

WALYE
HEUSING

AR MALVE
Gl

WASHER
RETAIMER

VALVE BALAMCING
DIAPHE A GH,

YACULUM 'II'_ALVI:'

LUBRICATT HERE FOR
ASSEMBLY IN RETAIMER

BELLOWS LOT

H1111-A

FIG. 10—Bellows to Guide Sleeve
ond Retainer Installation

2, Refer to Fig, 9 and assemble
the air and vacuem valves, Lubricate
all moving parts with a light coat of
silicone lubricant, If new valve parts
to be installed are coated with this
lubricant, do pot wipe it off,

Nole that the retsiner, which is
shown in operation No. 4 (Fig. 9),
is installed on the wvalve halancing
disphrugm with the small diameter
toward the diaphragm,

In aperation No, 5 (Fig, 9), the
refainer and the center diaphragm
bead must be pressed down over the
vacuum valve “neck,”

3, I a new bellows is to be in-
stulled, remove the three support
rings [rom the old hellows and insert
them in the new one,

4, Assemble the bellows (either
end) over the petminer und guide
sleeve asscmbly, Be sure that the
three Dbosses in the retainer are

YACULM YALYE SPRING
" 1 i

H1110-A

FIG. 9—Air Valve and Vacwum Valve Installation

aligned with the three slots in the
bellows (Fig. 10).

5. Carcfully place the astembled
bellows and retainer over the valve
balancing diaphrapm and in position
on the valve howsing. Starr and
lighten the three special cap screws
finger-tight, then 1orgue them evenly
1o 7-10 foor-pounds (Fig. 11},

o

‘... ¢ _'.H'Ili-.;.
FIG. 11—Retainer and Guide

$leeve to Valve Housing
Installation

6. Remove the unit from the. vise.
Sight down the guide sleeve 1o make
eerlain the air valve control spring
is seated squarely in [ts retainer (Fig,
2-}1

7. Test air walve operation (Fig:
12). Asthe air valve is pushed inward,
two definite stages should be felt. At
the beginning of air valve travel, only
the air valye conirol spring is being
compressed. When the air valve con-
races the vacuum vabve and moves it
off ils soar, the vacuum valve spring is
also  being compressed, When the
valve is released it should snup back
readily,

8. Place the unit in the vise. Posi-
tion the return spring feither end up)

AR
YALYE
BUTTOMN

H1113-A

FIG. 12—Air Valve and Vacuum
Valve Assembly Check
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on the guide sleeve, and shide the
mounting hub onto the slesve.

9. Hold the hub down zgainst the
returm spring, and assemble the bel-
lows over the mounting huob.

10. While holding the mounting
hub down, place the rubber stop
washer, and then the sicel stop
washer, over the guide sleeve (Fig.
6} Instzll the snap nng.

11. Instzll the air filter bafle on
the filter, then insiall the filter and
baffie in the gnpide sleeve. The filter
haffiz firs in the same groove, in the
guide sleeve, with and 2hove the snap
rmng.

12. Plece the mountng bracket
on the mounting hub., Align the
noich in the mounting bracket with
the tab on the beliows. Instzll the
lockwashers and nors, and torgue
them to 7-10 foor-pounds (Fig. 13).

13, Install the dash panel seal

14. Remove the power unit from
the vise and instzll the nvlon bushing
(Fig. 2) in the valve housing.

H1112-A

FIG. 13—Mounting Bracket
Installation

INSTALLATION

1. Position the power unic nount-
ing bracket on the dash panel. Be sure
thar brake pedal trigeer (Fig 2)
properly positioned 2gainst the end of
the air vaive button to 2void damsge
to the buron. lostall the bolts and
self-zapping screws that secure the
mounting bracker to the dash panel

2. Slide the valve-adjusting eccen-
ric 2nd bumper through the brzke
pedal extension, power lever, and
valve howsing of the power unir
(Fis. 2).

3. Slide the eccentric bushing
(gither end) over the valve-zdjusting
ectealtic and into the valve hopsing.

4. Install the eccentric spring with
the larger coils toward the howsing,
Instzll the flat washer and nor,

5. Tighten the valve-adjusting ec-
ceptric it 10 the point that the ec-

cenlne bolt 15 firmly locked 1o the
power lever, but can still be wmed
for adiustment.

6. Attach the vacunom hose,

ADJUSTMENTS

POWER UNIT OPERATION

1. Depress the brake pedal
through full mravel and check for
binding or interference durng pedal
travel.

2. Check the routing of the vac-
oum hose to be sure that it passes
over the pedal sopport brackef in a
smooth curve and is free of kinks or
sharp bends.

3. Check routing of the speed-
ometer cable bousing to be sure that
hounsing does nor chafe the bellows

4. Start the engine. Turn the valve-
adjusting eccentric unul the wunit
chamers when the pedal is applied.
Then twn the ecceniric undl the
chatter disappears. Do not urn the
cooonine more than necessary or the
unmit “cut-in"” will be excessively high.
If a sabsfactory adjustment cannot
be made on the valve-zdjusting ec-
centric, the pedal mrigeer may be bent.
Turn the igniden swiich off.

5. Remove power unit, remove the
brake pedai and the power lever from
the car.

6. Separate the power lever from
the breke pedal, emove the valve-
adjusting ecceniric oit the nght side
of the brake pedal extension.

7. Measure the tugger location as
shown in Fig. 14, The micromeier
reading should be 0.950 inch plus or
minus (0,005, If the micrometer read-
inz is not within these limits, bend the
trigger (0 the correct posilion or re-
place the podal

8. Rezssemble the power lever Lo
the brake pedzl

9, Install the brake pedal and
power lever, and the power onit in
the car,

10. Afier the eccentric adjustment
is made, rgue the eccentric not o
15-19 foot-pounds. Check the ecoen-
tric adjnsanent after the not bas been
torqued.

MASTER CYLINDER PUSH ROD LENGTH

1. Install the masrer cylinder, guid-
ing the push rod into the boot and
piston bore of the cylinder. Use care
when inserting the boor in the dash
pznzl openinz. Install the mounting
nurs and lockwashers.

2. Inztall the support hracket
mounting o 2bove the master ovl-
inder on & car with Conventional
Drive or Overdrive. Torgue =l nuts
w 12-18 [oot-pounds.

3. Instal]l the brake bolt finger
tizht, vsing 2 now gaskets.

4. Fill master cylinder rescrvoir
with heavy-dury brake flead (o wilthin
15 mch of the 1op of filler neck.

5, Push down on the brake pedal
several times to ler air escape from
the cylinder ar the fining, 2nd then
lighten the brake bolc

6. Refill the master cylinder ressr-
voir with heavyv-duty brake finid to
within %3 inch of the wop of the fller
neck, then insiall the filler cap. Wipe
off any Auid from the outside of the
cylinder and brake hne.

7. Connect the stop light switch
wires to the switch.

BRAKE PEDAL
o
H1115-A

FIG. 14—Pedal Trigger Check

E. To adjust the master cylinder
push rod, loosen the push rod eccen-
1o¢ locknut only epough 1o motate the
cccentmic. Rotale the eccentnic 2d-
justing lever in an upward direction
to its mavimum travel. This wall
shorten the push rod and ler the
maszer cylinder piston reum to the
fully onapplied position. Rotate the
eccentric adjusting lever in 2 down-
ward direction until the master cyl-
inder piston starts Lo resist movement
of 1be pinh rod. Hold the ecceninc
and torgue the locknut to 15-19 fool-
pounds. Remove the master cvlinder
filler cap and check the master cyl-
inder gt the compensator port for
bubbles or spurt, which indicates the
push rod is properly =dinsted.

9, Check the fluid level. Add fluid
o the comect level if needed and
reinstall the master evlinder filler cap.
Close the hood.

10, Check, and if necessary, ad-
just the ¢lutch pedsl frpe-travel on &
car with Conventionzl Dnive or Over-
drive.

11. Install the wvent-air regiser
pensl, hood cable mounting bracket
and hood control cable. If the car i5
equipped with Overdrive, install the
overdrive conlrol cable and mount-
ing bracket.

12, Tnstall the loft cowl mim panel
and hezdlisht beam sslector switch.
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SPECIFICATIONS

DIMENSIONS
Drum Drum Lining Length Lining Width Wheel
Inside Maximum (Inches) (Tnches) Cylinder Master Cylinder
Axle Diameter Boring Bore _ Bore
(inches) (Ihlcmh‘els) Primary Set;l::;d- Primary Se:ru;d- [(Jllztr:l;litse)r Diameter (Inches)
Front 11 11,080 11.62 11.93 2% 24 134, 1.000
Rear 1t 11.060 11.62 11.92 2Y% Y %4 1.000
BRAKE CHECKS AND ADJUSTMENTS
Type of Check or Adjustment Specification

Brake Pedal

Pedal Free Play

%15-74s inch

Brake Shoe Repair

Orum Diameter
11.000-11.030 inch
11.030-11.060 inch

Brake Lining Required
Standard
Cversize

Brake Lining Clearance (Midway betwean Rivetsy Maximum 0.005 inch

Lining Wear Limit (Fram Top of Rivets) Maximum Y, inch

Master Cylinder

Power Unit*

Hydraulic Master Cylinder Bore, Honed Diameter. Maximum 1.003 inch

Pedal Trigger Location 0.950 inch 4+ 0.005 inch

*Air-conditioner-equipped vehicles only.

TORQUE LIMITS

BRAKE MASTER CYLINDER LUBRICANT

Description Foot-Pounds Capacity 12.5 Fluid Qunces
Front Anchor Pin Boit 80-100
Spindle to Brake Carrier Plate Upper Bolts £2-72
Spindle to Brake Carrier Plate Lower Bolts 25-29
Master Cylinder Mounting Bolts 12-18
POWER BRAXES ONLY:
Valve Adjusting Eccentric Nut 180-220
Inch-Pounds
Mounting Bracket to Mounting Hub Nuts 85-115
Inch-Pounds
Master Cylinder to Mastervac Booster 12-18
Mastervac Booster to Dash Panel Mounting Nuts 12-18




GENERATING AND
STARTING SYSTEMS

PAGE
PART 171-1 GENERATING SYSTEM AND BATTERY. .. ... .. 11-2
PART 171=2 STARTING SYSTEM ... ..o oo, 11-14

PART 11=3 SPeCIFICATIONS ....................... 11-22




11-2

GENERATING SYSTEM
AND BATTERY

Section Page
1 Trouble Shooting....... 11- 2
2 Generator ............ 11- 5
3 Generator Regulator .... 11- 9
4 Battery .............. 11-12

The generating system consists of
the generator which converts mechan-
ical energy to the electrical energy
used for ignition, lights, and various
accessories, The regulator controls
the generator output according to
needs. The battery stores electrical
power for starting the engine and for
operating electrical units when the
generator is not delivering sufficient
output.

A schematic wiring diagram (Fig.
1) of the generating circuit shows the
internal connections and windings of
the various units. Color codes are
shown to aid in tracing the circuit.
Wire sizes are given as a guide for re-
placing any of the wires in the circuit.

Since the generator and generator
regulator are precision built units,
they must be checked with accu-
rately calibrated instruments. Correct
regulator setting requires that volt-
meters be accurate to 0.05 (12 of one
tenth) volt within the ranges of 13 to
16 volts, and that ammeters be accu-

#18 Block-Red Band

#18 Black-White Band

GENERATOR
_E’.* ' | .

= BATTERY

FIG. 1—Generating System Schematic

rate to 1 ampere between 30 and 40
amperes and between 50 and 60 am-
peres. All meters should be calibrated
once a year and the date of calibra-
tion should be stamped on the meter
face,

Certain tests outlined in this section
are illustrated both in the form of an
electrical schematic and a pictorial
drawing, The schematic shows the

#10 Yellow-8lack Band

BATTERY TERMINAL
— OF STARTER RELAY

"B" TERMINAL OF
LIGHTING SWITCH

B
#10 Yellow o

REGULATOR
TO OTHER

CIRCUITS J1000-A

complete electrical circuit, The pic-
torial drawing illustrates typical test
equipment connections, In some test
equipment, the necessary instruments
and controls are combined in a single
unit. Since these units are connected
according to the particular make, be
sure to follow the directions of the
manufacturer when using such com-
bined equipment,

] TROUBLE SHOOTING

Possible causes of trouble in the
generating system reveal themselves
in one of two major “symptoms.”
Either the battery has failed or is low
in charge, or the charging rate is too
high. First determine the correct
symptom by testing or by analyzing.
Once the symptom has been con-
firmed, isolate the cause by following
the “road map,” which illustrates the

BATTERY TROUBLE SHOOTING

procedure in outline form.,

The *“road map” combines all the
procedures necessary for determining
which particular trouble is causing a
symptom. Follow the procedures in
the order given in the write-up, as
the procedures are listed in either the
order of most probable cause or in the
order which is the easiest to eliminate
by testing,

For a clearer understanding of
the trouble shooting procedure, be
sure to follow the “road map” and
the trouble shooting write-up concur-
rently. Test procedures in the body of
the “road map” refer to headings in
the trouble shooting write-up. The
symptoms are used as headings for
the procedures which are outlined in
the following paragraphs:

BATTERY LOW
IN CHARGE

Indications of a battery low in
charge are slow cranking, hard start.
ing, and headlights dim at engine idle
speed, Causes are: the generator belt
worn, or loose and slipping over the
generator pulley; the battery in such
poor condition that it will not hold
or take a charge; the generator not
producing its rated output; regulator
units out of adjustment, and exces-
sive resistance in the generator-to-

battery circuit or in the battery-to-
ground cireuit,

Before attempting any repairs,
check the state of charge of the bat-
tery, Also check the generator belt
adjustment and condition. If the belt
is badly worn or too loose, a new belt
or a belt adjustment might be needed.
Figure 2 illustrates the Generating
System Trouble Shooting — “Road
Map.”

CONTINUED ON NEXT PAGE




PART 171-1-—GENERATING SYSTEM AND BATTERY

113

| BATTERY LOW IN CHARGE |

TEST AND RECHARGE OR REPLACE BATTERY

@ TEST GENERATOR OUTPUT TEST GENERATQR REGULATOR

i TEST EXTERNAL CIRCUIT

RESISTANCE
k

QUTPUT LOW [ REGULATOR NCT QK.

RESISTANCE NORMAL |

[ RESISTANCE EXCESSIVE

ADJUST, REPAIR OR REPLACE

REPEAT GUTPUT TEST WITH FAULTY UNIT

GROUND JUMPER
TROUBLE OVER

BATTERY RUN DOWN FROM EXCESSIVE
OR UNUSUAL DRAIN

CLEAM AMND
TIGHTEN, CR
REPLACE
CABLES OR
REGULATOR

OUTPUT NOW C.K.

CUTPUT STILL LESS THAN NORMAL I

CLEAN ANC TIGHTEN COMNECTICMNS
AND QR REPLACE GROUND CABLES

TROUBLE OVER TROUELE OVER

FIG. 2—Generuting Systern Trouble Shooting “Road Map”’

BATTERY TROUBLE SHOOTING (Continued)

PERFORM ELECTRICAL TESTS
OMN GEMERATOR. REPAIR OR
REPLACE PARTS AS REQUIRED.

TROUELE OVER

11002-A

RECHARGE OR REPLACE
BATTERY

Make a “Battery Capacity Test.”
If the battery does not test as having
good capacity, make a “Battery Test
Charge.” Replace the battery if the
test indicates it is worn out or under
capacity. If the battery is worn out,
it may have been the cause of the
“Battery Low” symptom. If the bat-
tery tests OK, proceed as follows:

BATTERY LOW
IN CHARGE
(Continued)

TEST GENERATOR OUTPUT

Test the generator output to deter-
mine if the generator is at fault. If the
output reaches or is greater than the

rating of the gencrator for the gen-
erator under test, proceed with “Test
Generator Regulator” below, If the
output is less than rated amperes, pro-
ceed as follows:

QUTPUT LESS THAN RATED

Connect a heavy jumper wire from
the battery ground post to the gener-
ator ground terminal. Repeat the gen-
erator output test, If the output now
reaches or exceeds rated output,
either the generator or the battery is
not properly grounded to the engine
frame. Replace the battery-to-ground
cable if it is corroded or partially

A—D|SCONMNECT FIELD AND ARMATURE AT REGULATCR

B—CONNECT AMMETER-TO-FIELD TERMINAL [CONNECTIONS MARKED@)

C—CURRENT SHCULD BE 1.4 TO 1.6 AMPERES AT 12 YOLTS. LOW CURRENT INDICATES POOR
OR BROKEN CONNECTIONS, HIGH CURRENT INDICATES SHORTED COILS.

D—CONMNECT AMMETER TO ARM. TERMIMAL {CONNECTIONS MARKED@J

E—CURRENT SHOULD BE 30 TO 40 AMPERES.

F—IF CURRENT |5 LOW, PRESS DOWN BRUSHES. IF CURRENT BECOMES NORMAL, BRUSHES
ARE STICKING.

G—IF CURRENT IS5 HIGH, LIFT A BRUSH FROM COMMUTATOR, CURRENT SHOULD DROP TO
ZERQ. IF ANY CURRENT FLOWS WITH BRUSH LIFTED, BRUSH HCLRER 1S GROUNDED,

- 0.5
= POS. LEAD (12} o 0_1007; AMMETER

GENERATOR

A

=  BATTERY

REGULATOR
J1003-A

FIG. 3—Electrical Test of Generator—Diagram and Procedure

CONTINUED ON NEXT PAGE
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BATTERY TROUBLE SHOOTING (Continued)

BATTERY LOW
IN CHARGE
(Continued)

broken. Clean the cable connections
at the battery and engine, and tighten
the connections. Tighten the gener-
ator and generator mounting bracket
bolts. The trouble should now be over
as indicated by the star on the “road
map.”

OUTPUT STILL LESS THAN RATED

If the generator output is still fess
than normal, the generator output
could be low due to an open or short
circuit in the field, armature, brushes,
or brush holders, or the brushes can
be worn too short or may be sticking
in the brush holder and not making
good contact on the commutator. Per-
form the electrical tests of the gen-
erator on the vehicle, as illustrated in
Fig. 3, to determine the exact part of
the generator causing the trouble.
Follow the particular hcading below
that applies.

Field Open or Shorted. If the test
shows the field has an open or short
circuit, remove the generator, dis-
assemble and repair it, if possihie. If
no repairs can be made, replace the
field coils and reassemble the gener-
ator. Mount the generator on the en-
gine, and polarize the generator.

Armature Open or Shorted, If the
armature test shows the armature cir-
cuit to have an open or short, remove
the generator, disassemble and repair
it, if possible. If the repair can not be
made, replace the armature and as-
semble the generator, Mount the gen-
erator,

Brushes Making Poor Contact or
Shorted. If the brush inspection shows
that the brushes are making poor con-
tact, or are shorted to the end plate,
frame, or field coil leads, remove the
generator, disassemble and repair it,
if possible. If the brushes are stuck in
the holder, clean, repair or replace the
end plate and brushes. Replace the
brushes if they are worn to less than
% inch. Check the condition of the
commutator, If necessary, turn down
the commutator, as a poor commu-
tator can cause excessive brush wear.
If the positive brush holder is shorted
to ground, repair the insulation if
possible. If not, replace the end plate
and assemble the generator. Install
the generator.

TEST GENERATOR REGULATOR

If the generator output is normal,
test the regulator to determine if it is
properly adjusted, If the regulator is
not OK, proceed as follows:

REGULATOR NOT OK

After checking all three regulator
units, adjust or replace the regulator
as necessary. These operations should
bring you to the “Trouble Over” star
on the “road map.” If the regulator
tests OK, test the circuit resistance.

TEST CIRCUIT RESISTANCE

Check the external circuit to deter-
mine if it has excessive resistance, If
the resistance is normal, proceed as
follows:

RESISTANCE NORMAL

If the resistance (voltage drop) is
equazl to or less than that specified for
the vehicle, the batlery is low in
charge due to improper operation by
the owner. Excessive night driving or
use of accessories, insufficient oper-
ation of vehicle, accidental discharge
of battery (lights, ignition, radio, etc.,
left on overnight), improper starting
procedure (flooding engine, not using
choke properly, ete.), or 100 heavy a
grade of engine oil for the local cli-
mate, could take more current from
the battery than the generator can
replace. Instruct the owner in proper
operation of his vehicle,

RESISTANCE EXCESSIVE

If the resistance (voltage drop) is
greater than that specified for the
vehicle, locate the exact part of the
circuit with the excessive resistance
and follow 1, 2, 3, or 4 below:

1. If the excessive resistance is in
the generator-to-regulator circuit,
clean and tighten the cable connec-
tions. Recheck the voltage drop, If it
is still excessive, replace the cable.

2. If the excessive resistance is in
the regulator cut-out contact, discon-
nect a battery cable from the battery.
Remove the cover from the regulator,
Remove oil and dirt from the cut-out
contact surfaces by pulling a clean
piece of bond paper or other lint-
free substance between the contact
surfaces while holding the contacts
closed on the paper, On regulators
which have heen in service for some-
time, paper cannot be used to clean
the contact surfaces, as they are rough
and pitted and the paper may become
torn. Examine all soldered connec-
tions to see that they are in good con-
dition. Install the batterv cable and
recheck the voltage drop. If it is still
excessive, replace the regulator.

3. If the excessive resistance is in
the regulator-to-battery eircuit, clean

CONTINUED ON NEXT PAGE
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BATTERY TROUBLE SHOOTING (Continued)
and tighten the cable connections 4, If the resistance is in the

BATTERY LOW
IN CHARGE
{Continued)

fregulator “BAT™ terminal, battery
terminal of slarting relay, battery-to-
starting-relay-cable connection on
battery posth. Examine all cables fo
sce that they are in good condition.

battery-to-ground circuit, clean and
tighten the cable connections. Re-
check the voltage drop, If it is still ex-
cessive, replace the cable, The trouble
should now be over.

GEMERATOR AND REGULATOR

TROUBLE SHOOTING

HIGH CHARGING
RATE

Indications of this symploim are:
generator, lights, fuses, or radio (ubes
burn out prematurely; the battery re-
guires too frequent refilling; and the
ipnition contacts are burned. The
maost common catse of these tronhles
is high voltage, and the first step in
trouble shooting is to correct possible
high. voltage rtegulation. Inm cases
where the generator itsclf burns out,
in addition to the high voltage, a high
setting ‘of the current limiler eould
account for the failure,

CHECK VOLTAGE REGULATION

Muake certain that all connections,

including the regulator ground, are
tight. Check the voltage regulation.
If the voltage repulation is high, re-
move the regulator cover and Jdepress
the voltage regulator armature to see
if the contacts are stuck and will not
open, Check the:cantacts, and replace
the regulator if the contacls are
burned or oxidized.

If the points are not sticking and
are ut good condition, adjust the volt-
age regulation to the specified limits,
Recheck. the setting with. the cover
in place,

E] GENERATOR

Standard generalors are  shunt
woumnd - (armature and field cirenits
conngcted in parallel), two-brush,
high output gencrators. The generat-
ing svstem is 4 negative {(—) ground
system. Output is controlled by a
regulator whicl is connected hetween
the armature and fickd. The ficld is
grounded internally (Fig. 1)

The armature shafl s supported by
permanently-lubricated ball hearings
which fit into the end plates (Fig.
12). The shaft is keyed to an integral
pulley and cooling-fan assembly, The
pulley is connected to the engine
crankshaft pulley with a belt. The
generator mounling is shown in
Fip. 4.

GENERATOR TESTS

The necessary equipment used io
the six gencrator tests outlined helow
is as fot]o:-.ﬂs:

E;_mﬂ :'E Ammeler

0-20 Volimeter

"Growler” Tesler

Storage battery, ussorted connect-

ing wires, and jumper wires

equipped with suitable connectors.

Various makes of generator and
repulator test benches combine all the

FIG. 4—Generator Mounting

abowe listed items into one unit and
are equipped with a motor drive.
Such equipment can be vsed to facili-
tate the penerator tests, When such
combined equipment is used, be sure
to follow the manufacturer's instruc-

tions.
GEMERATOR QUTPUT TEST

When a generalor output test is
conducted off the vehicle, 4 generator-
regulatar test bench must be used, In
this case, the generator iy placed on
the test bench and driven by the
motor. Follow the procedure given

by the manufacturer,

To test the output of the genera-
tor an the car, proceed as follows (see

Fig. 5):

Disconnect the regulator “ARM™

J1068-A

and “FIELD™ wires at the generator.
Conpect a jumper wire from the gen-
crator YARM terminal to the pen-
erator “FIELD® terminal and the
positive lead of a 0-100 ammeter to
the penerator “ARM™ terminal. Start
the enging and while it is idling, con-
nect the ammeter negative lead to
the battery. Run the cngine at 1500
rpm, and read the current output on
the ammeter. The generator output
should reach or exceed 30 amperes.
Stop. the engine and disconnect the
test leads as soon as the test is com-
pleted to prevent overheating the
penerator.

ARMATURE TESTS

Checking the armature. for open,
short, or grounded circoits can be
done “off the car' only.

Open Circuit Test. An open cirenit
in the armature can sometimes be
detected. by examining the commu-
tator. for evidence of burning. The
spot burned on the commutator is
caused by an arc formed every time
the commutator segment conngcted
to the open circuit passes under a
brush,
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FIG. 5~Generator Output Test—=5Schematic and Connectians

Short Circuit ‘Tesl. To test the
armature: for o shore eircuit in the
windings, o "growler” must he used
as shown in Fig. . Rotale the srma-
ture slowly, When the shorted wind-
ing is under the steel strip, it will cause
the strip to vibrate,

Grounded Clrenit Test. To deter-
mine If the armature windings uare
prounded, make the connections as
shown in Fig. 7. If the veltmerter in-
dicates any volage, the armature
windings ere grounded 1o the frame.

FIELD TESTS

Only two tests are necessary for
checking the field. Both open and
short circuits can be tested in one op-
eration. The second test is for a
grounded circuit.

Open or Short Circuit Test. Dis-
connect the “FIELD" lead from the
gencrator terminal. Connect a 010
ammeter from the baltery to the
“FIELD" terminal 25 shown in Fig
8. The normal current draw, as indi-
cated by the ammeter, should be 1.3
to 1.6 amperes. I there is link: or no
current flow, the field has a high

STRIF WELL VIBRATE WHIM SHORTED COR
\ I5 DIRECTLY UNDER 1T

ARMATURE
“Growls

2% ; J1006-A

FIG. 6 —Growler Test for Shorted
Armuoture

resistance or s open. A currenl low,
considerably higher than thal speci-
fied above, indicales shorted or
grounded turns,

Grounded Circult Test. Remove
the “GRD" terminal stud [rom the
generator frame. Make the voluneter
and battery connections as shown in
Fig. 9. If the voltmeter indicales any
voltage, the field colls are grounded.
Be sure that the “GRD™ terminal
stud 5 not touching the housing.

GENERATOR REPAIR

The compleie disassembly proce-
dure = given in “Generator Qver-
haul”™ However. “Armature Replace-
ment” “Commutstor Tuming and
Undercuorting.™ and “Brush Replace-
ment™” can be accomplished without
completely disassembling the genera-
. A dissssembled view of the gen-
crator is shown in Fig. 10.

REMOVAL AND INSTALLATION

Disconnect the armature, ficld, and
ground wires st the generator ter-
minals.

Remove the adjustment arm (o gen-
erator bolt, the pencrator belt, and
the two pivot bolts from the mount-
mg bracker Then remove the pen-
crator (Fig. 4).

To install the seperator, first clean
the mating surfaces of the generator
frame and mounting bracket. Install
the generator n the bracket with the
two pivol bolis and lockwashers. In-
stall the generator belt, and the ad-
justment arm to generator bolt, Adjust
the belt tension and tighten all holts
securely, Imstull the armature, field,
and ground leads on the penerator
terminals,

GENERATOR OVERHAUL

Use the procedures outlined helow
for generator overhaul or when it is

T
REGULATOR

J1005-A

necessary 10 completely disassenible
i generator for such purposes as
bueuring replacement or feld coil re-
plutement,

Disassembly

I. Remove the wwo  generator
through bolts und the brush end plate,
Slide the armuture assembly oul the
other and of the frame. Do not lose
the locating dowel if it drops out of
the front end plate.

2. Clamp the armature in a vise
equipped with soft jaws, ond remove
the reraining nut, lockwasher, pulley,
and woodruff key from the armatere
shaft,

3. Slide the fromt end plate off
the armature shafl. Be sure to remove
any burrs from the keyway before
removing the front end plate. Re-
move the bearing =op ring and re-
move the bearing from the front end
plate.

4. Remove the “FIELD" and
“GRD” terminal screws from the pen-
cruior frame, and unicrew the field
pole shoe screws as shown in Fig 11,
The arbor press prevents the tool

CONNECT 10
ARMATURE CORE

== VOLTMETER VOLTMETER
I HEGATIVE FOSITIVE
LEAD LEAD J1007-4A

FIG. 7—Grounded Circuit
Armoture Test
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G G JUMPER LEAD
i 2 l - . = GEMNERATOR
== i “FIELD
A TERMIMAL
b :
F
+
HEGATIVE LEAD FEEEIER e
ik _ FOSITIVE

I LEAD

CENERATOR | - | +
BATTERY

—

MEGATIVE LEAD

FIG. 8—0pen Circuit Test of Field—Schematic and Connections

REMOVE GROUND

TERMIMAL SCREW GE3 MOTLET

SCREW OR
. LEAD TOUCH
% FRAME

CORNMECT
T3 FRAME

i
GEMNERATOR
FRAME =¥

VOLTMETER —
POSITIVE LEAD

WOLTMETER HEGATIVE LEAD J1009-A

FIG. 9—Grounded Circuit Test of
Field

from slipping out of the screw socket,

5, Slide the pole shoes and field
windings oul of the frame, and sepa-
rate the windings and shoes.

Cleaning and Inspection

1, Wash all parts except the arma-
ture, ficld coils, and ball bearings in
solvent and dry the parts thoroughly.

2. Wipe off 1he armaiure and field
windings, the commutator, and the

FROXNT EMD
PLATE

BEARING
STOP RING

LOCk' W ASHER

FIG. 10—Disassembled Generator

HGLD foal IW SLC3T
WITH " Arhor Pross

il
BE SURE TO SEAT Drive Heod
IN SCREW RECESS

FIG. 11—Pole Shoe Screw
Removal

J1011-A

armature shaft,

3. Check the canditian of the bear-
ings. If the ball bearings are worn
or have lost their lubricant they must
be replaced.

4. Check the armature winding for
worn insulation; overheating, and un-
soldered: connections.

8, Check the armature for zshorts;
opens or grounds,

FIELD CQILS

AMMETER
FOSITIVE LEAD

J1G08-A

6. Cheek the fleld windings for
worn insulation and unsoldered con-
nections -at the terminal screws. Ee-
solder any connections as reguired.

7. Replace the armature or the
field coils if the insulalion 15 worn.

8, Cheek the commutator fer run-
out dand uneven or scored surfaces.
Turn down the commuotator and
undercut the mica if necessary.

9. Inspect the hrush end plate for
cracks, poor insulation or loose rivets.
Replace the end plate if it {5 cracked
or if the positive brush insulation is
broken or cracked. Tighten any loose
brush holder rivels,

10, Check the brush spring len-
sion, I (he eosion i not between
32-40 ounces, replace the springs,

Assembly

1. Install the field coils on the pole
shows, and mount the-shoe and coil
assemblies in the frame.

2. Tighten the field pole shoe
screws (Fig. 11). As the screws are
tiphtened, strike the frame several
sharp blows with a soft faced ham-
mer to seat and align the pole shoes.

3, Install the “GED" terminal

BRUSH EMOLPLATE GROUP
P

”
FIELD-POLE-SHOE

h!

"ARM TERMIMAL SCREW

THROUGH. BOLT

o) HEBLE
BRLISH

"FIELD" TERMINAL,
IMSULATOR, WASHERS
AMD: NUT

ARMATURE

"ARM" TERMIMAL
IMSLLATOR, WASHERS
AND HUTS

g EBsd

"GRD TERMIMAL MUTS
AMD WASHERS

J1010-A
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A

screw, washer, and nur in the frame.
Insi=ll the "FIELD™ terminal screw,
insulators, washer, and nut in the
frame.

4. Inscrt new brushes in the brush
holders, install the “ARM™ terminal
screw and msnlztors, and insisi] the
ground brush screw.

5. Move the broshes back in the
bolders until the brosh sprinss ride
apgainsy the side of the brushes 1o re-
tain them in the reiracted position.

6. Instail the hearing in the fromt
end plate and insert the bearing stop
ring.

7. Slide the plate on the zrmature
shafl (with the snap Ong toward the
armature windings), and install the
woodruff kev, pulley, lockwasher, and
relgining. oL

8. Instsll the armatire and front
end plate zssembly in the frame, loca-
fing the dowel in the frame groove.

9. Imstzll the brush end plate
{aligning the locating boss end frame
groove), and install the through bolts
with lockwashers.

10. Use = piece of siff wire with
a hooksd end to reach through the
venrilating slois, 2nd position the
brush sprngs on top of the brushes,

POLARIZING GEMERATORS

Normally, it s only necessary to
pelarize & generstor when a gencrs-
tor has been rebuilt and if new pole
shoes have been installed. Generators
are polarized during manufacture,
and normally, there is enouph resid-
usl magnetism left to allow the pen-
erator to start charging.

To poladre = rebuilt penerstor
mounted on the car, disconnect the
field wire and the battery wire from
the regulator and momentsrily con-
nect the two wires fogether, cngine
not ronning,

CAUTION: Do not polarize a gen-
eraitor by any method that spplies
batiery voltage to the field terminal of
the regulator, such as shorting from

the battery terminal to the field ter-
minal of the regulator, or by connect-
ing 2 jumper wire directly from the
hatiery to the generator field termi-
nal. This action causes excessive cur-
rent o flow from the battery throvgh
the regulator contacts (o proand, thos
burning the poiots,

ARMATURE REPLACEMENT

1. Remove the two through bolis
and the brush end plate. Shde the
armature and front end plate assem-
bly out of the frame.

2. Clamp the armature in a vise
equipped with soft jaws, and remove
the retaininz nut, lockwasher, pulley,
and woodruff key.

3. Remove any burrs or scraiches
from the keyvway or zhafr, and shde,
the drive end plate off the shaft.

4. Instzll the front end plate on
the new armamire,

5. Instzll the wpodruff key, pulley,
lockwasher, and relsining nut.

6. Shde the armature and fnomt
end plate asembly into the frame,
aligning the dowel with the frame
sloc

7. Install new brushes in the brosh
end plate, Teiract the brushes, until
the brush springs ride =zgainst the
side of the brushes, to refain them in
the rciracted: position

8. Instsll the end plate (zligning
the locsling boss and the frame slot).
Install the through bolis with lock-
washers,

9. Usc & picce of saff wire with a
hooked end to reach through the ven.
tilating shois, and position the brush
springs on top of the brushes.
COMMUTATOR TURNING AND
UNDERCUTTING

Check the commurator ronogl as
shown in Fig. 12_If the surfzace of the
commutator = rough or more than
0.002 inch out of round, orn # down.
Remove no more copper than neces-
sary to clean vup the commutstor.

After the commulator is turned
down, undercut the mica berween the
bars 3= inch below the copper.
Figure 13 fllustrates samples of pro-
per and improper vodercutting.
Polish the commutator with 00 to
F000 sandpaper to remove all burrs,
Brush all particles of copper from the
mica insulation between the com-
mutator segments.

BRUSH REPLACEMENT

Replace the generator brushes when
they are wom to 3% inch. Always
change both brushes when replace-
ment is reguired. If the brush wear
has been excessive, check the condi-

COMMUTATOR WALLS MmUST
DEcF  MBCA BE CUEANED OF AMY MICA

J1DT3-A

FIG. 13—Examples of Proper and
Improper Undercutting

fion of the commuiator;, and tum it

1. Remove the two through bolis
from the senerator frame.

2. Remove the brush end plate and
the armamire and front end plate as-
sembly from the penerator frame.

3. Disconnect the brush ferminals
and remove tha hroshes

4. Clean the carbon and dirt from
the brush ead plate. Repair or replace
the insplation between the brush
holders and end plaic and the "ARM™
terminal and end plate if il is worm
or cracked.

5. Make sure that the new brushes
slide [recly in the brush holders, Sear
ke new brushes by sanding them in as
shown in Fig. 14.

6. Retract the brushes until the
brmsh springs ride against the side of
the brashes, to retam them in the re-
racted position.

7. Install the armature and front
end plate zssembly and the brush
¢end plate (alizning the dowel and
locating boss and the frame slots).

B. Install the through bolis with
lockwashers,

9. Use a piece of stiffl wire with &
hooksd end W reach through the
ventilating slols and position the brush
springs on lop of the brushes

-

FIG. 14—Generator Brush Seating
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H GENERATOR REGULATOR

The generator regulator is com-
posed of three control unils mounied
as an assembly (Fig. 15). Each unit
has a szt of contact points and an
energizing coil for operating the
points, and ¢ach of the units performs
a scparate funclion to maintain con-
ral of the generator.

When the engine is not operating,
the conigel poinis on the cul out
relay (Fig. 13), are held open by
spring lension. Al approximately 12
volis, the coils are energized suffivi-
ently 10 overcome the spring tension
and close the cut out points connecl-
ing the generator to the externyl load,

The voltage limiter holds the gen-
erator voltzge below o predetermined
setting by controlling the amount of
volizpe applied 10 the field coils, The
voliage limiter thus protecis the sys
1em from high voliage when the sys-
tem lnad demand is low.

The current limitér protects the
generator armature windings by lim-
iting the maximum amount of current
supplied by the generator, Like the
voliage limiter, the current limiter
performs its function by conmolling
the amoeunt of current that is supplied
o the generator field coils. It thus
protects the generator when the sys-
tem load demand is high.

TEMPERATURE COMPENSATION

The generator regulator has not
only been desipned to exercise suto-
maiic control over the pengrating sys-
tem, but it will zlso compensate for
scasonal temperature changes. In cold
weather 2 higher vollage ocutput is
required to handle the load. In warm
weather, the volizge must be reduced
1o avoid over charging the barery.
Therefore, it is necessary 1o establish
a “normal™ or stabilized regulator

FIG. 15—Generator Regulator

operating temperature  to  coincide
with the specified voltage setting of
14.6 10 15.4 volis, The standard ombi-
ent air wemperoture established for
this setting is 70° 1o 80° Fahrenheit,
The regulnter temperialure for this or
any setting, is defined as the tempera-
ture of the regulator afier %2 hour
of operation in the vehicle or, after
the regulator his been heated untl
it becomes stabilized.

CAUTION: For correct voltage
regulation adjustment, first be sure
thui the regulator has reached “Nor-
mal" operating temperature as just
defined; then moke the voltage ad-
justment setting to coincide with the
prevuiling, ambient sir tempemture.
Table 1 shows the proper voltage
limits for various ambient air tem-
peraturcs,

ON THE CAR

On the car, ambicnl air wempera-
ture will be the temperature of the
engine compariment air. To mcas-
ure the air temperature, first clip the
voltage repulation setting thermom-
cler (T561.-100505-A) onto the rogu-
lator cover (Fig. 16). The voltage
regulation seiting thermometer TS6L-
10505-A has two voltage scales, one
for the 12 volt standard regulator
and the other for the 6 volt standard
regulator.

Run the engine to stabilize the reg-
ulator. The cogine fan will cause the
air in the cogine compartment to cir-
culite past the regulator until the reg-
ulator has stabilized ar the ambient
air temperature. After the regulator
and thermometer have stabilized, the
thermometer will show the volluge
serring at which the regulator should
be opcrating.

OH THE TEST BENCH

When the regulator is mounted on
& regulator test bench. the ambient
air temperature will be the room
temperature. Clip the thormomeler
T560L-10505-A onto the regulator
cover. Mount a small fan on the reg-
ulator test bench gbout 12 to 15
inches from the regulator. Operate
the fan and the regulator Lo stabilize
the regulator. The fan will provide
sufficient air flow to ensure stabiliza-
tion of the regulator at the tempera-
ture indicated by the thermometer.
After stabilization, the thermometer
will show the voltage setting at which
the regulator should be aperating,

Yool —
b T55L-10505-4

Nnovr-A

FIG. 16—Voltage Regulation
Setting Thermomeler

TABLE 1—Voltage Regulation

Setting Versus Ambient Air
Temperature
Ambient | Vuhﬂg_u
Temperature Regulation
°F. Sctting (Volts)
25 15.1-159
35 15.0-158
45 149-15.7
55 | 148156
65 | 147155
75 1 148154
85 | 145153
95 14.3-15.1
105 142150 |
115 14.1-149
125 13.9-14.7
135 | 138146
145 | 136144

REGULATOR AND CIRCUIT TESTS

Instruments and cquipment for
making the testz are listed below:

0-50 Ammeter
05 |
025 )
50 Ohm Field Rheostat

{2 amp. rating)
Carbon Pile Rheostat

{heavy duty)
1% Ohm Resistor

(200 watl rating)
Assoried connecling wiresequipped
with suitable connectoss.

Voltmeter
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MNEGATIVE LEAD {;\ POSITIVE LEAD
Y

G —

VOLTMETER

G
=

RESISTOR

GENE-RATOR

FIELD RHEQSTAT

A

AMMETER

®

[+
- BATTERY

FIG. 17—Regulator Test Schematic

Special generator-regulator test
benches incorporate the above equip-
ment in one unit. When such com-
bined equipment is used, be sure to
follow the instructions of the manu-
facturer.

The four tests presented here are
outlined for on-the-car operation
and should be conducted in the se-
quence indicated. Be sure that the
regulator is at “normal” operating
temperature (equivalent to the tem-
perature after 30 minutes of opera-
tion on the vehicle with 10 ampere
load). Connect the test equipment as
shown in Figs. 17 and 18.

CAUTION: Always be careful
when making any test connections to
the regulator, so as not to short the
battery lead or terminal to the regu-
lator field terminal. To do so will

CARRON PILE RHEQSTATY

SET COMNECT

CARBON PILE MEGATIVE AMMETER LEAD N,
TO MAXIMUM TO 1% OHM RESISTOR > <,
RESISTANCE AMPERES

CONNECT ONE
CARBON FILE LEAD
TO GROUND

FIG. ls—ReguIn!or Test Connections

- | |CARBAON PILE RHEOSTAT/’

FIELD RHEOSTAT

REMOVE LEAD FROM FIELD TERMINAL ON
REGULATOR AND CONNECT FIELD
RHEQSTAT CLIPS TO LEAD AND TERMINAL

B REGULATOR
J1018-A

burn the regulator contacts. It is rec-
ommended that a battery cable be
disconnected while making these con-
ncctions.

CUTOUT TEST

Start the engine and run it at ap-
proximately 1500 rpm. Decrease the
resistance in the field circuit, and the
voltage output of the generator, indi-
cated by the voltmeter, will increase
until the cut out closes. The cut out
closing will be indicated by a risc of
the ammeter neadle and a “dip” of
the voltmeter needle, The maximum
voltage at the time the voltmeter
needle dips or drops back will be the
closing voltage of the cut out relay,
This operation should be repeated to
accurately determine the closing volt-
age of the cut out,

AMMETER

VOLTAGE LIMIT TEST

Reduce the resistance in the field
circuit to zero. The ammeter should
show an approximate 10 ampere load.
Read the voltage regulation on the
voltmeter scale. Speed the engine mo-
mentarily to see if the voltage re-
mains regulated.

CURRENT LIMIT TEST

Connect the carbon pile rheostat
across the 1%2-ohm resistor, (connec-
tion marked @ Figs. 17 and 18).
With the enginc speed at 1500 rpm,
slowly decrease the resistance of the
rheostat until the voltmeter reading
drops to 13 volts, The ammcter will
indicate the setting of the current
limiter,

Remove all test leads except the
voltmeter leads. Install the “BAT.,”
and “FIELD,” leads on the regulator
terminals. Run the engine at 1500
rpm, and rcad the voltage regulation
(under battery load) on the voltmeter.
The voltage reading will usually be
low when the engine is first started
because the battery is partially dis-
charged. After a few moments of op-
eration, the voltage will rise to the
original value,

EXTERNAL CIRCUIT RESISTANCE TEST

For the purpose of this test, the
resistance values of the circuit have
been converted to voltage drop read-
ings for a current flow of 30 amperes.
Connect the test equipment as shown
in Fig. 19 to measure voltage drop
around the circuit.

Crank the engine for 30 seconds
with the ignition switch OFF to par-
tially discharge the battery, Then

VOLTMETER

12 OHM RESISTOR

CONNECT
POSITIVE AMMETER LEAD
TO REGULATOR
BATTERY TERMINAL

CONNECT
POSITIVE
YOLTMETER LEAD
TO ARMATURE
TERMIMNAL

REMOVE BATTERY LEAD
FROM REGULATOR

TC GENERATOR ARMATURE
J1019-A
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FIG: 19~ Regulitor External Coouit Tesh-Schematic and Gonnedionis

start the cogpne and o I al ap-
proximalely 1300 rpm.

Touch the voltmeter pegative lead
to the center of the positive batery
post (Fig. 19, connecrions marked {21)
o check the generaior o banery cir-
cumr. The voliage drop should be less
than 0.7 volr

If the voltzge drop m the genera-
tor to battery circiit exceeds 0.7 voll,
locate the exzct part of the cirenit
wiring coausing the wonbls, by con-
tz=cting the pegative lead to other
pomts of the cicuit Connect the
zad to the “ARM™ termins! of the
regniztor {connections marked 2.
The voltspe drop should be less than
0.2 wvolt. Connect the lead 1w the
“BAT" terming] of the regulator
{(conneciions marked &), The volt-
age reading should be less than 0.4
volt. If both these readings are withn
limits, the excessive resistapcc is in
the regulator to bamtery wires or their
connections. Check for loose connec-
tions or partially broken wires.

Check the batiery (o generator
ground cimouit - by connecting  the
vollmeter s shown in Fig. 19 (con-
néclions marked &), The voliage
reading shoold be less than (.1 volr

FIG. 20—cut-In Voliage
Adjustment

REGULATOR ELECTRICAL
ADJUSTMENT

Final sdjustment of the regulator
musi be checked with the regulstor
at normal operating iemperafure. For
any of the adjustmanx given below,
remove the cover by removing the
twi cover screws. After the adjost-
ments have been made, recheck the
settings with the cover in place.

ADJUST CUT-IN VOLTAGE

The cor-in volezge is increased by
bending the adjusting arm upward,
or decresssd by bending it down-
ward (Fig. 20).

ADJUST VOLTAGE LIMIT

Make a regulzior vollage =eiling
test with the cover on. If the repuls-
tor voltsge is not within the limis as
shown in the table, for the ambient
temperatire mvolved, compute the
difference as & positive of negative
comrection.  Remove the zepgulztor
cover and make » new regulator volt-
age limit test, Adjust the new senting
cither up or down by rhe ammmt of
the correction just computed, If the
voliage is less than thar specified, in-
creass the spring tension by bemding

Adpisting  Tool

ADJUSTENG AEM

FIG. 21—Voltage Limit
Adjustment

the adjpsring arm ppward (Fig. 21).
To decrease the vohizge, bend the ad-
justing zrm downward Check the
voltage seiting with the regulator
cover replaced.

ADJUST CURRENT LIMIT

If the currént Iimil on the regula-
tor is less than that specified, increase
the spring tension by bending the
afjusting arm opward (Fig 22). To
decrezse the current limitr, bead the
adjnsting arm downward, Install the
COVET,

REGULATOR REPLACEMENT

Disconnect the bamery gronnd
czble. Disconneet the “ARM™
“FIELD." and “BAT" leads at the
reaitlator terminals. Remove the
mounting screws and the regulator.
Always disconnect a battery eshle
when working on the regalator (o
prevent an aecidental short circnit of
the “BAT™ lead to the ground.

To install the regolstor, replace ir
In positton and install the mounting
screws. Mount the sround wire ter-
minal under the mounting. screw
cinszat 1o the “ARM™ terminal Con-
nect the “ARM™ “FIELD™ and
“BAT™ regulator terminals. Connect
the bamery ground cable.




11-12

GROUP 11— GENERATING AND STARTING SYSTEMS

] BATTERY

The primary function of the stor-
age battery in the generating system
15, as its pame implies, Lo slore
energy for starting the cogine and to
operate clectrical units when the gen-
erator is ool delivering  sufficient
oulpul.

A vulaway view of the 12-volt hat-
tery (Fig, 23) illustrates the internal
construction.

BATTERY TESTS AND
CONCLUSIONS

Tests are made on a battery 1o de-
rerming the state of charge and also
the condition. The ultimate result of
these tests is to show that the ballery
is good, needs recharging, or musi
be replaced.

If a battery in 4 vehicle is low in
charge, good service demands that
the  reason for this condition be
found. It may be necessary to follow
trouble shooting procedures to locule
the cause of the Lrouble.

Equipment required to make the
various batlery tests include:

0-20) voltmeter

Hydrometer or meter type charge

lesier

FFast charger

High discharge tester

Some battery rest aquipment ¢om-
bines the necessary instruments and

CELL CONMECTOR

SEALING
COMPOUND

J1D38-A

FIG. 23—Battery Construction
Details

conlrels in & single unit, Be sure 1o
follow the directions of the manu-
facturer when using such combined
cquipment,

WARNING: Mydrogen and oxy-
gen pases are prodoced in the course
of pormal battery operation, Flames
or sparks ean cause this gas mixture
to explode IE they are brought neoar
the vent openingy of the battery. The
sulphurie acid in the battery electro-
Iyte ¢an cause a scrions burn |f
spilled on the skin or spatiered in the
eyes. It should be Hushed awuy im-
medintely with large quantities of
clear water.

BEFORE CHARGE TESTS

Much can be learned about the
condition of a battery, even though
the battery is only partially charged,
The following battery capacity test
will indicate these conditions.

BATTERY CAPACITY TEST

A battery cupacity test is made by
causing curreat to flow from the bat-
tery at a rate secording to the size
of the battery, wnd measuring the
terminal voltage at the battery under
load. A high-rate discharge tester in
conjunction with a volitmeter is used
for this purpose. Figure 24 shows
the entire Battery Capaciy Test in
outline form. If the battery solution
is mot within 60°F, to 100°F.,, let it

stand vutil warm before muking this
test,

Add wauler if necessary to bring the
butlery solulion to the proper level,

Fill only to the nurrow ring near
the bottom of each vent well, Con-
nect Lhe high-riate discharge tester
and the appropriate voltmeter to the
hattery terminals, Adjust the dis-
charge wster o draw three times the
ampere hour rating of the battery,
After 15 seconds and with the bat-
tery still under load, read the battery
terminal voltage, The voltmeter clips
must cantact the battery posts nnd
not the high rate discharpe tester
clips. Unless this is dooe the actual
hattery terminnl voltage will not be
Indicuted,

If the terminal voltage is 9.25 volts
or more, the butlery has good output
capacity and will sccept 2 normal
charge. Test the specific gravity if
water hus not been recently added,
und recharge if necessary,

If the terminal voltoge is below
9.25 volts, make a test charge on the
battery, When making n capacity test
in areas where consistent zero tem-
peratures occur, the (ermioal test
limit voltage should be increused
from 9.15 volts to 9.65 volts,

Battery Test Charge. The condi-
tion of a discharged battery may be
tested by passing current through it
Connect a fast churger to the battery

BATTERY CAPACITY TEST

ADJUST RESISTAMCE UMTIL AMMETER READS 3 TIMES AMPERE.HOUR
RATING OF BATTERY. HOLD FOR 15 SECONDS AND MOTE YOLTAGE

YOLTAGE OVER 9.25

CHECK SPECIFIC GRAVITY. CHARGE BATTERY,
IF LOW. OTHERWISE BATTERY 15 O.K

I
VOLTAGE LESS THAN %.25

FAST CHARGE FOR ) MIMUTES. TEST
IMOIVIDUAL CELL VOLTAGE ‘WHILE
CHARGING AT 10 AMPERES

CHL VOLTAGE EVEM,
WITHIN 0.1 WOLT

CHECK TOTAL BATTERY VOLTAGE
ICHARGER OPERATING AT 30 AMPERES

CEIL VOLTAGE UNEVEM,
MORE THAW 0.1 VOLT

REFLACE BATTERY

I
TOTAL VOLTAGE
LESS THAN 155

TOTAL VOLTAGE
MORE THAM 153

CHARGE EATTERY

BATTERY SULPHATED—SLOW CHARGE MmaY
SALVAGE TEST AGAM, AFTER CHARGE

J1039-A

FIG. 24—Baitery Capacity Test Outline
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and charge the battery for 3 minutes
at a rate of 30 amperes,

After 3 minutes of fast charge, and
with the fast charger still operating,
test the individual cell voltages of
the battery.

If the cell voltages vary more than
0.1 volt, replace the battery.

If the cell voltages are even within
0.1 volt, test the total battery voltage
(charger sill operating).

If the total battery voltage ts now
under 15.5 volts, the battery is satis-
factory and may be safely fast
charged (see Table 3). Always fol-
low the fast charge with sufficient
slow charge to bring the battery to a
full charge,

If the total battery voltage was
over 15.5 volts, the battery is prob-
ably sulphated. Place the battery on
continued slow charge, and follow
the instructions under “After Charge
Tests.”

BATTERY CHARGE TESTS

Battery charge may he tested by
measuring the battery electrolyte
solution specific gravity (hydrometer)
or by measuring the voltage of the
battery cells on open circuit (no cur-
rent flow) with a battery charge tester
(open circuit voltage tester).

Hydrometer. The hydrometer can
be used only when there is sufficient
electrolyte above the battery plates to
fill the hydrometer tube, Do not take
hydrometer readings immediately
after refilling a battery with distilled
water.

Remove the battery filler plugs.
Draw electrolyte in and force it out
of the hydrometer barre]l several
times to bring the temperature of the
hydrometer float to that of the elec-
trolyte, then draw in just enough elec-
trolyte to lift the flout. Read the
specific gravity on the float scale. A
specific gravity of 1.275-1.283 indi-
cates a fully charged battery, 1.230-
[.240 indicates approximately 60%
charge. Most hydrometers have a
thermometer incorporated in them so
that compensation may be made for
temperature, in order to make more
accurate readings. Tf the specific
gravity varies more than 0.025 be-
tween cells, replace the battery. Some
warm climate areas supply batteries
with electrolyte of 1.260 specific grav-

ity. This type of battery is fully
charged at 1.260 specific gravity and
is plainly marked to indicate the
lower specific gravity,

Battery Charge Tester. The battery
charge tester tests the state of charge
of a battery by measuring the voltage
of the battery cells on open circuit
(no current flow). It consists of an
accurate, expanded-scale voltmeter
equipped with test prods which are
contacted to the terminals of each
cell. The scale of the meter shows
cell voltage from 1.9 volts to 2.3 volts
inn 1/100 volt divisions.

When testing a battery which has
been charged just previous to the
test, “surface charge” in the battery
will give a false reading. To remove
“surface charge,” turn on the head-
lights of the car for the length of time
indicated on the meter, then turn off
the headlights and read the state of
charge of the batterv. A 12-volt bat-
tery can be more easily discharged fo
the point where it will freeze during
cold weather, than a standard 6-volt
battery. A 12-volt battery discharged
to the point where it will easily freeze
will still crank the engine,

Table 2 shows the temperatures at
which batteries of various specific
gravities will begin to freeze,

TABLE Z—Buﬂery Freezing

Temperatures

Specific Freezing
Gravity Temperature
1.280 —90°F.
1.250 —62°F.
1.200 —16°F.
1.150 -+ 5°F.
1.100 +-19°F.

AFTER CHARGE TESTS

After charge tests must be made to
check apparently sulphated batteries
that have been put on continued slow
charge to try to make them service-
able. When the battery is fully
charged (check with a hydrometer or
battery charge tester) make a capac-
ity test, as in “Before Charge Tests.”
If the terminal voltage is 9.25 volts
or zhove, place the battery bhack in
service. If the terminal voltage is
below 9,25 volts, replace the battery.

BATTERY CHARGING

A battery that is not sulphated may
be charged by either a fast charging
or slow charging method. Most fast
charge units may be adjusted for
making a slow charge.

Wash all dirt from the battery, and
clean the battery tcrminals before
placing it on charge. Do not allow
dirt to enter the cells,

Bring the electrolyte to the correct
level in the cells. If the battery is ex-
tremely cold, allow it to warm up
before adding water as the level will
rise due to expansion in the cell
chamber.

FAST CHARGING

As most fast charges are slightly
different from each other, follow the
instructions for your particular equip-
ment when connecting the unit to
the battery.

Make a gravity test first, using
either a hydrometer or a battery
charge tester. Then fast charge at
about 30 to 40 amperes maximum for
the length of time shown in Table 3
corresponding to the specific gravity
measured. Always follow a fast
charge with sufficient slow-charging
to bring the battery to a full charge.

SLOW CHARGING

When a fast charger is used for
slow charging, always follow the man-
ufacturer’s instructions so as not to
damage the charger.

Slow charge 12-volt batteries of
less than 70 ampere hour capacity at
a 3 ampere rate. Slow charge 12-volt
batteries of 70 ampere hour capacity
or greater at a 4 ampere rate.

A battery may be considered fully
charged when the specific gravity
readings of all cells, taken at hourly
intervals, show no further increase
over a three hour period.

TABLE 3—Allowable Fast Charge

Time

Specific Fast Charge

Gravity Up To
1150 ordess ......... 1 hour
1.150t0 1.175 ........ % hour
11750 1200 . ... .... Y% hour
1.200 to 1.225 ........ Y4 hour
Above 1.225. .. Slow Charge Only
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trates the internal connections of the
starting system units.
Thunderbirds equipped with a
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SWITCH

The function of the starting system
is to crank the engine at a high
enough speed to permit it to start.

In most cases of starting difficulty,
the trouble may be divided into three
symptoms: the engine will crank but

TO OTHER CIRCUITS

BATTERY BATTERY

TC BATTERY TERMIMNAL

ON HEADLIGHT SWITCH

11040-A J1042-A

FIG. 1—Starting Circuit Schematic FIG. 2—cruise-0-Matic Transmission Starting Circvit

ENGINE WILL NOT CRANK I ENGINE CRANKS 5LO0WLY
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OR REPLACE BATTERY

TEST AND RECHARGE
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| | l
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AND STARTER RELAY AND
INSPECT WIRING. REPAIR
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CLEAN AND TIGHTEN
CONNECTIONS,

REFLACE CABLES GR
RELAY, IF NECESSARY

TROUBLE OVER

TEST ST
CONNECT JUMPER ACROSS ST STARTER
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STARTER RELAY

ENGIME DOES
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CHECK CONNECTIONS AND CABLES.
CHECK FOR LOCKED STARTER-DRIVE
OR HYDROSTATIC LOCK. REPAIR
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TROUBLE OVER
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HIGH AND NO LOAD
e CURRENT NORMAL CRANKING CURRENT
LOW, OR NO
REFLACE LOAD CURRENT
RELAY ENGINE FRICTICMN HIGH OR LOW
EXCESSIVE.

DETERMINE CAUSE
AND REPAIR

TROUBLE OVER

TROUBLE OVER

FIG. 3—Engine Trouble Shooting “‘Road Maps”

The system includes the starter motor
and drive, the battery, a remote con-
trol starter switch, and heavy circuit
wiring.

A schematic diagram of the start-
ing circuit, shown in Fig. 1, illus-

Cruise-O-Mautic transmission have a
lockout switch, in the starter control
circuit (Fig. 2), which prevents opera-
tion of the starter if the selector lever
is not in the N (neutral} or P (park)
position.

TROUBLE OVER

REFAIR OR
REPLACE STARTER

TROUBLE CVER 11043-A

will not start; the engine cranks
slowly; and the engine will not crank,
Figure 3 shows the “road maps”
which illustrate the trouble shooting
procedures in outline form.
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B] TROUBLE SHOOTING

If the engine cranks but will not
start, the trouble is in the engine (fuel,
ignition, engine parts} and not in the
starting system. If the engine will not
crank even with a booster battery
connected, engine parts may be scized
or the starter may be faulty. If the
engine cranks but cannot be started
with a booster battery connected, at-
tempt to start it by pushing the car,
If it still will not start, push or tow
the car to the shop for a complete
diagnosis. Do not push or tow a car
equipped with an automatic transmis-
sion for more than 12 miles, without
raising the rear wheels off the ground,
or disconnecting the driveshaft,

STARTER TROUBLE SHOOTING

TC OTHER CIRCUITS

BATTERY TERMIMAL
ON HEADLIGHT SWITCH

FIG. 4—Sfurﬁng Circuit Test

STARTER SWITCH
{ON IGNITICN SWITCH)

HEAVY JUMPER WIRE

STARTER

STARTER

TC IGNITION
ColL

J1044.-A

ENGINE WILL NOT
CRANK WHEN I[IGNITION
SWITCH IS OPERATED

The battery may be discharged.
The ignition switch or starter may
be inoperative. The circuit may be
open or contain high resistance.
The starter drive may be locked. The
starter itself may be faulty or inoper-
ative. The engine may be seized.
Water may have leaked into the cyl-
inders causing a hydrostatic lock. Fig-
ure 3 illustrates the “road map” for
the symptoms.

TEST BATTERY

Test the state of charge of the bat-
tery, and follow the procedure that
applies.

BATTERY DISCHARGED

Make a “Battery Capacity Test.”
If the battery tests as having good
capacity, recharge the battery. If the
battery does not test as having good
capacity, make a “Battery Test
Charge.” Replace the battery if the
test indicates that it is worn out or
under capacity,

CHECK STARTER RELAY

If the battery is charged, operate
the starter to crank the engine, If the
engine will not crank and the relay
does not click, see “Relay Does Not
Click.” If the relay clicks, see “Re-
lay Clicks.” If the starter motor spins

but will not crank the engine, see
“Starter Spins But Does Not Crank
Engine.” On the following two
checks, disconmect and ground the
high tension lead from the spark coil
so that the engine cangnot start:

RELAY DOES NOT CLICK

Connect a jumper from the battery
terminal of the relay to the ignition
switch terminal of the relay, Fig. 4,
connection marked @. If the engine
does not crank, the starter relay is
probably at fault. If the engine cranks,
conncct a jumper from the battery
terminal on the lighting switch to the
(ST) starter relay terminal of the igni-
tion switch, Fig. 4, connection marked
@. If the engine does not crank, the
wire connecting the starter relay to
the ignition switch, or the wiring con-
necting the battery to the lighting
switch is defective. If the engine
cranks, connect the jumper between
the lighting switch battery terminal
and the “AM" or “BAT" terminal of
the ignition switch, Fig, 4, connection
marked @. If the engine does not
crank when the ignition switch is
operated, the ignition switch is at
fault. Replace the switch. If the en-
gine cranks when the ignition switch
is operated, the wire connecting the
ignition switch to the battery termi-
nal on the lighting switch is at fault,
Replace the wire.

CONTINUED ON NEXT PAGE



11-16

GROUP 11 -GENERATING AND STARTING SYSTEMS

STARTER TROUBLE SHOOTING (Continued)

ENGINE WILL NOT CRANK
WHEN IGNITION SWITCH
iS5 OPERATED

{Continued)

RELAY CLICKS

If the relay clicks when the ignition
switch is operated, connect a heavy
jumper from the relay battery termi-
nal to the relay starter motor termi-
nal, Fig, 4, connection marked @, If
the engine cranks, replace the relay.
If the engine does not crank, observe
the spark when connecting and dis-
connecting the jumper, If there is a
heavy spark, see “Check Engine and
Starter Drive” below. If the spark is
weak or if there is no spark at all,
proceed as follows:

Check Cabies and Connections, If
the spark at the relay is weak when
the jumper is connected, inspect the
battery starter cables for corrosion
and broken conductors. Check the
ground cable to see if it is broken or
badly corroded. Inspect all cable con-
nections. Clean and tighten them if
necessary. Replace any broken or
frayed cables. If the engine still will
not crank, the trouble is in the starter
motor, and it must be repaired or
replaced.

Check Engine and Starter Drive. If
a heavy spark is obtained when the
jumper wire is connected, remove all
the spark plugs, and attempt to crank
the engine with the starting motor,

If the engine cranks with the spark
plugs removed, water has probably
leaked into the cylinders causing a
hydrostatic lock. The cylinder heads
must be removed, and the cause of
internal coolant leakage eliminated.

If the engine will not crank, rock

the car back and forth with the trans-
mission in high gear, or in case of
a Cruise-O-Mati¢ transmission or if
the car cannot be rocked, loosen
the starter mounting bolts to free the
starter pinion. If the starter drive is
locked, remove the starter from the
engine, and examine the starter drive
pinion for burred eor worn teeth. Ex-
amine the teeth on the flywheel ring
gear for burrs and wear. Replace the
pinion or the flywheel ring gear if
they are worn or damaged.

If the starter drive is not locked,
remove the starter from the engine,
and perform the no-load current test.
The starter should run freely. Com-
pare the reading obtained from the
ammeter with the no-load current
draw specification for the starter. If
the current reading and no-load speed
are below specifications, the starter
has high resistance and should be re-
paired. If the current reading is above
normal, and the starter is running
slower than it should at no load, it
is probably due to tight or defective
bearings, a bent shaft, or the arma-
ture rubbing the ficld poles. A shorted
coil in the starter also causes the cur-
rent reading to be high. Disassemble
the starter and determine the cause.
Repair if possible, or replace the
starter.

If the no-load current reading of
the starter is normal, the engine is
seized and cannot be turned by the
starter, Disassemble the engine and
repair or replace the defective parts,

STARTER SPINS BUT DOES
NOT CRANK THE ENGINE

If the starter spins but will not
crank the engine, the starter drive is
worn or dirty and is sticking on the
starter shaft, or is broken.

Remove the starier from the en-
gine, and remove the starter drive.
Clean the starter drive parts in kero-

sene and wipe dry. Replace worn or
damaged parts as required. Assemble
the starter drive, and mount the
starter on the engine. Do not use oil
to lubricate the starter drive, It should
work freely when cleaned in kero-
sene and wiped dry.

ENGINE CRANKS SLOWLY

The battery may be low in charge;
there may be excessive resistance in
the starter circuit; the starter may be
faulty; the engine may have excessive
friction.

Figure 3 shows the “road map” for
this symptom.

TEST BATTERY

Test the state of charge of the bat-

tery. If the battery is low in charge
follow “Battery Discharged.” If the
battery is fully charged, check the
external circuit voltage drop.

BATTERY DISCHARGED

Make a “Battery Capacity Test.”
If the battery tests good, recharge the
battery, and check the starter relay
for possible internal shorts to ground
that may have caused the battery to

CONTINUED ON NEXT PAGE
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STARTER TROUBLE SHOOTING (Continued)

ENGINE CRANKS
SLOWLY (Continued)

discharge_ If the battery does not test
good, make a “Banery Test Charge ™
Replace the battery if the test indi-
caies It o be wom our or under
Capecity.

CHECK EXTERNAL CIRCUIT
VOLTAGE DROP

If the battery is charged. fest the
external circuit volizse drop. IF the
volisge drop i cxcessive, follow
“Voltage Drop Excessive ™ If the volt-
age drop is normal, follow ~Vaohage
Drop Normal.™

VOLTAGE DROFP [RESISTAMCE]
EXCESSIVE

If the voliage drop (resistance) is
greater than that specified, locate the
exact part of the circuir with the ex-
cossive resisiance.

If the resistance is in the battery-
to-slaricr-relav-cable, clean and
tishtzn the cable conpections. Re-
check the wvoltage drop. If it 15 still
€xcessive, Teplace the cahle. IT the
resistance of the starter relay contacts
iz excessive, replace the starter relay.

If the resistance iz in the starer
relav-to-sismer-motor  cable, clean
and tighten the czble connections. Be-

check the voltage drop. If it is exces-
sive, replace the cable,

If the resistance is in the battery-
to-ground cable, clean and righten the
cable connections, Recheck the voli-
age drop. If ir is sill excessive, re-
place the cable,

YOLTAGE DROP NORMAL

If the voliage drop (resistance} is
normal, test the starer cumrent draw
while the starier is cranking the en-
gine (normal 155-1940 amperes). Then
test the starier st oo Ioad (normal
80 amperes maximum). Follow the
heading below that applies:

Craoking Current Low or No Load
Cormrent High or Low. Recmove the
starter from the engine, and disas-
zemble it Determine the cavse of
the trouble, and cormect it if possible.
If the wouble can notl be corrected,
replace the fanlty part, assemble the
stamer, and mount it on the engne.

Cranking Corrent High and No
Load Cuwrrent Normal. If the crank-
ing current s high and the current
draw =1 no load is normal, the staner
15 OK. The engine has cxcessive fric-
tion, 2nd the cause must be deter-
mined Repair or replace the fauly
parts.

E] STARTER AND CIRCUIT

Heavy cables, connectors, and
swilches are used in the starting sys-
lﬂnbccauseufﬂ:ahjghmrrmtm—
guired by the starter while it is crank-
ing the engine. The amoant of resist-
ance in the starting circuit must be
kept to an absclote minimum o pro-
vide manmum current for siarer
opersiion. Loose connections, cor-
roded relay contacts, and pariaily
broken cables will result in slower
than normal cranking speed, and may
even prevent the starter from crank-
ing the cogine.

The staner is 2 four-brush, series-
parzallel wonnd unit. The circuit o
the siarier is completed by means of
a relay controlled by a switch which
is part of the ignition switch mounted
on the instroment panel. The retum
circuir is throush the starter hous-
ingz, engine block, and bamery ground
cable o the battery.

Figure 5 chows the siarter mounted
on 20 engine equipped with a2 Cruise-
O-Maric transmission.

needed to pedorm the test proce-

FIG. 5—Storter Mounting

STARTER AND CIRCUIT TESTS

Five different tests of the starter
ment of these esis s not intended o
indicate an order of procedure. The
salectinn of the iest o be made is
controlied by the circumsiances en-
countered, usually as @ result of ana-
Ivzing mwouhles 2s covered in mouble
shooting. The following uniis will be

Carbon pile rheostzt (heavy duty)
Assorted connecling wircs and
jumper wircs eguipped with suit-
zble connectors,

STARTER LOAD TEST

When this tast is performed in con-
junction with the “Starter No-Load
Test,” it will determine if the starfer
15 fauliy or if the engine hss exces-
sive fnoction.

Connect the test egquipment as
shown 1n Fig. 6. Be sure that po
current is fowing thropgh the am-
meter and carbon pile theostat por-
tion of the circuit (rheostat & maxi-
mum ressiance). Crank the cogine
with ihe ignition OFF, amd determine
the exact reading on the volimeter,
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YOLTMETER

BATTERY

CARBOM PILE RHEQSTAT

POSITIVE LEAD

TC OTHER CIRCUITS

(/‘/ STARTER RELAY
——

CARBON PILE
RHEOSTAT

! STARTER
£ 4
I
STARTER SWITCH 9
-— [ON IGNITION
- SWITCH) d
H TO IGNITION
' con
— e BATTERY ™

TG BATTERY TERMINAL ON HEADLIGHT SWITCH

FIG. 6—=Starter Load Test

This test is accomplished by discon-
necting and grounding the high ten-
sion lead from the spark coil, and by
connecting a jumper from the battery
terminal of the starter relay to the
ignition switch terminal of the relay.

Stop cranking the engine, and re-
duce the resistance of the carbon pile
until the voltmeter indicates the same
reading as that obtained while the
starter cranked the engine. The am-
meter will indicate the starter current
draw under load. This reading should
be a maximum of 190 amperes with
the engine at normal operating tem-
perature,

STARTER NO-LOAD TEST

This test will uncover such faults
as open or shorted windings, rubbing
armature, and bent armature shaft.
The starter can be tested, at no-load,
either on the engine or test bench.

On Engine. To test the starter, the
engine must be running at idle speed

POSITIVE LEAD

AMMETER

AMMETER

POSITIVE LEAD

STARTER 41051-A

FIG. 8—starter No Load Test on
Test Bench

to prevent the starter drive from en-
gaging the flywheel. With the engine
idling, make the ammeter connections
as shown in Fig. 7. The no-load cur-
rent draw on the ammeter should be
80 amperes maximum,

NEGATIVE LEAD

TO OTHER CIRCUITS

BATTERY
——
| ¥ |
STARTER
_c-—c' STARTER
- RELAY
g
STARTER SWITCH p
- [ON IGNITION
SWITCH}
H TO IGNITION
' ColL
-‘1 [

TO BATTERY TERMINAL OMN HEADLIGHT SWITCH

FIG. T—Starter No Load Test

AMMETER

IGNITION | = +

SWITCH

POSITIVE
LEAD

STARTER ~
11049-A

On Test Bench, Connect the starter
to a battery with an ammeter in the
circuit as shown in Fig. 8. The
starter will run at no-load, and the
current draw indicated on the am-
meter should be 80 amperes maxi-
mum,

ARMATURE AND FIELD OPEN
CIRCIHT TEST—TEST BENCH ONLY

An open circuit armature may
sometimes be detected by examining
the commutator for evidence of burn-
ing. The spot burned on the commu-
tator is caused by an arc formed
every time the commutator segment
connected to the open-circuit winding
passes under a brush,

An open circuit test of the field can
be made on the test bench by connect-
ing a voltmeter and battery as shown
in Fig. 9. Since the starter has three
field windings, it will be necessary to
check each of the windings sepa-
rately. If no voltmeter reading is ob-
tained, the coil is open.

NEGATIVE LEAD

J1050-A



PART 11-2—STARTING SYSTEM

J1032-A

FIG. 9—0pen Circuit Test of Field

ARMATURE AND FIELD GROUNDED
CIRCUIT TEST—TEST BENCH OMNLY

This test will determine if the wind-
ing insulation has failed, permitting a
conductor to touch the frame or
urmalure core,

To determine if the armature wind-
ings urc grounded, make the connec-
liens as shown in Fig, 100 If the voli-
meter indicates any voliage, the wind-
ings are grounded,

Grounded field windings can be
delected by making the connections
as.shown in Fig. 11, If the volimeter
indicates any voltage, the field wind-
iogs are grounded.

STARTER CIRCUIT TEST

Excessive resistance in the starter
circuil can be determined from the
resulls of this test. Make the test con-
neclions a5 shown in Fig, 12, Crank
the cogine with the ignition QFF.
This test is sccomplished by dis-
connecting and grounding (he high
tension lead from the spark coil and
by conpecting a jomper from the bat-
lery terminal of the starter relay fo

MEGATIVE FOSITIVE LEAD

LEAD

1O OTHER
CIRCUITS

the ignmition switch terminal of the
reluy.

The voltage drop in the circuit will
be indicated by the voltmeter, Muxi-
mum iliowable voltage drop should
b

Connections marked @ , . . 0.5 volt

Connectivns marked @ . . . 0.1 volt

Connections marked @ . . .0.3 volt

Connections marked @ . . .0.1 valt

STARTER REPAIR

In manyv cases it will not be neces-
sary to completcly disassemble the
starter 1o sccomplish repair or re-
placement of certain parts, Para-
graphs “Armature Replacement,”
“Commutator Turning," and “Hrush

TOUWCH VOLTMETER
POSITIVE LEAD TO
COMMUTATC

VOLIMETER NEGATIVE LEAD

J1054-A

FIG. 10—Grounded Circuit
Armature Test

Replacement," below, are procedures
which eliminule the sieps in disassem-
bly that do nol apply (o these partien-
lar operations.

REMOVAL AND INSTALLATION

Disconnect the starter cable at the
starler wrminal, remove the elutch

HOGATIVE-LEAD POSITIVE LEAD

]

\- BATTERY 2
POSITIVE LEAD [+
= STARTER SWITCH
[ IGHITION
SWITCH| ' TO IGHNITION
[ alwll]
ST

T BATTERY TERMIMAL OM HEADUGHT SWITCH

FIG. 12—Starter Circuit Test

BATTERY

LEAD 41055-A

FIG. 11—Grounded Circuit
Test of Field

housing to starter screws, then re-
move the starter assembly. It may be
necessary (o tilk the siarier slighdy
to clear the sturter drive around the
fiywheel.

When installing the starter, assem-
ble the motor 1o the enging, Install the
cluich housing Lo sturter screws. Soug
all bolts, then tighten o 15 10 20 foot
pounds, tightening the middle bolt
first, On a vehicle cquipped with an
automalic  ransmission, the auto-
mati¢ transmission dipstick 1ube
bracket is mounted under the sarter
side mounting bolt,

Make certnin that the rubber szal
is properly positioned before mount-
ing the starter. If wouble is encoun-
tered in Keeping the seal in position,
apply rubber cement to both the seal
and the engine block 1o hold the sea)
in position while mounting the starter.
COMPLETE DISASSEMBLY

Use the following procedure when
it becomes neccssary to completely
overhaul the sturter, Figure 13 illus.
trates the sturter completely disas-
sembled,

sl
il
STARTER - oot

J1057-A
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BRUSH END:PLATE
GROUND ERUSH “o

FIG. 13—Disassembled Starter Motar

Disassembly

1. Bemove the starter drive,
through bolts, and rear end plate (Fig.
13). Be sure to remove all burrs from
the shafi to prevent scoring the rear
end plate bushing,

2, Remove the armature snd re-
move the cover band.

3. Remove the brushes from their
holders, and remove the brush end
plate,

4. Unscrew the ground brush
screws, and remove the ground
brushes.

Towl— VUSE Asbor Frems TO HOLD
10044-4 Tool 1M SCREW SOCKET

BE SURE TO SEAT DENE HEAD
I SCREW SOCKET

J1039-A

FIG. 14—Pole Shoe Screw
Removal

5. Unscrew the three field-pole-
shoe screws as shown in Fig. 14 The
arbor press prevents the wrench from
slipping out of the screw.

6, Unsolder the feld coil leads
from the terminzl screw, and remove
the pole shocs and field coils from
the frame.

7. Remove the nut and washers
from the lerminal and remove the

BRUSH SPRIMG

SHUNT GDIF.

-------- 122
i
L—

"'r

N =
\ e .14.’] II].\

FIELD CQILS
REAR EMD- PLATE

J105E-A

terminal. Remove any excess solder
from the terminal slot. Use o 300-
watt soldering iron for soldering op-
crations on the starter terminal,

Cleaning and Inspection

1. Wipe the field coils, armature,
and armature shaft with o clean cloth.
Wash all other parts in solvent and
dry the parts,

2, Inspect the armature windings

for broken or burned insulation and

unsaldered connections.

3. Check the armature for open
circuits and grounds,

4. Cheek the commutator for run-
out (Fig. 15). Inspect the armature
shaft and the two bearings for scor-
ing and excessive wear.

5. Check the brush holders for
broken springs and the insulated
brush holders for shorts to ground.

6. Check the brush spring tension.
It should be 45-56 ounces. Replace
the springs if the lension is not within
limits,

T. Inspect the field coils for burned
or broken insulation. Check the field
brush solder connections and lead
insulation.

Assembly

1. Install the terminal screw with
insulator washers and terminal put.
Be sure to position the slot in the
screw parallel to the frame end sur-
face.

2. Position the serics field coils
with the leads in the terminal screw
slor, and the shunt coil as shown in
Fig. 16.

3. Install the fizld pole shoes and
screws. As the pole shoe screws are
tightened, sirike the frame several
sharp blows with a soft-faced ham-
mer to seat and allgn the pole shoes.

4. Solder all leads using rosin core
sodder,

5. Position the shunt coil ground
lug under the pround brush terminal
furthest from the starter terminal
(Fig. 16). The other shunt coil lead
is soldered to the series field coil lead
farthest from the starter terminal,

6. Instull the screws that connect
the ground brushes to the starter
frame,

7. Install the brush end plate mak-
ing sure thut the brush-plate boss is
located 1o the slot in the ‘starter
[rume. Do not pinch the brush leads
between the end plate and the frume.

8. Place & thrust washer on each
end of the shall, slide the wrmuture in
place, amd install the rear end plate
with the end plate dowel [ocuted in
the starter frame slot,

9, Install the through bolis,

Dial indicatar

ROTATE ARMATURE
SHAFTS OM BEARING
SURFACEG

"V Blocks J10&0-A

Flﬁ. 15—Commutator Runout
Check

10. Install the hrushes in their
holders being sure to center the
brush springs on the bhrushes,

11. Place the cover band on the
starter, and tighten the clamp screw.

12. Install the sturter drive,

FIELD

FELD COIL |
BRUSHES _.

=

TERMIMAL SCREW  J10481-A

FIG. 16—Field Coil Assembly

ARMATURE REPLACEMENT
Remove the starter drive, through
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bolts; rear end plate, and cover band.
Bo sore to remove all bons from the
shaft to prevent scoring the rear end
plate bushing. Remove the armature,
Before installing the new armatore;
pull the brushes from their holders.
Slide in the armature; and install the
rear end plate and through holts, The
end plate dowel most be alipned with
the slot in the starter frome.
Replace the brushes in their hold-
ers, and center the brush springs on
the brushes, Instal] the starter drive.

COMMUTATOR TURNING

Checle the commutator runout as
shown in Fig. 15. If the surface of
the commutator i5 rough or more
than 0,002 inch out-of-round, turn it
down.

Polish the commutator with 00 or
#000 sandpaper to remove all burrs
left by the turning operation. Be sure
that mo copper particles remain on
the insulation between the segments,
It Is not mecessary to undercut the
mica on the starter motor commu-
tafor.

BRUSH REPLACEMENT

Replace the starter brushes when
they are worn to % inch in length,
Alblways install a complete set of new
brushes.

USE Sondpoper QRLY, CUT  HOLD. EMD PLATE
STRIP SLIGHTLY WIDER FROMA TURNIMG
THAN BRUSH G

T
ROTATION  J1084-A

FIG. 17—Sturter Brush Seating

1. Loosen and remove the cover
band.

2, Remaove the two through bolts
from the starter frame.

3. Remaove the hrushes from their
holders,

4. Remove the brush end plate
and the armature rear end plate as-
sembly,

5. Unsolder the brush leads [rom
the field coils.

6. Unscrew the ground brush
terminal  serews, snd remove the
ground brushes.

7. Clean the carbon and dirt {rom
the brush end plate, Reploce the brush
end plate if the insulation between
the field brush holder snd the end
plate 18 cracked or broken.

8. Muke sure that the new hrushes
slide freely in the holders. Sent the
new brushes by sanding (Fig, 17).

9. Solder the new field brushes to
the field codls.

10, Position the shunt ¢oil ground
lug under the ground brush terminal
closest to the starter terminal, Con-
neet the new pround brushes to the
starter frame with the terminal
SCraws,

11. Install the brush end plate.

12. Slide the armaturs rear end
plate assembly in place. Malke sure
that the locating boss jn the brush end
plate and the dowel in the rear end
plate are located in the slots In the
starter frame,

13, Install the two through bolts
in the starter end plates.

14. Place the brushes in their hold-
ers. Be sure to center the brush
springs on the brushes,

15, Install the cover band and
tighten the clamp screw,

E] STARTER DRIVE

The starter drive is the “Folo-
Thru" type shown in Fig. 15, The
“Falo- ® drive i serviced only
a5 a complete nnit, because of the
calibration requirements on the lock
pin and anti-drift pin springs.

REMOVAL AND INSTALLATION

To remove the "Folo-Thru" drive,
compress the spring uotil the end
anchor plate clears the drive pin, Re-
move the drive pin. Slide the drive
assembly off the shaft.

To install the drive assembly, line
up the pin hole with the hole in the
shaft, Compress the spring enough
to allow insertion of the drive pin.
Insert the pin. The anchor plate cov-
ers up the pin holes and pravents the
pin from coming out,

CLEANING AND INSPECTION

A sticking starter drive can be
cleaned in kerosene. Use a brush to
remove grease and dirt from the
worm threads. until all prit is re-
moved. Do oot oil the starter drive,
It should work freely after cleaning
in kerosene and wiping dry,

Inspect the pinion for burrs and
broken or badly worn teeth. Check
the action of the pinion on the worm
threads. It should slide freely on the
threads, Check the drive spring to
see if i1 is cracked, hroken, or the
end tangs are bent. If any of the
pinion teeth are badly worn, burred
or broken, it will be necessary to re-
place the drive. 'The *“Folo-Thra"
drive has a lock pin which holds the
pinion from rofating when it is in the

LOCK PN LOCK AMCHOR - DRIVE
DETEMT ] PLATE

OVER-RUNNING
J1D065-A

FIG. 18—"Folo-Thru" Starter
Drive

AMTI-DRIFT
PN CLUTCH

extended position. Onee the pin has
dropped into place, it will not dis-
enpage unless the starter 5 mounted
on the car and the engine speed
renches 310-3%0 rpm, It cannot be
forced oot of positlon by hand,



SPECIFICATIONS

GENERATOR
Field Maximem Gen. Maximum Charging Rate Brushes
Current Gommutatoer nm
Draw Runout Watls Chiarge Generator Original Spring
@ 12 Vaolts (Inches) Sharls* Amperas Spaed No. Length Tension
(Amperes) (rpm)* (Inches) (Ounces)
L.5.1.6 0.002 450 1300 30 2525 2 0.86 32-40
15-1.6 0.002 525 1460 35 2670 2 0.86 32-40

External Circuit Resistance (generator armature terminal to battery positive terminal) 0.7 Volt Maximum @ 30 Amperes.
*To find the equivalent engine rpm. divide the crankshaft pulley diameter by the generator pulley diameter, and multiply by the generator rpm.

REGULATOR VOLTAGE REGULATION SETTING
Current Rating (Amperes) 30 ] 3% VERSUS AMBIENT AIR TEMPERATURE
Cut-In Voltage 12.4-13.2 Ambient
Reverse Current to Open (Amperes) 69 [ 26 Temperature Yoltage Regulation Setting (Volts)
Voltage Regulation @i 75°F. 14.6—15.4 °F.
Current Regulation (Amperes) 28-32 | 33-3 . 25 15.1-15.9
35 15.0-15.8
45 14.9-15.7
ALLOWABLE BATTERY FAST z5 148156
CHARGE TIME 55 14'7_15'5
{(Domestic Only) 75 146154
Specific Maximum 85 14.5-15.3
Gravity Fast Charge Time a5 143-151
Below 1.150 1 hour 105 14.2-15.0
1.150 to 1.175 ¥ hour 115 14.1-14.5
1.175 to 1.200 Cihour | 125 13.9-147
1.200 10 1.225 Y4 hour 135 13.8-146
Above 1.225 Slow Charge Only 145 13.6-14.2
STARTER MOTOR
Normal Engine Minimum Stal! : Maximum
Gurrent Draw Cranking Torque (@ 5 Maximum No Load Commutator
Under Load Load
(Amperes) Speed Volts (Amperes) Amperage Rungut
P (rpm) {Foot-Pounds) P (Inhes)
155-190 150-180 155 550 80-85 0.002
STARTER BRUSHES
Minimum Wear Brush No
Mfg. Length Limit Spring Tension Used
(Inches) (Inches) {Ounces)
0.43-0.48 s 43-56 4
BATTERY (12 VOLTS)
QOriginal Equipment Replace With
F”('f‘(';l OC;ap Plates ﬁ‘orzfs Ground Part Number
- Red 66 | 55 B9A-10654-D
Gray 78 65 Negative B9A-10554-E
Yellow 66 70 BYA-10654-F
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] TROUBLE SHOOTING

Problems of the lighting, horn, and guides. These guides list many of the not in the order of probable occur-
indicator systems are covered in one sources of trouble encountered in the rence. Individual circumstances and
of the following trouble diagnosis electrical systems. The items listed are experience will dictate which items to

check first.

LIGHY TROUBLE DIAGNOSIS GUIDE

If all the headlight do not light, 4. Disconnected or broken wire
check for the following: from the headlight switch to the beam
ALL HEADLIGHTS DO 1. Loose battery cable. selector switch (Fig. 1).
NOT LIGHT 2. Loose or broken wire from the 5. Defective beam selector switch
battery to the headlight switch (Fig. (page 12-7).
1. 6. All headlight bulbs burned out,
3. Defective headlight switch {page This may be caused by a defective or
12-7). improperly adjusted generator volt-

age regulator (page 11-11),

INDIVIDUAL LIGHTS DO Check for the following: 2. Loose or broken wires to the
NOT LIGHY 1. Burned out bulb. bulb.
LIGHTS BURN OUT Lights burn out prematurely be- 2. Excessive vibration.
REPEATEDLY cause of: 3. Improperly adjusted or defec-
I. Loose or corroded electrical tive generator voltage regulator (page
connections, 11-11).

HORN TROUBLE DIAGNOSIS GUIDE

Check for the following: 3. Open wire (vellow) to the horn
1. Loose connection at the horn relay,
HORNS DO NOT SOUND button contact, 4. Inoperative relay.
2, Open wire (blue-yellow band) to 5, Horns defective or out of ad-
the horn button. justment {page 12-8).

CONTINUED ON NEXT PAGE
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HORN TROUBLE DIAGNOSIS GUIDE (Continued)

ONE HORN FAILS TO
OPERATE

Check for the following:
1. Broken or loose wire from the
relay to the horn.

2. Horn defective or out of ad-
justment (page 12-8).

HORNS OPERATE
CONTINUOUSLY

Check for the following:

1. Shorted wire to the horn button.
2. Shorted relay.

INSTRUMENT TROUBLE DIAGNOSIS GUIDE

OIL PRESSURE INDICATOR
LIGHT INOPERATIVE

Check for the following:
1. Indicator bulb burned out.
2, Loose or broken wire from the

light to the indicator switch,
3, Defective oil pressure indicator
switch (page 12-10).

CHARGE INDICATOR
LIGHT INOPERATIVE

Check for the following:
1. Burned out bulb.
2, Loose or broken wires to the

armature terminal of the voltage
regulator and/or generator.

3. Generator armature not
grounded.

FUEL GAUGE ERRATIC
OR INOPERATIVE

Check for the following:

1. Loose or broken wire from the
constant voltage regulator to the fuel
gauge,

2. Defective fuel gauge (page 12-
10).

3. Loose or braken wire from the
fuel gauge to the fuel tank sending
unit.

4, Defective fuel tank sending unit
(page 12-10).

5. Ground wire at the sending unit
loose or broken,

CONTINUED ON NEXT PAGE
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INSTRUMENT TROUBLE DIAGNOSIS GUIDE (Continued)

TEMPERATURE GAUGE
ERRATIC OR
INOPERATIVE

Check for the following:

1. Loose or broken wire from the
constant voltage regulator to the tem-
perature gauge,

2. Defective
(page 12-11).

temperature gauge

3. Loose or broken wire from the
temperature sending unit to the tem-
perature gauge.

4, Defective temperature sending
unit {page 12-11).

BOTH FUEL AND
TEMPERATURE GAUGES
ERRATIC OR INOPERATIVE

Check for the following:
1. Loose or corroded constant vol-

tage regulator ground.

lator (page 12-10).

the constant voltage regulator.

2. Defective constant voltage regu-

3. Broken or loose wire from or to

E] LIGHTING SYSTEM

Four sealed-beam headlights are
used, two in each fender. The two
outboard lights have two filaments
each for low beam and high beam,
and ate marked by a numeral “2”
molded in the glass lens. Locating
tabs molded in the glass allow the
mounting of the No. 2 lights in the
outhoard headlight suppert frames
only. The low beams are used for
city driving, when meeting oncoming
traffic on the highway, and for No. 2
headlight alignment.

The inboard headlights with a
numeral “1” molded in the glass lens
have only one filament and are used
for highway driving along with the
high beams of the No. 2 headlights.
Locating tabs molded in the glass
allow the mounting of the No. 1
lights in the inboard headlight sup-
port frames only. A conventional
beam control switch is located on the
floor board near the left.

Quick disconnect terminals are
provided at the front of the left and
right fender aprons, and at the rear
of the left fender apron. The termi-
nals are color coded. Like colored
terminais are connected together.
The green wire with a black band
supplies current to the headlight high
beams. The red wire with a black
band supplies the low beam filaments.
The black wire with a yellow band
supplies the parking lights (Fig. 1).

Wiring diagrams are presented in

HIGH BEAM

INDICATOR ClrcuIT

#16 Green-Black

#16 Green-Black

Band
FOOT
COUNTRY DIMMER
BEAM SWITCH

" s

-

CITY BEAM

Band

[ #14 Red-Black
Band

|
[~ 418 Green-Black

Band
HEADLIGHTS

GROUND AT FENDER
APRON

FIG. 1—Headlight Circuit Diagram

Figs. 1 and 2. Assembly and disas-
sembly operations are illustrated
when it is necessary to show details
or changes in procedure,

HEADLIGHT ALIGNMENT

All headlight adjustments should be
made with & full gas tank, an empty
car and recommended pressure in all
tires. Before each adjustment, bounce
the car by pushing on the center of

PARKING
LIGHTS

E HEADLIGHT
SWITCH

#18 Blue-Red

TC STOP LIGHT

#16 Rad-Yellow
Band

#18 Blaock-Yeilow

Band

#18 Grean

TG INTERIOR
LIGHT SWITCH

BATTERY TERMINAL
QF STARTER RELAY

l---|l-37_

#12 Yellow

#18 Green. Yellow
Band

TAIL LIGHTS

#18 Block

-l
LICENSE PLATE
LIGHTS

TO INSTRUMENT
LIGHTS

e

K1063-A

both the front and rear bumpers, to
level off the car.

Each headlight is adjusted by
means of two screws located under
the headlight trim ring as shown in
Fig. 5.

To align the headlights by means
of a wall chart, select a level portion
of the shop floor. Lay out the floor
and wall as shown in Fig. 3.

1. Using tool T59L-13007 (Head-
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#18 Orange-Blue Band _—

125

BATTERY TERMINAL
OF STARTER RELAY

#10 Yellow

$18 Green-Yellow Bond BULB REPLACEMENT
reen- Y ellow Sam

Replacement of bulbs in the light-
ing system is illustrated in Figs. 6

/ (" COMELIGHT

SWITCH

\_F_U§E___
TO TURN INDICATOR

-= LIGHT

SWITCH

TURN INDICATOR

STOPLIGHT
SWITCH

DCOR
COURTESY
SWITCH

DOOR
COURTESY
SWITCH

#18 Block-Blue

S
Band #18 Green

#18 Green

STOPLIGHTS

#18 Green-Orange
Band

TO TURN INDICATOR
SWITCH

TURN INDICATOR LIGHT

K1064-A

FIG. 2—Dome Light and Stop Light Diagram

light Alignment Wall Charts), center
the vehicle in front of the charts, as
shown in Fig. 4. Although the vehicle
headlights are positioned 10 feet from
the charts, the charts are designed to
provide a high beam drop of 2 inches
in 25 feet. Check your state law, as an
additional allowance will have to be
made in states requiring a greater
drop.

2. Select the Thunderbird aiming
charts and position them as shown in
Fig. 4. Lock them in position by turn-
ing the stud caps 90°. Be sure that the
bottom of each chart is located in the
retainers,

3. Measure the distance from the
floor to the headlight lens center of
each outboard light. Record the aver-
age height, Subtract 20 inches from
the average height, This dimension
("A” Fig. 4) is the distance that the
No. 2 headlight horizontal line on
each chart must be positioned above
the 20 inch basc line.

4. Adjust the chart up or down so
that the distance between the 20 inch
base line and the No. 2 headlight hori-
zontal line on the chart, is equal to
the dimension just computed.

5. Adjust each No. 1 (inboard}

headlight hot spot on the target as
shown on the inset (Fig. 4). Cover the
No, 2 lights when making this adjust-
ment.

6. Put the headlights on low beam.
Adjust each No. 2 (outboard) head-
light hot spot in the corner of the
rectangular pattern as shown on the
inset (Fig. 4).

Always bring each beam into final
position by turning the adjusting
screws clockwise so that the head-
light will be held against the tension
springs when the operation is com-
pleted.

ESTABLISH

HORIZONTAL
20" BASE LINE
ON WALL

10 FEET

BE, WITH VEHICLE IN POSITION

PLACE WHERE CENTER LINE QF FRONT AXLE WOULD\;X\

through 11, These illustrations cover
headlights, parking lights, tail, stop,
and license plate lights, domelights,
and instrument lights.

HEADLIGHTS

Remove the retaining screw and
headlight trim ring,

Loosen the retaining ring screws
(Fig. 6), rotate the retaining ring
counterclockwise, and remove it. The
headhight bulb may now be pulled
forward far enough to disconnect the
wiring assembly plug.

Plug in the new bulb, and place it
in position, making sure that the lo-
cating tabs are placed in the position-
ing slots. Only No. 1 bulbs will mount
in the inboard support frames, and
only No. 2 bulbs will mount in the
outboard support frames,

Install the retaining ring, rotating
it clockwise under the screws, and
tighten the screws,

Place the trim ring into position,
and replace the mounting screw,

PARKING LIGHT

To replace the bulb in the parking
light, remove the retaining screws,
lens, and gasket (Fig. 7). The bulb is
the double contact bayonet-type for
use with the turn indicator. After the
bulb is replaced, the gasket, lens, and
retaining ring are then replaced.

TAIL AND STOP LIGHT AND
LICENSE PLATE LIGHT

Four tatllights are used, two on
each side. All four lights are used for
the stop lights. The outboard lights
are used as turn indicator lights. All
four lights may be removed for serv-

ESTABLISH VERTICAL CENTER LINE ON WALL

POINTS, ARRIVED AT BY SIGHTING OVER THE 20" UPRIGHTS,
REPRESENT THE 20" HEIGHT REGARDLESS OF ACTUAL
DISTANCE FROM FLOOR

FRONT SURFACE OF HEADLIGHT BULB

20" HIGH AND BOTH
EXACTLY THE SAME

59"

PLACE WHERE CENTER LINE OF REAR AXLE
WOULD BE, WITH YEHICLE IN FOSITION

FIG. 3—Floor and Wail Layout

K1003-A
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CENTER BULE |

HOT S5POT ON TARGET

ADJUST BULE 2
PATTERN IM CORMER

20% BASELINE

HORIZONTAL CENTERLIME
OF HEADLIGHTS

lrﬁ1l
FLOOR LINE <,/'
L 13 FEET, CHART
T8 BULE
.\\L-\.
;.
P e
20" BASELIME ‘“\\
CENTERLINE :
OF VEHICLE g -
TR K1065-A

FIG. 4—Headlight Wall Charis

ice from inside the lugzape compart-
ment. First remove the interior trim
panel oo the side being worked on.
The lights may then be removyed by
rotating the socket assembly .one
quarter turn to disengage the holding
lugs:

Two lights illuminate the license
plare, A disassembled view of one of
the lights is shown in Fig. 8. The bulb
and socket aysembly snups into the
bezel and lens assembly which then
mounts into the bumper guard (Fig.
8).

LCOSEN  SCREW TO LOWER BEAM

TIGHTEM. SCREW TO
SWING BEAM LEFT
LOOSEN SCREW TO
EWIMG BEAM RIGHT

LOQSEN  SCREW TO
SWING BEAM EEFT

TIGHTEN. SCREW TO
SWING BEAM RIGHT
K1003-A

FIG. 5—Headlight Adjustment

INTERIOR LIGHTS

The dome light is a plastic vnit,
which is held to the roof by two
screws. Access. may be had for bulb
replacement by removing the dome

light (Fig, 93,

BULE RETAIMING RING

WIRIMG
ASSEMEBLY

K100&6-A

FIG. 6—Disussembled Headlight

INSTRUMENT LIGHTS
The instrument panel light bulhs

" can be replaced by pulling out the

individual light sockets from the rear
of the panel {Fig. 10).

SWITCHES

Nlustrated procedures for the re-
placement of the headlight switch,

beam-control switch, stop light
switch, dome light switch, and igni-
finn switch -are given here.

HEADLIGHT AMD BEAM SELECTOR
SWITCH TESTS

The following tests may be made
to determine whether a headlight
switch or a beam sclector switch is
defeclive.

Set the headlight switch to the
headlight position, and operate the
beum selector switch, If none of the
headlights turn on when the beam
selector switch is operated, yet the
instrument panel lights operate, the
headlight switch or the red-vellow

GASKET BULE

Light
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(ASKET  BEZEL

3 |'-

SOCKET AND BULE

FIG. 8—License Plate Light

K1068-A

band wire from the headlight switch
o the beam control swilch is prob-
ably defective. Substitute a known
pood switch for the suspected swilch
Lo determine whether the switch or
the wiring is at fault.

If the headlights operate only with
the beam control swilch in onc posi-
tion, the switch or the wiring from the
switch to the headlight is defective,
Substitule & known good switch for
the suspected switch o determine
whether the switch or the wiring is
at fault.

CAUTION: Before removing any
switch, disconnect a haitery cable
from one of the battery terminals.

HEADLIGHT SWITCH

Remove the control knob and
shaft by prossing the knob release
button on the swilch bousing (Fig.
11), with the knob in Lhe OFF posi-
tion. Turn the shaft dlightly, and pull
it out ol the switch.

Unscrew the mounting nul, re-
move the bezel and switch, and dis-
connect the wires.

To install the switch, connect the
wires (o their terminals, insert the
switch in the instrument panel, and

fstall the bezel and mounting: nu,

[nstall the knob und shaft assembly
by inserting it all the way into the
switch unril a distinet click is heoard,
In some instances It may be neces-
sary lo rotule the shaft slightly until
it engages the switch-vontuet carrier.

HEADLIGHT BEAM CONTROL SWITCH

Lay the floor mat bhack from the
area of the swilch, and remove the
mounting plate screws (Fig. 12). Re-
move the switch from the mounting
plate, und disconnect the wire lermi-
nal block from the switch.

K1011-A

FIG. 3—Dbisassembled Dome Light

To install the swilch, connect the
terminal block o the switch, mount
the swilch on the mounting plate, and
install the plate and switch to the
floor. Replace the floor mar.

STOP LIGHT SWITCH

Disconnect the wires at the bullet
conneclors, and unscrew the swiich
from the master-cvlinder (Fig. 13).

DOME LIGHT SWITCH
The dome hght switch is 2 pan
of the headlight switch. It is actusted

ENSTRUMENT FAMEL

FIG. 10—instrument Panel Lights

e

OlL PRESSURE INDICATOR

S
K1049-A

INTERIGR  KNOB RELEASE
LIGHT FUSE BUTTCM

IMSTRLMERNT
LIGHT DIMMER
COMTROL

DOME UGHT
SWITCH

K1013-A

FIG. 11—Headlight Switch, Dome
Light Switch, and Circuit Breaker
Assembly

by rowating the switch control knob
to the maximum counter-clockwise
position. The dome light ‘and head-
light switch is replaced as a unit {Fig.
11),

FIG. 12—Headlight Beam Conirol
Switch

IGHITION SWITCH

The ignition switch I= removed and
installed at the rear of the instriment
panel. Disconnect the battery. Press
in the switch body from the rear of
the panel. Rotate the bezel 1 tum
counterclockwise (Fig. 14), then re-
move the switch from the rear of the

a0 /8
STOPLGHT SWITCH

FIG. 13—Stop Light Switch
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panel, and dlsconnecl the wires from
the switch terminals.

CIRCLNT BREAKER AND FUSES

A combination headlight switch,
dome light switch, circuit breaker
and fuse assembly i wsed (Fig, 11).
One of the circuit breakers protects
the headlight circuit, the second cir-
it brewker protects the insirument
lights, parking lights and the stop

K1072-A

FIG. 14—ignition Switch Removal

v

8. Black Grean Haed
A8 Blyw-Blagk Bond
Bl+R Bhéa:Rad Baad

G- Grewn-Block Bapd
G-W Graen. YWhile dand

FIG. 15—instrument Panel Wiring

iight, and tail light circuits, One fuse
protects the interior lighting circuit,
The second fuse protects the wrn sig-
nal lights,

The breaker assemblics are integral

0¥ Qrange Yellaw Bapd
R81 Rucl- Bhiew Bond

¥ Vallow
Y8 Yallaw-Hinck Boand

-G

B-G Red-Green Band
R-W Ned- White Band
WeBl Whike.Blye Band
W.R Whira-Red Bond
Klor3.a

with the headlight switch and are
serviced us @n assembly. The unit is
mounted as shown in Fig. 15, The
fuses are mounted on the back of the
assembly,

E] HORNs

The Thunderbird is equipped with
a puir of tuncd horns controlled by a
relay. The horn button closes the re-
lay contacts, complcting the circuit (o
the horns. One of the horos has a
high-pitched tone; the other has a
low-pitched tone. The horn circuit
isshown in Fig 16.

TEST AND ADJUSTMENT

The only test necessary oo the
horms is for current draw. The cur-
rent adjusiment also adjusts the tone
of the horm.

18 Bies-Yellow Bond

HOEM
BELAY =53 TQ HOEN
ELATON
=14 Elock

FIG. 16—Hom Gircuit

CURRENT DRAW TEST

Connect u voltmeter and am-
meter 1o the horn and to o voltage
supply as shown in Fig. 17. The
normal current draw for the horns at
12 volts is 9.0-10.0 amperes.

CURRENT ADJUSTMINT

Current is adjusted by changing the
contact tension (Fig. 18), Connect
the horn as shown ian Fig. 17, Tumn
the lone-adjusting nut uniil the cur-
rent is within the limits specified. Do
nol sttempt to adjust the horn while
it ks blowing. If the current cscillates
beiween 9 and 12 amperes, turn the
adjusting nut clockwise 2 small
amount. Replace the born if it can
oot be adjusted.

REPLACEMENT

The horns are mounted at the left
of the radiator on the fender apron.
Remove the horn 1o horn mounting
bracker stud nuts. Remove the horn
[rom the brackel and disconnéct the
horn wire at the terminal.

To install, attach the horn wire 10
the horn terminal, then mount the
horn in position,

HORN RING REMOVAL

A disassembled view of the hom
ring is shown in Fig. 20. The horn
fing is asscmbled to the stecring
wheel. The horn ring contacr makes
connection with the horn relay wire
by means of a sliding contace
mountcd on 2 plastic plate which is
attached to the end of the siesring
column. When the horn rfing is de-
pressed, the hom ring contact makes
connection with ground through 2
"C" washer clipped to the steering
wheel hub.

To remove the horn ring, pull off
the decorative cover af the center of
the sieering wheel and remove the
wheel from the sleering gear shaff,

POSITIVE

REGATIVE LEAD

JUMFER WIRE | KID1B-A

FIG. 17—Hom Current Drow Test
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12.9

Remove the turn indicator cancelling
cam and the ground contact ring
(Fig. 20). Removal of the three re-
taining screws then allows complete
disassembly of the remaining parts.

Assemble the insulators, horn ring,

CURREMNT
ADJUSTING
MUT

K1019-4

FIG. 18—Hom Adjustment

“HORM RELAY

FIG. 19—Horn Installation

K1o7a-A

contact, spring and spring retainer
in the order shown in Fig. 20. Install
the ground contact “C' washer.
Install the turn indicator cancel-
ing cam 50 that the opening in the

cam is on the opposite side of the
steering. gear shaft from the cancel-
ing pawls, when the steering wheel iy
in the straight ahead position,

TURK INQICATOR o
CAMCELLING  CaAM A‘-"‘:L Eip
§1 HoRN "
GROUND F e RING
CONTACT "C"
WASHER

 SPRING

RETAINER
'k -
#‘.‘- i
B A" = HORN RING
HORN WIRE
IMSULATORS

CONTACT

FIG, 20-Disassembled Horn Ring

K10758-A

] INSTRUMENTS

This section contains information
on the ¥arious units in the instrument
cluster assembly. A circuit diagram
showing the connections of the
gauges and lights is shown in Fig. 21,

The instrument cluster includes a
charge indicator light, fuel gauge,
temperature gauge, oil pressure indi-
cator light, speedometer, and provi-
sion for an electric clock. A gauge
voltage regulator maintains 2 con-
stant voltage supply to the fuel gauge
and remperamuire gauge circuits. All
of the instruments are electrically
operated except the speedometer.
Humination 15 provided by eleven
lights controlled by a rheostat on the
lighting switch.

It is not necessary to remove the
eotire instrument clusler in order o
rémove the individual instruments, as
the instruments are mounted on the
outer surface of the cluster. To re-
move any instrument, pull off the
bezel. Four mouniing sc¢rews arc then
exposed (o view. Remove the screws,
pull the instrument away from the
panel and disconnect the wires or
cables.

When installing an instrument, fol-
low the color coding as shown in
Fig. 13 or 21 [or attaching the wir-
ing or instalhing the panel lights.

The fuel tank sending unit is at-
tached to the fuel tank by a retaining
nog. The refaining ring is removed

TO BEAM COMTROL SWITCH \\“

#18 G-B

CONSTANT
VOLTAGE
. REGULATGR

T3 PUEL LEVEL
SEMDER URIT

TO GEMERATOR REGULATOR —a
ARMATURE TERMINAL
#18v.8

AWITCH

FIG. 21 --lns!ru-ment Cluster Circuit

or installed by use of a special tocl,
T57L-99275-A, The sending unit is
accessible through a covered opening
under the center of the luggage com-
partment floor mat.

CHARGE INDICATOR LIGHT

A pencrator charge indicator light
is used, This light flashes on if the bat-

#loy

8-G Biock-Green Band
BI.R Bive-Red Bond

G-B Grwen-Biack Sond
G- W Groon-White Eand
F-W Aed-White Band

#1aY
TO DIMMER
'\\ CONTROL
#18 81-8
'
L]
L]
1
\
Bat ¥
i S
TO TEMPERATURE
SEMDIMG: UMNIT
INDICATOR "' g8 R.wW
TO Ol PRESSURE
SWITCH UNIT
#14 Wk
KEY
W8l While-Blus Bond
Wk While-Red Bond
Y Yeilow
Y-8 Yallow-Biack dand
Kiora-A

tery is discharging and the generslor
is not supplying current.

To test the charge indicator light,
turn the ignition swilch on with the
engine stopped. The lght should
come on. I it does not, the lig